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Linh vire k§ thuat dwoc dé cap

Séng ché d& cap dén hop chét pyrolopyrimidin méi hozic mubi ciia nd, va dugc phim
chtra hop chét pyrolopyrimidin, cu thé 13, thudc phong ngira va/hogic thube diéu trj khdi u, v.v.
dwa trén hoat tinh tGrc ché NAE.

Tinh trang k§ thuit ciia sing ché

Nhom protein dugc goi 13 protein giéng ubiquitin (Ub), dién hinh 12 ubiquitin, lién két
v6i enzym E1 va transferaza E2 hoat hoa twong timg d& duoc thém vao protein dich qua lién két
cong hoa tri, nhd d6 gy ra anh hudng dén cac dic diém nhu hoat tinh enzym dich, d§ bn dinh,
su khu tri1 ndi bao, va turong tu (tai liéu phi séng ché 1).

Nedd8, mdt loai cia Ubl, duge hoat hoa bang thé di nhi tu APPBP1-UBA3, ma Ia
enzym hoat hoa Nedd8 (NAE), theo cach phu thudc ATP. Nedd® dugc hoat héa sau d6 dugc
chuyén dén E2 (Ubcl2), va sau d6 dugc thém vao mot loat céc protein dich dugc goi 1a cullin.
Quy trinh lién hgp Nedd8 1am cho Nedd8 dugc lién hgp véi protein dich. Quy trinh lién hop
Nedd8 véi cullin thic ddy hoat tinh ndy (khd ning thém ubiquitin vao chit nén ligaza) cia
cullin-RING ligaza (CRL), ma ¢6 chiic ning tao thanh phtic véi protein ho cullin va protein
chuyén ddi. Nhém protein dugc ubiquitin héa bang CRL thodi bién trong proteasome. Nhiéu
protein dugc biét dén 1a cac chit nén CRL ma didu tiét cac chu ky té bao va thuc hién viéc
truyén tin hiéu ndi bao, va dugc bao cdo 1a dugc lam giam biéu hién trong cc khéi u; céc vi dy
v& céc protein nhu vy bao gdm p27, p21, va Iic-B dugc phosphoryl héa (tai liéu phi sang ché?2
va 3). Cu thé hon, NAE gép phin vao sur tang sinh t& bao khdi u va su tdn tai bang cach tao
diéu kién cho qua trinh ubiquitin héa va thodi bién bang proteasome ciia nhém protein cht nén

CRL qua sy hoat héa Nedd8.

Béi chitc ning sinh 1y ciia NAE, chét trc ché NAE c6 dic tinh riéng clia sy nh hudng
ddng thoi cac dudng truyén tin hiéu lién quan dén su tOn tai va su tang sinh cac khdi u. Nhur
vdy, céc chét trc ché NAE dugc ky vong déng vai trd 1am thudc didu tri ¢6 cac hoat tinh chéng
khdi u rong va  hiéu qua.  N-[(1S)-1-indanyl]-7-[(1R)-30-hydroxy-4o-
(sulfamoyloxymetyl)xyclopentyl]-7H-pyrolo[2,3-d]pyr midin-4-amin (sau ddy con dugc goi la
“MLN4924”) va trong tr dugce biét dén 13 hop chit ma e ché chite ning hoat héa Nedd8 clia
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NAE (tai liéu sang ché 1). MLN4924 13 hop chét c6 cAu tric pyrolopyrimidin, va dic trung &
chd ¢6 nhém amino duge thé & vi trf s6 4. MLN4924 gay ra su tich ty nhém protein chét nén
CRL qua quy trinh trc ché lién hop Nedd8, nh d6 gdy ra sy nglmg ting sinh t& bao va co ché
gy chét té bao theo churong trinh (tai liéu phi sang ché 4). Hién tai, sy phat trién ctia MLN4924
lam thubc chdng khéi u da duogc ning cp (tai lidu sang ché 2); vA, ngoai viéc st dung riéng
MLN4924, c4c thi nghiém sir dung hdn hgp gom MLN4924 va céc thudc chdng ung thur khac
cling d duogc tién hanh (i liéu phi sing ché 5 va 6). Tuy nhién, phan 16n MLN4924 dugc st
dung duoc chuyén dén céc hong huyét cAu trong mau; nhu vay, van dé su giam ndng d6 huyét
thanh tir ndng d6 cAn dé dam bao céc tac dung thubc nguyén goc ciia MLN4924 duge xé4c dinh
(tai liéu phi séng ché 6). Hon nita, do MLN4924 trc ché cacbonic anhydraza II, ma dugc biéu
~ hién cao thém chi trong cac co quan binh thudng, nhu cac hong huyét cAu, than, ndo, va mét,
6 mdi lo ngai 1a MLN4924 gy ra céc tic dung phy, cu thé 12 i loan dién giai, chimg nhugc
hanh khiru, nhiém axit chuyén hda, da niéu, s6i niéu, va chimg loan cam giéc (tai liu phi sing
ché 8). Duéi cac truong hop nhu vy, ¢6 mong mudn chét irc ché NAE méi ma bao dim hoat
tinh ttc ché NAE, nhung c6 tic dung trc ché cacbonic anhydraza I nhd hon.

Tai liéu trich din

Tai liéu sang ché
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Tai liéu phi sang ché
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Tai liéu phi sang ché 3: Journal of Cellular Physiology, 2000, 183, 10-17
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Ban chit ky thuit ciia sang ché
Vian dé ky thust

Muc dich ctia sang ché 14 @& xuét hop chét pyrolopyrimidin méi hoic mudi clia né c6
hoat tinh trc ché NAE, tac dung trc ché sy ting sinh té bao, va hoat tinh Gc ché cacbonic
anhydraza II giam. Muc dich khic cta sang ché 13 d& xut dugc phém hitu ich d phong nglra
va/hodc diéu tri cac bénh lién quan dén NAE, cu thé 13 c4c khdi u, trén co s& hoat tinh {rc ché
NAE ctia no.
Cach thirc giai quyét van dé

Céc tac gia sang ché da tién hanh nghién ctru chuyén sau cac hop chét c6 hoat tinh trc
ché NAE, va d tim ra 12 hop cht mdi ¢6 cong thirc (A) duéi ddy, ma ddc trung & chd chira
nhém vinylen, nhém etynylen, nhém arylen, hodc nhém heteroarylen & vi tri sb 5 (R3 trong
cong thirc (A)) cia ciu tric pyrolopyrimidin, hogc mudi ctia nd, ¢6 hoat tinh trc ché NAE vuot
trdi cling nhu hoat tinh trc ché tang sinh té bao vuot troi chéng lai cac dong té bao khéi u. Cac
tac gia sang ché con phat hién ra ring hop chét hodc mubi ctia n6 1am gidm hoat tinh trc ché

anhydraza II. V6i cac phét hién ndy, c4c tic gia sang ché d4 hoan thién sang ché.

Rs
l
Ry

AN
Ry NH,

(A)

12 lién két don hoic lién két doi;
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X 1a -O-, -CHa-, hoac -CH=;

Y 1a -NH- hoéc -O-;

R; 1 hydro, flo, nhém hydroxy, nhém xyano, hodc nhém amino;
Rz 13 hydro, flo, nhém hydroxy, nhém xyano, hoéic nhém amino;

R3 13 nhém vinylen, nhém etynylen, nhém C6-C14 arylen, hodc nhém heteroarylen
don vong hodc hai vong c6 it nhit mét nguyén tir khéc loai dugce chon tir nhém gdm coN, S va
O;

R4 12 lién két, nhém metylen, hodc nhém C3-C7 xycloalkyliden;

Rs 1a nhom C3-C7 xycloalkyl bdo hod ma c6 mdt hodc nhiéu Re, nhém C6-C10
xycloalkyl khong bao hoa ma c6 mot hodc nhiéu Re, hoiic nhém heteroxycloalkyl khong bao
hoa don vong hoéc hai vong ma c6 it nhit mdt nguyén tir khic loai dwgc chon tir nhom gdm c6

N, S, va O, va c6 mot hodc nhiéu Rg;
Rela
halogen,
nhoém hydroxy,
nhom xyano,
nhém C1-C6 alkyl ma c6 mot hogc nhiéu nhém phenoxy 1am phén tir thé,
nhém carbamoyl,
nhom C1-C6 alkoxycarbonyl,
nhom heteroxycloalkyl khong bao hoa don vong hodc hai vong co it nhét mot nguyén tr khic
loai dugc chon tir nhom gé)m cON, SvaO,
nhom heteroxycloalkyl bdo hoa don vong hodc hai vong ma co it nh4t mot nguyén tir khac loai
duoc chon tir nhém gff)m cO N, S, va O, va co thé c6, mot hodc nhiéu nhém hoic 1a halogen,
nhém hydroxy, nhém carboxyl, hoiic nhom C1-C6 alkyl, 1am phan tir thé,
nhom amino,
nhém mono- hodc di-(C1-C4 alkyl) amino ma cé mot hodc nhiéu nhém hydroxy hodc nhém
phenyl lam phén tir thé,
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nhém C1-C6 alkoxy ma c6 thé c6 mdt hodc nhiéu halogen, nhém C3-C7 xycloalkyl béo hoa,
hoic nhém heteroxycloalkyl khong bao hoa don vong hodc hai vong ¢o it nhét mot nguyén tr
khac loai duge chon tir nhom gdm c6 N, S va O lam phén tir thé,

nhom benzyloxy ma cé mdt hodc nhiéu nhém carbamoyl 1am phén tir thé,
nhom C1-C6 alkylthio,

nhém C1-C6 alkylsulfonyl, hodc

nhom aminosulfonyl,

néu hai hogic nhidu Re c6 mit thi cac R c6 thé 1 gidng hoic khéc nhau.
Hiéu qué ciia sang ché

Sang ché @& cap dén hop chit méi hoic mubi ctia n6 c6 cong thic (A) néu trén. Hop
chét m&i nay hitu ich 1am thudc ché NAE.

R& rang 13 hop chét theo sang ché hodc mudi ctia n6 duge c6 hoat tinh e ché NAE
vuot trdi, va e ché su phat trién ctia cac té bao u. Ngoai ra, do hoat tinh trc ché cacbonic
anhydraza II ctia hop chét theo sang ché hoic mudi ciia n6 giam déan, hiéu qua 1am giam ndng
d6 huyét thanh do sy chuyén dich dén cac hdng huyét ciu s& khong xay ra. Vi vdy, hop chét
theo séng ché hodc mubi ciia n6 1a dic biét hitu ich 1am thude phong ngtra va/hodc diéu tri cac
khéi u.

M® ta vin tit cic hinh vé

Fig.1 thé hién cac hiéu qua irc ché sy phat trién HCT-116 ctia hop chét thu dugc trong vidu 1.
Fig.2 thé hién sur thay d6i trong luong co thé do hop chét thu dugc trong vi du 1.

Fig.3 thé hién céc hiéu qua trc ché sw phat trién HCT-116 clia hop chét thu duoc trong vi du 55.
Fig.4 thé hién su thay dbi trong lwong co thé do hop chét thu duoc trong vi du 55.

Fig.5 thé hién céc hiéu qua tc ché sy phat trién CCRF-CEM ctia hop chét thu dugc trong cic
vidu 122 va 64.

Fig.6 thé hién sy thay dbi trong luong co thé do hop chét thu dugc trong céc vi du 122 va 64.
MB& ta chi tiét sang ché

Céc nhém trong hop phén c6 cong thirc (A) duoc mo t& dudi day.
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Trong cbng thirc (A), “nhém C6-C14 arylen” dugc thé hién bang R; nhém
hydrocarbon thom héa tri hai don vong hodc da vong c6 tix 6 dén 14 nguyén tix cacbon. Cyu thé
hon, céc vi du vé& nhém C6-C14 arylen bao gbm nhém phenylen, nhém naphtylen, va nhém
tetrahydro naphtylen. Nhom phenylen hogc nhom naphtylen la t6t hon.

Trong cong thirc (A), “nhém heteroarylen don vong hodc hai vong co it nht mot
nguyén tir khac loai dugc chon tir nhém gdm c6 N, S va O” duge thé hién bang R; 1a nhém
heteroarylen don vong hodc hai vong ¢o tir 1 dén 3 cua it nhit mot loai nguyén tir khac loai
duoc chon tir nhém g@)m cO N, S va O. Cac vi du bao gém nhom thiazolylen, nhém
pyrazolylen, nhém imidazolylen, nhém thienylen, nhém furylen, nhém pyrolylen, nhom
oxazolylen, nhém isoxazolylen, nhém isothiazolylen, nhém thiadiazolylen, nhém triazolylen,
nhém tetrazolylen, nhém pyridylen, nhém pyrazylen, nhém pyrimidinylen, nhoém
pyridazinylen, nhém indolylen, nhém isoindolylen, nhém indazolylen, nhém triazolopyridilen,
nhém benzimidazolilen, nhém benzoxazolylen, nhém benzothiazolylen, nhém benzothienylen,
nhém benzofuranylen, nhém purinylen, nhém quinolylen, nhém isoquinolylen, nhom
quinazolinylen, nhém quinoxalylen, nhém metylendioxy phenylen, nhom etylendioxy
phenylen, nhém dihydro benzofuranylen, nhém benzoxazinylen, nhém dihydrobenzoxazinylen,
nhém chromanylen, nhém thiochromanylen, nhém 1,1-dioxythiochromanylen, nhém dihydro
benzothienylen, va nhém 1,1-dioxydihydro benzothienylen. Cac vi du uu tién bao gdm nhém
heteroarylen don vong co tur 1 dén 3 coa it nhit mot loai nguyén tr khéc loai duge chon tir
nhém gém cON, S, va O. Céc vi du duge uvu tién hon bao gf”)m nhém heteroarylen don vong ¢6
5 canh ¢6 1 hodc 2 cua it nhét mét loai nguyén tir khac loai duge chon tir nhom gf?)m cON, S,
va O. Céc vi du duge uu tién hon nita bao gdm nhém thiazolylen, nhom pyrazolylen, nhém

imidazolylen, nhém thienylen, va nhém oxazolylen.

Trong cong thirc (A), “nhém C3-C7 xycloalkyliden™ 1a nhém alkyliden bdo hoa don
vong c6 tir 3 dén 7 nguyén tir cacbon. Céc vi du bao gdm céc hop chét dudi day.

Nhém xyclopropyliden ( ), Nhém xyclobutyliden ( — ), Nhém

xyclopentyliden ( Q ), Nhom xyclohexyliden ( Q), Nhom xycloheptyliden
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( )
Céc vi du dugc uu tién bao gdm nhém xyclopropyliden.

Trong ban mo t4 sang ché nay, “nhém xycloalkyl” 1a nhém hydrocarbon vong héa tri
mdt bdo hoa hodic khong bio hoa. Trlr khi duge dinh nghia khéc, thudt ngit “xycloalkyl” bao
gdm xycloalkyl don vong, va xycloalkyl da vong nhu xycloalkyl hai vong hodc ba vong.

Trong ban mo ta sang ché nay, “nhém heteroxycloalkyl” 12 nhém di vong hoa tri mot
bdo hoa hoic khéng bio hoa. Trir khi duge dinh nghia khéc, thust ngit “heteroxycloalkyl” bao
gdm heteroxycloalkyl don vong, va heteroxycloalkyl da vong nhu heteroxycloalkyl hai vong

hodc ba vong.

Trong cdng thitc (A), nhém C3-C7 xycloalkyl bdo hoa clia “nhém C3-C7 xycloalkyl
bdo hoa ma c6 mot hodc nhidu Rs” duoc thé hién br?mg Rs 1a nhém hydrocarbon vong béo hoa
c6 tir 3 dén 7 nguyén tir cacbon. Céc vi du bao gdm nhém xyclopropyl, nhém xyclobutyl,
nhém xyclopentyl, nhém xyclohexyl, va nhém xycloheptyl. Céc vi du dugc uu tién bao gdm
nhém xyclohexyl.

Trong cong thirc (A), nhém C6-C10 xycloalkyl khong béo hoa cua “nhém C6-C10
xycloalkyl khong bdo hoa ma c6 mot hodc nhiéu Re” duoc thé hién béng Rs 1a nhom
hydrocarbon khong bdo hoa don vong hodc hai vong ¢6 tir 6 dén 10 nguyén tir cacbon. Céc vi
du bao gdm nhém phenyl, nhom naphtyl, nhém tetrahydronaphtyl, va nhém 2,3-
dihydroindenyl. Céc vi du dugc uu tién bao gdm nhém phenyl, nhém naphtyl, va nhém 2,3-
dihydroindenyl.

Trong cong thirc (A), cac vi du v& nhém heteroxycloalkyl khong bdo hoa don vong
hodc hai vong co it nhit mot nguyén tir khac loai dugc chon tir nh6m gé)m cON, S, va O cia
“nhém heteroxycloalkyl khong bdo hoa don vong hodc hai vong ma co it nhit mot nguyén tir
khéc loai dugc chon tir nhdm gff)m cON, S, va O, va cd mdt hodc nhidu Re” dugc thé hién bﬁng
Rs bao gdbm nhém hexametylenimino, nhém imidazolyl, nhém thienyl, nhom furyl, nhém
pyrolyl, nhém oxazolyl, nhém isooxazolyl, nhém thiazolyl, nhém isothiazolyl, nhém pyrazolyl,
nhém triazolyl, nhém tetrazolyl, nhém pyridyl, nhém pyrazyl, nhém pyrimidinyl, nhom
pyridazinyl, nhém indolyl, nhém isoindolyl, nhém indazolyl, nhom metylendioxy phenyl,

-8
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nhém etylen dioxyphenyl, nhém benzofuranyl, nhém dihydro benzofuranyl, nhém
benzimidazolyl, nhém benzooxazolyl, nhém benzothiazolyl, nhém purinyl, nhém quinolyl,
nhém isoquinolyl, nhém quinazolinyl, nhém quinoxalinyl, nhém 1H-pyrazolo[4,3-b]pyridin-5-
yl, nhém 2,3-dihydro-1,4-benzoxazino, nhém 1,1-dioxo-3,4-dihydro-2H-thiochromen-8-yl,
nhém 2,3-dihydro benzothiophen-7-yl, va nhém 1,1-dioxo-2,3-dihydro benzothiophen-7-yl.
Céc vi du dugc wu tién bao gdm nhém heteroxycloalkyl khong béo hoa co tir 5 dén 10 canh
don vong hodc hai vong co tir 1 dén 3 ctia it nhit mot nguyén tir khéc loai dugc chon tir nhom
bao gbm it nhat mét loai nguyén tir khéc loai dugc chon tir nhém bao gdm N, S, va O. Cac vi
du duge vu tién hon bao gdm nhom thienyl, nhém pyridyl, nhém pyrazyl, nhém quinolyl,
nhém isoquinolyl, nhém 1H-pyrazolo[4,3-b]pyridin-5-yl, nhém 2,3-dihydro-1,4-benzoxazino,
nhém 1,1-dioxo-3,4-dihydro-2H-thiochromen-8-yl, nhém 2,3-dihydro benzothiophen-7-yl, va
nhom 1,1-dioxo-2,3-dihydro benzothiophen-7-yl.

Trong cong thirc (A), cac vi du vé “halogen” durgc thé hién bang Re bao gdm flo, clo,

brom, va iot. Céc vi du uu tién bao gom flo va clo.

Trong cong thitc (A), nhém C1-C6 alkyl ciia “nhém C1-C6 alkyl ma c6 mdt hodc
nhiéu nhém phenoxy 1am phén tir thé” dugc thé hién bang Re 1a nhém alkyl mach théng hoiic
nhanh c6 tir 1 dén 6 nguyén tit cacbon. Céc vi du bao gdm metyl, etyl, n-propyl, isopropyl, n-
butyl, isobutyl, sec-butyl, tert-butyl, pentyl, va hexyl. Metyl 1a t6t hon.

Trong cong thitc (A), nhém C1-C6 alkoxy ciia “nhém C1-C6 alkoxy ma c¢6 mdt hodc
nhiéu hoic 13 halogen, nhém C3-C7 xycloalkyl bdo hoa, hodc nhém heteroxycloalkyl khong
bao hoa don vong hodc hai vong co it nhit mot nguyén tir khéc loai duoc chon tr nhom gém
c6 N, S, va O 1am phén tir thé” duogc thé hién bing Re 1a nhém alkoxy mach thing hozc nhanh
¢6 tir 1 dén 6 nguyén tir cacbon. Cac vi du bao gdm nhém metoxy, nhém etoxy, nhém n-
propoxy, nhém isopropoxy, nhém n-butoxy, nhom isobutoxy, va nhom tert-butoxy. Nhom
metoxy, nhom etoxy, nhém n-propoxy, va nhém isopropoxy 1a t6t hon.

Trong cong thiic (A), halogen ctia “nhém C1-C6 alkoxy ma c6 mdt hodc nhiu hoic
14 halogen, nhém C3-C7 xycloalkyl bdo hod, hoiic nhém heteroxycloalkyl khong bao hoa don
vong hodc hai vong co it nhét mot nguyén tir khéc loai dugc chon tir nhom gﬁ”)m cON, S,vaO
1am phin tir thé” duoc thé hién bing Re 12 céc halogen duge liét ké néu trén, va tdt hon 1a flo.

S luong cac halogen dugc thé 1a tir 1 dén 3, tdt hon 13 2 hodc 3.
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Trong cong thirc (A), nhém C3-C7 xycloalkyl bdo hoa cia “nhém C1-C6 alkoxy ma
c¢6 mdt hodc nhiéu hodc 1a halogen, nhom C3-C7 xycloalkyl bdo hoa, hodc nhém
heteroxycloalkyl khong bdo hoa don vong hodc hai vong c6 it nhit mot nguyén tir khéc loai
dugc chon tir nhém gém cO N, S, va O, lam phz‘“m tir thé” duoc thé hién bang Re 14 nhém
xycloalkyl bdo hoa co tir 3 dén 7 nguyén tir cacbon. Céc vi du bao gdbm nhém xyclopropyl,
nhém xyclobutyl, nhém xyclopentyl, nhém xyclohexyl, vd nhém xycloheptyl. Nhom
xyclopropyl 1 t6t hon. S6 lugng cic nhém xycloalkyl bdo hoa duge thét5t hon 1 1.

Trong cong thitc (A), nhém heteroxycloalkyl khong bdo hoa don vong hodc hai vong
¢6 it nhat mot nguyén tr khac loai dugc chon tir nhém gém c¢O N, S, va O cia “nhém C1-C6
alkoxy ma c6 mot hodc nhidu hoc 13 halogen, nhém C3-C7 xycloalkyl bdo hoa, hogc nhém
heteroxycloalkyl khong bao hoa don vong hodc hai vong c6 it nhit mét nguyén tir khéc loai
duoc chon tir nhém gdm c6 N, S, va O, 1am phén tir thé” dugc thé hién bing Re 1a nhém
heteroxycloalkyl khong bdo hoa dugc mo ta néu trén. Céc vi du uvu ti€n bao gdm nhém
heteroxycloalkyl khong bdo hoa don vong c6 tir 1 dén 3 cua it nhit mot loai nguyén tir khac
loai dugc chon tir nhém bao g@)m N, S, va O. Céc vi du dugc uu tién hon bao gém nhom
heteroxycloalkyl khdng bdo hoa c6 5 hogc 6 canh don vong c6 1 hodc 2 cua it nhat mot loai
nguyén tir khac loai duge chon tir nhém bao -gém N, S, va O. Céc vi du ddc biét dugc uvu tién
bao gdbm nhém pyrazolyl, nhém triazolyl, va nhém pyridyl. S6 luong cic nhém
heteroxycloalkyl khong bdo hoa dugc thé tdthon1a 1.

Trong cong thirc (A), cac vi du dugc uu tién clia “nhém C1-C6 alkoxy ma c6 mot
hodc nhiéu hodc 13 halogen, nhém C3-C7 xycloalkyl bdo hoa, hodc nhém heteroxycloalkyl
khong bdo hoa don vong hogc hai vong ¢ it nhét mot nguyén tir khac loai dugc chon tir nhém
gdm co N, S, va O, 1am phén tir thé” dugc thé hién bang Re bao gdm nhém metoxy, nhom diflo
metoxy, nhém triflo metoxy, nhom xyclopropyl metoxy, nhém 3-pyridyl metoxy, nhém
pyrazol-1-ylmetoxy, nhém etoxy, nhom 2,2.2-triflo etoxy, nhém n-propoxy, va nhoém
iSOpropoxy.

Trong cdng thiic (A), cac vi du duge uu tién cla “nhém benzyloxy ma c6 mdt hodc
nhiéu nhém carbamoyl 1am phén tir thé” dugc thé hién bang Re bao gdm nhém benzyloxy, va
nhom 3-carbamoyl benzyloxy.

Trong cong thitc (A), nhém mono- hogc di-(C1-C4 alkyl) amino cta “nh6m mono-

hodc di-(C1-C4 alkyl) amino ma c6 m¢t hogdc nhiéu nhém hydroxy hogic nhém phenyl 1am
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phén tir thé” dugc thé hién bang Rs 13, trong sb cac nhém C1-C6 alkyl néu trén, nhém amino
c6 mot phan tir duoc thé hodc hai phin tir dugce thé bing nhém C1-C4 alkyl. Céc vi du bao
gdm nhém metylamino, nhém etylamino, nhém dietylamino, nhém metyletylamino, nhom
isopropylamino, nhom xyclobutylmetylamino, va nhém dimetylamino. Céc vi du duoc wu tién

bao gdm nhém metylamino, nhém etylamino, nhém dimetylamino, va nhém isopropylamino.

Trong cong thirc (A), “nhém mono- hodc di-(C1-C4 alkyl) ma c6 mot hodc nhiéu
nhém hydroxy hogic nhoém phenyl lam phén tir thé” dugc thé hién bang Re tét hon 1a nhém
metylamino, nhém etylamino, nhém isopropylamino, nhém hydroxyetylamino, nhém

dimetylamino, hodc nhém phenylmetylamino (nhém benzylamino).

Trong cong thirc (A), “nhém C1-C6 alkoxycarbonyl” dugc thé hién bang Re 1a nhém
carbonyl duoc thé bing nhém alkoxy néu trén. Céc vi du bao gdm nhém metoxycarbonyl,
nhém etoxycarbonyl, nhom n-propoxycarbonyl, nhém isopropoxycarbonyl, nhém 1-
metylpropoxycarbonyl, nhém n-butoxycarbonyl, nhém isobutoxycarbonyl, nhoém  tert-
butoxycarbonyl, nhém 2-metyl-butoxycarbonyl, nhém neopentyloxycarbonyl, va nhém
pentan-2-yloxycarbonyl. Nhém metoxycarbonyl la 6t hon.

Trong cong thire (A), “nhém heteroxycloalkyl khdng bao hoa don vong hodc hai vong
¢6 it nhit mdt nguyén tir khac loai dugc chon tir nhém gdbm c6 N, S, va O” duoc thé hién bang
R¢ 1a nhom heteroxycloalkyl khong bdo hoa dugc md td néu trén, t6t hon 13 nhom
heteroxycloalkyl khong bdo hoa c6 5 hodc 6 canh don vong c6 1 hodc 2 cua it nhét mét loai
nguyén tir khac loai dugc chon tir nhém bao gdm N, S va O, va t6t hon nita 1a nhom pyridyl.

Trong cong thirc (A), cac vi du vé& nhém heteroxycloalkyl bdo hoa don vong hogc hai
vong ma co it nhét mot nguyén tir khac loai dugc chon tir nhém gdm co N, S, va O clia “nhém
heteroxycloalkyl bao hoa don vong hodc hai vong ma ¢ it nhét mot nguyén tir khac loai duoc
chon tir nhém g@)m cON, S, va O, va cd mot hodc nhiéu hodc 1a halogen, nhom hydroxy, nhém
carboxyl hodc nhom C1-C6 alkyl lam phén tir thé” dugc thé hién bang R bao gdm nhém
azetidinyl, nhém pyrolidinyl, nhém piperidinyl, nhém 2-oxo-1-pyrolidinyl, nhém 4-oxo-1-
piperidinyl, nhém piperazinyl, nhém hexametylenimino, nhém morpholino, nhém
thiomorpholino, nhém  1,1-dioxo-thiomorpholino, nhém homopiperazinyl, nhém
tetrahydrofuranyl, nhém tetrahydropyranyl, nhom 9-oxa-3-azabixyclo[3.3.1]nonan-3-yl, va
nhom 3-oxa-8-azabixyclo[3.2.1]Joctan-8-yl. Cac vi du duoc wu tién bao gdm nhém
heteroxycloalkyl bdo hoa c6 tir 5 dén 10 canh don vong hoc hai vong c6 tir 1 dén 4 cua it nhét
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mot nguyén tr khac loai duge chon tir nhém bao gém N, S, va O. Cac vi du duoc uu tién hon
bao gdbm nhém azetidinyl, nhém pyrolidinyl, nhom piperidinyl, nhém piperazinyl, nhém 2-
oxo-1-pyrolidinyl, nhém 4-oxo-1-piperidinyl, nthém morpholino, nhém thiomorpholino, nhém
1,1-dioxo-thiomorpholino, nhém 9-oxa-3-azabixyclo[3.3.1]nonan-3-yl, va nhém 3-oxa-8-
azabixyclo[3.2.1]octan-8-yl.

Trong cong thirc (A), halogen ciia “nhdm heteroxycloalkyl bdo hoa don vong hodc hai
vong ma co it nhit mot nguyén tir khéc loai duge chon tir nhém gém cON, S, va O, va c6 mot
hoic nhiéu hoic 13 halogen, nhém hydroxy, nhém carboxyl hodc nhém C1-C6 alkyl lam phén
tir thé” duoc thé hién bz‘?mg Rs 1a halogen dugc liét ké & trén, t6t hon 1a flo, clo, v.v., va tt hon

nita 1a flo.

Trong cong thitc (A), cac vi du vé& nhém C1-C6 alkyl ciia “nhém heteroxycloalkyl bdo
hoa don vong hodc hai vong ma co it nhét mét nguyén tir khac loai dirgce chon tir nhém gdm c6
N, S, va O, va ¢cé mot hodc nhiéu hoic 1a halogen, nhém hydroxy, nhém carboxyl hogc nhom
C1-C6 alkyl lam phéan tir thé” duoc thé hién bang Re bao gbm, trong sb cac nhém alkyl néu
trén, nhom alkyl c6 tir 1 dén 6 nguyén tir cacbon, t6t hon 14 nhém metyl.

Trong cong thirc (A), cac vi du dugce vu tién cua “nhém heteroxycloalkyl bdo hoa don
vong hodc hai vong ma co it nhit mot nguyén tr khac loai dugc chon tir nhém gém cON, S, va
O, va ¢6 mot hoac nhiéu hodc 13 halogen, nhém hydroxy, nhém carboxyl hodc nhém C1-C6
alkyl lam phan tir thé” dugc thé hién bing Rs bao gdm nhém azetidinyl, nhém 3-hydroxy
azetidin-1-yl, nhém pyrolidinyl, nhém 3-flopyrolidin-1-yl, nhém 3-hydroxy pyrolidin-1-yl,
nhém 3-carboxy-1-pyrolidin-1-yl, nhém piperidinyl, nhém 4-oxo-1-piperidinyl, nhém 3-
hydroxy-1-piperidinyl, nhém piperazinyl, nhém 4-metyl piperazin-1-yl, nhom 4-oxo-1-
piperidinyl, nhém morpholino, nhém thiomorpholino, nhém 1,1-dioxo-thiomorpholino, nh6m
9-oxa-3-azabixyclo[3.3.1]nonan-3-yl, va nhom 3-oxa-8-azabixyclo[3.2.1]octan-8-yl.

Trong cong thic (A), “nhém C1-C6 alkylthio” dugc thé hién bang Re 1a nhém thio c6
nhém C1-C6 alkyl néu trén, t6t hon 1 nhém C1-C4 alkylthio, tt hon nita 14 nhém metylthio
hogc nhém etylthio.

Trong cong thire (A), “nhém C1-C6 alkylsulfonyl” dugc thé hién bang Rs 13 nhom
sulfonyl c6 nhém C1-C6 alkyl néu trén, t6t hon 14 nhém C1-C4 alkylsulfonyl, tot hon nita 12
nhém metyl sulfonyl hodc nhém etyl sulfonyl.
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Y trong cong thirc (A) 12 NH- hoic -O-, t6t hon 14 -NH-.

R; trong cong thitc (A) 1a hydro, flo, nhém hydroxy, nhém Xyano hogc nhém amino,
t6t hon 14 hydrogen, flo hoic nhém hydroxy, tot hon nita 1 nhém hydroxy.

Ry trong cdng thitc (A) 13 hydro, flo, nhém hydroxy, nhém xyano hogdc nhém amino,
t6t hon 13 hydrogen, flo, hodc nhém hydroxy, t6t hon nita 13 hydrogen hoic nhém hydroxy, con
t6t hon nita 13 nhém hydroxy.

R3 trong cong thirc (A) t6t hon 12 nhém etynylen, hodc nhém heteroarylen don vong
¢6 2 cuia it nhat mot loai nguyén tir khac loai dugc chon tir nhém bao gém N, S,vaO, t6t hon

nita 1a nhém etynylen.
Ry trong cong thire (A) ot hon 1a lign két.

Rs trong cong thirc (A) tot hon 1a nhém C3-C7 xycloalkyl bdo hoa ma c6 mdt hodc
nhiéu Re, nhém C6-C10 xycloalkyl khong bdo hoa ma c¢6 mot hodc nhiéu Re, hodc nhém
heteroxycloalkyl khong bdo hoa don vong hodc hai vong ma c6 it nhit mot nguyén tir khéc loai

duoc chon tr nhom gdm cd N, S, va O, va ¢6 mot hodc nhi€u Re.

T6t hon nita 13, Rs 1a nhém phenyl hodic nhém naphtyl ma c6 thé duoc thé bang mot
hoic nhiéu Re, hoic nhém heteroxycloalkyl khong bdo hoa don vong hodc hai vong ma c6 it

nhit mot nguyén tir khéc loai duge chon tir nh6m gém cON, S va O, va co mot hodc nhiéu Re.

Tét hon nita 13, Rs 12 nhém heteroxycloalkyl khong bao hoa hodc nhém phenyl ma c6
thé dugce thé bing mot hodc nhidu R, con t6t hon nita 13 nthém phenyl, nhém thienyl, nhém
pyridyl, nhém pyrazyl, nhém quinolyl, nhém isoquinolyl, nhém 1H-pyrazolo[4,3-b]pyridin-5-
yl, nhém 2,3-dihydro-1,4-benzoxazino, nhém 1,1-dioxo-3,4-dihydro-2H-thiochromen-8-yl,
nhém 2,3-dihydro benzothiophen-7-y1, hodc nhém 1,1-dioxo-2,3-dihydro benzothiophen-7-yl

ma c6 thé dugce the bang mdt hodc nhi€u Re.

Néu Rs 1a nhom heteroxycloalkyl khong bao hoa, Rs t6t hon 12 nhém 2,3-dihydro-1,4-
benzoxazinyl, nhém 3,4-dihydro-2H-thiochromen-8-yl, nhém 2,3-dihydro benzothiophen-7-yl
hoic trong tu, t6t hon nita 1a nhém 2,3-dihydro-1,4-benzoxazinyl. Cac nhém heteroxycloalkyl
khong bdo hoa ¢6 thé dugc thé bing mét hodc nhiéu Re.

NéuRs c6 Re, s6 luong Re vi du la tir 1 dén 5, tot hon Ia tir 1 dén 3.

Néu Rs c6 mdt hodc nhiéu Re, Re 12 mét trong sb:
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(i-1) halogen,

(i-2) nhém hydroxy,

(1-3) nhém xyano,

(i-4) nhém C1-C6 alkyl ma c6 mdt hodc nhidu nhém phenoxy lam phan ti thé,
(i-5) nhém carbamoyl,

(i-6) nhém C1-C6 alkoxycarbonyl,

(i-7) nhém heteroxycloalkyl khong béo hoa don vong hodc hai vong ¢6 it nhit mdt nguyén tir

khéc loai dugc chon tir nhom gém cON, S,vaO,

(i-8) nhém heteroxycloalkyl bdo hoa don vong hodc hai vong ma ¢6 it nh4t mdt nguyén tir khac
loai dugc chon tir nhém gém cO N, S, va O, va c6 mdt hoac nhiéu hoic 1a halogen, nhém

hydroxy, nhém carboxyl, hoic nhém C1-C6 alkyl lam phan tir thé,
(i-9) nhém amino,

(i-10) nhém mono- hodc di-(C1-C4 alkyl) amino ma c6 mot hodc nhiéu nhém hydroxy hoic
nhém phenyl lam phén tir thé,

(i-11) nhom C1-6 alkoxy ma c6 mot hodc nhiéu hoic 13 halogen, nhém C3-C7 xycloalkyl bdo
hod, hodic nhém heteroxycloalkyl khong bdo hoa don vong hodc hai vong co it nhét mot
nguyén tr khéc loai duoc chon tir nhém gdm co N, S, va O 1am phén tir thé,

(i-12) nhoém benzyloxy ma c6 mot hoic nhidu nhém carbamoyl lam phén tir thé,
(i-13) nhém C1-C6 alkylthio,
(i-14) nhém C1-C6 alkylsulfonyl,
(i-15) nhom aminosulfonyl.
Néu Rs c6 mot hoic nhiéu Re, Re trong cong thirc (A) t6t hon nita 12 mot trong s
(ii-1) halogen,
(ii-2) nhom hydroxy,
(ii-3) nhém xyano,

(ii-4) nhém C1-C6 alkyl ma c6 mot hogc nhidu nhém phenoxy lam phén tix thé,
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(ii-5) nhém carbamoyl,
(ii-6) nhoém C1-C6 alkoxycarbonyl,

(ii-7) nhém heteroxycloalkyl khdng bdo hoa don vong ¢ 5 hodc 6 canh ¢6 1 hodc 2 cua it nhét

mot loai nguyén tir khac loai duge chon tir nhém gém cON, S,vaO,

(ii-8) nhom heteroxycloalkyl bdo hoa don vong hodc hai vong ¢6 tir 5 dén 10 canh ma c6 tir 1
dén 4 cta it nhit mét loai nguyén tir khac loai dugc chon tir nhém gém cON, S, va O, vaco
mdt hodc nhidu hoic 13 halogen, nhém hydroxy, nhém carboxyl, hoac nhém C1-C6 alkyl lam
phan tir thé,

(ii-9) nhém amino,

(ii-10) nhém mono- hodc di-(C1-C4 alkyl) amino ma c6 mdt hodc nhiéu nhém hydroxy hozic
nhém phenyl, 1am phén tir thé,

(ii-11) nhém C1-6 alkoxy ma c6 mdt hodc nhiéu hodc 13 halogen, nhém C3-C7 xycloalkyl bio
hoa, hodic nhém heteroxycloalkyl khong bdo hoa don vong hodc hai vong ¢ it nhét mot
nguyén tr khéc loai dugc chon tir nhém gém cON, S, vaOlam phén tir thé,

(ii-12) nhém benzyloxy ma c6 mot hodc nhiéu nhom carbamoyl lam phén tir thé
(ii-13) nhoém C1-C4 alkylthio,
(ii-14) nhoém C1-C4 alkylsulfonyl, hodc
(ii-15) nhém aminosulfonyl.
Néu Rs c6 mot hodc nhidu R, Rs trong cong thirc (A) tot hon nita 13 mot trong sb:
(iii-1) flo, clo
(iii-2) nhém hydroxy,
(iii-3) nhém xyano,
(iii-4) nhém C1-C6 alkyl ma c6 mdt hodc nhidu nhém phenoxy 1am phén tir thé,
(iii-5) nhém carbamoyl,
(iii-6) nhém C1-C6 alkoxycarbonyl,
(iii-7) nhém pyridinyl,

(iii-8) nhom azetidinyl, nhém hydroxy azetidinyl, nhém thiomorpholinyl, nhém dioxit
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thiomorpholinyl, nhém metyl piperazinyl, nhém hydroxy piperidinyl, nhém oxopiperidinyl,
nhém piperidinyl, nhom hydroxy pyrolidinyl, nthém oxopyrolidinyl, nhém pyrolidinyl, nhém
carboxyl pyrolidinyl, nhém flo pyrolidinyl, nhém morpholinyl, nhém 9-oxa-3-
azabixyclo[3.3.1]nonan-3-yl, nhém 3-oxa-8-azabixyclo[3.2.1]octan-8-yl,

(iii-9) nhém amino,
(iii-10) nh6m metylamino, nhom etylamino, nhém isopropylamino, nhém hydroxyetylamino,
nhom dimetylamino, nhdm phenyl metylamino,

(iii-11) nhém C1-C6 alkoxy ma c6 mot hodc nhiéu hosc 13 halogen, nhém C3-C7 xycloalkyl
bao hoa, hoiic nhom heteroxycloalkyl khéng bdo hoa don vong hodc hai vong c6 it nhét mot
nguyén tir khac loai duogc chon tir nhém gdm co N, S, va O lam phan tir thé,

(iii-12) nhom benzyloxy ma c6 mdt hodc nhiéu nhém carbamoy] 1am phén tir thé
(iii-13) nhom C1-C4 alkylthio,
(iii-14) nhom C1-C4 alkylsulfonyl, hodc
(iii-15) nhoém aminosulfonyl.
Néu Rs 6 mot hogic nhidu Re, R trong cong thirc (A) tét hon nita 13 mét trong sb:
(iv-1) flo, clo
(iv-2) nhém hydroxy,
(iv-3) nhom xyano,
(iv-4) nhém metyl,

(iv-7) nhém 3-flo pyrolidinyl, nhém morpholinyl, nhém thiomorpholinyl, nhém 3-hydroxy
azetidinyl, nhém azetidinyl,

(iv-9) nhém amino,
(iv-10) nhém metylamino,

(iv-11) nhém C1-C6 alkoxy ma c6 mot hodc nhiéu hoic 13 halogen hogic nhém C3-C7
xycloalkyl bdo hoa 1am phén tir thé, hodc

(iv-13) nhom C1-C4 alkylthio.

Néu Rs c6 mot hodc nhidu Re, R trong cong thirc (A) tt hon nita 13 mét trong sb:
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(v-1) flo,
(v-4) nhom metyl,
(v-7) nhém heteroxycloalkyl bao hoa dugc chon tir nhém gdm c6 3-flo pyrolidinyl, 3-hydroxy
azetidinyl, va azetidinyl,
(v-9) nhém amino,
(v-10) nhém metylamino,
(v-11) nhém C1-C6 alkoxy ma c6 mot hodc nhiéu nhém xyclopropyl, hoic
(v-13) nhom C1-C4 alkylthio.
Néu hai hoiic nhiéu Re ¢6 mit, cic Rs c6 thé 1a giéng hoic khac nhau.
Hop chét c6 cong thirc (A) t6t hon 1a hop chét c6 hoat tinh trc ché enzym cao khéng
NAE ma thudng duoc thir nghiém bang phuong phap da biét, tt hon nita 14, hop chit ma ndng
d0 (ICs0) ctia hop chét do 1a 0,03uM hodic it hon, t6t hon nita 1a hop chét c6 ICso 1a 0,01pM

hodc it hon, con t6t hon nita 13 hop chat c6 ICs 12 0,003uM hoic it hon ma nhd d6 50% enzym
6 thé duoc trc ché.

Hop chét c6 cong thirc (A) tot hon 12 hop chét c6 hoat tinh trc ché sur phét trién khdi u
cao ma c6 thé dugce thir nghiém bing phuong phép da biét, tot hon nita 14, hop chét ma ndng
@0 (ICs0) ciia hop chét 12 0,01 puM hodc it hon, con t6t hon nita 1a hop chat c6 ICso 1a 0,003pM
hoic it hon ma nh d6 50% su phat trién khéi u c6 thé duoge trc ché.

Hop chét c6 cong thirc (A) tdt hon 13 hop chét c6 hoat tinh trc ché enzym yéu khang
lai cacbonic anhydraza II, va hoat tinh nay thuong dugc thir nghiém bang phuong phap da biét.
Tt hon nita 13 hop chét c6 cong thirc (A) 13 hop chét sao cho ndng d6 (ICso) ctia hop chit d6 1
0,03uM hogic nhiéu hon, tdt hon nita 13 hop chét c6 ICso Ia 0,1uM hogc nhiéu hon, con tit hon
nita 12 hop chét c¢6 ICso 1a 0,3uM hodc nhiéu hon, va t6t hon thém nira 13 hop chit ¢6 ICso 1a
1,0uM hozc nhidu hon ma nhé d6 50% enzym duoc trc ché.

Céc vi du duge uu tién hon cia hop chét theo sang ché bao gdm hop chét trong d6

trong cong thirc (A),
R 1a hydro, flo, hodc nhém hydroxy;

Rz 13 hydro, flo, hodc nhém hydroxy; va
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R3 1a nhém etynylen, hodc nhom heteroarylen don vong hogc hai vong c6 tir 1 dén 4 cia it nhét

mdt loai nguyén ti khéc loai dugc chon tir nhém gdm cé N, S, va O, hodc muodi ctia nd.

Céc vi du dugc vu tién hon cta hop chét theo sang ché bao gdm hop chét trong d6

trong cong thirc (A),
R1 12 nhém hydroxy;
Rz 13 hydro hodc nhém hydroxy;

R3 1a nhom etynylen, hodc nhém heteroarylen don vong ¢6 2 cua it nhit mot loai nguyén tr

khac loai duoc chon tir nhém gém cON,Svao;

Rs 12 nhém C3-C7 xycloalkyl bdo hoa ma c6 mét hoic nhiéu Re; nhém C6-C10 xycloalkyl
khong bdo hoa ma c6 mdt hodc nhidu Re; hosic nhém heteroxycloalkyl khong bdo hoa don
vong hodc hai vong ma c6 it nhét mdt nguyén tir khac loai dugc chon tir nhém gdm co N, S va

0, va c6 thé duoc thé bang mot hoic nhiéu R

Rela

halogen,

nhém hydroxy,

nhom xyano,

nhém C1-C6 alkyl ma c6 mdt hodc nhiéu nhém phenoxy 1am phan tir thé,
nhém carbamoyl,

nhom C1-C6 alkoxycarbonyl,

nhom heteroxycloalkyl khong bdo hoa don vong hodc hai vong co it nh&t mdt nguyén tr khac

loai duoc chon tir nhém gém cON,SvaO,

nhom heteroxycloalkyl bdo hoa don vong hodc hai vong ma c6 it nhét mot nguyén tir khac loai
dugc chon tir nhém gém c6 N, S, va O, va c6 mdt hodc nhiéu hoic 1a halogen, nhém hydroxy,
nhém carboxyl, hoic nhém C1-C6 alkyl lam phén tir thé,

nhém amino,
nhém mono- hogc di-(C1-C4 alkyl) amino ma c6 mdt hodc nhiéu nhém hydroxy hodc nhém
phenyl,
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nhém C1-6 alkoxy ma c6 thé c6, & dang phén tir thé, mét hodic nhiéu hoic 14 halogen, nhém
C3-C7 xycloalkyl bdo hoa, hodc nhém heteroxycloalkyl khong bdo hod don vong hodc hai
vong c6 it nhit mét nguyén tir khac loai duoc chon tir nhém gdm c6 N, S, va O 1am phén tir thé,

nhém benzyloxy ma c6 mot hoic nhiéu nhém carbamoyl lam phén tir thé,
nhém C1-C4 alkylthio,
nhom C1-C4 alkylsulfonyl, hodc
nh6ém aminosulfonyl,
(néu hai hogic nhiéu Rs ¢6 mit, cac Re c6 thé 12 gibng hodc khac nhau), hodc mubi cta no.
Céc vi du dugc uu tién hon clia hop chit theo sang ché bao gdm hop chét trong do,
trong cong thire (A), Ry 1a nhdm hydroxy;
Ro 14 hydro hodc nhom hydroxy;
R 13 nhém etynylen, hodic nhém heteroarylen don vong ¢6 2 ciia it nhat mdt loai nguyén tir
khac loai dugce chon tir nhom gff)m cON, S, vaO;

Rs 12 nhém C3-C7 xycloalkyl bdo hod ma c6 mdt hodc nhiéu Re; nhém C6-C10 xycloalkyl
khong bdo hoa ma c¢6 mét hoic nhiéu Re; hosic nhém heteroxycloalkyl khong bdo hoa don
vong hodc hai vong ma c6 it nhét mot nguyén tr khac loai dugc chon tir nhém gém cON, S, va
0, va c6 mot hogc nhidu Rs;

R 12 flo, clo, nhém hydroxy, nhém xyano,

nhom C1-C6 alkyl ma c6 mot hogic nhiéu nhém phenoxy lim phén tir thé,

nhém carbamoyl, nhém C1-C6 alkoxycarbonyl,

nhém pyridinyl ma c6 thé c¢6 it nhat mét phan tir thé dugce chon tir nhém gdm c6 halogen,
nhém hydroxy, va nhém C1-C4 alkyl,

nhom heteroxycloalkyl bdo hoa dugc chon tir nhom gdm c6 nhém azetidinyl, nhém hydroxy
azetidinyl, nhém thiomorpholinyl, nhém dioxit thiomorpholinyl, nhém metyl piperazinyl,
nhom hydroxy piperidinyl, nhém oxopiperidinyl, nhém piperidinyl, nhém hydroxy pyrolidinyl,
nhom oxopyrolidinyl, nhém pyrolidinyl, nhém carboxyl pyrolidinyl, nhém flo pyrolidinyl va
nh6m morpholinyl,

nhom amino, nhém metylamino, nhém etylamino, nhém isopropylamino, nhém
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hydroxyetylamino, nhém dimetylamino, nhdm phenyl metylamino,
nhém 9-oxa-3-azabixyclo[3.3.1]nonan-3-yl,
nhom 3-oxa-8-azabixyclo[3.2.1]octan-8-yl,

nhém C1-C6 alkoxy ma c6 mdt hodic nhiéu hoic 13 halogen, nhém C3-C7 xycloalkyl bdo hoa,
hoic nhém heteroxycloalkyl khong bdo hoa don vong hodc hai vong ¢6 it nhat mdt nguyén tir
khac loai dugc chon tir nhom gém cON, S, va O, lam phén tir thé,

nhém benzyloxy ma c6 mot hoic nhiéu nhém carbamoyl 1am phén tir thé,

nhém C1-C4 alkylthio,

nhém C1-C4 alkylsulfonyl, hodc

nhém aminosulfonyl

(néu hai hodic nhiéu Rs ¢6 miit, cac Re c6 thé 1a giéng hodc khac nhau), hodc mudi cta no.

Céc vi du dugce uu tién hon ciia hop chét theo sang ché bao gdm hop chit trong d6

trong cong thurc (A),

R 1a nhém hydroxy;

Ro 12 nhém hydroxy;

R3 1a nhom etynylen;

R, 12 lién két;

Rs 1a nhém C6-C10 xycloalkyl khong bdo hoa ma c6 mdt hodc nhiéu Re, hodc

nhém heteroxycloalkyl khong bdo hoa don vong hoic hai vong ma c6 it nhdt mot nguyén tir

khac loai dugc chon tir nhom gf?)m c6 N, S va O, va c6 mot hodc nhiu Re; va
Rsla

flo,

clo,

nhoém hydroxy,

nhém xyano,

nhom metyl,
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nhoém 3-flo pyrolidinyl,
nhom morpholinyl,

nhom thiomorpholinyl,
nhém 3-hydroxy azetidinyl,
nhom azetidinyl,

nhém amino,

nhom metylamino,

nhém C1-C6 alkoxy ma c6 mdt hodc nhiéu hoic 14 halogen, nhém C3-C7 xycloalkyl bdo hoa,
hodic nhém C1-C4 alkylthio 1am phan tir thé

(néu hai hogc nhi€u Re c6 mit, cac Re 6 the la giong hodc khéc nhau), hodc mudi ciia nd.

Cac vi du dugc vu tién hon clia hop chit theo sang ché bao gdm hop chét trong do,
trong cong thirc (A), Y 14 -NH-;

Ry 1d nhém hydroxy;

R2 13 nhém hydroxy;

R3 1a nhém etynylen;

R4 12 lién két;

Rs 1a nhém phenyl hogdc nhém naphtyl cé mot hodc nhiéu Rs, hoac

nhém heteroxycloalkyl khong bdo hoa don vong hodc hai vong ma c6 it nhat mot nguyén tir

khéc loai duogc chon tir nhom gém c6 N, S, va O, va c6 mot hodc nhidu Re; va Re 1a
flo,

nhém metyl,

3-flo pyrolidinyl,

3-hydroxy azetidinyl,

azetidinyl,

nhém amino,

nhém metylamino,
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nhém C1-C6 alkoxy ma c6 nhom xyclopropyl, hodc
nhém C1-C4 alkylthio
(néu hai hoic nhiéu Re c6 mit, cic Rs c6 thé 1a giéng hoac khac nhau), hodc mudi ciia né.

Cu thé 13, c4c vi du duge uu tién cia hop chét theo sang ché bao gém:
4-amino-5-[2-(2,6-diflo phenyl)etynyl]-7-[(2R,3R,4S,5R)-3,4-dihydroxy-5-
[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]pyrolo[2,3-d]pyrimidin;
4-amino-5-[2-(4-amino-2,6-diflo-phenyl)etynyl]-7-[(2R,3R,4S,5R)-3,4-dihydroxy-5-
[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]pyrolo[2,3-d]pyrimidin;
4-amino-5-[2-[2,6-diflo-4-(metylamino)phenyl]etynyl]-7-[(2R,3R.4S,5R)-3,4-dihydroxy-5-
[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]pyrolo[2,3-d]pyrimidin;
4-amino-5-[2-[2,6-diflo-4-[(3R)-3-flo pyrolidin-1-yl[phenyl]etynyl]-7-[(2R,3R,4S,5R)-3,4-
dihydroxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]pyrolo[2,3-d]pyrimidin;
4-[4-[2-[4-amino-7-[(2R,3R 4S,5R)-3,4-dihydroxy-5-
[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]pyrolo[2,3-d]pyrimidin-5-yl]etynyl]-3-etoxy-5-
flo-phenylJmorpholin;
4-amino-7-[(2R,3R.48S,5R)-3 4-dihydroxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]-5-
[2-(2-etoxy-4,6-diflo-phenyl)etynyl]pyrolo[2,3-d]pyrimidin;
4-[4-[2-][4-amino-7-[(2R,3R 4S,5R)-3,4-dihydroxy-5-
[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]pyrolo[2,3-d]pyrimidin-5-yl]etynyl]-3,5-diflo-
phenyl]thio morpholin;
4-amino-5-[2-[2,6-diflo-4-(3-hydroxy azetidin-1-yl)phenyl]etynyl]-7-[(2R,3R,4S,5R)-3,4-
dihydroxy-5-[(sulfamoylamino)metyl]tetrahy drofuran-2-yl]pyrolo[2,3-d]pyrimidin;
4-amino-5-[2-[4-(azetidin-1-y1)-2,6-diflo-phenyl]etynyl]-7-[(IR, 28, 3R, 4R)-2,3-dihydroxy-4-
[(sulfamoylamino)metyl]xyclopentyl]pyrolo[2,3-d]pyrimidin;
4-amino-7-[(2R,3R 4S,5R)-3,4-dihydroxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]-5-
[2-(2-etoxy-6-flo-phenyl)etynyl]pyrolo[2,3-d]pyrimidin;
4-amino-7-[(2R,3R.4S,5R)-3,4-dihydroxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]-5-
[2-(2-flo-6-propoxy-phenyl)etynyl]pyrolo[2,3-d]pyrimidin;
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4-amino-7-[(2R,3R,4S,5R)-3,4-dihydroxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]-5-
[2-[2-flo-6-(2,2,2-triflo etoxy)phenyl]etynyl]pyrolo[2,3-d]pyrimidin;
8-[2-[4-amino-7-[(2R,3R,4S,5R)-3,4-dihydroxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-2-
yl]pyrolo[2,3-d]pyrimidin-5-yl]etynyl]-7-flo-4-metyl-2,3-dihydro-1,4-benzoxazin;
4-amino-7-[(2R,3R.4S,5R)-3,4-dihydroxy-5-[(sulfamoylamino)metyl]tetrahy drofuran-2-yI]-5-
[2-(2-etylsulfanyl-6-flo-phenyl)etynyl]pyrolo[2,3-d]pyrimidin; 4-amino-5-[2-[2-(xyclopropyl
metoxy)-6-flo-phenyl]etynyl]-7-[(2R,3R,4S,5R)-3,4-dihydroxy-5-
[(sulfamoylamino)mety]]tetrahy drofuran-2-yl]pyrolo[2,3-d]pyrimidin;

4-amino-7-[(1R,2S,3R 4R)-2,3-dihydroxy-4-[(sulfamoylamino)metyl]xyclopentyl]-5-[2-(2-
etoxy-6-flo-phenyl)etynyl]pyrolo[2,3-d]pyrimidin;
4-amino-7-[(1R,2S,3R,4R)-2,3-dihydroxy-4-[(sulfamoylamino)metyl]xyclopentyl]-5-[2-(2-flo-
6-metylsulfanyl-phenyl)etynyl]pyrolo[2,3-d]pyrimidin;

8-[2-[4-amino-7-[(1R,2S,3R 4R)-2,3-dihydroxy-4-
[(sulfamoylamino)mety1]xyclopentyl]pyrolo[2,3-d]pyrimidin-5-yI]etynyl]-7-flo-4-metyl-2,3-
dihydro-1,4-benzoxazin;

4-amino-7-[(1R 4R,5S)-4,5-dihydroxy-3-[(sulfamoylamino)metyl]xyclopent-2-en-1-yl]-5-[2-
(2-etoxy-6-flo-phenyl)etynyl]pyrolo[2,3-d]pyrimidin;
4-amino-7-[(1R,4R,5S)-4,5-dihydroxy-3-[(sulfamoylamino)metyl]xyclopent-2-en-1-yI]-5-[ 2-
(2-flo-6-metylsulfanyl-phenyl)etynyl]pyrolo[2,3-d]pyrimidin;
[(2R,3S,4R,5R)-5-[4-amino-5-[2-(2,6-diflo phenyl)etynyl]pyrolo[2,3-d]pyrimidin-7-yl]-3,4-
dihydroxy-tetrahydrofuran-2-ylJmetyl sulfamat; va cac mudi ciia cac hop chit nay,

tdt hon nita 13,

4-amino-5-[2-(2,6-diflo phenyl)etynyl]-7-[(2R,3R,4S,5R)-3,4-dihydroxy-5-
[(sulfamoylamino)metyl]tetrahydrofuran-2-yl|pyrolo[2,3-d]pyrimidin;
4-amino-5-[2-(4-amino-2,6-diflo-phenyl)etynyl]-7-[(2R,3R,4S,5R)-3,4-dihydroxy-5-
[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]pyrolo[2,3-d]pyrimidin;
4-amino-5-[2-[2,6-diflo-4-(metylamino)phenyl]etynyl]-7-[(2R,3R 4S,5R)-3,4-dihy droxy-5-
[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]pyrolo[2,3-d]pyrimidin;
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4-amino-5-[2-[2,6-diflo-4-[(3R)-3-flo pyrolidin-1-yl]phenyl]etynyl]-7-[(2R,3R,4S,5R)-3,4-
dihydroxy-5-[(sulfamoylamino)metylJtetrahydrofuran-2-yl|pyrolo[2,3-d]pyrimidin;
4-amino-7-[(2R,3R,4S,5R)-3,4-dihydroxy-5-[(sulfamoylamino)metyljtetrahydrofuran-2-yl]-5-
[2-(2-etoxy-4,6-diflo-phenyl)etynyl]pyrolo[2,3-d]pyrimidin;
4-amino-5-[2-[2,6-diflo-4-(3-hydroxy azetidin-1-yl)phenyl]etynyl]-7-[(2R,3R,4S,5R)-3.4-
dihydroxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]pyrolo[2,3-d]pyrimidin;
4-amino-5-[2-[4-(azetidin-1-y1)-2,6-diflo-phenyl]etynyl]-7-[(1R, 28, 3R, 4R)-2,3-dihydroxy-4-
[(sulfamoylamino)metyl]xyclopentyl]pyrolo[2,3-d]pyrimidin;
4-amino-7-[(2R,3R.4S,5R)-3,4-dihydroxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]-5-
[2-(2-etoxy-6-flo-phenyl)etynyl]pyrolo[2,3-d]pyrimidin;
4-amino-7-[(2R,3R.4S,5R)-3,4-dihydroxy-5-[(sulfamoylamino)metyl]tetrahy drofuran-2-y1]-5-
[2-(2-flo-6-propoxy-phenyl)etynyl]pyrolo[2,3-d]pyrimidin;

8-[2-[4-amino-7-[(2R,3R,4S,5R)-3 4-dihydroxy-5-[(sulfamoylamino)metyl]tetrahy drofuran-2-
yl]pyrolo[2,3-d]pyrimidin-5-yl]etynyl]-7-flo-4-metyl-2,3-dihydro-1,4-benzoxazin;
4-amino-7-[(2R,3R,4S,5R)-3,4-dihydroxy-5-[ (sulfamoylamino)metyljtetrahydrofuran-2-yl]-5-
[2-(2-etylsulfanyl-6-flo-phenyl)etynyl]pyrolo|2,3-d]pyrimidin; 4-amino-5-[2-[2-(xyclopropyl
metoxy)-6-flo-phenyl]etynyl]-7-[(2R,3R 4S,5R)-3,4-dihydroxy-5-
[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]pyrolo[2,3-d]pyrimidin;

4-amino-7-[(1R,2S,3R 4R)-2,3-dihydroxy-4-[(sulfamoylamino)metyl]xyclopentyl]-5-[2-(2-flo-
6-metylsulfanyl-phenyl)etynyl]pyrolo[2,3-d]pyrimidin;

8-[2-[4-amino-7-[(1R,2S,3R 4R)-2,3-dihydroxy-4-
[(sulfamoylamino)metyl]xyclopentyl]pyrolo[2,3-d]pyrimidin-5-yl]etynyl]-7-flo-4-metyl-2,3-
dihydro-1,4-benzoxazin;

4-amino-7-[(1R 4R,5S)-4,5-dihydroxy-3-[(sulfamoylamino)metyl|xyclopent-2-en-1-y1]-5-[2-
(2-etoxy-6-flo-phenyl)etynyl]pyrolo[2,3-d]pyrimidin;

4-amino-7-[(1R 4R,5S)-4,5-dihydroxy-3-[(sulfamoylamino)metyl|xyclopent-2-en-1-y1]-5-[2-
(2-flo-6-metylsulfanyl-phenyl)etynyl]pyrolo[2,3-dJpyrimidin; va cic mudi ctia cac hop chét

nay.
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Phuong phép sin xuét hop chét theo sang ché dugc mé ta dudi day.

Cac hop chit theo sang ché c¢6 thé dugc diéu ché, vi du nhu bing céc phuong phap
diéu ché dudi déy hodc cic phuong phép dugc md ta trong phan vi du thuc hién séng ché. Tuy
nhién, phuong phép diéu ché cac hop chét theo sang ché khéng bj gi6i han & cac vi du phan
ung nay.

Phuong phép diéu ché A

! NH, NH,

Rs=—Rs—Rs
4 SN N
(' Bus ¢X;
2\/{\) Buocl 2ILJ BUTGC2 v~ Buoce3 WP
\)j?‘ \):%‘ P’HN;'S\\ . P1HN~s‘n ! z

o o z'
()] @
R—Re—R, M
. Zn
Budc 4 @ 2
— X
R S

8

Trong cong thirc nay, Z! va 72 1a gidng hodc khac nhau, va mdi nhém 14 hydro, flo,
nhém hydroxy, nhém amino, nhdm xyano hodc nhém bao v¢ ching.
P 1a nhoém bao vé ctia nhdém amino.
R3 la nhom vinylen, nhdm etynylen, nhém C6-C14 arylen, hodc nhém heteroarylen don vong
hodc hai vong c6 it nhit mot nguyén tir khac loai dugc chon tir nhém gém cON, S,vaO.
Ry 14 lién két don, nhém metylen, hoic C3-C7 xycloalkyliden.
Rs 1a nhém C3-C7 xycloalkyl bdo hoa ma c6 thé dugc thé bang mot hoic nhidu Re;
nhém C6-C10 xycloalkyl khéng bio hoa ma c6 thé dugc thé bang mot hoic nhiéu Re; hodic
nhém heteroxycloalkyl khong bdo hoa don vong hoic hai vong ma c6 it nhat mot nguyén tir
khéc loai duogc chon tir nhdm gém cON, S, O, va c6 thé duoc thé béng mdt hodic nhiéu Re.
Rela
halogen;
nhom hydroxy;
nhém Xyano;
nhém C1-C6 alkyl ma c6 mét hodc nhiéu nhém phenoxy lam phén tir thé;
nhom carbamoyl, nhom C1-C6 alkoxycarbonyl,
nhém C4-C7 xycloalkyl khong bdo hoa ma c6 mdt hoic nhiéu hoic 13 halogen, nhém hydroxy,
nhém C1-C4 alkyl, hosic nhém carbamoyl 1am phén tir thé;
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nhom heteroxycloalkyl khong bao hoa don vong hodc hai vong cd it nhét mot nguyén tir khac
loai duogc chon tir nhém g@)m cON, S, vaO,
nhom heteroxycloalkyl bdo hoa don vong hodc hai vong ma c0 it nh4t mot nguyén tir khéc loai
duoc chon tir nhém gém c6 N, S, va O, va c6 mot hoic nhidu hoic 13 halogen, nhém hydroxy,
nhom oxo, nhdm carboxyl, nhom dioxit, hodc nhém C1-C6 alkyl lam ph?m tir thé;
nhom amino;
nhém mono- hodc di-(C1-C4 alkyl) amino ma ¢6 mdt hodc nhiéu nhém hydroxy hodc nhém
phenyl lam phan tir thé;
nhém C1-C6 alkoxy c6 mot hodc nhiéu hoic 14 halogen, nhém C3-C7 xycloalkyl bdo hoa,
hodc nhom heteroxycloalkyl khong bdo hoa don vong hodc hai vong c6 it nhét mot nguyén tir
khéc loai duoc chon tir nhom gém cON, S, vaO lam phén tir thé;
nhém benzyloxy ma c6 mot hoic nhiéu nhém carbamoyl 1am phan tir thé;
nhom C1-C4 alkylthio;
nhom C1-C4 alkylsulfonyl; hodc
nhém aminosulfonyl.

néu hai hodic nhiéu Re c6 mit, cic Re ¢6 thé 1 giéng hoéc khac nhau.

X =
E
14 -O-, -CHy- hoic =CH.

Bude 1

Budc ndy didu ché hop chét (2) sir dung hop chét ¢ cong thirc (1) (trong ban md ta
nay, hop chét c6 cong thirc (1) ¢6 thé goi tit 13 hop chat (1); twong t, cic hop chét duoc thé
hién bing cdc cong thirc tir 2 dén 30 c6 thé dugc goi tit 1 cic hop chat (2) dén (30)) lam
nguyén liéu th6, qua phan {mg Mitsunobu st dung nito' & nhén, va phan ing khir bao vé tiép
theo.

Trong hop chét (1), néu Z! vivhoiic Z? 1a nhém bao vé clia nhém hydroxy, cac vi du vé
nhém béo vé ndy bao gdm nhém dimetyl axetal, nhém benzyliden axetal, nhém benzoyl, va
nhém tert-butyl dimetyl silyloxy. Z! va Z2 c6 thé tao thanh cdu tric dudi ddy, hodc twong tu,

\
\Hc /CH\O
\0+ Ra

Ra
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(trong d6 Ra 13 gidng hoic khac nhau, va mdi nhém 1a hydro, metyl, etyl, phenyl,
xyclohexyl hodc xyclopentyl)

cung va&i nguyén tir cacbon lién két vao d6. Céc vi du v& nito 4i nhan bao gdm phtalimit. Néu
phtalimit duoc st dung Jam nito 4i nhan thi lugng phtalimit duoc st dung 14 tir 1 dén 10 mol,
tdt hon 1a tir 1 dén 5 mol trén mdi moil hop chét (1).

Phan ting Mitsunobu thuong co thé dugce thuc hién bing phuong phép di biét, vi du
nhu phuong phép dugc md ta trong tai liéu Synthesis, p. 1 (1981); hodc phuong phap twong t.

Céc vi du vé este cua axit azodicarboxylic duge st dung cho phan tng Mitsunobu bao
gdm dietyl azodicarboxylat va diisopropyl azodicarboxylat. Este ctia axit azodicarboxylic nhu
vay c6 thé duoc sir dung v6i lugng tir 1 dén 10 mol, va tot hon 1a tir 1 dén 5 mol trén mdi mol

hop chét (1).

Céc vi du v& c4c hop chét phosphin dugc st dung trong phan ing Mitsunobu bao
gdm triphenylphosphin va tributylphosphin, va lwong hop chét phosphin dugc sir dung 1a tir 1
dén 10 mol, t8t hon 1a tir 1 dén 5 mol trén mbi mol hop chét (1).

Céc vi du v& dung méi bao gdm tetrahydrofuran, 1,2-dimetoxyetan, 1,4-dioxan, toluen,
N,N-dimetyl formamit, N,N-dimetylaxetamit, dimetyl sulfoxit, va N-metylpyrolidin-2-on. Cac
dung méi ndy c6 thé durge st dung riéng, hodc trong hén hop. Thoi gian phan tng nim trong
khoang tir 0,1 dén 100 gio, tdt hon 1a tir 0,1 dén 24 giov. Nhiét do phan tmg nédm trong khoang
tir 0°C dén nhiét do soi clia dung mdi, tt hon 14 tir 0°C dén 100°C. Viéc loai bé nhém bao vé
clia nito 4i nhan thudng c6 thé dugc thue hién bing phuong phap da biét, nhur phuong phép
dugc md ta trong tai liéu Protective Groups in Organic Synthesis, T.W. Greene, John Wiley &
Sons (1981); hodc phuong phép trong tu.

Viéc loai bé nhém phtalimit 6 thé duoc thyc hién sir dung chit trung gian phtalimit
duge tach hodic bang cach str dung truc tiép dung dich phan ting Mitsunobu, v6i hydrazin,
hydroxylamin, metylamin, etylamin, n-butylamin, v.v. 1am chét phan tmg khir bao vé. Lugng

chét phén timg khtr bdo vé cu thé 1a mét ding mol trén lugng mol du mbi mol hop chét (1).

Céc vi du vé dung mdi bao gém cac dung méi rugu (etanol, metanol, v.v.), axetonitril,
diclometan, clorofom, tetrahydrofuran, 1.2-dimetoxyetan, 14-dioxan, toluen, N,N-
dimetylformamit, N,N-dimetylaxetamit, vd N-metylpyrolidin-2-on. C4c dung mdi nay c6 thé
duoc str dung riéng, hodic trong hdn hop. Thoi gian phan ing nim trong khoang tir 0,1 dén 100
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gid, tt hon 1a tir 0,1 dén 24 gioy. Nhiét do phan tmg nim trong khoang tir 0°C dén nhiét do soi
ciia dung mdi, tt hon 13 tir 0°C dén 100°C.
Budc 2

Bude ndy diéu ché hop chit (3) bang c4ch cho chét phan tmg tao sulfamoyl phan tmg
voi hop chét (2).

Chét phéan tmg tao sulfamoyl ¢6 thé mua tir c4c nha san xut thuong mai, hodc c6 thé
dugc diéu ché bang phuong phép di biét st dung, vi du nhu sulfamoyl clorua, 1-aza-4-
azoniabixyclo [2.2.2]octan -4-ylsulphonyl(tert-butoxycarbonyl)azanit hodc twong tu. Luong
chét phan tig tao sulfamoyl duoc st dung 13 tir 1 dén 10 mol, t&t hon 14 tir 1 dén 5 mol, trén

mdi mol hop chét (2).

Cac vi du vé& nhém bao vé ciia nhém amino bao gdm nhém C1-C6 alkyl, nhém tert-

butoxycarbonyl, nhém benzyloxycarbonyl, nhom axetyl, va nhém propionyl.

Céc vi du v& bazo bao gdm trietylamin, diisopropyletylamin, pyridin, imidazol, va
DBU. Néu bazo duoc st dung thi luong bazo thudng 1a tir 1 dén 30 mol, t6t hon 13 1 dén 10
mol trén m&i mol hop chét (2).

Céc vi du vé dung moi bao g6m axetonitril, diclometan, clorofom, tetrahydrofuran,
1,2-dimetoxyetan, 1,4-dioxan, toluen, N,N-dimetyl formamit, N,N-dimetylaxetamit, va N-
metylpyrolidin-2-on. Cac dung mdi ndy cd thé dugc sir dung riéng, hodc trong hdn hop. Thoi
gian phén tmg nim trong khoang tir 0,1 dén 100 gio, tot hon 14 0,1 dén 24 git. Nhiét d6 phan
{mg nim trong khoang tir 0°C dén nhiét d6 soi ctia dung moi, va tt hon 14 tir 0°C dén 100°C.
Budce 3

Str dung hop chét (3) Iam nguyén liéu thd, bude nay diéu ché hop cht (4) bang phan
tmg ghép cap (ghép cip Sonogashira, ghép cdp Suzuki-Miyaura, v.v.). Budc nay cd thé duoc
thwe hién qua nhiéu bude néu cin, va c6 thé dugc két hop mot cach thich hop véi phan tmg
bao v€, phan tmg khir bao ve.

Vi duy, trong sb cac hop chét (4), hop chit ma trong d6 R3 c6 nhém alkynylen c6 thé
thu dugc bang phan tmg ghép cip (Sonogashira), sit dung hop chét (3) va hop chat: H-C=C-
R4-Rs (trong d6 R4 va Rs nhu duge dinh nghia néu trén).

Trong trudng hop nay, hop chit: H-C=C-R4-Rs (trong d6 R4 va Rs nhu dugce dinh
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nghia néu trén) c6 thé dugc mua tir cc nha cung cap thuong mai, hodc c¢6 thé dugc didu ché
bing phuong phép da biét. Luong hop chit nay 14 tir 1 dén 10 mol, tt hon 13 tir 1 dén 3 mol
trén mdi mol hop chét (3).

Budc ndy thuong cb thé duge thuc hién bang phuong phép da biét, vi du phwong
phép dugc md ta trong tai liéu Chemical Reviews, Vol. 107, p. 874 (2007). Vi du, budc nay c6
thé duoc thuc hién véi swr c6 mit ciia chit xic tac kim loai chuyén tiép va bazo trong dung moi

ma khong gy anh hudng bt loi cho phan tmg.

Céc vi du vé chét xdc tac kim loai chuyén tiép co thé str dung dugc trong budc nay
bao gdm cac chit xtic tic paladi (nhu paladi axetat, tris(dibenzylidenaxeton)dipaladi, phirc 1,1°-
bis(diphenylphosphino)feroxen-paladi(Il) diclorua-diclometan, v.v.). Néu can, phdi tir (nhur
triphenylphosphin, tri-tert-butylphosphin, v.v.) duoc thém vao, va chét phan tmg dong (nhu
ddng iodua, ddng axetat, v.v.) dugc st dung lam chét ddng xuc tac. Luong chat xtc tac kim loai
chuyén tiép thay ddi phy thude vao loai chét xtic tac. Vi dy, luong chét xtic tac kim loai chuyén
tiép duoc str dung thuong 1a tir 0,0001 dén 1 mol, &t hon 1a tir 0,01 dén 0,5 mol trén mdi mol
hop chat (4). Luong phéi tir duoc st dung thudng 12 tir 0,0001 dén 4 mol, t6t hon 12 tir 0,01 dén
2 mol trén m3i mol hop chét (4). Lugng chét ddng xtic tac thudng 12 tir 0,0001 dén 4 mol, tét
hon 12 tir 0,001 dén 2 mol trén m&i mol hop chét (4).

Hon nita, bazo c6 thé dugc thém vao trong phan tmg néu trén néu can. Céc vi du vé
bazo hitu co nhu trietylamin, diisopropyletylamin, pyridin, lutidin, colidin, 4-
dimetylaminopyridin, kali tert-butyrat, natri tert-butyrat, natri metoxit, natri etoxit, lithi
hexametyldisilazit, natri hexametyldisilazit, kali hexametyldisilazit, hodc butyl lithi; va cac
bazo v6 co nhu natri hydro carbonat, natri carbonat, kali carbonat, xesi carbonat, natri hydroxit,
va natri hydrua. Trong s6 ndy, cic bazo hitu co nhu trietylamin va diisopropyletylamin la t6t
hon. Lugng bazo dugc st dung thuong 1a tir 0,1 dén 50 mol, va tot hon 1a tir 1 dén 20 mol trén
mdi mol hop chét (4).

Dung mdi phan timg khong bi gidi han cu thé, va 1a bat ky dung méi no ma khong
gay anh hudng bét loi cho phan g ¢6 thé duoc sit dung. Céc vi du vé dung mdi bao gdm cac
hydrocarbon (nhu benzen, toluen, va dimetylbenzen), nitril (nhu axetonitril), ete (nhu
dimetoxyetan, tetrahydrofuran, 1,4-dioxan, v.v.), rugu (nhu metanol, etanol, v.v.), cic dung moi
phan cuc aprotic (nhu dimetylformamit, dimetylsulfoxit, hexametyl phosphoramit, v.v.), nudc,

va céc hdn hop ctia chung. Thoi gian phéan tng nim trong khoang tir 0,1 dén 100 gio, t6t hon 13
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tir 0,5 dén 24 gid. Nhiét d phan (mg nim trong khoang tir 0°C dén nhiét do soi ciia dung moi,
t6t hon 13 tir 0 dén 150°C.

Hon nita, budc ndy cling co thé duoc thyuc hién bang phan tmg ghép cip Suzuki-
Miyaura st dung hop chét (3) va hop chét bo hitu co (hop chét axit boric, este ctia axit boric,
v.v.) ¢6 phén tir thé -R3-Rs-Rs (trong d6 R, Ry, va Rs 1a nhur dugc dinh nghia néu trén).

Trong phuong phap nay, hop chét bo hitu co ¢6 thé mua tir cac nha cung cép thuong
mai, hogc c6 thé dugc didu ché bang phwong phap da biét. Luong hop chét bo hitu co dugc sir

dung 14 tir 1 dén 10 mol, t6t hon 13 tir 1 &én 3 mol trén m&i mol hop chit (3).

Trong phuong phép ndy, phan Gng ghép cip Suzuki-Miyaura thuong co thé dugc thuc
hién bang phuong phap da biét, nhur phwong phap duge m té trong tai liéu Chemical Reviews,
Vol. 95, p. 2457 (1995); hodc phuong phap tuong tur.

Céc vi du vé chit xtic tac phan tmg dugc sir dung cho phan tmg ghép cap Suzuki-
Miyaura bao gdm tetrakis triphenylphosphin paladi (0), bis (triphenylphosphin)paladi(II)
diclorua, va phirc 1,1’-bis (diphenyl phosphino)feroxen-paladi(Il) diclorua-diclometan. Luong
chét xtc tac phan tng duge sit dung phy thude vao loai chét xtc tac. Luong chét xic tac duge
sir dung thuong [ tir 0,0001 dén 1 mol, tt hon I ir 0,01 dén 0,5 mol trén mdi mol hop chat
B).

Cac vi du v& dung moi bao gbm céc hydrocarbon (nhw benzen, toluen va
dimetylbenzen), nitril (nhw axetonitril), ete (nhwr dimetoxyetan, tetrahydrofuran, 1,4-dioxan,
v.v.), rugu (nhur metanol, etanol, v.v.), cac dung mdi phan cyc aprotic (nhu dimetylformamit,
dimetylsulfoxit, v.v.), va nudc. Cac dung mdi nay co thé duoc sit dung riéng, hodc trong hon
hop. Thoi gian phan tmg nim trong khoéng tir 0,1 dén 100 gid, 16t hon 1a tir 0,1 dén 24 gio.
Nhiét d6 phan tmg ndm trong khoang tir 0°C dén nhiét d6 soi ciia dung moi, t6t hon 1a tir 0°C
dén 100°C.

Buéc 4

Budc ndy didu ché hop chét (5) bang cach khit bao vé nhom amino dugc béo vé clia
hop chéit (4). Viéc khir bao vé thudng c6 thé duogc thuc hién bing phuong phap da biét, nhu
phuong phép duge md ta trong tai liéu Protective Groups in Organic Synthesis, T.W. Greene,
John Wiley & Sons (1981); hodc phuong phap tuwong tw. Vi du vé nhém bao vé 1a tert-
butyloxycarbonyl. Néu nhém tert-butyl oxycarbonyl duge sir dung 1am nhém bao v€, viéc khir
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phap duoc mo ta trong tai liéu Protective Groups in Organic Synthesis, T.W. Greene, John
Wiley & Sons (1981); hodc phuong phép tuong tu.

Céc vi du vé chét xuc tac phan img bao gém axit p-toluensulfonic, axit metansulfonic,
pyridinium p-toluensulfonat, axit percloric, va axit sulfuric. Néu chét xtc tic phan tmg duoc st
dung thi luong chét xuc tic phan tmg phu thudc vao loai chét xtc tac. Vi duy, lugng chét xuc tac
phan tmg thudng 14 tir 0,0001 dén 1 mol, tt hon 14 tir 0,01 dn 0,5 mol, trén m3i mol hop chat
(6).

Céc vi du vé dung méi bao gébm axetonitril, diclometan, clorofom, tetrahydrofuran,
1,2-dimetoxyetan, 1,4-dioxan, toluen, N,N-dimetylformamit, N,N-dimetylaxetamit, va N-
metylpyrolidin-2-on. Cac dung méi ndy c6 thé dugc sir dung riéng, hodc trong hén hop. Thoi
gian phan tmg ndm trong khoang tir 0,1 dén 100 gio, t6t hon 1 tir 0,1 dén 24 gid. Nhiét do
phén tmg ndm trong khoang tir 0°C dén nhiét d6 sbi clia dung mdi, tt hon 1a tir 0°C dén 100°C.

Hon nita, hop chit (15) ma trong d6 Z! va 72 trong cong thirc 1 12 nhém béo vé cu thé
cia nhém hydroxy c6 thé dugc dicu ché bing phuong phap diéu ché C dudi day.

(o]
Ci
NH / (/ﬁ
2 Bu:orc6 i F} Budce 7 I ) NS
I >" OH

Phuong phép diéu ché C

’{’ Ra o’
® Re  (10) ra” Ra
[»] Cl
Budce 8 (/f*" Budc 9 A ‘)N Budce 10 / 1 ‘)N Bude 11
—_—

S g ﬁh

Ra
(11) (12) (13)

i NH,

I?,jfju Budc 12 éf\
Waalt ﬁ}

(14) (15)

trong d6 P> 12 nhém bao vé clia nhém hydroxy. Ra la nhu dugc dinh nghia néu trén.
Budc 6

Bud6c ndy didu ché hop chét (9) bang cach bao vé hai nhém hydroxy trong _sé c4c
nhém hydroxy ctia hop chét (8). Phan timg bao vé ¢6 thé dugc thuc hién theo cling cach thirc
nhu trong budc 5.
Budge 7
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Bude niy didu ché hdn hop cht ddng phan cia hop chit (10), ma 1a hop chét
pyrolopyrimidin, bang cach cho hén hop chét dong phan ctia hop chét (9) va 2-(4,6-diclo
pyrimidin-5-yl)axetaldehyt phan img véi sur c6 mét cia bazo.

Luogng 2-(4,6-dicloro pyrimidin-5-yl)axetaldehyt 1a tir 1 dén 10 mol, t6t hon 14 tir 1
dén 3 mol, trén mdi mol hop chét (9).

Phén tmg thudng ¢6 thé dugc thuc hién bang phuong phép da biét, vi du phuong phap
duge mo ta trong tai liéu Tetrahedron Letters, 26 (16), 2001-2 (1985).

Céc vi du vé& bazo bao gém trietylamin, diisopropyletylamin, pyridin, lutidin, collidin,
va DBU. Néu bazo duoc str dung thi lwong bazo thuong 1a tir 1 dén 100 mol, t&t hon 1a tir 1
dn 20 mol, trén mdi mol hop chét (9).

Cac vi du v& dung mdi bao gdm etanol, 2-propanol, 2-butanol, axetonitril,
tetrahydrofuran, 1,2-dimetoxyetan, 1.,4-dioxan, N,N-dimetylformamit, N,N-dimetylaxetamit,
va N-metylpyrolidin-2-on. Céc dung moéi nay ¢ thé duoc sir dung riéng, hodc trong hdn hop.
Thdi gian phan tmg nim trong khoéng tir 0,1 dén 100 gid, t5t hon 1 tir 0,1 dén 24 gid:. Nhiét
d6 phan tmg ndm trong khoang tir 0°C dén nhiét o soi ciia dung méi, tt hon 1a tlr 0°C dén
100°C.

Budc 8

Bude niy chuyén héa hdn hop chét dong phén ciia hop chét (10) thanh hop chét (11)
chi gdm c6 mot trong s céc chit ddng phan véi s c6 mit cia chét xtic téc axit.

Céc vi du vé axit bao gdm axit p-toluensulfonic, axit metansulfonic, pyridinium p-
toluen sulfonat, axit percloric, va axit sulfuric. Lugng axit thuong Ia tir 0,001 dén 10 mol, t6t
hon 13 tir 0,01 dén 2 mol, trén m&i mol hop chét (10).

Céc vi du vé dung mdi bao gf“)m axeton, 2-butanon, axetonitril, diclometan, clorofom,
tetrahydrofuran, 1,2-dimetoxyetan, 1,4-dioxan, toluen, N,N-dimetylformamit, N,N-
dimetylaxetamit, va N-metylpyrolidin-2-on. Cac dung méi nay c6 thé dugc st dung riéng,
hoic trong hdn hop. Thoi gian phan tmg nim trong khoang tir 0,1 dén 100 gio, t6t hon 1a tir 1
dén 48 gitv. Nhiét d6 phan tmg nim trong khoang tir 0°C dén nhiét o sbi ctia dung méi, tot
hon 1a tir 0°C dén 100°C.

Buéc 9

Budc niy bao vé nhém hydroxy ctia hop chét (11) st dung hop chét P,-Cl (trong d6
P, 1a nhom béo v€ ctia nhdm hydroxy).

Phan mg nay thudng c6 thé duoc thuc hién bing phuong phap da biét, nhu phuong
phép dugc md ta trong tai liéu Protective Groups in Organic Synthesis, T.W. Greene, John
Wiley & Sons (1981); hogéic phuong phap twong tu.

Nhém bao vé ctia nhém hydroxy dugc thé hién bang P, trong hop chét P,-Cl khong bi

gi6i han cu thé mién 1a n6 c6 chirc nang bao vé. Céc vi du bao gom céc nhom alkyl thap nhur
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metyl, etyl, propyl, isopropyl, va tert-butyl; cc nhém alkylsilyl thap nhu trimetylsilyl va tert-
butyldimetylsilyl; cAc nhém alkoxymetyl thép nhu metoxymetyl va 2-metoxyetoxymetyl;
tetrahydropyranyl; trimetylsilyletoxymetyl; c4c nhom aralkyl nhur benzyl, p-metoxybenzyl,
2,3-dimetoxybenzyl, o-nitrobenzyl, p-nitrobenzyl, v trityl; va cic nhém axyl nhu formyl,
axetyl, va trifloroaxetyl. Cu thé 13, metyl, metoxymetyl, tetrahydropyranyl,
trimetylsilyletoxymetyl, tert-butyldimetylsilyl, va axetyl la t6t hon.

Hop chét c6 thé thu mua tir cac nha cung cap thuong mai, hoic c6 thé duoc diéu ché
bang phuong phap di biét. Luong hop chét 1 tir 1 dén 20 mol, t6t hon Ia tir 1 dén 5 mol, trén
mdi mol hop chét (11).

Céc vi du v& bazo bao gém trietylamin, diisopropyletylamin, pyridin, lutidin, collidin,
va DBU. Lugng bazo thuong Ia tir 1 dén 20 mol, tt hon 1a tir 1 dén 5 mol, trén mdi mol hop
chét (11).

Céc vi du vé dung mdi bao gém axetonitril, diclometan, clorofom, tetrahydrofuran,
1,2-dimetoxyetan, 1,4-dioxan, toluen, N,N-dimetylformamit, N,N-dimetylaxetamit, va N-
metylpyrolidin-2-on. Cac dung moi nay ¢ thé dugc sir dung riéng, hoic trong hon hop. Thoi
gian phan g ndm trong khoang tir 0,1 dén 100 gid, t6t hon 1a tir 0,1 dén 24 gid. Nhiét do
phan tg nim trong khoéng tir 0°C dén nhiét d6 sbi ctia dung mdi, tdt hon 1a tir 0°C dén 100°C.
Budce 10

Budc ndy diéu ché hop chét (13) bang cach cho hop chit (12) phan tmg véi
iodosuxinimit, nh¢ d6 tao ra nguyén tir iot.

Quy trinh iot héa ¢6 thé dugc thyc hién theo phuong phép dugc mo ta trong tai ligu
International Publication W02006/102079, hodc phwong phép tuong tu. Lugng iodosuxinimit
1a tir 1 dén 20 mol, t6t hon 1 tir 1 dén 5 mol, trén m&i mol hop chét (12).

Céc vi du v& dung méi bao gdm axeton, axetonitril, etyl axetat, diclometan, clorofom,
tetrahydrofuran, 1,2-dimetoxyetan, 14-dioxan, toluen, N,N-dimetylformamit, N,N-
dimetylaxetamit, va N-metylpyrolidin-2-on. Cac dung mdi nay co6 thé duoc st dung riéng,
hodc trong hdn hop. Thoi gian phéan tmg ndm trong khoang tir 0,1 dén 100 gio, tot hon 1a tix 0,1
dén 24 gior. Nhiét dd phan tmg ndm trong khoang tir 0°C dén nhiét do sbi ctia dung mdi, 16t
hon 14 tir 0°C dén 100°C.

Budc 11
Budc ndy didu ché hop chét (14) bing c4ch khir bdo vé nhém hydroxy dugc bao vé
ctia hop chat (13).

Viée khir bao vé thuong c6 thé duge thye hién bang phuong phap da biét, nhu phuong
phép dugc mo ta trong tai liéu Protective Groups in Organic Synthesis, T.W. Greene, John
Wiley & Sons (1981); hogc phuong phap tuong tu.

Néu nhém tert-butyl dimetylsilyl dugc st dung 1am nhém bao vé thi vi du nhu
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tetrabutylamoni florua duoc str dung lam chit phan tmg khtr bao vé. Lugng chét phan tmg tot
hon 13 tir 1 d&n 10 mol, trén mdi mol hop chét (13).

Dung méi bit ki ma khong gy anh huéng bét loi dén phan tmg 6 thé duge sit dung
cho phan tmg. Céc vi du vé dung méi bao gdm céc ete (nhur 1,2-dimetoxyetan, tetrahydrofuran,
v.v)), cac dung moi phan cyc aprotic (nhu N,N-dimetylformamit, dimetylsulfoxit, hexametyl
phosphoryl amit), v.v.), va cdc hdn hgp cta ching. Thoi gian phan tmg nim trong khoang tir
0,1 dén 100 givy, t6t hon 14 tir 0,5 dén 24 gio. Nhiét do phan tmg nim trong khoéang tir 0 dén
80°C, tt hon 1a tir 0 dén 50°C.

Buéc 12

Budc ndy diéu ché hop chét (15) bang cach cho hop chét (14) phan tmg véi amoniac
hoac mudi ctia no.

Luong amoniac hosic mudi ctia n6 dugc sir dung trong budce ny cu thé 13 mot ding
mol so v6i lugng mol dur trén mdi mol hop chét (14).

Dung mdi phan tmg khong bi gidi han cu thé, va bt ky dung mdi ndo ma khong gy
anh hudng bt loi dén phan tmg c6 thé duge st dung. Cac vi du vé& dung mdi bao gdm nudc,
metanol, etanol, isopropanol, rugu tert-butyl, tetrahydrofuran, 1,2-dimetoxyetan, 1,4-dioxan,
N,N-dimetylformamit, N-metylpyrolidin-2-on, dimetylsulfoxit, va cac hén hop ctia ching.

Nhiét d6 phén tmg thudng 12 tir 0°C dén 200°C, tt hon 13 tir nhiét do trong phong dén
150°C. Thoi gian phan tmg thuong 13 tir 5 phut dén 7 ngay, ot hon 14 tir 30 phit dén 72 gid.
Phuong phép diéu ché D

Hon nira, hop chét (19), ma 1a hop chit ma trong d6 Z! trong cong thirc 1 1a nhém
hydroxy, Z2 13 hydro, va X I CHa, ¢6 thé dugc didu ché bing phuong phép diéu ché D dudi
day.

cl 1 Cl i NH,
NH: - Bude 13 4 '\)N Budce 14 4 |;'|‘ Buéc 15 4 l\,)"
o NN NT W NTON
HO.
OH HO HO HO
{16) OH (17) OH (18) OH (19)

Budce 13

Budc nay 1a cho hop chét (16) phan tmg véi 2-(4,6-dicloro pyrimidin-5-yl)axetaldehyt.
Phéan tmg nay c6 thé dugc thuc hién theo cting cach thire nhu trong budc 7.
Budc 14

Budc ndy 1a cho san phim phan tmg thu dugc trong budc 13 phan tng véi
iodosuxinimit, nh¢ d6 tao ra nguyén tir iot. Phén img nay c6 thé duoc thyuc hién theo cling cach
thirc nhu trong budce 10.
Budce 15
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Budc nay diéu ché hop chét (19) bang cach cho sin phém phan tmg thu dugc trong
budc 14 phan tmg v6i amoniac hodc mudi ciia n. Phan ung nay co thé duoc thuc hién theo
cung cach thirc nhu trong bude 12.

Hop chit (20)

Hon nita, hop chit (20), ma 14 hop chét ma trong d6 Z! trong cong thirc 1 14 nhém

hydroxy, Z2 13 hydro, va X 1a O, 1a hop chét da biét.

! NH,
7] \)"
N N/
o
HO
OH
(20)
Phuong phép didu ché E
Hon nita, trong s& cac hop chét theo sang ché, hop chét (27) ma trong d6 R va Rz 14
cac nhom hydroxy, va
X~

1a =CH- ¢6 thé duoc didu ché bing phuong phép diéu ché E dudi day.

-35-



31266

(22)

O
o]

HO N
N7 TNH
HO H
4
N | 1z oong
ZuN £ — oy
(s2) (52) o
\_\o 7 \._\o \_\o
PALN
T > NH ! OH o osdasl
e o soma O
0z oong ’
z//b N s N It
N:z i NIZ ! NIZ !
1919 &P 12U dO
. \To 22 919 gp Jeyo doy (17)
5 osdaal \_\o \_\o
osdasl 0 0sdodl
< Ne o -— © -
g1 oong 1\ _ L12ong 91 00ng
N Y, HO o

19 '

-36-



31266

trong d6 Rs, R4, va Rs 12 nhu duge dinh nghia néu trén.
Budc 16

Budc ndy diéu ché hop chét (22) bang cach khir nhém carboxyl ctia hop chét (21).
Buéc nay duge thuc hién véi sur c6 mat cua chét khir. Trong budc nay, lugng chét khir 1a tir 1
dbn 20 mol, tét hon 1 tir 1 dén 5 mol, trén mdi mol hop chét (21). Céc vi du vé chit khir bao
gdm natri borohydrua, lithi nhém hydrua, chét phan tmg boran (nhu diboran), va diisobutyl
nhom hydrua.

Céac vi du vé dung moi bao gém metanol, etanol, dietylete, tetrahydrofuran, 1,2-
dimetoxyetan, 1,4-dioxan, va toluen. Céc dung moi nay co thé duoc sir dung riéng, hoic trong
hdn hop. Thi gian phan tmg nm trong khoang tir 0,1 dén 100 gidy, t5t hon 1a tir 0,1 dén 24 gio.
Nhiét d6 phan g nim trong khoang tir 0°C dén nhiét d6 sdi ctia dung méi, t6t hon 1a tir 0°C
dén 100°C.

Budéce 17

Budc ndy didu ché hop chit (23) bing phan tmg Mitsunobu st dung hop chét (22)
1am nguyén liéu thé, va 4-clo-5-iodo-7H-pyrolo[2,3-d]pyrimidin lam chét 4i nhan.

Phan tmg ndy c6 thé dugc thuc hién theo cting céch thire nhu trong budc 1.

Budc 18

Budc nay diéu ché hop chit (24) bang cach cho hop chit (23) phan tmg v6i amoniac
hogic mudi ctia n6. Phan tmg nay ¢6 thé dugc thuc hién theo cling cach thirc nhu trong budc 12.
Budc 19

Bude ndy didu ché hop chét (25) bing cach khir bdo vé nhém hydroxy dugc bao vé
ctia hop chét (24). Phan timg niy c6 thé dugc thuc hién theo cling cach thirc nhu trong bude 11.
Budce 20

Buéc niy diéu ché hop chit (26) bang phan tmg Mitsunobu st dung hop chit (25)
1am nguyén liéu tho, va tert-butyl sulfamoyl carbamat lam chét 4i nhan.

Phan tmg ndy c6 thé duoc thuc hién theo cling cach thire nhu trong bude 1.

Budc 21

Budc nay didu ché hop chit (27) st dung hop chét (26) 1am nguyén lidu tho, bang
cach khir bao vé nhém amino dugc bao vé sau phan Gmg ghép cép (ghép cdp Sonogashira,
ghép cip Suzuki-Miyaura, v.v.). Phin tmg nay co thé dugc thuc hién theo ciing cach thirc nhur
trong budc 3 va budce 4.

PhxmgmﬁpdﬁudéF

Hon nita, trong sd cac hop chét theo sang ché, hop chit (29) ma trong d6 Ri va Ra 1a
gibéng hoc khac nhau, va mdi nhém 13 hydro, flo, nhém hydroxy, nhém amino, nhém xyano,
hotic nhém béo vé ctia chiing c6 thé dugc didu ché bang phuong phép diéu ché F dudi day.
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, NH; R—R(—R; Nz Rs—R—R; M2
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<N N z 7
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H z?
HO HO HZN‘SI
Y1 Z! o’/ \\o 2
1 (28) (29)

trong d6 X, Rs, Ra, Rs, Z!, va 72 1a nhu dugce dinh nghia néu trén.
Budce 22

Budc ndy didu ché hop chét (28) bang phan tmg ghép cip (ghép cdp Sonogashira,
ghép cap Suzuki-Miyaura, v.v.) str dung hop chét (1) 1am nguyén liéu thd. Phan img ndy c6 thé
duoc thuc hién theo cling cach thirc nhu trong bude 3.
Budce 23

Budc niy diéu ché hop chét (29) bang cach cho hop chét (28) phan tmg véi chat phan
ung tao ra sulfamoyl.

Phan tmg ndy ¢6 thé duoc thuc hién theo ciing céch thirc nhu trong budc 2. Budc nay
6 thé duge thuc hién qua nhidu budc néu cin, va c6 thé duge két hop mét cach thich hop véi
phan tmg khtr bao vé.
Phuong phép didu ché G

Hon nita, trong sb cac hop chét theo sang ché, hop chét (32) cb thé duoc san xuét
bang phwong phap diéu ché G duéi day.

Rc—=$8 Re—=$8y
\\ NHz O” Yo \\ NH;
N . <
7 Budc 24 AW
N N/) N N/)
——
H X; 22 H x‘ z
P,H'Lsa" P,HN~s¢"
o ‘\O z' O” \\o z
(30} (31)

trong d6 P1, Z!, va 7? 1a nhu dugc dinh nghia néu trén.
Rb I giéng nhu Re néu trén. Re 1a nhém alkyl duge thé hogic khong duoc thé,
Budc 24

Budc ndy diéu ché hop chét (31) bang cach oxy héa hop chét (30). Budc ndy duge
thuc hién v6i sur c6 mit ciia chét oxy héa. Lugng chét oxy hoéa dugc str dung trong bude nay 1a
tir 1 dén 20 mol, t6t hon 12 tir 1 dén 5 mol, trén mi mol hop chét (30). Céc vi du vé chét oxy
héa bao gdm oxon, axit m-cloroperbenzoic, hydro peroxit, va kali permanganat.

Cac vi du vé dung mdi bao gém nudce, axeton, 2-butanon, axetonitril, etyl axetat,
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diclometan, clorofom, tetrahydrofuran, 1,2-dimetoxyetan, 1,4-dioxan, toluen, N,N-
dimetylformamit, N,N-dimetylaxetamit, va N-metylpyrolidin-2-on. Cac dung mbi nay co thé
dugc str dung riéng, hoc trong hdn hop. Thoi gian phan ing nim trong khoang tir 0,1 dén 100
gidy, t5t hon 1 tir 0,1 dén 24 gior. Nhiét do phan tmg nim trong khoang tlr 0°C dén nhiét do soi
ctia dung mdi, t6t hon 1a tir 0°C dén 100°C.

Budce 25

Budc ndy didu ché hop chét (32) bing cach khir bao v& nhém amino dugc bao vé clia
hop chét (31). Phan timg niy c6 thé dugc thuc hién theo cting cach thirc nhu trong budc 4.

Céc hop chét thu duge qua cac phuong phép didu ché A dén G nhur véy c6 thé dugc
cho tham gia bude tiép theo sau khi hoic khong cAn tach va tinh ché bang céc phuong phép
tach va tinh ché da biét, nhu ¢, ¢6 chan khong, két tinh, chiét dung moi, t4i két tia, va sic ky.

Néu hop chét theo sang ché c¢6 cac chét ddng phén nhu céc chit ddng phan quang hoc,
céc chit ddng phén 1ap thé, cac chét ddng phan Vi tri, va céc chit ddng phan quay, bat ky mot
trong cac chét dong phan va cac hdn hop cia chung dugc bao gdm trong pham vi ctia hop chét
theo sang ché. Vi du, néu hop chét c6 chét déng phan quang hoc thi chét ddng phan quang hoc
duoc tach tir hdn hop raxemic ciing duge bao gdm trong pham vi ctia hop chét theo sang ché.
M>i trong sb cac chit dong phan nhu vy c6 thé thu dugc & dang hop chét don 1é bang cac
phuong phép tdng hop va tch da biét (nhu ¢, chiét dung mdi, sdc ky cdt, tai két tinh, v.v.).

Hop chét theo sang ché c6 thé duoc tach va tinh ché bing cac phuong phép tach va
tinh ché thong thudng. Cac vi du vé cac phuong phéap nhu vay bao gdm chiét dung méi, tai két
tinh, sdc ky léng hiéu niing cao pha nghich so bg, séc ky cbt, sic ky so bd 16p mong, va twong
tur.

Hop chét hosic mudi clia n6 theo sang ché c6 thé & dang tinh thé. C4c tinh thé don va
cac hdn hop da hinh duogc bao gdm trong pham vi ctia hop chit hodic mubi ctia n6 theo sang
ché. Cac tinh thé nhu vay 6 thé dugc diéu ché bing cach két tinh theo phuong phép két tinh da
biét trong linh vurc k¥ thuat. Hop chat hoic mubi ciia n6 theo sang ché ¢c6 thé 1a solvat (nhur
hydrat) hogc phi solvat. Bét ky dang nao ciing duoc bao g0m trong pham vi ctia hop chét hodc
mubdi ctia n6 theo séng ché. Cac hop chét dugc dan nhan bang chit dong vi (nhu *H, C, %3S,
1257) c{ing dugc bao gdm trong pham vi ciia hop chit hodc mudi ciia n6 theo sang ché.

Tién duoc chét cia hop chét theo sang ché hodc mubi cia né 14 hop chit ma c6 thé
duoc chuyén héa thanh hop chit hogc mudi ctia n theo sang ché bang phan tmg véi enzym,
axit gastric, hodc tuong tu, dudi cac diéu kién sinh ly in vivo, tic 13 hop chét ma co6 thé duge
chuyén héa thanh hop chét hoic mudi cia né theo sang ché bang phan tmg oxy héa bang
enzym, khur, thity phan, hodc twong tw; hodc hop chét ma c6 thé dugc chuyén héa thanh hop
chét hoiic mudi clia nd theo sang ché bang cach thily phén véi axit gastric hodc twong tw. Hon
nita, tién dugc chét ctia hop chit hodc mubi ciia né theo sang ché c6 thé 1a cac hop chit ma co

thé duogc chuyén héa thanh hgp chat hodic mudi ctia n6 theo sang ché dudi cac dicu kién sinh ly,
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nhu cic diéu kién duogc mo ti trong tai li€u “Iyakuhin no Kaihatsu [Development of
Pharmaceuticals],” Vol. 7, Molecular Design, do Hirokawa Shoten Co. cong b6 nam 1990, pp.
163-198.

Mudi ctia hop chét theo sang ché 12 mudi théng thudong duoc sit dung trong linh vire
héa hoc hitu co. Cac vi du vé cac mudi nhu vay bao gém cac mudi cdng bazo v6i nhém
carboxyl néu hop chét c6 nhém carboxyl, va céc mudi cdng axit v6i nhém amino hodc
heteroxycloalkyl bazo néu hop chit c6 nhém amino hoic heteroxycloalkyl bazo.

Céc vi du vé cac mudi cong bazo bao gém cac mudi kim loai kiém nhu mudi natri va
mudi kali; cdc mubi kim loai kiém thd nhu mudi canxi va mubi magie; cac mudi amoni; va cac
mudi amin hitu co nhu mudi trimetylamin, mudi trietylamin, mubi dixyclohexylamin, mudi
etanolamin, mudi dietanolamin, mubi trietanolamin, mudi procain, va mubi NN’-
dibenzyletylendiamin.

Céc vi du vé cac mudi cong axit bao gdm cac mudbi axit vd co nhu hydroclorua, sulfat,
nitrat, phosphat, va perclorat; cic mudi axit hiru co nhwr axetat, format, maleat, fumarat, tartrat,
xitrat, ascorbat, va trifloroaxetat; va sulfonat nhur metansulfonat, isethionat, benzensulfonat, va
p-toluensulfonat. Hydroclorua la t6t hon.

Hop chét hodc mudi ctia n6 theo sang ché c6 hoat tinh trc ché NAE vuot trdi va hitu
ich 14 thuéc chéng khéi u. Loai u 4c d& duoc diéu tri bing hop chét hojic mubi ciia n6 theo sang
ché khong bi giéi han cu thé. Céc vi du vé u 4c bao gdm ung thu bidu mo (nhw ung thu hé ho
hép, ung thu hé tiéu hoa, ung thu hé sinh san, ung thu hé bai tiét, va tuong tur), u xacom, u
huyét, u hé than kinh trung wong, va u than kinh ngoai vi.

Cac vi du duoc vu tién bao gdm ung thu biéu m, u xacdm, va u huyét. Cac vi du
duge uu tién hon bao gdm ung thu hé tiéu héa, u xacom, va u huyét. Hon nita, co quan ma tir
d6 khéi u phat trién khéng bi gi6i han cu thé. Céc vi du bao gdm ung thu dau va ¢b, ung thu
thuc quan, ung thu da day, ung thu rudt két, ung thu tryc tring, ung thu gan, ung thu tii mat,
ung thu 6ng din mét, ung thu dudng mat, ung thur tuyén tuy, ung thur phdi, ung thu v, ung thu
budng trimg, ung thur cb, ung thu niém mac it cung, ung thu thin, ung thur bang quang, ung thu
tuyén tién liét, u tinh hodn, xacdm xuong, xa cdm md mém, da u tly xuong, ung thu da, undo,
va u trung biéu mo. Tét hon 13, ung thu muc tiéu 13 ung thu rudt két, ung thu truc trang, ung thu
tuyén tuy, ung thu phdi, ung thu tuyén tién liét, ung thur v, u xacom xuong, u xacdm mo mém,
hodc ung thu da.

Hon nita, cac vi du v& u huyét bao gdm u tily xuong (nhu bénh bach ciu lympho bao,
ung thu bach ciu dang tity, ung thu bach ciu cp tinh, ung thu bach ciu mén tinh, va trong tw),
vau lympho.

Céc vi du v& u iy xuong bao gdm ting sinh tily 4c tinh (myeloproliferative neoplasm-
MPN), bénh bach cau nguyén bao tuy cp tinh (acute myelogenous leukemia-AML), ung thur
tién than, bénh bach cau lympho bao cép tinh, bénh bach cAu mén tinh do tily xuong tao ra
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(chronic myelogenous leukemia-CML), va hdi chimg loan sén tity (myelodysplastic syndrome-
MDS). Cac vi du dugc uvu tién bao g?)m ung thu bach cAu cép tinh. Céac vi du dic biét vu ti€n
bao gdm bénh bach ciu nguyén bao tuy cAp tinh.

Céc vi du v& cac khdi u lympho bao gdm u tympho tién than, u t€ bao B truéng thanh,
u té bao T truéng thanh va u té bao NK, va u lympho Hodgkin. Céc vi du uu tién bao g0m céc
u lympho tién than, u té bao B truéng thanh, u t& bao T trudng thanh va u t& bao NK. Céc khdi
u lympho khong dugc coi 1a u lympho Hodgkin ¢ thé duoc goi chung 13 u lympho phi
Hodgkin.

Céc vi du v& u lympho tién than bao gdm bénh bach cu tang lympho bao cip tinh B
/u lympho, bénh bach cau/u lympho tang lympho bao cap tinh T / (ALL), u lympho t& bao
mam NK, va u lympho mim tirong tir. Bénh bach cu ting lympho T/u lympho 14 tt hon.

Cac vi du vé khi u té bao B trudng thanh bao gdm bénh bach cau lymphé bao man
tinh/u lympho té bao lympho nhé (CLL/SLL), bénh bach céu tién lympho té bao B (B-PLL), u
lympho viing ria cta lach (SMZL), bénh bach ciu t& bao long (HCL), macroglobulin huyét
Waldenstrom (WM), ung thu twong bao, u lympho MALT, u lympho dang nang, u lympho té
bao vé (MCL), u lympho t& bao B (u lympho t€ bao B 16n lan téa (DLBCL), va u lympho
Burkitt). Ung thu trong bao va u lympho té bao B 1 t6t hon.

Céc vi du uu tién vé ung thu trong bao bao gdm da u tily xwong.

Cacviduveutébao T trudng thanh va u té bao NK bao gém bénh bach cu tién
lympho bao € bao T (T-PLL), bénh bach ciu/u lympho t& bao tién trién nhanh, bénh bach
ciu/u lympho té bao T truéng thanh, va u lympho té bao T ngoai vi trir khi duge huéng dan
khac (PTCL-NOS).

Céc vi du v& u lympho Hodgkin bao gbm u lympho Hogdkin wu thé lympho bao dang
ndt, u lympho Hodgkin ¢b dién, u lympho Hodgkin cd dién loai xo ndt, va u lympho Hodgkin
¢ dién loai hdn hop té bao.

Su phan loai FAB cho dén nay dugc biét 1a dé str dung trong viéc chdn doan va phan
loai céc khéi u huyét. Trong nhitng nam gan ddy, sy phan loai WHO ciing dugc sir dung. Hop
chét theo sang ché hosic mudi ctia né 14 hitu ich ding cho céc khéi u huyét dugc phan loai béi
ca phén loai FAB va phén loai WHO.

Néu hop chét hosic mudi ctia n6 theo séng ché dugc str dung 1am duoc pham thi chét
mang dugc c6 thé duoc thém vao néu cin, nhdr d6 tao thanh dang liéu huong thich hop theo céc
muc dich phong ngira va diéu tri. Cc vi du vé dang liéu luong bao gdm dugc phim ding qua
duong miéng, thudc tiém, thudc dan, thudc ma, thube dép, thu6c nhé mét, va tuong tu. Trong
sb nay, thubc tiém (tiém qua tinh mach v.v.) la t6t hon. Cac dang lidu lugng nhu vay co thé
dugc tao ra bang cac phuong phép da biét d6i v6i ngudi c6 hiéu biét thong thuong trong finh
VUC nay.

Dbi voi chét mang duoc, cac vt liéu mang hitu co hodc vo co thong thudng duoc st
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dung lam vat liu diéu ché c6 thé duoc trdn 1am ta duoc, chét lién két, chat gay 1é, chét boi tron,
hodic chét pht trong cac ché pham rén; hodic 1am dung moi, chét hoa tan, chét tao hdn dich, chét
d4ng truong, chét diéu chinh do pH/chat dém, hodc chét 1am diu trong c4c ché phdm 1éng. Hon
nita, cic phu gia dugc phém, nhu chét khir tring, chit chéng oxy hda, chit tao mau, chét tao
ngot, va chét 1am 6n dinh, ciing ¢6 thé duogc st dung néu can.

Néu ché phdm long dé ding qua duong miéng dugc diéu ché thi chét phu tao huong
vi, chét dém, chét 1am én dinh, chét tao huong, va trong tu, c6 thé dugc thém vao hop chét
theo sang ché; va hdn hop tao thanh c6 thé dugc bao ché thanh ché phdm léng ding qua duong
miéng, xird, cdn ngot, v.v. theo phuong phap thong thudng.

Néu thudc dan duoc bao ché, cac chit mang dugc dung da biét trong linh vyc nhu
polyetylen glycol, m& 16ng ciru, bo cacao, va triglyxerit axit béo; va néu can, cac chit hoat
dong bé mat nhu Tween 80®, 6 thé duge thém vao hop chét theo sang ché, v hdn hop tao
thanh c6 thé duge pha ché thanh thube dan theo phuong phap thong thuong.

Néu thuéc m& duge bao ché, chit nén thuong dugc sir dung, chét 1am 6n dinh, chét
1am w6t, chét bao quén, va tuong tu, co thé dugc trdn vao hop chét theo sang ché, néu can; va
hén hop thu duge ¢6 thé dugc trdn va bao ché thanh thudc md theo phuong phép thong thuong.

Céc vi du v& chét nén bao gdm parafin 1éng, m& khoang tring, sap ong tring, rugu
octyl dodexyl, parafin, va twong tu.

Cacvidu v t4 dugc bao gém lactoza, sucroza, D-manitol, tinh bdt, xenluloza tinh thé,
canxi silicat, va tuong tur.

Céc vi du vé& chét lién két bao gdm hydroxypropyl xenluloza, metyl xenluloza,
polyvinylpyrolidon, bot dudng phen, hypromeloza, va twong tu.

Cac vi du vé& chit giy rd bao gbm tinh bot natri glycolat, carmeloza canxi,
croscarmeloza natri, crospovidon, hydroxy propyl xenluloza dugc thé thép, tinh bot duge dong
keo so bo mét phén, va tuong tu.

Céc vi du vé& chét boi tron bao gém bot talc, magie stearat, este cuia axit sucroza béo,
axit stearic, natri stearyl fumarat, va twong tur.

Céc vi du vé chét pht bao gdm etyl xenluloza, copolyme ctia aminoalkyl metacrylat
RS, hypromeloza, sucroza, va tuong tu.

Céc vi du vé dung méi bao gdm nuée, propylen glycol, nude mudi sinh 1y, va tuong
.

Céc vi du v& chit 1am én dinh bao gdm polyetylen glycol, etanol, o-xyclodextrin,
macrogol 400, polysorbat 80, va turong tur.

Céc vi du v& chét tao hdn dich bao gdm carrageenan, xenluloza tinh thé/carmeloza
natri, diu thiu diu hydro héa polyoxyetylen, va tuong tu.

Céc vi du v& chét ding trirong bao gdm natri clorua, glyxerin, kali clorua, va trong tur.

Céc vi du vé chét didu chinh do pH /i chit dém bao gé)m natri xitrat, axit clohydric, axit
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lactic, axit phosphoric, natri dihydro phosphat, va twong tu.

Céc vi du v& cht 1am diu bao gdm procain hydroclorua, lidocain, va tuong tyr.

Céc vi du v& chit khir tring bao gdm etyl parahydroxybenzoat, cresol, benzalkoni
clorua, va tuong tu.

Céac vi duvé chat chéng oxy hda bao gém natri sulfit, axit ascorbic, vitamin E ti nhién,
va tuong tu.

Cacvidu v& chét tao mau bao gém titan oxit, sét sesquioxit, mau xanh thuc phém s61
(Food Blue No. 1), ddng clorophyl, va twong ty.

Céac vi du vé chit tao ngot bao gém aspartam, sacarin, sucraloza, -mentol, hwong vi
bac ha, va tuong tu.

Céc vi du v& chit 1am 8n dinh bao gdm natri pyrosulfit, edetat natri, axit erythorbic,
magie oxit, dibutylhydroxytoluen, va turong tu.

Ciac vi du vé& chit biao quan bao gdm metyl parahydroxybenzoat, etyl
parahydroxybenzoat, propyl parahydroxybenzoat, va trong tu.

Néu thube dép duoc bao ché thi thudc md, kem, gel, hd bot néu trén hodc turong tr ¢6
thé duge ding trén nén thong thudng theo phuong phép thong thudng.

V&i nén, vai dét hodic vai khong dét gﬁ“)m soi bong, sgi x0&n chim, hoic sgi hod hoc;

va mang hodc tAm bot 1am bang vinyl clorua, polyetylen, polyuretan, v.v., 1 t6t hon.

Luong hop chét theo séng ché dugc két hop trong mdi dang don vi liéu huong nhu
vay phu thudc vao tinh trang ngudi bénh ma hop chét duge sir dung cho, dang liéu ugng, v.v..
Nhin chung, trong trudng hop thudc ding qua dudng miéng, thudc tiém, va thube dan, hrong
hop chat theo sang ché tt hon 1a 10 mg/m? dén 1000 mg/m? mdi dang don vi lidu Iuong.

Liéu ding thubc hang ngay trong dang liéu Iwvong nhur vy phu thudc vao tinh trang,
trong lugng co thé, tudi, gi6i tinh, v.v. clia ngudi bénh, va khong thé dugc khai quat hod. Vi du,
lifu ding hang ngay ctia hop chét theo sang ché dimg cho ngudi 16n (trong lugng co thé: 50kg)
thuong 13 tir 13,9 dén 1500mg, va tbt hon Ia tir 50 dén 1000mg; va tot hon 1a duge st dung
trong mot liéu, hoic hai dén ba lidu ding duoc chia mdi ngay.

Vi du thye hién sing ché

Sau ddy mo ta sang ché mot cach chi tiét hon vién dan dén cac vi du. Tuy nhién, pham
vi ctia sang ché khong bi gi6i han & cac vi du ndy.

Céc chét phan tmg c6 ban sn duoc st dung trong cac vi du, trir khi duoc dinh nghia
khéc.

Déi vé6i sic ky cot silicagel, Purif-Pack (nhan hiéu da duoc ding ky) SI do Moritex
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Corp. san xuét, cdt dugc dit trude Silica KP-Sil (nhan hiéu da duoc ding ky) do Biotage san
xuét, hodic cot duge dat trude HP-Sil (nhin hiéu da duoc ding ky) do Biotage san xuét duge st
dung.

Déi v6i séc ky oot silicagel kiém, Purif-Pack (nhin hi€u da dugc dang ky) NH do
Moritex Corp san xut hodc cdt duoc dat trudc KP-NH (nhdn hiéu dd duge ding ky) do
Biotage san xuét dugc sir dung.

Déi véi séc ky 16p méng so b, Kieselgel TM 60F 254, Art. 5744 do Merck san Xuét
hodc NH, Silicagel 60F254 Plate do Wako san xuét dugc sir dung.

Phd NMR duoc do bang cach sir dung AL400 (400 MHz; do JEOL san Xuét), quang
phd ké model Mercury 400 (400 MHz; do Agilent Technologies, Inc. sin xuét), hoic quang
phd ké model Inova 400 (400 MHz; do Agilent Technologies, Inc. san xuét) dugc trang bi du
ddo OMNMR (do Protasis san xuat). Viéc do ludng dugc thuc hién st dung tetrametylsilan lam
chat chun noi néu tetrametylsilan dugc chira trong dung mdi duge doteri hda; mat khac, dung
moi NMR duoc st dung lam chét chudn noi. TAt ca cac tri s6 8 dugc thé hién bang ppm.

Phén tmg vi ba dugc thyc hién str dung Discover 16p S do CEM Corporation san Xuit,
hodc Initiator do Biotage san xuét.

Phd LCMS duoc do sir dung Acquity SQD (mach bbn cuc) do Waters Corporation
san xudt dudi cac diéu kién sau day.

Cot: YMC-Triart C18, 2,0 x S0mm, 1,9um (do YMC sén Xuét)
Do MS: ESI duong

Do UV: 254 va 210nm

Luu luong cdt: 0,5SmL/phut

Pha d0ng: Nudc/axetonitril (0,1% axit formic)

Thé tich phun: 1pL

Gradien (Bang 1)

Thoi gian (phut) Nudc (%)
Axetonitril (%)

0 95 5

0,1 95
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2,1 5 95
3,0 Ngung

Su tinh ché HPLC pha nghich so bd dugc thuc hién sir dung hé tich so b c6 ban &
Waters Corporation.

Cot: Connected YMC-Actus Triart C18, 20 x 50mm, 5pm (do YMC séan xuit) va YMC-Actus
Triart C18, 20 x 10mm, 5pm (do YMC san xut)
Do UV: 254nm
Do MS: ESI duong
Luu lugng cdt: 25mlL/phit
Pha dong: Nudgc/axetonitril (0,1% axit formic)
Thé tich phun: 0,1 dén 0,5mL
Chit viét tit
s: Vach don
d: Vach doi
t: Vach ba
q: Vach bn
m: Vach bdi
brs: Vach don rong
brm: Vach boi rong
dd: Hai vach d6i
dt: Hai vach ba
dq: Hai vach bbn
ddd: Hai vach doi kép
DMSO-ds: Dimetyl sulfoxit doteri hoa
CDCls: clorofom doteri hoa
CD30D: metanol doteri hda
PdCL (dppf) CH:Cl: phie 1,1°-bis(diphenylphosphino)feroxen-paladi(Il) diclorua-diclometan
n-butyllithi: butyl lithi théng thuong
Vidul
4-Amino-5-[2-(2,6-diflophenyl)etynyl]-7-[(2R,3R,4S,5R)-3,4-dihy droxy-5-
[(sulfamoylamino)metyl]tetrahydrofuran-2-yIJpyrolo[2,3-d]pyrimidin
Budc 1: Téng hop [(3aR 4R ,6R,6aR)-4-(4-amino-5-iodo-pyrolo[2,3-d]pyrimidin-7-y1)-2,2-
dimetyl-3a,4,6,6a-tetrahydrofuro[3,4-d][1,3]dioxol-6-ylJmetanol
(2R,3R 48,5R)-2-(4-Amino-5-iodo-pyrolo[2,3-d]pyrimidin-7-y1)-5-
(hydroxymetyl)tetrahydrofuran-3,4-diol (15g, 34,8mmol) dugc tao hdn dich & nhiét do trong
phong trong axeton (120mL) va 2,2-dimetoxypropan (24,4mL). Sau do, bo triflorua dietyl
eterat (27,8mL, 6,3 eq) dugc thém nho giot vao do trong bé da clng voi khuéy dé gitt nhiét do
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bén trong & 10°C hodc thip hon. Hon hop thu duge dugce khudy trong 75 phit trong bé da, va
dung dich nudc natri hydroxit SM (60mL) sau d6 dugc thém nho giot tir tir vao do dé gitt nhiét
d6 bén trong & 15°C hodc thip hon. Sau khi axeton dugc chung cAt dudi &p suét giam,
clorofom va nudc dugc thém vao do, sau do duge khudy trong khoang 5 phut. Dung dich phan
tmg dugc loc qua dém xelit d& loai bd chét khong tan dugc tao ra. Sau d6, 16p nudce duoc tach
v chiét hai 14n v6i clorofom. Tét ca céc 16p hitu co dugce két hop, duge rira voi nude va nude
mudi bio hod, va duoc 1am kho qua natri sulfat, sau d6 1a chung cit dung moi. Phén cin dau
mau nau duoc tao hdn dich trong hexan (50mL), va dugc khudy trong 2 gio. Cht rin tao thanh
sau d6 dugc gom bang cach loc, sau d6 13 1am kho, nho d6 thu duoc hop chét néu & d& muc
(10,7g, 71%) & dang chét ran mau ndu nhat.
'H-NMR (CDCl) &: 8,23 (1H, 5), 7,12 (1H, 5), 6,40 (1H, d, J=11,5Hz), 5,76-5,74 (2H, brs),
5,69 (1H, d, J=5,1 Hz), 5,24-5,22 (1H, m), 5,10-5,08 (1H, m), 4,49 (1H, s), 3,97-3,94 (1H, m),
3,78 (1H, t, T = 11,5 Hz), 1,63 (3H, 5), 1,36 3H, 5). LCMS (ESI) m/z 433 [M+H]"
Bude 2: Téng hop 7-((3 aR,4R,6R,6aR)-6-(aminometyl)-2,2-dimety1tetrahydroﬁlro[3 A-
d][1,3]dioxol-4-y1)-5-iodo-7H-pyrolo[2,3-d]pyrimidin—4-amin

[3 aR,4R,6R,6aR)-4-(4-Amjn0-5-iodo-pyr010[2,3-d]pyrimidin—7-y1)-2,2—dimety1—
3a,4,6,6a-tetrahydrofuro[3,4-d][ 1 ,3]dioxol-6-yl]metanol (3,2g, 7 Ammol) va phtalimit (2,18,
14,8mmol) dugc hoa tan trong tetrahydrofuran (3 OmL), va triphenylphosphin (2,9¢,
11,1mmol) duoc thém vao d6 ciing v6i khudy dudi didu kién 1am mat bang d4. Sau khi
triphenylphosphin dugc hoa tan, diisopropyl azodicarboxylat (2,2mL, 11 ,Immol) duoc thém
nho giot vao do cling véi khudy dudi didu kién lam mat bang d4. Sau khi dung dich phan g
dmmkNmyUmgl5gwdmndmuhmﬂmnmmbmgd&dmgdmhﬁmnmgdmmcmmgun
dudi ap suét giam, va etanol (30mL), nu6c (9mL), va hydrazin monohydrat (1,2mL,
24, 7mmol) dugc thém vao phén cin & nhiét do trong phong. Sau khi dugc khudy trong diéu
kién hdi Iwu qua dém, dung dich phén tmg dugc chung cht dudi p sudt giam. Phén cn dugc
phén chia gitra etyl axetat va dung dich natri bicarbonat béo hoa. Sau dé, 16p nude dugce tach va
chiét voi etyl axetat. Tt ca cac 16p hitu co duge két hop va duge 1am kho qua natri sulfat, sau
d6 1a chung cét dung moi. Phén cin sau d6 dugc tinh ché bing sic ky ct silicagel kiém (dung
mdi trién khai: metanol/clorofom), nhdr d6 thu duoc hop chét néu & d& muc (3,23g, dinh lugng)
6dangcmirénnﬁmw@ng
'H-NMR (CDCl) &: 8,28 (1H, s), 7,19 (1H, s), 6,13 (1H, d, J=3,2Hz), 5,65-5,63 (2H, brs),
523 (1H, dd, 7=6,7,3,2Hz), 4,93 (1H,dd, J = 6,7, 4,0 Hz), 4,18-4,14 (1H, m), 3,04 (1H, dd, J
= 134,43 Hz),2,93 (1H,dd, =134, 5,9 Hz), 1,61 BH, s), 1,37 (3H, s). LCMS (ESI) m/z
432 [M+H]*
Budc 3: Tong hop tert-butyl N-(((3 aR 4R 6R 6aR)-6-(4-amino-5-iodo-7H-pyrolo[2,3-
d]pyrimidin—7-yl)-2,2—dimetyltetrahydroﬁlro[3 A4-d][1,3]dioxol-4-yl)metyl)sulfamoy] carbamat

7-((3 aR,4R,6R,6aR)-6-(Aminomety1)-2,2-dimety1tetrahydr0ﬁ1ro[3 ,4-d][1,3]dioxol-4-
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y1)-5-iodo-7H-pyrolo[2,3-d]pyrimidin-4-amin (3,23g) dugc hoa tan trong clorofom (40mL), va
1-aza-4-azoniabixyclo[2.2.2]octan-4-ylsulfonyl(tert-butoxycarbonyl)azanido: 1,4-
diazabixyclo[2.2.2]octan monohydroclorua (Tham khéo: Organic Letters, 2012, 10, 2626-
2629) (6,2, 14,1mmol) dugc thém vao d6 & nhiét d6 trong phong. Sau khi dung dich phén
tmg dugc khudy trong 2 gio & nhiét d6 trong phong, phén két tiia duoc loc bo va rira voi
clorofom. Sau khi dich loc dugc cd, ph?ln cin dugc tinh ché bé‘tng sic ky cdt silicagel (dung moi
trién khai: clorofom/metanol), nh¢ d6 thu duoc hop chat néu & d& muc (4,0g, 88%) & dang chét
rén mau tring duc.
'H-NMR (CDCl) 8: 9,27-9,25 (1H, brs), 8,50 (1H, s), 7,08 (1H, s), 6,04-6,02 (2H, brs), 5,65
(1H, d,J=4,7 Hz), 5,28 (1H, dd, = 6,3,4,7 Hz), 5,07 (1H, dd, ] = 6,3, 2,2 Hz), 4,50 (1H,d,J
=22 Hz), 3,63-3,49 (2H, m), 1,61 (3H, 5), 1,44 (9H, 5), 1,35 (3H, 5). LCMS (ESD) m/z 611
[MHH]
Budc 4: Tdng hop hop chét vi du 1

tert-Butyl N-(((3aR 4R 6R,6aR )-6-(4-amino-5-iodo-7H-pyrolo[2,3-d]pyrimidin-7-yl)-
2,2-dimetyltetrahydrofuro[3,4-d][1,3]dioxol-4-y)metyl)sulfamoy] carbamat (20mg,
0,033mmol), 2-etynyl-1,3-diflobenzen (9,0mg, 0,066mmol), bis(triphenylphosphin)paladi (II)
diclorua (3mg, 0,0043mmol), ddng iodua (1mg, 0,0053mmol), va diisopropyletylamin
(0,011mL, 0,066mmol) dugc tao hén dich trong tetrahydrofuran (0,20mL). Sau khi dung dich
phan tmg dugc khudy & 70°C trong 2 gid, dung dich hdn hop (0,60mL) chita axit
trifloroaxetic/nude = 4/1 duge thém vao d6 & nhiét d6 trong phong, sau do 1a khqu & nhiét do
uongphbngqmadéHLSaukhidungrnéidugcchungcé@phﬁncénduocﬁnhchébéngphép
sic ky cot silicagel kiém (dung méi trién khai: metanol/clorofom), nhd d6 thu dugc hop chét
néu & d& muc (14mg, 91%) & dang bdt mau vang.
'H-NMR (CD30D) &: 8,25 (1H, s), 7,68 (1H, ), 7,45-7,37 (1H, m), 7,10-7,04 (2H, m), 5,86
(1H, d,J =73 Hz), 4,86-4,81 (1H, m), 4,31-4,29 (1H, m), 4,27-4,25 (1H, m), 3,40-3,35 (2H,
m). LCMS (ESI) m/z 481 [M+H]"
Budc 5: Tong hop 4-amino-5-[2-(2,6-diflophenyl)etynyl]-7-[(2R,3R,4S,5R)-3 ,4-dihydroxy-5-
[(sulfamoylamino)mety]]tetrahydrofuran-2-yI]pyrolo[2,3-d] pyrimidin hydroclorua

tert-Butyl N-(((3 aR 4R 6R,6aR )-6-(4-amino-5-((2,6-diflophenyl)etynyl)-7H-
pyrolo[2,3-d]pyrimidin-7-y1-2,2-dimetyltetrahydrofuro[3,4-d] [1,3]dioxol-4-yl)metyl)sulfamoyl
carbamat (8,05g, 12,9mmol) dugc hoa tan trong axetonitril (120mL), va axit clohydric ddm dic
(10,8mL, 129mmol) duge thém vao d6 & nhiét do trong phong. Sau khi hdn hop duoc khudy &
nhiét do trong phong trong 6 gid, axetonitril (80mL) dugc thém vao do, sau do la khudy & nhiét
d6 trong phong qua dém. Két tiia duoc gom bang cach loc va dugc rira voi axetonitril (80mL),
sau d6 duoc 1am kho, nhér d6 thu duge hop chét hydroclorua néu & dé muc (5,93, 88%) &
dangdhﬁrénrnﬁuhﬁng.
'H-NMR (DMSO-Ds) 8: 8,42 (1H, ), 8,25 (1H, s), 7,55 (1H, tt, J = 8,1, 7,7 Hz), 7,28 (2H, dd,
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J=84,8,1Hz),7,02 (1H, brs), 6,61 (1H, brs), 6,03 (1H, d, ] = 6,6 Hz), 4,48 (1H, dd, ] = 6,6,
5,1 Hz), 4,12-4,10 (1H, m), 4,06-4,03 (1H, m), 3,22 (1H, dd, J=13,9, 5,5 Hz), 3,12 (1H, dd, J
=13,2, 5,5 Hz). LCMS (ESI) m/z 481 [M+H]".
Vidu2
4-[4-Amino-7-[(2R,3R,4S,5R)-3,4-dihydroxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-2-
yl]pyrolo[2,3-d]pyrimidin-5-y1]-2-(o-tolyl)thiazol

tert-Butyl N-(((3aR.4R,6R,6aR )-6-(4-amino-5-iodo-7H-pyrolo|2,3-d]pyrimidin-7-y1)-
2,2-dimetyltetrahydrofuro[3,4-d][ 1,3]dioxol-4-yl)metyl)sulfamoyl carbamat (300mg,
0,49 1mmol), phirc 1,1'-bis(diphenylphosphino)feroxen-paladi (II) diclorua-diclometan
(40,1mg, 0,049mmol), va 4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-2-(o-tolyl)thiazol
(295mg, 0,982mmol) dugc tao hdn dich trong dung dich nudc natri carbonat 2M (1,23mL) va
dimetoxyetan (SmL), sau d6 1a khudy & 70°C trong 17 gio. Dung dich phén tmg dugc phan
chia gifta etyl axetat va nudc, va 16p hitu co dugc rira v6i nude va duge co. Phén cin dugc hoa
tan trong axetonitril (1mL), axit trifloroaxetic (0,5mL), va nuéc (0,1mL), sau d6 la khqu 4]
nhiét d6 trong phong qua dém. Sau khi chét 16ng phan tmg dugc c0, phén cin dugc tinh ché
bang phép séc ky cot silicagel kiém (dung mdi trién khai: metanol/clorofom), nhd d6 thu duge
san phim dich (110mg, 43%) & dang chét réin mau tring vang nhat.
'H-NMR (DMSO-Dg) &: 8,10 (1H, s), 8,08 (1H, s), 8,06 (1H, s), 7,70 (1H, d, J =7,3 Hz), 7,46-
7,35 (3H, m), 6,60 (2H, s), 5,97 (1H, d, ] = 6,6 Hz), 5,40 (1H, d, J = 6,6 Hz), 5,20 (1H, d, J =
4,8 Hz), 4,60 (1H, dt, J = 6,6, 5,5 Hz), 4,14-4,11 (1H, m), 4,08-4,04 (1H, m), 2,53 (3H, s).
LCMS (ESI) m/z 518 [M+H]".
Vidu3
4-Amino-5-[2-(4-benzyloxyphenyl)etynyl]-7-[(2R,3R 4S,5R)-3 ,4-dihydroxy-5-
[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]pyrolo[2,3-d]pyrimidin

Thu duge hop chit néu & dé muc nhu trong budc 4 cia vi du 1, ngoai trir 1a 1-
(benzyloxy)-4-etynylbenzen duoc str dung thay thé cho 2-etynyl-1,3-diflobenzen.
TH-NMR (CDCl) &: 8,29 (1H, s), 7,44-7,27 (8H, m), 6,96 (2H, d, ] = 8,8 Hz), 5,69 (1H, d, ] =
6,8 Hz), 5,10 (2H, s), 4,87-4,84 (1H, m), 4,36-4,33 (2H, m), 3,46-3,40 (4H, m). LCMS (ESI)
m/z 551 [M+H]".
Vidu4
4-Amino-7-[(2R,3R 48,5R)-3 4-dihydroxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]-5-
[2-[5-(2-pyridyl)-2-thienyl]etynyl]pyrolo[2,3-d]pyrimidin

Thu duge hop chit néu & dé muc nhu trong budc 4 ctia vi du 1, ngoai trir 1a 2-(5-
etynylthiophen-2-yl)pyridin dugc sir dung thay thé cho 2-etynyl-1,3-diflobenzen.
TH-NMR (CDsOD) &: 8,49 (1H, d, J = 5,1 Hz), 8,25 (1H, s), 7,84-7,82 (2H, m), 7,64 (1H, s),
7,64 (1H, d, J=4,1Hz), 7,35 (1H, d, J=4,1 Hz), 7,30-7,27 (1H, m), 5,87 (1H, d, ] = 6,8 Hz),
4,87-4,84 (1H, m), 4,32-4,30 (1H, m), 4,28-4,25 (1H, m), 3,39-3,30 (2H, m). LCMS (ESI) m/z
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528 [M+H]".
Vidus
4-[4-Amino-7-[(2R,3R.4S,5R)-3,4-dihydroxy-5-[(sulfamoylamino)metyl]jtetrahy drofuran-2-
yl]pyrolo[2,3-d]pyrimidin-5-y1]-2-(2-metoxyphenyl)thiazol

Thu dugc hop chét néu & && muc nhu trong vi du 2, ngoai trir 13 2-(2-metoxyphenyl)-
4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)thiazol dugc st dung thay thé cho 4-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-y1)-2-(o-tolyl)thiazol.
'H-NMR (CDsOD) &: 8,20 (1H, s), 8,17 (1H, dd, J=7,7, 1,8 Hz), 7,88 (1H, s), 7,84 (1H, s),
749 (1H, dt,J=1,1, 8,8 Hz), 7,24 (1H, d, J = 8,8 Hz), 7,15 (1H, t, ] =7,7Hz), 5,98 (1H,d, J =
6,6 Hz), 4,84-4,80 (1H, m), 4,36 (1H, dd, J =5,5, 2,9 Hz), 4,29-4,26 (1H, m), 4,08 (3H, s),
3,47-3,37 (2H, m). LCMS (ESI) m/z 534 [M+H]".
Vidu6
4-Amino-7-[(2R,3R 48,5R)-3 4-dihydroxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]-5-
[2-(1-naphtyl)etynyl]pyrolo[2,3-d]pyrimidin

Thu dugc hop chit néu & d& muc nhu trong budc 4 ctia vi du 1, ngoai trir 13 1-
etynylnaphtalen dugc str dung thay thé cho 2-etynyl-1,3-diflobenzen.
'H-NMR (CDs0D) &: 8,36 (1H, d, J = 8,0 Hz), 8,26 (1H, s), 7,93-7,90 (2H, m), 7,77 (1H, d, J =
7,6 Hz), 7,73 (1H, s), 7,64-7,47 (3H, m), 5,90 (1H, d, J = 6,8 Hz), 4,87-4,84 (1H, m), 4,34-4,32
(1H, m), 4,30-4,25 (1H, m), 3,39-3,30 (2H, m). LCMS (ESI) m/z 495 [M+H]".
Vidu7
4-Amino-7-[(2R,3R 48,5R)-3,4-dihydroxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]-5-
(3-phenylprop-1-ynyl)pyrolo[2,3-d]pyrimidin

Thu duge hop chit néu & d& muc nhu trong bude 4 ciia vi du 1, ngoai trir 1a prop-2-
yn-1-yl benzen dugc st dung thay thé cho 2-etynyl-1,3-diflobenzen.
'H-NMR (CDsOD) &: 8,18 (1H, s), 7,43 (1H, s), 7,40 (2H, d, J = 7,6 Hz), 7,33 (2H, dd, ] = 7,6,
73 Hz), 7,24 (1H, t, ] =7,3 Hz), 5,80 (1H, d, J = 6,8 Hz), 4,87-4,80 (1H, m), 4,30-4,25 (1H, m),
4,24-4,20 (1H, m), 3,88 (2H, s), 3,39-3,30 (2H, m). LCMS (ESI) mv/z 459 [M+H]".
Vidu 8
4-[2-[4-Amino-7-[(2R,3R,4S,5R)-3,4-dihydroxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-
2-yl]pyrolo[2,3-d]pyrimidin-5-yl]etynyl]quinolin

Thu dugc hop chit néu & & muc nhu trong budc 4 cia vi du 1, ngoai trir 1a 4-
etynylquinolin dugc sir dung thay thé cho 2-etynyl-1,3-diflobenzen.
TH-NMR (CDsOD) &: 8,83 (1H, d, J =4,4 Hz), 8,40 (1H, d, ] = 9,5 Hz), 8,28 (1H, s), 8,06 (1H,
d,J=8,0Hz), 7,91 (1H, s), 7,84 (1H, dd, ] = 8,8, 8,0 Hz), 7,76-7,73 (2H, m), 5,93 (1H, d,J =
6,6 Hz), 4,87-4,80 (1H, m), 4,35-4,30 (1H, m), 4,29-4,26 (1H, m), 3,40-3,30 (2H, m). LCMS
(ESI) m/z 496 [M+H]".
Vidu9
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4-Amino-7-[(2R,3R 4S,5R)-3,4-dihydroxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]-5-
[2-[4-(phenoxymetyl)phenyl]etynyl]pyrolo[2,3-d]pyrimidin

Thu dugc hop chét néu & & muc nhu trong bude 4 cia vi du 1, ngoai trir 1a 1-etynyl-
4-(phenoxymetyl)benzen durgc st dung thay thé cho 2-etynyl-1,3-diflobenzen.
IH-NMR (CDs0D) &: 8,25 (1H, s), 7,61 (1H, s), 7,57 (2H, d, ] = 8,3 Hz), 7,49 (2H, d, ] = 8,3
Hz), 7,28 (2H, dd, 1=8,0, 7,8 Hz), 7,00 (2H, d, J = 7,8 Hz), 6,94 (1H, t, ] = 8,0 Hz), 5,86 (1H,
d,J=6,8Hz), 5,12 (2H, s), 4,85-4,75 (1H, m), 4,35-4,30 (1H, m), 4,28-4,25 (1H, m), 3,40-3,30
(2H, m). LCMS (ESI) m/z 551 [M+H]".
Vidu 10
4-Amino-7-[(2R,3R 48S,5R)-3,4-dihy droxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]-5-
[2-(1-phenylxyclopropyl)etynyl]pyrolo[2,3-d]pyrimidin

Thu dugc hop chit néu & @& muc nhu trong budc 4 ctia vi du 1, ngoai trir 1a (1-
etynylxyclopropyl)benzen dugc st dung thay thé cho 2-etynyl-1,3-diflobenzen.
'H-NMR (CDs0D) é: 8,21 (1H, s), 7,46 (1H, s), 7,43-7,40 (2H, m), 7,32 (2H, d, J = 8,0 Hz),
7,23-7,19 (1H, m), 5,82 (1H, d, ] = 6,8 Hz), 4,82-4,79 (1H, m), 4,30-4,28 (1H, m), 4,25-4,21
(1H, m), 3,37-3,34 (2H, m), 1,54-1,50 (2H, m), 1,40-1,37 (2H, m). LCMS (ESI) m/z 485
[M-+H]".
Vidull
1-[2-[4-Amino-7-[(2R,3R,4S,5R)-3,4-dihydroxy-5-[(sulfamoylamino)metyl]tetrahy drofuran-
2-yl]pyrolo[2,3-d]pyrimidin-5-yl]etynyl]isoquinolin

Thu dugc hop chit néu & d& muc nhu trong bude 4 ctia vi du 1, ngoai trir 14 1-
etynylisoquinolin dugc st dung thay thé cho 2-etynyl-1,3-diflobenzen.
'H-NMR (DMSO-D) &: 8,56 (1H, d, J = 8,0 Hz), 8,45 (1H, d, J = 8,0 Hz), 8,23 (1H, s), 8,19
(1H, s), 8,07 (1H, d, T =8,0 Hz), 7,90 (1H, d, J = 8,0 Hz), 7,88-7,78 (2H, m), 7,38-7,34 (1H,
brs), 6,64 (2H, s), 5,99 (1H, d, J = 6,8 Hz), 5,48-5,46 (1H, brs), 5,29-5,25 (1H, brs), 4,63-4,59
(1H, m), 4,15-4,11 (1H, m), 4,10-4,06 (1H, m), 3,25-3,21 (1H, m), 3,18-3,12 (1H, m). LCMS
(ESI) m/z 496 [M+H]".
Vidu 12
4-[4-Amino-7-[(2R,3R.4S,5R)-3 4-dihydroxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-2-
yl]pyrolo[2,3-d]pyrimidin-5-y1]-2-phenyl-oxazol

Thu dugc hop chit néu & d& muc nhu trong vi du 2, ngoai trir 1 2-phenyl-5-(4.,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)oxazol duoc sir dung thay thé cho 4-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-y1)-2-(o-tolyl)thiazol.
'H-NMR (CDs0D) &: 8,28 (1H, s), 8,07-8,00 (2H, m), 7,93 (1H, s), 7,51-7,49 (3H, m), 7,48
(1H, s), 6,05 (1H, d,J = 6,3 Hz), 4,77-4,71 (2H, m), 4,33 (1H, dd, ] = 5,4, 3,2 Hz), 4,26-4,22
(1H, m), 3,45-3,35 (2H, m). LCMS (ESI) m/z 488 [M+H]".
Vidu 13
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5-[2-[4-Amino-7-[(2R,3R,4S,5R)-3,4-dihydroxy-5-[ (sulfamoylamino)metyl]tetrahydrofuran-
2-yl]pyrolo[2,3-d]pyrimidin-5-yl]etynyl] quinolih

Thu duoc hop chét néu & @ muc nhu trong budc 4 ciia vi du 1, ngoai trir 1 5-
etynylquinolin duoc str dung thay thé cho 2-etynyl-1,3-diflobenzen.
'H-NMR (CDsOD) &: 8,91 (1H, dd, J=4.4, 1,7 Hz), 8,84-8,78 (1H, m), 8,26 (1H, s), 8,04 (1H,
d,J=8,5Hz),7,89 (1H,dd, ] =79, 1,1 Hz), 7,81 (1H, s), 7,80-7,76 (1H, m), 7,67 (1H, dd, J =
8,5, 4.4 Hz), 5,92 (1H, d, ] = 6,8 Hz), 4,87-4,82 (1H, m), 4,35-4,33 (1H, m), 4,29-4,26 (1H, m),
3,45-3,36 (2H, m). LCMS (ESI) m/z 496 [M+H]".
Vidu 14
4-Amino-7-[(2R,3R,48S,5R)-3 4-dihydroxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]-5-
[2-[2-(triflorometoxy)phenyl]etynyl]pyrolo[2,3-d]pyrimidin

Thu dugc hop chét néu & d& muc nhu trong bude 4 cia vi du 1, ngoai trir 13 1-etynyl-
2-(triflorometoxy)benzen dugc st dung thay thé cho 2-etynyl-1,3-diflobenzen.
'H-NMR (CDsOD) &: 8,26 (1H, s), 7,68-7,62 (1H, m), 7,65 (1H, s), 7,50-7,46 (1H, m), 7,42-
7,38 (2H, m), 5,86 (1H, d, ] =7,1 Hz), 4,86-4,81 (1H, m), 4,31-4,29 (1H, m), 4,27-4,25 (1H,
m), 3,40-3,35 (2H, m). LCMS (ESI) m/z 529 [M+H]".
Vidu 15
4-Amino-7-[(2R,3R,4S,5R)-3 4-dihydroxy-5-[(sulfamoylamino)metylJtetrahydrofuran-2-yl]-5-
[2-(2-metoxy-1-naphtyl)etynyl]pyrolo[2,3-d]pyrimidin

Thu dugc hop chét néu & d& muc nhu trong bude 4 clia vi dy 1, ngoai trix 1a 1-etynyl-
2-metoxynaphtalen duoc sir dung thay thé cho 2-etynyl-1,3-diflobenzen.
TH-NMR (CDsOD) &: 8,23 (1H, s), 7,89-7,80 (2H, m), 7,66-7,57 (1H, m), 7,64 (1H, s), 7,58-
7,54 (1H, m), 7,42-7,36 (2H, m), 5,90 (1H, d, J = 8,0 Hz), 4,83-4,81 (1H, m), 4,37-4,33 (1H,
m), 4,27-4,25 (1H, m), 4,06 (3H, s), 3,40-3,35 (2H, m). LCMS (ESI) m/z 525 [M+H]".
Vidu 16
4-Amino-7-[(2R,3R 48S,5R)-3,4-dihydroxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]-5-
[2-(2,6-dimetoxypheny]l)etynyl]pyrolo[2,3-d]pyrimidin

Thu duge hop chit néu & d& muc nhur trong bude 4 cia vi dy 1, ngoai trir 1a 2-etynyl-
1,3-dimetoxybenzen duoc str dung thay thé cho 2-etynyl-1,3-diflobenzen.
TH-NMR (CDsOD) &: 8,22 (1H, s), 7,50 (1H, s), 7,28 (1H, t, J = 8,5 Hz), 6,69 (2H, d, J = 8,5
Hz), 5,86 (1H, d, J = 6,8 Hz), 4,83-4,81 (1H, m), 4,32-4,30 (1H, m), 4,27-4,25 (1H, m), 3,91
(6H, s), 3,40-3,35 (2H, m). LCMS (ESI) m/z 505 [M+H]".
Vidu17
8-[2-[4-Amino-7-[(2R,3R,4S,5R)-3,4-dihydroxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-
2-yl]pyrolo[2,3-d]pyrimidin-5-yl]etynyl]quinolin

Thu duogc hop chit néu & d& muc nhur trong budc 4 ctia vi du 1, ngoai trix 1 8-
etynylquinolin dugc sir dung thay thé cho 2-etynyl-1,3-diflobenzen.
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'H-NMR (CD;0D) &: 8,99 (1H, dd, 4,1, 1,7 Hz), 8,33 (1H, dd, 8,5, 1,7 Hz), 8,22 (1H, s), 7,91
(14, s), 7,90-7,82 (2H, m), 7,58-7,52 (2H, m), 5,86 (1H, d, ] = 6,8 Hz), 4,87-4,85 (1H, m),
4,32-4,30 (1H, m), 4,27-4,25 (1H, m), 3,40-3,35 (2H, m). LCMS (ESI) m/z 496 [M+H]".
Vidu 18
4-Amino-5-[2-[2-(diflometoxy)phenyl]etynyl]-7-[(2R,3R,4S,5R)-3,4-dihydroxy-5-
[(sulfamoylamino)metyl]tetrahy drofuran-2-ylJpyrolo[2,3-d]pyrimidin

Thu dugc hop chit néu & @& muc nhu trong budc 4 cta vi du 1, ngoai trir 1 1-
(diflometoxy)-2-etynylbenzen dugc sir dung thay thé cho 2-etynyl-1,3-diflobenzen.
'H-NMR (CD;0D) 6: 8,24 (1H, s), 7,62 (1H, s), 7,58 (1H, d, J=7.8, 1,7 Hz), 7,43-7,39 (1H,
m), 7,28-7,23 (2H, m), 7,01 (1H, t,J="7,2 Hz), 5,86 (1H, d, ] = 6,8 Hz), 4,87-4,85 (1H, m),
4,32-4,30 (1H, m), 4,27-4,25 (1H, m), 3,40-3,35 (2H, m). LCMS (ESI) m/z 511 [M+H]".
Vidu 19
4-Amino-7-[(2R,3R,4S,5R)-3,4-dihydroxy-5-[(sulfamoylamino)metyl]tetrahy drofuran-2-yl]-5-
[2-(1H-pyrazolo[4,3-b]pyridin-5-yl)etynyl]pyrolo[2,3-d]pyrimidin

Thu dugc hop chit néu & d& muc nhu trong budc 4 clia vi du 1, ngoai trir 1a 5-etynyl-
1H-pyrazolo[4,3-b]pyridin dugc sir dung thay thé cho 2-etynyl-1,3-diflobenzen.
TH-NMR (CDs0D) &: 8,25 (1H, s), 8,23 (1H, s), 8,06 (1H, d, ] = 8,8 Hz), 7,75 (1H, s), 7,64
(1H, d, J=8,8 Hz), 5,89 (1H, d, ] = 6,8 Hz), 4,87-4,85 (1H, m), 4,34-4,30 (1H, m), 4,27-4,25
(1H, m), 3,40-3,35 (2H, m). LCMS (ESI) m/z 486 [M+H]".
Vidu20
4-Amino-5-[2-(4-amino-2-flo-phenyl)etynyl]-7-[(2R,3R,4S,5R)-3,4-dihydroxy-5-
[(sulfamoylamino)metyl]tetrahydrofuran-2-y1]pyrolo[2,3-d]pyrimidin

Thu dugc hop chit néu & d& muc nhur trong budc 4 clia vi du 1, ngoai trir 1 4-etynyl-
3-floanilin duoc st dung thay thé cho 2-etynyl-1,3-diflobenzen.
'H-NMR (CD30D) &: 8,22 (1H, s), 7,48 (1H, s), 7,21-7,17 (1H, m), 6,46-6,41 (2H, m), 5,84
(1H, d, J = 6,8 Hz), 4,87-4,85 (1H, m), 4,32-4,28 (1H, m), 4,27-4,24 (1H, m), 3,40-3,35 (2H,
m). LCMS (ESI) m/z 478 [M+H]".
Vidu2l
4-Amino-7-[(2R,3R 48S,5R)-3,4-dihydroxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-2-y1]-5-
(2-indan-1-yletynyl)pyrolo[2,3-d]pyrimidin

Thu duge hop chét néu & d& muc nhur trong bude 4 ctia vi du 1, ngoai trir 1 1-etynyl-
2,3-dihydro-1H-indene duoc str dung thay thé cho 2-etynyl-1,3-diflobenzen.
TH-NMR (CDsOD) &: 8,19 (1H, s), 7,42 (1H, s), 7,42-7,38 (1H, m), 7,26-7,18 (3H, m), 5,81
(14, d, J=7,1 Hz), 4,84-4,79 (1H, m), 4,30-4,18 (3H, m), 3,40-3,35 (2H, m), 3,04-2,91 (2H,
m), 2,62-2,54 (1H, m), 2,19-2,11 (1H, m). LCMS (ESI) m/z 485 [M+H]".
Vidy22
4-Amino-7-[(2R,3R,4S,5R)-3,4-dihydroxy-5-[(sulfamoylamino)metyljtetrahy drofuran-2-y1]-5-
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[2-(2-metylsulfonylphenyl)etynyl]pyrolo[2,3-d]pyrimidin

Thu duoc hop chit néu & @& muc nhu trong budc 4 clia vi du 1, ngoai trir 14 1-etynyl-
2-(metylsulfonyl)benzen dugc sir dung thay thé cho 2-etynyl-1,3-diflobenzen.
'H-NMR (CD;OD) §: 8,24 (1H, s), 8,07 (1H, dd, J=7.7, 1,3 Hz), 7,79 (1H,dd, ] = 7,7, 1,3 Hz),
7,77 (14, s), 7,75-7,70 (1H, m), 7,62-7,57 (1H, m), 5,89 (1H, d, ] = 6,8 Hz), 4,85-4,81 (1H, m),
4,33-4,29 (1H, m), 4,28-4,24 (1H, m), 3,40-3,35 (2H, m), 3,30 (3H, s). LCMS (ESI) m/z 523
[M+H]".
Vidu23
4-[4-[2-[4-Amino-7-[(2R,3R 4S,5R)-3,4-dihydroxy-5-
[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]pyrolo[2,3-d]pyrimidin-5-ylJetynyl]-3,5-diflo-
phenyl]morpholin
Budc 1: Téng hop 4-(4-etynyl-3,5-diflophenyl)morpholin

2-Etynyl-1,3,5-triflobenzen (52mg, 0,33mmol) va xesi cacbonat (163mg, 0,50mmol)
dugc hoa tan trong N,N-dimetylformamit (0,50mL). Morpholin (0,044mL, 0,50mmol) duoc
thém vao d6 & nhiét do trong phong, sau d6 1a khudy & 80°C qua dém. Sau khi hdn hop tao
thanh dugc 1am ngudi bang khéng khi dén nhiét do trong phong, etyl axetat (2,0mL) va dung
dich nuéc amoni clorua bio hoa (1,0mL) dugc thém lién tuc vao do6, va hdn hop nay dugc
phén chia gitta 16p nude va 16p hitu co. Lép hitu co sau d6 dugce rira lién tuc véi nude va nude
mudi bio hoa, va dugc 1am khd qua natri sulfat khan, sau d6 1a chung cit dung méi. Phan cin
duoc tinh ché bang séc ky cot silicagel (dung mdi trién khai: etyl axetat/hexan), nho d6 thu
dugc 4-(4-etynyl-3,5-diflophenyl)morpholin (40mg, 54%) & dang chét rdn mau tring.
IH-NMR (CDCl) &: 6,37 (2H, d,J = 10,7 Hz), 3,83 (4H, dd, ] = 5,7, 4,2 Hz), 3,40 (1H, s), 3,19
(4H, dd, ] =5,7, 4,2 Hz). LCMS (ESI) m/z 224 [M+H]"
Budc 2: Téng hop hop chét vi du 23

Thu duogc hop chét néu & d& muc nhu trong budc 4 cia vi du 1, ngoai trir 13 4-(4-
etynyl-3,5-diflophenyl)morpholin dugc sir dung thay thé cho 2-etynyl-1,3-diflobenzen.
TH-NMR (CDs0D) é: 8,23 (1H, s), 7,56 (1H, s), 6,63 (2H, d, J = 11,5 Hz), 5,85 (1H, d, J = 7,1
Hz), 4,85-4,79 (1H, m), 4,30 (1H, dd, J= 5,6, 2,4 Hz), 4,27-4,23 (1H, m), 3,80 (4H, t, =49
Hz), 3,42-3,32 (2H, m), 3,27-3,22 (4H, m). LCMS (ESI) m/z 566 [M+H]".
Vidu24
4-Amino-5-[2-(4-amino-2,6-diflo-phenyl)etynyl]-7-[(2R,3R.4S,5R)-3,4-dihydroxy-5-
[(sulfamoylamino)metylJtetrahydrofuran-2-ylJpyrolo[2,3-d]pyrimidin

Thu duge hop chét néu & d& muc nhu trong bude 4 ctia vi du 1, ngoai trix 1a 4-etynyl-
3,5-difloanilin dugc str dung thay thé cho 2-etynyl-1,3-diflobenzen.
IH-NMR (CD;OD) &: 8,23 (1H, s), 7,52 (1H, s), 6,26 (2H, d, ] = 10,2 Hz), 5,85 (1H, d, J = 6,8
Hz), 4,85-4,81 (1H, m), 4,33-4,29 (1H, m), 4,26-4,23 (1H, m), 3,40-3,34 (2H, m). LCMS (ESI)
m/z 496 [M+H]". '
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Vidu 25
4-Amino-5-[2-[2,6-diflo-4-(metylamino)phenyl]etynyl]-7-[(2R,3R,4S,5R)-3,4-dihydroxy-5-
[(sulfamoylamino)metyl]Jtetrahydrofuran-2-yl]pyrolo[2,3-d]pyrimidin
Budc 1: Tng hop 4-etynyl-3,5-diflo-N-metylanilin

Thu duoc hop chit néu & d& muc nhur trong budc 1 ctia vi du 23, ngoai trir 1a
metylamin duoc sir dung thay thé cho morpholin.
'H-NMR (CDCh) &: 6,11 (2H, d, J = 10,6 Hz), 4,22-4,14 (1H, brm), 3,39 (1H, s), 2,84 (3H, s).
LRMS (ESI) m/z 168 [M+H]"
Budc 2: Téng hop hop chit vi du 25

Thu dugc hop chit néu & && muc nhu trong budc 4 cia vi du 1, ngoa trix 1 4-etynyl-
3,5-diflo-N-metylanilin dugc st dung thay thé cho 2-etynyl-1,3-diflobenzen.
'H-NMR (CDsOD) &: 8,24 (1H, s), 8,18 (1H, brs), 8,03 (1H, dd, ] =7,7, 1,1 Hz), 7,53 (1H, s),
748 (1H,t,J=7,7Hz), 6,22 (2H, d, = 11,0 Hz), 5,86 (1H, d, ] = 7,0 Hz), 4,86-4,81 (1H, m),
432 (1H, dd, J =5,5, 2,2 Hz), 4,27-4,25 (1H, m), 3,43-3,34 (2H, m), 2,79 (3H, s). LCMS (ESI)
m/z 510 [M+H]".
Vidu26
4-Amino-7-[(2R,3R,48S,5R)-3 4-dihydroxy-5-[(sulfamoylamino)metyI]tetrahy drofuran-2-yl]-5-
[2-[4-(etylamino)-2,6-diflo-phenyl]etynyl]pyrolo[2,3-d]pyrimidin
Budc 1: Tong hop N-etyl-4-etynyl-3,5-difloanilin

Thu dugc hgp chit néu & & muc nhu trong bude 1 cia vi du 23, ngoai trix 1 etylamin
dugc st dung thay thé cho morpholin.
IH-NMR (CDCh) é: 6,10 (2H, d, J = 10,3 Hz), 4,07-4,00 (1H, brm), 3,38 (1H, s), 3,18-3,11
(2H, m), 1,27 (5H, t, T = 7,3 Hz). LRMS (ESI) vz 182 [M+H]"
Budc 2: Téng hop hop chéit vi du 26

Thu duge hop chit néu & dé muc nhu trong bude 4 ctia vi du 1, ngoai trir 1a N-etyl-4-
etynyl-3,5-difloanilin dugc st dung thay thé cho 2-etynyl-1,3-diflobenzen.
'H-NMR (CDsOD) &: 8,24 (1H, s), 8,07-8,00 (1H, m), 7,59-7,45 (1H, m), 7,57 (1H, ), 6,23
(2H, d,J=11,0 Hz), 5,89 (1H, d, ] =7,0 Hz), 4,80 (1H, dd, ] = 7,0, 5,5 Hz), 4,32 (1H, dd, =
5,5,2,6 Hz), 4,26 (1H, ddd, ] = 4,0, 3,7, 2,6 Hz), 3,41 (1H, dd, ] = 13,2, 3,7 Hz), 3,36 (1H, dd,J
=13,2,4,0Hz),3,13 (2H, q, ] =7,3 Hz), 1,25 (3H, t, J = 7,3 Hz). LCMS (ESI) m/z 524
[M+H]
Vidu27
4-Amino-7-[(2R,3R,4S,5R)-3,4-dihydroxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]-5-
[2-[3-(isopropylamino)phenyl]etynyl]pyrolo[2,3-d]pyrimidin

Thu duge hop chit néu & dé muc nhu trong budc 4 ctia vi du 1, ngoai trix 12 3-etynyl-
N-isopropylanilin duoc st dung thay thé cho 2-etynyl-1,3-diflobenzen.
'H-NMR (CDsOD) &: 8,24 (1H, s), 7,55 (1H, s), 7,11 (1H, t, ] = 8,3 Hz), 6,79-6,76 (2H, m),
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6,67-6,65 (1H, m), 5,86 (1H, d, J = 6,8 Hz), 4,84-4,79 (1H, m), 4,31 (1H, dd, ] = 5,6, 2,4 Hz),
4,25 (1H, q, J=3,2 Hz), 3,67-3,54 (1H, m), 3,39-3,35 (2H, m), 1,20 (6H, d, ] = 6,3 Hz). LCMS
(ESI) m/z 502 [M+H]".
Vidu 28
4-Amino-5-[2-(5-amino-2-flo-phenyl)etynyl]-7-[(2R,3R,4S,5R)-3,4-dihy droxy-5-
[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]pyrolo[2,3-d]pyrimidin

Thu duoc hop chét néu ¢ d& muc nhu trong budc 4 cia vi du 1, ngoai trir 1a 3-etynyl-
4-floanilin dugc st dung thay thé cho 2-etynyl-1,3-diflobenzen.
'H-NMR (DMSO-Dg) 8: 8,18 (1H, s), 7,90 (1H, s), 7,38-7,33 (1H, m), 6,99 (1H, t,] =9,3 Hz),
6,70 (1H, dd, 1=6,1, 2,9 Hz), 6,62-6,56 (3H, m), 5,92 (1H, d, J=7,1 Hz), 5,40 (1H, d, ]=6,3
Hz), 5,23 (1H, d, ) =4,4 Hz), 5,16 (2H, 5), 4,57 (1H, dd, ] = 12,1, 6,7 Hz), 4,12-4,08 (1H, m),
4,07-4,03 (1H, m), 3,24-3,08 (2H, m). LCMS (ESI) m/z 478 [M-+H]".
Vidu29
4-Amino-5-[2-[2,6-diflo-4-[(3R)-3-floropyrolidin-1-yl]phenyl]etynyl]-7-[(2R,3R.4S,5R)-3,4-
dihydroxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]pyrolo[2,3-d]pyrimidin
Budc 1: Téng hop (3R)-1-(4-etynyl-3,5-diflophenyl)-3-floropyrolidin

Thu duge hop chit néu & & muc nhur trong bude 1 clia vi du 23, ngoai trir 1 (R)-3-
flopyrolidin dugc str dung thay thé cho morpholin.
IH-NMR (CDCl) : 6,07 (2H, d, J=10,3 Hz), 5,38 (1H, d, ] = 52,8 Hz), 3,59-3,38 (SH, m),
2,47-2,36 (1H, m), 2,27-2,06 (1H, m). LCMS (ESI) m/z 226 [M+H]"
Budc 2: Tong hop hop chét vi du 29

Thu dugc hop chét néu & dé muc nhu trong budc 4 ctia vi du 1, ngoai trir 1a (3R)-1-(4-
etynyl-3,5-diflophenyl)-3-floropyrolidin duoc sir dung thay thé cho 2-etynyl-1,3-diflobenzen.
TH-NMR (DMSO-D) &: 8,16 (1H, s), 7,84 (1H, s), 7,35-7,30 (1H, m), 6,58 (2H, s), 6,42 (2H, d,
J=112Hz),591 (1H, d,J=7,1 Hz), 5,45 (1H, d,J = 52,7 Hz), 5,37 (1H, d, ] = 6,3 Hz), 5,20
(1H, d, J=4,4 Hz), 4,56 (1H, dd, J = 12,1, 6,7 Hz), 4,11-4,07 (1H, m), 4,06-4,01 (1H, m), 3,61-
3,45 (3H, m), 3,41-3,33 (1H, m), 3,24-3,16 (1H, m), 3,14-3,06 (1H, m), 2,30-2,10 (2H, m).
LCMS (ESI) m/z 568 [M+H]".
Vidu 30
4-Amino-5-[2-[2,6-diflo-4-[(3R)-3-hydroxypyrolidin-1-yl]phenyl]etynyl]-7-[(2R,3R,4S,5R)-
3,4-dihydroxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]pyrolo[2,3-d]pyrimidin
Budc 1: Tong hop (3R)-1-(4-etynyl-3,5-diflophenyl)-pyrolidin-3-ol

Thu dugc hop chit néu & d& muc nhu trong budce 1 cta vi du 23, ngoai trir 1 (R)-
pyrolidin-3-ol dugc str dung thay thé cho morpholin.
TH-NMR (CDCb) &: 6,02 (2H, d, J= 10,5 Hz), 4,63-4,60 (1H, m), 3,50-3,43 (2H, m), 3,40-
3,38 (1H, m), 3,33 (1H, dt, J=3,3, 9,0 Hz), 3,22 (1H, d, ] = 10,7 Hz), 2,22-2,11 (1H, m), 2,11-
2,06 (1H, m). LCMS (ESI) m/z 224 [M+H]"
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Buéc2:Tﬁnghqphqpchﬁvidu30

Thu dugc hop chit néu & @ muyc nhu trong bude 4 cia vi dy 1, ngoai trir [a (3R)-1-(4-
etynyl-3,5-diflopheny!)-pyrolidin-3-ol dugc st dung thay thé cho 2-etynyl-1,3-diflobenzen.
'H-NMR (DMSO-D) &: 8,17 (1H, 5), 7,85 (1H, 5), 7,36 (1H, dd, J =7,7,4,8 Hz), 6,60 (2H, s),
6356&L¢J=1LOP&)591U£L¢J=7QP&L539U£L¢J=6QPEL523OEL¢J=4A
Hz), 5,06 (1H, d, ] =3,7 Hz), 4,60-4,55 (1H, m), 4,42-4,37 (1H, m), 4,11-4,07 (1H, m), 4,06-
4,02 (1H, m), 3,45-3,37 (2H, m), 3,24-3,18 (1H, m), 3,16-3,09 (2H, m), 2,07-1,99 (1H, m),
1,94-1,86 (1H, m). LCMS (ESI) vz 566,3 [M+HJ".
Vidu 3l
4-Amino-5-[3-(2,6-diflophenyl)prop-1-ynyl]-7-[(2R,3R 4S,5R)-3 ,A-dihydroxy-5-
[(sulfamoylamino)metyI]tetrahydrofuran-2-yI]pyrolo [2,3-d]pyrimidin

Thu dugc hop chit néu & d& muc nhu trong bude 4 cia vi du 1, ngoai trir 1 1,3-diflo-
2-(prop-2-yn-1-yl)benzen duge st dung thay thé cho 2-etynyl-1,3-diflobenzen.
'H-NMR (CDsOD) &: 8,20 (1H, s), 7,40 (1H, s), 7,36-7,30 (1H, m), 7,04-6,99 (2H, m), 5,79
(1H, d,J = 6,8 Hz), 4,80-4,69 (1H, m), 4,28-4,25 (1H, m), 4,22-4,20 (1H, m), 3,88 (2H, s),
3,39-3,32 (2H, m). LCMS (ESI) m/z 495 [M+H].
Vidu32
4-Amino-5-[2-[2,6-diﬂ0-4-(2-hydroxyetylamino)pheny1]etynyl]-7—[(2R,3R,4S,5R)-3 A-
dihydroxy—5-[(sulfamoylamino)metyl]tetrahydroﬁlran-z-yl]pyrolo[2,3-d]pyrimidin

Thu duge 2-((4-Etynyl-3,5-diflophenyl)amino)etanol nhu trong budc 1 clia vi du 23,
ngoai trir 1a 2-aminoetanol dugc st dung thay thé cho morpholin, va sau d6 thu duoc hop chét
néu & d& muc nhu trong budc 4 ctia vi du 1, ngoai trir 1a 2-((4-etynyl-3,5-
diflophenyl)amino)etanol thu dugc nhu vy dugc sir dung thay thé cho 2-etynyl-1,3-
diflobenzen.
'H-NMR (DMSO-Ds) &: 8,20 (1H, 5), 7,91 (1H, 5), 7,38 (1H, 5), 7,03 2H, t, ] =9,5 Hz), 6,61
CHme)593G}L¢J=6ﬁ}&L5A1636(Han5346J8(HLn&4£0(HLgJ=IQO
Hz), 4,13-4,08 (1H, m), 4,08-4,04 (1H, m), 3,26-3,19 (1H, m), 3,16-3,08 (1H, m), 2,55 (2H, s).
LCMS (ESI) m/z 540,3 [M+H]".
Vidu33
4-Amino-5-[2-[2,6-diﬂo—4-(2-oxopyrolidin-1-yl)phenyl]etynyl]-7-[(2R,3R,4S,5R)-3 A-
dihydroxy-S-[(sulfamoylamino)metyl]tetrahydroﬁlran-Z-yl]pyrolo [2,3-d]pyrimidin
Bude 1: Tong hop 1-(4-etynyl-3,5-diflophenyl)pyrolidin-2-on

Thu duge hop chit néu & dé& muc nhu trong bude 1 ctia vi du 23, ngoai trir 1a
pyrolidin-2-on dugc st dung thay thé cho morpholin.
'H-NMR (CDCL) 8: 7,35 (2H, d,J= 10,0 Hz), 3,82 (2H, t, ] =7,2 Hz), 3,47 (1H, s), 2,65 (2H, t,
J=82Hz),2,23-2,15 (2H, m). LCMS (ESD) m/z 222 [M+H]"
Bu6c2:Ténghqphqpcﬁﬁvidu33
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Thu dugce hop chét néu & d& muc nhu trong budc 4 cia vi du 1, ngoai trir 1 1-(4-
etynyl-3,5-diflophenyl)pyrolidin-2-on dugc sir dung thay thé cho 2-etynyl-1,3-diflobenzen.
IH-NMR (DMSO-Dy) &: 8,18 (1H, s), 7,97 (1H, 5), 7,64 (2H, d, J = 10,5 Hz), 7,33-7,30 (1H,
brs), 6,58 (2H, s), 5,92 (1H, d, ] =7,3 Hz), 5,38 (1H, d, ] = 6,8 Hz), 5,21 (1H, d, ] = 4,1 Hz),
4,60-4,54 (1H, m), 4,08-4,07 (1H, m), 4,05-4,02 (1H, m), 3,84 (2H, t, = 7,2 Hz), 3,27-3,18
(1H, m), 3,15-3,08 (1H, m), 2,56 (2H, t, J = 8,2 Hz), 2,10-2,02 (2H, m). LCMS (ESI) m/z 564
[M+H].

Vidu 34
4-[4-[2-[4-Amino-7-[(2R,3R,4S,5R)-3,4-dihydroxy-5-
[(sulfamoylamino)metyljtetrahydrofuran-2-yl]pyrolo[2,3-d]pyrimidin-5-ylJetynyl]-3-etoxy-5-
flo-phenyljmorpholin
Bude 1: Tong hop 4-(3-etoxy-4-etynyl-5-flophenyl)morpholin
4-(4-etynyl-3,5-diflophenyl)morpholin (100mg, 0,448mmol) dugc hoa tan trong
etanol (3mL). Natri etoxit (dung dich etanol 21% trong lwong, 0,168mL, 0,448mmol) dugce
thém vao do, sau d6 1a khudy trong 0,5 gior trong vét chira bit kin & 160°C. Sau khi hén hop tao
thanh dwoc 1am ngudi bang khong khi dén nhiét do trong phong, etyl axetat (5,0mL) va dung
dich amoni clorua bao hoa (2,0mL) dugc thém lién tuc vao do, va hén hop nay duoc phan chia
gifta 16p nuée va 16p hitu co. Lop hitu co sau d6 duoc riia lién tuc véi nude va nude mudi bio
hoa, va duoc 1am kho qua natri sulfat khan, sau d6 1a chung cht dung moi. Phén cin duoc tinh
ché bang sic ky cot silicagel (dung méi trién khai: hexan/etyl axetat), nhor d6 thu dugce 4-(3-
etoxy-4-etynyl-5-flophenyl)morpholin (60mg, 54%) & dang chét rin mau xanh 14 cdy.
TH-NMR (CDCl) &: 6,20 (1H, dd, = 12,1, 2,2 Hz), 6,13 (1H, 5), 4,12-4,07 (2H, m), 3,85-3,82
(4H, m), 3,41 (1H, s), 3,20-3,15 (4H, m), 1,46 (3H, t, J="7,1 Hz). LCMS (ESI) m/z 250
[M+H]"
Budc 2: Téng hop hop chat vi du 34

Thu dugc hop chit néu ¢ dé muc nhu trong vi du 1, ngoai trir 1 4-(3-etoxy-4-etynyl-
5-flophenyl)morpholin dugc sir dung thay thé cho 2-etynyl-1,3-diflobenzen.

'H-NMR (DMSO-Dg) &: 8,17 (1H, s), 7,77 (1H, s), 7,41-7,36 (1H, m), 6,60 (2H, s), 6,48 (1H, d,
J=13,6 Hz), 6,42 (1H, s), 5,90 (1H, d,J=7,0 Hz), 5,37 (1H, d, J= 6,6 Hz), 5,21 (1H,d, J=4,4
Hz), 4,60-4,55 (1H, m), 4,20 (2H, q, J =7,0 Hz), 4,12-4,07 (1H, m), 4,06-4,02 (1H, m), 3,74-
3,69 (4H, m), 3,27-3,05 (6H, m), 1,36 (3H, t, J = 7,0 Hz). LCMS (ESI) m/z 592 [M+H]".
Vidu35

4-Amino-7-[(2R,3R.4S,5R)-3 4-dihydroxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]-5-
[2-(2-etoxy-4,6-diflo-phenyl)etynyl]pyrolo[2,3-d]pyrimidin

Bude 1: Tong hop 1-etoxy-2-etynyl-3,5-diflobenzen

Thu dugc hop chit néu & dé& muc nhu trong bude 1 cia vi du 34, ngoai trir 14 2-etynyl-
1,3,5-triflobenzen duoc st dung thay thé cho 4-(4-etynyl-3,5-diflophenyl)morpholin.
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Thu dugc hop chit néu & @& muc nhu trong budc 4 ciia vi du 1, ngoai trir 14 1-(4-
etynyl-3,5-diflophenyl)pyrolidin-2-on dugc sir dung thay thé cho 2-etynyl-1,3-diflobenzen.
TH-NMR (DMSO-Ds) &: 8,18 (1H, s), 7,97 (1H, s), 7,64 (2H, d, J = 10,5 Hz), 7,33-7,30 (1H,
brs), 6,58 (2H, s), 5,92 (1H, d,J =73 Hz), 5,38 (1H, d, J = 6,8 Hz), 5,21 (1H, d, J = 4,1 Hz),
4,60-4,54 (1H, m), 4,08-4,07 (1H, m), 4,05-4,02 (1H, m), 3,84 (2H, t,J =7,2 Hz), 3,27-3,18
(1H, m), 3,15-3,08 (1H, m), 2,56 (2H, t, J = 8,2 Hz), 2,10-2,02 (2H, m). LCMS (ESI) m/z 564
[M+H].

Vidu 34
4-[4-[2-[4-Amino-7-[(2R,3R 4S,5R)-3,4-dihydroxy-5-
[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]pyrolo[2,3-d]pyrimidin-5-yl]etynyl]-3-etoxy-5-
flo-phenylJmorpholin
Budc 1: Tong hop 4-(3-etoxy-4-etynyl-5-flophenyl)morpholin
4-(4-etynyl-3,5-diflophenyl)morpholin (100mg, 0,448mmol) dugc hoa tan trong
etanol (3mL). Natri etoxit (dung dich etanol 21% trong luong, 0,168mL, 0,448mmol) dugc
thém vao do, sau d6 1a khudy trong 0,5 gio trong vét chira bit kin & 160°C. Sau khi hdn hop tao
thanh duoc 1am ngudi bang khong khi dén nhiét do trong phong, etyl axetat (5,0mL) va dung
dich amoni clorua bdo hoa (2,0mL) dugc thém lién tuc vao d6, va hdn hop ny dwroc phan chia
gitta 16p nude va 16p hitu co. Lép hitu co sau d6 dugc rira lién tuc voi nude va nude mudi bao
hoa, va duoc 1am khd qua natri sulfat khan, sau d6 1a chung ct dung méi. Phan cin dugc tinh
ché bang séc ky cot silicagel (dung méi trién khai: hexan/etyl axetat), nhey d6 thu dugc 4-(3-
etoxy-4-etynyl-5-flophenyl)morpholin (60mg, 54%) & dang chét rén mau xanh 14 cdy.
TH-NMR (CDCl) 8: 6,20 (1H, dd, J=12,1, 2,2 Hz), 6,13 (1H, s), 4,12-4,07 (2H, m), 3,85-3,82
(4H, m), 3,41 (1H, s), 3,20-3,15 (4H, m), 1,46 (3H, t, J =7,1 Hz). LCMS (ESI) m/z 250
[M+H]"
Budc 2: Téng hop hop chét vi du 34

Thu duoc hop chit néu & d& muc nhwr trong vi du 1, ngoai trir 14 4-(3-etoxy-4-etynyl-
5-flophenyl)morpholin durgc sir dung thay thé cho 2-etynyl-1,3-diflobenzen.

TH-NMR (DMSO-Dg) &: 8,17 (1H, s), 7,77 (1H, s), 7,41-7,36 (1H, m), 6,60 (2H, s), 6,48 (1H, d,
J=13,6 Hz), 6,42 (1H, s), 5,90 (1H, d, J=7,0 Hz), 5,37 (1H, d, = 6,6 Hz), 5,21 (1H, d, ] = 4,4
Hz), 4,60-4,55 (1H, m), 4,20 (2H, q,J = 7,0 Hz), 4,12-4,07 (1H, m), 4,06-4,02 (1H, m), 3,74-
3,69 (4H, m), 3,27-3,05 (6H, m), 1,36 (3H, t, J="7,0 Hz). LCMS (ESI) m/z 592 [M+H]".
Vidu35

4-Amino-7-[(2R,3R,48S,5R)-3 4-dihydroxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]-5-
[2-(2-etoxy-4,6-diflo-phenyl)etynyl]pyrolo[2,3-d]pyrimidin

Budc 1: Téng hop 1-etoxy-2-etynyl-3,5-diflobenzen

Thu dugc hop chit néu & d& muc nhur trong buéc 1 ctia vi du 34, ngoai trir 13 2-etynyl-
1,3,5-triflobenzen dugc str dung thay thé cho 4-(4-etynyl-3,5-diflophenyl)morpholin.
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'H-NMR (CDCl) 8: 6,48-6,39 (2H, m), 4,09 (2H, g, J = 7,0 Hz), 3,45 (1H, s), 1,47 BH, t, ] =
7,0 Hz).
Budc 2: Téng hop hop chét vi du 35

Thu dugc hop chit néu ¢ d& muc nhu trong vi du 1, ngoai trir 14 1-etoxy-2-etynyl-3,5-
diflobenzen dugc sir dung thay thé cho 2-etynyl-1,3-diflobenzen.
TH-NMR (DMSO-Ds) &: 8,18 (1H, s), 7,90 (1H, s), 7,36 (1H, s), 7,02-6,97 (2H, m), 6,61-6,58
(2H, m), 5,92 (1H, d, J=7,1 Hz), 5,41-5,36 (1H, m), 5,24-5,21 (1H, m), 4,61-4,55 (1H, m),
4,24 (2H, q,J=7,0 Hz), 4,11-4,08 (1H, m), 4,07-4,03 (1H, m), 3,25-3,07 (2H, m), 1,38 3H, t,
J=17,0 Hz). LCMS (ESI) m/z 525 [M+H]".
Vidu36
4-Amino-7-[(2R,3R.48S,5R)-3,4-dihydroxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-2-yl1]-5-
[3-(2-flophenyl)prop-1-ynyl]pyrolo[2,3-d]pyrimidin

' Thu dugc hop chit néu & d& myc nhu trong vi du 1, ngoai trir 1 1-flo-2-(prop-2-yn-1-

yl)benzen dugc sir dung thay thé cho 2-etynyl-1,3-diflobenzen.
TH-NMR (CD;0D) &: 8,20 (1H, s), 7,54 (1H, t, ] = 8,0 Hz), 7,45 (1H, s), 7,33-7,25 (1H, m),
7,20-7,16 (1H, m), 7,13-7,08 (1H, m), 5,82 (1H, d, J = 6,8 Hz), 4,80-4,77 (1H, m), 4,30-4,28
(1H, m), 4,24-4,23 (1H, m), 3,90 (2H, s), 3,40-3,31 (2H, m). LCMS (ESI) m/z 477 [M+H].
Vidu37
4-[4-[2-[4-Amino-7-[(2R,3R 4S,5R)-3,4-dihydroxy-5-
[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]pyrolo[2,3-d]pyrimidin-5-yl]etynyl]-3,5-diflo-
phenyl]thiomorpholin
Budc 1: Téng hop 4-(4-etynyl-3,5-diflophenyl)thiomorpholin

Thu dugc hgp chét néu & dé myc nhu trong bude 1 cia vi du 23, ngoai trir 1a
thiomorpholin dugc sir dung thay thé cho morpholin.
TH-NMR (CDCl) &: 6,32 (2H, d, J = 11,0 Hz), 3,69-3,66 (4H, m), 3,38 (1H, s), 2,69-2,66 (4H,
m). LCMS (ESI) m/z 240 [M+H]*
Budc 2: Tdng hop hop chit vi du 37

Thu dugc hop chit néu & & muc nhu trong vi du 1, ngoai trir 1a 4-(4-etynyl-3,5-
diflophenyl)thiomorpholin durgc sir dung thay thé cho 2-etynyl-1,3-diflobenzen.
TH-NMR (DMSO-Dy) &: 8,18 (1H, s), 7,87 (1H, s), 7,36-7,32 (1H, m), 6,78 2H, d, J = 12,1
Hz), 6,59 (2H, s), 5,92 (1H, d, J =7,0 Hz), 5,46-5,32 (1H, m), 5,30-5,16 (1H, m), 4,59-4,55
(1H, m), 4,11-4,07 (1H, m), 4,06-4,02 (1H, m), 3,78-3,72 (4H, m), 3,24-3,06 (2H, m), 2,63-
2,58 (4H, m). LCMS (ESI) m/z 582 [M+H]".
Vidu38
4-Amino-5-[2-[2,6-diflo-4-(3-hydroxy-1-piperidyl)phenyl]etynyl]-7-[(2R,3R,4S,5R)-3,4-
dihydroxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]pyrolo[2,3-d]pyrimidin
Budc 1: Téng hop 1-(4-etynyl-3,5-diflophenyl)piperidin-3-ol
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Thu dugc hop chét néu & d& muc nhu trong budc 1 ciia vi du 23, ngoai trir 1
piperidin-3-ol duorc str dung thay thé cho morpholin.
H-NMR (CDC) 6: 6,39 2H, dt, J= 17,2, 3,2 Hz), 3,91-3,83 (1H, m), 3,49 (1H, dd, J = 12,7,
3,4 Hz), 3,38 (1H, s), 3,31-3,28 (1H, m), 3,12-3,00 (2H, m), 1,98-1,82 (3H, m), 1,68-1,56 (2H,
m). LCMS (ESI) m/z 238 [M+H]"
Budc 2: Téng hop hop chit vi du 38

Thu duoc hop chét néu & @ muc nhu trong vi du 1, ngoai trir 1a 1-(4-etynyl-3,5-
diflophenyl)piperidin-3-ol durgc sir dung thay thé cho 2-etynyl-1,3-diflobenzen.
TH-NMR (DMSO-Dg) 6: 8,20 (1H, s), 7,86 (1H, s), 7,36-7,32 (1H, m), 6,72 (2H, d, ] = 12,1
Hz), 6,59 (2H, s), 5,92 (1H, d,J=7,0 Hz), 5,38 (1H, d, ] = 6,2 Hz), 5,22 (1H, d, ] = 3,3 Hz),
4,88-4,83 (1H, m), 4,60-4,54 (1H, m), 4,11-4,08 (1H, m), 4,06-4,03 (1H, m), 3,68-3,51 (3H, m),
3,25-3,17 (1H, m), 3,15-3,07 (1H, m), 3,01-2,94 (1H, m), 2,84 (1H, dd, J = 12,6, 8,6 Hz), 1,89-
1,83 (1H, m), 1,75-1,69 (1H, m), 1,48-1,34 (2H, m). LCMS (ESI) m/z 580 [M+H]".
Vidu39
4-Amino-5-[2-[2,6-diflo-4-(3-hydroxyazetidin-1-yl)phenyl]etynyl]-7-[(2R,3R.4S,5R)-3,4-
dihydroxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]pyrolo[2,3-d]pyrimidin
Budc 1: Téng hop 1-(4-etynyl-3,5-diflophenyl)azetidin-3-ol

Thu dugc hop chit néu & @& muc nhu trong budc 1 ctia vi du 23, ngoai trir 1a azetidin-
3-0l dugc sir dung thay thé cho morpholin.
TH-NMR (CDCl) 6: 5,90 2H, dq, J = 19,2, 3,4 Hz), 4,83-4,76 (1H, m), 4,17 (2H, dd,J = 8,4,
7,0Hz), 3,75 2H, dd, = 8.4, 4,2 Hz), 3,38 (1H, s), 2,21 (1H, d, ] = 6,2 Hz). LCMS (ESI) m/z
210 [M+H]*
Budc 2: Tong hop hop chit vi du 39

Thu duoc hop chét néu & d& muc nhur trong vi du 1, ngoai trix 14 1-(4-etynyl-3,5-
diflophenyl)azetidin-3-ol dugc sir dung thay thé cho 2-etynyl-1,3-diflobenzen.
TH-NMR (DMSO-Dg) 8: 8,17 (1H, s), 7,85 (1H, s), 7,37-7,32 (1H, m), 6,59 (2H, s), 6,24 (2H, d,
J=99Hz),591 (1H, d,J=7,0 Hz), 5,75 (1H,d, ] = 6,6 Hz), 5,38 (1H, d, J = 6,6 Hz), 5,22
(15, d, ) =4,4 Hz), 4,60-4,54 (2H, m), 4,16-4,07 (3H, m), 4,06-4,02 (1H, m), 3,64 (2H, dd, J =
8,6, 4,6 Hz), 3,25-3,17 (1H, m), 3,14-3,05 (1H, m). LCMS (ESI) m/z 552 [M+H]".
Vidu40
4-Amino-5-[2-[2,6-diflo-4-[(3R)-3-hydroxy-1-piperidyl]phenyl]etynyl]-7-[(2R,3R,4S,5R)-3.,4-
dihydroxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-2-ylJpyrolo[2,3-d]pyrimidin
Budc 1: Téng hop (3R)-1-(4-etynyl-3,5-diflophenyl)piperidin-3-ol

Thu duoc hop chét néu & d& muc nhur trong budc 1 clia vi du 23, ngoai trir 1a (R)-
piperidin-3-ol dugc str dung thay thé cho morpholin.
TH-NMR (CDCl) 8: 6,39 (2H, d, = 11,0 Hz), 3,91-3,84 (1H, m), 3,49 (1H, dd, J = 12,5, 3,3
Hz), 3,38 (1H, s), 3,33-3,27 (1H, m), 3,12-3,01 (2H, m), 1,98-1,85 (2H, m), 1,80 (1H, d, J=6,2
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Hz), 1,69-1,60 (1H, m). LCMS (ESI) m/z 238 [M+H]"
Budc 2: Téng hop hop chét vi du 40

Thu duoc hop chét néu & d& muc nhu trong vi du 1, ngoai trir 13 (3R)-1-(4-etynyl-3,5-
diflophenyl)piperidin-3-ol dugc str dung thay thé cho 2-etynyl-1,3-diflobenzen.
'H-NMR (DMSO-Dg) 6: 8,17 (1H, s), 7,86 (1H, s), 7,36-7,32 (1H, m), 6,72 (2H, d, ] = 12,1
Hz), 6,59 (2H, s), 5,92 (1H, d, J=7,0 Hz), 5,38 (1H, d, J = 6,6 Hz), 5,22 (1H, d, ] = 4,4 Hz),
4,86 (1H,d,J=4,4Hz),4,57 (1H, dd, J = 12,3, 6,8 Hz), 4,11-4,08 (1H, m), 4,06-4,03 (1H, m),
3,68-3,50 (3H, m), 3,23-3,18 (1H, m), 3,15-3,07 (1H, m), 3,01-2,94 (1H, m), 2,84 (1H, dd, T =
12,6, 8,6 Hz), 1,89-1,83 (1H, m), 1,75-1,69 (1H, m), 1,47-1,37 (2H, m). LCMS (ESI) m/z 580
[M+H]".
Vidu41
Axit 1-[4-[2-[4-amino-7-[(2R,3R 4S,5R)]-3,4-dihydroxy-5-
[(sulfamoylamino)metylJtetrahydrofuran-2-yl]pyrolo[2,3-d]pyrimidin-5-yl]etynyl]-3,5-diflo-
phenyl]pyrolidin-3-carboxylic
Budc 1: Téng hop axit 1-(4-etynyl-3,5-diflophenyl)pyrolidin-3-carboxylic

Thu dugc hop chit néu & & muc nhur trong budc 1 clia vi du 23, ngoai trir 14 axit
pyrolidin-3-carboxylic dugc sir dung thay thé cho morpholin.
'H-NMR (CDCl) : 6,06 (2H, d, J = 10,3 Hz), 3,61-3,52 (2H, m), 3,46-3,25 (4H, m), 2,38-
2,33 (2H, m). LCMS (ESI) m/z 252 [M+H]*
Budc 2: Téng hop hop chit vi du 41

Thu dugc hop chét néu & & muc nhu trong budc 4 ctia vi du 1, ngoai trir 13 axit 1-(4-
etynyl-3,5-diflophenyl)pyrolidin-3-carboxylic dugc st dung thay thé cho 2-etynyl-1,3-
diflobenzen.
TH-NMR (DMSO-D) 6: 12,59 (1H, s), 8,17 (1H, s), 7,85 (1H, s), 7,36-7,32 (1H, m), 6,59 (2H,
s), 6,39 (2H, d, J=11,0 Hz), 5,91 (1H, d, J=7,0 Hz), 5,38 (1H, d, ] =6,2 Hz), 5,22 (1H, d, J =
4,4 Hz), 4,59-4,55 (1H, m), 4,12-4,08 (1H, m), 4,06-4,02 (1H, m), 3,54-3,42 (2H, m), 3,24-
3,07 (5H, m), 2,27-2,11 (2H, m). LCMS (ESI) m/z 594 [M+H]".
Vidu42
4-Amino-5-[2-[2,6-diflo-4-(4-oxo-1-piperidyl)phenyl]etynyl]-7-[(2R,3R.4S,5R)-3,4-
dihydroxy-5-[(sulfamoylamino)metylJtetrahydrofuran-2-ylJpyrolo[2,3-d]pyrimidin
Budc 1: Téng hop 1-(4-etynyl-3,5-diflophenyl)piperidin-4-on

Thu duge hop chét néu & d& muc nhur trong bude 1 clia vi du 23, ngoai trix 3
piperidin-4-on dugc str dung thay thé cho morpholin.
TH-NMR (CDCl) &: 6,40 (2H, d, J = 11,0 Hz), 3,66 (4H, t, ] = 6,0 Hz), 3,41 (1H, 5), 2,57 (4H, 1,
J=6,0 Hz). LCMS (ESI) m/z 236 [M+H]"
Bu602:Ténghqphqpcmﬁ\ddu42

Thu duge hop chét néu & & muc nhur trong budc 4 ciia vi du 1, ngoai trir [ 1-(4-
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etynyl-3,5-diflophenyl)piperidin-4-on duoc sir dung thay thé cho 2-etynyl-1,3-diflobenzen.
'H-NMR (DMSO-Dg) &: 8,18 (1H, s), 7,88 (1H, s), 7,37-7,32 (1H, m), 6,86 (2H, d, ] = 11,7
Hz), 6,60 (2H, s), 5,92 (1H, d, J=7,0 Hz), 5,40 (1H, d, ] = 6,2 Hz), 5,24 (1H, d, ] =4,0 Hz),
4,60-4,55 (1H, m), 4,11-4,08 (1H, m), 4,06-4,03 (1H, m), 3,73 (4H, t, J = 5,9 Hz), 3,25-3,18
(1H, m), 3,14-3,07 (1H, m), 2,44 (4H, t,J = 5,9 Hz). LCMS (ESI) m/z 578 [M+H]".
Vidu43
4-Amino-5-[2-[4-(azetidin-1-y1)-2,6-diflo-phenyl]etynyl]-7-[(2R,3R,4S,5R)-3,4-dihy droxy-5-
[(sulfamoylamino)metyl]tetrahydrofuran-2-y1] pyrolo[2,3-d]pyrimidin
Budc 1: Téng hop 1-(4-etynyl-3,5-diflophenyl)azetidin

Thu duoc hop chit néu & && muc nhu trong budc 1 cta vi dy 23, ngoai trir 13 azetidin
dugc str dung thay thé cho morpholin.
IH-NMR (CDCl) &: 5,86 (2H, d, J=9,5 Hz), 3,93-3,89 (4H, m), 3,37 (1H, 5), 2,45-2,37 (2H,
m). LCMS (ESI) m/z 194 [M+H]"
Budc 2: Téng hop hop chét vi du 43

Thu duoc hop chét néu & d muc nhu trong budc 4 ctia vi du 1, ngoai trir 13 1-(4-
etynyl-3,5-diflophenyl)azetidin dugc st dung thay thé cho 2-etynyl-1,3-diflobenzen.
'H-NMR (DMSO-Dg) &: 8,17 (1H, s), 7,85 (1H, ), 7,36-7,33 (1H, m), 6,60 (2H, s), 6,20 (2H, d,
J=9,9Hz), 5,91 (1H, d,J=7,0 Hz), 5,38 (1H, d, ] = 6,6 Hz), 5,22 (1H, d, ] = 4,4 Hz), 4,57
(1H, g, J = 6,2 Hz), 4,11-4,07 (1H, m), 4,05-4,03 (1H, m), 3,91 (4H, t, ] = 7,3 Hz), 3,25-3,17
(1H, m), 3,14-3,07 (1H, m), 2,37-2,30 (2H, m). LCMS (ESI) m/z 536 [M+H]".
Vidu 44
4-Amino-7-[(2R,3R 4S,5R)-3,4-dihydroxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]-5-
[2-(2-pyridyl)etynyl]pyrolo[2,3-d]pyrimidin

Thu duogc hop chét néu & @& muc nhu trong budc 4 cua vi du 1, ngoai trir 1a 2-
etynylpyridin dugc st dung thay thé cho 2-etynyl-1,3-diflobenzen.
'H-NMR (DMSO-Dg) &: 8,12 (1H, s), 7,90 (1H, s), 7,78 (1H, t, J = 7,6 Hz), 7,60 (1H, d, ] = 7,6
Hz), 7,33 (1H, dd, =76, 5,1 Hz), 7,28 (1H, dd, ] = 7,6, 5,1 Hz), 6,53 (2H, s), 5,86 (1H, d,J =
7,0 Hz), 4,52 (1H, dd, J=7,0, 5,7 Hz), 4,04 (1H, dd, J = 5,1, 2,5 Hz), 4,01-3,97 (1H, brm),
3,18-3,02 (2H, m). LCMS (ESI) m/z 446 [M+H]".
Vidu45
4-Amino-5-[2-(2-clophenyl)etynyl]-7-[(2R,3R,4S,5R)-3,4-dihydroxy-5-
[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]pyrolo[2,3-d]pyrimidin

Thu dugc hop chét néu & & muc nhu trong budc 4 cua vi du 1, ngoai trir [a 1-clo-2-
etynylbenzen duogc sir dung thay thé cho 2-etynyl-1,3-diflobenzen.
TH-NMR (DMSO-Dg) &: 8,12 (1H, s), 7,88 (1H, s), 7,63-7,52 (1H, m), 7,54-7,53 (1H, m),
7,38-7,32 (2H, m), 7,27 (1H, dd, I =7.6, 5,1 Hz), 6,53 (2H, s), 5,86 (1H, d, J=7,0 Hz), 4,51
(1H, dd, J=17,0, 5,1 Hz), 4,03 (1H, dd, J =5,1, 2,5 Hz), 4,00-3,97 (1H, brm), 3,19-3,02 (2H, m).
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LCMS (ESI) m/z 479 [M+H]".
Vidu46
4-Amino-7-[(2R,3R 4S,5R)-3,4-dihydroxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]-5-
[2-(2-flophenyl)etynyl]pyrolo[2,3-d]pyrimidin '

Thu duge hop chit néu & d& muc nhur trong bude 4 ctia vi du 1, ngoai trix 1 1-etynyl-
2-flobenzen duge sir dung thay thé cho 2-etynyl-1,3-diflobenzen.
'H-NMR (DMSO-Dy) &: 8,11 (1H, s), 7,86 (1H, s), 7,58 (1H, t, = 7,6 Hz), 7,43-7,37 (1H, m),
7,30-7,26 (2H, m), 7,21 (1H, t,J=7,6 Hz), 6,52 (2H, s), 5,86 (1H, d, ] = 7,0 Hz), 4,51 (1H, dd,
J=170,5,1 Hz), 4,03 (1H, t, ] =2,5 Hz), 4,00-3,97 (1H, m), 3,17-3,02 (2H, m). LCMS (ESI)
m/z 463 [M+H]".
Vidu47
4-Amino-7-[(2R,3R,4S,5R)-3,4-dihydroxy-5-[(sulfamoylamino)metylJtetrahydrofuran-2-yl]-5-
[2-(2-metoxyphenyl)etynyl]pyrolo[2,3-d]pyrimidin

Thu dugc hop chit néu & && muc nhr trong budce 4 ctia vi du 1, ngoai trix 14 1-etynyl-
2-metoxybenzen dugc str dung thay thé cho 2-etynyl-1,3-diflobenzen.
'H-NMR (DMSO-Ds) : 8,10 (1H, s), 7,73 (1H, s), 7,36-7,29 (3H, m), 7,04 (1H, d, ] = 8 2 Hz),
6,92 (1H,t,J=7,6 Hz), 6,53 (2H, s), 5,84 (1H, d, J="7,0 Hz), 4,50 (1H, dd, J = 7,0, 5,1 Hz),
4,03 (1H, dd, J = 5,1, 2,5 Hz), 3,84-3,84 (1H, brm), 4,00 (3H, s), 3,21-3,01 (2H, m). LCMS
(BST) m/z 475 [M+H]".
Vidu48
4-Amino-7-[(2R,3R,4S,5R)-3,4-dihydroxy-5-[(sulfamoylamino)metylJtetrahydrofuran-2-yI]-5-
[2-(4-dimetylaminophenyl)etynyl]pyrolo[2,3-d]pyrimidin

Thu dugc hop chit néu & d& muyc nhu trong bude 4 ctia vi dy 1, ngoai trix 1a 4-etynyl-
N,N-dimetylanilin duoc str dung thay thé cho 2-etynyl-1,3-diflobenzen.
IH-NMR (DMSO0-Dg) &: 8,10 (1H, s), 7,73 (1H, s), 7,36-7,29 (3H, m), 7,04 (1H, d, J = 8,2 Hz),
6,92 (1H,t,]=7,6 Hz), 6,53 (2H, s), 5,84 (1H, d,J=7,0 Hz), 4,50 (1H, dd, ] =7,0, 5,1 Hz),
4,03 (1H, dd, J = 5,1, 2,5 Hz), 3,84-3,84 (1H, brm), 4,00 (3H, s), 3,21-3,01 (2H, m). LCMS
(EST) m/z 475 [M+H]".
Vidu49
4-Amino-5-[2-(2-xyanophenyl)etynyl]-7-[(2R,3R,4S,5R)-3,4-dihydroxy-5-
[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]pyrolo[2,3-d]pyrimidin

Thu dugc hop chét néu & d muc nhu trong budc 4 ctia vi du 1, ngoai trir 1a 2-
etynylbenzonitril dugc st dung thay thé cho 2-etynyl-1,3-diflobenzen.
'H-NMR (DMSO-Dg) &: 8,12 (1H, s), 7,93 (1H, s), 7,87 (1H, d, ] = 7,5 Hz), 7,74-7,68 (2H, m),
7,52 (1H, dt, = 1,4, 7,5 Hz), 7,29 (1H, m), 6,53 (2H, s), 5,87 (1H, d, J = 6,8 Hz), 5,40 (1H,
brs), 5,23 (1H, brs), 4,53 (1H, t, ] = 5,5 Hz), 4,04 (2H, dd, ] = 5,5, 2,7 Hz), 4,01-3,98 (2H, brm),
3,19-3,03 (2H, m). LCMS (ESI) m/z 470 [M+H]".
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Vidu 50
4-Amino-5-(3-xyclohexylprop-1-ynyl)-7-[(2R,3R,4S,5R)-3,4-dihydroxy-5-
[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]pyrolo[2,3-d]pyrimidin

Thu duge hop chit néu ¢ d& muc nhu trong budc 4 clia vi du 1, ngoai trir 13 prop-2-
yn-1-yl xyclohexan dugc sir dung thay thé cho 2-etynyl-1,3-diflobenzen.
'H-NMR (DMSO-Dg) 8: 8,05 (1H, s), 7,56 (1H, s), 7,27 (1H, dd, J = 7.5, 4,1 Hz), 6,51 (2H, s),
5,79 (1H, d, J=6,8 Hz), 4,46 (1H, dd, ] = 6,8, 5,5 Hz), 4,01 (1H, dd, J =5,5, 2,1 Hz), 3,97-3,94
(1H, brm), 3,17-2,99 (2H, m), 2,32 (2H, d, ] = 6,2 Hz), 1,76-1,72 (2H, brm), 1,65-1,60 (2H,
brm), 1,58-1,54 (1H, brm), 1,49-1,41 (1H, brm), 1,23-0,93 (SH, m). LCMS (ESI) m/z 465
[M+H]".
Vidu51
4-Amino-7-[(2R,3R 4S,5R)-3,4-dihydroxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-2-yI]-5-
[2-(2-flo-6-metoxy-phenyl)etynyl]pyrolo[2,3-d]pyrimidin
Budc 1: Tong hop 2-etynyl-1-flo-3-metoxybenzen

2-flo-6-metoxybenzaldehyt (2,0g, 13mmol) dugc hoa tan trong metanol (20mL). Sau
d6, kali cacbonat (3,6g, 26mmol) dugc thém vao d6 ¢ nhiét do trong phong, va dimetyl(1-
diazo-2-oxopropyl)phosphonat (2,3mL, 16mmol) dugc thém vao d6 dudi didu kién 1am mét
bang d4, sau d6 1a khudy duéi diéu kién lam mét biang d4 trong 1 gid va & nhiét do trong phong
thém 1 gi¢. Dung dich phan img dugc phén chia cling v6i bd sung etyl axetat, dung dich nuéc
natri hydro cacbonat bdo hoa, va nudc, va 16p hitu co duge rira véi nude mudi bdo hoa. Sau khi
dugc 1am kho qua natri sulfat, san phém tao thanh dugc loc va dugc cd, va phén can dugc tinh
ché bang sic ky cdt silicagel (dung mdi trién khai: etyl axetat/hexan), nho d6 thu duge 2-
etynyl-1-flo-3-metoxybenzen (1,6g, 1 Immol, 81%) & dang chét rin mau niu dé nhat.
'H-NMR (CDCl) &: 7,31-7,22 (1H, m), 6,76-6,65 (2H, m), 3,92 3H, s), 3,53 (1H, s).
Budc 2: Téng hop hop chét vi du 51

Thu duoc hop chit néu & @& muc nhu trong bude 4 cia vi du 1, ngoai trir 1a 2-etynyl-
1-flo-3-metoxybenzen dugc sir dung thay thé cho 2-etynyl-1,3-diflobenzen.
'H-NMR (CDsOD) &: 8,23 (1H, s), 7,57 (1H, s), 7,37-7,30 (1H, m), 6,90 (1H, d, ] = 8,5 Hz),
6,82-6,78 (1H, m), 5,86 (1H, d, J = 6,8 Hz), 4,87-4,85 (1H, m), 4,32-4,27 (1H, m), 4,26-4,24
(1H, m), 3,97 (3H, s), 3,40-3,35 (2H, m). LCMS (ESI) m/z 493 [M+H]".
Vidu 52
4-Amino-5-[2-(5-benzyloxy-2-pyridyl)etynyl]-7-[(2R,3R.4S,5R)-3,4-dihydroxy-5-
[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]pyrolo[2,3-d]pyrimidin
Budc 1: Tong hop 5-(benzyloxy)-2-etynylpyridin

Thu duge hop chit néu & d& muc nhu trong bude 1 ctia vi du 51, ngoai trir 13 5-
(benzyloxy)picolinaldehyt dugc str dung thay thé cho 2-flo-6-metoxybenzaldehyt.
IH-NMR (CDCl) &: 8,36 (1H, d, ] =2,9 Hz), 7,44-7,34 (SH, m), 7,20 (2H, dd, 8,8, 2,9 Hz),

-64-



31266

5,13 (2H, s), 3,07 (1H, s). LCMS (ESI) m/z 210 [M+H]"
Budc 2: Tong hop hop chit vi du 52

Thu dugc hop chét néu & dé muc nhu trong budc 4 cta vi du 1, ngoai trir 1a 5-
(benzyloxy)-2-etynylpyridin dugc st dung thay thé cho 2-etynyl-1,3-diflobenzen.
IH-NMR (CDsOD) &: 8,29 (1H, d, J =2,9 Hz), 8,22 (1H, s), 7,65 (1H, 5), 7,56 (1H, d, ] = 8,0
Hz), 7,50-7,30 (6H, m), 5,86 (1H, d, J = 6,8 Hz), 5,20 (2H, s), 4,85-4,75 (1H, m), 4,35-4,20
(2H, m), 3,40-3,30 (2H, m). LCMS (ESI) m/z 552 [M+H]".
Vidu53
4-Amino-5-[2-(4-benzyloxy-2-metoxy-phenyl)etynyl]-7-[(2R,3R,4S,5R)-3,4-dihydroxy-5-
[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]pyrolo[2,3-d]pyrimidin
Budc 1: Tong hop 4-(benzyloxy)-1-etynyl-2-metoxybenzen

Thu duogc hop chit néu & dé myc nhu trong bude 1 ciia vi du 51, ngoai trir 14 4-
(benzyloxy)-2-metoxybenzaldehyt dugc st dung thay thé cho 2-flo-6-metoxybenzaldehyt.
TH-NMR (CDCl) &: 7,48-7,32 (6H, m), 6,50-6,55 (2H, m), 5,07 (2H, s), 3,87 (3H, s), 3,24 (1H,
s). LCMS (EST) m/z 239 [M+H]*
Budc 2: Tong hop hop chit vi du 53

Thu duogc hop chit néu & d& muc nhur trong budce 4 clia vi du 1, ngoai trir 13 4-
(benzyloxy)-1-etynyl-2-metoxybenzen dugc sir dung thay thé cho 2-etynyl-1,3-diflobenzen.
TH-NMR (DMSO-Dg) 8: 8,16 (1H, s), 7,74 (1H, s), 7,46-7,32 (7H, m), 6,78-6,76 (1H, brs),
6,67 (1H, d, J = 8,0 Hz), 6,63-6,59 (2H, brs), 5,90 (1H, d, ] = 6,3 Hz), 5,39 (1H, d,] = 6,1 Hz),
523 (1H, d, J=4,1 Hz), 5,16 (2H, s), 4,61-4,55 (1H, m), 4,12-4,08 (1H, m), 4,06-4,04 (1H, m),
3,89 (3H, s), 3,26-3,15 (1H, m), 3,15-3,03 (1H, m). LCMS (ESI) mv/z 581 [M+H]".
Vidu 54
4-Amino-5-[2-(2,6-diflo-4-hydroxy-phenyl)etynyl]-7-[(2R,3R,4S,5R)-3,4-dihydroxy-5-
[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]pyrolo[2,3-d]pyrimidin
Budc 1: Téng hop 4-etynyl-3,5-diflophenol

Thu duge hop chit néu & dé muc nhu trong bude 1 ctia vi du 51, ngoai trir 1a 2,6-diflo-
4-hydroxybenzaldehyt duoc str dung thay thé cho 2-flo-6-metoxybenzaldehyt.
TH-NMR (CDCl) 8: 6,43 (2H, d, J = 8,0 Hz), 5,60-5,40 (1H, brs,), 3,42 (1H, s).
Budc 2: Téng hop hop chét vi du 54

Thu dugc hop chit néu & d& muc nhu trong buéc 4 ctia vi du 1, ngoai trix 14 4-etynyl-
3,5-diflophenol dugc sir dung thay thé cho 2-etynyl-1,3-diflobenzen.
IH-NMR (CDsOD) &: 8,23 (1H, s), 7,58 (1H, s), 6,48 (2H, d, ] = 9,5 Hz), 5,86 (1H, d, J = 6,8
Hz), 4,85-4,81 (1H, m), 4,33-4,29 (1H, m), 4,26-4,23 (1H, m), 3,40-3,34 (2H, m). LCMS (ESI)
m/z 497 [M+H]".
Vidu 55
4-Amino-7-[(2R,3R,48S,5R)-3,4-dihydroxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]-5-
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[2-(2-etoxy-6-flo-phenyl)etynyl]pyrolo[2,3-d]pyrimidin
Budc 1: Téng hop 2-etoxy-6-florobenzaldehyt

2-flo-6-hydroxybenzaldehyt (50g, 360mmol) dugc hoa tan trong N,N-
dimetylformamit (500mL), va kali cacbonat (74g, 540mmol) va iodoetan (86mL, 1,1mol)
dugc thém vao d6 & nhiét do trong phong, sau d6 1 khudy & nhiét d6 trong phong qua dém.
Dung dich phan tmg duoc phén chia cing véi b6 sung etyl axetat va nuée, va dugce chiét voi
etyl axetat. Lép hitu co dugce rira voi nude va nude mubi va dugc 1am kho qua natri sulfat, sau
d6 duoc loc va cd. Phan cin duge tinh ché bang sic ky cot silicagel (dung moi trién khai: etyl
axetat/hexan), nhdy d6 thu dugc 2-etoxy-6-florobenzaldehyt (59g, 98%) & dang chét rin mau
uﬁng
TH-NMR (CDCl) &: 10,47 (1H, s), 7,50-7,41 (1H, m), 6,77-6,67 (2H, m), 4,16 (2H, q, ] = 6,8
Hz), 1,48 (3H, t, ] = 6,8 Hz). LCMS (ESI) m/z 169 [M+H]"
Budc 2: Téng hop 1-etoxy-2-etynyl-3-flobenzen

Thu duoc hop chit néu & dé muc nhur trong bude 1 ctia vi du 51, ngoai trix 14 2-etoxy-
6-florobenzaldehyt dugc sir dung thay thé cho 2-flo-6-metoxybenzaldehyt.
TH-NMR (CDCl) &: 7,28-7,20 (1H, m), 6,74-6,63 (2H, m), 4,13 (2H, q, ] = 7,1 Hz), 3,50 (1H,
s), 1,47 3H, t,J=7,1 Hz).
Budc 3: Téng hop hop chét vi du 55

Thu dugc hop chét néu & & muc nhu trong budc 4 clia vi du 1, ngoai trir 14 1-etoxy-2-
etynyl-3-flobenzen dugc st dung thay thé cho 2-etynyl-1,3-diflobenzen.
'H-NMR (CDs0D) &: 8,24 (1H, s), 7,58 (1H, s), 7,34-7,28 (1H, m), 6,88 (1H, d, J = 8,0 Hz),
6,82-6,74 (1H, m), 5,86 (1H, d, J =7,0 Hz), 4,85-4,81 (1H, m), 4,33-4,29 (1H, m), 4,27-4,21
(3H, m), 3,40-3,34 (2H, m), 1,47 (3H, t,J = 7,0 Hz). LCMS (ESI) m/z 507 [M+H]".
Budc 4: Téng hop 4-amino-7-[(2R,3R,4S,5R)-3 4-dihydroxy-5-
[(sulfamoylamino)metyl]tetrahydrofuran-2-y1]-5-[2-(2-etoxy-6-flo-phenyl)etynyl]pyrolo[2,3-
d]pyrimidin hydroclorua

Thu duge hop chét hydroclorua néu & d& muc nhu trong budce 5 ctia vi dy 1.
TH-NMR (DMSO0-D6) &: 8,38 (1H,s), 8,13 (1H, s), 7,44-7,38 (1H, m), 7,01-6,91 (3H, m), 6,80-
6,40(1H, brs), 6,01(1H, d, /= 6,8 Hz), 4,51-4,48 (1H, m), 4,24 (2H, q,J= 7,0 Hz), 4,11-4,09
(1H, m), 4,06-4,02 (1H, m), 3,24-3,19 (1H, m), 3,14-3,09 (1H, m), 1,38 3H, t, J=7,0 Hz).
LCMS (ESI) m/z 507 [M+H]+
Vidu 56
4-Amino-7-[(2R,3R,48,5R)-3,4-dihydroxy-5-[(sulfamoylamino)metyl]tetrahy drofuran-2-yl]-5-
[2-(2-flo-6-isopropoxy-phenyl)etynyl]pyrolo[2,3-d]pyrimidin
Budc 1: Tong hop 2-flo-6-isopropoxybenzaldehyt
Thu dugc hop chit néu & & muc nhur trong budc 1 ctia vi du 55, ngoai trir 1a 2-iodopropan
duogc str dung thay thé cho iodoetan.
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'H-NMR (CDCl) 8: 10,44 (1H, s), 7,44 (1H, dt, J= 6,3, 8,5 Hz), 6,77 (1H, d, J = 8,5 Hz), 6,68
(1H, dd, = 10,2, 8,5 Hz), 4,72-4,62 (1H, m), 1,41 (6H, d, ] = 6,1 Hz).
Budc 2: Tong hop 2-etynyl-1-flo-3-isopropoxybenzen

Thu duoc hop chét néu & d& muc nhur trong budc 1 cia vi du 51, ngoai tri 1a 2-flo-6-
isopropoxybenzaldehyt dugc str dung thay thé cho 2-flo-6-metoxybenzaldehyst.
'H-NMR (CDCl) 8: 7,22 (1H, dt, J = 6,6, 8,4 Hz), 6,71-6,65 (2H, m), 4,64-4,56 (1H, m), 3,47
(1H, s), 1,39 (6H, d, ] = 6,2 Hz).
Budc 3: Téng hop hop chit vi du 56

Thu duoc hop chét néu & d& muc nhur trong budc 4 cia vi du 1, ngoai trir 13 2-etynyl-
1-flo-3-isopropoxybenzen dugc st dung thay thé cho 2-etynyl-1,3-diflobenzen.
IH-NMR (CDsOD) &: 8,24 (1H, s), 7,57 (1H, s), 7,32-7,26 (1H, m), 6,89 (1H, d, J = 9,0 Hz),
6,78-6,73 (1H, m), 5,87 (1H, d, J = 6,8 Hz), 4,85-4,81 (1H, m), 4,79-4,71 (1H, m), 4,33-4,31
(1H, m), 4,27-4,24 (1H, m), 3,42-3,33 (2H, m), 1,41 (6H, d, ] = 5,9 Hz). LCMS (ESI) m/z 521
[MHH]".
Vidu57
4-Amino-5-[2-(4-xyano-2,6-diflo-phenyl)etynyl]-7-[(2R,3R.4S,5R)-3,4-dihy droxy-5-
[(sulfamoylamino)metylJtetrahydrofuran-2-yl]pyrolo[2,3-d]pyrimidin
Budc 1: Tong hop 4-etynyl-3,5-diflobenzonitril

Thu dugc hop chit néu & @& muc nhu trong budc 1 ctia vi du 51, ngoai trir 1a 3,5-diflo-
4-formylbenzonitril dugc st dung thay thé cho 2-flo-6-metoxybenzaldehyt.
TH-NMR (CDCl) &: 7,25 (2H, d, J =8,0 Hz), 3,73 (1H, s).
Budc 2: Tng hop hop chit vi du 57

Thu dugc hop chét néu & d& muc nhu trong budc 4 cia vi du 1, ngoai trir 1a 4-etynyl-
3,5-diflobenzonitril dugc st dung thay thé cho 2-etynyl-1,3-diflobenzen.
IH-NMR (CDsOD) &: 8,26 (1H, s), 7,78 (1H, s), 7,58 (2H, d, J = 7,1 Hz), 5,88 (1H, d, ] = 6,8
Hz), 4,85-4,78 (1H, m), 4,33-4,30 (1H, m), 4,27-4,24 (1H, m), 3,42-3,33 (2H, m). LCMS (ESI)
m/z 506 [M+H]".
Viduy 58
Metyl 4-[2-[4-amino-7-[(2R,3R,4S,5R)-3,4-dihydroxy-5-
[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]pyrolo[2,3-d]pyrimidin-5-yl]etynyl]-3,5-diflo-
benzoat
Bude 1: Téng hop metyl 4-etynyl-3,5-diflobenzimidat

3,5-Diflo-4-formylbenzonitril (200mg, 1,2mmol) dugc hoa tan trong metanol (3mL).
Sau d6, kali cacbonat (33 1mg, 24mmol) duge thém vao d6 & nhiét do trong phong, va
dimetyl(1-diazo-2-oxopropyl)phosphonat (0,22mL, 1,4mmol) dwoc thém vao d6 dudi didu
kién 1am mat bing d4, sau d6 13 khudy duéi diéu kién lam mat bang d4 trong 30 phut va & nhiét
do trong phong thém 2 gidr va 30 phit. Dung dich phan tmg dwoc phan chia cing véi b sung
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etyl axetat, dung dich nuée natri hydro cacbonat bdo hoa, va nudc, va 16p hitu co dugc rira véi
nude mudi bio hoa. Sau khi dugc 1am khé qua natri sulfat, sén phém tao thanh duoc loc va
dugc ¢, va phin can dugc tinh ché bang séc ky cot silicagel (dung mdi trién khai: etyl
axetat/hexan), nhd d6 thu duoc metyl 4-etynyl-3,5-diflobenzimidat (172mg).
LCMS (ESI) m/z 196 [M+H]"
Budc 2: Téng hop hop chét vi du 58

Thu dugc hop chit néu & d& myc nhu trong budc 4 ctia vi du 1, ngoai trir 1a metyl 4-
etynyl-3,5-diflobenzimidat dugc st dung thay thé cho 2-etynyl-1,3-diflobenzen.
'H-NMR (CD;0D) &: 8,27 (1H, s), 7,76 (1H, s), 7,69 (2H, d, ] = 7,8 Hz), 5,88 (1H, d, J = 6,6
Hz), 4,85-4,78 (1H, m), 4,33-4,31 (1H, m), 4,27-4,24 (1H, m), 3,94 (3H, s), 3,42-3,33 (2H, m).
LCMS (ESI) m/z 539 [M+H]".
Vidu 59
4-Amino-7-[(2R,3R,4S,5R)-3,4-dihydroxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]-5-
[2-(2-flo-6-metylsulfanyl-phenyl)etynyl]pyrolo[2,3-d]pyrimidin
Budc 1: Téng hop (2-etynyl-3-flophenyl)(metyl)sulfan

Thu duge hop chét néu ¢ d& myc nhu trong bude 1 ctia vi du 51, ngoai trir 1 2-flo-6-
(metylthio)benzaldehyt dugc st dung thay thé cho 2-flo-6-metoxybenzaldehyt.
[0366]
TH-NMR (CDCl) &: 7,32-7,25 (1H, m), 6,94 (1H, d, ] = 8,1 Hz), 6,89-6,64 (1H, m), 3,70 (1H,
s), 2,51 (3H, s).
Budc 2: Téng hop hop chét vi du 59

Thu dwoc hop chét néu & d& muc nhw trong budc 4 ctia vi du 1, ngoai trir 1a (2-etynyl-
3-flophenyl)(metyl)sulfan duoc st dung thay thé cho 2-etynyl-1,3-diflobenzen.
'H-NMR (CD;0D) &: 8,24 (1H, s), 7,65 (1H, s), 7,37-7,31 (1H, m), 7,11 (1H, d, J = 8,0 Hz),
6,99-6,94 (1H, m), 5,88 (1H, d, = 6,8 Hz), 4,85-4,78 (1H, m), 4,33-4,31 (1H, m), 4,27-4,24
(1H, m), 3,42-3,33 (2H, m), 2,56 (3H, s). LCMS (ESI) m/z 509 [M+H]".
Vidu 60
4-Amino-7-[(2R,3R,4S,5R)-3,4-dihydroxy-5-[(sulfamoylamino)metylJtetrahy drofuran-2-yl]-5-
[2-(2-flo-6-propoxy-phenyl)etynyl]pyrolo[2,3-d]pyrimidin
Budc 1: Téng hop 2-flo-6-propoxybenzaldehyt

Thu dugc hop chit néu & d& muc nhu trong bude 1 clia vi du 55, ngoai trir 1 1-
iodopropan dugc str dung thay thé cho iodoetan.
'H-NMR (CDCl) &: 10,48 (1H, s), 7,46 (1H, dt, ] =6,3, 8,5 Hz), 6,76 (1H, d, ] = 8,5 Hz), 6,71
(1H, dd, J=10.4, 8,5 Hz), 4,04 (2H, t, ] = 6,3 Hz), 1,93-1,83 (2H, m), 1,56 (1H, s), 1,07 GH, t,
J=73 Hz). LCMS (ESI) m/z 183 [M+H]"
Budc 2: Tong hop 2-etynyl-1-flo-3-propoxybenzen

Thu duge hop chét néu ¢ dé muc nhu trong bude 1 ctia vi du 51, ngoai trir 1a 2-flo-6-
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propoxybenzaldehyt duoc st dung thay thé cho 2-flo-6-metoxybenzaldehyt.
'H-NMR (CDCl) 6: 7,27-7,20 (1H, m), 6,72-6,63 (2H, m), 4,01 (2H, t,J = 6,5 Hz), 3,49 (1H,
s), 1,81-1,91 (2H, m), 1,07 (3H, t, J = 8,0 Hz).
Budc 3: Téng hop hop chit vi du 60

Thu duge hop chét néu & d& muc nhu trong budce 4 clia vi du 1, ngoai trir 13 2-etynyl-
1-flo-3-propoxybenzen dugc sir dung thay thé cho 2-etynyl-1,3-diflobenzen.
TH-NMR (CDsOD) &: 8,24 (1H, s), 7,57 (1H, s), 7,34-7,28 (1H, m), 6,88 (1H, d, ] = 8,0 Hz),
6,80-6,74 (1H, m), 5,86 (1H, d, J = 6,8 Hz), 4,85-4,78 (1H, m), 4,33-4,31 (1H, m), 4,27-4,24
(1H, m), 4,13 (2H, t, J=6,7 Hz), 3,42-3,33 (2H, m), 1,92-1,82 (2H, m), 1,07 3H, t, 7,4 Hz).
LCMS (ESI) m/z 521 [M+H]".
Vidu 61
4-Amino-7-[(2R,3R,48,5R)-3,4-dihydroxy-5-[(sulfamoylamino)metyljtetrahydrofuran-2-yl]-5-
[2-[2-flo-6-(2,2,2-trifloroetoxy)phenyl]etynyl]pyrolo[2,3-d]pyrimidin
Budc 1: Tong hop 2-flo-6-(2,2,2-trifloroetoxy)benzaldehyt

Thu dugc hop chit néu & @ muc nhu trong budc 1 cuia vi du 55, ngoai trirla 1,1,1-
triflo-2-iodoetan duoc str dung thay thé cho iodoetan.
'H-NMR (CDCl) 8: 10,45 (1H, s), 7,53 (1H, dt, J=6,1, 8,6 Hz), 6,89 (1H, dd, ] = 9,8, 8,6 Hz),
6,77 (1H, d, = 8,6 Hz), 4,48 (2H, g, J = 8,0 Hz). LCMS (ESI) m/z 223 [M+H]"
Budc 2: Tong hop 2-etynyl-1-flo-3-(2,2,2-trifloroetoxy)benzen

Thu duoc hop chit néu & d& muc nhu trong budc 1 ctia vi du 51, ngoai trix 14 2-flo-6-
(2,2,2-trifloroetoxy)benzaldehyt dugce str dung thay thé cho 2-flo-6-metoxybenzaldehyt.
IH-NMR (CDCl) é: 7,32-7,24 (1H, m), 6,88-6,81 (1H, m), 6,72 (1H, d, J = 8,0 Hz), 4,45 (2H,
g, J=28,0Hz), 3,53 (1H, s).
Budc 3: Téng hop hop chit vi du 61

Thu dugc hop chét néu & d& muc nhu trong bude 4 clia vi dy 1, ngoai trir 1 2-etynyl-
1-flo-3-(2,2,2-trifloroetoxy)benzen dugc st dung thay thé cho 2-etynyl-1,3-diflobenzen.
TH-NMR (CDsO0D) &: 8,24 (1H, s), 7,60 (1H, s), 7,39-7,33 (1H, m), 6,98 (1H, d, J = 8,5 Hz),
6,93-6,89 (1H, m), 5,86 (1H, d, J =7,1 Hz), 4,84-4,82 (1H, m), 4,76 (2H, q, ] = 8,4 Hz), 4,33-
4,29 (1H, m), 4,27-4,25 (1H, m), 3,40-3,37 (2H, m). LCMS (ESI) m/z 561 [M+H]".
Vidu 62
4-Amino-7-[(2R,3R 48,5R)-3,4-dihydroxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]-5-
[2-(2-etoxy-6-metoxy-phenyl)etynyl]pyrolo[2,3-d]pyrimidin
Budc 1: Tong hop 2-etoxy-6-metoxybenzaldehyt

Thu dugc hop chét néu & & muc nhu trong budc 1 ctia vi du 55, ngoai trir 13 2-
hydroxy-6-metoxybenzaldehyt dugc sir dung thay thé cho 2-flo-6-hydroxybenzaldehyt.
IH-NMR (CDCb) 8: 10,53 (1H, s), 7,42 (1H, t, ] = 8,5 Hz), 6,56 (2H, d, ] = 8,5 Hz), 4,15-4,08
(2H, q, T =7,0 Hz), 3,90 (3H, s), 1,46 (3H, t, J = 7,0 Hz). LCMS (ESI) m/z 181 [M+H]"
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Budc 2: Tong hop 1-etoxy-2-etynyl-3-metoxybenzen

Thu dugc hop chét néu & d& muyc nhu trong budc 1 ctia vi du 51, ngoai trir 1a 2-etoxy-
6-metoxybenzaldehyt dugc sir dung thay thé cho 2-flo-6-metoxybenzaldehyt.
'H-NMR (CDCl) é: 7,23 (1H, t, ] = 8,4 Hz), 6,55-6,50 (2H, m), 4,12 (2H, q, J = 7,0 Hz), 3,90
(3H, s), 3,53 (1H, s), 1,46 (3H, t, ] =7,0 Hz). LCMS (ESI) m/z 177 [M+H]"
Budc 3: Téng hop hop chat vi du 62

Thu duogc hop chét néu & d& myc nhu trong budc 4 ctia vi du 1, ngoai trir 12 1-etoxy-2-
etynyl-3-metoxybenzen duoc st dung thay thé cho 2-etynyl-1,3-diflobenzen.
IH-NMR (CDsOD) &: 8,22 (1H, s), 7,48 (1H, s), 7,27-7,23 (1H, m), 6,67-6,64 (2H, m), 5,85
(1H, d, J = 6,5 Hz), 4,88-4,80 (1H, m), 4,32-4,30 (1H, m), 4,26-4,23 (1H, m), 4,18 (2H, q, T =
7,0Hz), 3,91 (3H, s), 3,42-3,31 (2H, m), 1,45 (3H, t, ] = 7,0 Hz). LCMS (ESI) m/z 519
[V
Vidu 63
8-[2-[4-Amino-7-[(2R,3R 48S,5R)-3,4-dihydroxy-5-[ (sulfamoylamino)metyl]tetrahydrofuran-
2-ylJpyrolo[2.3-d]pyrimidin-5-yl]etynyl]-7-metoxyquinolin
Budc 1: Téng hop 8-etynyl-7-metoxyquinolin

Thu duge hop chit néu & dé muc nhu trong bude 1 ctia vi du 51, ngoai trix 14 7-
metoxyquinolin-8-carbaldehyt duoc sir dung thay thé cho 2-flo-6-metoxybenzaldehyt.
IH-NMR (CDCh) 8: 9,03 (1H, dd, ] =4,2, 1,8 Hz), 8,12 (1H, dd, ] = 8,3, 1,8 Hz), 7,83 (1H, d,
J=9,2Hz),7,35(1H, d, J=9,2Hz), 7,33 (1H, dd, ] = 8 3, 4,2 Hz), 4,10 (3H, ), 3,87 (1H, s).
LCMS (ESI) m/z 184 [M+H]*
Budc 2: Téng hop hop chét vi du 63

Thu duoc hop chit néu & d& muc nhur trong budc 4 clia vi du 1, ngoai trir 13 8-etynyl-
7-metoxyquinolin dugc str dung thay thé cho 2-etynyl-1,3-diflobenzen.
'H-NMR (CDsOD) &: 8,92 (1H, dd, J=4,3, 1,7 Hz), 8,29 (1H, dd, J = 8,3, 1,7 Hz), 8,22 (1H, s),
7,92 (1H, d, J=9,0 Hz), 7,59 (1H, s), 7,54 (1H, d, J = 9,0 Hz), 7,43 (1H, dd, ] = 8,3, 4,3 Hz),
5,89 (1H, d, J = 6,8 Hz), 4,61-4,59 (1H, m), 4,33 (1H, dd, J = 5,4, 2,7 Hz), 4,29-4,26 (1H, m),
4,11 (3H, s), 3,44-3,34 (2H, m). LCMS (ESI) mv/z 526 [M+H]".
Vi du 64
8-[2-[4-Amino-7-[(2R,3R 48S,5R)-3,4-dihydroxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-
2-yl]pyrolo[2,3-d]pyrimidin-5-yl]etynyl]-7-flo-4-metyl-2,3-dihydro-1,4-benzoxazin
Budc 1: Tong hop 7-flo-4-metyl-2,3-dihydro-1,4-benzoxazin

7-flo-2,3-dihydro-1,4-benzoxazin (1,50g, 9,79mmol) dugc hoa tan trong N,N-
dimetylformamit (15mL), va kali cacbonat (2,98g, 21,5mmol) va metyl iodua (1,67g,
11,8mmol) duoc thém vao d6 ¢ nhiét do trong phong. Sau khi hén hop tao thanh duge khqu i}
nhiét d trong phong trong 3 ngdy, nudc (60mL) va etyl axetat (60mL) dugc thém lién tuc vao
d6 dé phan chia hdn hop thanh 16p nuéc va 16p hitu co, sau d6 1a tach mdi 16p. Lép nude duoc
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chiét véi etyl axetat (60mL), va c4c 16p hitu co thu dugce duge gom. Lép hitu co duge gom
duoc rira lién tuc véi nude (60 mL) va nude mudi bdo hoa (60mL), va duge 1am khd qua natri
sulfat khan, sau d6 1a chung c4t dung méi. Phén cin dugc tinh ché bang séc ky cbt silicagel
(dung moi trién Khai: etyl axetat/hexan), nho d6 thu dugce 7-flo-4-metyl-2,3-dihydro-1,4-
benzoxazin (1,09g) & dang diu méau vang nhat.
TH-NMR (CDClL) 8: 6,58-6,51 (3H, m), 4,31 (2H, t, J =4,4 Hz), 3,20 2H, t, ] = 4,4 Hz), 2,84
(3H, s). LCMS (ESI) m/z 168,1 [M+H]"
Budc 2: Téng hop 7-flo-4-metyl-2,3-dihydro-1,4-benzoxazin-8-carbaldehyt

7-flo-4-metyl-2,3-dihydro-1,4-benzoxazin (1,07g, 6,40mmol) dugc hoa tan trong
tetrahydrofuran (17,1mL), va n-butyllithi (dung dich hexan 1,6M, 4,83mL) dugc thém nho giot
vao d6 cung v6i khudy & -78°C. Sau khi hdn hop nay dugc khudy & -78°C trong 3 gid, N,N-
dimetylformamit (702mg, 9,60mmol) dugc thém nhd giot vao do, va nhiét 46 nay dugc tang
1én dén 0°C. Dung dich nuéc amoni clorua bdo hoa (40mL) va etyl axetat (40mL) dugc thém
lién tuc vao dé, sau d6 1a tach mdi 16p. Lép nude duge chiét hai 14n véi etyl axetat (40mL), va
cac 16p hitu co thu dugc dugc gom. Lép hitu co duge gom dugc rira lién tuc v6i dung dich
nuécanunﬂcknuabﬁohoé(lOOnﬂ),nuéc(IOOHHJ,Vénuécrnuéibﬁohoé(lOOnﬂ),védugc
Emnkhéquana&imﬂﬁﬁkhmgsaudéléchung(ﬁidungrnéiPhﬁncénqucﬁnhchébﬁngséc
ky cot silicagel (dung mdi trién khai: etyl axetat/hexan), nhd d6 thu duge 7-flo-4-metyl-2,3-
dihydro-1,4-benzoxazin-8-carbaldehyt (1,13g) ¢ dang chét rin mau vang nhat.
'H-NMR (CDCL) &: 10,38 (1H, d, J =2,2 Hz), 6,78-6,73 (1H, m), 6,62-6,57 (1H, m), 4,45-
4,42 (2H, m), 3,28-3,25 (2H, m), 2,87 (3H, d, J = 1,8 Hz). LCMS (ESI) m/z 196,2 [M+H]"
Budc 3: Tong hop 8-etynyl-7-flo-4-metyl-2,3-dihydro-1,4-benzoxazin

Thu dugc hop chit néu & dé myc nhu trong budc 1 ctia vi du 51, ngoai trir 1a 7-flo-4-
metyl-2,3-dihydro-1,4-benzoxazin-8-carbaldehyt dugc str dung thay thé cho 2-flo-6-
metoxybenzaldehyt.
TH-NMR (CDCl) &: 6,59-6,56 (2H, m), 4,43 (2H, t, J = 4,4 Hz), 3,49 (1H, s), 3,22 2H, t, J =
4,4 Hz), 2,84 (3H, s). LCMS (ESI) m/z 192,4 [M+H]"
Bude 4: Tong hop hop chét vi du 64

Thu duge hop chit néu & d& muc nhu trong budce 4 clia vi du 1, ngoai trir 1a 8-etynyl-
7-flo-4-metyl-2,3-dihydro-1,4-benzoxazin dugc st dung thay thé cho 2-etynyl-1,3-diflobenzen.
'H-NMR (DMSO-Dg) 6: 8,17 (1H, s), 7,88 (1H, s), 7,38 (1H, dd, J = 7,3, 4,8 Hz), 6,78-6,69
(2H, m), 6,60 (2H, s), 5,91 (1H, d, J=7,3 Hz), 5,40 (1H, s), 5,24 (1H, 5), 4,58 (1H, t, ] =6,2
Hz), 4,43 (2H, t, ] =4,2 Hz), 4,12-4,07 (1H, m), 4,07-4,02 (1H, m), 3,26 (2H, t, ] =4,2 Hz),
3,23-3,16 (1H, m), 3,15-3,07 (1H, m), 2,82 (3H, s). LCMS (ESI) m/z 534,3 [M+H]".
Budc 5: Téng hop 8-[2-[4-amino-7-[(2R,3R,4S,5R)-3,4-dihydroxy-5-
[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]pyrolo[2,3-d]pyrimidin-5-yl]etynyl]-7-flo-4-
metyl-2,3-dihydro-1,4-benzoxazin hydroclorua
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Thu duge hop chét hydroclorua néu & d& muc nhu trong budc 5 ctia vi du 1.
IH-NMR (DMSO-Dy) : 8,47 (1H, s), 8,23 (1H, s), 6,82-6,76 (2H, m), 6,06 (1H, d, ] = 6,8 Hz),
4,49-4,45 (3H, m), 4,12 (1H, dd, J = 5,2, 2,8 Hz), 4,05 (1H, dt, ] = 5,6, 2,8 Hz), 3,28 CH, t, ] =
4,4 Hz), 3,23 (1H, dd, J = 14,0, 6,0 Hz), 3,13 (1H, dd, ] = 14,0, 6,0 Hz), 2,84 (3H, s). LCMS
(BESI) m/z 534,3 [M+H]*
Vidu 65
4-Amino-7-[(2R,3R,48,5R)-3,4-dihydroxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]-5-
[2-(2,4-dimetoxy-3-pyridyl)etynyl]pyrolo[2,3-d]pyrimidin
Budc 1: Téng hop 3-etynyl-2,4-dimetoxypyridin

Thu dugc hop chit néu & d& muc nhur trong budc 1 cia vi du 51, ngoai trir 12 2,4-
dimetoxynicotinaldehyt dugc stir dung thay thé cho 2-flo-6-metoxybenzaldehyt.
TH-NMR (CDCl) é: 8,05 (1H, d, J = 6,1 Hz), 6,54 (1H, d, ] = 6,1 Hz), 4,02 (3H, 5), 3,95 (3H,
s), 3,58 (1H, s). LCMS (ESI) m/z 164 [M+H]"
Budc 2: Téng hop hop chét vi du 65

Thu duoc hgp chit néu & dé muc nhur trong budc 4 ctia vi du 1, ngoai trir 1a 3-etynyl-
2,4-dimetoxypyridin duoc str dung thay thé cho 2-etynyl-1,3-diflobenzen.
'H-NMR (DMSO-Dy) &: 8,18 (1H, s), 8,08 (1H, d, J = 6,1 Hz), 7,85 (1H, d, J = 2,0 Hz), 7,35
(1H, s), 6,89 (1H, d,J = 6,1 Hz), 6,59 (2H, 5), 5,91 (1H, d,J = 7,1 Hz), 4,58 (1H, t, ] = 5,7 Hz),
4,11-4,08 (1H, m), 4,06-4,03 (1H, m), 3,95 (6H, d, T =2,7 Hz), 3,35 (2H, s), 3,22-3,10 (2H, m).
LCMS (EST) m/z 506 [M+H]".
Vidu 66
4-Amino-7-[(2R,3R,48,5R)-3,4-dihydroxy-5-[(sulfamoylamino)metyl]Jtetrahydrofuran-2-yl]-5-
[2-(2-etylsulfanyl-6-flo-phenyl)etynyl]pyrolo[2,3-d]pyrimidin
Budc 1: Tong hop 2-(etylthio)-6-florobenzaldehyt

Etyl (3-flophenyl)sulfan (2,0g, 12,8mmol) duoc hoa tan trong tetrahydrofuran (30mL),
va n-butyllithi (dung dich hexan 2,69M, 5,71mL) dugc thém nho giot vao d6 trong khi dugc
khudy cling v6i 1am mét & -78°C. Sau khi hén hop tao thanh duge khudy & -78°C trong 30 phut,
N,N-dimetylformamit (2,95mL, 38,4mmol) dugc thém vao do, sau d6 la khqu trong 1 gio.
Dung dich nuéc amoni clorua béo hoa duoc thém vao chét 16ng phan tmg, sau d6 1a chiét voi
etyl axetat. Sau khi dung mdi dugc chung cét, phan cin dugc tinh ché bang séc ky cot (dung
moi trién khai: hexan/etyl axetat), nh d6 thu duge 2-(etylthio)-6-florobenzaldehyt (430mg,
18%) & dang chét rin mau vang nhat.
'H-NMR (CDCl) é: 10,52 (1H, s), 7,51-7,46 (1H, m), 7,13 (1H, d, J = 8,8 Hz), 6,91 (1H, t, ] =
8,8 Hz),2,99 (2H, q,J=7,3 Hz), 1,42 (3H, t,J = 7,3 Hz).
Budc 2: Tong hop etyl(2-etynyl-3-flophenyl)sulfan

Thu dugc hop chit néu & dé muc nhu trong budce 1 cuia vi du 51, ngoai trir [ 2-
(etylthio)-6-florobenzaldehyt dugc str dung thay thé cho 2-flo-6-metoxybenzaldehyt.
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'H-NMR (CDCl) : 7,30-7,24 (1H, m), 7,03 (1H, d, J= 8,1 Hz), 6,89 (1H, dd, J = 8,8, 8,1 Hz),
3,71 (1H, s),3,03 2H, q, J=7,3 Hz), 1,40 3H, t, ] = 7,3 Hz).
Budc 3: Téng hop hop chét vi du 66

Thu duge hop chét néu & && muc nhu trong budc 4 ctia vi du 1, ngoai trir 1a ety (2-
etynyl-3-flophenyl)sulfan dugc str dung thay thé cho 2-etynyl-1,3-diflobenzen.
TH-NMR (DMSO-Ds) &: 8,16 (1H, s), 7,95 (1H, s), 7,91 (1H, d, J = 7,0 Hz), 7,46 (1H, t, J="7,7
Hz), 7,41-7,32 (2H, m), 7,22 (1H, d, J=8,1 Hz), 7,12 (1H, t, J = 8,8 Hz), 6,57 (2H, ), 5,91 (1H,
d,J=7,0Hz), 5,37 (1H, brs), 5,21 (1H, brs), 4,57 (1H, brs), 4,09-4,06 (1H, brm), 4,04-4,01
(1H, brm), 3,23-3,05 (2H, m), 1,28 (3H, t, J =7,0 Hz). LCMS (ESI) m/z 523 [M+H]".
Vidu 67
4-Amino-5-[2-[2,6-diflo-4-(triazol-2-ylmetoxy)phenyl]etynyl]-7-[(2R,3R,4S,5R)-3,4-
dihydroxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-2-yI]pyrolo[2,3-d]pyrimidin
Bude 1: Téng hop 4-((2H-1,2,3-triazol-2-yl)metoxy)-2,6-diflobenzaldehyt

Thu dugc hop chit néu & d& muc nhu trong bude 1 clia vi du 55, ngoai trir 12 2,6-diflo-
4-hydroxybenzaldehyt dugc sir dung thay thé cho 2-flo-6-hydroxybenzaldehyt, va 2-
(clometyl)triazol dugc st dung thay thé cho iodoetan.
IH-NMR (CDCl) &: 10,21 (1H, s), 7,76 (2H, s), 6,88 (2H, d, J = 10,0 Hz), 6,30 (2H, s). LCMS
(ESI) m/z 240 [M+H]"
Budc 2: Tong hop 2-((4-etynyl-3,5-diflophenoxy)metyl)-2H-1,2,3-triazol

Thu duoc hop chit néu & d muyc nhu trong budc 1 ciia vi du 51, ngoai trir 13 4-((2H-
1,2,3-triazol-2-yl)metoxy)-2,6-diflobenzaldehyt dugc st dung thay thé cho 2-flo-6-
metoxybenzaldehyt.
'H-NMR (CDCh) &: 7,74 (2H, s), 7,26 (2H, s), 6,82 (1H, d, ] = 8,5 Hz), 6,24 (1H, s), 3,43 (1H,
s). LCMS (ESI) m/z 236 [M+H]"
Budc 3: Téng hop hop chit vi du 67

Thu dugc hop chét néu & @ muc nhu trong budc 4 cia vi du 1, ngoai trir [a 2-((4-
etynyl-3,5-diflophenoxy)metyl)-2H-1,2,3-triazol dugc st dung thay thé cho 2-etynyl-1,3-
diflobenzen.
IH-NMR (DMSO-Ds) &: 8,17 (1H, s), 7,99 (2H, s), 7,96 (1H, s), 7,36-7,31 (1H, brs), 7,19 (2H,
d, J=9,5Hz), 6,61-6,57 (2H, s), 6,52 (2H, s), 5,91 (1H, d, J = 7,1 Hz), 5,40 (1H, d, ] = 6,6 Hz),
523 (1H, d, ] =4,1 Hz), 4,59-4,54 (1H, m), 4,10-4,06 (1H, m), 4,05-4,02 (1H, m), 3,22-3,16
(1H, m), 3,10-3,06 (1H, m). LCMS (ESI) m/z 578 [M+H]".
Vidu 68
4-Amino-7-[(2R,3R,4S,5R)-3,4-dihydroxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]-5-
[2-[2-(etylamino)-6-flo-phenyl]etynyl]pyrolo[2,3-d]pyrimidin
Budc 1: Tong hop 2-(etylamino)-6-florobenzaldehyt

Thu duoc hop chét néu & d& muc nhu trong budc 1 cua vi du 23, ngoai trir 1a 2,6-
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diflobenzaldehyt va etylamin dugc st dung thay thé cho 2-etynyl-1,3,5-triflobenzen va
morpholin.
'H-NMR (CDCl) §: 10,28 (1H, s), 8,66 (1H, brs), 7,35-7,29 (1H, m), 6,45 (1H, d, J=8,1 Hz),
6,27 (1H, dd, J = 11,4, 8,1 Hz), 3,32-3,25 (2H, m), 1,33 (3H, t, ] = 7,3 Hz). LRMS (ESI) m/z
168 [M+H]"
Budc 2: Tong hop N-etyl-2-etynyl-3-floanilin

Thu dugc hop chét néu & d& muc nhu trong budc 1 cta vi du 51, ngoai trir 13 2-
(etylamino)-6-florobenzaldehyt duoc str dung thay thé cho 2-flo-6-metoxybenzaldehyt.
'H-NMR (CDCl) §: 7,13 (1H, dd, J = 14,7, 7,7 Hz), 6,38-6,34 (2H, m), 4,62-4,56 (1H, brm),
3,62 (1H, s), 3,21 (2H, dq,J =7.3, 6,6 Hz), 1,29 (3H, t,J = 7,3 Hz). LRMS (ESI) m/z 164
[M+H]
Budc 3: Téng hop hop chat vi du 68

Thu duge hop chét néu & d& muc nhu trong budc 4 ctia vi du 1, ngoai trir 1a N-etyl-2-
etynyl-3-floanilin dugc st dung thay thé cho 2-etynyl-1,3-diflobenzen.
'H-NMR (CD;OD) é: 8,22 (1H, s), 7,55 (1H, s), 7,26 (1H, ddd, ] = 8,4, 8,4, 7,0 Hz), 6,82 (1H,
d,J=8,4Hz), 6,74 (1H, t,] = 8,4 Hz), 5,87 (1H, d, J = 6,6 Hz), 4,79 (1H, t, ] = 6,6 Hz), 4,30
(1H, dd, 1 =5,5, 2,6 Hz), 4,23-4,17 (2H, m), 4,19 (1H, q, ] = 7,0 Hz), 3,56-3,54 (2H, m), 1,46
(3H, t, ] =7,0 Hz). LCMS (ESI) m/z 506 [M+H]".
Vidu 69
4-Amino-5-[2-(2 4-diflo-3-pyridyl)etynyl]-7-[(2R,3R.4S,5R)-3,4-dihydroxy-5-
[(sulfamoylamino)mety]]tetrahydrofuran-2-ylJpyrolo[2,3-d]pyrimidin
Bude 1: Tong hop 3-etynyl-2,4-diflopyridin

Thu duoc hop chit néu & d& muc nhu trong bude 1 ciia vi du 51, ngoai trix 14 2,4-
diflonicotinaldehyt duoc sir dung thay thé cho 2-flo-6-metoxybenzaldehyt.
'H-NMR (AXETON-Dg) &: 8,38 (1H, dd, J = 8.2, 5,7 Hz), 7,44-7,40 (1H, m), 4,46 (1H, s).
LCMS (ESI) m/z 140 [M+H]"
Budc 2: Téng hop hop chét vi du 69

Thu dugc hop chét néu & d& muc nhu trong budc 4 cta vi dy 1, ngoai trir 1a 3-etynyl-
2 4-diflopyridin dugc st dung thay thé cho 2-etynyl-1,3-diflobenzen.
'H-NMR (CD;0D) &: 8,25 (1H, s), 8,18 (1H, dd, J = 8,2, 5,8 Hz), 7,73 (1H, s), 7,27 (1H, dd, J
=8.2,5,8 Hz), 5,87 (1H, d, ] = 6,6 Hz), 4,82 (1H, d, ] =5,9 Hz), 4,32 (1H, dd, ] = 5,5, 2,6 Hz),
426 (1H, g, =3,1 Hz), 3,43-3,33 (2H, m). LCMS (ESI) m/z 482 [M+H]J".
Vidu 70
4-Amino-7-[(2R,3R,48,5R)-3 4-dihydroxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-2-yI]-5-
[2-(2-etylsulfonyl-6-flo-4-pyrolidin-1-yl-phenyl)etynyl]pyrolo[2,3-d]pyrimidin
Bude 1: Tong hop 2,6-diflo-4-(pyrolidin-1-yl)benzaldehyt

Thu dugc hop chit néu & d& muc nhu trong budc 1 cua vi du 23, ngoai trir 1a 2,4,6-
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triflorobenzaldehyt va pyrolidin dugc st dung thay thé cho 2-etynyl-1,3,5-triflobenzen va
morpholin.
'H-NMR (CDCL) 8: 10,04 (1H, s), 6,01 (2H, d,J = 12,8 Hz), 3,35-3,32 (4H, m), 2,07-2,03 (4H,
m). LCMS (ESI) m/z 212 [M+H]*
Budc 2: Téng hop 2-(etylthio)-6-flo-4-(pyrolidin-1-yl)benzaldehyt
2,6-Diflo-4-(pyrolidin-1-yl)benzaldehyt (3,7g, 18mmol) dugc hoa tan trong N,N-
dimetylformamit (37mL), va natri etanthiolat (1,6g, 18mmol) dugc thém vao d6, sau d6 la
khudy & nhiét d9 trong phong trong 30 pht. Etyl axetat, nuée, va dung dich nudc natri hydro
cacbonat bao hoa dugc thém vao dung dich phan tmg, va 16p nude nay duge chiét véi etyl
axetat. L6p hitu co duge rira v6i nude va dung dich nude natri clorua bao hoa, va dugce lam
kho qua natri sulfat, sau d6 1a chung cAt dung méi. Phan cin duoc tinh ché bang séc ky cot
silicagel (dung mdi trién khai: clorofom), nh¢ d6 thu dugce 2-(etylthio)-6-flo-4-(pyrolidin-1-
ylbenzaldehyt (4,4g) & dang chét rin mau tring,
'H-NMR (CDCL) : 10,18 (1H, s), 6,10 (1H, d, ] =2,0 Hz), 5,98 (1H, dd, ] = 14,3, 2,0 Hz),
3,39-3,35 (4H, m), 2,91 (2H, q, ] = 7,3 Hz), 2,07-2,04 (4H, m), 1,41 3H, t,J=7,3 Hz). LCMS
(ESI) m/z 254 [M+H]"
Budc 3: Téng hop 2-(etylsulfonyl)-6-flo-4-(pyrolidin-1-yl)benzaldehyt
2-(Etylthio)-6-flo-4-(pyrolidin-1-yl)benzaldehyt (79mg, 0,3 Immol) dugc hoa tan
trong diclometan (1,6mL), va axit 3-cloperbenzoic (110mg, 0,65mmol) dugc thém vao do
trong bé d4, sau d6 1a khudy trong 2 gior trong bé d4. Axit 3-cloperbenzoic (56mg, 0,32mmol)
duoc thém vao hdn hop tao thanh trong bé d4, sau d6 1a khudy trong 1 gid trong bé da. Sau do,
axit 3-cloperbenzoic (10mg, 0,058mmol) dugc cho thém vao do trong b8 d4, sau do 1a khudy
trong 30 phut trong bé d4. Clorofom, nuéc, va dung dich nu6e natri hydro cacbonat béo hoa
duoc thém vao dung dich phén Umg trong bé d4, va dung dich nuéc duge chiét véi clorofom.
Lé6p hitu co duge rira voi dung dich nude natri clorua bdo hoa, va dugc lam khd qua natri sulfat,
sau d6 1a chung cit dung méi. Phan cin duoc tinh ché bang séc ky ct silicagel (dung moi trién
khai: etyl axetat/hexan), nhd d6 thu dugce 2-(etylsulfonyl)-6-flo-4-(pyrolidin-1-yl)benzaldehyt
(54mg, 0,19mmol, 62%) & dang chit rdn mau vang.
'H-NMR (CDCl) &: 10,28 (1H, s), 7,19 (1H, d, = 2,6 Hz), 6,33 (1H, dd, J = 13,9, 2,6 Hz),
3,62 (2H, q,J=17,5 Hz), 3,50-3,40 (4H, m), 2,11-2,08 (4H, m), 1,31 (3H, t, J=7,5 Hz). LCMS
(ESI) m/z 286 [M+H]"
Budc 4: Tong hop 1-(3-(etylsulfonyl)-4-etynyl-5-flophenyl)pyrolidin
Thu dugc hop chét néu & & muc nhu trong bude 1 ctia vi du 51, ngoai trir 14 2-
(etylsulfonyl)-6-flo-4-(pyrolidin-1-yl)benzaldehyt durgc sir dung thay thé cho 2-flo-6-
metoxybenzaldehyt.
'H-NMR (CDCL) &: 7,01 (1H, d,J =2,3 Hz), 6,38 (1H, dd, J = 11,9, 2,3 Hz), 3,63 (1H, s), 3,49
(2H, g, ] = 7,4 Hz), 3,36-3,32 (4H, m), 2,07-2,04 (4H, m), 1,27 3H, t, ] = 7,4 Hz). LCMS
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(ESI) m/z 282 [M+H]"
Bude 5: Tong hop hop chét vi du 70

Thu dugc hop chét néu & @& muc nhur trong budc 4 ctia vi du 1, ngoai trir 13 1-(3-
(etylsulfonyl)-4-etynyl-5-flophenyl)pyrolidin dwoc st dung thay thé cho 2-etynyl-1,3-
diflobenzen.
IH-NMR (CD;OD) &: 8,22 (1H, s), 7,61 (1H, s), 7,01 (1H, d, J =2,3 Hz), 6,66 (1H, dd, J = 12,4,
2,3 Hz), 5,86 (1H, d, ] =7,1 Hz), 4,85-4,81 (1H, m), 4,32-4,30 (1H, m), 4,27-4,24 (1H, m),
3,49 (2H, q, ] = 7,3 Hz), 3,40-3,36 (4H, m), 3,31-3,30 (2H, m), 2,10-2,07 (4H, m), 1,25 (3H, 1,
J=17,3 Hz). LCMS (ESI) m/z 624 [M+H].
Vidu71
4-Amino-7-[(2R,3R,4S,5R)-3,4-dihydroxy-5-[(sulfamoylamino)metyl]tetrahy drofuran-2-yl]-5-
[2-(3-flo-5-metoxy-4-pyridyl)etynyl]pyrolo[2,3-d]pyrimidin
Budc 1: Téng hop 4-etynyl-3-flo-5-metoxypyridin

Thu dugc hop chit néu & d& muc nhu trong budc 1 cua vi du 51, ngoai trir 1a 3-flo-3-
metoxyisonicotinaldehyt duoc sir dung thay thé cho 2-flo-6-metoxybenzaldehyt.
'H-NMR (CDCL) &: 8,21-8,17 (2H, m), 4,03 (3H, s), 3,69 (1H, s). LCMS (ESI) m/z 152
[MHH]"
Bude 2: Tong hop hop chét vi du 71

Thu duge hop chét néu & dé muc nhur trong bude 4 clia vi du 1, ngoai trir 14 4-etynyl-
3-flo-5-metoxypyridin duoc str dung thay thé cho 2-etynyl-1,3-diflobenzen.
'H-NMR (DMSO-Ds) &: 8,38 (1H, d, J="7,8 Hz), 8,37 (1H, s), 8,20 (1H, 5), 8,05 (1H, s), 7,32-
7,29 (1H, brs), 6,58 (2H, s), 5,93 (1H, d, J = 6,8 Hz), 5,41-5,38 (1H, brs), 5,23-5,21 (1H, brs),
4,59-4,57 (1H, m), 4,08-4,04 (2H, m), 4,07 (3H, s), 3,22-3,18 (1H, m), 3,12-3,08 (1H, m).
LCMS (ESI) m/z 494 [M+H].
Vidu72
4-Amino-7-[(2R,3R 4S,5R)-3,4-dihydroxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-2-y1]-5-
[2-[2-etylsulfonyl-6-flo-4-[(3R)-3-hydroxypyrolidin-1-yI}phenyl]etynyl]pyrolo[2,3-
d]pyrimidin ‘
Budc 1: Tong hop 2,6-diflo-4-[(3R)-3-hydroxypyrolidin-1-yl]benzaldehyt

Thu duge hop chét néu & d& muc nhur trong bude 1 ciia vi du 23, ngoai trir 14 2,4,6-
triflorobenzaldehyt va (R)-pyrolidin-3-ol dugc st dung thay thé cho 2-etynyl-1,3,5-triflobenzen
va morpholin.
IH-NMR (CDCb) &: 10,05 (1H, s), 6,03 (2H, d,J = 12,4 Hz), 4,70-4,66 (1H, m), 3,60-3,53 (2H,
m), 3,48-3,42 (1H, m), 3,36-3,31 (1H, m), 2,21-2,12 (2H, m), 1,79 (1H, d, J = 3,9 Hz). LCMS
(ESI) m/z 228 [M+H]"
Budc 2: Tong hop 2-etylsulfanyl-6-flo-4-[(3R)-3-hydroxypyrolidin-1-yl]benzaldehyt

Thu dugc hop chit néu & 3 muc nhu trong budc 2 clia vi du 70, ngoai trir 12 2,6-diflo-
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4-[(3R)-3-hydroxypyrolidin-1-yl]benzaldehyt dugc sir dung thay thé cho 2,6-diflo-4-
(pyrolidin-1-yl)benzaldehyt.
'H-NMR (CDCh) &: 10,19 (1H, ), 6,11 (1H, d, J=2,2 Hz), 6,00 (1H, dd, J = 14,1, 2,2 Hz),
4,69-4,66 (1H, m), 3,63-3,57 (2H, m), 3,50-3,45 (1H, m), 3,41-3,35 (1H, m), 2,91 2H, q, ] =
74 Hz),2,21-2,14 2H, m), 1,77 (1H, d, ] =4,1 Hz), 141 (3H, t, ] = 7,4 Hz). LCMS (ESD) m/z
270 [M+H]*
Bude 3: Tong hop 2-etylsulfonyl-6-flo-4-[(3R)-3-hydroxypyrolidin-1-yl]benzaldehyt

Thu dugc hop chét néu & d& muc nhu trong budc 3 cia vi du 70, ngoai trir 1 2-
etylsulfanyl-6-flo-4-[(3R)-3-hydroxypyrolidin-1-yl]benzaldehyt duoc sir dung thay thé cho 2-
(etylthio)-6-flo-4-(pyrolidin-1-yl)benzaldehyt.
'H-NMR (CDCl) &: 10,30 (1H, ), 7,20 (1H, d, ] =2,4 Hz), 6,36 (1H, dd, ] = 14,0, 2,4 Hz),
4,73-4,71 (1H, m), 3,67-3,42 (4H, m), 3,46-3,42 (1H, m), 3,35-3,32 (1H, m), 2,21-2,17 (2H, m),
1,76 (1H, d, 1=3,4 Hz), 1,32 (3H, t, ] = 7,6 Hz). LCMS (ESI) m/z 302 [M+H]"
Budc 4: Tong hop (3R)-1-(3-(etylsulfonyl)-4-etynyl-5-flophenyl)pyrolidin-3-ol

Thu dugc hop chét néu & d& muc nhu trong budc 1 cia vi du 51, ngoai trir 13 2-
etylsulfonyl-6-flo-4-[(3R)-3-hydroxypyrolidin-1-yl]benzaldehyt duoc sir dung thay thé cho 2-
flo-6-metoxybenzaldehyt.
'H-NMR (CDCL) &: 7,03 (1H, d, ] =2,4 Hz), 6,41 (1H, dd, ] = 11,7, 2,4 Hz), 4,69-4,67 (1H,
m), 3,65 (1H, s), 3,61-3,43 (5H, m), 3,35 (1H, d, J = 11,0 Hz), 2,23-2,12 (2H, m), 1,69 (1H, d,J
=3,7Hz), 1,27 3H, t, ] = 7,4 Hz). LCMS (ESI) m/z 298 [M+H]"
Budc 5: Téng hop hop chét vi du 72

Thu dugc hgp chét néu & d& muc nhu trong budc 4 cia vi du 1, ngoai trir 1a (3R)-1-(3-
(etylsulfonyl)-4-etynyl-5-flophenyl)pyrolidin-3-ol duoc sir dung thay thé cho 2-etynyl-1,3-
diflobenzen.
IH-NMR (CD;OD) &: 8,23 (1H, s), 7,62 (1H, s), 7,01 (1H, d, ] =2,3 Hz), 6,67 (1H, dd, J = 12,2,
2,3 Hz), 5,87 (1H, d, ] = 7,1 Hz), 4,85-4,79 (1H, m), 4,58-4,54 (1H, m), 4,32-4,30 (1H, m),
4,26-4,24 (1H, m), 3,58-3,43 (6H, m), 3,42-3,33 (2H, m), 2,22-2,14 (1H, m), 2,12-2,05 (1H, m),
1,25 3H, t, ] =7,4 Hz). LCMS (ESI) m/z 640 [M+H].
Vidu73
4-Amino-5-[2-(2-clo-6-flo-phenyl)etynyl]-7-[(2R,3R,4S,5R)-3,4-dihydroxy-5-
[(sulfamoylamino)metyl]tetrahydrofuran-2-ylJpyrolo[2,3-d]pyrimidin
Budc 1: Tong hop 1-clo-2-etynyl-3-flobenzen

Thu dugc hop chit néu & d& muc nhu trong bude 1 cia vi du 51, ngoai trir 1a 2-clo-6-
florobenzaldehyt dugc str dung thay thé cho 2-flo-6-metoxybenzaldehyt.
'H-NMR (CDCl) 8: 7,29-7,21 (2H, m), 7,05-7,00 (1H, m), 3,61 (1H, s).
Buéc2:Ténghqphqpcmﬁ\ddu73

Thu dugc hop chit néu & @& muc nhu trong bude 4 ctia vi du 1, ngoai trir 1a 1-clo-2-
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etynyl-3-flobenzen dugc str dung thay thé cho 2-etynyl-1,3-diflobenzen.
'H-NMR (CD;0D) &: 8,23 (1H, s), 7,67 (1H, s), 7,37-7,30 (2H, m), 7,18-7,13 (1H, m), 5,87
(1H, d, =71 Hz), 4,85-4,82 (1H, m), 4,33-4,31 (1H, m), 4,27-4,25 (1H, m), 3,43-3,34 (2H,
m). LCMS (ESI) m/z 497 [M+H].
Vidu 74
4-[4-[2-[4-amino-7-[(2R,3R 4S,5R)-3,4-dihydroxy-5-
[(sulfamoylamino)metyl]tetrahydrofuran-2-ylJpyrolo[2,3-d]pyrimidin-5-yl]etynyl]-3,5-diflo-
phenyl]-1,1-dioxo-1,4-thiazinan
Budc 1: Téng hop 4-(4-etynyl-3,5-diflophenyl)thiomorpholin-1,1-dioxit

Thu dugc hop chit néu & d&& muc nhu trong bude 3 clia vi du 70, ngoai trir 14 4-(4-
etynyl-3,5-diflophenyl)thiomorpholin dugc st dung thay thé cho 2-(etylthio)-6-flo-4-
(pyrolidin-1-yl)benzaldehyt.
'H-NMR (CDCls) &: 6,40 (2H, d, J = 10,2 Hz), 3,92-3,88 (4H, m), 3,42 (1H, s), 3,11-3,06 (4H,
m). LCMS (ESI) m/z 272 [M+H]"
Bude 2: Tong hop hop chit vi du 74

Thu dugc hop chit néu & d& muc nhu trong budc 4 cia vi dy 1, ngoai trir 12 4-(4-
etynyl-3,5-diflophenyl)thiomorpholin-1,1-dioxit dugc st dung thay thé cho 2-etynyl-1,3-
diflobenzen.
'H-NMR (DMSO-Dg) &: 8,18 (1H, s), 7,90 (1H, 5), 7,36-7,32 (1H, m), 6,95 2H, d,J = 11,4
Hz), 6,60 (2H, s), 5,92 (1H, d, J=7,0 Hz), 5,39 (1H, d, ] = 6,2 Hz), 5,24-5,22 (1H, m), 4,60-
4,55 (1H, m), 4,12-4,08 (1H, m), 4,06-4,03 (1H, m), 3,95-3,89 (4H, m), 3,25-3,17 (1H, m),
3,17-3,09 (5H, m). LCMS (ESI) m/z 614 [M+H]".
Vidu 75
4-Amino-7-[(2R,3R,4S,5R)-3 4-dihydroxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-2-y1]-5-
[2-[2-etylsulfonyl-6-flo-4-[(3R)-3-floropyrolidin-1-yl]phenyl]etynyl]pyrolo[2,3-d]pyrimidin
Budc 1: Téng hop 2,6-diflo-4-[(3R)-floropyrolidin-1-yl]benzaldehyt

Thu dugc hop chat néu & dé muc nhu trong budc 1 cia vi du 23, ngoai trir 13 2,4,6-
triflorobenzaldehyt va (R)-3-floropyrolidin dugc st dung thay thé cho 2-etynyl-1,3,5-
triflobenzen va morpholin.
'H-NMR (CDCl) &: 10,07 (1H, s), 6,04 (2H, d, J = 12,5 Hz), 5,47-5,32 (1H, m), 3,64-3,51 (4H,
m), 2,50-2,41 (1H, m), 2,28-2,08 (1H, m). LCMS (ESI) m/z 230 [M+H]"
Budc 2: Téng hop 2-(etylthio)-6-flo-4-[(3R)-3-floropyrolidin-1-yl]benzaldehyt

Thu dugc hop chit néu & d& muc nhu trong budc 2 cta vi du 70, ngoai trir 13 2,6-diflo-
4-[(3R)-floropyrolidin-1-yl]benzaldehyt dugc sir dung thay thé cho 2,6-diflo-4-(pyrolidin-1-
yl)benzaldehyt.
IH-NMR (CDCl) 8: 10,21 (1H, s), 6,11 (1H, d, ] = 1,8 Hz), 6,01 (1H, dd, J=13,9, 1,8 Hz),
5,47-5,33 (1H, m), 3,70-3,52 (4H, m), 2,92 (2H, q, J = 7,3 Hz), 2,49-2,40 (1H, m), 2,28-2,09
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(1H, m), 1,41 3H, t, ] =7,3 Hz). LCMS (ESD) m/z 272 [M+H]"
Bude 3: Téng hop 2-(etylsulfonyl)-6-flo-4-[(3R)-3-floropyrolidin-1-yI]benzaldehyt

Thu duge hop chit néu & & muc nhu trong bude 3 ctia vi du 70, ngoai trir 14 2-
(etylthio)-6-flo-4-[(3R)-3-floropyrolidin-1-yl]benzaldehyt dugc sir dung thay thé cho 2-
(etylthio)-6-flo-4-(pyrolidin-1-yl)benzaldehyt.
'H-NMR (CDCL) &: 10,31 (1H, s), 7,21 (1H, d, J=2,3 Hz), 6,38 (1H, dd, ] = 13,7, 2,3 Hz),
5,51-5,35 (1H, m), 3,74-3,60 (6H, m), 2,53-2,45 (1H, m), 2,29-2,14 (1H, m), 1,32 BH, t,J =
7,3 Hz). LCMS (ESI) m/z 304 [M+H]"
Budc 4: Téng hop (3R)-1-(3-etylsulfonyl-4-etynyl-5-flo-phenyl)-3-flo-pyrolidin

Thu dugc hop chét néu & d& muc nhu trong bude 1 cta vi du 51, ngoai trir 14 2-
(etylsulfonyl)-6-flo-4-[(3R)-3-floropyrolidin-1-yI]benzaldehyt dwoc st dung thay thé cho 2-flo-
6-metoxybenzaldehyt.
'H-NMR (CDCl) &: 7,03 (1H, d, J =24 Hz), 6,42 (1H, dd, ] = 11,7, 2,4 Hz), 5,47-5,33 (1H,
m), 3,66-3,64 (2H, m), 3,61-3,46 (SH, m), 2,49-2,40 (1H, m), 2,29-2,11 (1H, m), 1,27 3H, t, J
=17,5 Hz). LCMS (ESI) m/z 300 [M+H]"
Bude 5: Tong hop hop chét vi du 75

Thu duge hop chét néu & d& muc nhu trong budc 4 ctia vi du 1, ngoai trir 1a (3R)-1-(3-
etylsulfonyl-4-etynyl-5-flo-phenyl)-3-flo-pyrolidin duoc sir dung thay thé cho 2-etynyl-1,3-
diflobenzen.
'H-NMR (CD;OD) &: 8,20 (1H, s), 7,60 (1H, s), 6,99 (1H, d, ] = 2,6 Hz), 6,66 (1H, dd, J = 12,
2,6 Hz), 5,86 (1H, d, ] = 7,0 Hz), 5,47-5,34 (1H, m), 4,81-4,78 (1H, m), 4,31-4,29 (1H, m),
4,25-423 (1H, m), 3,70-3,44 (6H, m), 3,41-3,32 (2H, m), 2,42-2,15 (2H, m), 1,24 BH, t, J =
7,3 Hz). LCMS (ESI) m/z 642 [M+H].
Vidu76
4-Amino-5-[2-(5-benzyloxypyrimidin-2-yl)etynyl]-7-[(2R,3R.4S,5R)-3,4-dihy droxy-5-
[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]pyrolo[2,3-d]pyrimidin
Bude 1: Téng hop 5-(benzyloxy)-2-bromopyrimidin

2-Bromopyrimidin-5-ol (200mg, 1,1mmol) dugc hoa tan hén hop 16ng gdm
tetrahydrofuran (1mL) va N,N-dimetylformamit (1mL). Sau d6, kali cacbonat (170mg,
1,3mmol) va benzyl bromua (0,15mL, 1,3mmol) dugc thém vao dé & nhi€t d6 trong phong,
sau d6 1a khudy ¢ nhiét do trong phong trong 6 gid. Dung dich phan tmg dugc phéan chia voi
etyl axetat va nudce, va 16p hitu co duge rira v6i nude va nude mudi bdo hoa. San pham tao
thanh duoc lam kho qua natri sulfat khan, sau d6 dugc loc va ¢d, va phén can duoc tinh ché
bing séc ky cdt silicagel (dung méi trién khai: etyl axetat/hexan), nhd d6 thu duoc 5-
(benzyloxy)-2-bromopyrimidin (200mg, 0,75mmol, 66%) & dang bot mau tring.
'H-NMR (CDCL) &: 8,31 (2H, s), 7,45-7,36 (5H, m), 5,15 (2H, s). LCMS (ESI) m/z 265
[M+H]"
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Budc 2: Téng hop 5-(benzyloxy)-2-((triisopropylsilyl)etynyl)pyrimidin

5-(Benzyloxy)-2-bromopyrimidin (200mg, 0,75mmol), etynyltriisopropylsilan
(0,34mL, 1,5mmol), bis(triphenylphosphin)paladi (IT) diclorua (53mg, 0,075mmol), dong
iodua (14mg, 0,075mmol), va diisopropyletylamin (0,26mL, 1,5mmol) dugc tao hén dich
trong tetrahydrofuran (2mL). Dung dich phén {mg nay dugc khudy & 70°C trong 1 gioy va 30
phut, va dugc loc qua dém celite, sau d6 1a chung cét dung moi. Phén cin duoc tinh ché bang
sac ky cot silicagel (dung mdi trién khai: etyl axetat/hexan), nh¢r d6 thu dugce 5-(benzyloxy)-2-
((triisopropylsilyl)etynyl)pyrimidin (120mg, 0,32mmol, 43%) & dang diu mau vang.
'H-NMR (CDCL) &: 8,42 (2H, s), 7,43-7,36 (5H, m), 5,18 (2H, s), 1,17-1,13 (21H, m). LCMS
(ESI) m/z 367 [M+H]"
Bude 3: Téng hop 5-(benzyloxy)-2-etynylpyrimidin

5-(Benzyloxy)-2-((triisopropylsilyl)etynyl)pyrimidin (120mg, 0,32mmol) dugc hoa
tan trong tetrahydrofuran (1mL), va dung dich tetrabutylamoni florua (IM dung dich
tetrahydrofuran, 0,38mL, 0,38mmol) dugc thém vao dé & nhiét d trong phong, sau d6 1a
khudy & nhiét do trong phong trong 30 phut. Sau khi dung méi dugc chung cét, phan cin dugc
tinh ché bing séc ky cot silicagel (dung moi trién khai: etyl axetat/hexan), nhdr d6 thu dugc 5-
(benzyloxy)-2-etynylpyrimidin (45mg, 0,21mmol, 67%) & dang bt mau vang.
TH-NMR (CDCls) &: 8,43 (2H, s), 7,44-7,38 (5H, m), 5,19 (2H, s), 3,04 (1H, s). LCMS (ESI)
m/z 211 [M+H]"
Budc 4: Téng hop hop chét vi du 76

Thu dugc hop chit néu & d& muc nhu trong budc 4 ctia vi du 1, ngoai trir 1a 5-
(benzyloxy)-2-etynylpyrimidin duoc st dung thay thé cho 2-etynyl-1,3-diflobenzen.
IH-NMR (CD;OD) &: 8,57 (2H, s), 8,26 (1H, s), 7,75 (1H, s), 7,49-7,33 (5H, m), 5,87 (1H, d, J
=6,8 Hz), 5,30 (2H, s), 4,84-4,79 (1H, m), 4,32-4,27 (1H, m), 4,26-4,24 (1H, m), 3,40-3,35
(2H, m). LCMS (ESI) m/z 553 [M+H]".
Vidu77
4-Amino-5-[2-(4-benzyloxy-2-flo-phenyl)etynyl]-7-[(2R,3R,4S,5R)-3,4-dihydroxy-5-
[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]pyrolo[2,3-d]pyrimidin
Budc 1: Tong hop ((4-(benzyloxy)-2-flophenyl)etynyl)trimetylsilan

Thu dugc hop chét néu & d& muc nhu trong budc 2 cia vi du 76, ngoai trir 1 4-
(benzyloxy)-2-flo-1-iodobenzen va etynyltrimetylsilan dwoc st dung thay thé cho 5-
(benzyloxy)-2-bromopyrimidin va etynyltriisopropylsilan.
TH-NMR (CDCls) 8: 7,43-7,33 (6H, m), 6,77 (1H, dd, ] = 10,4, 2,8 Hz), 6,70-6,67 (1H, m),
5,04 (2H, s), 0,25 (9H, s).
Budc 2: Téng hop 4-(benzyloxy)-1-etynyl-2-flobenzen

Thu dugc hop chit néu & d& muc nhu trong bude 3 ctia vi du 76, ngoai trir 1 4((4-
(benzyloxy)-2-flophenyl)etynyl)trimetylsilan duoc sir dung thay thé cho 5-(benzyloxy)-2-
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((triisopropylsityletynyl)pyrimidin.
'H-NMR (CDCl) &: 7,43-7,29 (6H, m), 6,66-6,79 (2H, m), 5,04 (2H, s), 3,25 (1H, s).
Buﬁc3:Ténghqphqpcmﬁ\ddu77

Thu dugc hop chat néu & d& muc nhu trong budc 4 ctia vi du 1, ngoai trir 12 4-
(benzyloxy)-1-etynyl-2-flobenzen dugc st dung thay thé cho 2-etynyl-1,3-diflobenzen.
'H-NMR (CD;0D) &: 8,22 (1H, s), 7,56 (1H, s), 7,40-7,26 (6H, m), 6,87-6,84 (2H, m), 5,85
(1H, d, 7= 6,8 Hz), 5,12 (2H, 5), 4,83-4,81 (1H, m), 4,33-4,29 (1H, m), 4,27-4,25 (1H, m),
3,40-3,35 (2H, m). LCMS (ESI) m/z 569 [M+H]".
Vidu 78
4-Amino-5-[2-[4-(benzylamino)phenyl]etynyl]-7-[(2R,3R.4S,5R)-3,4-dihydroxy-5-
[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]pyrolo[2,3-d]pyrimidin
Budc 1: Téng hop N-benzyl-4-((triisopropylsilyl)etynyl)anilin

Thu duogc hop chét néu & @ muc nhu trong budc 2 ctia vi du 76, ngoai trir 1a N-
benzyl-4-iodoanilin va etynyltriisopropylsilan duoc st dung thay thé cho 5-(benzyloxy)-2-
bromopyrimidin va etynyltriisopropylsilan.
IH-NMR (CDCL) &: 7,37-7,25 (7TH, m), 6,53 (2H, d, ] = 8,8 Hz), 4,34 (2H, s), 1,12-1,05 (21H,
m). LCMS (ESI) m/z 364 [M+H]"
Budc 2: Tong hop N-benzyl-4-etynylanilin

Thu duogc hop chat néu & @& muc nhu trong budc 3 ctia vi du 76, ngoai trir 14 N-
benzyl-4-((triisopropylsilyl)etynyl)anilin duoc st dung thay thé cho 5-(benzyloxy)-2-
((triisopropylsilyl)etynyl)pyrimidin.
IH-NMR (CDCB) &: 7,39-7,25 (7H, m), 6,55 (2H, d, ] = 8,0 Hz), 4,35 (2H, 5), 4,28-4,19 (1H,
brs), 2,96 (1H, s). LCMS (ESI) m/z 208 [M+H]"
Bude 3: Téng hop hop chit vi du 78

Thu duge hop chét néu & d& muc nhu trong budc 4 cta vi du 1, ngoai trir [a N-benzyl-
4-etynylanilin dugce str dung thay thé cho 2-etynyl-1,3-diflobenzen.
'H-NMR (CDsOD) &: 8,25 (1H, s), 7,60 (1H, s), 7,36-7,20 (7H, m), 6,60 (2H, d, J = 8,8 Hz),
5,93 (1H, d, J = 6,6 Hz), 4,73-4,70 (1H, m), 4,35 (2H, s), 4,31-4,29 (1H, m), 4,25-4,22 (1H, m),
3,40-3,35 (2H, m). LCMS (EST) m/z 550 [M+H]".
Vidu79
2-[2-[4-Amino-7-[(2R,3R,4S,5R)-3,4-dihydroxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-
2-yl]pyrolo[2,3-d]pyrimidin-5-yl]etynyl]-3-florobenzamit
Budc 1: Tong hop 3-flo-2-((trimetylsilyl)etynyl)benzamit

Thu duoc hgp chit néu & d& muc nhu trong bude 2 ctia vi du 76, ngoai trir 1a 3-flo-2-
iodobenzamit va etynyltrimetylsilan duoc str dung thay thé cho 5-(benzyloxy)-2-
bromopyrimidin va etynyltriisopropylsilan.
IH-NMR (CDCh) &: 7,96 (1H, d, J = 7,8 Hz), 7,83-7,55 (1H, brs), 7,45-7,40 (1H, m), 7,28-7,22

-81-



31266

(1H, m), 6,19-5,72 (1H, brs), 0,31 (9H, s). LCMS (ESI) mv/z 236 [M+H]"
Budc 2: Téng hop 2-etynyl-3-florobenzamit

Thu duge hop chit néu & & muc nhu trong budce 3 cta vi du 76, ngoai trir 14 3-flo-2-
((trimetylsilyl)etynyl)benzamit dugc stir dung thay thé cho 5-(benzyloxy)-2-
((triisopropylsilyl)etynyl)pyrimidin.

'H-NMR (CDC) &: 7,89-7,86 (1H, m), 7,46 (1H, dt, J =54, 8,0 Hz), 7,30-7,21 (2H, m), 6,29-
5,45 (1H, brs), 3,77 (1H, s). LCMS (ESI) m/z 164 [M+H]"
Budc 3: Tong hop hop chét vi du 79

Thu dugc hop chit néu & @ muc nhu trong bude 4 cia vi du 1, ngoai trir 1a 2-etynyl-
3-florobenzamit dugc st dung thay thé cho 2-etynyl-1,3-diflobenzen.

'H-NMR (CDsOD) &: 8,23 (1H, s), 7,66 (1H, s), 7,47-7,41 (2H, m), 7,35-7,30 (1H, m), 5,87
(1H, d, ] = 6,8 Hz), 4,82-4,75 (1H, m), 4,32-4,29 (1H, m), 4,26-4,24 (1H, m), 3,40-3,35 (2H,
m). LCMS (ESI) m/z 506 [M+H]".

Vidu 80

4-Amino-5-[2-(3,5-diflo-2-metoxy-4-pyridyl)etynyl]-7-[(2R,3R 4S,5R)-3,4-dihydroxy-5-
[(sulfamoylamino)metylJtetrahydrofuran-2-yl]pyrolo[2,3-d]pyrimidin

Budc 1: Tong hop 4-etynyl-3,5-diflo-2-metoxypyridin

2,3,5-triflo-4-iodopyridin (500mg, 1,93mmol) dugc hoa tan trong metanol (3mL), va
natri metoxit (dung dich metanol 5M, 1,15mL) dugc thém vao d6 & nhiét do trong phong, sau
d6 1a khudy & nhiét d9 trong phong qua dém. Dung dich phén Gmg dugc phéan chia giita etyl
axetat va nudc, va 16p hitu co dugc tich va rira lién tyc véi nude va nude mubi. Dung mdi
dugc chung ct, va phan cin dugc tinh ché bang sic ky cot silicagel (dung mdi trién khai: etyl
axetat/hexan), nhd d6 thu duoc san phim dich (376mg) & dang hdn hop dau chira 4-etynyl-3,5-
diflo-2-metoxypyridin va 4-etynyl-3-flo-2,5-dimetoxypyridin.

Quy trinh tdng hop dugc thuc hién nhu trong cac bude 2 va 3 clia vi du 76 bing cach
str dung hdn hop thu duoc, sau d6 12 tach va tinh ché bang sic ky cot silicagel (dung moi trién
khai: etyl axetat/hexan) dé tao ra hop chét néu & d& muc.

TH-NMR (CDCl) &: 7,87 (1H, s), 4,02 (3H, s), 3,73 (1H, ).
Budc 2: Téng hop hop chét vi du 80

Thu dugc hop chit néu & d& muc nhu trong bude 4 ctia vi du 1, ngoai trir 12 4-
etynyl-3,5-diflo-2-metoxypyridin dugc sir dung thay thé cho 2-etynyl-1,3-diflobenzen.
'H-NMR (DMSO-Dg) &: 8,20 (1H, s), 8,19 (1H, s), 8,14 (1H, s), 7,32-7,29 (1H, m), 6,59 (2H,
s), 5,94 (1H, d, ] = 6,6 Hz), 5,41 (1H, d, ] = 6,6 Hz), 5,24 (1H, d, ] = 4,4 Hz), 4,58 (1H, ddd, J =
73,62, 4,4 Hz), 4,11-4,04 (2H, m), 3,96 (3H, s). LCMS (ESI) m/z 512 [M+H]".
Vidu 81
4-Amino-7-[(2R,3R,48S,5R)-3 4-dihydroxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]-5-
[2-(3-flo-2,5-dimetoxy-4-pyridyl)etynyl]pyrolo[2,3-d]pyrimidin
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Budc 1: Téng hop 4-etynyl-3-flo-2,5-dimetoxypyridin

Theo buéde 1 cia vi du 80 thu dugc hop chit néu & dé muc.
TH-NMR (CDCl) 8: 7,76 (1H, s), 4,01 (3H, s), 3,97 (3H, s), 3,66 (1H, 5).
Budc 2: Téng hop hop chét vi du 81

Thu duge hop chit néu ¢ d& muc nhu trong budc 4 ctia vi du 1, ngoai trir 13 4-etynyl-
3-flo-2,5-dimetoxypyridin dugce str dung thay thé cho 2-etynyl-1,3-diflobenzen.
IH-NMR (CD;OD) &: 8,26 (1H, s), 7,83 (1H, s), 7,75 (1H, s), 5,89 (1H, d, ] = 6,6 Hz), 4,85-
4,82 (3H, m), 4,34-4,32 (1H, m), 4,29-4,26 (1H, m), 4,04 3H, ), 3,99 (3H, s), 3,70-3,67 (1H,
m), 3,58-3,56 (1H, m), 3,42 (1H, dd, J= 12,5, 44 Hz), 3,37 (1H, dd, J = 12,5, 3,7 Hz). LCMS
(ESD) m/z 524 [M+H]".
Vidu 82
4-Amino-7-[(2R,3R,48S,5R)-3,4-dihy droxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-2-yI]-5-
[2-(2-etylsulfanylphenyl)etynyl]pyrolo[2,3-d]pyrimidin
Budc 1: Téng hop 1-etylsulfanyl-2-etynyl-benzen

Thu dugc hop cht néu & @ muc nhu trong budc 2 va budce 3 cta vi du 76, ngoai trir
1a 1-bromo-2-etylsulfanyl-benzen dugc sir dung thay thé cho 5-(benzyloxy)-2-bromopyrimidin.
'H-NMR (CDCL) §: 7,49 (1H, dd, J=7,5, 1,3 Hz), 7,33-7,25 (2H, m), 7,12 (1H, dt, ] = 1,5, 7.3
Hz), 3,47 (1H,s), 3,01 (2H, q, J=7,5Hz), 1,37 (3H, dd, J = 9,5, 5,1 Hz).
Budc 2: Téng hop hop chét vi du 82

Thu dugc hop chit néu & d& muc nhu trong bude 4 ciia vi du 1, ngoai trir 1a 1-
etylsulfanyl-2-etynyl-benzen dugc st dung thay thé cho 2-etynyl-1,3-diflobenzen.
'H-NMR (DMSO-Dy) &: 8,18 (1H, s), 7,91 (1H, s), 7,52 (1H, dd, ] = 7,7, 1,1 Hz), 7,44-7,36
(3H, m), 7,23 (1H, dt, ]=1,5, 7,3 Hz), 6,61 (2H, s), 5,93 (1H, d, ] = 7,0 Hz), 5,41 (1H, d,J =
6,6 Hz), 5,25 (1H, d, ] =4,4 Hz), 4,59 (1H, q, ] = 6,2 Hz), 4,12-4,03 (2H, m), 3,23-3,19 (1H,
m), 3,13 (1H, dd, J=8,1, 5,1 Hz), 3,05 (2H, q, J=7,5 Hz), 1,29 3H, t, ] = 7,3 Hz). LCMS
(ESI) m/z 505,3 [M+H]".
Vidu 83
4-Amino-7-[(2R,3R,4S,5R)-3,4-dihydroxy-5-[(sulfamoylamino)metyl]tetrahy drofuran-2-yl]-5-
[2-(1,1-dioxo-3,4-dihydro-2H-thiochromen-8-yl)etynyl]pyrolo[2,3-d]pyrimidin
Budc 1: Téng hop triisopropyl(thiochroman-8-yletynyl)silan

Thu dugc hop chit néu & dé muc nhu trong budc 2 cta vi du 76, ngoai trir 1a 8-
iodothiochroman dugc sir dung thay thé cho 5-(benzyloxy)-2-bromopyrimidin.
'H-NMR (CDCL) &: 7,27-7,25 (1H, m), 6,97-6,93 (1H, m), 6,89 (1H, t, ] =7,6 Hz), 3,07-3,04
(2H, m), 2,80 (2H, t, J =6,1 Hz), 2,12-2,06 (2H, m), 1,26-1,04 (21H, m).
Budc 2: Téng hop 8-etynyl thiochroman

Thu duge hop chit néu & d& muc nhu trong bude 3 ctia vi du 76, ngoai trir 1
triisopropyl(thiochroman-8-yletynyl)silan dugc sir dung thay thé cho 5-(benzyloxy)-2-
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((triisopropylsilyl)etynyl)pyrimidin.
'H-NMR (CDCls) &: 7,31-7,26 (1H, m), 7,02-6,98 (1H, m), 6,92 (1H, t, ]=7,6 Hz), 3,45 (1H,
s), 3,09-3,06 (2H, m), 2,82 (2H, t, J = 6,1 Hz), 2,13-2,07 (2H, m).
Budrc 3: Tong hop 8-etynyl thiochroman 1,1-dioxit

1,4-Dioxan (1mL) va nuée (0,50mL) duge thém vao 8-etynyl thiochroman (59mg,
0,34mmol). Sau d6, oxon (420mg, 0,68mmol) dugc thém vao d6 dudi diéu kién 1am mat béng
d4, va h6n hop tao thanh dugc cho lam 4m dén nhiét d0 trong phong qua dém. Dung dich phan
tmg dugc phan chia ¢ nhiét 9 trong phong cling voi bd sung etyl axetat, dung dich nu6c natri
hydro cacbonat bdo hod, va nudc, va 16p nudc nay duge chiét véi etyl axetat. Lép hitu co dugc
rira v6i nude mubi bao hod, va dugce 1am kho qua natri sulfat, sau d6 dugce loc va cd. Phén cin
dugc tinh ché bang sic ky cot silicagel (dung mdi trién khai: etyl axetat/hexan), nh¢ d6 thu
duoc hop chét néu & d& muc (51mg, 0,25mmol, 73%) & dang chét rin mau tring.
'H-NMR (CDCl) &: 7,55 (1H, d, J=7,8 Hz), 7,38 (1H, t,J = 7,8 Hz), 7,21 (1H, dd, J =78, 1,0
Hz), 3,59 (1H, s), 3,44-3,41 (2H, m), 3,01 (2H, t, ] = 6,2 Hz), 2,48-2,42 (2H, m). LCMS (ESI)
m/z 207 [M+H]"
Budc 4: Téng hop hop chét vi du 83

Thu dugc hop chit néu & d&& muc nhur trong bude 4 clia vi du 1, ngoai trir 1 8-etynyl
thiochroman 1,1-dioxit duoc st dung thay thé cho 2-etynyl-1,3-diflobenzen.
'H-NMR (CDs0D) &: 8,22 (1H, s), 7,69 (1H, s), 7,57 (1H, d, J=7,6 Hz), 7,48 (1H, t, ] =7,6
Hz), 7,30 (1H, d, J=7,6 Hz), 5,87 (1H, d, ] = 6,8 Hz), 4,83-4,79 (1H, m), 4,32-4,30 (1H, m),
4,27-4,25 (1H, m), 3,54-3,51 (2H, m), 3,43-3,33 (2H, m), 3,07 (2H, t, ] = 6,0 Hz), 2,43-2,38
(2H, m). LCMS (ESI) m/z 549 [M+H].
Vidu 84
2-[2-[4-Amino-7-[(2R,3R,4S,5R)-3,4-dihydroxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-
2-ylJpyrolo[2,3-d]pyrimidin-5-yl]etynyl]-3-flo-benzensulfonamit
Budc 1: Téng hop 3-flo-2-((trimetylsilyl)etynyl)benzensulfonamit

Thu dugc hop chit néu & d& muc nhur trong bude 2 clia vi du 76, ngoai trir 1a 3-flo-2-
iodobenzensulfonamit va etynyltrimetylsilan dugc str dung thay thé cho 5-(benzyloxy)-2-
bromopyrimidin va etynyltriisopropylsilan.
'H-NMR (CDCh) 8: 7,85 (1H, d, J =7,8 Hz), 7,45-7,41 (1H, m), 7,31-7,27 (1H, m), 5,24 (2H,
s), 0,33 (9H, s). LCMS (ESI) mv/z 272 [M+H]*
Budc 2: Tong hop 2-etynyl-3-flobenzensulfonamit

Thu duge hop chit néu & d& muc nhu trong budce 3 cta vi du 76, ngoai triy 14 3-flo-2-
((trimetylsilyl)etynyl)benzensulfonamit duoc str dung thay thé cho 5-(benzyloxy)-2-
((triisopropylsilyl)etynyl)pyrimidin.
IH-NMR (CDCL) &: 7,88 (1H, d, J =7,8 Hz), 7,52-7,47 (1H, m), 7,37-7,31 (1H, m), 5,21 (2H,
s), 3,90 (1H, s). LCMS (ESI) m/z 200 [M+H]"
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Budc 3: Téng hop hop chét vi du 84

Thu dugc hop chit néu & & muc nhu trong budce 4 clia vi du 1, ngoai trir 13 2-etynyl-
3-flobenzensulfonamit dugc sit dung thay thé cho 2-etynyl-1,3-diflobenzen.
'H-NMR (CD30D) &: 8,30 (1H, s), 7,85 (1H, d,J =7,8 Hz), 7,74 (1H, s), 7,54-7,49 (1H, m),
7,46-7,41 (1H, m), 5,88 (1H, d, ] = 6,8 Hz), 4,84-4,81 (1H, m), 4,33-4,30 (1H, m), 4,27-4,25
(1H, m), 3,43-3,33 (2H, m). LCMS (ESI) m/z 542 [M+H].
Vidu 85
4-Amino-5-[2-(2-xyano-6-flo-phenyl)etynyl]-7-[(2R,3R,4S,5R)-3,4-dihydroxy-5-
[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]pyrolo[2,3-d]pyrimidin
Budc 1: Téng hop 3-flo-2-((trimetylsilyl)etynyl)benzonitril

Thu dugc hop chit néu & d&& muc nhur trong bude 2 clia vi du 76, ngoai trir 1a 3-flo-2-
iodobenzonitril va etynyltrimetylsilan dugc str dung thay thé cho 5-(benzyloxy)-2-
bromopyrimidin va etynyltriisopropylsilan.
'H-NMR (CDCl) &: 7,46-7,44 (1H, m), 7,41-7,35 (1H, m), 7,33-7,29 (1H, m), 0,31 (9H, s).
LCMS (ESI) m/z 218 [M+H]"
Budc 2: Téng hop 2-etynyl-3-florobenzonitril

Thu dugc hop chit néu & @ muc nhu trong bude 3 ciia vi du 76, ngoai trix 1a 3-flo-2-
((trimetylsilyl)etynyl)benzonitril dugc sir dung thay thé cho 5-(benzyloxy)-2-
((triisopropylsilyl)etynyl)pyrimidin.
'H-NMR (CDCl) &: 7,51 (1H, dd, J=7.7, 1,5 Hz), 7,49-7,44 (1H, m), 7,39-7,35 (1H, m), 3,72
(1H, s).
Budc 3: Téng hop hop chét vi du 85

Thu dugc hop chit néu & d& muc nhu trong budc 4 cla vi du 1, ngoai trix 1a 2-etynyl-
3-florobenzonitril dugc sir dung thay thé cho 2-etynyl-1,3-diflobenzen.
'H-NMR (CD;OD) &: 8,27 (1H, s), 7,79 (1H, s), 7,66-7,64 (1H, m), 7,57-7,53 (2H, m), 5,88
(1H, d, ] = 6,8 Hz), 4,84-4,80 (1H, m), 4,33-4,31 (1H, m), 4,28-4,26 (1H, m), 3,45-3,35 (2H,
m). LCMS (ESI) m/z 488 [M+H].
Vidu 86
4-Amino-5-[2-[2-(xyclopropylmetoxy)-6-flo-phenyl]etynyl]-7-[(2R,3R 4S,5R)-3,4-dihydroxy-
5-[(sulfamoylamino)mety!]tetrahydrofuran-2-yl]pyrolo[2,3-d]pyrimidin
Bude 1: Tong hop 1-(xyclopropylmetoxy)-3-flo-2-iodobenzen

3-flo-2-iodophenol (200mg, 0,84mmol) dugc hoa tan trong tetrahydrofuran (2mL).
Sau do, xyclopropylmetanol (0,14mL, 1,7mmol) va triphenylphosphin (440mg, 1,7mmol)
duoc thém vao d6 & nhiét do trong phong, va diisopropyl azodicarboxylat (0,33ml, 1,7mmol)
dugc thém vao d6 trong bé d4, sau d6 1a khudy trong 2 gid trong bé d4. Dung dich phan tmg
duge c6, va phan cin duogc tinh ché bang sic ky cot silicagel (dung moi trién khai: etyl
axetat/hexan), nhd d6 thu duge 1-(xyclopropylmetoxy)-3-flo-2-iodobenzen (192mg) ¢ dang
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diu mau vang.
IH-NMR (CDCh) &: 7,26-7,19 (1H, m), 6,72-6,67 (1H, m), 6,57 (1H, d, J= 8,3 Hz), 3,91 (2H,
d, J=6,6 Hz), 1,33-1,28 (1H, m), 0,68-0,63 (2H, m), 0,44-0,41 (2H, m).
Budc 2: Téng hop ((2-(xyclopropylmetoxy)-6-flophenyl)etynyl)trimetylsilan

Thu dugc hop chét néu & d& muc nhur trong budc 2 cia vi du 76, ngoai trir 13 1-
(xyclopropylmetoxy)-3-flo-2-iodobenzen va etynyltrimetylsilan duoc st dung thay thé cho 5-
(benzyloxy)-2-bromopyrimidin va etynyltriisopropylsilan.
'H-NMR (CDCL) 8: 7,17 (1H, dt, J = 6,6, 8,4 Hz), 6,69-6,64 (1H, m), 6,61 (1H, d, J = 8,5 Hz),
3,91 (2H, d, ] = 6,3 Hz), 1,31-1,24 (1H, m), 0,64-0,60 (2H, m), 0,45-0,41 (2H, m), 0,28 (OH, s).
Bude 3: Téng hop 1-(xyclopropylmetoxy)-2-etynyl-3-flobenzen

Thu duge hop chét néu & d& muc nhu trong bude 3 ctia vi du 76, ngoai trir 13 ((2-
(xyclopropylmetoxy)-6-flophenyl)etynyl)trimetylsilan duoc st dung thay thé cho 5-
(benzyloxy)-2-((triisopropylsilyl)etynyl)pyrimidin.
IH-NMR (CDCL) &: 7,24 (1H, dt, J = 6.6, 8,4 Hz), 6,72 (1H, t, ] = 8,4 Hz), 6,67 (1H, J = 8,4
Hz), 3,93 (2H, d, ] = 6,6 Hz), 3,52 (1H, s), 1,36-1,30 (1H, m), 0,68-0,63 (2H, m), 0,43-0,39
(2H, m).
Budc 4: Téng hop hop chét vi du 86

Thu duge hop chit néu & dé muc nhu trong budc 4 cia vi du 1, ngoai trir 13 1-
(xyclopropylmetoxy)-2-etynyl-3-flobenzen dugc st dung thay thé cho 2-etynyl-1,3-
diflobenzen.
'H-NMR (CDsOD) &: 8,25 (1H, ), 7,59 (1H, s), 7,33-7,27 (1H, m), 6,88 (1H, d, ] = 8,5 Hz),
6,79 (1H,t,J = 8,5 Hz), 5,88 (1H, d, J="7,0 Hz), 4,86-4,83 (1H, m), 4,34-4,32 (1H, m), 4,28-
4,26 (1H, m), 4,01 (2H, d,J = 7,0 Hz), 3,44-3,34 (2H, m), 1,40-1,32 (1H, m), 0,73-0,68 (2H,
m), 0,43 (2H, m). LCMS (ESI) nv/z 533 [M+H].
Vidu 87
4-Amino-7-[(2R 3R 4S,5R)-3 4-dihydroxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-2-y1]-5-
[2-[4-(3-pyridylmetoxy)phenyl]etynyl]pyrolo[2,3-d]pyrimidin
Budc 1: Téng hop tert-butyl N-(((3aR 4R,6R 6aR)-6-(4-amino-5-((trimetylsilyl)etynyl)-7H-
pyrolo[2,3-d]pyrimidin-7-y1)-2,2-dimetyltetrahydrofuro[3,4-d][ 1,3]dioxol-4-
yDmetyl)sulfamoyl carbamat

tert-Butyl N-(((3aR,4R,6R,6aR)-6-(4-amino-5-iodo-7H-pyrolo[2,3-d]pyrimidin-7-yI)-
2,2-dimetyltetrahydrofuro[3,4-d][1, 3]dioxol-4-yl)metyl)sulfamoy] carbamat (500mg,
0,82mmol), etynyltrimetylsilan (240mg, 2,5mmol), bis(triphenylphosphin)paladi (IT) diclorua
(58mg, 0,082mmol), ddng iodua (16mg, 0,082mmol), va diisopropyletylamin (0,28mL,
1,6mmol) duoc tao hdn dich trong tetrahydrofuran (SmL). Dung dich phén tmg duoc khudy &
70°C qua dém va dugc loc qua dém celit, sau d6 1 chung cét dung moi. Phén cin duoc tinh
ché bang sic ky cot silicagel (dung moi trién khai: metanol/clorofom), nhd d6 thu duge hop
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chit néu & d& muc (339mg, 0,58mmol, 71%) & dang chét v6 dinh hinh mau vang.
'H-NMR (CDCl) 8: 9,41 (1H, brs), 8,50 (1H, s), 7,16 (1H, s), 5,98 (2H, brs), 5,63 (1H, d, T =
4,6 Hz), 5,25-5,21 (1H, m), 5,07-5,03 (1H, m), 4,51-4,49 (1H, m), 3,59-3,50 (2H, m), 1,59 3H,
s), 1,43 (9H, s), 1,34 (3H, s), 0,26 (9H, ). LCMS (ESI) m/z 581 [M+H]" |
Budrc 2: Tong hop tert-butyl N-((3aR 4R ,6R,6aR)-6-(4-amino-5-etynyl-7H-pyrolo[2,3-
d]pyrimidin-7-y1)-2,2-dimetyltetrahydrofuro[3,4-d][ 1,3]dioxol-4-yl)metyl)sulfamoyl carbamat

tert-Butyl N-(((3aR 4R, 6R,62aR)-6-(4-amino-5-((trimetylsityl)etynyl)-7H-pyrolo[2,3-
d]pyrimidin-7-y1)-2,2-dimetyltetrahydrofuro[3,4-d][ 1,3]dioxol-4-yl)metyl)sulfamoyl carbamat
(339mg, 0,58mmol) durgc hoa tan trong tetrahydrofuran (6,8mL), va dung dich tetrabutylamoni
florua (dung dich tetrahydrofuran 1M, 0,70mL, 0,70mmol) duoc thém vao d6 & nhiét do trong
phong, sau d6 14 khudy & nhiét do trong phong trong 25 phit. Sau khi dung mdi duge chung
cét, phan cin dugc tinh ché bang sic ky cot silicagel (dung moi trién khai: metanol/clorofom),
nhé d6 thu duwgc hop chit néu & d& muc (260mg, 0,51mmol, 88%) & dang bot mau vang,
'H-NMR (CDCls) 8: 9,25 (1H, brs), 8,51 (1H, 5), 7,20 (1H, s), 6,11 (2H, brs), 5,65 (1H, d,J =
4,6 Hz), 5,29-5,25 (1H, m), 5,10-5,06 (1H, m), 4,52-4,49 (1H, m), 3,66-3,53 (2H, m), 3,25 (1H,
s), 1,61 (3H, s), 1,44 (9H, s), 1,35 (3H, s). LCMS (ESI) mvz 509 [M+H]"
Bude 3: Téng hop hop chét vi du 87

tert-Butyl N-(((3aR,4R,6R,6aR)-6-(4-amino-5-etynyl-7H-pyrolo[2,3-d]pyrimidin-7-
y1)-2,2-dimetyltetrahydrofuro[3,4-d][1,3]dioxol-4-y)metyl)sulfamoyl carbamat (20mg,
0,039mmol), 3-((4-iodophenoxy)metyl)pyridin (24mg, 0,079mmol),
bis(triphenylphosphin)paladi (II) diclorua (3mg, 0,0043mmol), dong iodua (1mg,
0,0053mmol), va diisopropyletylamin (0,013mL, 0,079mmol) dugc tao hén dich trong
tetrahydrofuran (0,30mL). Dung dich phén timg dugc khudy & 70°C qua dém, va dung dich
hén hop (0,60mL) chira axit trifloroaxetic/nudc =4/1 dugc thém vao d6 & nhiét do trong phong,
sau d6 1a khudy & nhiét do trong phong qua dém. Sau khi dung mdi dugc chung cét, phan cin
dugc tinh ché bing phép séc ky cot silicagel kiém (dung mdi trién khai: metanol/clorofom),
nh¢ d6 thu dugc hop chat néu & dé muc (2,1mg, 0,0039mmol, 10%) & dang bdt mau vang.
TH-NMR (CDs0D) &: 8,65-8,60 (1H, m), 8,55-8,50 (1H, m), 8,24 (1H, s), 7,95-7,90 (1H, m),
7,50-7,40 (4H, m), 7,05-7,00 (2H, brs), 5,84-5,82 (1H, brs), 5,19 (2H, s), 4,80-4,70 (1H, m),
4,35-4,20 (2H, m), 3,40-3,30 (2H, m). LCMS (ESI) m/z 552 [M+H]".
Viduy 88
4-Amino-7-[(2R,3R.4S,5R)-3,4-dihydroxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-2-y1]-5-
[2-(3-flo-2-pyridyl)etynyl]pyrolo[2,3-d]pyrimidin

Thu duoc hop chit néu & dé muc nhu trong bude 3 ctia vi du 87, ngoai trir 1a 3-flo-2-
iodopyridin dugc st dung thay thé cho 3-((4-iodophenoxy)metyl)pyridin.
IH-NMR (CDs0D) : 8,43-8,39 (1H, m), 8,26 (1H, s), 7,78 (1H, s), 7,78-7,71 (1H, m), 7,50-
746 (1H, m), 5,88 (1H, d, = 7,1 Hz), 4,90-4,60 (1H, m), 4,33-4,31 (1H, m), 4,28-4,25 (1H,
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m), 3,40-3,31 (2H, m). LCMS (ESI) m/z 464 [M+H]".
Vidu 89
4-Amino-7-[(2R,3R,48,5R)-3,4-dihydroxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-2-yI]-5-
[2-(2-metylsulfanylphenyl)etynyl]pyrolo[2,3-d]pyrimidin

Thu duge hop chit néu & d&& muc nhu trong bude 3 clia vi du 87, ngoai trir 14 (2-
iodophenyl)(metyl)sulfan dugc str dung thay thé cho 3-((4-iodophenoxy)metyl)pyridin.
'H-NMR (CD;OD) &: 8,24 (1H, s), 7,62 (1H, s), 7,48-7,46 (1H, m), 7,37-7,34 (2H, m), 7,22-
7,16 (1H, m), 5,86 (1H, d, J = 8,0 Hz), 4,83-4,81 (1H, m), 4,33-4,29 (1H, m), 4,27-4,25 (1H,
m), 3,40-3,35 (2H, m), 2,55 (3H, s). LCMS (ESI) m/z 491 [M+H]".
Vidu90
2-[2-[4-Amino-7-[(2R,3R 4S,5R)-3,4-dihydroxy-5-[ (sulfamoylamino)metyl]tetrahydrofuran-
2-ylJpyrolo[2,3-d]pyrimidin-5-yl]etynyl]benzensulfonamit

Thu duoc hop chit néu & d& muc nhu trong budc 3 cia vi du 87, ngoai trir 1a 2-
jodobenzensulfonamit duge sir dung thay thé cho 3-((4-iodophenoxy)metyl)pyridin.
IH-NMR (CDs0OD) &: 8,23 (1H, s), 8,02 (1H, dd,J=8,0, 4,0 Hz), 7,74 (1H, dd, ] = 7.8, 4,0 Hz),
7,71 (1H, s), 7,85-7,56 (1H, m), 7,53-7,49 (1H, m), 5,87 (1H, d, J = 6,8 Hz), 4,83-4,81 (1H, m),
4,33-4,29 (1H, m), 4,27-4,25 (1H, m), 3,40-3,35 (2H, m). LCMS (ESI) m/z 524 [M+H]".
Vidu9l
3-[[4-[2-[4-Amino-7-[(2R,3R 4S,5R)-3,4-dihydroxy-5-
[(sulfamoylamino)metyl]tetrahydrofuran-2-yI]pyrolo[2,3-d]pyrimidin-5-
yl]etynyl]phenoxyJmetyl]benzamit

Thu duogc hop chit néu & d& muc nhu trong budc 3 ctia vi du 87, ngoai trir 1a 3-((4-
iodophenoxy )metyl)benzamit dugc sir dung thay thé cho 3-((4-iodophenoxy)metyl)pyridin.
TH-NMR (CDsOD) &: 8,23 (1H, s), 7,98 (1H, s), 7,84 (1H, d, ] = 8,1 Hz), 7,65 (1H, d, J=8,0
Hz), 7,54 (1H, s), 7,54-7,49 (1H, m), 7,48 (2H, d, T = 8,0 Hz), 7,05 (2H, d, ] = 8,0 Hz), 5,85
(1H, d,J=7,1 Hz), 5,19 (2H, s), 4,83-4,81 (1H, m), 4,33-4,29 (1H, m), 4,27-4,25 (1H, m),
3,40-3,35 (2H, m). LCMS (ESI) my/z 594 [M+H]".
Vidu92
4-[2-[4-Amino-7-[(2R 3R 4S,5R)-3,4-dihydroxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-
2-yllpyrolo[2,3-d]pyrimidin-5-yl]etynyl]isoquinolin

Thu duge hop chit néu & & muc nhu trong budce 3 cta vi du 87, ngoai trir 12 4-
iodoisoquinolin dugc str dung thay thé cho 3-((4-iodophenoxy)metyl)pyridin.
IH-NMR (CDs0D) &: 9,20 (1H, s), 8,69 (1H, s), 8,34 (1H, d, ] = 8,3 Hz), 8,26 (1H, s), 8,16
(1H, d, J = 8,3 Hz), 7,95-7,90 (1H, m), 7,81 (1H, s), 7,80-7,74 (1H, m), 5,92 (1H, d, J = 6,8 Hz),
4,87-4.81 (1H, m), 4,36-4,33 (1H, m), 4,29-4,25 (1H, m), 3,43-3,39 (2H, m). LCMS (ESI) m/z
496 [M+H]".
Vidu93
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4-Amino-7-[(1R,2S,3R,4R)-2,3-dihydroxy-4-[(sulfamoylamino)metyl]xyclopentyl]-5-[2-(1-
naphtyl)etynyl]pyrolo[2,3-d]pyrimidin
Budc 1: Tong hop ((3aR.4R,6R ,6aS)-6-amino-2,2-dimetyltetrahydro-3aH-
xyclopenta[d][1,3]dioxol-4-yl)metanol va (4aR,6R,7S,7aR)-6-amino-2,2-
dimetylhexahydroxyclopenta[d][1,3]dioxin-7-ol

(1R,2S,3R,5R)-3-Amino-5-(hydroxymetyl)xyclopentan-1,2-diol hydroclorua (40g,
218mmol) duoc hoa tan & nhiét d9 trong phong trong metanol (400mL) va 2,2-
dimetoxypropan (54mL, 436mmol), va axit metansulfonic (14mL, 218mmol) dugc thém nho
giot vao d6 trong bé da cling véi khudy dé gitt nhiét d bén trong & 7°C hodic thép hon. Sau khi
h5nhqpdugckhuéyﬂongbédéﬂnng5IﬁﬁnvéénhﬁtdQUOngphbngquadénguiﬂyhnﬁn
(122mL, 872mmol) dugc thém nhd giot vao d6 trong bé d4 dé giit nhiét do bén trong & 10°C
hoiic thip hon. Sau khi hdn hgp duge khudy trong bé d4 trong 5 phtit va ¢ nhiét do trong phong
trong 30 phut, dung moi dugc chung cét dudi 4p sudt giam, nhdr @6 thu duge hop chét néu & dé
muc & dang hdn hop ddng phan thd (102g).
LCMS (ESI) m/z 188 [M+H]*
Budc 2: Tong hop ((3aR.4R,6R,6aS)-6-(4-clo-7TH-pyrolo[2,3-d]pyrimidin-7-y1)-2,2-
dimetyltetrahydro-3aH-xyclopenta[d][ 1,3]dioxol-4-yl)metanol va (4aR,6R,7S,7aR)-6-(4-clo-
7H-pyrolo[2,3-d]pyrimidin-7-y1)-2,2-dimetylhexahydroxyclopenta[d][ 1,3]dioxin-7-ol

Hbn hop dong phan thd (102g) gdm ((3aR 4R ,6R ,6aS)-6-amino-2,2-
dimetyltetrahydro-3aH-xyclopenta[d][1,3]dioxol-4-yl)metanol va (4aR,6R,7S,7aR)-6-amino-
2,2-dimetylhexahydroxyclopenta[d][ 1,3]dioxin-7-ol thu dwoc trong budc 1 ctia vi dy 93, va 2-
(4,6-dicloropyrimidin-5-yl)axetaldehyt (46g, 240mmol) dugc tao hén dich trong 2-butanol
(400mL). Sau d6, trietylamin (61mL, 436mmol) duroc thém vao d6 & nhiét d6 trong phong, va
dung dich phan tmg duoc khudy & 80°C qua dém. Sau khi dung méi phan tmg dugc chung cht
dudi 4p sudt giam, phan cin dugc phan chia cing voi b6 sung etyl axetat va dung dich nude
natri hydro cacbonat, sau 46 1a chiét véi etyl axetat. Lop hitu co dugc rira voi nude mudi bio
hoa, va dugc lam kho qua natri sulfat, sau d6 la chung cit dung mdi, nhé d6 thu duge hop chét
néu & d muc & dang hdn hop dong phan thd (72g).
LCMS (ESI) m/z 324 [M+H]*
Budc 3: Toéng hop ((3aR.4R,6R,6aS)-6-(4-clo-7H-pyrolo[2,3-d]pyrimidin-7-y1)-2,2-
dimetyltetrahydro-3aH-xyclopenta[d][1,3]dioxol-4-yl)metanol

Hon hop ddng phan thd (72g) gdm ((3aR4R ,6R,6aS)-6-(4-clo-7H-pyrolo[2,3-
dJpyrimidin-7-yl)-2,2-dimetyltetrahydro-3aH-xyclopenta[d][ 1,3 ]dioxol-4-yl)metanol va
(4aR,6R,7S,7aR)-6-(4-clo-7TH-pyrolo[2,3-d]pyrimidin-7-y1)-2,2-
dimetylhexahydroxyclopenta[d][1,3]dioxin-7-ol, thu dugc trong bude 2 cua vi du 93, dugc tao
hén dich trong axeton (720mL), va axit metansulfonic (14,2mL, 218mmol) dugc thém vao do
trong bé d4. Sau khi dung dich phan tmg duoc khudy trong bé da trong 40 phiit va & nhiét do
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trong phong qua dém, trietylamin (122mL, 872mmol) duoc thém nho giot vao do trong bé da
dé giir nhiét d bén trong & 10°C hodc thap hon. Sau khi hdn hop dugc khudy trong bé d4 trong
10 phiit va & nhiét d6 trong phong trong 30 phiit, dung méi dugc chung cAt dudi 4p sudt giam.
Phén ciin dugc phén chia cling véi b sung etyl axetat va dung dich natri bicacbonat, sau d6 1a
chiét v6i etyl axetat. Lép hitu co duge rita véi nude mubi bio hoa, va duoc 1am khd qua natri
sulfat. Dung mdi dugc chung cat, nhdr d6 tao ra san phém thd ctia hop chét néu & d& muc (77g)
& dang diu mau nau.
'H-NMR (CDCl) &: 8,63 (1H, s), 7,33 (1H, d, J=3,7 Hz), 6,63 (1H, d, ] = 3,7 Hz), 5,03-4,95
(2H, m), 4,73-4,70 (1H, m), 3,90-3,86 (1H, m), 3,83-378 (1H, m), 2,52-2,43 (2H, m), 2,38-2,32
(1H, m), 2,18-2,16 (1H, m), 1,60 (3H, s), 1,32 (3H, s). LCMS (ESI) m/z 324 [M+H]"
Budc 4: Téng hop 7-((3aS 4R ,6R,6aR)-6-(((tert-butyldimetylsilyl)oxy)metyl)-2,2-
dimetyltetrahydro-3aH-xyclopenta[d][1,3]dioxol-4-yl)-4-clo-7H-pyrolo[2,3-d]pyrimidin

San pham thd (77g), tic 12 ((3aR 4R 6R,6aS)-6-(4-clo-7H-pyrolo[2,3-dJpyrimidin-7-
yI)-2,2-dimetyltetrahydro-3aH-xyclopenta[d][ 1,3]dioxol-4-yl)metanol, thu dugc trong budc 3
ctia vi du 93 durgc hoa tan trong N,N-dimetylformamit (770mL). Sau d6, imidazol (37g,
545mmol) duoc thém vao d6 & nhiét do trong phong, va tert-butyldimetylclosilican (58g,
382mmol) dugc thém vao trong bé nuée (25°C), sau d6 1a khudy trong 40 phit trong bé nuée
(29°C). Dung dich phan tmg dugc phén chia ciing vdi bb sung etyl axetat (800mL) va nude
(800mL) trong bé d4, va 16p hitu co duge rira v6i nude (400mL). Sau khi 16p nuée (khoang
300mL) duogc loai bd, nudc mudi bdo hoa (100mL) dugc thém vao 16p hitu co va dugc rira,
sau d6 duogc rira thém véi nude mudi bio hoa (400mL). Sau khi san phim tao thanh dugc lam
kho quan natri sulfat, dung mdi duoc chung cAt dudi ap suét gidm, va phan cin dugc tinh ché
bang séc ky cdt silicagel (dung moi trién khai: etyl axetat/hexan), nhor d6 thu dugc hop chét néu
& d& muyc (79g, bdn budc: 83%) & dang diu mau vang,
'H-NMR (CDCl) §: 8,62 (1H, s), 7,31 (1H, d,J = 3,7 Hz), 6,63 (1H, d, J = 3,7 Hz), 5,09-5,04
(1H, m), 4,88 (1H, t,J = 6,3 Hz), 4,67-4,64 (1H, m), 3,82-3,74 (2H, m), 2,39-2,37 (3H, m),
1,59 3H, s), 1,31 (3H, ), 0,93 (9H, s), 0,087 (3H, s), 0,074 (3H, 5). LCMS (ESI) m/z 438
[MHH]"
Budc 5: Tong hop 7-((3aS 4R ,6R,6aR)-6-(((tert-butyldimetylsilyl)oxy)metyl)-2,2-
dimetyltetrahydro-3aH-xyclopenta[d][1,3]dioxol-4-yl)-4-clo-5-iodo-7H-pyrolo [2,3-
d]pyrimidin

7-((3aS 4R 6R,6aR)-6-(((tert-Butyldimetylsilyl)oxy)metyl)-2,2-dimetyltetrahydro-
3aH-xyclopenta[d][1,3]dioxol-4-yl)-4-clo-7H-pyrolo[2,3-d]pyrimidin (79g, 180mmol) dugc
hoa tan trong N,N-dimetylformamit (790mL), va N-iodosuxinimit (45g, 198mmol) dugc thém
vao d6 & nhiét do trong phong, sau do 1a khudy & 50°C trong 11 gi¢r va & nhiét d0 trong phong
trong 12 gidv. Etyl axetat (600mL), dung dich natri hydro sulphit bdo hoa (300mL), va nudc
(600mL) dugc thém vao dung dich phéan img trong bé d4, sau d6 1a khudy & nhiét d6 trong
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phong trong 10 phit. Sau khi phan chia, 16p hitu co duge rira lién tuc véi hén hop 16ng gdm
nuéc(600nﬂ§)vénuﬁcrnuéibﬁohoé(lOOrnl),Vénuécrnuéiba)hoa(SOOnﬂ).Saukhis&1
phém tao thanh dugc 1am khd qua natri sulfat, dung méi dugc chung cAt dudi ap sudt giam,
nhé d6 tao ra san phdm thd ciia hop chét néu & d& muc (95g) & dang diu méau nau.
'H-NMR (CDCL) &: 8,61 (1H, s), 7,46 (1H, s), 5,08-5,04 (1H, m), 4,85 (1H, t,J = 6,3 Hz),
4,64-4.62 (1H, m), 3,81-3,73 (2H, m), 2,42-2,32 (3H, m), 1,58 (3H, s), 1,30 (3H, s), 0,94 (OH,
s), 0,095 (3H, s), 0,082 (3H, s). LCMS (ESI) mv/z 564 [M+H]"
Budc 6: Tong hop ((3aR.4R,6R,6aS)-6-(4-clo-5-iodo-7H-pyrolo[2,3-d]pyrimidin-7-y1)-2,2-
dimetyltetrahydro-3aH-xyclopenta[d][1,3]dioxol-4-yl)metanol

San pham thd (95g), tirc 1a 7-((3aS,4R,6R 6aR)-6-(((tert-
butyldimetylsilyl)oxy)metyl)-2,2-dimetyltetrahydro-3aH-xyclopenta[d][ 1,3]dioxol-4-y1)-4-clo-
5-iodo-7H-pyrolo[2,3-d]pyrimidin, thu dugc trong budc 5 cia vi du 93 dugc hoa tan trong
tetrahydrofuran (950mL), va dung dich tetrabutylamoni florua (dung dich tetrahydrofuran 1M,
180mL) duoc thém vao dé & nhiét d6 trong phong, sau do la khudy & nhiét do trong phong
trong 1 gi®. Hon hop tao thanh dugc phén chia trong bé d4 cling véi bd sung etyl axetat
(500mL), nu6e (500mL), va dung dich natri bicarbonat bdo hoa (300mL), va 16p nude nay
duoc chiét voi etyl axetat (500mL). Lép hiru co duge rira v6i nude mubi bdo hoa (500mL), va
dugc 1am kho qua natri sulfat, sau d6 1a chung cAt dung moi dudi &p sudt gidm. Phén cn dugc
tinh ché bang sic ky cot silicagel (dung mdi trién khai: etyl axetat/hexan), nho d6 thu dugc hop
chit néu & d& muc (70g, hai budc: 86%) & dang chét v6 dinh hinh méau xanh nhat.
'H-NMR (CDCL) &: 8,62 (1H, s), 7,48 (1H, ), 5,05-4,99 (1H, m), 4,91 (1H, t, ] = 6,5 Hz),
4,71-4,68 (1H, m), 3,89-3,85 (1H, m), 3,82-3,78 (1H, m), 2,50-2,45 (2H, m), 2,31-2,27 (1H, m),
1,90-1,88 (1H, m), 1,59 (3H, s), 1,31 (3H, s). LCMS (ESI) m/z 450 [M+H]"
Budc 7: Tong hop ((3aR.4R,6R,6aS)-6-(4-amino-5-iodo-7H-pyrolo[2,3-d]pyrimidin-7-y1)-2,2-
dimetyltetrahydro-3aH-xyclopenta[d][1,3]dioxol-4-yl)metanol

((3aR 4R 6R,6aS)-6-(4-Clo-5-iodo-7H-pyrolo[2,3-d]pyrimidin-7-yl)-2,2-
dimetyltetrahydro-3aH-xyclopenta[d][ 1,3]dioxol-4-yl)metanol (70g) dugc hoa tan trong 1,4-
dioxan (350mL), va 28% nudc amoniac (350mL) dugc thém vao d6 & nhiét do trong phong,
sau d6 1a khudy & 100°C qua dém trong vét chira cén 4p. Sau khi dung mdi dwoc chung cht
dudi ap suht giam, san phim tao thanh dugc tao hdn dich trong nude (700mL), sau d6 1a khudy
& nhiét do trong phong qua dém. Két tiia duoc gom bang cach loc va duge rira véi nude
(420mL), sau d6 dugc 1am khd dé tao ra hop chét néu & d& muc (67g, 99%) & dang bdt mau
nau nhat.
'H-NMR (CDCL) &: 8,26 (1H, s), 7,12 (1H, s), 5,69-5,67 (2H, brs), 4,94 (1H, t, ] = 6,2 Hz),
4,90-4,84 (1H, m), 4,72-4,70 (1H, m), 3,89-3,85 (1H, m), 3,81-3,77 (1H, m), 3,06-3,04 (1H,
brs), 2,58-2,46 (2H, m), 2,35-2,27 (1H, m), 1,59 (3H, s), 1,33 (3H, s) LCMS (ESI) m/z 431
[M-+H]".
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Budc 8: Tong hop 7-((3aS,4R,6R,6aR)-6-(aminometyl)-2,2-dimetyltetrahydro-3aH-
xyclopenta[d][1,3]dioxol-4-y1)-5-iodo-7H-pyrolo[2,3-d]pyrimidin-4-amin

((3aR 4R ,6R,6aS)-6-(4-Amino-5-iodo-7H-pyrolo[2,3-d]pyrimidin-7-y1)-2,2-
dimetyltetrahydro-3aH-xyclopenta[d][1,3]dioxol-4-yl)metanol (51g, 118mmol) va phtalimit
(35g, 236mmol) dugc hoa tan trong tetrahydrofuran (1000mL). Sau do, triphenylphosphin
(93g, 354mmol) duge thém vao d6 cung véi khudy dudi didu kién 1am mét bang d4. Sau khi
triphenylphosphin dugc hoa tan, diisopropy! azodicarboxylat (70mL, 354mmol) dugc thém
nhé giot vao dé cimg véi khudy dudi didu kién lam mat bang d4. Sau khi dung dich phan tmg
duoc khudy trong 30 phtit dudi didu kién 1am mét bing d4, san phim tao thanh dugc khudy &
nhiét do trong phong trong 90 phut, va dung dich phan tmg dwoc chung cAt dudi 4p sudt giam.
Etanol (750mL), hydrazin monohydrat (25mL, 519mmol), va nuéc (150mL) dugc thém vao
phén cin, sau d6 1a khudy & 80°C qua dém. Sau khi dung mdi dugc chung cét dudi ap suét
giam, san pham tao thanh dugc phan chia cing voi b6 sung clorofom, nuéc, va dung dich nude
natri hydro cacbonat b&o hoa. Lép nudc sau d6 duoc tach va dugc chiét vé6i clorofom. Tét ca
céc 16p hitu co duge két hop va duogc 1im khd qua natri sulfat, sau d6 1a chung cét dung méi.
Phn can duoc tinh ché bang sdc ky cot silicagel kiém (dung méi trién khai: metanol/clorofom),
nho d6 thu dugce hop chit néu & d& muc (52g, 89% trong lugng) & dang chit vo dinh hinh mau
vang.
'H-NMR (CDCls) &: 8,27 (1H, s), 7,13 (1H, s), 5,62-5,60 (2H, brs), 4,96-4,90 (2H, m), 4,56
(1H, t, = 6,0 Hz), 2,90 (2H, d, J = 6,6 Hz), 2,46-2,40 (1H, m), 2,27-2,21 (1H, m), 2,17-2,08
(1H, m), 1,58 (3H, s), 1,32 (3H, s). LCMS (ESI) m/z 430 [M+H]".
Budc 9: Téng hop tert-butyl N-((3aR 4R ,6R,6aS)-6-(4-amino-5-iodo-7H-pyrolo[2,3-
d]pyrimidin-7-y1)-2,2-dimetyltetrahydro-3aH-xyclopenta[d][1,3]dioxol-4-y)metyl)sulfamoy]
carbamat

7-((3aS,4R,6R,6aR)-6-(Aminometyl)-2,2-dimetyltetrahydro-3aH-
xyclopenta[d][ 1,3]dioxol-4-y1)-5-iodo-7H-pyrolo[2,3-d]pyrimidin-4-amin (51,5g, 89% trong
luong, ca. 107mmol) thu dugc trong bude 8 clia vi du 93 dugc hoa tan trong axetonitril
(515mL). Sau d6, 1-aza-4-azoniabixyclo[2.2.2]octan-4-ylsulfonyl(tert-
butoxycarbonyl)azanido: 1,4-diazabixyclo[2.2.2]octan monohydroclorua (Tham khao: Organic
Letters, 2012, 10, 2626-2629) (70,5g, 160mmol) dugc thém vao d6 & nhiét do trong phong.
Sau khi dung dich phan ing dugc khudy & nhiét do trong phong trong 30 phut, nu6e (1030mL)
va dung dich nuc amoni clorua bdo hoa (258mL) dugc thém vao dung dich phén img, sau d6
13 khudy & nhiét do trong phong trong 5 gid. Két tiia dugc gom bang cach loc va duoc rira véi
nuée (1545mL), sau d6 dugc lam khd dé tao ra hop chét néu & d& muc (57,1g, 88%) & dang
bot mau tring vang nhat.
'H-NMR (CDCls) &: 8,33 (1H, s), 7,05 (1H, s), 6,62-6,60 (1H, brs), 5,73-5,71 (2H, brs), 4,99
(1H, t, ] =5,9 Hz), 4,78-4,72 (1H, m), 4,64-4,62 (1H, m), 3,36-3,32 (1H, m), 3,24-3,25 (1H, m),
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2,57-2,46 (2H, m), 2,38-2,32 (1H, m), 1,56 (3H, s), 1,48 (9H, 5), 1,29 (3H, 5). LCMS (ESI) m/z
609 [M+H]".
Buéc 10: Téng hop hop chét vi du 93

tert-Butyl N=(((3aR 4R ,6R,6aS)-6-(4-amino-5-iodo-7H-pyrolo[2,3-d[pyrimidin-7-y1)-
2,2-dimetyltetrahydro-3aH-xyclopenta[d][1,3]dioxol-4-yl)metyl)sulfamoy] carbamat (20mg,
0,033mmol), 1-etynylnaphtalen (10mg, 0,066mmol), bis(triphenylphosphin)paladi (I) diclorua
(3mg, 0,0043mmol), dong iodua (1mg, 0,0053mmol), va diisopropyletylamin (0,011mL,
0,066mmol) dugc tao hdn dich trong tetrahydrofuran (0,30mL). Sau khi dung dich phéan Gmg
dugc khudy & 70°C trong 1 gio, dung dich hén hop (0,60mL) chira axit trifloroaxetic/nuéc =
4/1 duge thém vao do & nhiét d6 trong phong, sau d6 1a khudy & nhiét do trong phong qua dém.
Sau khi dung moi dugc chung cét, phan cin dugc tinh ché bing sic ky cot silicagel (dung moi
trién khai: metanol/clorofom), nh& d6 thu dugce hop chét néu & d& muc (8,2mg, 50%) & dang
bot mau vang.
IH-NMR (CDs0D) &: 8,36 (1H, d,J =8,5 Hz), 8,17 (1H, 5), 7,93-7,89 (2H, m), 7,78-7,75 (1H,
m), 7,74 (1H, s), 7,64-7,47 (3H, m), 5,02-4,95 (1H, m), 4,47-4,44 (1H, m), 4,05-4,03 (1H, m),
3,30-3,16 (2H, m), 2,52-2,44 (1H, m), 2,37-2,28 (1H, m), 1,90-1,82 (1H, m). LCMS (ESI) m/z
493 [M+H]".
Vidu 94
4-Amino-7-[(1R,2S,3R 4R)-2,3-dihydroxy-4-[(sulfamoylamino)metyl]xyclopentyl]-5-[2-(2,6-
dimetoxyphenyl)etynyl]pyrolo[2,3-d]pyrimidin

Thu dugce hop chit néu & d muc nhu trong bude 10 cta vi du 93, ngoai trir 1 2-
etynyl-1,3-dimetoxybenzen dugc str dung thay thé cho 1-etynylnaphtalen.
IH-NMR (CDs0D) &: 8,12 (1H, ), 7,52 (1H, 5), 7,27 (1H, t, J= 8,5 Hz), 6,68 (2H, d, ] = 8,5
Hz), 4,95-4,86 (1H, m), 4,40-4,35 (1H, m), 4,05-3,95 (1H, m), 3,91 (6H, s), 3,30-3,13 (2H, m),
2,50-2,40 (1H, m), 2,34-2,28 (1H, m), 1,85-1,73 (1H, m). LCMS (ESI) m/z 503 [M+H]".
Vidu 95
4-Amino-7-[(1R,2S,3R 4R)-2,3-dihydroxy-4-[(sulfamoylamino)metyl]xyclopentyl]-5-[2-(2-
flo-6-metoxy-phenyl)etynyl]pyrolo[2,3-d]pyrimidin

Thu dugc hop chit néu & d& muyc nhu trong bude 10 cta vi du 93, ngoai trir 1a 2-
etynyl-1-flo-3-metoxybenzen duoc st dung thay thé cho 1-etynylnaphtalen.
'H-NMR (CDs0D) &: 8,13 (1H, s), 7,59 (1H, ), 7,34-7,28 (1H, m), 6,88 (1H, d, ] = 8,5 Hz),
6,78-6,74 (1H, m), 4,97-4,86 (1H, m), 4,43-4,39 (1H, m), 4,03-4,00 (1H, m), 3,96 (3H, s), 3,30-
3,23 (1H, m), 3,22-3,14 (1H, m), 2,50-2,40 (1H, m), 2,34-2,28 (1H, m), 1,85-1,73 (1H, m).
LCMS (ESI) m/z 491 [M+H]".
Vidu 96
8-[2-[4-Amino-7-[(1R,2S,3R 4R)-2,3-dihydroxy-4-
[(sulfamoylamino)metyl]xyclopentyl]pyrolo[2,3-d]pyrimidin-5-yI]etynyl]quinolin
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Thu dugc hop chit néu & d& muc nhu trong bude 10 cua vi du 93, ngoai trir 1a 8-
etynylquinolin dugc str dung thay thé cho 1-etynylnaphtalen.
IH-NMR (CDs0D) &: 9,04-9,02 (1H, m), 8,40-8,35 (1H, m), 8,16 (1H, s), 7,94-7,85 (2H, m),
7,63 (1H, 5), 7,61-7,57 (2H, m), 5,00-4,91 (1H, m), 4,46-4,42 (1H, m), 4,05-4,00 (1H, m), 3,30-
3,14 (2H, m), 2,50-2,38 (1H, m), 2,34-2,28 (1H, m), 1,87-1,81 (1H, m). LCMS (ESI) m/z 494
[M+H]".
Vidu97
4-Amino-7-[(1R,2S,3R,4R)-2,3-dihydroxy-4-[(sulfamoylamino)metyl]xyclopentyl]-5-[2-(2-
etoxy-6-flo-phenyl)etynyl]pyrolo[2,3-d]pyrimidin
Buéc 1: Thu duge hop chét néu & d& muc nhu trong bude 10 cta vi du 93, ngoai trir 12 1-etoxy-
2-etynyl-3-flobenzen dugc sir dung thay thé cho 1-etynylnaphtalen.
IH-NMR (CDs0OD) &: 8,14 (1H, s), 7,60 (1H, s), 7,32-7,26 (1H, m), 6,86 (1H, d, J = 8,5 Hz),
6,79-6,74 (1H, m), 5,00-4,91 (1H, m), 4,45-4,42 (1H, m), 4,23 (2H, q, ] =7,1 Hz), 4,05-4,00
(1H, m), 3,30-3,24 (1H, m), 3,21-3,15 (1H, m), 2,50-2,40 (1H, m), 2,34-2,28 (1H, m), 1,87-
1,81 (1H, m), 1,47 3H, t, ] = 7,1 Hz). LCMS (ESI) m/z 505 [M+H]".
Budc 2: Téng hop 4-amino-7-[(1R,2S,3R4R)-2,3-dihydroxy-4-
[(sulfamoylamino)metyl]xyclopentyl]-5-[2-(2-etoxy-6-flo-phenyl)etynyl]pyrolo[2,3-
d]pyrimidin hydroclorua

Thu duogc hop chit hydroclorua néu & d& muc theo buée 5 chavidy 1.
IH-NMR (CDs0OD) &: 8,32 (1H, s), 7,95 (1H, s), 7,38-7,34 (1H, m), 6,93 (1H, d,J = 8,5 Hz),
6,84-6,80 (1H, m), 5,13-5,09 (1H, m), 4,41-4,37 (1H, m), 4,27 (2H, q, ] =7,0 Hz), 4,02-4,00
(1H, m), 3,28-3,23 (1H, m), 3,19-3,13 (1H, m), 2,47-2,42 (1H, m), 2,32-2,80 (1H, m), 1,87-
1,79 (1H, m), 1,48 (3H, t, ] = 7,0 Hz). LCMS (ESI) mv/z 505 [M+H]"
Vidu 98
4-Amino-7-[(1R,28,3R,4R)-2,3-dihydroxy-4-[(sulfamoylamino)metyl]xyclopentyl]-5-[2-(2-
flo-6-metylsulfanyl-phenyl)etynyl]pyrolo[2,3-d]pyrimidin

Thu duogc hop chit néu & @ muc nhu trong bude 10 ctia vi du 93, ngoai trir 1a 2-
etynyl-1-flo-3-metylsulfanyl-benzen duoc sir dung thay thé cho 1-etynylnaphtalen.
IH-NMR (CDs0OD) &: 8,15 (1H, ), 7,67 (1H, s), 7,35-7,30 (1H, m), 7,10 (1H, d, ] = 7,8 Hz),
6,98-6,92 (1H, m), 5,00-4,91 (1H, m), 4,45-4,40 (1H, m), 4,05-4,00 (1H, m), 3,30-3,24 (1H, m),
3,21-3,15 (1H, m), 2,56 (3H, s), 2,50-2,41 (1H, m), 2,34-2,28 (1H, m), 1,87-1,78 (1H, m).
LCMS (ESI) m/z 507 [M+H]".
Vidu 99
4-Amino-7-[(1R,2S,3R 4R)-2,3-dihydroxy-4-[(sulfamoylamino)metyl]xyclopentyl]-5-[2-(2-
etylsulfanyl-6-flo-phenyl)etynyl]pyrolo[2,3-d]pyrimidin

Thu dugc hgp chit néu & @& muc nhu trong bude 10 cia vi du 93, ngoai trir1a 1-
etylsulfanyl-2-etynyl-3-flo-benzen dugc sir dung thay thé cho 1-etynylnaphtalen.
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IH-NMR (DMSO-Dg) &: 8,15 (1H, 5), 7,93 (1H, 5), 7,42-7,36 (1H, m), 7,23 (1H, d, ] = 8,8 Hz),
7,13 (1H, t, T = 8,8 Hz), 6,65 (1H, dd, ] = 6,6, 5,9 Hz), 6,53 (2H, brs), 4,90 (1H, ddd, J = 10,3,
9.9, 8,4 Hz), 4,71 (1H, brs), 4,24 (1H, dd, J =388, 5,5 Hz), 3,79 (1H, dd, ] =5,5, 3,7 Hz), 3,10-
3,05 (1H, m), 3,09 (2H, q, ] = 7,3 Hz), 2,96-2,89 (1H, m), 2,22 (1H, dt, ] = 13,2, 8,1 Hz), 2,15~
2,06 (1H, m), 1,61-1,53 (1H, m), 1,30 (3H, t, ] = 7,3 Hz). LCMS (ESI) m/z 521 [M+H]".
Vidu 100
4-Amino-7-[(1R,2S,3R 4R)-2,3-dihydroxy-4-[(sulfamoylamino)metyl]xyclopentyl]-5-[2-(2-
etoxy-6-metoxy-phenyl)etynyl]pyrolo[2,3-d]pyrimidin

Thu duoc hop chét néu & d& muc nhu trong budc 10 cia vi du 93, ngoai trir 14 1-
etoxy-2-etynyl-3-metoxybenzen duoc st dung thay thé cho 1-etynylnaphtalen.
IH-NMR (DMSO-Dg) &: 8,12 (1H, 5), 7,72 (1H, 5), 7,27 (1H, t, = 8,4 Hz), 6,72-6,65 (3H, m),
6,53 (2H, s), 4,92-4,85 (2H, m), 4,68 (1H, d, ] =4,4 Hz), 4,25-4,20 (1H, m), 4,16 (2H, q, T =
7,0 Hz), 3,87 (3H, s), 3,82-3,78 (1H, m), 3,12-3,06 (1H, m), 2,96-2,90 (1H, m), 2,23-2,18 (1H,
m), 2,15-2,07 (1H, m), 1,61-1,53 (1H, m), 1,37 (3H, t, J = 7,0 Hz). LCMS (ESI) m/z 517,3
[MHH]".
Vidy 101
4-[4-[2-[4-amino-7-[(1R,2S,3R 4R)-2,3-dihydroxy-4-
[(sulfamoylamino)metyl]xyclopentyl]pyrolo[2,3-d]pyrimidin-5-yl]etynyl]-3,5-diflo-
phenylJmorpholin

Thu dugc hop chét néu & d& muc nhu trong budc 10 cia vi du 93, ngoai trir 14 4-(4-
etynyl-3,5-diflophenyl)morpholin duoc sir dung thay thé cho 1-etynylnaphtalen.
IH-NMR (CD;0D) &: 8,14 (1H, 5), 7,59 (1H, s), 6,63 (2H, d, ] = 11,5 Hz), 4,97-4,93 (1H, m),
441 (1H, dd,J =84, 5,7Hz),4,01 (1H, dd, J=5,7, 3,8 Hz), 3,80 (4H, t, ] =4,9 Hz), 3,27-3,11
(6H, m), 2,48-2,40 (1H, m), 2,35-2,25 (1H, m), 1,84-1,76 (1H, m). LCMS (ESI) m/z 564
[MHH]".
Vidy 102
4-Amino-5-[2-[2,6-diflo-4-(1-piperidyl)phenyl]etynyl]-7-[(1R,2S,3R 4R)-2,3-dihydroxy-4-
[(sulfamoylamino)metyl]xyclopentyl]pyrolo[2,3-d]pyrimidin
Bude 1: Téng hop 1-(4-etynyl-3,5-diflophenyl)piperidin

Thu duge hop chit néu & & muc nhu trong bude 1 ciia vi du 23, ngoai tri la piperidin
dugc str dung thay thé cho morpholin.
'H-NMR (CDCl) &: 6,34 (2H, d, J = 11,4 Hz), 3,37 (1H, s), 3,26-3,20 (4H, m), 1,68-1,60 (6H,
m). LCMS (ESI) m/z 222 [M+H]"
Budc 2: Tong hop hop chét vi du 102

Thu dugce hop chét néu & d& muc nhu trong bude 10 cta vi du 93, ngoai trir 1a 1-(4-
etynyl-3,5-diflophenyl)piperidin dugc sir dung thay thé cho 1-etynylnaphtalen.
'H-NMR (CDsOD) &: 8,13 (1H, 5), 7,57 (1H, s), 6,54 (2H, d, J= 11,7 Hz), 4,98-4,91 (1H, m),
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4,40 (1H, dd, T= 8,4, 5,6 Hz), 4,01 (1H, dd, = 5,6, 3,8 Hz), 3,31-3,30 (4H, m), 3,28-3,14 (2H,
m), 2,48-2,39 (1H, m), 2,35-2,26 (1H, m), 1,85-1,75 (1H, m), 1,70-1,63 (6H, m). LCMS (ESI)
m/z 562 [M+H]".
Viduy 103
4-Amino-5-[2-[2,6-diflo-4-(4-metylpiperazin-1-yl)phenylJetynyl]-7-[(1R,2S,3R 4R)-2,3-
dihydroxy-4-[(sulfamoylamino)metyl]xyclopentyl]pyrolo[2,3-d]pyrimidin
Budc 1: Téng hop 1-(4-etynyl-3,5-diflophenyl)-4-metylpiperazin

Thu dugc hop chit néu & d& muc nhu trong budce 1 ctia vi du 23, ngoai trir 14 4-
nwwmm@aﬁndmxs&dmgﬂmy&édxnmxmmml
'H-NMR (CDCL) &: 6,36 (2H, d,J = 11,0 Hz), 3,39 (1H, s), 3,27-3,23 (4H, m), 2,54-2,50 (4H,
m), 2,34 (3H, s). LCMS (ESI) m/z 237 [M+H]"
Budc 2: Tong hop hop chét vi du 103

Thu dugc hop chét néu & @ muc nhu trong bude 10 cia vi du 93, ngoai trir 1a 1-(4-
etynyl-3,5-diflophenyl)-4-metylpiperazin dwoc sir dung thay thé cho 1-etynynaphtalen.
IH-NMR (CDs0OD) &: 8,23 (1H, ), 7,76 (1H, 5), 6,76 (2H, d, J = 10,6 Hz), 5,06-4,97 (1H, m),
4,40 (1H, dd, J = 8,6, 5,6 Hz), 4,01 (1H, dd, = 5,6, 3,7 Hz), 3,49-3,11 (10H, m), 2,97 (3H, s),
2,48-2.40 (1H, m), 2,34-2,26 (1H, m), 1,87-1,77 (1H, m). LCMS (ESI) m/z 577 [M+H]".
Vidu 104
4-Amino-5-[2-[2,6-diflo-4-(pyrazol-1-ylmetoxy)phenyl]etynyl]-7-[(1R,2S,3R 4R)-2,3-
dihydroxy-4-[(sulfamoylamino)metyI]xyclopentyl]pyrolo[2,3-d]pyrimidin
Budc 1: Tong hop 4-((1H-pyrazol-1-yl)metoxy)-2,6-diflobenzaldehyt

Thu dugc hop chit néu & @ muc nhu trong bude 1 cia vi du 55, ngoai trix 13 2,6-diflo-
4-hydroxybenzaldehyt va 1-(clometyl)pyrazol hydroclorua dugc sir dung thay thé cho 2-flo-6-
hydroxybenzaldehyt va iodoetan.
'H-NMR (CDCL) &: 10,20 (1H, s), 7,65-7,62 (2H, m), 6,81 (2H, d, J = 10,0 Hz), 6,39 (1H, t,J
=2,1 Hz), 6,05 (2H, s). LCMS (ESI) m/z 239 [M+H]"
Budc 2: Téng hop 1-((4-etynyl-3,5-diflophenoxy)metyl)-1H-pyrazol

Thu duoc hop chét néu & d& muc nhu trong bude 1 ctia vi du 51, ngoai trir 1a 4-((1H-
pyrazol-1-yl)metoxy)-2,6-diflobenzaldehyt dugc st dung thay thé cho 2-flo-6-
metoxybenzaldehyt.
IH-NMR (CDCls) &: 7,64-7,60 (2H, m), 6,73 (2H, d,J = 8,8 Hz), 6,37 (1H, t, ] =2,2 Hz), 5,99
(2H, s), 3,42 (1H, s). LCMS (ESI) m/z 235 [M+H]"
Buﬂc3:TénghqphqpcMividu104

Thu dugc hgp chét néu & d& muc nhu trong budc 10 cta vi du 93, ngoai trir a 1-((4-
etynyl-3,5-diflophenoxy)metyl)-1H-pyrazol dugc st dung thay thé cho 1-etynylnaphtalen.
IH-NMR (DMSO-Ds) &: 8,14 (1H, s), 8,04 (1H, d, J=2,0 Hz), 7,91 (1H, 5), 7,61 (1H, d, J=
1,5Hz), 7,15 (2H, d, 1=9,5 Hz), 6,64 (1H, t, ] = 6,3 Hz), 6,51 (2H, ), 6,37-6,36 (1H, m), 6,18
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(2H, s), 4,91-4,86 (2H, m), 4,69-4,66 (1H, brs), 4,23-4,19 (1H, m), 3,80-3,77 (1H, brs), 3,09-
3,04 (1H, m), 2,95-2,88 (1H, m), 2,26-2,18 (1H, m), 2,14-2,10 (1H, m), 1,59-1,51 (1H, m).
LCMS (ESI) m/z 575 [M+H]".
Vidu 105
4-Amino-5-[2-(2,6-diflo-4-pyrolidin-1-yl-phenyl)etynyl]-7-[(1R,2S,3R 4R)-2,3-dihydroxy-4-
[(sulfamoylamino)metyl]xyclopentyl]pyrolo[2,3-d]pyrimidin
Bude 1: Téng hop 1-(4-etynyl-3,5-diflophenyl)pyrolidin

Thu dwoc hop chét néu & d& muc nhu trong budc 1 ctia vi du 23, ngoai trir 13 pyrolidin
duge str dung thay thé cho morpholin.
IH-NMR (CDCl) &: 6,02 (2H, d, J = 10,6 Hz), 3,38 (1H, s), 3,28-3,22 (4H, m), 2,04-2,00 (4H,
m). LCMS (ESI) m/z 208 [M-+H]"
Bu6c2:T6nghqphqpcmﬁ\ddu105

Thu duoc hop chét néu & d& muc nhu trong bude 10 cia vi du 93, ngoai trir a 1-(4-
etynyl-3,5-diflophenyl)pyrolidin dwoc sir dung thay thé cho 1-etynylnaphtalen.
'H-NMR (CD;OD) &: 8,13 (1H, s), 7,54 (1H, s), 6,21 (2H, d, ] = 11,0 Hz), 4,40 (1H, dd, J= 8,6,
5,7 Hz), 4,00 (1H, t, ] = 4,6 Hz), 3,67-3,62 (1H, m), 3,29-3,05 (6H, m), 2,48-2,39 (1H, m),
2,35-2,25 (1H, m), 2,08-2,02 (4H, m), 1,85-1,75 (1H, m). LCMS (ESI) m/z 548 [M+H]".
Viduy 106
4-Amino-7-[(1R,2S 3R 4R)-2,3-dihydroxy-4-[(sulfamoylamino)metyl|xyclopentyl]-5-[2-[2-
etoxy-6-flo-4-(1-piperidyl)phenyl]etynyl]pyrolo[2,3-d]pyrimidin
Bude 1: Tong hop 1-(3-etoxy-4-etynyl-5-flophenyl)piperidin

Thu dugc hop chét néu & d& muc nhu trong budc 1 ctia vi du 34, ngoai trir 1 1-(4-
etynyl-3,5-diflophenyl)piperidin dugc sir dung thay thé cho 4-(4-etynyl-3,5-
diflophenyl)morpholin.
IH-NMR (CDCly) &: 6,24 (1H, dd, J = 12,8, 2,2 Hz), 6,18-6,16 (1H, m), 4,12 (2H, q,J = 7,0
Hz), 3,42 (1H, s), 3,27-3,22 (4H, m), 1,73-1,60 (6H, m), 1,48 (3H, t, J = 7,0 Hz). LCMS (ESI)
m/z 248 [M+H]"
Budc 2: Tong hop hop cht vi du 106

Thu duoc hgp chét néu & d& muc nhu trong budce 10 cta vi du 93, ngoai trir 1a 1-(3-
etoxy-4-etynyl-5-flophenyl)piperidin durgc st dung thay thé cho 1-etynylnaphtalen.
IH-NMR (CD;0D) &: 8,13 (1H, ), 7,50 (1H, s), 6,33-6,30 (2H, m), 4,97-4,90 (1H, m), 4,39
(1H, dd, J =84, 5,5 Hz), 4,17 (2H, q, T =7,1 Hz), 4,00 (1H, dd,J = 5,7, 3,8 Hz), 3,29-3,13 (6H,
m), 2,47-2,40 (1H, m), 2,34-2,26 (1H, m), 1,84-1,75 (1H, m), 1,71-1,61 (6H, m), 1,45 BH, t,J
=7,1 Hz). LCMS (ESI) m/z 588 [M+H]".
Vidu 107
4-Amino-5-[2-(4-benzyloxy-2,6-diflo-phenyl)etynyl]-7-[(1R,2S,3R,4R)-2,3-dihydroxy-4-
[(sulfamoylamino)metyl]xyclopentyl]pyrolo[2,3-d]pyrimidin
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Budc 1: Téng hop 4-(benzyloxy)-2,6-diflobenzaldehyt

Thu duoc hgp chit néu & @ muc nhu trong bude 1 clia vi du 55, ngoai trir 13 2,6-diflo-
4-hydroxybenzaldehyt va benzylbromua duoc sir dung thay thé cho 2-flo-6-
hydroxybenzaldehyt va iodoetan.
IH-NMR (CDCl) &: 10,20 (1H, s), 7,49-7,36 (5H, m), 6,57 (2H, d, ] = 10,5 Hz), 5,11 (2H, s).
LCMS (ESI) m/z 249 [M+H]"
Bude 2: Téng hop 5-(benzyloxy)-2-etynyl-1,3-diflobenzen

Thu dugc hop chit néu & & muc nhu trong bude 1 ctia vi du 51, ngoai trir 13 4-
(benzyloxy)-2,6-diflobenzaldehyt duoc str dung thay thé cho 2-flo-6-metoxybenzaldehyst.
IH-NMR (CDCl) &: 7,41-7,36 (5H, m), 6,54 (2H, d, = 9,0 Hz), 5,04 (2H, s), 3,42 (1H, 5).
LCMS (ESI) m/z 245 [M+H]*
Budc 3: Téng hop hop chat vi du 107

Thu dugc hop chit néu & d& muc nhu trong bude 10 ctia vi du 93, ngoai trir 13 5-
(benzyloxy)-2-etynyl-1,3-diflobenzen dugc sir dung thay thé cho 1-etynylnaphtalen.
IH-NMR (CDsOD) &: 8,15 (1H, ), 7,63 (1H, 5), 7,45-7,34 (SH, m), 6,78 (2H, d,J = 9,5 Hz),
5,13 (2H, s), 4,92-4,88 (1H, m), 4,43-4,40 (1H, m), 4,02-3,98 (1H, m), 3,30-3,13 (2H, m), 2,46-
2,40 (1H, m), 2,31-2,28 (1H, m), 1,83-1,78 (1H, m). LCMS (ESI) m/z 585 [M+H]".
Vidu 108
3-[4-[2-[4-Amino-7-[(1R,2S,3R 4R)-2,3-dihydroxy-4-
[(sulfamoylamino)metyl]xyclopentyl]pyrolo[2,3-d]pyrimidin-5-yI]etynyl]-3-etoxy-5-flo-
phenyl]-8-oxa-3-azabixyclo[3,2,1 Joctan
Bude 1: Tong hop 3-(4-etynyl-3,5-diflophenyl)-8-oxa-3-azabixyclo[3.2.1]octan

Thu duoc hop chét néu & dé muc nhu trong bude 1 ctia vi du 23, ngoai trir 1a 8-oxa-3-
azabixyclo[3.2.1]octan dugc str dung thay thé cho morpholin.
IH-NMR (CDClL) &: 6,28 (2H, dd, J = 13,9, 2,9 Hz), 4,52-4,49 (2H, m), 3,40 (1H, s), 3,26 (2H,
d,J=11,3 Hz), 3,08 (2H, dd, J = 11,3, 2,7 Hz), 2,04-1,96 (2H, m), 1,89-1,82 (2H, m). LCMS
(ESI) m/z 250 [M+H]"
Bude 2: Tong hop 3-(3-etoxy-4-etynyl-5-flophenyl)-8-oxa-3-azabixyclo[3.2.1]octan

Thu dugc hop chit néu & @& muc nhu trong bude 1 cia vi dy 34, ngoai trir 13 3-(4-
etynyl-3,5-diflophenyl)-8-oxa-3-azabixyclo[3.2.1]octan dugc st dung thay thé cho 4-(4-etynyl-
3,5-diflophenyl)morpholin.
IH-NMR (CDCL) 8: 6,12 (1H, dd, ] = 12,6, 2,4 Hz), 6,03 (1H, s), 4,51-4,47 (2H, m), 4,09 (H,
q,J=7,0 Hz), 3,40 (1H, s), 3,28 (2H, d, T = 11,3 Hz), 3,06 (2H, dd, J = 11,3, 2,7 Hz), 2,03-1,92
(2H, m), 1,92-1,84 (2H, m), 1,46 (3H, t,J = 7,0 Hz). LCMS (ESI) m/z 276 [M+H]"
Budc 3: Tng hop hop chét vi du 108

Thu dugc hgp chit néu & dé muc nhur trong budc 10 ctia vi du 93, ngoai trir 1a 3-(3-
etoxy-4-etynyl-5-flophenyl)-8-oxa-3-azabixyclo[3.2.1]octan dugc st dung thay thé cho 1-
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etynylnaphtalen.
IH-NMR (CDs0D) &: 8,12 (1H, s), 749 (1H, 5), 6,29 (1H, d, J = 1,8 Hz), 6,25 (1H, 5), 4,94-
4,90 (1H, m), 4,47 (2H, s), 4,39 (1H, dd, J = 8,4, 5,9 Hz), 4,18 (2H, q, ] = 7,1 Hz), 4,00 (1H, dd,
J=577,3,8Hz), 3,45 (2H, d, ] = 11,0 Hz), 3,26 (1H, dd, ] = 12,8, 6,2 Hz), 3,17 (1H, dd, J =
12,6, 6,8 Hz), 2,97 (2H, dd, I = 11,5, 2,4 Hz), 2,48-2,39 (1H, m), 2,35-2,25 (1H, m), 2,00-1,87
(4H, m), 1,84-1,74 (1H, m), 1,45 (3H, t, T = 7,0 Hz). LCMS (ESI) m/z 616 [M+H]".
Vidu 109
4-Amino-5-[2-(2,3-dihydrobenzothiophen-7-yl)etynyl]-7-[(1R,2S,3R 4R)-2,3-dihydroxy-4-
[(sulfamoylamino)metyl]xyclopentyl]pyrolo[2,3-d]pyrimidin
Bude 1: Tong hop 2,3-dihydrobenzo[b]thiophen-7-carbaldehyt

7-Bromo-2,3-dihydrobenzo[b]thiophen (200mg, 0,93mmol) dugc hoa tan trong
tetrahydrofuran (2mL), va dung dich n-butyllithi (dung dich hexan 1,6M, 1,4mL, 2,2mmol)
dugc thém vao d6 ¢ -78°C, sau do 1a khudy & -78°C trong 30 phit. Sau do, N,N-
dimetylformamit (0,22mL, 2,8mmol) dugc thém vao d6 ¢ -78°C, sau dola khqu 6-78°C
trong 20 phut va & nhiét d¢ trong phong trong 1 gid. Dung dich nu6c amoni clorua bao hoa,
nudc, va etyl axetat dugc thém vao dung dich phan tmg, va 16p nude nay dugc chiét véi etyl
axetat. Lép hitu co dugc rira voi dung dich nuéce natri clorua bdo hoa, va dugc 1am kho qua
natri sulfat, sau d6 1a chung cit dung moi. Phin cin dugc tinh ché bang séc ky cot silicagel
(dung moi trién khai: etyl axetat/hexan), nho d6 thu dugc hop chét néu & d& muc (74mg, 49%)
& dang ddu mau vang.
'H-NMR (CDCls) &: 10,05 (1H, s), 7,62 (1H, d, J="7,5 Hz), 7,39 (1H, dd, ] =7.5, 1,0 Hz), 7,18
(1H,t,J=7,5Hz), 3,42-3,37 2H, m), 3,31 (2H, t, J = 7,6 Hz). LCMS (ESI) m/z 165 [M+H]*
Bude 2: Tong hop 7-etynyl-2,3-dihydrobenzo[b]thiophen

Thu dwoc hop chit néu & d& muc nhu trong budc 1 ctia vi du 51, ngoai trir 14 2,3-
dihydrobenzo[b]thiophen-7-carbaldehyt duoc st dung thay thé cho 2-flo-6-metoxybenzaldehyt.
IH-NMR (CDCls) 8: 7,25 (1H, d, T =7,6 Hz), 7,15 (1H, dd, J = 7,6, 1,0 Hz), 6,96 (1H, t, ] = 7,6
Hz), 3,40-3,31 (5H, m).
Budc 3: Téng hop hop chit vi du 109

Thu dugc hop chit néu & d& myc nhu trong bude 10 ctia vi du 93, ngoai trir 2 7-
etynyl-2,3-dihydrobenzo[b]thiophen dugc sir dung thay thé cho 1-etynylnaphtalen.
IH-NMR (CDs0D) &: 8,15 (1H, s), 7,60 (1H, s), 7,23 (1H, d, J = 7,6 Hz), 7,20-7,17 (1H, m),
7,02 (1H, dd, J=7.6, 7,6 Hz), 4,97-4,88 (1H, m), 4,43-4,40 (1H, m), 4,02-4,00 (1H, m), 3,44~
3,34 (4H, m), 3,29-3,23 (1H, m), 3,20-3,15 (1H, m), 2,48-2,41 (1H, m), 2,32-2,28 (1H, m),
1,86-1,78 (1H, m). LCMS (ESI) m/z 501 [M+H].
Vidy 110
8-[4-[2-[4-Amino-7-[(1R,2S,3R,4R)-2,3-dihydroxy-4-
[(sulfamoylamino)metyl]xyclopentyl]pyrolo[2,3-d]pyrimidin-5-yI]etynyl]-3-etoxy-5-flo-
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phenyl]-3-oxa-8-azabixyclo[3,2,1]octan
Budc 1: Tong hop 8-(4-etynyl-3,5-diflophenyl)-3-oxa-8-azabixyclo[3.2.1]octan

Thu dugc hop chét néu & && muc nhur trong bude 1 ctia vi du 23, ngoai trir 14 3-oxa-8-
azabixyclo[3.2.1]octan duoc st dung thay thé cho morpholin.
'H-NMR (CDCh) &: 6,23 (2H, dd, J = 13,6, 3,3 Hz), 4,01-3,98 (2H, m), 3,81 (2H, d, J=11,2
Hz), 3,53 (2H, d, = 11,2 Hz), 3,39 (1H, 5), 2,16-2,01 (4H, m). LCMS (ESI) m/z 250 [M+H]"
Budc 2: Téng hop 8-(3-etoxy-4-etynyl-5-flophenyl)-3-oxa-8-azabixyclo[3.2.1]octan

Thu duoc hop chét néu & dé myc nhu trong budc 1 ctia vi du 34, ngoai trir 1 8-(4-
etynyl-3,5-diflophenyl)-3-oxa-8-azabixyclo[3.2.1]octan dugc st dung thay thé cho 4-(4-etynyl-
3,5-diflophenyl)morpholin.
'H-NMR (CDCh) 8: 6,08 (1H, dd, J= 12,1, 2,2 Hz), 6,00 (1H, s), 4,08 (2H, q, J=7,0 Hz), 4,01
(2H, d, J=2,6 Hz), 3,85 (2H, d, J = 11,0 Hz), 3,52 (2H, d, J = 11,0 Hz), 3,39 (1H, d, ] = 5,9 Hz),
2,13-2,00 (4H, m), 1,45 (3H, t, ] =7,0 Hz). LCMS (ESI) m/z 276 [M+H]"
Budc 3: Téng hop hop chit vi du 110

Thu dugc hop chét néu & dé myc nhu trong bude 10 ctia vi du 93, ngoai trir [a 8-(3-
etoxy-4-etynyl-5-flophenyl)-3-oxa-8-azabixyclo[3.2.1]octan dugc st dung thay thé cho 1-
etynylnaphtalen.
'H-NMR (CD;0D) &: 8,13 (1H, s), 7,50 (1H, s), 6,29 (1H, d, ] = 2,2 Hz), 6,25 (1H, d, ] =2,2
Hz), 4,97-4,92 (1H, m), 4,39 (1H, dd, J = 84, 5,8 Hz), 4,21-4,14 (4H, m), 4,01 (1H, dd, ] = 5,8,
3,8 Hz), 3,83 (2H, d, = 10,8 Hz), 3,52 (2H, d, ] = 10,8 Hz), 3,30-3,12 (2H, m), 2,49-2,39 (1H,
m), 2,35-2,26 (1H, m), 2,10-1,99 (4H, m), 1,85-1,75 (1H, m), 1,45 3H, t, J=7,0 Hz). LCMS
(ESD)m/z 616 [M+H]".
Vidy 111
4-Amino-7-[(1R,2S,3R 4R)-2,3-dihydroxy-4-[ (sulfamoylamino)metyl]xyclopentyl]-5-[2-[2-
metylsulfanyl-4-(1-piperidyl)phenyl]etynyl]pyrolo[2,3-d]pyrimidin
Budc 1: Téng hop 4-flo-2-(metylthio)benzaldehyt

Natri thiometoxit (680mg, 9,6mmol) dugc tao hdn dich trong toluen (10mL), va 2,4-
diflobenzaldehyt (1g, 7,0mmol) dugc thém vao do, sau do la khudy & 80°C trong 2 ngay. Etyl
axetat va nude duge thém vao dung dich phan tmg. Sau do, 16p hitu co duge rita v6i dung dich
nudc natri hydro cacbonat bdo hoa va nude mudi bao hoa, va duge 1am kho qua natri sulfat,
sau d6 1a chung cit dung moi. Phén ciin dugc tinh ché bang sic ky cot silicagel (dung moi trién
khai: etyl axetat/hexan), nho d6 thu dugc hop chét néu & d& muc (499mg, 42%) & dang chit tén
mau trang.
'H-NMR (CDCl) &: 10,15 (1H, s), 7,82 (1H, dd, J= 8,3, 6,1 Hz), 7,01 (1H, dd, J = 10,1, 2,3
Hz), 6,95 (1H, dt, J =23, 8,3 Hz), 2,49 (3H, s). LCMS (ESD) m/z 171 [M+H]"
Budc 2: Téng hop 2-(metylthio)-4-(piperidin-1-yl)benzaldehyt

4-flo-2-(metylthio)benzaldehyt (200mg, 1,2mmol) va kali cacbonat (220mg,
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1,6mmol) dugc tao hdn dich trong dimetylsulfoxit (2mL), va piperidin (0,16ml, 1,6mmol)
duoc thém vao d6 & nhiét do trong phong, sau do 1a khudy & 80°C trong 2 gi¢r va 30 phit. Etyl
axetat va nudc dugc thém vao dung dich phan timg & nhiét do trong phong, va 16p nu6e nay
duge chiét voi etyl axetat. L6p hitu co dugce rira v6i dung dich nude natri clorua béo hoa, va
duogc lam kho qua natri sulfat, sau d6 1a chung cht dung méi. Phan cin dugc tinh ché bang sic
ky cot silicagel (dung moi trién khai: etyl axetat/hexan), nh&r d6 thu duoc hop chét néu & dé
muc (345mg) & dang dau mau vang,
IH-NMR (CDCls) &: 9,99 (1H, s), 7,64 (1H, d,J = 8,7 Hz), 6,68 (1H, dd, ] = 8,7, 2,3 Hz), 6,64
(1H, d, J=2,3 Hz), 3,43-3,40 (4H, m), 2,47 (3H, s), 1,80-1,70 (6H, m). LCMS (ESI) m/z 236
[M+H]
Budc 3: Tong hop 1-(4-etynyl-3-(metylthio)phenyl)piperidin

Thu dugce hgp chit néu & d& muc nhu trong budc 1 ctia vi du 51, ngoai trir 1a 2-
(metylthio)-4-(piperidin-1-yl)benzaldehyt dugc sir dung thay thé cho 2-flo-6-
metoxybenzaldehyt.
TH-NMR (CDCls) &: 7,32 (1H, d, J= 8,6 Hz), 6,68 (1H, d, J = 2,5 Hz), 6,63 (1H, dd, J =8,6,
2,5Hz), 3,35 (1H, s), 3,24-3,21 (4H, m), 2,49 (3H, s), 1,72-1,58 (6H, m). LCMS (ESI) m/z 232
[MHH]"
Budc 4: Tong hop hop chét vi du 111

Thu dugc hop chit néu & d& muc nhu trong budc 10 ctia vi du 93, ngoai trir [ 1-(4-
etynyl-3-(metylthio)phenyl)piperidin dugc sir dung thay thé cho 1-etynylnaphtalen.
IH-NMR (CDsOD) é: 8,13 (1H, s), 7,53 (1H, s), 7,29 (1H, d, ] = 8,8 Hz), 6,81 (1H, d, ]=2,3
Hz), 6,75 (1H, dd, ] = 8,8, 2,3 Hz), 4,96-4,87 (1H, m), 4,42-4,38 (1H, m), 4,02-4,00 (1H, m),
3,29-3,15 (6H, m), 2,52 (3H, s), 2,48-2,40 (1H, m), 2,28-2,32 (1H, m), 1,85-1,77 (1H, m), 1,72~
1,61 (6H, m). LCMS (ESI) m/z 572 [M+H].
Vidu112
4-[4-[2-[4-Amino-7-[(1R,2S,3R 4R)-2,3-dihydroxy-4-
[(sulfamoylamino)metyl]xyclopentyl]pyrolo[2,3-d]pyrimidin-5-yl]etynyl]-3-etoxy-5-flo-
phenylJmorpholin

Thu dugc hop chit néu & @& muc nhu trong buée 10 ctia vi du 93, ngoai trir 12 4-(3-
etoxy-4-etynyl-5-flophenyl)morpholin dugc st dung thay thé cho 1-etynylnaphtalen.
'H-NMR (DMSO-Dg) &: 8,12 (1H, s), 7,73 (1H, s), 6,65 (1H, t, J = 6,0 Hz), 6,56-6,39 (4H, m),
4,91-4,84 (2H, m), 4,69 (1H, d, ] =4,4 Hz), 4,23-4,16 (2H, m), 3,79 (1H, dd, ] = 8,4, 4,4 Hz),
3,74-3,68 (4H, m), 3,26-3,21 (4H, m), 3,12-3,04 (1H, m), 2,98-2,88 (1H, m), 2,27-2,17 (1H, m),
2,15-2,07 (2H, m), 1,60-1,51 (1H, m), 1,36 (3H, t, = 7,0 Hz). LCMS (ESI) m/z 590 [M+H]".
Vidy 113
4-Amino-7-[(1R,2S,3R 4R)-2,3-dihydroxy-4-[(sulfamoylamino)metyl]xyclopentyl]-5-[2-(4-
metoxy-2-metylsulfonyl-phenyl)etynyl]pyrolo[2,3-d]pyrimidin
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Budc 1: Tong hop triisopropyl((4-metoxy-2-(metylsulfonyl)phenyl)etynyl)silan

Thu dugc hgp chét néu & d&& muc nhu trong bude 2 cia vi du 76, ngoai trir [a 1-
bromo-2-metansulfonyl-4-metoxybenzen dugc st dung thay thé cho 5-(benzyloxy)-2-
bromopyrimidin.
IH-NMR (CDCls) &: 7,61-7,59 (2H, m), 7,06 (1H, dd, J = 8,5,2,7 Hz), 3,88 (3H, s), 3,33 GH,
s), 1,19-1,12 (21H, m). LCMS (ESI) m/z 367 [M+H]"
Budic 2: Tong hop 1-etynyl-4-metoxy-2-(metylsulfonyl)benzen

Thu dugce hop chét néu & d& muc nhu trong bude 3 cta vi du 76, ngoai trix 1a
triisopropyl((4-metoxy-2-(metylsulfonyl)phenyl)etynyD)silan dugc st dung thay thé cho 5-
(benzyloxy)-2-((triisopropylsilyl)etynyl)pyrimidin.
IH-NMR (CDCls) &: 7,64-7,62 (2H, m), 7,09 (1H, dd, J = 8,5, 2,7 Hz), 3,90 3H, s), 3,53 (1H,
s), 3,31 3H, s). LCMS (EST) my/z 211 [M+H]"
Budc 3: Téng hop hop chét vi du 113

Thu dugc hgp chit néu & @ muc nhu trong budc 10 cia vi du 93, ngoai trir1a 1-
etynyl-4-metoxy-2-(metylsulfonyl)benzen dugc st dung thay thé cho 1-etynylnaphtalen.
IH-NMR (CD;0D) &: 8,16 (1H, s), 7,72 (1H, s), 7,70 (1H, d, J= 8,6 Hz), 7,57 (1H, d,J =28
Hz), 7,26 (1H, dd, ] = 8,6, 2,8 Hz), 4,99-4,91 (1H, m), 4,44-4,40 (1H, m), 4,03-4,01 (1H, m),
3,91 (3H, s), 3,30 (3H, 5), 3,39-3,24 (1H, m), 3,21-3,16 (1H, m), 2,50-2,42 (1H, m), 2,35-2,28
(1H, m), 1,87-1,79 (1H, m). LCMS (ESI) m/z 551 [M+H].
Vidu 114
4-Amino-7-[(1R,2S,3R,4R)-2,3-dihydroxy-4-[(sulfamoylamino)metyl]xyclopentyl]-5-[2-(2-
etylsulfonyl-6-flo-4-pyrolidin-1-yl-phenyl)etynyl]pyrolo[2,3-d]pyrimidin

Thu dugc hop chét néu & d& muc nhu trong bude 10 cia vi du 93, ngoai trir 1a 1-(3-
(etylsulfonyl)-4-etynyl-5-flophenyl)pyrolidin dugc sir dung thay thé cho 1-etynylnaphtalen.
IH-NMR (CD;0D) &: 8,13 (1H, s), 7,62 (1H, 5), 6,99 (1H, d, J = 2,6 Hz), 6,64 (1H, dd, J = 12,4,
2,6 Hz), 4,98-4,90 (1H, m), 4,43-4,39 (1H, m), 4,02-4,00 (1H, m), 3,49 (2H, q, ] = 7.4 Hz),
3,39-3,34 (4H, m), 3,28-3,24 (1H, m), 3,20-3,15 (1H, m), 2,48-2,40 (1H, m), 2,34-2,28 (1H, m),
2,09-2,06 (4H, m), 1,85-1,77 (1H, m), 1,24 (3H, t, ] = 7,4 Hz). LCMS (ESI) m/z 622 [M+H].
Vidu 115
4-Amino-5-[2-[2,6-diflo-4-[(3R)-3-floropyrolidin-1-yI]phenyl]etynyl]-7-[(1R,2S,3R 4R)-2,3-
dihydroxy-4-[(sulfamoylamino)mety!]xyclopentyl]pyrolo[2,3-d]pyrimidin

Thu dugce hop chét néu & d& muc nhu trong bude 10 ciia vi du 93, ngoai trir 1a (3R)-1-
(4-etynyl-3,5-diflophenyl)-3-floropyrolidin duoc sir dung thay thé cho 1-etynylnaphtalen.
'H-NMR (CDsOD) &: 8,12 (1H, s), 7,54 (1H, s), 6,25 (2H, d, ] = 10,6 Hz), 5,38 (1H, d, ] = 53,2
Hz), 5,04-4,95 (1H, m), 4,40 (1H, dd, J = 8,4, 5,9 Hz), 4,01 (1H, dd, J = 5,5, 3,7 Hz), 3,64-3,10
(6H, m), 2,49-2,38 (1H, m), 2,37-2,26 (2H, m), 2,22-2,12 (1H, m), 1,84-1,75 (1H, m). LCMS
(ESI) m/z 566 [M+H]".
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Vidu116
4-Amino-5-[2-[2,6-diflo-4-[(3S)-3-floropyrolidin-1-yI]phenyl]etynyl]-7-[(1R,2S,3R 4R)-2,3-
dihydroxy-4-[(sulfamoylamino)metyl]xyclopentyl]pyrolo[2,3-d]pyrimidin
Budc 1: Téng hop (3S)-1-(4-etynyl-3,5-diflophenyl)-3-floropyrolidin

Thu duge hop chit néu & d& muc nhu trong bude 1 ctia vi du 23, ngoai trir 14 (S)-3-
ﬂonxnmoﬁdhlduqcyﬁdungﬂuwihéchonmxphohn
IH-NMR (CDCL) &: 6,06 (2H, d, ] = 10,3 Hz), 5,38 (1H, d, J = 53,5 Hz), 3,62-3,39 (SH, m),
2,47-2,36 (1H, m), 2,28-2,07 (1H, m). LCMS (ESI) m/z 226 [M+H]"
Budc 2: Tong hop hop chat vi du 116

Thu duge hop chét néu & d& muc nhu trong bude 10 cta vi du 93, ngoai trir 1a (3S)-1-
(4-etynyl-3,5-diflopheny1)-3-floropyrolidin duoc st dung thay thé cho 1-etynylnaphtalen.
IH-NMR (CDs0OD) &: 8,11 (1H, s), 7,53 (1H, s), 6,22 (2H, d, J= 10,6 Hz), 5,38 (1H, d, J = 53,2
Hz), 4,93-4,90 (1H, m), 4,42-4,37 (1H, m), 4,01 (1H, dd, 1= 5,5, 4,0 Hz), 3,62-3,15 (6H, m),
2,49-2,40 (1H, m), 2,34-2,27 (2H, m), 2,22-2,08 (1H, m), 1,84-1,76 (1H, m). LCMS (ESI) m/z
566 [M+H]".
Vidy 117
4-Amino-7-[(1R,28,3R 4R )-2,3-dihydroxy-4-[(sulfamoylamino)metyl]xyclopentyl]-5-[2~(1,1-
dioxo-2,3-dihydrobenzothiophen-7-yl)etynyl]pyrolo[2,3-d]pyrimidin
Budc 1: Tong hop 7-etynyl-2,3-dihydrobenzo[b]thiophen 1,1-dioxit

Thu dugc hop chit néu & d& muc nhur trong bude 3 cia vi du 70, ngoai trir 13 7-etynyl-
2,3-dihydrobenzo[b]thiophen dugc st dung thay thé cho 2-(etylthio)-6-flo-4-(pyrolidin-1-
yl)benzaldehyt.
IH-NMR (CDCL) &: 7,57-7,51 (2H, m), 7,36 (1H, d, J = 7,1 Hz), 3,57-3,52 (3H, m), 3,35 (2H,
t,J=7,2 Hz). LCMS (ESI) m/z 193 [M+H]"
Budc 2: Tong hop hop chét vi du 117

Thu dugc hgp chét néu & dé muc nhu trong budc 10 clia vi dy 93, ngoai trir 14 7-
etynyl-2,3-dihydrobenzo[b]thiophen 1,1-dioxit dugc st dung thay thé cho 1-etynylnaphtalen.
IH-NMR (CDsOD) &: 8,15 (1H, s), 7,74 (1H, s), 7,64 (1H, t, ] = 7,6 Hz), 7,58 (1H, d, J=7,6
Hz), 7,45 (1H, d, ] = 7,6 Hz), 5,00-4,89 (1H, m), 4,44-4,40 (1H, m), 4,03-4,00 (1H, m), 3,62
(2H, t,1=7,1 Hz), 3,41 2H, t, J=7,1 Hz), 3,22-3,11 (2H, m), 2,48-2,42 (1H, m), 2,32-2,26
(1H, m), 1,87-1,77 (1H, m). LCMS (ESI) m/z 533 [M+H].
Vidull18
4-Amino-5-[2-[4-(azetidin-1-y1)-2,6-diflo-phenyl]etynyl]-7-[(1R,2S,3R,4R)-2,3-dihydroxy-4-
[(sulfamoylamino)metyl]xyclopentyl]pyrolo[2,3-d]pyrimidin

Thu dugc hop chét néu & d muc nhu trong bude 10 ctia vi du 93, ngoai trir 14 1-(4-
etynyl-3,5-diflophenyl)azetidin duoc st dung thay thé cho 1-etynylnaphtalen.
IH-NMR (CDs0D) &: 8,14 (1H, s), 7,56 (1H, s), 6,03 (2H, d, J = 10,0 Hz), 4,99-4,89 (1H, m),
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4,40 (1H, dd, J=8,5, 5,6 Hz), 4,01 (1H, dd, J=5,6, 3,7 Hz), 3,94 (4H, t, ] =7,4 Hz), 3,28-3,09
(2H, m), 2,46-2,36 (3H, m), 2,34-2,24 (1H, m), 1,85-1,72 (1H, m). LCMS (ESI) m/z 534
[MHH]".
Vidu 119
4-Amino-5-[2-[2,6-diflo-4-(4-hydroxy-1-piperidyl)phenyl]etynyl]-7-[(1R,25,3R 4R)-2,3-
dihydroxy-4-[(sulfamoylamino)metyl]xyclopentyl]pyrolo[2,3-d]pyrimidin
Bude 1: Téng hop 1-(4-etynyl-3,5-diflophenyl)piperidin-4-ol

Thu dugc hop chét néu & d& muc nhu trong bude 1 cta vi du 23, ngoai trir 14
piperidin-4-ol duoc sir dung thay thé cho morpholin.
TH-NMR (CDCl) 8: 6,36 (2H, d, J = 11,2 Hz), 3,93-3,87 (1H, m), 3,58 (2H, dt, J = 13,0, 4,9
Hz), 3,40 (1H, s), 3,06-3,00 (2H, m), 2,21-2,10 (1H, m), 1,99-1,91 (2H, m), 1,65-1,55 (2H, m).
LCMS (ESI) m/z 238 [M+H]"
Budc 2: Téng hop hop chit vi du 119

Thu duoc hop chit néu & d& muc nhu trong budc 10 ctia vi du 93, ngoai trir 14 1-(4-
etynyl-3,5-diflophenyl)piperidin-4-ol dugc sir dung thay thé cho 1-etynylnaphtalen.
TH-NMR (CDs0D) &: 8,19 (1H, s), 7,57 (1H, s), 6,57 (2H, d, T = 11,5 Hz), 4,98-4,89 (1H, m),
4,40 (1H, t,T=6,3 Hz), 4,01 (1H, dd, ] =5,5, 3,8 Hz), 3,85-3,78 (1H, m), 3,70-3,65 (2H, m),
3,30-3,14 (2H, m), 3,08-3,00 (2H, m), 2,49-2,40 (1H, m), 2,36-2,25 (1H, m), 1,97-1,88 (2H, m),
1,85-1,75 (1H, m), 1,60-1,50 (2H, m). LCMS (ESI) m/z 578 [M+H]".
Vidu 120
4-Amino-5-[2-[2,6-diflo-4-[(3R)-3-hydroxypyrolidin-1-yl]phenyl]etynyl]-7-[(1R,2S,3R 4R)-
2,3-dihydroxy-4-[(sulfamoylamino)metyl]xyclopentyl]pyrolo[2,3-d]pyrimidin

Thu duogc hop chit néu & d& muc nhu trong budce 10 ctia vi du 93, ngoai trir 13 (3R)-1-
(4-etynyl-3,5-diflophenyl)-pyrolidin-3-ol dwoc st dung thay thé cho 1-etynynaphtalen.
IH-NMR (CDs0D) &: 8,22 (1H, s), 7,55 (1H, s), 6,20 (2H, d, J = 11,0 Hz), 4,98-4,90 (1H, m),
4,55-4,51 (1H, m), 4,43-4,36 (1H, m), 4,01 (1H, dd, J=5,5, 3,8 Hz), 3,51-3,42 (2H, m), 3,40-
3,33 (1H, m), 3,27-3,14 (3H, m), 2,48-2,40 (1H, m), 2,34-2,26 (1H, m), 2,20-2,09 (1H, m),
2,08-2,00 (1H, m), 1,84-1,75 (1H, m). LCMS (ESI) m/z 564 [M+H]".
Vidu 121
4-Amino-5-[2-[2,6-diflo-4-[(3S)-3-hydroxypyrolidin-1-ylphenyl]etynyl]-7-[(1R,2S,3R 4R)-
2,3-dihydroxy-4-[(sulfamoylamino)metyl]xyclopentyl]pyrolo[2,3-d]pyrimidin
Bude 1: Téng hop (3S)-1-(4-etynyl-3,5-diflophenyl)-pyrolidin-3-ol

Thu duge hop chét néu & & muc nhu trong bude 1 ciia vi du 23, ngoai trir 1a (S)-
pyrolidin-3-ol dugc str dung thay thé cho morpholin.
'H-NMR (CDCL) 8: 6,03 (2H, d, J = 10,5 Hz), 4,64-4,60 (1H, m), 3,51-3,43 (2H, m), 3,39 (1H,
s), 3,34 (1H, dt, T =3,2,9,0 Hz), 3,22 (1H, d, J = 10,7 Hz), 2,22-2,12 (1H, m), 2,12-2,05 (1H,
m). LCMS (ESI) m/z 224 [M+H]"
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Bude 2: Téng hop hop chit vi du 121

Thu dugc hop chit néu & d& muc nhur trong bude 10 cta vi du 93, ngoai trir 14 (3S)-1-
(4-etynyl-3,5-diflophenyl)-pyrolidin-3-ol dugc sir dung thay thé cho 1-etynylnaphtalen.
'H-NMR (CDsOD) &: 8,23 (1H, s), 7,55 (1H, ), 6,20 (2H, d, J = 10,7 Hz), 4,97-4,89 (1H, m),
4,54-4.49 (1H, m), 4,46-4,35 (1H, m), 4,03-3,96 (1H, m), 3,51-3,41 (2H, m), 3,40-3,33 (1H, m),
3,27-3,12 (3H, m), 2,48-2,39 (1H, m), 2,35-2,25 (1H, m), 2,19-2,09 (1H, m), 2,08-2,00 (1H, m),
1,84-1,74 (1H, m). LCMS (ESI) m/z 564 [M+H]".
Vidu 122
8-[2-[4-amino-7-[(1R,2S,3R,4R)-2,3-dihydroxy-4-
[(sulfamoylamino)metyl]xyclopentyl]pyrolo[2,3-d]pyrimidin-5-yl]etynyl]-7-flo-4-metyl-2,3-
dihydro-1,4-benzoxazin
Budc 1: Thu duge hop chét néu & d& muc nhu trong budc 10 cua vi du 93, ngoai trir 1a 8-
etynyl-7-flo-4-metyl-2,3-dihydro-1,4-benzoxazin duoc st dung thay thé cho 1-etynylnaphtalen.
'H-NMR (DMSO-D) &: 8,17-8,12 (2H, m), 7,84 (1H, s), 6,77-6,64 (3H, m), 6,53 (2H, s), 4,88
(1H, dd, J=18,7, 8,4 Hz), 4,43 (2H, t, J=4,2 Hz), 4,21 (1H, dd, ] = 8,6, 5,3 Hz), 3,80 (1H, dd,
J=5,1,3,3 Hz), 3,25 (2H, t, ] = 4,2 Hz), 3,12-3,04 (1H, m), 2,96-2,89 (1H, m), 2,82 (3H, s),
2,24-2,19 (1H, m), 2,15-2,08 (1H, m), 1,56 (1H, dd, J =20.9, 11,0 Hz). LCMS (ESI) m/z 532,3
[M-+H]".
Budc 2: Téng hop 8-[2-[4-amino-7-[(1R,2S,3R,4R)-2,3-dihydroxy-4-
[(sulfamoylamino)metyl]xyclopentyl]pyrolo[2,3-d]pyrimidin-5-yl]etynyl]-7-flo-4-metyl-2,3-
dihydro-1,4-benzoxazin hydroclorua

Thu dugc hop chit hydroclorua néu & d& muyc nhu trong budc 5 ctia vi dy 1.
'H-NMR (DMSO-Dg) &: 8,45 (1H, s), 8,24 (1H, s), 6,81-6,74 (2H, m), 4,98 (1H, dd, J = 19,1,
8,8 Hz), 4,47 (2H, t,] = 4,2 Hz), 4,20 (1H, dd,J=9,0, 5,3 Hz), 3,80 (1H, dd, ] = 5,1, 2,9 Hz),
3,27 2H, t, ]=4,4 Hz), 3,08 (1H, dd, J=12,8, 6,6 Hz), 2,93 (1H, dd, ] = 12,5, 7,3 Hz), 2,84
(3H, s), 2,29-2,22 (1H, m), 2,17-2,10 (1H, m), 1,58 (1H, dd, J = 20,7, 10,8 Hz). LCMS (ESI)
m/z 532,4 [M+H]"
Viduy 123
4-Amino-7-[(1R,2S,3R 4R)-2,3-dihydroxy-4-[(sulfamoylamino)metyl]xyclopentyl]-5-[2-(1,1-
dioxo-3,4-dihydro-2H-thiochromen-8-yl)etynyl]pyrolo[2,3-d]pyrimidin

Thu duge hop chét néu & d& muc nhu trong bude 10 cta vi du 93, ngoai trir 1a 8-
etynyl thiochroman 1,1-dioxit dugc sir dung thay thé cho 1-etynylnaphtalen.
'H-NMR (CD;OD) &: 8,16 (1H, 5), 7,73 (1H, s), 7,57 (1H, d, ] = 7,7 Hz), 7,50 (1H, t, J=7,7
Hz), 7,31 (1H, d, ] =7,7 Hz), 5,03-4,89 (1H, m), 4,44-4,40 (1H, m), 4,04-4,02 (1H, m), 3,56-
3,53 (2H, m), 3,30-3,25 (1H, m), 3,22-3,17 (1H, m), 3,09 (2H, t, J = 6,0 Hz), 2,50-2,39 (3H, m),
2,36-2,27 (1H, m), 1,87-1,79 (1H, m). LCMS (ESI) m/z 547 [M+H].
Vidu 124
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4-Amino-5-[2-(2,6-diflophenyl)etynyl]-7-[(2R,4S,5R)-4-hydroxy-5-
[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]pyrolo[2,3-d]pyrimidin
Bude 1: Téng hop (2R,38S,5R)-5-(4-amino-5-iodo-7H-pyrolo[2,3-d]pyrimidin-7-yI)-2-
(aminoetyl)tetrahydrofuran-3-ol

Thu duoc hop chit néu & d muc nhu trong bude 2 clia vi du 1, ngoai trir 1
(2R,38,5R)-5-(4-amino-5-iodo-7H-pyrolo[2,3-d]pyrimidin-7-yI)-2-
(hydroxymetyl)tetrahydrofuran-3-ol duoc str dung thay thé cho [(3aR 4R ,6R,6aR)-4-(4-amino-
5-iodo-pyrolo[2,3-d]pyrimidin-7-y1)-2,2-dimetyl-3a,4,6,6a-tetrahydrofuro[3,4-d][ 1,3]dioxol-6-
yl]metanol.
'H-NMR (CDsOD) &: 8,09 (1H, s), 748 (1H, s), 6,52 (1H, t, ] = 7,0 Hz), 4,37 (1H, dt, ] = 6,6,
4,0 Hz), 3,89 (1H, dt, ] =7,0, 4,0 Hz), 2,91 (1H, dd, J = 13,2,4,0 Hz), 2,83 (1H, dd, ] = 13,2,
7,0 Hz), 2,66-2,59 (1H, m), 2,33 (1H, ddd, J = 13,9, 7,0, 3,7 Hz). LCMS (ESI) m/z 376
[M+H]
Bude 2: Téng hop tert-butyl-N-[[(2R,3S,5R)-5-(4-amino-5-iodo-pyrolo[2,3-dpyrimidin-7-y1)-
3-hydroxy-tetrahydrofuran-2-yljmetyl sulfamoyl]carbamat

Thu duogc hop chit néu & d& muyc nhu trong budc 3 cla vi du 1, ngoai trir [a
(2R,3S,5R)-5-(4-amino-5-iodo-7H-pyrolo[2,3-d]pyrimidin-7-y1)-2-
(aminoetyl)tetrahydrofuran-3-ol duoc st dung thay thé cho 7-((3aR 4R ,6R,6aR)-6-
(aminometyl)-2,2-dimetyltetrahydrofuro[3,4-d][ 1,3]dioxol-4-yl)-5-iodo-7H-pyrolo[2,3-
d]pyrimidin-4-amin.
'H-NMR (DMSO-Dg) &: 10,84 (1H, s), 8,09 (1H, s), 7,61 (1H, s), 6,76-6,61 (2H, brm), 6,35
(1H, dd, J= 8,8, 5,9 Hz), 5,33 (1H, d, ] = 4,0 Hz), 4,28-4,26 (1H, brm), 3,90-3,87 (1H, m),
3,16-3,10 (2H, m), 2,59-2,52 (1H, m), 2,11-2,06 (1H, m), 1,36 (9H, s). LCMS (ESI) m/z 555
[M+H]"
Budc 3: Téng hop hop chét vi du 124

tert-Butyl-N-[[(2R,3S,5R)-5-(4-amino-5-iodo-pyrolo[2,3-d]pyrimidin-7-y1)-3-
hydroxy-tetrahydrofuran-2-yljmetyl sulfamoyl]carbamat (40mg, 0,072mmol), 2-etynyl-1,3-
diflobenzen (15mg, 0,11mmol), bis(triphenylphosphin)paladi (IT) diclorua (10mg, 0,014mmol),
ddng iodua (2,7mg, 0,014mmol), va diisopropyletylamin (0,030mL, 0,18mmol) dugc tao hén
dich trong tetrahydrofuran (0,5mL). Dung dich phan {rag nay dugc khudy & 70°C qua dém.
Sau d6, axit trifloroaxetic (0,5mL) duoc thém vao do ¢ nhiét do trong phong, sau do 1a khudy &
lﬂﬁétdéuongphbngquadén.Saukhjdungrnéiduqcchungcégphﬁncandugcﬁnhchébéng
sic ky cot silicagel (dung méi trién khai: metanol/clorofom), nhr d6 thu duge hop chét néu &
dé muc (1,2mg, 4%) & dang bot mau tring.
'H-NMR (DMSO-Dg) &: 8,18 (1H, s), 8,00 (1H, s), 7,53-7,47 (1H, m), 7,29-7,24 (1H, m),
7,18-7,15 (1H, m), 6,58 (2H, s), 6,43 (1H, dd, J= 8,8, 5,6 Hz), 5,35 (1H, d, J=4,1 Hz), 4,39-
4,35 (1H, brm), 3,98-3,94 (1H, brm), 3,18-3,03 (2H, brm), 2,66-2,59 (1H, m). LCMS (ESI)
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m/z 465 [M+H]".
Vidu 125
4-Amino-7-[(2R,4S,5R)-4-hydroxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-2-y1]-5-[2-(1-
naphtyl)etynyl]pyrolo[2,3-d]pyrimidin

Thu duge hop chit néu & d& muc nhur trong budc 3 clia vi du 124, ngoai trir 1a 1-
etynylnaphtalen dugc sir dung thay thé cho 2-etynyl-1,3-diflobenzen.
'H-NMR (CDsOD) &: 8,39 (1H, d, J = 8,4 Hz), 8,35 (1H, s), 8,07 (1H, s), 7,96 (1H, brs), 7,94
(1H, brs), 7,85 (1H, d, = 7,3 Hz), 7,67-7,46 (3H, m), 6,59 (1H, dd, J = 7,7, 6,2 Hz), 4,62-4,59
(1H, m), 4,18-4,15 (1H, m), 3,41-3,34 (2H, m), 2,77 (1H, ddd, = 13,9, 7,7, 6,2 Hz), 2,45 (1H,
ddd, J=13.9, 6,2, 2,9 Hz). LCMS (ESI) m/z 479 [M+H]".
Vidu 126
4-[4-Amino-7-[(2R,4S,5R)-4-hydroxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-2-
yl]pyrolo[2,3-d]pyrimidin-5-y1]-2-(o-tolyl)thiazol

Thu dugc hop chét néu & d& muc nhu trong vi dy 2, ngoai trir 1a tert-butyl-N-
[[(2R,38S,5R)-5-(4-amino-5-iodo-pyrolo[2,3-d]pyrimidin-7-yl)-3-hydroxy-tetrahydrofuran-2-
yl]metyl sulfamoyl]carbamat dugc st dung thay thé cho tert-butyl N-(((3aR,4R,6R 6aR)-6-(4-
amino-5-iodo-7H-pyrolo[2,3-d]pyrimidin-7-y1)-2,2-dimetyltetrahydrofuro[3,4-d][ 1,3]dioxol-4-
yl)metyl)sulfamoyl carbamat.
'H-NMR (CDsOD) &: 8,37 (1H, s), 8,26 (1H, s), 8,15 (1H, s), 8,04-8,01 (1H, m), 7,66 (1H, d, J
=17,7Hz), 7,49-7,35 (3H, m), 6,68 (1H, dd, J=7,7, 6,2 Hz), 4,61-4,58 (1H, m), 4,16 (1H, dt,J
=5,9,3,3 Hz), 3,44 (1H, dd, ] = 13,6, 4,0 Hz), 3,39 (1H, dd, J = 13,6, 4,8 Hz), 2,72-2,65 (1H,
m), 2,55 (3H, s), 2,47 (1H, ddd, J = 13,6, 6,2, 3,3 Hz). LCMS (ESI) m/z 502 [M+H]".
Vidu 127
4-Amino-5-[2-(2-etoxy-6-flo-phenyl)etynyl]-7-[(2R,4S,5R)-4-hydroxy-5-
[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]pyrolo[2,3-d]pyrimidin

Thu duge hop chit néu & dé muc nhu trong bude 3 ctia vi du 124, ngoai trir 14 1-
etoxy-2-etynyl-3-flobenzen dugc stir dung thay thé cho 2-etynyl-1,3-diflobenzen.
IH-NMR (DMSO-D) &: 8,17 (1H, s), 7,88 (1H, s), 7,37 (1H, ddd, ] = 8,8, 8.4, 7,0 Hz), 7,19
(1H, dd, J=7,0, 5,5 Hz), 6,97 (1H, d,J = 8,4 Hz), 6,91 (1H, t, ] = 8,8 Hz), 6,57 (2H, s), 6,42
(1H, dd, T = 8,4, 5,5 Hz), 5,37 (1H, d,J = 4,0 Hz), 4,37 (1H, brs), 4,22 (2H, g, ] = 7,0 Hz), 3,99-
3,93 (1H, m), 3,22-3,04 (2H, m), 2,67-2,61 (1H, m), 2,17 (1H, dd, J = 13,6, 5,5 Hz), 1,37 3H, t,
J=17,0 Hz). LCMS (ESI) m/z 491 [M+H]".
Vidu 128
4-Amino-5-[2-(2,6-diflophenyl)etynyl]-7-[(1R 4R,5S)-4,5-dihy droxy-3-
[(sulfamoylamino)metyl]xyclopent-2-en-1-yl]pyrolo[2,3-d]pyrimidin
Bude 1: Tong hop ((3aS 4R,6aR)-6-(((tert-butyldiphenylsilyl)oxy)metyl)-2,2-dimetyl-4,6a-
dihydro-3aH-xyclopenta[d][1,3]dioxol-4-o0l
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(3aR,6aR)-6-(((tert-Butyldiphenylsilyl)oxy)metyl)-2,2-dimetyl-3aH-
xyclopenta[d][1,3]dioxol-4(6aH)-on (1,0g, 2,36mmol) va xeri clorua heptahydrat (88 1mg,
2,36mmol) dugc tao hén dich trong metanol (5mL.), va natri borohydrua (92%, 146mg,
3,54mmol) duoc thém vao do cung véi khudy & 0°C. Sau khi hdn hop ndy dugce khudy & 0°C
trong 2 gioy, nudc (20mL) duoc thém vao do. Axit axetic sau d6 dugc thém véao d6 cho dén khi
d0 pH ctia chét 1ong phan (mg trd thanh khoang 5. Sau khi chét 16ng phan g dugc phéan chia
gitta etyl axetat va nude, 16p hitu co duge tach. Lép hitu co thu dugc duge rira lién tuc vaéi
dung dich nudc amoni clorua bdo hoa va nude mudi bdo hod, va dugc 1am kho qua magie
sulfat, sau d6 12 chung cit dung méi. Phan cin duoc tinh ché bang sic ky cot silicagel (dung
mdi trién khai: etyl axetat/hexan), nho d6 thu dugc hop chét néu & d& muc (960mg) & dang dau
khong mau.

IH-NMR (CDCls) 8: 7,72-7,66 (4H, m), 7,45-7,37 (6H, m), 5,85 (1H, s), 4,88 (1H, d, ] =5,5
Hz), 4,76 (1H, dd, T=6,2, 5,9 Hz), 4,58-4,55 (1H, brm), 4,39 (1H, d, ] = 14,7 Hz), 4,29 (1H, d,
J=14,7Hz), 1,37 (3H, 5), 1,34 (3H, 5), 1,08 (9H, s). LCMS (ESI) m/z 425 [M+H]"

Budc 2: Téng hop 7-((3aS,4R,6aR)-6-(((tert-butyldiphenylsilyl)oxy)metyl)-2,2-dimetyl-4.6a-
dihydro-3aH-xyclopenta[d][ 1,3]dioxol-4-y1)-4-clo-5-iodo-7H-pyrolo[2,3-d]pyrimidin

(3aS,4R,6aR)-6-(((tert-Butyldiphenylsilyl)oxy)metyl)-2,2-dimetyl-4,6a-dihydro-3aH-

xyclopenta[d][1,3]dioxol-4-0l (960mg, 2,26mmol), 4-clo-5-iodo-7H-pyrolo[2,3-d]pyrimidin
(632mg, 2,26mmol), va triphenylphosphin (889mg, 3,39mmol) dugc hoa tan trong
tetrahydrofuran (7mL). Sau d6, diisopropyl azodicarboxylat (667pL, 3,39mmol) dugc thém
nho giot vao d6 cling véi khudy & 0°C. Sau khi chét 16ng phan tmg duoc khudy & nhiét do
trong phong trong 14 gio, chét 16ng phan tmg duoc cd, va phén cin dugce tinh ché bing sic ky
cot silicagel (dung moi trién khai: etyl axetat/hexan), nhd d6 thu dugc hop chét néu & d& muc
(1,33g) & dang chét vo dinh hinh khong mau.
IH-NMR (CDCl) &: 8,69 (1H, s), 7,72-7,69 (4H, m), 7,49-7,39 (6H, m), 7,15 (1H, s), 5,88~
5,86 (1H, brm), 5,84-5,82 (1H, brm), 5,21 (1H, d,J = 5,5 Hz), 4,56 (1H, d, ] = 5,5 Hz), 4,49
(2H, d,J = 14,7 Hz), 1,44 (3H, s), 1,31 (3H, 5), 1,11 (9H, 5). LCMS (ESI) m/z 687 [M+H]"
Bude 3: Téng hop ((3aR,6R,6aS)-6-(4-amino-5-iodo-7H-pyrolo[2,3-d]pyrimidin-7-y1)-2,2-
dimetyl-6,6a-dihydro-3aH-xyclopenta[d][1,3]dioxol-4-yl)metanol

7-((3aS 4R ,6aR)-6-(((tert-Butyldiphenylsilyl)oxy)metyl)-2,2-dimetyl-4,6a-dihydro-
3aH-xyclopenta[d][1,3]dioxol-4-y1)-4-clo-5-iodo-7H-pyrolo[2,3-d]pyrimidin (16,2g,
23,6mmol) dugc tao hdn dich trong 1,4-dioxan (50mL) va nudc amoniac (28%, S0mL), sau d6
1a gia nhiét cing voi khudy & 100°C trong 24 gid trong vat chira can 4p. Sau khi dung moi
duge chung cét, tetrahydrofuran (50mL) dugce thém vao phén cn, va tetrabutylamoni florua
(dung dich tetrahydrofuran 1M, 47mL) duoc thém vao d6 cung véi khudy & nhiét @ trong
phong, sau d6 1a khudy & nhiét d¢ trong phong qua dém. Sau khi dung dich phan tmg dugc
phén chia gitta etyl axetat va nudc, 16p nudc dugc tach, va duge chiét v6i etyl axetat. Céc 16p
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hitu co duge két hop va dugc rira véi nude mudi bdo hod, sau d6 13 chung cit dung moi. Phin
cn duoc tinh ché bang séc ky cot silicagel (dung mdi trién khai: metanol/clorofom), nhor d6
thu duge hop chit néu & dé muc (7,4g) & dang chét rin mau tring duc.
TH-NMR (DMSO-Ds) &: 8,12 (1H, s), 7,18 (1H, s), 6,63 (2H, brs), 5,63-5,61 (1H, brm), 5,59-
5,59 (1H, brm), 5,29 (1H, d, J=5,5 Hz), 5,06 (1H, dd, J=5,7, 5,5 Hz), 4,49 (1H, d, ] = 5,9 Hz),
4,13 (2H, d, =59 Hz), 1,36 (3H, s), 1,25 (3H, s). LCMS (ESI) m/z 429 [M+H]"
Budic 4: Tong hop tert-butyl(((3aR,6R,6aS)-6-(4-amino-5-iodo-7H-pyrolo[2,3-d]pyrimidin-7-
y1)-2,2-dimetyl-6,6a-dihydro-3aH-xyclopenta[d][ 1,3 ]dioxol-4-yl)metyl)(sulfamoyl)carbamat
((3aR, 6R,6aS)-6-(4-Amino-5-iodo-7H-pyrolo[2,3-d]pyrimidin-7-yI)-2,2-dimetyl-
6,6a-dihydro-3aH-xyclopenta[d][ 1,3]dioxol-4-yl)metanol (100mg, 0,233mmol), tert-butyl
sulfamoylcarbamat (60mg, 0,30mmol), va triphenylphosphin (92mg, 0,35mmol) dugc hoa tan
trong tetrahydrofuran (ImL). Sau do, diisopropyl azodicarboxylat (69uL, 0,35mmol) dugc
thém nh giot vao d6 cling v6i khudy & 0°C. Sau khi chét 16ng phén (g dugc khudy trong 3
gitr dudi didu kién 1am mét bing dé, metanol (1mL) dugc thém vao d6, sau d6 1a khudy & nhiét
GGUOngphbnguUngIOIﬂﬁﬁ.Chéﬂéngphénﬁngquccé;véphﬁncandugcﬁnhchébéng
sic ky cot silicagel (dung moi trién khai: metanol/clorofom), nhd d6 thu dugc hop chét néu &
d& muc (60mg) & dang chét vo dinh hinh khong mau.
TH-NMR (CDCL) &: 8,22 (1H, s), 6,91 (1H, s), 6,36-6,07 (4H, brm), 5,81 (1H, brs), 5,69 (1H,
brs), 5,32 (1H, d, ] = 5,9 Hz), 4,66-4,52 (3H, m), 1,55 (9H, s), 1,48 (3H, ), 1,34 (3H, 5). LCMS
(ESI) m/z 607 [M+H]*
Budc 5: Téng hop hop chit vi du 128
tert-Butyl (((3aR,6R,6aS)-6-(4-amino-5-iodo-7H-pyrolo[2,3-d]pyrimidin-7-y1)-2,2-
dimetyl-6,6a-dihydro-3aH-xyclopenta[d][ 1,3]dioxol-4-yl)metyl)(sulfamoyl)carbamat (60mg,
0,099mmol), 2-etynyl-1,3-diflobenzen (27,3mg, 0,198mmol), bis(triphenylphosphin)paladi (II)
diclorua (3,5mg, 0,005mmol), ddng iodua (1mg, 0,0053mmol), va diisopropyletylamin
(0,034mL, 0,19mmol) dugc tao hén dich trong tetrahydrofuran (0,7mL). Sau khi dung dich
phén img dugc khudy & 50°C trong 1 gio, chét 16ng phan tmg duoc cd, va phén cin duge tinh
ché tho bang sic ky cdt silicagel (dung moi trién khai: metanol/clorofom). Phan cn thu dugc
dugc hoa tan & nhiét do trong phong trong axetonitril (0,5mL) va axit clohydric dam dac
GL2nﬂ!Lsaudblékhuéy6Iﬂﬁétd©uongphbngquadén,Saukhidﬂﬁléngphénﬁngdugccé,
phén cin duge tinh ché bang phép sic ky cot silicagel kiém (dung mdi trién khai:
metanol/clorofom), nho d6 thu duge hop chét néu & @ muc (5,7mg, 12%) & dang chét rin mau
uéng
IH-NMR (CDsOD) &: 8,16 (1H, s), 7,56 (1H, s), 7,45-7,38 (1H, m), 7,11-7,05 (2H, m), 5,94
(1H, brs), 5,63 (1H, d, T = 5,5 Hz), 4,68 (1H, d,J = 5,5 Hz), 4,27 (1H, t,] = 5,5 Hz), 3,95 (1H, d,
J=16,5Hz), 3,87 (1H, d, ] = 16,5 Hz). LCMS (ESI) m/z 477 [M+H]".
Vidu 129
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4-Amino-7-[(1R,4R,5S)-4,5-dihydroxy-3-[(sulfamoylamino)metyl]xyclopent-2-en-1-yI}-5-[2-
(2-etoxy-6-flo-phenyl)etynyl]pyrolo[2,3-d]pyrimidin

Thu dugc hop chit néu & @ muc nhu trong bude 5 clia vi du 128, ngoai trir 14 1-
etoxy-2-etynyl-3-flobenzen dugc st dung thay thé cho 2-etynyl-1,3-diflobenzen.
'H-NMR (CD;OD) &: 8,14 (1H, s), 7,45 (1H, s), 7,30 (1H, ddd, ] = 8,8, 8,4, 6,6 Hz), 6,88 (1H,
d,J=84Hz), 6,78 (1H, t,] = 8,8 Hz), 5,94 (1H, brs), 5,61 (1H, d, ] =4,8 Hz), 4,68 (1H, d, =
5,5Hz), 4,27 (1H, dd, ] = 5,5, 4,8 Hz), 4,24 (2H, q, ] = 7,0 Hz), 3,94 (1H, d,J = 16,1 Hz), 3,91
(1H, d, T = 16,1 Hz), 1,48 (3H, t, ] = 7,0 Hz). LCMS (ESI) m/z 503 [M+H]".
Vidu 130
4-Amino-7-[(1R 4R,5S)-4,5-dihydroxy-3-[(sulfamoylamino)metyl]xyclopent-2-en-1-y1]-5-[2-
(2-flo-6-metylsulfanyl-phenyl)etynyl]pyrolo[2,3-d]pyrimidin

Thu dugc hgp chit néu & d& muc nhu trong bude 5 ctia vi du 128, ngoai trir 13 2-
etynyl-1-flo-3-metansulfanyl-benzen dugc sir dung thay thé cho 2-etynyl-1,3-diflobenzen.
TH-NMR (DMSO-Dg) &: 8,17 (1H, s), 7,62 (1H, 5), 7,41 (1H, ddd, ] = 8,8, 8,8, 6,2 Hz), 7,15
(1H, d,J=8,8 Hz), 7,11 (1H, t, = 8,8 Hz), 6,80 (1H, t, ] = 5,7 Hz), 6,64 (2H, ), 5,74 (1H, 5),
5,56 (1H, brs), 5,10 (1H, d, ] =6,2 Hz), 5,01 (1H, d, J=6,2 Hz), 4,48 (1H, t, ] = 6,2 Hz), 4,11-
4,06 (1H, m), 3,73-3,59 (2H, m), 2,55 (3H, ). LCMS (ESI) m/z 505 [M+H]".
Vidy 131
[(2R,3S,4R,5R)-5-[4-amino-5-(2-phenyletynyl)pyrolo[2,3-d]pyrimidin-7-y]-3,4-dihydroxy-
tetrahydrofuran-2-yljmetyl sulfamat
Bude 1: Téng hop ((3aR 4R 6R,6aR)-6-(4-amino-5-(phenyletynyl)-7H-pyrolo[2,3-
dJpyrimidin-7-yl)-2,2-dimetyltetrahydrofuro[3,4-d][ 1,3 ]dioxol-4-yl)metanol

[(3aR,4R,6R,6aR)-4-(4-Amino-5-iodo-pyrolo[2,3-d]pyrimidin-7-y1)-2,2-dimetyl-
3a,4,6,6a-tetrahydrofuro[3,4-d][ 1,3]dioxol-6-ylJmetanol (1g, 2,3mmol), phenylaxetylen
(354mg, 3,5mmol), bis(triphenylphosphin)paladi (II) diclorua (161mg, 0,23mmol), va dong
jodua (44mg, 0,23mmol) duge tao hdn dich trong tetrahydrofuran (10mL). Sau d6, thuc hién
su 1am sach khi nito, va sau khi diisopropyletylamin (0,78mL, 4,6mmol) duoc thém vao do,
dung dich phan g dugc khudy & 70°C trong 2 gio. Dung dich phéan g dugc loc qua dém
xelit va dugc rira vdi clorofom, sau d6 1a chung cht dung mdi. Phan cin dugc tinh ché bing sic
ky cot silicagel (dung moi trién khai: etyl axetat/hexan), nhd d6 thu dugc hop chéit néu & d&
muc (800mg, 85%) & dang chit v6 dinh hinh mau vang.
'H-NMR (CDCl) &: 8,27 (1H, ), 7,51-7.49 (2H, m), 7,39-7,36 (3H, m), 7,27-7,25 (1H, m),
6,52 (1H, d, T = 10,7 Hz), 5,85-5,72 (2H, brs), 5,72 (1H, d, 1= 5,1 Hz), 5,24 (1H, t, = 5,5 Hz),
5,12-5,09 (1H, m), 4,52-4,50 (1H, brs), 4,00-3,96 (1H, m), 3,83-3,76 (1H, m), 1,64 (3H, s),
1,37 (3H, s). LCMS (ESI) m/z 407 [M+H]"
Budc 2: Téng hop ((3aR 4R 6R,6aR)-6-(4-amino-5-(phenyletynyl)-7H-pyrolo[2,3-
dJpyrimidin-7-y1)-2,2-dimetyltetrahydrofuro[3,4-d][ 1,3]dioxol-4-yl)metyl sulfamat
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((3aR 4R 6R 6aR)-6-(4-Amino-5-(phenyletynyl)-7H-pyrolo[ 2,3-d]pyrimidin-7-yl)-
2,2-dimetyltetrahydrofuro[3,4-d][1,3]dioxol-4-yl)metanol (50mg, 0,12mmol) dugc hoa tan
trong axetonitril (0,5mL). Sau do, trietylamin (0,084mL, 0,59mmol) dugc thém vao d6 & nhiét
do trong phong, va sulfamoy! clorua (dung dich axetonitril 0,5M, 0,27mL) dugc thém vao do
trong bé d4. Sau khi hdn hop tao thanh dugce khudy trong 40 phuit trong bé d4, dung mdi duge
chung ct. Sau do, clorofom va dung dich nudc natri hydro cacbonat dugc thém vao do, va l6p
nude nay duoc chiét véi hdn hop léng gdm clorofom/metanol = 5/1. Lép hiru co dugc rira voi
nude mudi bio hoa va duge 1am khd qua natri sulfat, sau d6 1a chung ct dung méi. Phan cin
dugc tinh ché bang sic ky cot silicagel (dung méi trién khai: etyl axetat/hexan), nhd d6 thu
dugc hop chit néu & d& muc (39mg, 67%) & dang chit v6 dinh hinh mau vang.

'H-NMR (CDCL) &: 8,29 (1H, s), 7,52-7,49 (2H, m), 7,37-7,36 (3H, m), 7,30 (1H, s), 6,08 (1H,
d, J=2,7Hz), 5,72-5,68 (2H, brs), 5,35 (1H, dd, J=6,3, 2,9 Hz), 5,13-5,11 (1H, m), 4,50-4,43
(3H, m), 1,62 3H, s), 1,39 (3H, ). LCMS (ESI) mvz 486 [M+H]"

Budc 3: Téng hop hop chit vi du 131

((3aR 4R 6R,6aR)-6-(4-Amino-5-(phenyletynyl)-7H-pyrolo[2,3-d]pyrimidin-7-y1)-
2,2-dimetyltetrahydrofuro[3,4-d][ 1,3]dioxol-4-yl)metyl sulfamat (380mg, 0,79mmol) dugc
hoa tan trong tetrahydrofuran (4mL), va dung dich d2 trdn (9,5mL) chira axit
trifloroaxetic/nudc = 4/1 dugc thém vao d6, sau d6 12 khudy & nhiét do trong phong trong 8 gio.
Saukhidungrnéiduqcchungcégnxﬂanolduqcﬂﬁﬁnw@o,vﬁdungrnﬁiduqcchungcétki
Phén cin duge tinh ché bang sic ky cot silicagel kiém (dung moi trién khai: metanol/clorofom),
nhér d6 thu duge hop chéit néu & d& muc (323mg, 92%) & dang bot mau tréng.

'H-NMR (CDsOD) &: 8,15 (1H, s), 7,67 (1H, s), 7,55-7,52 (2H, m), 7,39-7,37 (3H, m), 6,22
(1H, d, J = 5,6 Hz), 4,90-4,80 (1H, m), 4,47-4,26 (4H, m). LCMS (ESI) m/z 446 [M+H]".
Vidu 132 '
[(2R,3S.4R,5R)-5-[4-Amino-5-[2-(2,6-diflophenyl)etynyl]pyrolo[2,3-d]pyrimidin-7-y1]-3,4-
dihydroxy-tetrahydrofuran-2-ylJmetyl sulfamat

Thu dwoc hop chét néu & d& muc nhu trong vi du 131, ngoai trir 1a 2-etynyl-1,3-
diflobenzen dugc st dung thay thé cho phenylaxetylen.

IH-NMR (DMSO-Dg) &: 8,20 (1H, s), 7,97 (1H, 5), 7,55-7,50 (1H, m), 7,31-7,25 (2H, m),
6,45-6,37 (2H, brs), 6,13 (1H, d, ] = 5,9 Hz), 4,47-4,43 (1H, m), 4,28-4,23 (1H, m), 4,20-4,09
(5H, m). LCMS (EST) m/z 482 [M+H]".

Vidy 133
[(2R,3S,4R,5R)-5-[4-Amino-5-[2-(1-naphtyl)etynyl]pyrolo[2,3-d]pyrimidin-7-y1}-3,4-
dihydroxy-tetrahydrofuran-2-ylJmetyl sulfamat

Thu dugc hop chét néu & dé muc nhu trong vi du 131, ngoai trix 1 1-etynylnaphtalen
duge sir dung thay thé cho phenylaxetylen.

IH-NMR (CDs0OD) &: 8,41 (1H, d,J = 8,0 Hz), 8,19 (1H, s), 7,94-7,90 (2H, m), 7,86 (1H, s),
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7,80 (1H, d, J = 4,0 Hz), 7,69-7,48 (3H, m), 6,29 (1H, d, J = 5,1 Hz), 4,87-4,80 (1H, m), 4,52-
4,26 (4H, m). LCMS (ESI) m/z 496 [M+H]".
Vidu 134
[(2R,3S,5R)-5-[4-Amino-5-(2-phenyletynyl)pyrolo[2,3-d]pyrimidin-7-yl]-3-hydroxy-
tetrahydrofuran-2-yljmetyl sulfamat

Thu dugc hop chét néu & d& muc nhu trong vi du 131, ngoai tri 13 (2R,38,5R)-5-(4-
amino-5-iodo-7H-pyrolo[2,3-d]pyrimidin-7-y1)-2-(hydroxymetyl)tetrahydrofuran-3-ol dugc st
dung thay thé cho [(3aR 4R ,6R 6aR)-4-(4-amino-5-iodo-pyrolo[2,3-d]pyrimidin-7-y1)-2,2-
dimetyl-3a,4,6,6a-tetrahydrofuro[3,4-d][1,3]dioxol-6-yl]metanol.
IH-NMR (CDsOD) &: 8,14 (1H, s), 7,67 (1H, s), 7,54-7,52 (2H, m), 7,39-7,36 (3H, m), 6,65
(1H, dd, J=7.8, 6,1 Hz), 4,57-4,55 (1H, m), 4,32 (1H, dd, = 11,0, 3,9 Hz), 4,29 (1H, dd, J =
11,0, 3,9 Hz), 4,18 (1H, dt, T =3,2, 3,9 Hz), 2,60 (1H, ddd, J = 13,7, 7.8, 6,1 Hz), 2,39 (1H, ddd,
J=13,7, 6,1, 3,2 Hz). LCMS (ESI) m/z 430 [M+H]".
Vidu 135
[(2R,3S,5R)-5-[4-Amino-5-(1-benzylpyrazol-4-yl)pyrolo[2,3-d]pyrimidin-7-yI]-3-hydroxy-
tetrahydrofuran-2-ylJmetyl sulfamat
Budc 1: Tong hop (2R,3S,5R)-5-(4-amino-5-(1-benzyl- 1H-pyrazol-4-yl)-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-2-(hydroxymetyl)tetrahydrofuran-3-ol

(2R.38S,5R)-5-(4-Amino-5-iodo-7H-pyrolo[2,3-d]pyrimidin-7-yl)-2-
(hydroxymety])tetrahydrofuran-3-ol (100mg, 0,265mmol),
tetrakis(triphenylphosphin)paladi(0) (15,3mg, 0,013mmol), va 1-benzyl-4-(4.,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)-1H-pyrazol (98mg, 0,34mmol) dugc tao hdn dich trong dung dich
nudc natri cacbonat 2M (0,66mL) va 1,2-dimetoxyetan (2mL), sau d6 la khudy & 100°C trong
3 gitr. Dung dich phan g dugc phan chia gitta etyl axetat va nuéc, va 16p hitu co dugc rira
véi nude, sau d6 1a co. Phin cin dugc tinh ché bang séc ky cét silicagel (dung moi trién khai:
metanol/clorofom), nh¢ d6 thu duge san phém dich (66mg, 61%) & dang dAu mau vang,
IH-NMR (CDCls) &: 8,18 (1H, brs), 7,59 (1H, 5), 7.44 (1H, s), 7,38-7,32 (3H, m), 7,27-7,23
(2H, m), 6,90 (1H, s), 6,24 (1H, dd, T =88, 5,5 Hz), 5,42-5,38 (2H, m), 5,32 (2H, 5), 4,71 (1H,
d, J=4,0Hz), 4,15 (1H, s), 3,91 (1H, d, T = 12,5 Hz), 3,75 (1H, d, ] = 12,5 Hz), 3,05-2,98 (1H,
m), 2,25 (1H, dd, J = 12,8, 5,5 Hz). LRMS (ESI) m/z 407 [M+H]"
Bude 2: Tong hop hop chét vi du 135

(2R,38S,5R)-5-(4-amino-5-(1-benzyl-1H-pyrazol-4-yl)-7H-pyrolo[2,3-d]pyrimidin-7-
yI)-2-(hydroxymetyl)tetrahydrofuran-3-ol (53mg, 0,13mmol) dugc hoa tan trong axetonitril
(ImL). Sau do, 1-aza-4-azoniabixyclo[2.2.2]octan-4-ylsulfonyl(tert-butoxycarbonyl)azanido:
1,4-diazabixyclo[2.2.2]octan monohydroclorua (Tham khéo: Organic Letters, 2012, 10, 2626-
2629) (114mg, 0,26mmol) dugc thém vao d6 & nhiét o trong phong. Sau Kkhi dung dich phéan
tmg duge khudy & 40°C qua dém, axit trifloroaxetic (0,3mL) dugc thém vao chét 1ong phan
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ung, sau do 1a khudy & nhiét d6 trong phong qua dém. Dung dich phan img dugc cd, va phén
ciin duge tinh ché bing sic ky cot silicagel (dung moi trién khai: metanol/clorofom), nhdr d6
thu duoc hop chit néu & d& muc (4,7mg, 7%) & dang chét rin mau tréng duc.
'H-NMR (CDs;0D) &: 8,12 (1H, s), 7,88 (1H, ), 7,69 (1H, s), 7,41 (1H, 5), 7,37-7,28 (SH, m),
6,71 (1H, t,J=7,0 Hz), 5,39 (2H, s), 4,57-4,52 (1H, brm), 4,29-4,28 (2H, brm), 4,18-4,15 (1H,
brm), 2,62-2,55 (1H, m), 2,39-2,35 (1H, m). LCMS (ESI) m/z 486 [M+H]".
Vidu 136
[(1R,2R,3S,4R)-4-[4-Amino-5-(1-benzylpyrazol-4-yl)pyrolo[2,3-d]pyrimidin-7-yl]-2,3-
dihydroxy-xyclopentyljmetyl sulfamat

Thu duoc hop chit néu & d& muc nhu trong vi du 135, ngoai trir 14 (3aR 4R ,6R,6aS)-
6-(4-amino-5-iodo-7H-pyrolo[2,3-d]pyrimidin-7-yl)-2,2-dimetyltetrahydro-3aH-
xyclopenta[d][1,3]dioxol-4-yl)metanol duoc sir dung thay thé cho (2R,3S,5R)-5-(4-amino-5-
iodo-7H-pyrolo[2,3-d]pyrimidin-7-y1)-2-(hydroxymetyl)tetrahydrofuran-3-ol.
IH-NMR (CDs;0D) &: 8,10 (1H, s), 7,85 (1H, s), 7,66 (1H, s), 7,37-7,21 (6H, m), 5,39 (2H, s),
5,07-4,98 (1H, m), 4,32 (1H, dd, J = 8,2, 5,7 Hz), 4,25 (2H, d, ] = 4,9 Hz), 4,05 (1H, dd, ] = 5,7,
3,5 Hz), 2,48-2,34 (2H, m), 1,82-1,76 (1H, m). LCMS (ESI) m/z 500 [M+H]".
Vidu 137
[(2R,3S,5R)-5-[4-Amino-5-[1-[(3,4-dimetylphenyl)metyl]pyrazol-4-yl]pyrolo[2,3-
d]pyrimidin-7-y1]-3-hydroxy-tetrahydrofuran-2-yljmetyl sulfamat
Budc 1: Téng hop 1-(3,4-dimetylbenzyl)-4-(4.,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-
pyrazol

4-(4,4,5,5-Tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol (1,0g, 5,2mmol), xesi
cacbonat (2,18g, 6,7mmol), va 3,4-dimetylbenzylclorua (0,98mL, 6,7mmol) dugc tao hdn dich
trong axetonitril (10mL). Sau khi hén hop dugc khudy & nhiét d6 trong phong qua dém, chét
ran duoc loc qua celite, va dich loc dugce co. Phén c3in duoc tinh ché béng sic ky cdt silicagel
kiém (dung mdi trién khai: etyl axetat/hexan), nho d6 thu dugc hop chét néu & d& muc (1,29¢,
80%) & dang dAu mau vang nhat.
IH-NMR (CDCl) &: 7,80 (1H, 5), 7,63 (1H, 5), 7,14-6,97 (3H, m), 5,21 (2H, 5), 2,25 (3H, 5),
2,25 (3H, s), 1,29 (12H, s). LRMS (ESI) m/z 313 [M+H]"
BuécZ:Ténghqphqpcmﬁ\ddu137

Thu duge hop chit néu & d& muc nhu trong vi du 135, ngoai trir 13 1-(3,4-
dimetylbenzy1)-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-y1)-1H-pyrazol dugc sir dung thay
thé cho 1-benzyl-4-(4.4,5,5-tetrametyl-1,3,2-dioxaborolan-2-y1)-1H-pyrazol.
IH-NMR (CD;OD) &: 8,12 (1H, s), 7,83 (1H, s), 7,66 (1H, 5), 7,39 (1H, 5), 7,11 (1H, d, T=7.8
Hz), 7,09 (1H, s), 7,02 (1H, d, T = 7,8 Hz), 6,70 (1H, dd, ] = 7.9, 6,2 Hz), 5,29 (2H, 5), 4,57-
4,52 (1H, m), 4,28 (2H, m), 4,16 (1H, m), 3,60 (1H, dd, J = 14,1, 7,1 Hz), 2,62-2,55 (1H, m),
2,40-2,34 (1H, m), 2,25 (3H, 5), 2,23 (3H, 5). LCMS (ESI) m/z 514 [M+H]",
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Vidy 138
[(1R,2S,4R)-4-[4-Amino-5-[1-[(3,4-dimetylphenyl)metyl]pyrazol-4-yl]pyrolo[2,3-
d]pyrimidin-7-yl]-2-hydroxy-xyclopentyljmetyl sulfamat
Budc 1: Toéng hop (18,2R,4R)-4-(4-amino-5-iodo-7H-pyrolo[2,3-d]pyrimidin-7-y1)-2-
(hydroxymetyl)xyclopentanol

Thu duoc hop chét néu & dé muc nhu trong budc 2, bude 5, va budc 7 cua vi du 93,
ngoai trir 1 (1S,2R 4R )-4-amino-2-(hydroxymetyl)xyclopentanol dugc sir dung thay thé cho
((3aR 4R,6R 6aS)-6-amino-2,2-dimetyltetrahydro-3 aH-xyclopenta[d][1,3]dioxol-4-yl)metanol.
IH-NMR (DMSO-Dg) &: 8,06 (1H, s), 7,54 (1H, 5), 6,64 (2H, brs), 5,23-5,14 (1H, m), 4,73 (1H,
brs), 4,61 (1H, brs), 4,01 (1H, m), 3,48-3,44 (1H, m), 3,41-3,36 (1H, m), 2,23-2,16 (1H, m),
2,08-2,01 (1H, m), 1,96-1,85 (2H, m), 1,58-1,50 (1H, m). LCMS (ESI) m/z 375 [M+H]"
Budc 2: Tong hop hop chét vi du 138

Thu duge hop chét néu & d& muc nhu trong vi du 135, ngoai trir 1a (1S,2R 4R)-4-(4-
amino-5-iodo-7H-pyrolo[2,3-d]pyrimidin-7-y1)-2-(hydroxymetyl)xyclopentanol va 1-(3,4-
dimetylbenzyl)-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol dugc sir dung thay
thé cho (2R,3S,5R)-5-(4-amino-5-iodo-7H-pyrolo[2,3-d]pyrimidin-7-y1)-2-
(hydroxymetyl)tetrahydrofuran-3-ol va 1-benzyl-4-(4,4,5,5-tetrametyl-1,3 ,2-dioxaborolan-2-
yl)-1H-pyrazol.
IH-NMR (CD;OD) &: 8,10 (1H, s), 7,79 (1H, s), 7,64 (1H, s), 7,26 (1H, s), 7,10 (1H, d, J="7.8
Hz), 7,09 (1H, s), 7,02 (1H, d, ] = 7,8 Hz), 5,39-5,31 (1H, m), 5,29 (2H, s), 4,30-4,20 (3H, m),
2,53-2,46 (1H, m), 2,38-2,15 (3H, m), 2,24 (3H, 5), 2,23 (3H, 5), 1,87-1,79 (1H, m). LCMS
(ESD m/z 512 [M+H]".
Vidu 139
[(2R,3S,5R)-5-[4-Amin -5-[2~(o-tolyl)thiazol-4-y1]pyrolo[2,3-d]pyrimidin-7-yl]-3-hydroxy-
tetrahydrofuran-2-yljmetyl sulfamat

Thu dugc hop chét néu & d& muc nhu trong vi du 135, ngoai trir 1 4-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-y1)-2-(o-tolyl)thiazol dugc sir dung thay thé cho 1-benzyl-4-
(4.4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol.
IH-NMR (CDs0D) &: 8,07 (1H, s), 8,04 (1H, s), 7.92 (1H, 5), 7,67 (1H, d, ] = 7,3 Hz), 7,42-
736 (2H, m), 7,34-7,30 (1H, m), 6,75 (1H, t, = 7,0 Hz), 4,62-4,59 (1H, m), 4,39 (1H, dd, J =
11,0, 3,2 Hz), 4,35 (1H, dd, J = 11,0, 3,2 Hz), 4,22 (1H, dd, ] = 6,1, 3,2 Hz), 2,59-2,56 (1H, m),
2,56 (3H, s), 2,46-2,41 (1H, m). LCMS (ESI) m/z 503 [M+H]".
Vidu 140
4-Amino-7-[(2R,3R,4S,5R)-3,4-dihydroxy-5-[(sulfamoy1amino)metyl]tetrahydroﬁlran-2-yl]-5-
[2-(2-etylsulfonyl-6-flo-phenyl)etynyl]pyrolo[2,3-d]pyrimidin
Bude 1: Tng hop tert-butyl N-(((3aR,4R,6R,6aR)-6-(4-amino-5-((2-(etylthio)-6-
ﬂophenyl)etynyl)-7H—pyrolo[2,3-d]pyrimidin—7—y1)—2,2-dimety1tetrahydroﬁ1ro[3 A-
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d][1,3]dioxol-4-yl)metyl)sulfamoylcarbamat

tert-Butyl N-(((3aR,4R,6R,6aR)-6-(4-amino-5-iodo-7H-pyrolo[2,3-d]pyrimidin-7-yl)-
2,2-dimetyltetrahydrofuro[3,4-d][1,3]dioxol-4-yl)metyl)sulfamoylcarbamat (39mg,
0,064mmol), etyl(2-etynyl-3-flophenyl)sulfan (23mg, 0,13mmol), bis(triphenylphosphin)paladi
(ID) diclorua (4,5mg, 0,0064mmol), ddng iodua (1,2mg, 0,0064mmol), va diisopropyletylamin
(0,022mL, 0,13mmol) dugc tao hén dich trong tetrahydrofuran (ImL). Sau khi dung dich phan
tmg duoc khudy & 50°C trong 3 gid, dung mdi dugc chung cAt, va phan cin dugc tinh ché
bang sic ky cot silicagel (dung moi trién khai: metanol/clorofom), nhd d6 thu duge hop chét
néu & d& muc (28mg, 66%) & dang bot mau vang.
'H-NMR (CDCL) &: 9,15 (1H, d,J = 8,1 Hz), 8,52 (1H, 5), 7,31 (1H, 5), 7,24-7,20 (1H, m),
7,06 (1H, d, J=28,1 Hz), 6,91 (1H, t, = 8,1 Hz), 6,74-6,59 (2H, brm), 5,68 (1H, d, ] = 4,8 Hz),
5,30 (1H, dd, =62, 4,8 Hz), 5,11 (1H, dd, ] =6,2, 2,2 Hz), 4,51 (1H, d,J =2,2 Hz), 3,72-3,66
(1H, m), 3,60 (1H, d,J = 12,8 Hz), 3,02 3H, q, 1= 7,3 Hz), 1,61 (3H, 5), 1,45 (9H, ), 1,37 GH,
t,J=7,3 Hz), 1,35 3H, s).
Budc 2: Téng hop hop chét vi du 140

tert-Butyl N-(((3aR 4R ,6R,6aR)-6-(4-amino-5-((2-(etylthio)-6-flophenyl)etynyl)-7H-
pyrolo[2,3-d]pyrimidin-7-yl-2,2-dimetyltetrahydrofuro[3 ,4-d][1,3]dioxol-4-
yDmetyl)sulfamoylcarbamat (55mg, 0,0829mmol) duoc tao hédn dich ciing véi khudy duéi
didu kién lam mét bing da trong 1,4-dioxan (0,5mL) va nu6c (0,5mL) trong khi oxon (102mg,
0,166mmol) duge thém vao d6. Sau khi chit 1ong phan tmg dugc khudy & nhiét do trong
phong trong 3 gid, dung dich phan tmg dugc phén chia giita etyl axetat va nudc, va l6p hitu co
duoc chiét. Sau khi dung méi duge chung cét, axetonitril (0,5mL), nudce (0,1mL), va axit
trifloroaxetic (0,5mL) dugc thém lién tuc vao phén cin, va dung dich phan tmg duoc khudy &
nhiét do trong phong trong 3 gio. Chét 16ng phan tmg dugc cd, va phén cin dugc tinh ché bang
phép sdc ky cot silicagel kiém (dung méi trién khai: metanol/clorofom), nho d6 thu duoc hop
chit néu & @ myc (20mg) & dang chét rin mau vang nhat.
'H-NMR (DMSO-D) &: 8,16 (1H, s), 8,04 (1H, ), 7,82 (2H, d, = 8,1 Hz), 7,77 (2H, t, ] = 8,1
Hz), 7,70 (1H, dd, T=8,1, 5,5 Hz), 7,35 (1H, dd, 1 = 7,7, 4,8 Hz), 6,58 (2H, 5), 5,92 (1H, d, ] =
7,0 Hz), 5,38 (1H, d, ] = 6,2 Hz), 5,22 (1H, brs), 4,62-4,58 (1H, m), 4,09-4,07 (1H, brm), 4,05-
4,02 (1H, m), 3,49 2H, q,J=7,3 Hz), 3,22-3,17 (1H, m), 3,14-3,06 (1H, m), 1,14 GH, t,J =
7,3 Hz). LCMS (ESI) m/z 555 [M+H]".
Vidy 141
4-Amino-5-[2-(4-benzyloxy-2-metylsulfonyl-phenyl)etynyl]-7-[(1R,2S,3R 4R)-2,3-dihydroxy-
4-[(sulfamoylamino)metylJxyclopentyl]pyrolo[2,3-d]pyrimidin
Bude 1: (5-(Benzyloxy)-2-iodophenyl)(metyl)sulfan

Thu duoc hop chét néu & d& muc nhu trong budc 1 ctia vi du 76, ngoai trir 14 4-iodo-
3-(metylsulfanyl)phenol dugc sir dung thay thé cho 2-bromopyrimidin-5-ol.
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'H-NMR (CDCls) 8: 7,63 (1H, d, J = 8,6 Hz), 7,43-7,34 (5H, m), 6,74 (1H, d, ] = 2,9 Hz), 6,51
(1H, dd, = 8,6, 2,8 Hz), 5,06 (2H, s), 3,63 (3H, 5). LCMS (ESI) m/z 356 [M+H]"
Budc 2: Tong hop (5-(benzyloxy)-2-etynylphenyl)(metyl)sulfan

Thu dugc hop chit néu & d& muc nhu trong budc 2 va bude 3 clia vi du 76, ngoai trix
13 (5-(benzyloxy)-2-iodophenyl)(metyl)sulfan dugc st dung thay thé cho 5-(benzyloxy)-2-
bromopyrimidin.
'H-NMR (CDCl) &: 7,41-7,34 (6H, m), 6,76 (1H, d,J =2,3 Hz), 6,69 (1H, dd, = 8,4,2,3 Hz),
5,08 (2H, s), 3,39 (1H, s), 2,45 (3H, s). LCMS (ESI) m/z 255 [M+H]"
Budc 3: Tong hop hop chét vi du 141

Thu dugc hop chit néu & d& muc nhu trong vi du 140, ngoai trir 1 (5-(benzyloxy)-2-
etynylphenyl)(metyl)sulfan dugc sir dung thay thé cho etyl(2-etynyl-3-flophenyl)sulfan.
IH-NMR (CD;OD) &: 8,20 (1H, s), 7,82 (1H, s), 7,73 (1H, d, J = 84 Hz), 7,67 (1H, d, ] = 2,8
Hz), 7,47 2H, d, 1= 6,8 Hz), 7,42-7,32 (4H, m), 5,23 (2H, 5), 5,05-4,95 (1H, m), 4,43-4,39
(1H, m), 4,03-4,00 (1H, m), 3,30 (3H, s), 3,27-3,12 (2H, m), 2,50-2,42 (1H, m), 2,32-2,28 (1H,
m), 1,87-1,79 (1H, m). LCMS (ESI) nvz 627 [M+H].
Vidy 142
4-Amino-7-[(1R,2S,3R 4R)-2,3-dihydroxy-4-[(sulfamoylamino)metyl]xyclopentyl]-5-[2-(2-
etylsulfonyl-6-flo-phenyl)etynyl]pyrolo[2,3-d]pyrimidin

Thu duoc hop chét néu & dé muc nhu trong vi du 140, ngoai trir 13 tert-butyl N-
((3aR 4R ,6R ,6a8)-6-(4-amino-5-iodo-7H-pyrolo[2,3-d]pyrimidin-7-y1)-2,2-
dimetyltetrahydro-3aH-xyclopenta[d][1,3]dioxol-4-y)metyl)sulfamoylcarbamat dugc sir dung
thay thé cho tert-butyl N-(((3 aR 4R,6R,6aR)-6-(4-amino-5-iodo-7H-pyrolo|2,3-d]pyrimidin-7-
y1)-2,2-dimetyltetrahydrofuro[3 ,4-d][1,3]dioxol-4-yl)metyl)sulfamoylcarbamat.
TH-NMR (DMSO-Dg) &: 8,13 (1H, s), 7,99 (1H, 5), 7,81 (1H, d, ] = 8,1 Hz), 7,76 (1H, t, = 8,1
Hz), 7,68 (1H, dd, J = 8,1, 5,1 Hz), 6,63 (1H, t, J=6,2 Hz), 6,50 (2H, 5), 4,89 (2H, d, T =7,0
Hz), 4,67 (1H, d, ] = 4,4 Hz), 4,27-4,22 (1H, m), 4,08 (1H, q,J = 5,3 Hz), 3,79-3,76 (1H, m),
3,49 (2H, q, J="7,3 Hz), 3,10-3,03 (1H, m), 2,94-2,87 (1H, m), 2,24-2,17 (1H, m), 2,12-2,06
(1H, m), 1,60-1,52 (1H, m), 1,14 (3H, t, J = 7,3 Hz). LCMS (ESI) m/z 553 [M+H]*.
Vidy 143
4-Amino-5-[2-(2-etylsulfonyl-6-flo-phenyl)etynyl]-7-[(2R 4S,5R)-4-hydroxy-5-
[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]pyrolo[2,3-d]pyrimidin

Thu duge hop cht néu & & muc nhur trong vi du 140, ngoai trir 14 tert-butyl N-
[[CR3 S,5R)-5-(4-amino-5-iodo-pyrolo[2,3-d]pyrimidin-7-y1)-3-hydroxy-tetrahydrofuran-2-
yljmetyl sulfamoyl]carbamat dugc st dung thay thé cho tert-butyl N-(((3aR 4R ,6R,6aR)-6-(4-
amino-5-iodo-7H-pyrolo[2,3-d]pyrimidin-7-y1)-2,2-dimetyltetrahydrofuro[3,4-d][ 1,3]dioxol-4-
yDmetyl)sulfamoylcarbamat.
'H-NMR (DMSO-Dg) 8: 8,18 (1H, s), 8,03 (1H, 5), 7,87-7,83 (1H, m), 7,80-7,75 (1H, m),
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7,73-7,68 (1H, m), 7,16 (1H, t, J = 5,9 Hz), 6,56 (2H, s), 6,43 (1H, dd, = 8,7, 5,7 Hz), 4,37
(1H, brs), 3,97 (1H, dt, J=2,0, 4,6 Hz), 3,50 (2H, q, J = 7,4 Hz), 3,20-3,14 (1H, m), 3,12-3,05
(1H, m), 2,71-2,62 (1H, m), 2,21-2,16 (1H, m), 1,15 (3H, t, ] = 7,4 Hz). LCMS (ESI) m/z 539
[M+H]".

Vi du so sanh

Thu duge N-[(18S)-1-indanyl]-7-[(1R)-30-hydroxy-4a-(sulfamoyloxymetyl)xyclopentyl]-7H-
pyrolo[2,3-d]pyrimidin-4-amin (MLN4924) bing céch thuc hién viéc tng hop theo phuong
phap dugc md t trong tai liéu sang ché 1.

SO

/Y N

o

N
0P 7
S.o~ OH

HN"" 0

Céc bang sau ddy thé hién cic cong thire cau tao ciia cac hop chat vi dy theo séng ché.
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|

Ry

AN
Ry NH,

(Aa)
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Béang 1
oy Y Ry Rz R3 Ry
Vidul don NH | OH | OH | | lién két
Vidy2 | don Ne [ oH | oH | /T | lién két
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Vidu4 dom NH | OH | OH | —=—| lién két
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s*L~ H,CO
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Vidu6 | don NH | oM | on | | lién két
Vidu7 don NH | OH | OH | —=—| -CHx
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Béng 15
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Vi dy thi nghiém 1: hoat tinh trc ché sy lién hop Nedd8

Dung dich NAE dugc tinh ché (thé di nhi tu cia APPBP1 va UBA3) dugc diéu ché
theo cach sau ddy. Ving gen APPBP1 nguoi (sb trinh tyr tham khao NCBI: NM_003905)
trong (mg céc axit amin tir 1 dén 534 ctia protein APPBP1 nguoi (sb trinh tur tham khao NCBI:
NP _003896, chiéu dai ddy di: 534 axit amin) dugc 16ng trong pBacPAK9 (do Clontech sén
xuét) dé cAu tao plasmit pBacPAK9-APPBP1 dé biéu hién protein APPBP1 chiu dai day du
¢6 nhan His va trinh ty nhan biét TEV proteaza & dau N. Tiép theo, viing gen UBA3 ngudi (sb
trinh ty tham khéo NCBI: NM_003968) turong Ung céc axit amin tir 1 dén 463 ctia protein
UBA3 nguoi (s trinh tir tham khao NCBL: NP_003959, chiéu dai dAy du: 463 axit amin) dugc
10ng trong pBacPAK9 d cu tao plasmit pBacPAK9-UBA3 d& biéu hién protein UBA3 chidu
dai ddy di.. pBacPAK9-APPBP1 hoic pBacPAK9-UBA3, va BacPAK6 DNA duge dong
chuyén nap vao céc t bao con tring (S, do Clontech san xuat) d& bao ché baculovirus t4i t
hop chira gen APPBP1 hodc UBA3. Gen baculovirus téi t6 hop APPBP1 dugc tron v6i gen
baculovirus téi t& hop UBA3, va hdn hop tao thanh dugc sir dung dé gay nhiém céc t€ bao SP.
Céc t& bao bi gy nhiém baculovirus S dugc 4 & 28°C clng v6i lic trong 72 gidr trong
Grace’s Insect Medium (do Gibco san xuzflt), va céc té bao duoc thu thap duoc tao hdn dich
trong chét dém phan giai (50mM Tris-HCI, 200mM NaCl, va 10% glyxerol (pH 7,4)), sau d6
14 phuong phap nghién bang séng 4m. Dung dich té bao dugc nghién bang séng 4m duge quay
ly tim (40.000 x g, trong 30 phut) d& thu dugc dich ndi trén bé mit lam dich chiét thd. Dich
chiét thd dwoc cit phan doan trén cot HisTrap HP (do GE Healthcare san xuét) va cot TALON
Superflow (do Clontech san xuft), sau d6 1a bd sung TEV proteaza. Sau d6, phan (mg cét nhan
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His dugc thuc hién & 4°C qua dém. Dung dich tao thanh dugc cho tham gia phép sic ky cot
TALON Superflow, va phan doan khong duge hép phu duoc gom lai. Phan doan nay duogc
ding cho cdt loai HilLoad 16/60 Superdex 75 prep duoc lam cén bing v6i 50mM Tris-HC,
200mM NaCl, va 10% glyxerol (pH 7.,4), va dugc cht phén doan. Phan doan chira phirc
APPBP1/UBA3 duogc c6 dé thu duge dung dich NAE tinh ché. Quy trinh tinh ché néu trén
dugc thue hién hoan toan & 4°C. Dung dich NAE tinh ché duogc bao quan & -80°C cho dén khi

str dung.

Dung dich GST-UBCI12 tinh ché duogc diéu ché theo cach thirc sau ddy. Ving gen
UBCI12 ngudi (sb trinh tir tham khdo NCBI: NM._003969) tuong tmg véi axit amin tir 1 dén
183 ctia protein UBC12 ngudi (sb trinh tir tham khao NCBI: NP_003960, chiéu dai day di:
183 axit amin) dwoc 16ng trong pGEX-4T-2 (do GE Healthcare san xuét) d& cAu tao plasmit
pGEX-UBC12 d& biéu hién protein UBCI2 chiéu dai ddy da c6 nhan GST & dau N. pGEX-
UBCI12 dugc dua vao Escherichia coli (BL21 (DE3), do Stratagene san xudf), sau do 13 nudi
cdy & 37°C trong 2 gid v6i sy ¢6 mit clia ImM isopropyl-beta-D-thiogalactopyranosit (do
Sigma-Aldrich san xuét). Escherichia coli dugc thu thép duogc tao hén dich trong PBS, sau d6
duge nghién bang séng siéu 4m. Dung dich t& bao duge nghién bing séng siéu 4m dugc quay
ly tAm (40.000 x g, trong 5 phut) d& thu dugc dich ndi trén bé mit lim dich chiét thd. Chét
mang Glutathione Sepharose 4B (do GE Healthcare san xuét) dugc thém vao dich chiét thé, va
duge tach rira v6i 50mM Tris-HCI (pH 7,9), 150mM NaCl, va dung dich glutathion duoc Khi
10mM, sau do 14 thdm tach véi S0mM HEPES (pH 7,5) va dung dich BSA 0,05% dé thu dugc
dung dich GST-UBC12 tinh ché. Dung dich GST-UBCI2 tinh ché dugc chia va bao quan & -
80°C cho dén khi sir dung.

Hoat tinh trc ché sy lién hop Nedd8 dugc do str dung hé thir nghiém AlphaScreen.
MBbi dung dich NAE va dung dich GST-UBCI12 tinh ché duoc pha lodng véi chét dém thir
nghiém (50mM HEPES (pH 7,5), 5mM MgCl, ImM DTT, 0,05% BSA) va duoc thém vao
dia 384 15 (#3673, do Corning sén xuét) chira hop chét thir nghiém. Sau khi phan (mg & nhiét
do trong phong trong 30 phut, dung dich thu duge bing cach pha lodng ATP va Biotin-Nedd8
(do Boston Biochem san xuéf) véi chit dém thi nghiém dugc thém vao do, sau d6 phan tmg

trong 90 phut.

Hdn hop phét hién (50mM HEPES (pH 7,5), 0,05% BSA, 0,04mg/mL céc hat khéng
GST Acceptor, 0,04mg/mL cac hat Streptavidin Donor) (#6760603M, do Perkin Elmer san

xudf) duoc thém vao mdi 1 véi lugng nhu cta dung dich phan tmg. Sau do, sau khi phan tng
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trong moi trudng t6i & nhiét do trong phong trong 1 gid, cudng dd huynh quang duoc do sir
dung bd doc dia da nhan EnVision (do Perkin Elmer san xuét). Ty 16 trc ché quy trinh lién hop
Nedd8 (%) dat duoc béi hop chét theo sang ché dugc x4c dinh bang cong thirc (cong thirc A)
duéi dy st dung tin hiéu huynh quang ctia nhém khéng ding hop chét thit nghiém 1am ddi
chimg dwong, va tin hi€u huynh quang ctia nhém khong ding hop chét thir nghiém va ATP
lam dbi chimg am. Nong d6 ma & do su lién hop Nedd8 duoc lam giam ciing véi bd sung mdi
hop chét dén 50% ctia ddi chimg durgc tinh (ICso (UM)) va dugc st dung 1am chi s6 twong ddi
cta hoat tinh trc ché s lién hop Nedds.

Ty 18 trc ché (%) = 100 - (T-B)/(C-B) x 100 (cong thirc A)

T: Tin hiéu & 16 ma hop chét thir nghiém dugc thém vao

C: Tin hiéu & 16 ma hop chét thir nghiém khong dugc thém vao

B: Tin hiéu & 16 ma hop chét thir nghiém va ATP khong dugc thém vao

Béng 16 dudi ddy thé hién cac két qua.
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Béng 16
1C50 1C50 1C50 1C50
(YY) (%)) M) (%))

Vidul | <0,0030 | Vidu42 | 00043 | Vidu75 | <0,0030 | Vidull4 [ <0,0030
Vidu2 | 00071 | Vidu43 | 00076 | Vidu76 | 0,0051 | Vidull5 | 0,004

Vidug8 | 0029 | Vidu44 | 0029 | Vidu79 | 0,0032 | Vidull6 | 0,0051
Vidu10 | 0,024 | Vidu46 | 0013 | Vidu80 | 0014 | Vidull7 | 0,0043
Vidull | 00078 | Vidu47 | 00093 | Vidu8l | 00056 | Vidull8 | 0,0068
Vidul6 | 00096 | Vidu49 | 0018 | Vidu82 | 001 | Vidull9 | 0,042
Vidul7 | 0,0054 | Vidusl | 00035 | Vidu83 | 0019 | Vidul20 | 0,0043
Vidul8 | 0,027 | Vidu52| 0008 | Vidu84 | 00097 | Vidul2l | 0,0062
Vidu19 | 0,028 | Vidus4 | 00045 | Vidu86 | 00054 | Vidul22 | 0,02
Vidu20 | 00091 | Vidu55 | <0,0030 | Vidu88 | 0018 | Vidul23 | 0,0091
Vidu2l | 0,015 | Vidus6 | 00053 | Vidu89 | 0011 | Vidul27 | 0019
Vidu22 | <0,0030 | Vidu57 | 00058 | Vidu90 | 00056 | Vidul28 | 0,0033
Vidu23 | <0,0030 | Vidu58 | <0,0030 | Vidu91l | 0018 | Vidul29 | <0,0030
Vidu24 | <0,0030 | Vidu59 | 00085 | Vidu94 | 0,021 | Vidul30 | 0,004
Vidu25 | 0,0048 | Vidu60 | 0,085 | Vidu95 | 0013 | Vidul3l | <0,0030
Vidu26 | 0,012 | Vidu6l | 00038 | Vidu96 | 0,0092 | Vidu132 | <0,0030
Vidu29 | 0,0071 | Vidu62 | 0016 | Vidu97 | 0,0088 | Vidu133 | 0,025
Vidu30 | 0,027 | Vidu63 | 0011 | Vidu98 | 00083 | Vidul34 | 0,018
Vidu33 | <0,0030 | Vidu64 | 00094 | Vidu99 | 0019 | Vidul36 | 0,012
Vidu34 | 0024 | Vidu66 | 0,0071 \?o(}u 0,0076 | Vidu137 | 0,019
Vidu35 | 00041 | Vidu67 | 0,0085 \?oiu 0,013 | Vidu138 | 0,0065
, , Vidu ,
Vidu37 | 0011 | Vidu69 | 0015 o4 | 00089 | Vidu139 | 0017
Vidu38 | 0,0035 | Vidu70 | 0,013 \;10%1.1 0,028 | Vidul42 | 0,009
Vidu39 | <0,0030 | Vidu71 | 0,014 \?1‘(1)‘-1 0013 | Vidu143 | 0,024
, , Vidu Viduso
Vidu40 | <0,0030 | Vidu72 | 0,0044 iy 0,015 i 0,033

, , Vidu
Vidg4l | <0,0030 | Vidu74 | <0,0030 | 30 | <0,0030

Céc két qué thé hién cac hop chét theo sang ché thé hién hoat tinh Grc ché sy lién hop

Nedd8 rt vuot trdi, so v6i vi du so sanh.

Vi du thi nghiém 2: irc ché sy tang sinh té bao 1

Kha ning cia cac hop chét thir nghiém dé e ché su ting sinh t& bao dugc x4c dinh
bang cach dinh hrong ATP tir céc t& bao séng st dung CellTiter-Glo™ Luminescent Cell
Viability Assay (#G7573, do Promega, Inc. san xuét). Cac dong t€ bao bénh bach ciu ting
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lymphd bao T cép tinh & ngudi CCRF-CEM (do Dainippon Pharmaceutical Co., Ltd. (hién tai
14 Sumitomo Dainippon Pharma Co., Ltd.) phan phdi) dugc gieo vao dia 96 16 (#165305, do
Thermo Scientific Nunc sdn xuét) & ndng do 1.000 t& bao/100pL méi truong mdi 18. Cac té
bao dugc nudi cdy trong may i CO2 5% & 37°C qua dém, va hop chét thir nghiém dugc thém
vao d6, sau d6 13 nudi cly thém 72 giv. Chét phan tmg CellTiter-Glo™ Luminescent Cell
Viability Assay v6i luong bing véi méi truong dugce thém vao mdi 18, duge khudy trong 5
phut trong méy lic dudi cac didu kién bong ram, va sau d6 dugc dé nguyén & nhiét do trong
phong trong khoang 30 phat. Cudng d huynh quang duge do sir dung mdy doc vi dia
(EnSpire™ Multimode Plate Reader, do PerkinElmer Japan Co., Ltd. san xuét), va duoc sir
dung 1am chi s ciia s6 luong céc té bao sdng trong mdi 18. Ty 18 e ché sy ting sinh té bao (%)
dat dugc bang hop chit theo sang ché dugc x4c dinh bing cong thitrc sau ddy (cong thic B)
bang cach str dung cudong do huynh quang ctia nhom khong dugce diéu tri bang thudc (nhém
d6i chimg) 1am déi chimg. Ndng do ma & d6 sb Iwong céc té bao dugc 1am giam ciing v6i bd
sung mdi hop chit dén 50% ciia d6i chimg dugc tinh (ICso (LM)).

Ty 18 tic ché (%) = (C-T)/C x 100 (cong thirc B)
T: Cudng d6 huynh quang & 16 ma hop chét thir nghiém duoc thém vao
C: Cudng d6 huynh quang & 186 ma hop chét thir nghiém khong duoc thém vao

Bang 17 dudi ddy thé hién cac két qua.
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Béang 17
CCRF-CEM CCRF-CEM
IC50 (uM) IC50 (LM)

Vidul 0,0062 Vi du 66 0,0043
Vidu?24 0,0027 Vidu70 0,015
Vidu25 0,0017 Vidu71 0,045
Vidu 29 0,004 Vidu72 0,088
Vidu31 0,6 Vidu73 0,071
Vidu 32 2,5 Vidu 74 0,16
Vidu 33 0,037 Vi du 83 0,056
Vidu 34 0,0061 Vidu &4 0,23
Vidu35 0,002 Vidu 85 0,038
Vidu 36 0,25 Vi du 86 0,0055
Vidu 37 0,006 Vidu97 0,0031
Vidu 38 0,014 Vidu98 0,0073
Vidu 39 0,0078 Vidu 120 0,035
Vidu40 0,019 Vidu 122 0,0088
Vidu43 0,0027 Vidu 123 0,097
Vidu 55 0,0022 Vidu 129 0,0021
Vidu 60 0,0051 Vidu 130 0,0032
Vidu6l 0,003 Vidu 132 0,0018
Vi du 64 0,0058 Vi du so sanh 0,089

Céc két qua ndy chi dAn ring cac hop chét theo sang ché da trc ché su sinh trudng cac
dong t& bao CCRF-CEM bénh bach ciu & nguoi.

Vi du thi nghiém 3: Sy tric ché hoat tinh enzym cacbonic anhydraza II

Su e ché hoat tinh enzym cacbonic anhydraza I dugc do bang cach do hoat tinh
esteraza ma trong d6 cacbonic anhydraza II 1am thoai bién 4-nitrophenyl axetat (4-NPA) (do
Sigma-Aldrich sén xuéf). Dung dich cacbonic anhydraza II tinh ché (C6624, do Sigma-Aldrich
san xuét) duoc pha lodng véi chat dém thir nghiém (50mM Tris-HCI (pH 7,5)) dén 100nM, va
50uL dung dich tao thanh dugc thém vao dia 96 16 (3695, do Costar san xuét) chira 40l hop
chét thir nghiém. Sau phan tmg & nhiét do trong phong trong 10 phut, 10pL dung dich 4-NPA
50 mM duge thém vao mdi 16, sau d6 13 1 trong 30 phit & nhiét do trong phong. Dung dich 4-
NPA 50mM duge diéu ché bing cach pha loang 10 1in bang dung dich 4-NPA 500mM, ma
duoc didu ché lac sir dung bang cach hoa tan san phdm phan ting trong DMSO, véi chét dém
thir nghiém. Su hdp phu & 405nm duogc do st dung may doc vi dia (SpectraMax 250, do
Molecular Devices san xut). Mitc do hoat tinh clia phan mg thuy phan ding enzyma ctia este

duoc tinh sir dung cdng thirc sau day (cong thuc C) trir sy hip phu trong 16 ma cacbonic
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anhydraza II khong dugc thém vao.

Ty 18 tic ché (%) = 100 - (T-B)/(C-B) x 100 (cong thic C)

T: Su hép phu trong 16 méa hop chét thir nghiém dugce thém vao

C: Sur hip phu trong 16 ma hop chét thir nghiém khong dugc thém vao

B: Su hép phu trong 16 ma hop chét thir nghiém va cacbonic anhydraza I khong duge thém
vao

Béng 18 dudi ddy thé hién céc két qua.

Bang 18
1C50 (UM) IC50 (LM)
Vidu 1l >1,0 Vidu60 >1,0
Vidu?2 >1,0 Vidu61 0,79
Vidu3 >1,0 Vi du 64 >1,0
Vidu6 >1,0 Vidu 66 >1,0
Vidu 10 >1,0 Vi du 86 >1,0
Vidu 12 >1,0 Vidu 88 >1,0
Vidu 14 >1,0 Vidu97 0,18
Vidu 24 04 Vidu98 >1,0
Vidu 25 >1,0 Vidu 120 >1,0
Vidu 29 >1,0 Vidu 122 >1,0
Vidu 35 >1,0 Vidu 126 0,26
Vidu 36 >1,0 Vidu 127 0,34
Vidu 39 >1,0 Vidu 129 >1,0
Vidu43 >1,0 Vidu 130 >1,0
Vidu 46 >1,0 Vidu 134 >1,0
Vidu47 >1,0 Vidu 136 0,031
Vidu49 >1,0 Vidu 138 0,12
Vidu 50 >1,0 Vidu139 0,41
Vidu 52 >1,0 Vidu 143 >1,0
Vidu 55 >1,0 Vi du so sanh 0,012

Cac két qua nay khing dinh 1a hop chét & vi du so sanh thé hién hoat tinh tc ché dbi
v6i cacbonic anhydraza II, trong khi d6 thi céc hop chét & cac vi du thé hién hoat tinh trc ché
giam dang ké.

Vi du thi nghiém 4: Sy trc ché ting sinh t& bao 2

Kha ning cic hop cht thir nghiém tc ché sy tang sinh té bao dugc xac dinh nhu

trong vi du thi nghiém 2, ngoai trir 1a cac dong t€ bao, dia nuoi céy, vasd lugng cac t& bao duoc

gieo mbi 16 dugc thé hién trong bang 19. Péi véi dia nudi cdy, dia 384 16 (#3571, do Corning
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san xuat) dugc st dung.

Béng 20 dudi ddy thé hién cac két qua.

Béng 19
S6 luong gieo
Tén té bao Ngudn gbe Thu dugc tir bia (Egngég / Eie I;%g ;
truong)
HCT116 Ung thu rudt két ATCC 38416 | 250 té bao/20 uL
Capan-1 Ung thu tuyén tuy ATCC 38415 | 500 t& bao /20 L
A-427 Ung thu phdi ATCC 38415 | 2508 bao /20 ul
MDA-MB-453 Ung thu vii ATCC 38415 | 500 té bao /20 pL
Dainippon
Pharmaceutical
INCaP.FGC | Ung thu tuyén tién liét Ci’é’é;dl')g:f;f‘ 38415 | 500 8 bao /20 L
Biomedical Co.,
Ltd.)
SJICRH30 | Xacom xwong va md mém ATCC 38416 | 250 t& bao /20 L
U266B1 Da u tlly xuong ATCC 38415 | 3000 t& bao /20 pL
A-431 Ung thu da ATCC 38415 | 400 t€ bao /20 uL
MV-4-11 Bénh bach ciu cip tinh ATCC 38415 | 400 t€ bao /20 uL
DB U lympho té bio B ATCC 38415 | 1500 té bao /20 L
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Bang 20
HCT116 Capan-1 A-427 MDA-MB-453 | LNCaP . FGC
Vidu IC50 (uM) | IC50 (uM) | ICS50 (uM) IC50 (uM) IC50 (M)

1 0,016 0,73 0,022 0,46 0,65

25 0,0064 0,38 0,0054 0,48 0,5

55 0,012 0,87 0,007 0,094 0,26
130 0,012 0,21 0,0064 0,032 0,46
29 0,014 0,56 0,049 0,64 0,28

122 0,018 0,89 0,022 0,076 0,51

64 0,014 1,2 0,091 0,14 0,68

Vi du so sanh 0,089 1,5 0,18 1,9 0,41
SJCRH30 U266B1 A-431 MV-4-11 DB

Vidu IC50 (M) | ICS50 (uM) | ICS50 (uM) IC50 (uM) IC50 (uM)

1 >10 0,11 0,73 0,021 0,26
25 5,1 0,22 0,12 0,011 0,12
55 0,55 0,031 0,48 0,0067 0,061

130 0,17 0,024 0,16 0,025 0,13

29 6,6 0,42 0,56 0,02 0,15
122 0,13 0,27 1,6 0,038 0,12

64 0,56 0,11 0,71 0,032 0,11
Vi du so sanh >10 1.4 0,75 0,11 0,56

Theo céc két qua néu trén, c4c hop chét theo sang ché trc ché sy phét trién dong té bao
ung thu rudt két ngudi HCT116, dong t& bao ung thu tuyén tuy ngudi Capan-1, dong t& bao
ung thu phéi ngudi A-427, dong t& bao ung thur vt ngudi MDA-MB-453, dong t€ bao ung thur
tuyén tién liét ngudi LNCAP.FGC, dong t& bao xacom xuong va md mém ngudi SICRH30,
dong té bao da u tity xuong ngudi U266B1, dong t& bao ung thu da ngudi A-431, dong t& bao
bénh bach cau cip tinh ngudi MV-4-11, va dong t& bao u lympho té bao B 16n lan téa DB.

Vi duy thi nghiém 5: tc dung chéng khéi u trén céc té bao khdi u duogc céy vao chudt 1

Cac dong t& bao ung thu rudt két ngudi HCT-116 dugc rira trong PBS va duoc tao
hdn dich & ndng d 4 x 107 t& bao/mL. 0,1mL hén dich t bao niy dugc cdy dudi da & nguc
phai ctia chudt BALB/cAJcl-nw/nu 6 tudn tudi (do CLEA Japan, Inc. san xudt).

Do dai va rong ctia khdi u dugc cdy va trong lugng co thé duoc do. Thé tich khdi u
(TV) dugc tinh sir dung cong thire sau ddy (cong thirc D).

TV (mm3) = (chiéu dai x chiéu réng?)/2, trong d6 don vi clia d dai va rong 1 mm (cong thirc
D).

Néu TV dat tir 100 dén 300mm3, cac dong vét duoc chia thanh mdi nhém theo quy
trinh 14y mAu nghu nhién theo tAng. Ngay dugc xem xét 1a ngay 1, TV vao ngdy ndy 1a TV1
duogc xét, va trong luong co thé vao ngay nay 1ABW1 duoc xét.

Luong cin hop chét thir nghiém dugc tinh d8 didu ché dung dich st dung. Hop chit
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cua vi du 1 duoc ding qua tinh mach véi lugng SmL trén 1kg trong luong co thé & cac ngay 1,
4,8 vall, vahop chét & vi du so sanh duge sir dung qua tinh mach véi lugng 10mL trén 1kg
trong luong co thé & cac ngdy 1,4, 8 va 11.

Sau d6, d6 dai va rong ciia khéi u va trong lwong co thé (BWn) vao ngay thit n dugc
tinh trén thoi gian theo cung céch thirc, va TVn ctia mdi con chudt dugc tinh. Hon nita, thé tich
khéi u trong ddi (RTVn) dugc tinh dua trén TVn clia mdi con chudt st dung cong thie (cong
thie E) sau day; trj sb viéc diéu tri /d6i chimg (T/C) (%) dugc tinh dya trén RTVn trung binh
ctia mdi nhém str dung thube sir dung cong thirc (cong thirc F) sau ddy; va ty 1& thay dbi trong
lugng (BWCn) dugc tinh st dung cong thire (cong thirc G) sau day.

RTVn=TVn/TV1 (cong thuc E)

T/Cn(%) = (RTV trung binh ciia m&i nhém sir dung thude vao ngay cudi thir nghiém)/(RTV
trung binh ctia nhém dbi chimg vao ngay cudi thir nghiém) x 100 (cong thirc F)

BWCn (%)=BWn—-BWI1)/BWI1 x 100 (cong thiuc G)

Fig. 1 va 2, va bang 21 dudi ddy thé hién cac két qua.

Béng 21
Nhém Liéuding | Ngaysirdung | S6 | T/C15 | BWCIS (%)
(mg/kg/ngay) lugng | (%) | Trungbinh
chudt +SD
Ddi chimg - - 5 100 1,543,7
Vi du so sénh 120 148,11 5 36 -14,3 45,1
Vidu 1l 50 148,11 5 23 -11,8 447

Su so sanh RTV15 sir dung thir nghiém Dunnett thé hién ring RTV ctia hop chét vi
du va hop chét vi du so sanh thap hon déng k& so véi ctia ddi chimg. Hon nita, sy so sanh sir
dung thir nghiém t Aspin-Welch thé hién ring RTV ciia vi du 1 thap hon dang ké so v6i ciia v
du so sanh. S thay dbi trong Iwgng co thé ndm trong khoang chip nhéan duoc so véi dbi chimg.

Cac két qua khing dinh céc tac dung tic ché sur ting sinh khéi u mdt cach vuot trdi ciia
hop chét theo sang ché ddi véi cac khdi u & ngudi.

Vi du thi nghiém 6: hi€u qua chéng khdi u & cac té bao khédi u dugc cly vao chudt 2

Cac hiu qua trc ché sy tang sinh khéi u ddi véi cac khéi u ctia ngudi duoc danh gia
nhu trong vi du thi nghi€ém 5, ngoai trir [a hop chét hydroclorua thu dugc trong vi du 55 dugc
str dung, va cac dong vat dugc chia vao mdi nhom theo quy trinh 14y mAu ngiu nhién theo ting
khi TV dat tir 100 dén 200 mm3.

Fig. 3 va 4, va bang sau ddy (bang 22) thé hién céc két qua.
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Béang 22
Nhém Liduding | Ngaystrdung | S& | T/C15 | BWCI5 (%)
(mg/kg/ngay) lugng | (%) | Trungbinh
chudt +SD
Ddi chimg - - 5 100 0,9+4,9
Vi du so sanh 120 148,11 5 51 8,4+32
Vi du 55 50 14,811 5 26 -11,049,6

Su so sanh RTV15 sir dung thir nghiém Dunnett thé hién ring RTV ctia hop chét vi
du va hop chét vi du so sanh thap hon dng k& so v6i ctia dbi chimg, Hon nifa, sur so sanh st
dung thit nghiém t Aspin-Welch thé hién ring RTV ctia vi du 55 thip hon d4ng ké so véi clia
vi du so sénh. Su thay dbi trong luong co thé nim trong khoang chép nhan duoc so v6i dbi
chimg.

Céc két qua ndy khéng dinh céc hi€u qua tc ché su tang sinh khéi u mét cach vuot
trdi ctia hop chét theo sang ché d6i véi cac khbi u & ngudi. '
Vi du thi nghiém 7: hiéu qua chéng khéi u trén céc t& bao khdi u duge cdy vao chudt 3

Céc hiéu qua trc ché su ting sinh khdi u & cac khdi u ngudi dwoc danh gia nhu trong
vi du thi nghiém 5, ngoai trir 1a hop chét hydroclorua thu duoc trong vi du 122, hop chét
hydroclorua (vi du 64), va cac dong t& bao bénh bach cau lympho bao cap tinh & ngudi (ALL)
CCRF-CEM duoc sir dung, va dong vat dugc chia vao mdi nhém theo quy trinh 14y miu nghu
nhién dugc phan ting khi TV dat tir 140 dén 380 mm3.

Vao lic ndy, céc dong té bao dugc rira trong PBS, va dugc tao hdn dich trong PBS
50% vi ma trin mang nén Matrigel 50% (#356237; do BD Biosciences san xuét) ¢ nong do 1
x 108 t& bao/mL. 0,1mL hdn dich t& bao nay duoc cy dudi da vao nguc phai clia chudt
BALB/cAJcl-nu/nu 6 tudn tudi (chudt thiéu hut mién dichh) (do CLEA Japan, Inc. sén xuét).
Hop chét hydroclorua (vi du 122) dwoc st dung trong tinh mach v6i lugng 14 5SmL trén 1kg
trong luong co thé vao cac ngiy 1 va 8, v hop chét hydroclorua (vi du 133) duoc st dung
trong tinh mach véi lugng SmL trén 1kg trong luong co thé vao cac ngay 1 va 8. Dung dich st
dung & vi du so sanh dugc sir dung trong tinh mach véi lugng SmL trén 1kg trong luong co thé
vao cacngay 1,4,8 va 11.

Fig. 5 va 6, va bang 23 dudi ddy thé hién céc két qua.

Béng 23

Nhém Liduding | Ngaysirdung | S6 | T/C15 | BWCI15 (%)
(mg/ke/ngay) lugng | (%) | Trungbinh

chudt +SD

D6i chimg - - 5 100 78432

Vi du so sénh 120 148,11 5 47 6,1 £2,6

Vi du 64 50 1,8 5 8 4,1+1,6

Vidy 122 50 1,8 5 6 6,0 44,5
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Su so sanh RTV ctia cac vi du 120 va 133 dugc thuc hién st dung thir nghiém
Dunnett vao ngay 15. Cac két qua thé hién ring RTV cia cac vi du 120 va 133 vao ngdy 15
thap hon dang ké so véi ciia ddi chimg. Su thay ddi trong lwong co thé hiu nhu 14 gidng véi su
thay dbi trong luong co thé ctia dbi chig.

Céc két qua nay khing dinh ring cac hop chét & cac vi du thé hién c4c hiéu qua chéng
khoi u.

Su so sanh RTV15 st dung thir nghiém Dunnett thé hién ring RTV ctia cac hop chét
vi du va hgp chét vi du so sanh thép hon dang ké so voi cia dbi chimg. Hon nita, RTV cta cac
hop chét ctia vi du 122 va 64 dugc so véi RTV cia hop chit & vi du so sanh str dung thtt
nghi¢m Dunnett. Cac két qua nay thé hién ring RTV ctia vi du 122 va vi du 64 thap hon déng
ké so véi ciia vi du so sénh.

Céc két qua nay khing dinh céc tic dung tc ché vuot trdi ctia cac hop chét theo sang
ché d6i véi sur phét trién cac khéi u & ngudi.
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YEU CAUBAO HQ
1. Hop chét hoac mudi ctia nd, c6 cong thitc (A) sau day:
Rs
J
N NH,

(A)

14 lién két don hogic lién két doi;
X 1a -O-, -CHa-, hodc -CH=;
Y 14 -NH- hoic -O-;
R1 1a hydro, flo, nhém hydroxy, nhém xyano, hoéic nhém amino;
Rz 13 hydro, flo, nhém hydroxy, nhém xyano, hoéc nhém amino;

R3 1a nhém vinylen, nhom etynylen, nhém C6-C14 arylen, hodc nhém heteroarylen
don vong hodc hai vong c6 it nhat mét nguyén tit khéc loai dugc chon tir nhom gdmcoN, S,
va O,

R4 14 lién két, nhom metylen, hodc nhém C3-C7 xycloalkyliden;

Rs 1a nhém C3-C7 xycloalkyl bdo hoa ma c6 mét hodc nhiéu Re, nhém C6-C10
xycloalkyl khéng bio hoa ma c6 mdt hodc nhidu Re, hosic nhém heteroxycloalkyl khong béo
hoa don vong hogic hai vong ma c6 it nhit mdt nguyén tir khac loai duoc chon tir nhém gdm ¢

N, S, va O, va ¢c6 mdt hodc nhi€u Re;

Rs1a
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halogen,

nhém hydroxy,

nhém xyano,

nhém C1-C6 alkyl ma c6 mét hodc nhiéu nhém phenoxy lam phén tir thé,
nhém carbamoyl,

nhom C1-C6 alkoxycarbonyl,

nhém heteroxycloalkyl khong bao hoa don vong hodc hai vong ¢o it nhét mdt nguyén tir khac

loai dugc chon tir nhém gém cON, S,vaO,

nhom heteroxycloalkyl bdo hoa don vong hodc hai vong ma ¢ it nhét mdt nguyén tix khic loai
duoc chon tir nhém gém cON, S, va O, va co mot hodc nhiéu hoic 1a halogen, nhém hydroxy,
nhém carboxyl, hodc nhém C1-C6 alkyl lam phén tir thé,

nhém amino,
nhém mono- hodc di-(C1-C4 alkyl) amino ma c6 mdt hodc nhiéu nhém hydroxy hoic nhém
phenyl lam phén tir thé,

nhém C1-C6 alkoxy ma c6 mdt hoic nhidu hogc 1 halogen, nhém C3-C7 xycloalkyl bdo hoa,
hoic nhom heteroxycloalkyl khong bdo hoa don vong hodc hai vong ¢o it nhét mot nguyén tir
khéc loai duogc chon tir nhom gém cON, S,vaO lam phﬁn tir thé,

nhom benzyloxy ma c6 mdt hogc nhiéu nhém carbamoy1 1am phén tir thé,
nhom C1-C6 alkylthio,
nhom C1-C6 alkylsulfonyl, hodc
nhém anﬁﬁosulfonyl,
néu hai hodic nhiu Re c6 mit, nhidu Re c6 thé 13 gibng hodc khéc nhau.

2. Hop chét hodc mudi ctia n6 theo diém 1, trong d6 trong cdng thirc (A), Ry 1& hydro, flo, hodc
nhom hydroxy;

Rz 1a hydro, flo, hodc nhém hydroxy; va

R3 12 nhom etynylen, hoic nhom heteroarylen don vong hodc hai vong co tir 1 dén 4

cta it nhit mot loai nguyén tir khic loai duge chon tir nhém gﬁ“)m cON, S, vaO.
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3. Hop chét hoic mudi ctia né theo diém 1 hotc 2, trong d6 trong cong thirc (A), R1 12 nhém
hydroxy;

Rz 1a hydro ho#c nhém hydroxy;

R3 14 nhom etynylen, hodc nhém heteroarylen don vong ¢6 2 cua it nhét mot loai
nguyén tir khac loai duge chon tir nhém gdm co N, S va O;

Rs 1a nhém C3-C7 xycloalkyl bdo hoa ma c6 mot hode nhiéu Re, nhém C6-C10
xycloalkyl khong bao hoa ma c6 mot hodc nhiéu Re, hoic nhém heteroxycloalkyl khong bdo
hoa don vong hodc hai vong ma ¢ it nhét mot nguyén tir khac loai duge chon tr nhém gE“)m co

N, S, va O, va c6 mdt hodc nhi€u Re; va

Rs 12 halogen; nhém hydroxy; nhom xyano; nhém C1-C6 alkyl ma c6 mot hodc nhiéu
nhém phenoxy lam phén tr thé; nhém carbamoyl; nhém C1-C6 alkoxycarbonyl; nhém
heteroxycloalkyl khong bao hoa don vong hodc hai vong c6 it nhét mét nguyén tir khéc loai
duoc chon tir nhém gdm c6 N, S va O; nhém heteroxycloalkyl bdo hoa don vong hogc hai
vong ma c6 it nhit mot nguyén tir khac loai dugc chon tir nhom gdm co N, S, va O, va c6 mot
hoic nhiéu hoc 13 halogen, nhém hydroxy, nhém carboxyl, hodc nhém C1-C6 alkyl lam phén
t thé; nhém amino; nhém mono- hodic di-(C1-C4 alkyl) amino ma c6 mdt hodc nhiéu nhém
hydroxy hodc nhém phenyl lam phén tir thé; nhém C1-C6 alkoxy ma c6 mot hoge nhidu hoic
13 halogen, nhém C3-C7 xycloalkyl bdo hoa, hogic nhém heteroxycloalkyl khong béo hoa don
vong hodc hai vong c6 it nhit mot nguyén tir khac loai dugc chon tir nh6m gém cON,S,vaO
1am phén tir thé; nhém benzyloxy ma c6 mot hodc nhiéu nhém carbamoyl 1am phén tir thé;
nhém C1-C4 alkylthio; nhom C1-C4 alkylsulfonyl; hogc nhém aminosulfonyl (néu hai hodc
nhiéu Rs c6 mt, nhiu Re ¢6 thé 1a gibng hoic khic nhau).

4. Hop chét hozc mudi cia n6 theo diém bt ky trong s6 cac diém tir 1 dén 3, trong d6, trong
cong thirc (A), Ry 1a nhém hydroxy;
R 13 hydro hoédc nhém hydroxy;

R3 1a nhom etynylen, hodc nhém heteroarylen don vong ¢6 2 cia it nhét mot loai
nguyén tir khac loai dugc chon tir nh6m gém cON,SvaO;

Rs 1a nhom C3-C7 xycloalkyl bdo hoa ma c6 mot hodc nhiéu Re; nhém C6-C10
xycloalkyl khong bao hoa ma c6 mot hodc nhiéu Re, hosic nthém heteroxycloalkyl khong bao

hoa don vong hodc hai vong ma c6 it nhat mot nguyén tir khac loai dugc chon tir nhém gém c6
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N, S, va O, va c6 mdt hodc nhi€u Re; va

Rs 1a flo; clo; nhém hydroxy; nhém xyano; nhém C1-C6 alkyl ma c6 mot hodc nhiéu
nhém phenoxy 1am phan tir thé; nhém carbamoyl; nhém C1-C6 alkoxycarbonyl; nhém
pyridinyl; nhoém azetidinyl; nhom hydroxy azetidinyl; nhém thiomorpholinyl; nhém dioxit
thiomorpholinyl; nhém metyl piperazinyl; nhom hydroxy piperidinyl; nhém oxopiperidinyl;
nhom piperidinyl; nhém hydroxy pyrolidinyl; nhém oxopyrolidinyl; nhém pyrolidinyl; nhom
carboxyl pyrolidinyl; nhém flo pyrolidinyl; nhém morpholinyl; nhém 9-oxa-3-
azabixyclo[3.3.1]nonan-3-yl; nhom 3-oxa-8-azabixyclo[3.2.1]octan-8-yl; nhém amino; nhém
metylamino; nhom etylamino, nhom isopropylamino; nhém hydroxyetylamino; nhém
dimetylamino; nhom phenyl metylamino; nhém C1-C6 alkoxy ma c¢6 mot hodc nhiéu hozc 14
halogen, nhém C3-C7 xycloalkyl bdo hoa, hodc nhom heteroxycloalkyl khong bdo hoa don
vong hoiic hai vong c6 it nhit mot nguyén tir khac loai dugce chon tir nhém gdmcoN, S, va 0
1am phan tir thé; nhém benzyloxy ma c6 mot hogc nhiéu nhém carbamoyl 1am phéan tir thé;
nhém C1-C4 alkylthio; nhém C1-C4 alkylsulfonyl; hodc nhém aminosulfonyl (néu hai hoic
nhidu Re c6 mit, nhidu Re ¢6 thé 1a gidng hodc khac nhau).

5. Hop chét hoic mudi ctia né theo diém bét k¥ trong s6 cac diém tir 1 dén 4, trong d6, trong
cong thirc (A), Ry 1a nhém hydroxy;

R [a nhém hydroxy;

R3 1a nhém etynylen;

Ry 12 lién két;

Rs 1a nhém C6-C10 xycloalkyl khong bdo hod ma c6 mot hodc nhiéu Re; hodic nhém
heteroxycloalkyl khong bdo hoa don vong hodc hai vong ma ¢ it nhit mét nguyén tir khac loai
duoc chon tir nhém gém c6N, S, va O, va c6 mot hodic nhidu R; va

R 1a flo; clo; nhom hydroxy; nhém xyano; nhom metyl; nhém 3-flo pyrolidinyl;
nhém morpholinyl; nhom thiomorpholinyl; nhém 3-hydroxy azetidinyl; nhom azetidinyl;
nhém amino; nhom N-metylamino; nhém C1-C6 alkoxy ma c6 mdot hodc nhiéu hodc 13
halogen hodc nhém C3-C7 xycloalkyl bdo hoa lam phén tir thé; hoic nhém C1-C4 alkylthio
(néu hai hoic nhidu Re c6 mit, nhidu Re c6 thé 13 gidng hodc khac nhau).

6. Hop chét hosic mudi ctia n6 theo diém bét ky trong sb cac diém tir 1 dén 5, trong d6 trong
cong thirc (A), Y 1a -NH-;

-147-



31266

R1 12 nhém hydroxy;

Ro 14 nhém hydroxy;

Rj3 12 nhém etynylen;

R4 12 lién két;

Rs 14 nhém phenyl hodc nhém naphtyl ma c6 mot hodc nhidu Re; hosic nhém
heteroxycloalkyl khong bao hoa don vong hodc hai vong ma ¢6 it nhét mdt nguyén tk khac loai
duge chon tir nhém gdm co N, S va O, va c6 mot hogc nhiéu Re;

Rs 1a flo; nhém metyl; 3-flo pyrolidinyl; 3-hydroxy azetidinyl; azetidinyl; nh6m
amino; nhém N-metylamino; nhém C1-C6 alkoxy ma c6 mot hodc nhiéu nhém xyclopropyl;
hodc nhém C1-C4 alkylthio (néu hai hoic nhidu Rs c¢6 mit, nhidu Re ¢6 thé 14 gidng hodc khac
nhau).

7. Hop chét hodc mubi ciia né theo diém bét ky trong sb céc diém 1 dén 6, trong d6 hop chit
hodic mudi ctiand 1a it nhit mdt loai duoc chon tir nhém gé)m ¢é: 4-amino-5-[2-(2,6-diflo
phenyl)etynyl]-7-[(2R,3R 4S,5R)-3 4-dihydroxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-2-
yl]pyrolo[2,3-d]pyrimidin;
4-amino-5-[2-(4-amino-2,6-diflo-phenyl)etynyl]-7-[(2R,3R,4S,5R)-3 4-dihydroxy-5-
[(sulfamoylamino)metyljtetrahydrofuran-2-yl]pyrolo[2,3-d]pyrimidin;
4-amino-5-[2-[2,6-diflo-4-(metylamino)phenyl]etynyl]-7-[(2R,3R,4S,5R)-3,4-dihydroxy-5-
[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]pyrolo[2,3-d]pyrimidin;
4-amino-5-[2-[2,6-diflo-4-[(3R)-3-flo pyrolidin-1-yl]phenyl]etynyl]-7-[(2R,3R.4S,5R)-3,4-
dihydroxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-2-ylJpyrolo[2,3-d]pyrimidin;
4-amino-7-[(2R,3R,48S,5R)-3,4-dihydroxy-3-[(sulfamoylamino)metyl]tetrahy drofuran-2-yl]-5-
[2-(2-etoxy-4,6-diflo-phenyl)etynyl]pyrolo[2,3-d]pyrimidin;
4-amino-5-[2-[2,6-diflo-4-(3-hydroxy azetidin-1-yl)phenyl]etynyl]-7-[(2R,3R,4S,5R)-3,4-
dihydroxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]pyrolo[2,3-d]pyrimidin;
4-amino-5-[2-[4-(azetidin-1-y1)-2,6-diflo-phenyl]etynyl]-7-[(2R,3R,4S,5R)-3,4-dihydroxy-5-
[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]pyrolo[2,3-d]pyrimidin;
4-amino-7-[(2R,3R,4S,5R)-3,4-dihydroxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]-5-
[2-(2-etoxy-6-flo-phenyl)etynyl]pyrolo[2,3-d]pyrimidin;
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4-amino-7-[(2R,3R 4S,5R)-3,4-dihydroxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-2-y1]-5-
[2-(2-flo-6-propoxy-phenyl)etynyl]pyrolo[2,3-d]pyrimidin;
8-[2-[4-amino-7-[(2R,3R.4S,5R)-3,4-dihydroxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-2-
yl]pyrolo[2,3-d]pyrimidin-5-yl]etynyl]-7-flo-4-metyl-2,3-dihydro-1,4-benzoxazin;
4-amino-7-[(2R,3R,48S,5R)-3,4-dihydroxy-5-[(sulfamoylamino)metyl]tetrahydrofuran-2-y1]-5-
[2-(2-etylsulfanyl-6-flo-phenyl)etynyl]pyrolo[2,3-d]pyrimidin;

4-amino-5-[2-[2-(xyclopropyl metoxy)-6-flo-phenyl]etynyl]-7-[(2R,3R,4S,5R)-3,4-dihydroxy-
5-[(sulfamoylamino)metyl]tetrahydrofuran-2-yl]pyrolo[2,3-d]pyrimidin;
4-amino-7-[(1R,2S,3R 4R)-2,3-dihydroxy-4-[(sulfamoylamino)metyl]xyclopentyl]-5-[2-(2-flo-
6-metylsulfanyl-phenyl)etynyl]pyrolo[2,3-d]pyrimidin;

8-[2-[4-amino-7-[(1R,2S,3R 4R)-2,3-dihydroxy-4-
[(sulfamoylamino)metyl]xyclopentyl]pyrolo[2,3-d]pyrimidin-5-yl]etynyl]-7-flo-4-metyl-2,3-
dihydro-1,4-benzoxazin;
4-amino-7-[(1R,4R,5S)-4,5-dihydroxy-3-[(sulfamoylamino)metyl]xyclopent-2-en-1-y1]-5-[2-
(2-etoxy-6-flo-phenyl)etynyl]pyrolo[2,3-d]pyrimidin; va
4-amino-7-[(1R,4R,5S)-4,5-dihydroxy-3-[(sulfamoylamino)metyl]xyclopent-2-en-1-yI]-5-[2-
(2-flo-6-metylsulfanyl-phenyl)etynyl]pyrolo[2,3-d]pyrimidin; va cac mudi ctia cac hop chét
nay.

8. Thubc tre ché enzym hoat héa Nedd8 (NAE) chira hop chét hoc mudi ciia n6 theo diém bat
ky trong s cc diém tir 1 dén 7 1am thanh phén hoat tinh.

9. Duge phim chira hop chét hodc mudi ctia n6 theo diém bét k¥ trong sb cac diém tir 1 dén 7.
10. Thubc chéng khéi u chira hop chét hodic mudi ctia n6 theo diém bét ki trong s6 cac diém tix
1dén7.
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Fig.5
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