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

o camemistdsneermeroe O O NIV O
CUC SO HUU TRi TUE
1-0038177
A61K 31/70; CO7H 19/207; CO7H (13) B
(518 19/16; CO7H 19/20; A61K 31/7052;
A61K 31/7076
(21) 1-2018-03453 (22) 06/01/2017

(86) PCT/US2017/012587 06/01/2017 (87) WO 2017/120508 13/07/2017

(30) 62/276,564 08/01/2016 US; 62/324,077 18/04/2016 US

(45) 25/01/2024 430 (43) 25/03/2019 372A

(73) ARCUS BIOSCIENCES, INC. (US)
3928 Point Eden Way, Hayward, CA 94545, United States of America

(72) Laurent Pierre Paul DEBIEN (FR); Juan Carlos JAEN (US); Jaroslaw KALISIAK
(PL); Kenneth V. LAWSON (US); Manmohan Reddy LELETI (US); Erick Allen
LINDSEY (US); Dillon Harding MILES (US); Eric NEWCOMB (US); Jay Patrick
POWERS (US); Brandon Reid ROSEN (US); Ehesan Ul SHARIF (IN).

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

(54) HOP CHAT, DUOC PHAM, TO HOP VA KIT CHUA CHUNG DE DIEU TRI
BENH, ROI LOAN HOAC TiNH TRANG BENH LY GIAN TIEP MOT PHAN DO
CD73 GAY RA

(57) Séang ché dé cap dén cac hop chit ma diéu bién budc chuyén héa AMP thanh

adenosin nho 5'-nucleotidaza, ecto. Sang ché con dé xuét cac dugce pham, té hop va kit

chura céc hop chat nay, dic biét hitu dung dé diéu tri va/hodc phong ngtra cac bénh, r6i loan
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Linh vire k§ thuét dwoe dé cip

Theo sang ché, vi du, 12 cac hop chat va cac duoc phdm dé tc ché adenosin boi 5'-
nucleotidaza, ecto, con duge goi 1a CD73, va cac duge phdm chira ching. Ciing theo sang ché, vi
du, 12 céc phuong phép diéu tri hodc phong bénh, ri loan hoic tinh trang bénh ly, hodc tri¢u ching

cta ching, gian tiép bang cach rc ché adenosin boi 5'-nucleotidaza, ecto.

Tinh trang ky thuit ciia sang ché

Qua trinh phét tin hiéu purinergic, mdt loai ctia phét tin hiéu ngoai bao gian tiép do cac
nucleotit va cac nucleosit purin nhu ATP va adenosin, bao gdm viéc hoat héa cac thu thé purinergic
trong té bao va/hodc & cac té bao 1an can, din dén sy didu chinh céc chirc ning cta té bao. Hau hét
céc té bao c6 kha nang giai phong nucleotit, ma thudng xay ra théng qua su xudt bao dugc didu
tiét (xem tai lidu: Praetorius, H. A.; Leipziger, J. (1 March 2010) Ann Rev Physiology 72(1): 377—
393). Tiép d6, cac nucleotit da dugc giai phong c6 thé duogc thity phan bén ngoai té bao nho nhiéu

loai enzym lién két mang té bao duoc goi 1a cac ectonucleotidaza.

Ectonucleotit xtc tac budc chuyén héa ATP thanh adenosin, 12 mét chit diéu bién noi sinh
ma tac dong dén nhiéu hé théng, bao gdbm hé mién dich, hé tim mach, hé than kinh trung wong, va
hé ho hip. Adenosin con thiic ddy chiing xo héa ¢ nhidu loai mé. O budc dau tién ciia quy trinh
san xuit adenosin, ectonucleosit triphosphat diphosphohydrolaza 1 (ENTPD1), con dugc goi 1a
CD39 (cum biét héa 39), thily phan ATP thanh ADP, va sau d6 ADP thanh AMP. G budc tiép
theo, AMP duoc chuyén héa thanh adenosin bai 5'-nucleotidaza, ecto (NTSE hodc 5NT), con du’(jc.
goi la CD73 (cum biét hda 73).

Hoat tinh enzym ctia CD39 va CD73 déng vai trd chién lugc trong qué trinh dinh ¢ khoang
thoi gian, cuong do, va ban chét héa hoc clia céc tin hiéu purinergic d& dwoc phan phdi dén cac té
bao khac nhau (vi du, t& bao mién dich). Viéc stra dbi ciia cac hoat tinh enzym nay c6 thé 1am thay

ddi tién trinh hodc quyét dinh két qua cua vai hién twong sinh 1y bénh, ké ca ung thu, cac bénh tu
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mién, nhiém khuan, chimg xo vita ddng mach, va ton thuong do thiéu mau cuc bd-tai truyén, cho

A M ’ Ny s A s ’ A . 1 3R 1.0 A r A s K
thay rang cdc enzym ngoai nay bicu thi cac dich di€u tri mdi d€ kiém soat nhiéu loai rdi loan.

Viéc (rc ché CD73 bang cac khang thé don dong, ARN can thiép ngén, hoic cac phan tu
nho tri hoin sy sinh truong cua khdi u va di cin (xem tai liéu: Stagg, J. (2010) PNAS
U.S.A.107:1547-52). Vi du, d4 thiy rang viéc diéu tri khang CD73 bang khang thé trc ché sy sinh
trudng va di can cta khdi u vii & cac mAu dong vat (xem tai lidu: Stagg, J. (26 Jan 2010) PNAS
U.S.A, 107(4):1547-52). Ngoai ra, viéc su dung céc khang thé ma lién két dac hiéu CD73 da duoc
danh gi4 dung dé diéu tri cAc rdi loan chay mau (vi du, bénh ua chay mau) (xem patent M§ s6 USP
9,090,697). Gan day, di c6 vai cb géng phat trién cac chét tic ché phén tir nho dbi véi CD73 hiru
dung v& mat didu tri. Vi du, tai liéu: Bhattarai ez al. ((2015) J Med Chem 58:6248-63) d3 nghién
ctru c4c chat dan xuét va céc chét tuong ty cia o,B-metylen-ADP (AOPCP), mdt trong s6 céc chit
trc ché CD73 chon loc, tiém néng va 6n dinh nhit v& miat chuyén hoa da biét, va cac chat dan xuat
purin CD73 d4 c6 thong béo trong tai lidu sang ché (WO 2015/164573). Tuy nhién, su phat trién

ctia c4c phan tir nho bj can trd, vi du, do mirc d6 dn dinh chuyén hoéa ly tuéng thap hon.

Do vai trd cua CD73 & ung thu, cling nhu nhiéu bénh, rbi loan va tinh trang da dang khéc,
va hién nay thiéu cac chét tc ché CD73 sin ¢6 cho thay thudc, nén cac chat e ché CD73 méi, va

c4c dugce phdm va cac phuong phép lién quan dén ching, 13 can thiét.

Bén chét ky thuit ciia sing ché

Sang ché d& xudt cac hop chét ma diéu bién budc chuyén héa AMP thanh adenosin boi 5'-
nucleotidaza, ecto (NTSE hodc SNT; con dugc goi la CD73), va cac ché phém (vi dy, céc duogc
phém) chtra cc hop chét. Cac hop chit nay, ké ca cac phuong phép tdng hop ching, va cac dugc
pham dugc boc 16 mdt cach chi tiét dudi day.

Sang ché con dé xuét sir dung cac hop chat nay va cac duge phdm dé diéu trj va/hodic ngin
ngira nhiéu bénh, rdi loan va tinh trang da dang gin tiép, hoan toan hodc mdt phé‘m, do CD73. Cac
chét trc ché CD73 lién quan dén viéc didu tri c4c rbi loan da dang, ké ca ung thu, chiing xo héa,
cac bénh thin kinh va cac bénh rdi loan thoai héa than kinh (vi du, chimg trdm cam va bénh
Parkinson), c4c bénh thiéu mau cuc bd & niio va & tim, cac rdi loan lién quan dén mién dich, va céac
rbi loan ¢ thanh phan viém. [xem tai liéu: Sorrentino et al (2013) Oncolmmunol, 2:€22448, doi:
10.4161/0onci.22448; va Regateiro et al. (2012) Clin. Exp. Immunol, 171:1-7 chang han]. Theo cac

phuong an cu thé, cac hop chét theo sang ché hoat dong dé e ché hoat tinh @rc ché min dich
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va/hodc hoat tinh khang viém ctia CD73, va c6 thé dung trong céc liéu phap didu tri hodc phong
ngira khi mong mudn sy trc ché nay. Trir khi c6 quy dinh cu thé khac, khi sir dung céc hop chét
theo sang ché dugce boc 16 trong ban mé ta ndy, can phai hiéu ring cc hop chit nay c6 thé & dang

hén hop (vi du, duge phim).

Céc thuat ngit “chét rc ché CD73”, “chét phong bé CD73”, “adenosin boi chét e ché 5'-
nucleotidaza, ecto”, “chét trc ché NTSE”, “chét tc ché 5NT” duoc dung trong ban mo ta va tat ca
cac thuét ngit khac c6 lién quan dugc chap nhan trong linh vuc k¥ thuét nay dugc ding dé chi hop
chét c6 kha nang diéu bién, mét cach truc tiép hodc gian tip, thu thé CD73 trong thir nghiém in
vitro, md hinh in vivo, va/hodc cac cach khac 1am dau hiéu chi béao v& hiéu qua didu tri bénh. Cac
thuét ngft nay con duoc ding dé chi cac hop chét thudng thé hién it nhét 13 mot sb loi ich didu tri

bénh & ddi twong 1a ngudi.

Mic du tin rang cac hop chat theo sang ché thuc hién hoat tinh ciia chung bang cach trc
ché CD73, hiéu biét chinh xac vé co ché hoat dong co ban clia cac hop chat 1a khong nhat thiét dé
thuc hién sang ché. Vi dy, cac hop chét cling c6 thé thuc hién hoat tinh ciia ching, it nhét 1a mot
phﬁn, thdong qua viéc diéu bién (vi du, Gc ché) cac thanh phén khac cua chu trinh phat tin hiéu
purinergic (vi du, CD39). Hé phét tin hiéu purinergic bao gdm céc tac nhan van chuyén, cic enzym
va cac thu thé chiu trach nhiém v& quy trinh tdng hop, giai phéng, hoat déng, va 1am bat hoat ngoai
bao (cht yéu) ATP va san phdm phan hiiy adenosin ngoai bao ciia n (xem tai lidu: Sperlagh, B.
et al. (Dec 2012) Neuropsychopharmacologia Hungarica 14(4):231-38). Do viéc e ché CD73
dan dén lam giam adenosin, cac chat e ché CD73 c6 thé duoc dung dé didu tri cac bénh hodc cac
rbi loan gian tiép do adenosin va tac dong cua né dén cac thu thé adenosin, k& ca A1, Aza, Asp va

A3. [xem tai liéu Yegutkin, GG (May 2008) Biochimica Biophysica Acta 1783(5):673—94].

Nham cac muc dich cta sang ché, quy trinh phét tin hiéu purinergic c6 thé duoc mé ta 1a
bao gdm cac thanh phan sau. Cac thu thé purinergic (P1, P2X va P2Y), thanh phéan thi nhat, 1a cac
thu thé ciia mang ma lam trung gian cho cac chirc nang sinh 1y khac nhau (vi dy, néi long cua co
tron & rudt) nhu 1a dap Gmg ddi voi su giai phong ATP hodc adenosin; ndi chung, tat ca cac té bao
c6 kha nang giai phéng nucleotit vao mdi trudng ngoai bao, thudng xuyén thong qua su xuét bao
da duoc didu tiét. Cac tac nhan van chuyén nucleosit (NT), thanh phan thi hai, 1a céc protein vén
chuyén ctia mang ma vén chuyén cac co chit nucleosit (vi du, adenosin) di qua mang té bao; ndng

d6 adenosin ngoai bao co thé duge diéu tiét boi NT, ¢6 thé & dang vong hdi tiép ndi thy thé phat
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tin hidu véi chirc nang van chuyén. Nhu néu trén, céc ectonucleotidaza (CD73 va CD39) thuy phan
céc nucleotit dugc giai phong vao méi trudng ngoai bao va bao gdm thanh phan khéc nita. Thanh
phan khéc ctia quy trinh phét tin hiéu purinergic bao gdm pannexin; cu thé 13, rinh pannexin-1
(PANX1) 14 thanh phén khong thé thiéu ciia chu trinh phaét tin hiéu purinergic P2X/P2Y va yéu tb
then chbt gép phan vao su giai phéng ATP vé& mit sinh bénh hoc.

Theo mdt khia canh cu thé, séng ché d& xuét cac hop chét c6 cong thire (I):

Rlo,i'%\/'g\ o Het

O

@
hodc mudi duge dung, hydrat, hoic solvat ctia chiing, trong d6 mdi R! doc 1ap duoc chon tir nhém
bao gdm hydro, Ci-Cs alkyl tily ¥ duoc thé, aryl thy y duoc thé, va —C(R2R2)-0-C(0)-OR?, hoic
hai nhém R! tly ¥ duoc két hop dé tao ra nhan c6 5 dén 7 canh; mdi R? ddc 1ap duge chon tir nhém
bao gdm H va C1-Cs alkyl tily ¥ duoc thé; mdi R? doc 1ap dwoc chon tir nhém bao gdm H, C1-Cs
alkyl, va aryl tlly y dugc thé; RS dugc chon tir nhém bao gdm H va C1-Cs alkyl tiiy ¥ duoc thé; X

duoc chon tir nthém bao gdm O, CHa, va S; duoc chon tir nhém bao gdm:

™ A TN
e e
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=

mé mdi gdc trong sb nay tiy y duoc thé bang tir 1 dén 5 phan tir thé RS, va trong d6 chi s6 dudi
dong n 14 sb nguyén ndm trong khoang tir 0 dén 3; Z dugc chon tir nhém bao gdm CHa, CHRS,
NRS, va O; mdi R® doc 1ap duoc chon tir nhém bao gdm H, CHs, OH, CN, F, Ci-Cs alkyl tiy y
duoc thé, va OC(0)-C1-Cs alkyl; va tily y hai nhém RE trén cac dinh canh nhau cia nhan duoc két
hop cing nhau dé tao ra nhan ¢6 5 dén 6 canh c6 it nhat 1 mot nguyén tir khac loai lam dinh cua

nhan; va Het dugc chon tur nhdm bao gom:
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trong d6 dudng séng biéu thi diém gén vao phan con lai ctia hop chét nay, va trong d6 R? duoc
chon tir nhém bao gdm H, NHz, NHR?, NHC(O)R?, NR7R?, R7, OH, SR’ va OR”; R® dugc chon
tir nhém bao gdm H, halogen, NHz, NHR?, NR7R7, R, OH, va OR’; mdi R¢ va R¢ doc 1ap dugc
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chon tir nhém bao gdm H, halogen, haloalkyl, NH2, NHR7, NRR7, R7, OH, va OR’; mdi R¢ va Rf
doc 1ap duge chon tir nhém bao gdm H, halogen, va Ci-Cs alkyl ty y duoc thé; va

mdi R7 doc lap duoc chon tir nhém bao gdm C1-Cio alkyl tiy ¥ duge thé, C3-C7 xycloalkyl tuy y
dugc thé, xycloheteroalkyl c6 4 dén 7 canh tiiy y duoc thé, aryl tiy ¥ duge thé, arylalkyl tuy ¥
duoc thé, heteroaryl tily ¥ duoc thé, va heteroarylalkyl tiy y dwoc thé, va tily ¥, hai nhém R7 da
dugc gén vao nguyén tir nito dugc két hop ciing nhau dé tao ra nhan dj vong c6 4 dén 7 canh.

Ngoai s6 néu trén 1a cac hop chét, trong do két hop X, A, va Het tao ra

O
i e/
Horftg R{Ii

OH OH

RQO\; OR
trong d6 R& 14 H hodc hai nhém Re dugc két hop dé tao ra axetonit; va hodc 1a
(i) R® va R® la hydro va R? 1a -OEt, -OCH2Ph, -SCH2Ph, -NH», metylamino, etylamino, dimetyla-
mino, dietylamino, N-metyl-N-etylamino, phenylamino, benzylamino, 2-phenyletylamino,
N-benzyl-N-etylamino, dibenzylamino, 4-aminobenzylamino, 4-clobenzylamino, 4-
nitrobenzylamino, hodc 4-sulfamoylbenzylamino; hodc
(ii) R® la hydro, R? 1a -NH, va R® la brom, clo, aminometyl, hoéc thioetyl; hoac

(iii) R¢ 1a hydro, R? 1a benzylamino, va R® 1a brom.

Theo mot sb phuong 4n, sang ché bao ham cac phuong phap diéu tri hodc phong ung thu
& d6i trong (vi du, ngudi) bao gdm viée cho dbi tugng dung lugng hitu higu dé didu tri bénh cla
it nhét 12 mot chét e ché CD73 duoc bdc 16 trong ban md ta nay. Sang ché bao gdm cac phuwong
phép didu tri hodc phong ngira ung thu & ddi tugng bang cach cho ddi tugng ding chét trc ché
CD73 véi lwong hitu hiéu dé dao nguoc hodc dimg tién trién cta sy trc ché mién dich gian tiép boi
CD73. Theo mdt sb phuong 4n, su e ché mién dich gian tiép boi CD73 duoc gian tiép gy ra boi
té bao trinh dién khang thé (APC).

Céc vi du vé ung thu ma c6 thé diéu tri duoc béng cach str dung cac hop chét va céac duogc
phém theo séng ché bao gdm, nhung khéng chi gi6i han &: cac loai ung thu & tuyén tién liét, rudt
két, tuy, ¢d tr cung, da day, mang trong tir cung, nfo, gan, bang quang, budng trimg, tinh hoan,
dau, cb, da (ké ca u hic t6 va ung thu biéu m6 té bao day), 16p 16t trung biéu mo, té bao bach cau

cta mau (k& ca u bach huyét va bénh bach cdu), thuc quan, vi, co, md lién két, phdi (ké ca ung
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thur bidu m6 phdi té bao nhé va ung thu biéu moé t& bao khong nho), tuyén thuong than, tuyén giap,
than, hodc xuong; u nguyén bao dém, u trung biéu md, ung thu bidu md té bao than, ung thu biéu
mb da day, sacom, ung thu biéu mé nhau thai, ung thu bidu mé té bao dy & da, va u tinh hoan.
Theo mot s6 phuong an theo sang ché, ung thu 1a u hic t, ung thu rudt, ung thu tuy, ung thu va,
ung thu tuyén tién liét, ung thu phdi, bénh bach ciu, u nio, u bach huyét, sacom, ung thu budng
trimg, hodc sacdm Kaposi. Cac ung thu (mg vién dé duoc diéu tri bing cac hop chat va cac duoc

phdm theo sang ché dwoc ban luan tiép dudi day.

Sang ché d& xuét c4c phuong phap didu tri d6i twong nhan ghép tiy hodc céy té bao gbc
méu ngoai vi bing cach ding lugng hitu hiéu dé didu tri bénh cta chét e ché CD73 du dé lam
tang phan (mg qua nhay loai bj tri hodin dbi vdi khang nguyén ctia khoi u, tri hodn thoi gian tai
phét cia tinh 4c tinh sau cdy ghép, lam kéo dai thoi gian sdng sét khong tai phét sau cdy ghép,

va/hodc tang mirc do song sét dai sau cay ghép.

Theo céc phuong 4n nhat dinh, sng ché dy tinh cac phwong phép diéu tri hoic phong nglra
rbi loan 1ay nhiém (vi dy, nhidm virut) & d6i tuong (vi du, ngudi) bao gdm viée cho ddi tuong
ding luong hitu hiéu dé didu tri bénh ciia it nhét 1a mot chit te ché CD73 (vi dy, chét rc ché méi
theo sang ché). Theo mdt sb phuong an, réi loan 1ay nhiém la nhidm virut (vi dy, nhiém virut man
tinh), nhim vi khudn, nhiém nédm, hodc nhiém vét ky sinh. Theo cac phuong 4n nhét dinh, nhiém

virut 12 virut gdy suy gidm mién dich & ngudi hodc virut cy bao.

Theo céc phuong 4n khéc nita, sang ché dy tinh cic phwong phép diéu tri vi/hodc phong
ngura cac bénh, cac rdi loan va céc tinh trang lién quan dén mién dich; cac bénh c6 yéu td viém;
cling nhu cac rdi loan lién quan dén cac loai néu trén; bang it nhit 1a mot chit trc ché CD73 theo
sang ché. Cac vi du vé cac bénh lién quan dén mién dich, cac rdi loan va céc tinh trang duoc boc

16 theo séng ché.

Céc bénh, céc rdi loan va céc tinh trang khdc ma c6 thé duge diéu tri hodc phong ngira,
hoan toan hodc mot phan, bdi hoat tinh diéu bién CD73 1a céc chi dinh g vién doi véi cac hop

chét rc ché CD73 theo sang ché.

Sang ché con du tinh sir dung céc chét trc ché CD73 duge bdc 16 trong ban md ta nay két
hop vdi mot hodc nhidu tac nhin bd sung. Mt hozc nhiéu tac nhan bd sung c6 thé cé hoat tinh

didu bién CD73 va/hodic chung c6 thé thuc hién chirc nang théng qua cic co ché hoat dong khac
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biét. Theo mot sb phuong an, cac tdc nhan nay bao gém buc xa (vi dy, xa tri khoanh vung hoéc xa
trj toan than) va/hodc céc cich thirc diéu trj khac phi duoc 1y. Khi phép didu tri két hop duoc ap
dung, (cac) chit rc ché CD73 va mot (c4c) tc nhan bd sung c6 thé & dang mot duoc pham hoac
nhiéu duoc phdm, va céc cach thirc diéu tri c6 thé dwoc ap dung cung mot luc, lién tuc, hodc theo
vai phic dd khéc. Vi du, sang ché dy tinh phéc d6 diéu tri cu thé, trong d6 pha bic xa dugc tiép
tuc boi pha hoa trj liéu. Phép diéu tri két hop c6 thé ¢6 tac nhan hoa tri lidu pha tac dung cong hop
hodc tac dung hiép ddng. Cac loi ich khac ctia phép diéu tri két hop dugc bdc 16 trong ban mo ta

By

nay.

Theo mét s§ phuong 4n, sang ché con bao gdm viée str dung cac chit trc ché CD73 duoc
bdc 16 trong ban md ta nay két hop véi ghép tiy, cdy té bao gbc mau ngoai vi, hoic cac loai didu

trj cdy ghép khac.

Theo cc phuong an cu thé, sang ché du tinh viée sir dung céc chit (rc ché chirc ning cua
CD73 dugc boc 10 trong ban mo ta nay két hop véi cac chét trc ché diém kiém soat mién dich. ba
thdy rang su phong téa diém kiém soat mién dich, ma dan dén khuéch dai dép Gmg dic hiéu khang
nguyén cua té bao T, 1a hudng hira hen trong viéc diéu tri ung thu & ngudi. Céc vi du vé diém kiém
soat mi&n dich (cac phdi tir va cac thy thé), mot vai trong s6 d6 duoc diéu tiét ting mot cach chon
loc & céc loai té bao u khéc nhau, ma ching 14 émg vién cho sy phong bé bao gbm PD1 (protein
cua qua trinh té bao chét theo 1ap trinh 1); PDL1 (phdi tir PD1); BTLA (ving suy giam té bao
lympho B va T); CTLA4 (khang nguyén két hop t& bao lympho T ddc dbi véi té bao 4); TIM3
(protein mang t& bao T 3); LAG3 (gen hoat héa té bao lympho 3); A2aR (thu thé adenosin A2a
A2aR); va cac thu thé c6 tinh trc ché diét. Cé4c chét trc ché diém kiém soat mién dich, va phép diéu

tri két hop vdi ching, duoc ban luan chi tiét trong ban mé ta nay.

Theo cé4c phurong 4n khéc, sang ché dé xuét cac phuong phap didu trj ung thu & dbi tuong,
bao gdm viéc cho dbi twong dung luong hitu higu dé diéu tri bénh cta it nhat 12 mot chat Gc ché
CD73 va it nhat 1a mdt tc nhéan héa tri liéu, cc tac nhan nay bao gém, nhung khong chi gidi han
0, cac tac nhén alkyl héa (vi dy, mu tat nito nhu clorambuxil, xyclophosphamit, isofamit,
mechlorethamin, melphalan, va mu tat uraxil; aziridin nhu thiotepa; cdc metansulphonat este nhu
busulfan; cac chét tuong tu nucleosit (vi du, gemxitabin); cac nitroso ure nhu carmustin, lomustin,
va streptozoxin; cac chét trc ché topoisomeraza 1 (vi du, irinotecan); cac phirc platin nhu cisplatin

va carboplatin; cac tac nhén alkyl héa khir sinh hoc nhu mitomyxin, procarbazin, dacarbazin va
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altretamin); cac tac nhan bé giy soi ADN (vi du, bleomyxin); c4c chit rc ché topoisomeraza II (vi
du, amsacrin, dactinomyxin, daunorubixin, idarubixin, mitoxantron, doxorubixin, etoposit, va
teniposit); c4c tac nhan lién két rinh nho ADN (vi dy, plicamydin); c4c chét chéng chuyén hoa (vi
du, cac chat ddi khang folat nhw metotrexat va trimetxat; pyrimidin cac chét d6i khang nhu floraxil,
flodeoxyuridin, CB3717, azaxitidin, xytarabin, va floxuridin; céc chat dbi khang purin nhu
mercaptopurin, 6-thioguanin, fludarabin, pentostatin; asparginaza; va cac chat trc ché ribonucleotit
reductaza nhu hydroxyuré); cac tdc nhén tuong tac tubulin (vi duy, vincristin, estramustin,
vinblastin, docetaxol, cac chat ddn xuét epothilon, va paclitaxel); cac tic nhan hormon (vi du,
estrogen; cac estrogen d tiép hop; ethinyl estradiol; dietylstilbesterol; chlortrianisen; idenestrol;
progestin nhu hydroxyprogesteron caproat, medroxyprogesteron, va megestrol; va androgen nhu
testosteron, testosteron propionat, fluoxymesteron, va metyltestosteron); cac corticosteroit tuyén
thuong than (vi dy, prednison, dexamethason, metylprednisolon, va prednisolon); cac tdc nhén giai
phong hormon tao thé vang hoic cac chit ddi khang hormon gidi phéng gonadotropin (vi du,
leuprolit axetat va goserelin axetat); va cac khang nguyén khéng hormon (vi du, tamoxifen, céc
tdc nhan khang androgen nhu flutamit; va céc tdc nhan khang thugng thén nhu mitotan va
aminoglutethimit). Sang ché con du tinh viéc sir dung céc chit trc ché CD73 két hop véi céc tac
nhan khéc da biét trong linh vuc k§ thuét ndy (vi du, arsen trioxit) va c4c tic nhén hoa trj liéu khac

ma c6 thé duogc phat trién trong twong lai.

Theo mdt sb phuong 4n lién quan dén cac phuong phép diéu trj ung thu, viéc dung lugng
hitu hiéu dé didu trj bénh cia chét ic chd CD73 két hop véi it nhét 1a mt tdc nhan héa tri liéu din
dén ty 1é qua khoi ung thu cao hon ty 1& qua khéi ung thu quan séat duge bang cach dung timg tac
nhan riéng ré. Theo mdt phwong 4n khéc nita lién quan dén cc phuong phép didu tri ung thu, viée
ding lugng hitu hiéu dé didu trj bénh cta chét trc ché CD73 két hop véi it nhét 1a mot tac nhén
héa tri liéu din dén giam kich thudc cta khéi u hodc lam cham lai qué trinh sinh trudng cta khdi
u hon 1a giam kich thuéc ciia khéi u hodc mirc d sinh truéng ctia khdi u quan sat duge bang cach

dung tirng tac nhén riéng ré.

Theo phuong 4n khac nita, séng ché du tinh cic phuong phép diéu tri hodc phong ngira ung
thu & dbi tugng, bao gdm viée cho dbi twong dung lugng hitu hiéu dé diéu tri bénh cua it nhat 1a
mdt chét tc ché CD73 va it nhét 12 mot chét trc ché tai nap tin hiéu (STT). Theo mét phuong 4n cu

thé, it nhat 1a mot STI dugc chon tir nhém bao g?)m c4c chét e ché ber/abl kinaza, cac chét (e ché
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thy thé cua yéu td sinh trudng bidu bi (EGF), cac chit rc ché cia thy thé her-2/neu, va cac chét e

ché farnesyl transferaza (FTT). Cac tac nhan STI tng vién khac dugc boc 16 trong ban md ta nay.

Sang ché con dy dinh ca cdc phuong phép lam gia ting muc d6 loai bo céc té bao cua khbi
u & dbi twong bao gdm viée ding chit e ché CD73 cing véi it nhét 1a mdt tac nhan hoa tri lidu
va/hoic xa tri, trong d6 mirc do loai bo céc té bao ciia khdi u dat duoc 12 cao hon mirc d6 dat duoc

bang cach ding chi riéng chét rc ché CD73, tc nhan hda tri liéu hoic xa tri.

Theo phwong 4n khéc nita, sang ché d& xut cac phuong phap didu trj ung thu & dbi tuong,
bao gdm viée cho dbi tugng dung luong hitu hidu dé didu tri bénh cua it nhat 1a mot chit trc ché

CD73 va it nhat 1a mdt chét diéu bién mi&n dich ngoai chét rc ché CD73.

Sang ché dy tinh c4c phuwong 4n 12 cac phuong phép diéu tri hodc phong ngira rdi loan lay
nhiém (vi dy, nhidm virut) & di twong (vi du, ngudi) bao gdm viéc cho ddi tugng ding lugng hitu
hiéu dé diéu tri bénh cua it nhat 12 mot chat e ché CD73 va luong hitu hidu dé diéu tri bénh cua

(c4c) tac nhan chdng nhiém khuan, nhu mét hodc nhiéu tac nhan diét vi khuan.

Theo céc phuong 4n bd sung, viéc diéu tri rdi loan lay nhiém dugc thyc hién thong qua
viée dung ddng thoi vacxin két hop véi viée dung lugng hitu hiéu dé didu tri bénh cta chét trc ché
CD73 theo sang ché. Theo mot sb phuong 4n, vacxin 13 vacxin khang virut, bao gdm, vi dy, vacxin
khang HIV. Theo cac phuong &n khac, vacxin c6 tac dung d6i v6i bénh lao hodc bénh sbt rét. Theo
cac phuong an khéc nira, vacxin la vacxin d6i v6i khéi u (vi du, vacxin 6 tac dung dbi véi u hic
t6); vacxin dbi v6i khdi u c6 thé chira céc té bao da dugc cai bién v& mat di truyén ctia khdi u hodc
dong té bao da duoc cai bién vé& mit di truyén, ké ca cac té bao cua khéi u da dugc cai bién vé mat
di truyén hoidc dong té bao da duogc cai bién v& mat di truyén ma da dugc chuyén nhidm dé biéu
hién yéu t6 kich thich thé thuc khuan bach cdu hat (GM-CSF). Theo cc phuong 4n cyu thé, vacxin

bao gdm mét hodc nhiéu peptit va/hoic té bdo tua sinh mién dich.

Theo c4c phuong 4n nhit dinh lién quan dén viéc diéu tri 1ay nhiém bang cach ding chat
{c ché CD73 va it nhét 1a mot tac nhan bd sung dé diéu trj bénh, triéu chimg cta hién tuong nhiém
quan sat dugc sau khi dung ca chét trc ché CD73 va tac nhan bd sung dé diéu tri bénh duogc cai
thién so v6i chinh tridu chimg dé cua hién tugng nhiém quan sat duge sau khi chi dung riéng

chung. Theo mot sé phuong én, tridu chimg ctia hién tuong nhidm quan sét dugc cé thé la giam sb
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luong virut, tang s lwong té bao T CD4+, giam 1ay nhidm co hdi, kéo dai thoi gian song sét, tiét

trir 14y nhiém man tinh, hodc két hop ching.

Mo ta van tat cac hinh vé

Hinh 1 1a céch thé hién don gian héa qua trinh phat tin higu purinergic ngoai bao.

M3 ta chi tiét sang ché

Trude khi sang ché duoc md ta thém, cin phai hidu rang sang ché khong chi gisi han &
phuong 4n cu thé boc 16 trong ban mo ta nay, va cling cin phai hiéu rang céc thuat ngit duogc dung
trong ban md ta ndy chi nhim muc dich mé ta cdc phuong an cu thé, va khong nham gi6i han pham

vi clia sang cheé.

Khi mét khoang tri s& duoc néu, thi can phai hiéu réng mdi trj sb & gitta, dén mot phan
mudi cua don vi cua gidi han dudi trir truong hop quy dinh 16 rang khéc, gitta gidi han trén va gidi
han duéi cua khoang dé va tri s6 bat ky khac dugce néu hoic tri s gifta khoang d6, dugc bao ham
trong sang ché. Gigi han trén va giéi han dudi ctia cc khoang hep hon nay c6 thé duogc dua mot
cach doc 1ap vao céc khoang hep hon, va ciing dugc bao gdm trong pham vi cia séng ché, trir gidi
han d& dugc loai trir mot cach cu thé khoi khoang da néu nay. Khi khoang d néu bao gdm mot
hodc ca hai gidi han, cac khoang khong bao gdm mot hodc ca hai gidi han dugc bao trim nay cling
dugc bao gdm trong sang ché. Trir khi ¢6 quy dinh khéc, tat ca cac thut ngit k§ thuat va thuat ngir
khoa hoc dugc dung trong ban md ta nay cé cung nghia thong thuong nhu dugc hidu boi ngudi co
hiéu biét trung binh trong linh vuc k¥ thuat clia sang ché.

Cén luu y ring nhu duge ding trong ban m6 t4 ndy va trong céc diém yéu cu bao ho kem

s}

theo, cac dang sb it “mét", “bét ky", va “nay” bao gdm cé céc dang s6 nhidu trir trudng hop quy
dinh r& rang khéc. Ciing luu ¥ rang, céc diém yéu clu bao ho c6 thé dugc soan thao dé loai trir yéu
t6 thy chon bét ky. Nhu vy, tuyén bb nay nham c6 tac dung lam co s vién din cho viéc sir dung
céc thuét ngft loai trir nhu “chi", “riéng” va cac thuat ngft twong tu lién quan dén viéc néu céc yéu

t0 ctia cac diém yéu cau bao hd, hodc sur dung thuét ngit han che “phu dinh”.
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Cac tai liéu cong bo ban luan dén trong ban md ta ndy dugce néu chi nham bdc 16 ndi dung
boc 16 ctia chiing truede ngay ndp don cia don yéu cau dang ky sang ché nay. Ngoai ra, ngay cong

A 3~ A r A 1x , \ A A A < r A A , A A r A A
bo d3 néu c6 thé 1a khac ngay cdng bo thuc té, ma cé the can dugc xdc nhan mot cach ddc 1ap.

Khai quat

S dbi twong dugc chin doan bang ung thu va sb ca tir vong do ung thu tiép tuc ting. Cac
huéng didu tri truyén théng bao gdm phuong phap héa trj va phép diéu trj bing tia X thuong la
khé khan d6i v6i cac bénh nhan tiép nhén va trd nén kém hiéu qua hon vi céc loai ung thu (vi du,
cac khéi u) tién hoa dé vuot qua céc cach didu tri ndy. Bing chimg thir nghiém gin day cho thay
ring céc chét trc ché CD73 c6 thé 1a cach thirc didu trj quan trong méi dé didu tri ung thu (vi dy,

ung thu vi).

Céc dit liéu hira hen x4c nhén vai trd cia céc chit e ché chirc niang cua CD73 dé e ché
hoat tinh khang viém ctia CD73 va/hodc urc ché mién dich hoat tinh ciia CD73, va do d6 céc chét
{tc ché CD73 c6 thé 13 hitu ich dé diéu tri, vi du, c4c bénh tc ché mién dich (vi du, HIV va AID).
Viée e ché CD73 cling c6 thé 1a cach diéu tri quan trong cho céc bénh nhén méc c4c bénh than

. “ r A A ’ A . - e A /. A 5
kinh hodc cac bénh tdm ly than kinh hoéc cac roi loan nhu chimg tram cam.

Trong sb nhiu ddi twong, sang ché d& xuét cac hop chét phan tit nhd 6 hoat tinh e ché
CD73, cling nhu cic dugc phdm chira ching, va cac phuong phép sit dung céc hgp chat va cac
dugc phim dé didu trj va ngan ngira cac bénh, cac rdi loan va c4c tinh trang d& dugc néu trong ban

mo ta nay.

Dinh nghia
Trir khi ¢6 quy dinh cu thé khéac, c4c thuét ngft sau duge dy dinh c6 nghia néu dudi day.

Céc thudt ngir khac dugc dinh nghia trong toan bd ban md ta nay.

Trir khi ¢6 quy dinh khac, thuat ngir "alkyl", riéng r& hodc 14 mdt phén cta phén ti thé
khéc, c6 nghia la gdc hydrocacbon mach théng hodic mach nhénh, ¢6 sé luong nguyén tir cacbon
chi dinh (tirc 12 C1-s c6 nghia 12 mot dén tam nguyén tir cacbon). Céc vi du vé& nhém alkyl bao gdm
metyl, etyl, n-propyl, isopropyl, n-butyl, t-butyl, isobutyl, sec-butyl, n-pentyl, n-hexyl, n-heptyl,

n-octyl, va cac nhdm tuong tu.
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Thuét ngit "xycloalkyl" dugc ding dé chi cic nhan hydrocacbon cé s nguyén tir trén nhén
quy dinh (vi du, C3.6 xycloalkyl) va 1a hoan toan no hodc c6 khong nhidu hon mot lién két doi giita
cac dinh cta nhan. Thuat ngit "xycloalkyl" con c6 nghia la cac nhan hydrocacbon hai vong va da

vong, vi dy, bixyclo[2.2.1]heptan, bixyclo[2.2.2]octan, v.v..

SN

Thuét ngft "xycloheteroalkyl" duoc ding dé chi nhan xycloalkyl c6 s6 luong dinh ctia nhan
(hogc thanh vién) va c6 tir mdt dén ndm nguyén tir khac loai dugc chon tir N, O, va S, ma thay thé
mdt dén nam dinh trong s cac dinh cacbon, va trong dé nito va cac nguyén tir luu huynh tuy y
duoc oxy héa, va (cac) nguyén tir nito tiy y duge tao bac bdn. Xycloheteroalkyl cé thé 1a hé nhan
mot vong, hai vong hodc da vong. Céc vi du khong gidi han vé nhom xycloheteroalkyl bao gdm
pyrolidin, imidazolidin, pyrazolidin, butyrolactam, valerolactam, imidazolidinon, hydantoin,
dioxolan, phtalimit, piperidin, 1,4-dioxan, morpholin, thiomorpholin, thiomorpholin-S-oxit,
thiomorpholin-S,S-oxit, piperazin, pyran, pyridon, 3-pyrolin, thiopyran, pyron, tetrahydrofuran,
tetrahydrothiophen, quinuclidin, va cdc nhém tuong tu. Nhém xycloheteroalkyl c6 thé dugc gin
vao phan con lai cia phan tir thong qua nhan cacbon hozc nguyén tir khac loai. Khi thuat ngit ‘tiy

N

y dugc thé’ duoc st dung dé mo ta thuét ngit "xycloheteroalkyl" hodc thuat ngit "xycloheteroalkyl-
alkyl" thi c6 nghia 12 vién din dén c4c nhém ma trong d6 xycloheteroalkyl hodc phan alkyl tiy y
duoc thé nhu dinh nghia dudi day lién quan dén phan alkyl. Vi du, nhém xycloheteroalkyl-alkyl
da tiy y duoc thé c6 thé tiy y dugc thé & mot hoic ca hai xycloheteroalkyl va phan alkyl theo nhu

dinh nghia vé& c4c phan tir thé alkyl dudi day.

Pudng lugn song "aw" duge ding trong ban mé ta ndy ma cét giao lién két don, lién két
doi hodc lién két ba & cong thirc hoa hoc bét ky dugc bac 16 trong ban md ta nay, bidu thi diém
gén lién két don, lién két doi, hodc lién két ba vao ph@?m con lai cua phéan tir. Ngoai ra, mét lién két
vuon dén phén tAm cua nhén (vi dy, nhan phenyl) nhdm d& chi diém gan tai dinh bat ky trong s6
c4c dinh s&n c6 ciia nhan. Ngudi ¢6 hiéu biét trung binh trong linh vuc k§ thuat nay can phai hidu
rang nhiéu phan tir thé duoc thé hién gén vao nhan s& chiém vi tri tai c4c dinh ctia nhan ma tao ra
cac hop chat 4n dinh va néi cach khéc 13 twrong thich v& mat khong gian. Dbi v6i thanh phan hoa
tri hai, cdng thire biéu dién duoc du dinh bao gdm ca hai dinh hudng (xudi hodc nguoc). Vi du,
nhém “~C(O)NH-" duoc dy dinh bao gdm lién két & ca hai dinh hudéng: -C(O)NH- hosc —
NHC(O)-, va tuong ty, “-O-CH2CHa-“ dugc du dinh bao gdm ca -O-CH,CH,- va -CH>CH,-O-.

-14-



38177

"n.n

Céc thuat nglt "alkoxy", "alkylamino" va "alkylthio" (hodc thioalkoxy) dugc dung véi
nghfa thong thudng ciia chung, va chi cac nhém alkyl d& duoc gén vao phan con lai ctia phan tir
14n luot qua nguyén tr oxy, nhém amin, hodc nguyén tir luu huynh. Ngoai ra, d6i véi cac nhém
dialkylamino, phén alkyl ¢6 thé gidng nhau hodc khac nhau va cling c6 thé dugc két hop dé tao ra
nhén c6 3 dén 7 canh v6i nguyén tir nito ma mdi phan duoc gén vao. Do d6, nhém duge biéu dién
1a dialkylamino hodc -NR?R® dugc du dinh bao gdm piperidinyl, pyrolidinyl, morpholinyl,

azetidinyl va cac nhom tuong tu.

Céc thuét ngit "arylalkyl" va "heteroarylalkyl" dugc dung véi nghia thong thuong cua
chiing, va chi cac nhém ma trong dé nhém aryl hodc nhém heteroaryl dugc gén vao phan con lai
cua phan tir théng qua nhém lién két Ci-Cs alkylen. Phuong 4n lam vi du vé "arylalkyl" 1a
phenylmetyl (hodc benzyl). Twong tu, phuong an lam vi du vé& "heteroarylalkyl" 1a 3-pyridyl-
propyl, ching han. Khi thuat ngit “tiy y dugc thé® dugc sir dung dé md ta thuat ngit "arylalkyl"
hodc thuat ngit "heteroarylalkyl", thi né nhdm dé& chi cdc nhém ma trong d6 phan aryl hoac
heteroaryl tily y duoc thé theo nhu dinh nghia dudi day, va phan alkyl tily y dugc thé theo nhu
dinh nghfia dudi day.

Céc thuét ngft "halo" hodc "halogen" ban than chung hodc 1a mot phan ctia phan tir thé
khéc, c6 nghia, trir khi c6 quy dinh khéc, 1a nguyén tir flo, clo, brom, hodc iot. Ngoai ra, thuat ngi
nhu "haloalkyl" nhdm bao gdm monohaloalkyl va polyhaloalkyl. Vi dy, thuat ngit "Ci.4 haloalkyl"

nhdm bao gdm triflometyl, 2,2,2-trifloetyl, 4-clobutyl, 3-brompropyl, va cdc nhém twong tu.

Trir khi ¢6 quy dinh khéc, thuét ngfr "aryl" c6 nghia 1a nhdm hydrocacbon khong no nhiéu
14n, thudng 13 thom, ma c6 thé 1a mot nhan don nhét hodc nhiéu nhan (dén ba nhan) ma dugc dung
hop véi nhau hodc duge 1ién két cong hoa tri. Cac vi du khong gidi han pham vi ctia séng ché vé

céc nhém aryl bao gdm phenyl, naphtyl va biphenyl.

Thuat ngir "heteroaryl" dugc ding dé chi cdc nhém (hodc céc nhan) aryl ma chira tir mot
dén nam nguyén tir khéc loai dugc chon tir N, O, va S, trong d6 céc nguyén tir nito va luu huynh
tuy y dugc oxy hda, va (cac) nguyén tir nito tly y dugc tao bac bén. Nhom heteroaryl c6 thé dugc
gén vao phan con lai ctia phan tir thdng qua nguyén tir khéc loai. Céc vi du khong gi6i han pham
vi ctia sang ché v& nhém heteroaryl bao gdm pyridyl, pyridazinyl, pyrazinyl, pyrimindinyl,
triazinyl, quinolinyl, quinoxalinyl, quinazolinyl, xinnolinyl, phtalazinyl, benzotriazinyl, purinyl,

benzimidazolyl, benzopyrazolyl, benzotriazolyl, benzisoxazolyl, isobenzofuryl, isoindolyl,
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indolizinyl, = benzotriazinyl, thienopyridinyl, thienopyrimidinyl, pyrazolopyrimidinyl,
imidazopyridin, benzothiaxolyl, benzofuranyl, benzothienyl, indolyl, quinolyl, isoquinolyl,
isothiazolyl, pyrazolyl, indazolyl, pteridinyl, imidazolyl, triazolyl, tetrazolyl, oxazolyl, isoxazolyl,
thiadiazolyl, pyrolyl, thiazolyl, furyl, thienyl va c4c nhém tuong tu. Céc phan tir thé cho nhén
heteroaryl cé thé duoc chon tir nhém bao g@)m cac phén tir thé chép nhén dugc dugc bde 10 dudi

day.

Cac thuét ngft néu trén (vi du, "alkyl," "aryl" va "heteroaryl"), theo mot sb phuwong én, s&

tly ¥ dugc thé. Cac phén tir thé chon loc dbi véi mdi loai gbe duoc néu dudi day.

Céc phén tir thé ty y cho cac gbe alkyl (k& ca cac nhém ma duoc goi 13 alkylen, alkenyl,
alkynyl va xycloalkyl) cé thé 1a nhiéu loai nhém dugc chon tur: halogen, -OR’, -NR’R”, -SR’,
-SiR’R”R”’, -OC(O)R’, -C(O)R’, -CO;R’, -CONR’R”, -OC(O)NR’R”, -NR”C(O)R’, -NR’-
C(O)NR”R”’, -NR”C(0)2R’, -NH-C(NH2)=NH, -NR’C(NH2)=NH, -NH-C(NH2)=NR’, -S(O)R’,
-S(0):R’, -S(0)2NR’R”, -NR’S(0)2R”, -CN va -NO; véi sb nam trong khoang tir khong dén
(2m’+1), trong d6 m’ 12 tdng s6 nguyén tir cacbon & mdi gbc nay. Mdi R’, R” va R” doc lap 1a
hydro, Ci-g alkyl khong duoc thé, aryl khong duoc thé, aryl dwoc thé bing 1 dén 3 nguyén tir
halogen, Ci-g alkyl khéng dugc thé, cdc nhém Ci-g alkoxy hodc Ci- thioalkoxy, hodc cic nhém
aryl-C1.4 alkyl khong duogc thé. Khi R’ va R” duoc gan vao cling mdt nguyén tir nito, thi chiing c6
thé duoc két hop véi nguyén tir nito dé tao ra nhan c6 3, 4, 5, 6, hodc 7 canh. Vi du, -NR’R” duoc
du dinh bao gdm 1-pyrolidinyl va 4-morpholinyl.

Tuong tu, cac phin tir thé ty y cho nhém aryl va nhém heteroaryl thay déi va néi chung
duogc chon tir: -halogen, -OR’, -OC(O)R’, -NR’R”, -SR’, -R’, -CN, -NO,, -CO;R’, -CONR-
'R”, -C(O)R’, -OC(O)NR’R”, -NR”C(O)R’, -NR”C(O)2R’, -NR’-C(O)NR”R”’, -NH-C(NH>)=-
NH, -NR’C(NH;)=NH, -NH-C(NH2)=NR’, -S(O)R’, -S(0)2R’, -S(O)2NR’R”, -NR’S(O)2R”, -N3,
perflo(Ci-Ca)alkoxy, va perflo(Ci-Ca)alkyl, véi s6 ndm trong khoang tir khéng dén tdng hoa tri
m& trén hé nhan thom; va trong d6 R’, R” va R ddc lap dugc chon tir hydro, Ci.s alkyl, Cis
haloalkyl, Cs.6 xycloalkyl, Cz.s alkenyl va Ca.s alkynyl. Céc phan tir thé thich hop khac bao gdm
timg phan tir thé aryl trong s céc phan tir thé aryl néu trén da duoc gén vao nguyén tir trén nhén

bing day alkylen c6 tir 1 dén 4 nguyén tir cacbon.

Hai phdn tir thé trong s6 cAc phén tir thé trén cac nguyén ti canh nhau ctia nhan aryl hodc

heteroaryl c6 thé tily y duoc thé bang phan tir thé c6 cong thirc -T-C(0)-(CHz)q-U-, trong d6 T va
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U doc lap 1a -NH-, -O-, -CH- hoic lién két don, va q 14 sb nguyén ndm trong khoang tir 0 dén 2.
Theo cach khéc, hai trong s6 cac phdn tir thé trén cdc nguyén tir canh nhau ctia nhén aryl hodc
heteroaryl c6 thé tiy ¥ duoc thé bang phan tir thé c6 cong thirc -A-(CHz)-B-, trong dé A va B doc
1ap 13 -CH,-, -O-, -NH-, -S-, -S(0)-, -S(0)2-, -S(0)2NR’- hoic lién két don, va r 1a s6 nguyén nam
trong khoang tir 1 dén 3. M6t trong s6 c4c lién két don ctiia nhan méi dugc tao thanh bing cach d6
c6 thé tuy y dugc thé biang lién két doi. Theo cach khic, hai trong sd cac phén tir thé trén cac
nguyén tir canh nhau ctia nhén aryl hodc heteroaryl c6 thé tiy ¥ duoc thé bing phan tir thé c6 cong
thirc -(CHa)s-X-(CHa ), trong d6 s va t 1a céc sb nguyén doc lap nam trong khoang tir 0 dén 3, va
X 14 -O-, -NR’-, -S-, -S(0)-, -S(O);-, hodc -S(0)2NR’-. Phan tir thé R’ trong -NR’- va -S(O)NR’-
duge chon tir hydro hogic C1. alkyl khong duoc thé.

Thuét ngft "nguyén ti khac loai" dugc dung trong ban mo ta ndy dy dinh bao gdm oxy (0),
nito (N), Iuu huynh (S) va silic (Si).

Thuét ngit "cac mudi duge dung" dugc du dinh bao gdm céc mudi cta cac hoat chat ma
duge didu ché bing cac axit hodc cic bazo tuong déi khong doc, tiy theo céc phén tir thé cu thé
tim thiy trén céc hop chét theo sang ché. Khi cac hop chét theo sang ché chira cac nhém chuc
twong ddi axit, thi cdc mubi cong bazo c6 thé thu dugce bang cach cho dang trung tinh ctia cac hop
chét nay tiép xtc véi lugng vira du clia bazo mong mudn, nguyén chét hoic trong dung mdi tro
thich hgp. Cac vidu v& mudi thu dugc tir cac bazo vo co dugc dung bao gdm nhoém, amoni, canxi,
ddng, sat (III), sét (II), lithi, magie, mangan (III), mangan, kali, natri, k&m va c4c kim loai tuong
tu. Cac mudi thu dugc tir cac bazo hitu co duge dung bao gém cdc mubi clia cac amin bac nhét,
céc amin béc hai va cac amin bac ba, k& ca cac amin dugc thé, cac amin vong, cac amin cé trong
tu nhién va cac amin tuong tu, nhu arginin, betain, cafein, cholin, N,N’-dibenzyletylendiamin,
dietylamin, 2-dietylaminoetanol, 2-dimetylaminoetanol, etanolamin, etylendiamin, N-etylm-
orpholin, N-etylpiperidin, glucamin, glucosamin, histidin, hydrabamin, isopropylamin, lysin,
metylglucamin, morpholin, piperazin, piperidin, cdc nhwa polyamin, procain, purin, theobrom,
trietylamin, trimetylamin, tripropylamin, tromethamin va céac loai twong tu. Khi cc hop chat theo
sang ché chira cac nhém chirc tuong d6i kiém, thi cac mudi cong axit c¢6 thé thu dugc bang cach
cho dang trung tinh cta céc hop chét nay tiép xtic véi lugng vira du cua axit mong mudn, & dang

nguyén chét hoic trong dung mai tro thich hgp. Céc vi du vé mudi cong axit duge dung bao gdbm
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cac loai thu dugc tir cac axit vd co nhu céc axit clohydric, bromhydric, nitric, carbonic, mono-
hydrocarbonic, phosphoric, monohydrophosphoric, dihydrophosphoric, sulfuric, monohydro-
sulfuric, iodohydric, hodc phospho va céc axit twong tu, ciing nhu cic mubi thu dugc tir cac axit
hitu co tuong dbi khdéng doc nhu axit axetic, propionic, isobutyric, malonic, benzoic, sucxinic,
suberic, fumaric, mandelic, phtalic, benzensulfonic, p-tolylsulfonic, Xitric, tartric, metansulfonic,
va c4c axit twong ty. Cling nim trong pham vi ciia sang ché 13 cic mubi cua cac axit amin nhu
arginat va axit amin tuong tw, va cc mudi clia céc axit hitu co nhu axit glucuronic hogc axit
galactunoric va axit twong tu (vi dy, xem tai liéu: Berge, S.M., et al, “Pharmaceutical Salts”,
Journal of Pharmaceutical Science, 1977, 66, 1-19). Mot s6 hop chét cu thé theo sang ché chira
ca nhém chire kiém va nhém chire axit ma cho phép céc hop chét duge chuyén héa thanh mudi

cong bazo hodc mudi cdng axit.

Dang trung tinh ctia cac hop chat c6 thé dugc tao ra bang cach cho mudi nay tiép xuc véi
bazo hodc axit va phan tach hop chat gbc theo cach thong thuong. Dang gbc ctia hop chat nay khac
cac dang mudi khéc nhau & mot s6 tinh chét vat Iy, nhu d6 hoa tan trong cac dung moi phan cuc,
nhung vé cac khia canh khac thi cac mudi nay 14 tvong duong véi dang gbc ctia hop chat nay nham

cac myc dich cia sang che.

Ngoai cac dang mudi, sang ché d& xuét cac hop chit ma & dang tidn dugc chét. Céc tién
dugc chat clia cac hop chét theo sang ché 14 cac hop chit ma dé trai qua cac thay d6i vé mat hoa
hoc trong céc didu kién sinh 1y dé tao ra cac hop chét theo sang ché. Ngoai ra, cc tién duoc chét
¢6 thé duoc chuyén héa thanh cac hop chét theo sang ché theo phuong phap héa hoc hodc phuong
phép sinh hoa trong mdi truong ex vivo. Vi du, céc tién dugc chit c6 thé duoc chuyén hoéa tur tur
thanh c4c hop chét theo sang ché khi dwoc dat trong miéng dan da véi enzym thich hgp hogc chét

phan tng hoa hoc.

Mbt s6 hop chét theo sang ché c6 thé tdn tai & dang khong solvat héa dugc cling nhur dang
da duogc solvat hoa, ké ca cac dang dd dwogc hydrat héa. Néi chung, cic dang da dugc solvat hoa
1a twong duong vai cac dang khong solvat hoa duge va dugc dy tinh dén trong pham vi ciia sang
ché. M6t sb hop chat theo séng ché c6 thé tOn tai & nhiéu dang tinh thé hoic dang vo dinh hinh.
N6i chung, tit ca cic dang vt Iy 1a twong duong cho céc ing dung dugc duy tinh theo sang ché va

dugc du tinh dén trong pham vi ciia séng ché.
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Mot sb hop chét theo sang ché chira nguyén tir cacbon khong dbi xtmg (cac tdm quay
quang) hodc céc lién két dbi; cac chét triét quang, céc chit ddng phan khong d6i quang, céc chét
ddng phén dj hinh, céc chét déng phan di cAu va tat ca moi chat ddng phan (vi du, céc chét dong
phéan d6i anh riéng r&) déu dugc du tinh dén trong pham vi clia sang ché. Khi dugc thé hién & dang
héa hoc 14p thé, dang thé hién d6 c6 nghia 1 hop chit ma trong d6 c6 mdt trong s6 cac chét ddng
phan va hiu nhu khong chira chat déng phan khac. Thuat ngit *hdu nhu khong chira’ chét dong
phén khac biéu thij ty 16 cia hai chit ddng phan it nhat 13 80/20, tot hon nita 12 90/10, hoac 95/5
hogc cao hon. Theo mdt sb phwong 4n, mdt trong sb céc chit ddng phan s& c6 mit véi lugng it

nhét 12 99%.

Cac hop chét theo sang ché c6 thé con chira cac ty phan khong tu nhién giita cac dong vi
nguyén tr & mot hodc nhidu nguyén tir ma cu thanh cac hop chat nay. Cac ty phan khong tu nhién
cua mdt ddng vi c6 thé duoc xé4c dinh trong khoang tir luong tim thiy trong tu nhién dén luong
bao gdm 100% nguyén tir ndy. Vi du, cac hop chit ¢6 thé két hop cac ddng vi phong xa, vi du triti
(*H), i6t-125 (1%51) hodc cacbon-14 (14C), hodc cic ddng vi khoéng cé tinh phéng xa, nhu doteri
(*H) hogc cacbon-13 (13C). Cac bién thé ddng vi nay c6 thé mang lai cac Gng dung bd sung cho
cac hop chét theo sang ché. Vi du, cac bién thé ddng vi clia céc hop chét theo sang ché c6 thé co
ing dung bd sung bao gdm, nhung khong chi gidi han &, 1am céc chét phan Gng chan doan va/hodc
hién hinh, hogc lam céc tic nhan ¢ doc tinh dbi véi té bao/ddc tinh phdng xa dung dé diéu tri
bénh. Ngoai ra, cac bién thé ddng vi cuia céc hop chit theo sang ché c6 thé thay d6i cac dic tinh
dugc dong hoc va duge luc hoc ma ching c6 thé gép phan vao do an toan, kha niang dung nap hoic
hiéu qua cao hon trong qua trinh didu tri. TAt ca cac bién thé dong vi clia c4c hop chét theo sang

ché, du 1a ddng vi phdng xa hay khong, déu dugc dy tinh dén trong pham vi ctia sang ché.

A

Cac thuat nglt “bénh nhan” hodc “d6i tuong” duoc str dung thay thé nhau dé chi nguoi

ho#c ddng vat khong phai 1a nguoi (vi du, dong vat co vu).

3 ¢

Céc thuat ngir “dung”, cho dung” va céc thuét ngit tuong tu, nhu khi dugc ap dung, vi dy,
cho dbi twong, t& bao, mo, co quan, hoic dich sinh hoc, chi sy tiép xuc, vi du, ctia chét tc ché
CD73, duge phdm chira n6, hoic tac nhan chin doan véi dbi twong, té bao, md, co quan, hoic dich
sinh hoc. O pham vi té bao, viéc ding bao gdm sy tiép xuc (vi du, in vitro hodc ex vivo) clia chét
phan Gmg vdi té bao, cling nhur tiép xtic ctia chat phan Gmg véi dich 16ng, khi dich 16ng tiép xtic véi

té bao.
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199 <

Céc thuét ngfr “didu tri”, “viéc didu tri”, "qua trinh diéu tri” va thuat ngit twong tu chi tién
trinh cta hoat ddng (nhu dung chét trc ché CD73 hoic dugc phém chtra n6) bét dau sau khi bénh,
rbi loan hodc tinh trang bénh 1y, hodc triéu chimg cua né, dwoc chén doan, quan sét, va tuong tu
dé loai bo, 1am giam, ngin chin, giam nhe, hodc 1am thuyén giam, tam thoi hodc 1au dai, it nhat 1a
mot trong s& nguyén nhén co ban ciia bénh, réi loan, hodc tinh trang bénh ly tic dong dén ddi
twong, hodc it nhit 1a mot trong sb cac triéu ching lién quan dén bénh, rdi loan, tinh trang tac dong
dén dbi twong. Do d6, qua trinh diéu tri bao gdm viéc tic ché mot bénh (vi du, ngin chin sy phét
trién hodc phat trién tiép ctia bénh, réi loan hodc tinh trang bénh ly hodc céc tridu chimg 1am sang

két hop).

Thuét ngit “cé nhu cdu didu tri” dugc ding trong ban mb ta nay dé chi phan quyét bai bac
s§ hodc ngudi cham séc khac ring dbi twong can hodc s& c6 loi khi dugc diéu tri. Phan quyét nay

dugc dua ra trén co s nhiéu yéu t6 thudc pham vi kinh nghiém ctia bac s hodc ngudi cham sdc.

PN 1Y

Céc thudt ngit “phong ngira”, “tranh”, “ngan nglra” va thuét ngit tuong tu dugc ding dé
chi tién trinh hoat dong (nhu ding chét trc ché CD73 hoic duoc phdm chira nd) dugc bat dau theo
cach (vi dy, trudc khi bat ddu bénh, rbi loan, tinh trang hodc tridu chimg ctia nd) dé ngan ngra,
ngédn chén, c ché hodc 1am giam, tam thoi hodc 14u dai, nguy co phét trién bénh, rdi loan, tinh
trang hodc su kién tuong ty (nhu dugc x4c dinh, vi du, béng su khong c6 mat cua cac tri€u ching
lam sang) hodc tri hoéin sy khoi phét cua ching, thuong trong pham vi d6i twong c6 kha ning méc
bénh, rdi loan hodc tinh trang bénh 1y cu thé & ddi twong d6. Trong mdt sd truong hop nhét dinh,
cac thuat ngfr nay con duoc ding dé chi tién trién tir tir ctia bénh, rdi loan hogc tinh trang bénh 1y

« A 1+ X s A 5 ’ A 1 r . o 1 A A ,
hodc trc ché dién tién ctia ching dén tinh trang c6 hai hodc tinh trang khdng mong muon khac.

Thuat ngit “cé nhu ciu phong ngira” dugc diing trong ban mé ta ndy dé chi phan quyét boi
bac s§ hodc ngudi chdm séc khac ring dbi tuong can hodc s& c6 lgi khi duge chdm séc phong
ngira. Phan quyét nay duoc dua ra trén co sd nhidu yéu t thudc pham vi kinh nghiém cta bac s§

hodc ngudi cham soc.

Thuét nglt “lugng hitu hiéu d8 didu tri bénh” @& chi viéc ding tac nhan cho dbi tuong, &
dang riéng 1¢ hodc 1a mot phén ctia duge phdm va thanh mot lidu hozc 1a mdt phan ciia mot loat
lidu, v6i luong cé kha ning c6 bét ky tac dung tich cuc dé phét hién d6i voi bét ky triéu ching,
khia canh, hodc dic trung cho bénh, rbi loan hoc tinh trang bénh Iy khi duge cho dbi trong dung.

Luong hitu hidu dé didu trj bénh c6 thé dugc x4c nhan bang cach do c4c tac dung sinh ly lién quan,
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va n6 ¢6 thé duge didu chinh lién quan dén phac dd lidu dung va phan tich chin doén tinh trang
cua dbi trong, va cac hidu qua tuong tu. Vi du, phép do ndng do trong huyét thanh cta chét irc ché
CD73 (hoic, vi du, chat chuyén héa cua nd) tai thoi diém nhét dinh sau khi ding c¢6 thé 1a ddu hiéu

chi béo v& viec lugng hiru hiéu dé didu trj bénh di duoc sir dung hay chura.

2
A1

Thuét ngft “véi luong di dé gay ra thay d6i” c6 nghia 14 c¢6 khac biét phat hién dugc giita
muc do cta dau hiéu chi béo do duge trude (vi du, mic gbe) va sau khi 4p dung diéu tri cu thé.
Céc ddu hiéu chi bao bao gdm bét ky thong sb khach quan (vi du, ndng d6 trong huyét thanh) hodc

thong s6 cht quan (vi du, cam giac dé chju cua dbi tuong).

Thuét ngit “céc phan tir nhd” duoc diing dé chi cac hop chét héa hoc c6 phan tir lugng thap
hon khoang 10kDa, thdp hon khoang 2kDa, hoic thap hon khoang 1kDa. Céc phan t&r nhd bao
gdm, nhung khong chi giéi han &, cdc phén tir vd co, cdc phan tir hitu co, cac phan tit hitu co chira
thanh phén vo co, cdc phan tir chira nguyén tir ddng vi phéng xa, va céc phan tir tong hop. V& mat
diéu tri, phan tr nho c6 thé 1 d& thAm hon vao té bao, kho bi thoai bién hon, va c6 thé it thé hién

dap ing mién dich hon c4c phan ti 16n.

Thuat ngit “phdi t” duoc ding dé chi, vi du, peptit, polypeptit, phan tir lién két mang hoac
ndi v6i mang, hodc phirc ciia chiing, ma ¢6 thé hoat dong & dang chat chi van hodc chit dbi khang
cta thu thé. Phéi tir bao ham ca phéi tir tw nhién va phdi tir tdng hop, vi du, cac xytokin, céc bién
thé xytokin, cac chét trong tu, cdc mutein, va céc dugc pham lién két thu duoc tir cac khang thé,
cling nhu cac phén tir nho. Thuét ngit nay con bao ham ca tdc nhan ma khong la chét chui van ciing
khong 1a cht ddi khang, nhung c6 thé lién két v6i thu thé ma khong anh huéng & mirc d dang ké
dén céc tinh chét sinh hoc cua né, vi du, mirc do phét tin hiéu hogc bam dinh. Hon thé nita, thuat
ngft ndy bao gdm phdi tir lién két véi mang ma da dugc thay dbi, vi dy, theo phuong phap héa hoc
hodc phuong phap téi td hop, thanh dang hoa tan ciia phéi tir lién két mang nay. Phdi tir hoic thy
thé c6 thé hoan toan 13 ndi bao, tirc 1a ching c6 thé tri ngu trong dung dich bao tuwong, nhan, hogc

mot sé khoang ndi bao khéc. Phuc ctia phéi tir va thu thé duoc goi 1a “phirc phéi tir-thy thé”.

Céc thuét ngit “chét trc ché” va “chat dbi khang”, hodc “chét hoat héa” va “chit chu van”
duoc dung lan luot dé chi phén tlr trc ché hoic phén tur hoat héa, vi du, dé hoat héa phéi tu, thu
thé, ddng yéu tb, gen, té bao, mo, hodc co quan ching han. Céc chét tc ché 14 cac phan tir ma lam
giam, phong bé, ngan ngira, tri hodn hoat héa, lam bat hoat, khir nhay, hodc diéu tiét giam, vi du,

gen, protein, phdi tir, thu thé, hodc té bao. Cac chét hoat héa 1a cic phan tir ma 1am ting, hoat hoa,
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tao diu kién, nang cao muc do hoat hoa, tdng nhay, hodc didu tiét tang, vi du, gen, protein, phéi
tir, thu thé, hodc té bao. Chét e ché con c6 thé duoce x4c dinh 14 phan tir ma lam giam, phong bé,
hodc 1am bAt hoat hoat tinh co dinh. “Chéit chi van” 14 phén tir ma twong tac véi dich dé gay ra
hogc thuc ddy hién tuong ting mirc d6 hoat héa dich. “Chét d6i khang” 13 phan tir ma chéng lai
hoat ddng cta chét cht van. Chat ddi khang ngin ngira, 1am giam, tc ché, hoic trung hoa hoat tinh
ctia chit chu vén, va chit dbi khang con ¢6 thé ngan chan, tc ché, hodc lam giam hoat tinh co dinh

cta dich, vi du, thu thé dich, thdm chi ca khi khong c6 chat chii van xac dinh.

Céc thuét ngir “didu bién”, “su diéu bién” va thuét ngfr twong ty dugc dung dé chi kha nang
cua phéan tr (vi dy, chét hoat héa hodc chét ¢rc ché) lam ting hodc 1am giam chirc ning hodc hoat
tinh ctia CD73, mot cach truc tiép hodc gidn tiép. Tac nhéan diéu bién c6 thé hoat dong riéng 1¢,
hoic n6 c6 thé sir dung dong yéu t6, vi du, protein, ion kim loai, hodc phan tir nho. Céac vi du vé
chét didu bién bao gdm céc hop chét phan tir nho va céc phan tir sinh hoc hitu co khéc. Nhiéu thu
vién héa chit phan tir nhd (vi du, cac thu vién t6 hop) c6 thé mua dugc trén thi trudng va b thé
dung lam didm khoi ddu dé xac dinh chat diéu bién. Ngudi ¢6 hiéu biét trung binh trong linh vuc
k¥ thudt nay c6 kha nang phat trién mot hodc nhidu thir nghiém (vi du, thir nghiém sinh héa hodc
thtr nghiém trén co so té bao) trong d6 céc thu vién hop chit ndy c6 thé dugc sang loc dé xac dinh
mdt hodc nhidu hop chét ¢6 cac tinh chit mong mudn; nhd d6, nha héa hoc trong linh vyc y hoc
c6 thé tdi uu héa mdt hogic nhidu hop chat, vi du, bang cach tdng hop va danh gia cac chat tuong
tu va cac chit din xuét cua chung. Céc nghién ctru tdng hop va/hodc dung md hinh phén tir cling

c6 thé duoc 4p dung trong viée xac dinh chét hoat héa.

Thut ngit “hoat tinh” ctia phéan tir ¢6 thé md ta hodc chi lién két ciia phan tir v6i phéi tir
hodc véi thy thé; hoat tinh xtc tac; kha ning kich thich sy biéu hién gen hogc phat tin higu té bao,
biét hda, hodc thanh thuc; chi hoat tinh ciia khang nguyén; chi viéc didu bién hoat tinh cua cac
phan tir khac; va céc hoat tinh twong tw. Thuét ngit “hoat tinh tdng sinh” bao ham hoat tinh ma
thuc ddy, ma la cAn thiét cho, hodc dic biét lién quan dén, vi dy, qué trinh phéan chia thong thuong

ctia t& bao, cling nhu ung thu, khoi u, ching loan san, bién nap t€ bao, di can, va tao mach.

Céc thuat ngft “co thé so sanh duoc”, “hoat tinh c6 thé so sanh duoc”, “hoat tinh tuong
duong vai”, “tac dung co thé so sanh duogc”, “tac dung tuong duong”, va céc thuat ngit twong tu
dugc dung trong ban mo ta nay la céc thuat ngft tuong déi ma c6 thé dugc xem xét vé& mit dinh

tinh va/hodc vé mit dinh luong. Nghia cia cic thuat ngir thudong tuy thude vao truong hop ma
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trong d6 chung dugc sir dung. Vi du, hai tdc nhan ma ca hai ciing hoat héa mdt thu thé co thé duoc
xem la ¢6 tac dung trong duong dudi goc do dinh lugng, nhung hai tic nhan nay c6 thé duoc xem
la khong ¢6 tac dung twong duong dudi goc dd dinh tinh néu mot tac nhan chi c6 thé dat dugc 20%
hoat tinh cua tdc nhan con lai nhu xac dinh dugc theo thir nghiém duogc ché'lp nhén trong linh vuc
k¥ thuat nay (vi du, thir nghiém lidu luong - d4p ing) hoic & mau dong vat dugc chap nhén trong
linh vuc k§ thuét nay. Khi so sanh m6t két qua véi két qua khac (vi du, mot két qua so véi chudn
tham chiéu), “c6 thé so sanh duoc” thuong (du khong phai trong moi trudng hop) c6 nghia 1a mot
két qua chénh léch so v&i chuan tham chiéu it hon 35%, it hon 30%, it hon 25%, it hon 20%, it
hon 15%, it hon 10%, it hon 7%, it hon 5%, it hon 4%, it hon 3%, it hon 2%, hodc it hon 1%. Theo
cac phuong an cu thé, mot két qua 13 tuong dwong véi chuén tham chiéu néu né chénh léch it hon
15%, it hon 10%, hodc it hon 5% so v&i chuén tham chiéu. Vi du, nhung khéng chi gidi han 6,

hoat tinh hodc tac dung c6 thé 1a hiéu qua, mirc 6n dinh, dd hoa tan, hodc murc sinh mién dich.

Thuat ngit “hau nhu tinh khiét” biéu thi ring thanh phan chiém dén nhiéu hon khoang 50%
tdng ham luong cua ché phdm nay, va thudong nhidu hon khoang 60% téng ham lugng. Thong
thudng hon, thuét ngit “hdu nhu tinh khiét” dugc dung d& chi cac ché phdm ma trong d6 it nhat
75%, it nhét 85%, it nhét 1a 90% hodc nhiéu hon cua tdng ché pham 1 thanh phan dang quan tam.
Trong mdt s& trudng hop, thanh phan dang quan tdm chiém nhiu hon khoang 90%, hodc nhiéu

hon khoang 95% tdng ham lugng ctia ché pham nay.

Céc thuat ngtt “lién két dic hidu” hodc “lién két mét cach chon loc”, khi dé cap dén phéi
tir/thu thé, khang thé/khang nguyén, hodc cip lién két khac, biéu thi phan Gmg lién két ma c6 tinh
quyét dinh v& su c6 mat cha protein trong quan thé khong ddng nhét cua cac protein va cac san
phdm sinh hoc khac. Do d9, trong cac diu kién chi dinh, phdi tir d& dugc chi dinh lién két voi thu
thé cu thé va khong lién két véi lugng dang ké véi céc protein khac c6 mit trong mau d6. Khang
thé, hodc ché phim lién két thu dwoc tir vi trf lién két voi khang nguyén clia khang thé, theo phuong
phép duoc du tinh lién két v6i khang nguyén cia né, hodc bién thé hodc mutein ctia né, véi 4i luc
ma 1& 16n hon it nhét 12 hai 14n, 16n hon it nhét 13 mudi 1&n, 16n hon it nhét 14 20 1an, hosc 16n hon
it nhit 1a 100 14n &i luc v6i khang thé bét ky khac, hodc ché phdm lién két c6 ngudn gde tir do.
Theo modt phuong an cu thé, khéng thé s& c6 4i lyc ma 14 cao hon khoang 10 lit/mol, nhu da xac
dinh duogc, vi du, theo phén tich Scatchard (Munsen, et al. 1980 Analyt. Biochem. 107:220-239).
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Thuét ngft “d4p Gmg”, vi du, cua té bao, md, co quan, hoc sinh vat, bao ham thay ddi vé
sinh hoa hodc tép tinh sinh ly, vi dy, néng dd, mat d9, mirc d¢ bam dinh, hodc mtrc dd di tra trong
khoang sinh hoc, ty 18 biéu hién gen, hoic trang thai cia biét héa, trong d6 thay ddi nay tuong
quan v6i mirc d6 hoat héa, kich thich, hodc diéu tri, hodc véi céc co ché ndi bo nhur 18p trinh di
truyén. Trong mot sd trudng hop nhét dinh, cic thuat ngit “hoat héa”, “kich thich”, va céc thuét
ngit twong tu duoc ding dé chi qua trinh hoat héa t€ bao nhu duge didu tiét bai cac co ché ndi bo,
ciing nhu boi cac yéu td bén ngoai hodc cac yéu td cia mdi trudng; trong d6 céc thudt ngi “Gc

ché”, “didu bién giam” va thuat ngfr trong tu dugce ding ¢ chi tic dung nguoc lai.

Céac thuat ngit “polypeptit”, “peptit”, va “protein”, dugc ding thay thé 14n nhau trong ban
mb ta ndy, d& chi dang polyme cia céc axit amin c6 do dai bt ky, ma c6 thé bao gdm axit amin
da duoc ghi ma v& mat di truyén va axit amin khong dwoc ghi ma vé mat di truyén, axit amin da
duoc cai bién hodc duoc tao dan xuét v& mit héa hoc hoic sinh hda, va céc polypeptit c6 khung
polypeptit di duogc cai bién. Cac thuét ngit ndy bao gdm protein dung hop, ké ca, nhung khong chi
gidi han &, cac protein dung hop véi trinh ty axit amin khéc loai, cac protein dung hop véi trinh tu
dAn dAu khéac loai hodc trinh ty dAn dau trong ddng, ¢é hodc khong cé gdc methionin & dau tan

cung N; céc protein d& duoc gan thé vé mat mién dich; va céc loai twong tu.

A% N G

Céc thuét ngit “bién thé” va “thé tuong ddng” dugc ding trong ban md ta nay thay thé nhau
dé chi axit amin hodc cé4c trinh tr ADN ma la tuong tu 14n lugt véi trinh ty axit amin hodc trinh tu
axit nucleic tham chiéu. Thuat ngit ndy bao ham cac bién thé c6 trong ty nhién va céc bién thé
khong c6 trong tu nhién. Céc bién thé c6 trong tu nhién bao gdm céc thé twong dong (cac polypeptit
va céc axit nucleic ma khac nhau 14n lugt vé trinh tu axit amin hodc trinh tu nucleotit, tir mot loai
so v&i loai khac), va cc bién thé alen (c4c polypeptit va cAc axit nucleic ma khac nhau lan lugt vé
trinh ty axit amin hogc trinh tu nucleotit, tir mot c4 thé so véi ca thé khac trong ciing mét loai). Do
d6, cac bién thé va céc thé twong ddng bao gdm cac trinh tw ADN c6 trong tu nhién va céc protein
dugc ghi ma bai chung va cac dang ddng chitc nang cua ching, cling nhu cac bién thé ghép ndi
cua protein hodc gen. C4c thuat ngit nay con bao gdm cac trinh tw axit nucleic ma thay déi & mot
hoic nhiéu bazo so vdi trinh tw ADN c¢6 trong tw nhién nhung van dich ma thanh trinh tu axit amin
ma tuong (mg véi protein c6 trong ty nhién do su thoai héa clia m di truyén. Céc bién thé khong
¢d trong tu nhién va cac dang tuong ddng bao gdm cac polypeptit va céc axit nucleic ma chia thay

ddi 1an luot v& trinh tu axit amin hodc nucleotit, trong d6 thay dbi vé trinh tu duoc dua vao mot
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cach khéng tu nhién (vi dy, mutein); vi duy, thay dbi duogc tao ra trong phong thi nghiém nho su
can thiép ctia con ngudi (“ban tay con ngudi”). Do d6, cac bién thé va cac thé tuong ddng khong
cé trong ty nhién con co6 thé dugc dung dé chi cac loai ma khac biét so v&i céc trinh tu ¢6 trong tu

nhién & mot hodc nhiéu thay thé bao toan va/hoic thé danh ddu va/hoidc cac thé tiép hop.

Thuat ngit “mutein” dugc ding trong ban md ta nay ndi chung chi céc protein tai to hop
dot bién. Cac protein nay thudng mang mot hodc nhiéu axit amin thay thé va thudng thu duoc tir
gen da dugc tach dong ma dé dugc dua dén dot bién vi tri hodc nglu nhién, hodc tir gen hoan toan

tdng hop.

Céc thuat ngir “ADN”, “axit nucleic”, “phan tr axit nucleic”, “polynucleotit” va céac thuét
ngit twong tu duoc sir dung thay thé nhau trong ban mo ta nay dé chi dang polyme ciia cac nucleotit
c6 do dai bat ky, 1a deoxyribonucleotit hogc ribonucleotit, hodc cic dang twong tu ctia chung. Cac
vi du khong gi6i han pham vi cia sang ché v& polynucleotit bao gdm c4c axit nucleic mach thang
va mach vong, ARN thong tin (nRNA), ADN bb trg (cDNA), cac polynucleotit tai td hop, vat

A , x 7 A \ r .
truyén, cac mau, cac doan moi va cac loai tuwong tu.
5'-Nucleotidaza, ecto va trc ché ching

CD73 cua ngudi (con duge goi 1a 5'-nucleotidaza, ecto; NTSE; hodc SNT) la protein gém
574 gbc axit amin (sb hiéu gui luu AAH6593). CD73 c¢6 nhéan chuén thyc hién chirc ning nhu
homodime khong cong hoa trj v6i hai mién céu tric, trong d6 cac mién & ddu tan cing N va C
duoc ndi bing viing ban 1& ma cho phép enzym trai qua su dich chuyén mién rong va chuyén dbi

gifta cAu hinh mé va cdu hinh déng (Knapp, K. et al. (2012) Structure 20:2161-73).

Céc thuét ngfr “chét tc ché CD73”, “chit phong bé CD73”, “adenosin béi 5'-nucleotidaza,
chat trc ché ecto”, “chét trc ché NTSE”, “chit tc ché SNT” va tit ca cac thuat ngit khac c6 lién
quan dugc chép nhan trong linh vyc k§ thuat nay dugc ding trong ban md ta nay dé chi hop chét
c6 kha nang diu bién, mot cach truc tiép hodc gian tiép, thu thé CD73 trong thir nghiém in vitro,
mb hinh in vivo, va/hodc cac cach khac 1am d4u hiéu chi béo vé higu qua diéu tri bénh. Cac thuat
ngit nay con dugc dung dé chi cac hop chat thuong thé hién it nhat mot sé loi ich diéu trj bénh &
ddi twong 1a ngudi. Chét tc ché CD73 c6 thé 1a chét e ché CD73 canh tranh, khdng canh tranh,
hodc khoéng thuén nghich. “Chét e ché CD73 canh tranh” 14 hop chat ma Gc ché mot cach thuén
nghich hoat tinh enzym CD73 tai vi tri xtc tac; “chét e ché CD73 khong canh tranh” 12 hop chat
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ma Grc ché mdt cach thuén nghich hoat tinh enzym ctia CD73 tai vi tri khdng xtc tac; va “chit tc
ché CD73 khong thusn nghich” 1a hop cht ma loai bd mét cach khong thuén nghich hoat tinh
enzym cia CD73 bang cach tao ra lién két cong hoa tri (hodc cach dn dinh khac dé tre ché chic

nang cia enzym) bang enzym.

Céc chét e ché CD73 c6 thé didu bién qué trinh phat tin hiéu purinergic, mot loai phat tin
hidu ngoai bao gian tiép nho cac nucleotit va cac nucleosit ctia purin nhu ATP va adenosin. Qua
trinh phat tin hiéu purinergic bao gdm viéc hoat héa céc thu thé purinergic trong té bao va/hoic &
céc té bao 1an cn, dan dén sy didu chinh céc chirc ning cua té bao. Hoat tinh enzym cua CD73
dong vai tro chién lugce trong viée dinh ¢& khoang thoi gian, cudng do, va ban chét hoa hoc cua
céc tin hiéu purinergic d& dugc phan phdi dén céc té bao khac nhau (vi du, té bao mién dich). Su
stra ddi cac hoat tinh enzym nay c6 thé 1am thay dbi tién trinh hodc quy dinh két qua ctia vai hién
tuong sinh ly bénh, bao gf‘)m ung thu, bénh tu mién dich va cac bénh viém, nhidm khuén, chung
X0 vita dong mach, va tbn thuong do thiéu méu cuc bo-téi truyén, cho thay rang cac enzym ngoai

\ \ r ) s A . e 3A 1.0 A e A o K
nay la cac dich diéu tri mdi d€ kiém soat nhieu loai roi loan.

Cac nghién ctru bing cach sir dung cic md ma bidu hién qua mirc CD73 va bang cach sir
dung chudt bj mét hoat tinh gen CD73 da cung cdp bang ching cho thay ring cic chét tc ché
CD73 ¢6 tng dung tiém ning ddi v6i u hic t6, ung thu phdi, ung thu tuyén tién liét, va ung thu va
(vi du, xem tai liéu: Sadej R. (2006) Melanoma Res 16:213-22). Vi mirc do biéu hién cua CD73
cao hon lién quan dén su tao mach & khdi u méi, mirc do xam 14n, mic khang phuong phap héa
tri, va di cén, cac chét rc ché CD73 ¢6 thé duge dung dé kiém soat sy phat trién cua khéi u va di

can. Céc tng dung tiém ning khéc dugc ban luan trong ban mo ta nay.

Nhu di néu trén, méc du tin réng cac hop chét theo sang ché thé hién hoat tinh cta ching
bang cach te ché CD73, hidu biét chinh x4c v& co ché hoat dong co ban ctia cac hop chét 1a khong
cn thiét dé thuc hién sang ché. Vi du, cac hop chét ciing c6 thé thé hién hoat tinh cia chung, it
nhét 1a mdt phan, théng qua viéc diéu bién (vi du, e ché) cac thanh phan khéc cua chu trinh phat
tin hiéu purinergic (vi dy, CD39). Hé phét tin hiéu purinergic bao gdm céc tic nhan van chuyén,
cac enzym va céc thu th8 chiu trach nhiém vé quy trinh tbng hop, giai phong, hoat dong, va lam
bt hoat ngoai bao (chu yéu) ATP va san phdm phén hily ngoai bao ctia né adenosin (Sperlagh, B.
et al. (Dec 2012) Neuropsychopharmacologia Hungarica 14(4):231-38). Hinh 1 la dang thé hién

da duoc don gian hoa cuia qua trinh phat tin hiéu purinergic ngoai bao (vi dy, xem tai liéu: North
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RA (Oct 2002) Physiological Reviews 82(4):1013-67). Nhu dugc thé hién trong ban md ta nay, cé
vai co hoi tiém nang dé diéu bién qué trinh phét tin hiéu. Tuy nhién, nhu ngudi cé hiéu biét trung
binh trong linh vuc k§ thuat nay biét r3, mot vai trong sd cc co hoi nay 1a dé kiém soét hon céc

co hoi khac.
Xac dinh cac chat trc ché CD73 c6 cac dédc tinh mong mudn

Sang ché dya, mot phan, vao viéc xé4c dinh céc chét wrc ché cua CD73 theo it nhat 13 mot
tinh chét hodc dic tinh ma lién quan dén tac dung didu tri. Céac chét trc ché (mg vién cé thé duoc
xéc dinh bing cach 4p dung, vi du, thir nghiém hodc miu da dugc chp nhan trong linh vuc k¥
thuat nay, céc vi du v& chiing 14 rd rang d6i v6i ngudi cé hiéu biét trung binh trong linh vuc k§
thuét nay. Thir nghiém nay dugc dung dé x4c dinh hoat tinh rc ché CD73 ciia cac hop chit theo

sang ché dugc néu trong phan thir nghiém.

Sau khi x4c dinh, cac chat (rc ché (g vién c6 thé duge danh gia tiép bang cach ap dung
cac k¥ thuat ma cung cap dit liéu vé cc ddc tinh cta cac chat (rc ché (vi duy, cac thong so dugc
dong hoc). Viéc so sanh cac chat trc ché ing vién véi chat chudn tham chiéu (ma c6 thé 1a “tét

A A s Ay Atla 7 3 A [N 5 5 o ‘A ~ 5 s [N 3
nhat” trong so cac chat (rc ché hién c6) la dau hiéu ctia kha nang tiém nang cua cac ing vién nay.

CAc chit (rc ché CD73 ma c6 thé dung 1am hop chét tham chiéu hogc hop chat lam dau
chuén bao gém o,B-metylen-ADP (AOPCP) va céc chat dAn xuét cua né va cac chét tuong tu dugc
mo ta bdi Bhattarai ef al. ((2015) J Med Chem 58:6248-63) va cac chét din xuét purin CD73 dd
thong bao trong cong bd don PCT s6 2015/164573. Tiép theo, cc hop chét quy chiéu duge xac
dinh theo nguoi c6 hiéu biét trung binh trong linh vye k§ thuat nay cling c6 thé duoc ding dé danh

gia kha ndng cla céac chat uc che tmg vién CD73.

Cac hop chét theo sang ché

Sang ché d& xuét cac hop chét c6 cong thire (I):

R5

|1 1]
1
R\O,F')\/?\XJ\A/Het

M

hodc mubi duge dung, hydrat, hogc solvat ciia chiing, trong dd,
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mdi R! doc 1ap duge chon tir nhém bao gdm hydro, C1-Cs alkyl tily ¥ dugc thé, aryl tiy ¥y dugc
thé, va —C(R?R2)-0-C(0)-OR3, hoic hai nhém R! tiy y dwoc két hop dé tao ra nhan ¢ 5
dén 7 canh;

mdi R? doc 1ap duge chon tir nhém bao gdm H va C;-Cs alkyl tiy y duge thé;

mdi R3 doc 1ap dwoc chon tir nhém bao gdbm H, C1-Cs alkyl, va aryl tiy y duoc thé;

RS duge chon tir nhém bao gdm H va C1-Cs alkyl tiy ¥ dugc thé;

X duoc chon tir nhdm bao g@)m O, CHa, va S;

A duoc chon tir nhom bao g?)m:

™ A Z N
ajj A Y P
;ﬁ“ P AT
=

mdi ma tiy y dugc thé bing tir 1 dén 5 phan tir thé RS, va trong d6 chi s6 dudi dong n 14 sb
nguyén ndm trong khoang tir 0 dén 3;

Z dugc chon tir nhém bao gdm CHa, CHRS, NR®, va O;

mdi RS doc 1ap duge chon tir nhom bao gé)m H, CH3, OH, CN, F, Ci-Cs alkyl tuy y dugc thé, va
0C(0)-C1-Cs alkyl; va tiy y hai nhdm RO trén cac dinh canh nhau cua nhén dugc két hop
cung nhau dé tao ra nhan c6 5 dén 6 canh c6 it nhét 1a mot nguyén tir khéc loai lam dinh
cua nhén; va

Het dugc chon tir nhém bao gdm:
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R2 R& R2 Rf R2
N I \ B
N 7 N N
R ] N ] R ]
N N//,\Rc \N N//ch N N/)\Rc
wd, wd, A
al a2 a3
R? N—-Ng R R?
N—">N R~ I /:[ N R
Nl Y NT SN Re Re— ||
N ~ / —
" N~ "R M Wéfj N~ ~Re
a4 a5 a6é
R2 Ra @]
N R® N Ly
R Re— rRe< || o
N R® N R° N™ >N"“Re
""év ""Zv Rd ""év
a7 8 a9
a
Re Ra Ra
\ b
My R
NZ O Re ﬁ{N\H/N\RGI
al0 0
al2
Ra
Ra
R%w
N N Re-(’N B
ke ¢ Wé':‘ NT Re
(0]
al3 al4 a5
R R2
b
4 xR
va N\N | _
/ N R¢
\n,
alé

trong d6 dudng séng bidu thi diém gén vao phan con lai ctia hop chét ndy, va trong dé:
R# duge chon tir nhém bao gdm H, NH,, NHR?, NHC(O)R?, NR7R’, R7, OH, SR’ va OR’;
R® duoc chon tir nhém bao gdm H, halogen, NH,, NHR?, NR7R’, R7, OH, va OR’;

-20-



38177

R¢ va RY doc 1ap duge chon tir nhém bao gdm H, halogen, haloalkyl, NHz, NHR7, NR’R7, R7, OH,
OR’, SR, SO:R7, -X!-NH;, -X!-NHR’, -X!-NR’R’, -X!-OH, -X!-OR7, -X!-SR’
va -X!-SO,R7;

Re va Rf doc 1ap dugce chon tir nhém bao gﬁ")m H, halogen, va Ci-Cs alkyl tily ¥ duoc thé;

mdi X! 1a C1-Caalkylen; va

mdi R7 doc 1ap duge chon tir nhém bao gdm Ci-Cio alkyl tiy ¥ duogc thé, C>-Cio alkenyl tiy y
duoc thé, C-Cio alkynyl tuy y duoc thé, C3-C; xycloalkyl tuy y dugc thé, C3-C;
xycloalkylC1-Caalkyl ty ¥ duoc thé, xycloheteroalkyl c6 4 dén 7 canh tly y duoc thé,
xycloheteroalkylCi-Caalkyl c6 4 dén 7 canh tiy ¥ duoc thé, aryl tuy y duogc thé, arylC;-
Caalkyl tily ¥ dugc thé, arylCo-Caalkenyl tiy y duge thé, arylC-Caalkynyl tity y duge thé,
heteroaryl tily ¥ dugc thé, heteroarylC -Caalkyl tiy ¥ dugc thé, heteroarylCy-Caalkenyl tly
¥ dugc thé, heteroarylC,-Csalkynyl ity y dugce thé, va tiry ¥, hai nhém R7 da duoc gén vao
nguyén tir nito dugc két hgp cliing nhau dé tao ra nhan dj vong c6 4 dén 7 canh, tiy y ngung
tu voi nhéan aryl;

v&i diéu kién cac hop chit khong 1a cac hop chat ma trong d6 két hop X, A, va Het dan dén

R2
(lP? (|P)| Re—QNfN
HO" &OK(EJ/N N -
RSO  ORS

trong d6 R& la H hodc hai nhéom Re& dugc két hop dé tao ra axetonit; va

(i) R° va Re 1a hydro va R? 1a -OEt, -OCH;Ph, -SCH2Ph, -NHz, metylamino, etylamino, dimetyla-
mino, dietylamino, N-metyl-N-etylamino, phenylamino, benzylamino, 2-phenyletylamino,
N-benzyl-N-etylamino, dibenzylamino, 4-aminobenzylamino, 4-clobenzylamino, 4-
nitrobenzylamino, hodc 4-sulfamoylbenzylamino; hodc

(ii) R¢ 12 hydro, R? 1a -NHa, va R la bromo, clo, aminometyl, hodc thioetyl; hodc

(iii) R¢ la hydro, R? 14 benzylamino, va R® la bromo.

Dbi v6i cong thirc trén, thuat ngit ‘thy ¥ duoc thé’ duoc st dung lién quan dén cac nhom
alkyl, cac nhém xycloalkyl, cac nhdm xycloheteroalkyl, cdc nhém aryl va cidc nhém heteroaryl. 0

tirng nhém trong sd cic nhém nay, mot s6 phan tir thé thy ¥ dugc chon 14 nhu sau:

-30-



38177

Céc nhom alkyl: halogen, -OR’, -NR’R”, -SR”’, -SiR’R”R”’, -OC(O)R’, -C(O)R’, -CO2R’,
-CONR’R”, -OC(O)NR’R”, -NR”C(O)R’, -NR’-C(O)NR”R”’, -NR”C(0)2R’, -CN va -NO. R’,
R” va mdi R”* doc 1ap 1 hydro, Ci.4 alkyl khong dugc thé, hodc Ci.4 haloalkyl. Khi R’ va R” dugc
gén vao cling mot nguyén tir nito, hodc khi R” va R”’dugc gén vao ciing mot nguyén tir nito, thi
ching co thé duoc két hop véi nguyén tir nito do dé tao ra nhan c6 3, 4, 5, 6, hodc 7 canh. Vi du,

-NR’R” duoc du dinh bao gdm 1-pyrolidinyl va 4-morpholinyl.

Céc nhém xycloalkyl va cac nhém xycloheteroalkyl: cc phan tir thé chon loc néu trén cho
‘chc nhom alkyl’ cling c¢6 thé 4p dung dugc véi cac nhém xycloalkyl va cac nhém
xycloheteroalkyl. Ngoai ra, m8i nhém xycloalkyl va nhém xycloheteroalkyl c6 thé tly y dugc thé

bang oxo (=0).

Céac nhém aryl va cac nhom heteroaryl: -halogen, -OR’, -OC(O)R’, -NR’R”, -R’, -CN, -
NO,;, -CO;R’, -CONR’R”, -C(O)R’, -OC(O)NR’R”, -NR”C(O)R’, -NR”C(O)R’, -NR’-
C(O)NR™R’’, -S(0)2R’, -S(0)2NR’R”, -NR’S(0)2R”, va perflo(Ci-Ca)alkyl, trong dé6 R’, R” va
R doc 1ap duge chon tir hydro, Ci.4 alkyl, Ci1.4 haloalkyl va Cs. xycloalkyl.

Theo mdt nhém phwong 4n chon loc, séng ché dé xuét cac hop chét c6 cong thirc (I) c6

cong thire dudi day:

ats
ma tiy y dugc thé bing tir 1 dén 5 RS,

Theo mot nhom phuong an chon loc khéc, sang ché d& xut cac hop chit c6 cong thirc (1)

r oA ’ < r A
¢6 cong thirc duge chon tr nhdm bao gom:

f’\@/"a f\@/’a f\@/’i f\(iz)a f\(b»’a
HO  OH HO' “OH HO & F HO
b1 b2 b3 b4 b5
0 B N 3
NN RO W O
F "/OH F\\ "OH HO OH
b6 b7 b8 b9
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Theo mdt sb phuong an chon lgc, cong thirc bét ky trong s6 al dén al6 c6 thé doc lap két
hop vdi cong thirc bat ky trong s6 bl dén b9, dé tao ra cac phuong an chon loc c6 cong thic (I).
Vi du, véi diéu kién néu trong ban md ta nay 1a céc hop chét c¢6 cong thirc (I) ¢6 su két hop Het-
A- nhu sau: al/bl; al/b2; al/b3; al/b4; al/b5; al/b6; al/b7; al/b8; al/b9; a2/bl; a2/b2; a2/b3;
a2/b4; a2/b5; a2/b6; a2/b7; a2/b8; a2/b9; a3/bl; a3/b2; a3/b3; a3/b4; a3/b5; a3/b6; a3/b7; a3/b8;
a3/b9; a4/bl; ad/b2; a4/b3; a4/bd; a4/b5; ad/b6; ad/b7; ad/b8; ad/b9; a5/bl; a5/b2; a5/b3; a5/b4;
a5/b5; a5/b6; aS/b7; a5/b8; a5/b9; a6/bl; a6/b2; a6/b3; a6/b4; a6/b5; a6/b6; a6/b7; a6/b8; a6/b9;
a7/bl; a7/b2; a7/b3; a7/b4; a7/b5; a7/b6; a7/b7; a7/b8; a7/b9; a8/bl; a8/b2; a8/b3; a8/b4; a8/b5;
a8/b6; a8/b7; a8/b8; a8/b9; a9/b1; a9/b2; a9/b3; a9/b4; a9/b5; a9/b6; a9/b7; a9/b8; a9/b9; al0/b1;
al0/b2; al0/b3; al0/b4; al0/b5; al0/b6; al0/b7; al0/b8; al0/b9; all/bl; all/b2; all/b3; all/b4;
all/b5; all/b6; all/b7; all/b8; al1/b9; al2/bl; al2/b2; al2/b3; al2/b4; al2/bs; al2/b6; al2/b7;
al2/b8; al2/b9; al3/bl; al3/b2; al3/b3; al3/b4; al3/b5; al3/b6; al3/b7; al3/b8; al3/b9; al4/bl;
ald/b2; al4/b3; ald/b4; ald/b5; ald/b6; al4/b7; al4/b8; ald/b9; alS5/bl; al5/b2; al5/b3; alS/bd;
al5/b5; al5/b6; al5/b7; al5/b8; al5/b9; al6/bl; al6/b2; al6/b3; al6/bd; al6/bs; al6/b6; al6/b7;
al6/b8; hodc al6/b9.

Theo cac phuong an chon loc khéc nita, sdng ché d& xuét cac hop chit c6 cong thic (I),

Ra

N A

Re / f\N
ST,

(al).

trong d6 Het c6 cong thirc dudi day:

Theo mdt sé phuong an chon loc, R® khong 1a H.

Theo c4c phuong an chon loc khac nita, sang ché dé xudt cac hop chét c6 cong thic (1)

duoc thé hién boi mot trong sd cong thire dudi day phu:

-32-



2 9 N
P _P
HO I "1
OH OHY 5 NN g

RO  OR9
Ra
I (l? N
NN = )
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RIO F
Ra
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OH O o N™ SN Re
F ORS

trong d6 mdi Re doc 14p dugc chon tir nhém bao gdm H va C(0)-Ci-Cs alkyl. Theo céc phuong an
chon loc khéc nita, cdng thirc phu néu trén 1a cong thirc, trong d6 X 1a oxy. Theo cac phuong an

chon loc khéc vé cong thirc phu néu trén, X 1a oxy va Re 14 hydro. Theo cdc phuong an chon loc

38177

Ra
0 N
H 1l AN
b R ]
I
HO” OH OHX o N N//kRC
RO
Ra
N
1 Il AN
e_/ N
OH OH NT SN Re
RO F
1
P\/P\ Re_«f\
HO™ o4 OHX /k
F° R
¢ 9
e y
Ho APy R—< )\
OH OH
va
RIO 6R9

khéc nita v& cong thirc phu néu trén, X 12 oxy, R® 1a hydro, va mdi Re 1a hydro.

Trong nhém bao gom céc phuong an chon loc, sang ché dé xuat cac hop chat ¢6 cong thirc

(I), trong d6 Het dugc chon tur:
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va
R@ R2 R
N B N A
N N N AN
Re4</ f\/)\ Re_</ | P and Re_</ fj\
NTONTURe N R N“ N7 Re
~n, i /

N,

trong d6 R?, R° va Re ¢6 nghta di néu dbi v6i cong thirc (I) néu trén. Theo mdt sd phuong an chon
loc khac nita, RS 1a H, X 1a O, va mdi R! 12 H. Theo c4c phwong an chon loc khac nita, RS 1a H, X
14 O, mdi R! 12 H, Re 1a H, va R? dugc chon tir nhém bao gdm NHa, NHR va N(R7),. Theo céac
phuong &n chon loc khac nita, R3 12 H, X 1a O, mdi R' 1a H, R® 1a H, R® 1a khac H, va R?* ]a NHR”.

Theo céc phwong 4n chon loc khéc nita vé cong thire (I), 1a cac hop chét c6 cong thirc phu

dugc chon tir cac cong thirc dudi day:

7 7
Hoy R Ho R
0o o N 0o o0 N
|l |1 \N 1] |1 \N
P._P ¢ r _P_P ¢ f\
NN NN
O] N N//ch HO QN N//KRC

OH OH

(1la) (Il1a)

7 7
Ho R Hoy R
2 9 (Nf%N 2 9 </N],\/kN
NN NN
T N//kCI "o ] N NéI\CI

HO OH va HO F

(IIb) (I1Ib)

trong d6 R7 va R® ¢ nghia da néu dbi v6i cong thirc (I), va mot s6 phuong én chon loc cu thé nhu

dugc boc 19 trong ban md ta nay.

Theo mot nhém phuong 4n, sang ché con dé xuét cac hop chat ¢ cong thirc dudi day:
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5
Rlo,l'tf\/'ﬁ"\xj\A/Het
0 0
RT R (IVa)

hodc mubi duge dung, hydrat, hoic solvat clia chiing, trong dé,

mdi R! doc 14p duge chon tir nhém bao gdm hydro, Ci-Cs alkyl tly y duoc thé, aryl tuy y duoc
thé, va ~C(R2R?)-0-C(0)-OR3, hoic hai nhém R! tiy y dugc két hgp dé tao ra nhan c6
dén 7 canh;

mdi R2 doc 1ap dwoc chon tir nhém bao gdbm H va C1-Cs alkyl ity y dugc thé;

mdi R? doc 14p duogc chon tir nhém bao gdm H, C1-Cs alkyl, va aryl tily y duge thé;

RS duoc chon tir nhém bao gdm H va Ci-Cs alkyl tly ¥ dugc thé;

Xl1a O;

A dugc chon tir nhém bao gom:
0 (0] (0] 0]
\ va
£ oH F OH HO °F HO F

Het duoc chon tir nhém bao gdm:

va
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Ra Re Ra Rf Ra
N DN B AN
N 7 N N
R® 7 N R® /
AL A AL A LA
N™” N7 "R N™ N7 R N™ N7 "R°
wd, wd, s,
R@ N-Ng R? R?
/4 b
N/,N | \N Re—<NINI . ./ R
\ Py / R R ]|
" N~ "R M WE N~ "R
R? R? 0
N A RP N .R?
L, LY
LT LR LR
Rd
g K R®
N X RP 0
U )N\ ~
= N_ _N
N RC ‘?{ \n/ ‘Rd
o)
R? Ra
Ra
ij)\rNW
=z N BN N
SR ST s o)
L NN e z
J ol J:l N” "R°

trong d6 dudng séng bidu thi diém gén vao phan con lai ctia hop chat ndy, va trong dé:

R# duge chon tir nhém bao gdm H, NH,, NHR?, NHC(O)R”, NR7R’, R7, OH, SR’ va OR’;

R® dugc chon tir nhém bao gdm H, halogen, NHz, NHR?, NR7R’, R7, OH, va OR’;

R¢ va R¢ ddc 1ap dwoc chon tir nhém bao gdm H, halogen, haloalkyl, NHz, NHR?, NR'R7, R7, OH,
OR’, SR7, SO.R’, -X!-NH;, -X'-NHR’, -X!-NR’R’, -X!-OH, -X!-OR’, -X!-SR’
va -X'-SOR7;

Re¢ va Rf doc 1ap duge chon tir nhdm bao gdm H, halogen, va C1-Cs alkyl tly ¥ dugc thé;

mdi X' 1a Ci-Caalkylen; va

moi R7 doc 1ap duoc chon tir nhém bao gdm Ci-Cyo alkyl tiry y duoc thé, Co-Cio alkenyl tiy y
dugc thé, Cy-Cio alkynyl tuy § dugc thé, C3-C;7 xycloalkyl tiy y dugc thé, C3-Cs
xycloalkylCi-Caalkyl tuy y dugc thé, xycloheteroalkyl c6 4 dén 7 canh tiy y duoc thé,
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xycloheteroalkylCi-Caalkyl c¢6 4 dén 7 canh tlly y dugc thé, aryl tiy y dugc thé, arylC-

Caalkyl tily ¥ dugce thé, arylCa-Caalkenyl tity y dugc thé, arylCo-Caalkynyl tiiy y dugc thé,

heteroaryl tiry y dugc thé, heteroarylCi-Caalkyl tity y duge thé, heteroarylCi-Caalkeny! tuy

¥ dugc thé, heteroarylCo-Caalkynyl tity ¥ dugc thé, va tiy ¥, hai nhém R d4 duoc gén vao

nguyén ti nito duoc két hop cling nhau d tao ra nhéan di vong c6 4 dén 7 canh, tly y ngung

tu v&i nhén aryl.

Theo mot nhém phuong an chon loc, cac hgp chit c6 cong thirc (IVa) 14 cac hop chat ma

trong d6 A la

/LCZ)\

HO F

Theo mdt nhém phuong an chon loc khéc, cac hop chét c6 cong thire (IVa) 14 cac hop chét

ma trong d6 Het dwoc chon tir nhom bao gom:

R2 R& R2 Rf R2
N B S
N % N /
Re—~/ f\ Nl R®
N N/)\ RC N N/)\ RC )\
wd,

dy by

Theo mdt nhoém phuong an chon loc khéc, cac hop chét c¢6 cong thic:

OH OH

(0]
1] ||
HO™ P\/P\ok&_f f\/k

HO F (IVb)

hoic mudi dugc dung, hydrat, hodc solvat ctia ching.

Theo mdt nhém phuong an chon loc, cac hop chét c¢6 cong thirc (IVb) 1a céc hgp chit ma
trong d6 R® dugc chon tir nhém bao gdm NHz, NHR?, NR7R7, SR” va OR”. Theo mdt nhom phuong

an chon loc, céc hop chét c6 cong thire (Ib) 1a cac hop chét ma trong d6 R¢ duge chon tir nhém bao
gdm halogen, R7, OR7, SR7, SO2R7, -X'-NHy, -X'-NHR’, -X!-NR"R7, -X!-OH, -X!1-OR’, -X!-SR’

va -X'-SO2R".

Theo mdt nhém phuong an chon loc khéc nita, cac hop chét c6 cong thirc (IVb) 1a cac hop

chét ma trong d6 R® 1a H.
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Phuong phép téng hop

N6i chung, cac hop chat theo sang ché ¢6 thé dugc diéu ché theo cac phuong phap thong

thuong nhu dugc bdc 19 trong cac vi du dudi day.
Cai bién nang cao cac dic tinh clia chét (rc ché

Thuong 14 c6 loi, va dbi khi 13 bét budc, d& cai thién mét trong sb nhiéu tinh chét Iy hoc
cua cac cach thic didu tri dugc boc 16 trong ban mb ta nay va/hodc cach ap dung ching. Su cai
thién cta cac tinh chét Iy hoc bao gdm, vi du, cac phuong phép lam ting d6 hoa tan trong nudc,
d6 sinh kha dung, thoi gian ban tén trong huyét thanh, va/hosc thoi gian ban tdn trong didu tri;

va/hodc didu bién hoat tinh sinh hoc.

Céc cai bién da biét trong linh vuc k¥ thut niy bao gdm gén gbc glycol bang cach hoa
hoc, dung hop Fc va dung hop albumin. Mic dii thudng lién quan dén cAc tac nhan phan tir 16n (vi
du, céc polypeptit), gin ddy cac cai bién nay duoc danh gia véi cac phén tir nho cu thé. Vi dy, tai
liéu ctia Chiang, M. va cac déng tac gia (J. Am. Chem. Soc., 2014, 136(9):3370-73) bdc 1o chét
cht van phan tir nho cua thy thé adenosin 2a d tiép hop véi mién Fe cua globulin mién dich. Thé
tiép hop phan tir nho-Fe vAn giit cac trong tic hidu nghiém gitta thu thé Fc va thu thé adenosin 2a
va thé hién céc tinh chat uu viét hon so véi phén tir nhé khong tiép hop. Su gin cong hoa tri cc
phéan tir PEG vao céc tac nhan dung dé diéu tri phan tir nho ciing d& dugc boc 16 (Li, W. et al.,

Progress in Polymer Science, 2013 38:421-44).
Ung dung diéu trj va tmg dung phong bénh

Sang ché du tinh st dung céc chét Gc ché CD73 dugc bdc 16 trong ban md ta nay dé didu
tri hodc phong ngira bénh mot khoang rong bao gdm cac bénh, cac ri loan va/hoic céc tinh trang,
va/hodc céc triéu chirmg cua chiing. Trong khi cac ung dung cu thé dugc bdc 16 mot cach chi tiét
dudi ddy, can phai hidu ring sang ché khong bi gidi han trong pham vi nay. Hon thé nita, mic du
céc loai bénh, r6i loan va tinh trang chung cu thé dugc néu dudi day, mot s6 bénh, rdi loan va tinh
trang c6 thé 1a thanh vién ctia nhiéu hon mot loai, va cac bénh, rdi loan va tinh trang khac c6 thé

khong la thanh vién cua loai bét ky nao da dugc boc 19.

Cdc réi loan lién quan dén ung thie. Theo sang ché, chét rc ché CD73 c6 thé dugc ding
dé didu trj hodc phong ngira tinh trang bénh 1y hodc rdi loan ting sinh, ké ca ung thu, vi du, ung

thu cta tir cung, ¢d tir cung, v, tuyén tién liét, tinh hoan, dai da day-rudt (vi dy, thuc quan, hong
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miéng, da day, rudt non hodc rudt gia, rudt két, hodc truc trang), thén, té bao than, bang quang,
xuong, tiiy xuong, da, ddu hosc ¢d, gan, tii mat, tim, phdi, tuy, tuyén nudc bot, tuyén thuong thén,
tuyén giap, ndo (vi dy, u thin kinh dém), hach, hé than kinh trung wong (CNS) va hé than kinh
ngoai bién (PNS), va cac ung thu cia hé tao huyét va hé mién dich (vi du, 14 lach hosc tuyén wc).
Sang ché con d& xuét cac phuong phép didu tri hodc phong ngira cac bénh, céc réi loan hoic cac
tinh trang bénh 1y khéc lién quan dén ung thu, bao gdm, vi dy, cac khdi u sinh mién dich, cac khi
u khéng c6 tinh sinh mién dich, céc khdi u tiém 4n, ung thu do virut gy ra (vi du, ung thu té bao
bidu md, ung thu t& bao ndi md, ung thu bidu mo & té bao biéu m6 c6 vay va virut gdy u nhu sinh
duc), ung thu tuyén, u bach huyét, ung thu biéu mo, u hic td, cac bénh bach ciu, u tuy, sacom, u
bidu m6 quai, ung thu cé nguyén nhan héa hoc, di cin, va tao mach. Sang ché du tinh lam giam
muc d6 dung nap déi véi té bao ciia khéi u hodc khang nguyén cua té bao ung thu, vi du, bing
cach didu bién hoat tinh cta T t& bao T diéu bién va/hodc té bao CD8+ T (vi du, xem tai liéu:
Ramirez-Montagut, et al. (2003) Oncogene 22:3180-87; va Sawaya, et al. (2003) New Engl. J.
Med. 349:1501-09). Theo cac phuong an cu thé, khdi u hodc ung thu 1a ung thu rudt, ung thu
budng trimg, ung thu v, u héc t6, ung thu phdi, u nguyén bao dém, hoic bénh bach cau. Viéc str
dung (c4c) thuat ngfr cic bénh, c4c rdi loan va céc tinh trang lién quan dén ung thu c6 nghia rong
bao trum céc tinh trang ma lién quan, tryc tiép hodc gian tiép, véi ung thu, va bao gém, vi du, su

tao mach va céc tinh trang tién ung thu nhu ching loan san.

Theo c4c phuong 4n nhit dinh, ung thu c6 thé c6 tinh di cin hodc c6 nguy co tré thanh di
can, hodc c6 thé xay ra & mo lan toa, ké ca ung thu & méau hodc tiy xwong (vi du, bénh bach cau).
Theo mdt s6 phuong an khac, cac hop chit theo sang ché c6 thé duogc sir dung dé vuot qua su dung

nap té bao T.

Theo mdt s6 phuong 4n, sang ché d& xuit cac phuong phép diéu tri tinh trang ting sinh,
ung thu, khdi u, hodc tinh trang tién ung thu bang chét trc ché CD73 va it nhat 1a mot tic nhan diéu

. - r A A r A 7 r A - A e 3A 9 A 42 \
tri hodc tac nhan chan doan b sung, cac vi du vé chung dugc néu dudi day trong ban mo ta nay.

Cdc réi loan lién quan dén mién dich va céc réi loan c6 thanh phdn viém. Céc thuét ngit
“bénh mién dich”, “tinh trang mién dich”, “rbi loan mién dich”, “bénh viém”, “tinh trang viém”,
“rbi loan viém” va cac thuat ngit twong tu duoc ding trong ban mé ta nay néi chung nham dé chi
tinh trang bét ky lién quan dén mién dich (vi du, bénh tu mién) hodc rdi loan c6 thanh phén viém

ma c6 thé didu tri duoc bing cac chét trc ché CD73 dugce boc 1§ trong ban mb ta nay sao cho dat
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duoc loi ich diéu tri. C4c tinh trang nay thudng lién quan chit ché véi cac bénh, cac r6i loan va
céc tinh trang khéc. Vi dy, “tinh trang mién dich” c6 thé chi cac tinh trang ting sinh, nhu ung thu,
cac khdi u, va tao mach; ké ca viém nhiém (cp tinh va man tinh), cac khdi u, va cac ung thu ma
khé bi loai trir bdi hé mién dich.

Céc chét Grc ché CD73 theo sang ché co thé duoc dung dé tang hoic gia ting dap tmg mién
dich; d& cai thién gdy mién dich, bao gdm lam ting hiéu quéa cla vacxin; va dé ting viém. Suy
giam mién dich lién quan dén bénh suy giam mién dich, diéu tri y hoc tc ché mién dich, lay nhiém
cép tinh va/hodc man tinh, va 1o héa cé thé diéu tri duoc béng céch str dung céc hop chat duoc
boc 16 trong ban md ta nay. Cac chét Gc ché CD73 cling c6 thé dugc ding dé kich thich hé mién
dich clia cac bénh nhan mic Gc ché mién dich do sir dung thudc, ké ca cac bénh nhan da trai qua

ghép tiiy xuong, hoa tri, hodc xa trj bang tia X,

Theo cc phuong 4n cu thé v& ban mé ta ndy, cac chit tc ché CD73 duge dung dé ting
hodc gia tang dép Gmg mi&n dich ddi v6i khéang nguyén bang céch cung cép hoat tinh ta duoc. Theo
mot phuong an cu thé, it nhat 1a mot khang nguyén hogc vacxin dugc dung cho ddi tuong két hop
v6i it nhat 1a mot chat e ché CD73 theo sang ché dé kéo dai dap tng mién dich ddi véi khang
nguyén hodc vacxin. Cac dugc phdm diéu trj cing duoc cung cAp ma bao gdm it nhét 1a mot téc
nhén c6 tinh khang nguyén hodc thanh phan vacxin bao gdm, nhung khong chi giéi han &, virut,
vi khudn, va ndm méc, hodc cac phan cua chiing, cic protein, cac peptit, cac khang nguyén dic
hiéu v&i khdi u, va cac vacxin axit nucleic, két hgp véi it nhat 13 mot chét tc ché CD73 theo sang

ché.

Cdc réi loan lién quan dén vi khudn. Bang cach Grc ché hoat tinh rc ché mién dich va khang
viém ctia CD73, sang ché dy tinh sir dung céc chét trc ché CD73 duoc bdc 16 trong ban mo ta nay
trong viéc diéu tri vd/hodc ngin ngira bénh, rdi loan hodc tinh trang bénh ly do nhiém virut, vi
khudn, ndm, vat ky sinh hodc dang 14y nhiém khac ma dbi véi chiing viéc diéu trj bang chét trc ché
CD73 ¢c6 thé 1a c6 lgi. Cac vi du vé céc bénh va cac rdi loan ndy bao gdm nhiém HIV va bénh
AIDS, nhiém tu ciu khudn va khudn cdu chudi (vi du, lan luot laf Staphylococcus aureus va
Streptococcus sanguinis), leishmania, toxoplasma, dong vat nguyén sinh cé chdn mao, dong vét
nguyén sinh hinh trai 1& ky sinh trong ruft non & nguoi, candida albicans, bacillus anthracis, va

pseudomonas aeruginosa. Cac hop chét theo sang ché co thé duoc dung dé diéu tri hién tuong
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nhiém trung, 1am gidm hodc Uc ché sinh trudng ctia vi khuan, va lam giam hoéc e ché xytokin

viém.

Cdc réi loan lién quan dén hé than kinh trung wong (CNS) va cdc réi loan than kinh. Viéc
tc ché CD73 ciing c¢6 thé 1a chién luge didu tri quan trong d6i véi cac bénh nhan méic cac bénh,
cac rbi loan va céc tinh trang than kinh, tm-than kinh, thoai hoéa than kinh hosc bénh, réi loan
hodc tinh trang khac ¢6 lién quan dén hé than kinh trung uong, ké ca céc réi loan lién quan dén
suy giam chirc ning nhén thirc va chirc nang van dong. Cac vi du bao gdm bénh Parkinson, hoi
ching ngoai thap (extra pyramidal syndrome - EPS), loan truong luc co, ching ngdi nam khéng
yén, chimg loan vin dong cham, hdi chimg chan khong nghi (RLS), chimg dong kinh, ri loan van
dong chi chu ky trong gidc ngti (PLMS), rdi loan ting dong giam cha y, chimg trAm cam, lo 4u,
mét tri, bénh Alzheimer, bénh Huntington, bénh xo cing rai rac, thiéu méau cuc bd ndo, dot quy

xuét huyét, chung xuét huyét dudi mang nhén, va tn thuong do chan thuong & ndo.

Cdc réi loan khde. Cc phuong 4n theo sang ché du dinh diing céc chét e ché CD73 dugc
boc 16 trong ban md ta nay cho dbi tugng dé didu tri hodc phong ngira bénh trudong hop khac bét
ky rdi loan ma c6 thé c6 loi tir sy trc ché CD73 it nhat & mirc d nhét dinh. Céc bénh, céc rdi loan
va céc tinh trang nay bao gém, vi du, cac rbi loan tim mach (vi du, thiéu mau cuc bd ¢ tim), da
day-rudt (vi du, bénh Crohn), chuyén héa (vi du, bénh dai thao duong), gan (vi du, chirng xo héa
gan, NASH, va NAFLD), phéi (vi du, COPD va bénh hen), nhan khoa (vi dy, bénh vdng mac do
bénh dai thao duong gdy ra), va than (vi dy, suy than).

Theo mot sb phuong 4n, cac chat trc ché CD73 theo sang ché c6 thé duoc ding dé tc ché
qua trinh san sinh adenossin do statin gy ra, hodc gidm hodc 1am gidm muc téng glucoza huyét
gdy ra boi statin & dbi twgng dung statin (vi dy, lovastatin va pravastatin)

Dugc phim

Cac chat trc ché CD73 theo sang ché ¢6 thé & dang ché phdm thich hop dé dung cho dbi
tuong. Noi chung, cac duge phém nay 13 “céc dugc pham” chira (c4c) chét e ché CD73 va mot
hodc nhiéu chat pha lodng, chat mang hoic t4 duoc dugc dung hoic chdp nhan duoc vé& mit sinh
ly. Theo céc phuong én nhat dinh, c4c chit Gc ché CD73 ¢6 mit véi lugng chép nhan duoc vé& mat

diéu tri. Cac duge phim c6 thé duoc dung trong cac phuong phap theo sang ché; do do, vi du, cac
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duogc phém c¢6 thé duoc diing ex vivo hodc in vivo cho d6i tuong dé thuc hién cac phuong phap va

cac ing dung diéu tri va phong bénh dugc bdc 16 trong ban md ta nay.

Cac duoc phdm theo sang ché c6 thé dugc san xuét dé 1a trong thich v6i phuwong phép hodc
duong dung dy kién; duong dung 1am vi du dugc néu trong ban mé ta ndy. Hon thé nita, cac duge
phim c6 thé duoc sir dung két hop vé6i cac hoat chét hodc cdc hop chét diéu trj khac nhu dugc boc
16 trong ban mo ta nay dé didu trj hodc phong ngtra cac bénh, cac rdi loan va céc tinh trang nhu

dugc du tinh theo sang ché.

Céac duogc phém chtra hoat chét (vi dy, chét &rc ché chirc ning ciia CD73) ¢6 thé 1a & dang
thich hop dé ding qua duong miéng, vi du, nhu vién nén, vién nang, vién det, vién ngém, huyén
phu trong nudc hodc trong dau, bot hodc hat c6 thé phén tan duoc, nhii twong, vién nang cling hoic
vién nang mém, hoic siro, dung dich, vi hat hoic cdn ngot. Cac duge phdm nham dé& dung qua
dudng miéng c6 thé dugc bao ché theo phuong phap bat ky da biét trong linh vuc bao ché dugc
phém, va cac duoc phém nay cé thé chira mdt hodc nhiu tac nhan, vi du, cac chét tao ngot, cac
tac nhan tao vi, cic tdc nhin tao mau va cac chét bao quan dé tao ra cac ché phém dé chiu va dé&
dung lam dugc phdm. Céc vién nén, cic vién nang va dang twong tu chira hoat chét trong hdn hop
voi cdc ta duge khong déc duge dung ma la thich hop dé san xudt cac vién nén. Cac ta dugc nay
¢6 thé, vi du, 1a cc chét pha lodng, nhu canxi cacbonat, natri cacbonat, lactoza, canxi phosphat
ho#c natri phosphat; cac tac nhan nghién hat va cac chét gdy rd, vi dy, tinh bdt ngd, hodc axit
alginic; cac tac nhan lién két, vi du, tinh bot, gelatin hodc acaxia, va c4c tac nhan lam tron, vi du,

magie stearat, axit stearic hodc talc.

Céc vién nén, céc vién nang va dang tuong tu thich hop dé ding qua dudng miéng cé thé
khong dugc bao hodc dugce bao theo cac ky thuét da biét dé tri hofin sy phan rd va su hép thy trong
dai da day-rudt non va bang cach d6 tao ra tic dong bi tri hoén. Vi dy, nguyén liéu tri hoén theo
thoi gian nhu glyxeryl monostearat hoac glyxeryl distearat c6 thé duge sir dung. Chung con c6 thé
duge bao theo cac k§ thuét da biét trong linh vuc k§ thuét nay dé tao ra cac vién nén tham théu
dung d& diéu tri bénh nhdm giai phong c6 kiém soét. Céc tic nhan b sung bao gom dé bj vi sinh
vat phan huy hodc céc phén tir trong thich v& mat sinh hoc hodc chit polyme nhu cac polyeste,
céc poly axit amin, hydrogel, polyvinyl pyrolidon, cac polyanhydrit, axit polyglycolic, etylen-
vinylaxetat, metylxenluloza, carboxymetylxenluloza, protamin sulfat, hodc cac copolyme

lactit/glycolit, cac copolyme polylactit/glycolit, hodc cac copolyme etylenvinylaxetat & kiém soat
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sy phan phdi cua dugc phdm dugc ding. Vi dy, tic nhan dé ding qua dudng miéng c6 thé dugc
bay vao vién vi nang diéu ché duoc theo céc ky thuat giot tu hogc bang cach polyme hda bé mit,
bang cach sir dung lan luot hydroxymetylxenluloza hozc vi nang gelatin hodc vién vi nang poly
(metylmethacrolat), hodc trong hé phan phdi thude keo. cac hé phan tan keo bao gdm céc phic dai
phan tr, cac vién nang nano, céc vi cdu, cac vi hat, va céc hé trén co s¢ lipit, ké ca nhii twong dau
trong nudc, mixen, mixen hdn hop, va liposom. Cac phuong phép bao ché céc ché phim néu trén

14 16 rang ddi v6i ngudi c6 hidu biét trung binh trong linh vuc k§ thuét nay.

Céc ché phadm dé dung qua dudng miéng ciing c6 thé & dang vién nang gelatin, trong d6
hoat chat duoc trdn v6i chét pha loéing rén tro, vi du, canxi cacbonat, canxi phosphat, cao lanh
hodc xenluloza vi tinh thé, hodc & dang vién nang gelatin mém, trong d6 hoat chét dugc tron véi

mdi truong nude hodc méi truong dau, vi dy, dau lac, parafin 1ong, hodc dau 6 liu.

Céc loai huyén phi trong nuée chira céc chét liéu hoat tinh trong hdn hop véi céc ta duge
thich hop dé san xut chiing. Cac t4 dugc nay cé thé 1a c4c tac nhén tao huyén phu, vi du, natri
carboxymetylxenluloza, metylxenluloza, hydroxy-propylmetylxenluloza, natri alginat, polyvinyl-
pyrolidon, gdm tragacan va gom acaxia; cac tac nhan phéan tan hodc céac tic nhan tham udt, vi du,
phosphatit c6 trong tu nhién (vi dy, lexitin), hodc cac san pham ngung tu cua alkylen oxit véi cac
axit béo (vi dy, polyoxy-etylen stearat), hodc cic san phdm ngung tu clia etylen oxit v&i rugu béo
mach dai (vi du, d6i v6i heptadecaetylenoxycetanol), hodc cac san phdm ngung tu clia etylen oxit
v6i cac este ban phan thu dugc tir cac axit béo va hexitol (vi dy, polyoxyetylen sorbitol monooleat),
hodc cac san phdm ngung tu ciia etylen oxit véi céc este ban phan thu dugc tir cac axit béo va cac
hexitol anhydrit (vi dy, polyetylen sorbitan monooleat). Cac loai huyén phii nuéc con cé thé chira

mot hodc nhiéu chat bao quan.

Céc loai huyén phii trong dau c6 thé dugc didu ché bang céch tao huy&n phit hoat chét trong
dau thuc vét, vi du, dau lac, dau 6 liu, dau ving hodc dau dira, hozc trong dau khoéng nhu parafin
long. Cac loai huyén phu déu c6 thé chira tic nhan 1am dic, vi du, sdp ong, parafin rin hodc rugu
xetylic. Cac chét tao ngot nhu cé4c loai d& néu trén, va céc téc nhén tao vi c6 thé dugc bd sung vao

d8 tao ra ché phdm d& ding qua dudng miéng.

Céc loai bot va hat d& phan tén thich hop d& diéu ché huyén phu trong nuéc bang cach bd

sung nudc vao tao ra hoat chét trong hdn hgp véi phan tan hodc tac nhan thdm uét, tic nhén tao
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huy&n pht va mot hodc nhidu chit bao quan. Chét phan tan hodc chat thAm uét hodc chat tao huyén

phu thich hop dwoc minh hoa bang vi du trong ban mo ta nay.

Cac dugc phdm theo sang ché con co thé ¢ dang nhii twong dau trong nudc. Pha dau 6 thé
1a du thue vat, vi du, diu oliu hodc dau lac, hodc diu khoang, vi du, parafin long, hogic hdn hop
cua ching. Céc tac nhan nhii héa thich hop c6 thé 1a cc loai gdm c6 trong tu nhién, vi dy, gom
acaxia hodc gom tragacan; cic phosphatit c6 trong tu nhién, vi dy, dd twong, lexitin, va c4c este
hodc cac este ban phé”ln thu duoc tir cac axit béo; cac hexitol anhydrit, vi dy, sorbitan monooleat;
va c4c san phim ngung tu clia cAc este ban phan véi etylen oxit, vi dy, polyoxyetylen sorbitan

monooleat.

Céc duoc phdm thudng bao gdm luong hitu hiéu dé didu tri bénh cua chét tc ché CD73
duoc du tinh theo sang ché va mot hodc nhiéu céc tac nhan bao ché duoc dung va chap nhan duoc
v& mit sinh 1y. thich hop dugc dung hodc chép nhén dugc v& mit sinh 1y cac chat pha loéng, céc
chat mang hoc cac t4 duoc bao gdm, nhung khong chi giéi han &, cac chat chéng oxy héa (vi du,
axit ascorbic va natri bisulfat), chat bao quan (vi dy, rugu benzylic, metyl paraben, etyl hodc n-
propyl, p-hydroxybenzoat), cac tdc nhan nhii hda, cc tac nhan tao huyén phu, céc tic nhéan phén
tan, cac dung moi, cac chét don, cac chét don, cac chét téy rira, cac dung dich dém, cac chét dén,
cc chat pha lodng, va/hodc céc ta duoc. Vi du, chét din thich hop c6 thé 1a dung dich nuée mubi
sinh ly hogc nude mudi da dugce dém xitrat, c6 thé dugce bd sung cac nguyén lidu khac thuong cé
& céc duge phdm dé dung ngoai duong tiéu héa. Nude mubi da duge dém trung tinh hodc nuéc
mudi d& duge trdn véi albumin huyét thanh ciing 13 cac chét dan 1am vi du. Nguoi ¢ hiéu biét
trung binh trong 1inh vuc k¥ thuét nay dé dang nhan biét nhiéu loai dung dich dém ma cé thé duogc
dung trong cac dugc phdm va céc dang 1iéu duoc dy tinh theo séng ché. Céc dung dich dém dién
hinh bao gdm, nhung khéng chi gidi han &, cac axit yéu, cac bazo yéu duogc dung, hozc hdn hop
cta chiing. Vi dy, cac thanh phan dém c6 thé 1a nguyén lidu hoa tan trong nude nhu axit phosphoric,
axit tartric, axit lactic, axit sucxinic, axit Xxitric, axit axetic, axit ascorbic, axit aspartic, axit
glutamic, va cac mudi cua chung. Cac chit dém chép nhéan dugc bao g@)m, vi dy, dung dich dém
Tris, N-(2-hydroxyetyl)piperazin-N'-(axit 2-etansulfonic) (HEPES), axit 2-(N-morpholino)etan-
sulfonic (MES), mudi natri ctia axit 2-(N-morpholino)etansulfonic (MES), axit 3-(N-morpholino-
)propansulfonic (MOPS), va axit N-trishydroxymetyl]metyl-3-aminopropansulfonic (TAPS).
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Sau khi dugc bao ché, dugc phém ¢6 thé duogc bao quan trong céc lo vo triing & dang dung
dich, huyén phu, gel, nhii tvong, ran, bot hodc da duge loai nuéce hode duge lam dong kho nhanh.
Cac hdn hop nay c¢6 thé dugc bao quan & dang sén sang dé dung ngay, dang di dugc lam dong khd
nhanh can dugc hoan nguyén trude khi sir dung, dang 1ong can dugc pha lodng trude khi sir dung,
hodc dang chdp nhan dugc khac. Theo mot s6 phuong 4n, duge phdm duge cung cép trong vat
chira ding mét 1an (vi dy, lo ding mot 1an, éng thubc tiém, bom tiém, hodc bom tiém tu dong
(twong ty nhu EpiPen® chéng han)), trong khi vét chira ding nhiéu 14n (vi du, lo ding nhiéu 1an)

duoc dé xuat theo cac phuong an khac.

Cac hdn hop con ¢ thé bao gdm céc chat mang dé bao vé dugc phim nay chdng lai sy
tho4i bién hodc dao thai nhanh ra khoi co thé, nhu hdn hop giai phdng c6 kiém soét, bao gdm céc
liposom, cac hydrogel, céc tién duoc chét va cc hé phan phéi da dugc bao vi nang. Vi duy, chét
giai phong chdm dugc chat nhu glyxeryl monostearat hodc glyxeryl stearat riéng r&, hoac két hop
véi sap, co thé duoc st dung. Thiét bi phan phdi thudc bat ky c6 thé duoc dung dé phan phdi chét
&re ché CD73, bao gdm cAy dudi da (vi du, bom cdy vao) va cac hé dng thong, bom va thiét bi tiem

cham, tAt ca déu la da biét dbi voi ngudi c6 hidu biét trung binh trong linh vuc k¥ thuét nay.

Tiém tac dung chdm, ma thuong dugc dung qua duong dudi da hodc tiém bép, ciing c6 thé
dugc ap dung dé giai phong cac chit e ché CD73 dugc boc 16 trong ban mé ta nay trong mot
khoang thoi gian. Cac ché pham tiém tac dung chdm thuong 1a rén hodc dau va thudng chira it
nhét 12 mot trong sb cac thanh phéan ctia hdn hop da duge bdc 19 trong ban mo ta nay. Nguoi c6
hiéu biét trung binh trong linh vuc k¥ thuat nay la quen thudc vdi cac ché phim c6 thé va ng dung

cua cac ché pham tiém tac dung cham.

Céc duoc phdm c6 thé & dang nudc vo trung dé tiém hodc huyén phi c6 dau. Huyén phu
ndy c6 thé duoc san xuét theo cach da biét trong linh vuc k§ thuat ndy bang cach st dung céc chit
phén tan hodc chat thAm uét hogc chat tao huyén pht thich hop néu trong ban md ta ndy. Dugc
phém v6 tring dé tiém con c6 thé 1a dung dich hodc huyén phi v6 tring dé tiém trong chat pha
loéng hodc dung moi khong doc chp nhan dugc qua dudng tiéu héa, vi dy, & dang dung dich trong
1,3-butan diol. Céc chét pha lodng, cic dung mdi va méi truong phén tan chép nhan dugc ma cé
thé sir dung dugc bao gdbm nuédc, dung dich Ringer, dung dich natri clorua dang truong, Cremophor
EL™ (BASF, Parsippany, NJ) hodc nuéc mudi dém phosphat (PBS), etanol, polyol (vi duy,
glyxerol, propylen glycol, va polyetylen glycol 16ng), va hdn hop thich hop cta chung. Ngoai ra,
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dau v6 trung khong bay hoi thudng duge ding lam dung mdi hoic mdi trudng tao huyén phu.
Nhim muc dich nay, ddu nhe khong bay hoi bat ky c6 thé dugc sir dung, bao gdm monoglyxerit
hogc diglyxerit tdng hop. Hon thé nira, cic axit béo nhu axit oleic, c6 thé duge ding trong qua
trinh san xuét thudc tiém. Tac dung hip thu kéo dai cac thubc cu thé dé tiém c6 thé dat dugc nho

bao gdm tac nhan ma tri hodn sy hép thu (vi du, nhdm monostearat hodc gelatin).

Sang ché du tinh viée ding cac chét trc ché CD73 & dang vién dat hdu mon dé dung qua
dudng truc trang. Vién dat hdu mon co thé duge bao ché bang cach tron thudc véi ta duoc thich
hop khéng kich tmg ma 1a rén & nhiét d thudng nhung 1ong & nhiét do trong tryc trang va do d6
s& tan chay trong tryc trang dé giai phong thudc. Cac nguyén lidu nay bao gdm, nhung khéong chi

gidi han &, bo cacao va céc polyetylen glycol.

Céc chét e ché CD73 duoc du tinh theo sang ché ¢6 thé & dang duoc phdm thich hop bat
ky khac (vi du, thudc xit dé ding cho miii hoc khi dung) hién da biét hodc dugc phat trién trong

tuong lai.
Duong dung

Sang ché du tinh viéc ding céc chét (e ché CD73, va c4c duge phdm chira chiing, theo
cach thich hop bét ky. Pudng ding thich hop bao gdm qua dudng miéng, ngoai dudng tiéu hoa
(vi dy, tiém bap, qua dudng tinh mach, duéi da (vi dy, tiém hodc cdy duéi da), trong khoang mang
bung, trong bé ndo, trong khép, trong khoang mang bung, trong néo (trong nhu md) va trong néo
that), mili, 4&m dao, dudi ludi, trong mét, tryc trang, khu trd (vi du, qua da), dit trong ma va
x0ng/kh{ dung. Céc ché pham tiém tac dung chdm, ma thudng duge dung qua dudng dudi da hogic
tiém bép, cling c6 thé dwoc ding dé giai phong cac chét Gc ché CD73 duge boc 16 trong ban md

ta nay trong mot khoang thoi gian.
Cac phuong 4n cu thé theo séng ché du tinh viéc ding qua dudng miéng.
Phép diéu tri két hop

Sang ché du tinh str dung céc chét trc ché CD73 két hop véi mot hoic nhiéu hoat chét diéu
tri bénh (vi du, cAc tac nhan hoéa tri liéu) hodc cac cach thirc khac dé phong va diéu trj bénh (vi dy,
btrc xa). O cac phép didu tri két hop ndy, céc hoat chat khéc nhau thudng cé céc co ché hoat dong
b trg khac nhau. Phép didu trj két hop nay ¢6 thé 1a dic biét c6 loi & chd cho phép giam lidu luong

ciia mot hodc nhiéu tic nhin, nhd d6 lam gidm hodc loai bd tac dung phu lién quan dén mot hodc
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nhidu tic nhan. Hon thé nita, phép diéu tri két hop nay co thé 6 tac dung hiép ddng trong viéc

diéu tri hoic phong ngira dbi voi bénh, rdi loan hodc tinh trang co ban.

Thuét ngft “td hop” dugc ding trong ban md ta nay dwgc dy dinh bao gdm cac phép diéu
tri ma c6 thé duge ap dung riéng r&, vi du, duogc bao ché riéng ré dé dung riéng r& (vi du, nhu ¢6
thé dugc tao ra trong kit), va cac phép didu tri ma c6 thé duoc 4p dung cliing véi nhau trong mot

ché pham duy nhat (tirc 1 “ddng ché pham”).

Theo cac phuong 4n nhét dinh, cac chdt &c ché CD73 dugce dung hogc 4p dung lién tuc, vi
du, khi mdt tac nhin dugc dung trudc mot hodc nhiéu tac nhan khac. Theo c4c phuong 4n khéac,
céc chat te ché CD73 dugc dung ddng thoi, vi dy, khi hai hogc nhiéu tic nhan duogc ding tai cling
hodc gan cting mot thoi diém; hai hogic nhidu tic nhan c6 thé c6 mat trong hai hogic nhiéu hdn hop
riéng r& hodc dugc két hop vao mot ché pham (tirc 1a dong ché phdm). Cho du hai hodc nhiéu tac
nhén duge dung lién tuc hodc dong thoi, ching dugc xem la s& duge ding két hop nhdm cac muc

dich cua sang che.

Céc chét trc ché CD73 theo sang ché c6 thé dugc sir dung két hop véi it nhét 1a mot tac
nhan (c6 hoat tinh) khéc theo cach bat ky thich hop trong céc diéu kién nay. Theo mot phuong an,
viéc diéu tri bénh bang it nhat 1a mot hoat chét va it nhét 12 mot chat trc ché CD73 theo sang ché
duoc duy tri sudt mot khoang thoi gian. Theo mdt phuong an khac, viée didu trj bénh bang it nhét
1a mot hoat chit duge giam hodc dimg (vi du, khi déi tuong én dinh), trong khi viéc diéu tri bénh
bing chét e ché CD73 theo sang ché duoc duy tri v6i phac db dung liéu khong doi. Theo mot
phuong 4n khac nita, viéc didu trj bénh bing it nhét 1a mot hoat chét dugc giam hodc dimg (vi dy,
khi ddi tvong 6n dinh), trong khi viéc didu tri bénh bang chét trc ché CD73 theo sang ché duoc
giam (vi du, lidu thdp hon, ding lidu thua hon hosc phac dd didu tri bénh ngén hon). Theo mot
phuong an khac nita, viéc diéu tri bénh bang it nhét 12 mdt hoat chét duoc giam hogc dimg (vi du,
khi déi tuong 1a 6n dinh), va viéc diéu tri bénh bang chét tc ché CD73 theo sang ché dugc ting
(vi du, liéu cao hon, ding 1iéu mau hon hogc phac do diéu tri bénh dai hon). Theo mdt phuong 4n
khéc nira, viée didu tri bénh bang it nhat 1a mot hoat chét dugc duy tri va viéc didu trj bénh béng
chét trc ché CD73 theo sang ché duge giam hodc dimg (vi dy, lidu thap hon, ding liéu thua hon
hodc phac db didu tri bénh ngén hon). Theo mdt phuong 4n khéc nita, viéc diéu tri bénh bang ft
nht 12 mot hoat chét va viéc diéu tri bénh béng chét (rc ché CD73 theo sang ché bi giam hodc

dimg (vi du, lidu thép hon, ding lidu thua hon hogc phéc dd diéu tri bénh ngén hon).
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Cdc rdi loan lién quan dén ung thw. Sang ché dé Xudt cac phuong phép didu tri bénh
va/hodc phong ngura tinh trang téng sinh, ung thu, khdi u, hodc bénh, rdi loan hosc tinh trang bénh
tién ung thu bang chit tc ché CD73 va it nhat 1a mot tic nhan diéu trj hogc tic nhan chén doan bd

sung.

Theo c4c phuong an nhét dinh, sang ché dé xuét cdc phuong phéap ngin chin sy sinh truéng
cua khéi u bao gdm viéc ding chét trc ché CD73 duoc bdc 16 trong ban mo ta nay két hop véi chat
tre ché tai nap tin hiéu (STI) dé dat duoc tic dung ngin chin cong hop hodc hiép dong dbi v6i su
sinh trudng cua khdi u. Thudt ngit “chét tc ché tai nap tin hidu” duoc ding trong ban md ta nay
dé chi tac nhan ma (rc ché mot cach chon loc mot hodc nhidu budce cua chu trinh phét tin hidu. Cac
chat e ché tai nap tin hidu (STI) theo sang ché bao gdm: (i) chat rc ché ber/abl kinaza (vi dy,
GLEEVEC); (ii) c4c chét trc ché thu thé cua yéu té sinh trudng bidu bi (EGF), ké ca chét trc ché
kinaza va cac khang thé; (iii) cac chét tc ché thu thé her-2/neu (vi du, HERCEPTIN); (iv) céc chét
{ic ché ctia cac kinaza thudc ho Akt hodc chu trinh Akt (vi du, rapamyxin); (v) chét tic ché kinaza
cta chu ky t& bao (vi dy, flavopiridol); va (vi) cac chét trc ché phosphatidy! inositol kinaza. Céc
tac nhan tham gia vao viéc didu bién mi&n dich ciing c6 thé dugc sir dung két hop véi cac chit e
ché CD73 duoc boc 1 trong ban md ta nay dé ngin chan su sinh trudng cia khéi u & cac bénh

nhan méc bénh ung thu.

Céc vi du v& tac nhan hoéa trj liéu bao gdm, nhung khong chi gidi han &, cac tc nhén alkyl
héa nhu thiotepa va xyclophosphamit; alkyl sulfonat nhu busulfan, improsulfan va piposulfan;
aziridin nhu benzodopa, carboquon, meturedopa, va uredopa; etylenimin va metylamelamin ké ca
altretamin,  trietylenmelamin,  trietylenphosphoramit,  trietylenthiophosphaoramit  va
trimetylolomelamim; mu tat nito nhu chiorambuxil, clornaphazin, cholophosphamit, estramustin,
ifosfamit, mechlorethamin, mechlorethamin oxit hydroclorua, melphalan, novembichin,
phenesterin, prednimustin, trofosfamit, mu tat uraxil; cdc nitrosure nhu carmustin, clozotocin,
fotemustin, lomustin, nimustin, ranimustin; chét khang sinh nhu aclaxinomysin, actinomyxin,
authramyxin, azaserin, cdc bleomyxin, cactinomyxin, calicheamixin, carabixin, caminomyxin,
carzinophilin, chromomyxins, dactinomyxin, daunorubixin, detorubixin, 6-diazo-5-oxo-L-
norleuxin, doxorubixin, epirubixin, esorubixin, idarubixin, marcellomyxin, cdc mitomyxin, axit
mycophenolic, nogalamyxin, céac olivomyxin, peplomyxin, potfiromyxin, puromyxin,

quelamyxin, rodorubixin, streptonigrin, streptozoxin, tuberxidin, ubenimex, zinostatin, zorubixin;
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céc chat chéng chuyén hoéa nhu metotrexat va 5-floraxil (5-FU); cac chét tuong tu axit folic nhu
denopterin, metotrexat, pteropterin, trimetxat; cdc chét twong tu purin nhu fludarabin, 6-
mercaptopurin, thiamiprin, thioguanin; céc chit twong tu pyrimidin nhu anxitabin, azaxitidin, 6-
azauridin, carmofur, xytarabin, dideoxyuridin, doxnéuluridin, enoxitabin, floxuridin, 5-FU;
androgens nhu calusteron, dromostanolon propionat, epitiostanol, mepitiostan, testolacton; cac tac
nhan khang thuong than nhu aminoglutethimit, mitotan, trilostan; chat don axit folic nhu axit
frolinic; axeglaton; aldophosphamit glycosit; axit aminolevulinic; amsacrin; bestrabuxil;
bisantren; edatraxat; defofamin; demecolxin; diaziquon; elformithin; eliptini axetat; etoglucit; gali
nitrat; hydroxyuré; lentinan; lonidamin, mitoguazon; mitoxantron; mopidamol; nitracrin;
pentostatin, phanamet; pirarubixin; axit podophyllinic; 2-etylhydrazit; procarbazin; razoxan;
sizofiran; spirogermani; axit tenuazonic; triaziquon; 2,2',2"-triclotrietylamin; uretan; vindesin;
dacarbazin; mannomustin; mitobronitol; mitolactol; pipobroman; gaxytosin; arabinosit (Ara-C);
xyclophosphamit; thiotepa; taxoit, vi du, paclitaxel va doxetaxel; clorambuxil; gemxitabin; 6-
thioguanin; mercaptopurin; metotrexat; platin va céc phurc phéi tri platin nhu cisplatin va
carboplatin; vinblastin; etoposit (VP-16); ifosfamit; mitomyxin C; mitoxantron; vincristin;
vinorelbin; navelbin; novantron; teniposit; daunomyxin; aminopterin; xeloda; ibandronat; CPT11;
cac chit Gc ché topoisomeraza; diflometylornithin (DMFO); axit retinoic; esperamixin;
capexitabin; va cac mubi, cac axit hodc cac chit din xudt dugce dung cua chat bat ky trong sb cac

A A A
chat néu trén.

Céc tac nhan hoa tri lidu con bao gdm céc tac nhan khang hormon ma hoat dong dé diéu
tiét hodc trc ché tac dong ctiia hormon dén céc loai u nhu cac khang estrogen, ké ca vi du tamoxifen,
raloxifen, aromataza trc ché 4(5)-imidazol, 4-hydroxytamoxifen, trioxifen, keoxifen, onapriston,
va toremifen; va cac khang androgen nhu flutamit, nilutamit, bicalutamit, leuprolit, va goserelin;
va cac mudi, cc axit hogc cac chét din xuét duge dung cua chét bt ky trong sb cac chét néu trén.
Theo cac phuong an nhéat dinh, phép didu trj két hop bao gdm viéc ding hormon ho#c tic nhéan

lién quan c6 tinh hormon.

Céc céc thue didu tri bd sung ma c¢6 thé dwoc str dung két hop véi chét e ché CD73 bao
gdm phép didu tri bang tia X, khang thé don dong khang khang nguyén cua khdi u, phirc gdm
khang thé don dong va doc td, ta duoc cla té bao T, ghép tiy xuong, hodc céc té bao thé hién

khang nguyén (vi du, t& bao tua diéu tri).
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Cdc chat ke ché diem mién dich. Sang che dy tinh sir dung céc chat trc che chirc néng cta

CD73 duogce bdc 16 trong ban md ta nay két hop véi cac chét e ché diém kiém soat mién dich.

V6 s6 thay déi di truyén va thay ddi biéu sinh ma 1a dic trung ciia tat ca cac ung thu tao ra
b6 khang nguyén da dang ma hé mién dich c6 thé sir dung d& phén biét cac té bao ctia khdi u véi
c4c té bao d6 khi binh thudong. Trong trudng hop ciia té bao T, bién do tdi da (vi du, mic do san
sinh hodc téng sinh xytokin) va chét lugng (vi du, loai dap ing mién dich sinh ra, nhu kiéu san
sinh xytokin) cua dép (g nay, ma duoc khoi dau thong qua nhén biét khang nguyén bang thu thé
té bao T (TCR), diéu tiét boi sw can bang gifta tin hiéu ddng kich thich va tin hidu trc ché (cac diém
mién dich). Trong céc didu kién sinh Iy binh thuong, diém kiém so4t mién dich c6 tinh chit quyét
dinh ddi véi viéc ngdn ngira co ché ty mién dich (ttc 12 viée duy tri kha ning tu dung nap) va dbi
v6i ca viée bao vé md khoi hu hai khi hé mién dich dép tmg lai hién tuong nhiém gay bénh. Su
biéu hién cua cac protein kiém so4t mién dich c6 thé bi rbi loan boi cac loai u 1a co ché khang mién

dich quan trong.

Céc vi du v& diém kiém soat mién dich (céc phdi tir va cac thu thé), mot vai trong sé d6
duoc diéu tiét tang mot cach chon loc trong céc loai té bao u khac nhau, ma la cac ing vién cho su
phong bé bao gdm PD1 (protein ciia qué trinh té bao chét theo lap trinh 1); PDL1 (phdi tir PD1);
BTLA (ving suy giam té bao lympho B va T); CTLA4 (khang nguyén két hop té bao lympho T
doc dbi voi té bao 4); TIM3 (protein mang té bao T 3); LAG3 (gen hoat héa té bao lympho 3);
A2aR (thu thé adenosin A2a A2aR); va c4c thu thé c6 tinh e ché dit, ma 6 thé chia thanh hai
nhém trén co s& ddu hiéu cu truc cua chung: i) cac thu thé kiéu globulin mién dich cta té bao tiéu
diét (KIR), va ii) céc thu thé lectin loai C (thanh vién thudc ho thu thé lién mang loai IT). C4c diém
kiém soat mién dich chua dugc xéc dinh rd khéac da duoc bdc 10 trong tai liéu chuyén nganh, ké ca
céc thu thé (vi dy, thu thé 2B4 (con duoc goi 1a CD244)) va céc phdi tir (vi dy, mot sé phéi tir trc
ché nhét dinh thudc ho B7 nhu B7-H3 (con duoc goi 1a CD276) va B7-H4 (con duge goi 1a B7-
S1, B7x va VCTN1)). [xem tai liéu: Pardoll, (April 2012) Nature Rev. Cancer 12:252-64].

Sang ché du tinh sir dung cac chét tc ché chirc ning ciia CD73 duoc bdc 19 trong ban md
ta nay két hop v6i cac chét e ché ctia cac thu thé va céc phdi tir kiém soat mién dich néu trén,
cling nhu c4c thu thé va cac phdi tir kiém soat mién dich chua duge boc 16. Mot s6 chét diéu bién
diém kiém sodt mian dich hién 1a sin c6, trong khi céc chét khac van dang & giai doan phat trién

cubi. D& minh hoa, khi duoc cip phép dé dung trong diéu tri u hic td trong 2011, khéng thé don

-50-



38177

dong CTLA4 di duoc 1am giéng hoan toan nhu khang thé cta ngudi ipilimumab (YERVOY; do
Bristol-Myers Squibb cung cép) tro thanh chat e ché diém kiém soat mién dich dau tién nhan
duge cép phép luu hanh & M. Céc protein dung hop chira CTLA4 va khéng thé (CTLA4-Ig;
abatcept (ORENCIA; do Bristol-Myers Squibb cung c4p)) di dugc ding dé diéu trj bénh viém da
khép dang thap, va céc protein khac dung hop di dugce thay 14 c6 hidu qua & cac bénh nhan ghép
than ma duoc gdy man cam dbi vdi virut Epstein Barr. Cac khang thé PD1 hién dang dugc phat
trién (vi dy, nivolumab (do Bristol-Myers Squibb cung c4p) va lambrolizumab (do Merck cung
cép)), va cac khang thé khang PDL1 ciing dang dugc dénh gié (vi duy, MPDL3280A (do Roche

cung c4p)). Nivolumab thé hién hira hen & cac bénh nhan c6 u héc t6, phdi va ung thu than.

Sang ché bao ham cac muoi, cac axit hodc cac chat dan xuat duoc dung cua chat bat ky

trong sO cac chat néu trén.

Cdc bénh chuyén héa va cdc bénh tim mach. Sang ché d& xuat cac phuong phap diéu tri
va/hodc phong ngira mot s6 bénh, rbi loan va, tinh trang lién quan dén tim mach va/hodc chuyén
héa, cling nhu cac rdi loan lién quan dén chiing, bang chat trc ché CD73 va it nhét la mot tic nhan

A . - y A A r R
diéu tri hodc tc nhan chan doan bo sung.

Céc vi du vé tac nhan dung dé didu tri hiru dung trong phép diéu tri két hop dé diéu trj hién
tuong ting cholesterol trong mau (va cé chimg xo vita dong mach) bao gdm statin (vi du,
CRESTOR, LESCOL, LIPITOR, MEVACOR, PRAVACOL, va ZOCOR), ma trc ché qua trinh
téng hop cholesterol nhé enzym; nhua axit mat (vi dy, COLESTID, LO-CHOLEST, PREVALITE,
QUESTRAN, va WELCHOL), ma tach cholesterol va ngdn chin su hép thu no; ezetimibe
(ZETIA), ma phong bé sy hép thu cholesterol; axit fibric (vi du, TRICOR), ma lam giam triglyxerit
va c¢6 thé 1am ting nhe HDL; niaxin (vi du, NIACOR), ma lam gidm nhe cholesterol LDL va
triglyxerit; va/hodc két hop céc chat néu trén (vi dy, VYTORIN (ezetimibe véi simvastatin). Céc
céch khac dé diéu tri cholesterol ma c6 thé duoc ap dung két hop véi cac chét trc ché CD73 duoc
boc 10 trong ban mo ta nay bao gdm céc chét bd sung khac nhau va céc loai thio moc (vi dy, toi,

policosanol, va guggul).

Sang ché bao ham céc mudi, céc axit hodc cac chét dAn xudt dugc dung cia chat bat ky

trong s0 cac chat néu trén.
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Cdc roi loan lién quan dén mién dich va cdc roi loan c6 yéu to viém. Sang ché dé xudt cac
phuong phép diéu tri va/hodc phong nglra cac bénh lién quan, cac roi loan va céc tinh trang dén
X . \ r N r A \ r 1 r A A _*n M Ay - A By
mién dich; va cac bénh, cac roi loan va céc tinh trang cé yeéu to viém; bang chat irc cheé CD73 va

it nhat 12 mot tc nhin diéu tri hodc tac nhan chan doén bo sung.

Céc vi du v& tac nhan ding dé diéu tri bénh hiru dung trong phép diéu tri két hop la dac
hidu v&i bénh, rdi loan hodc tinh trang bénh 1y co ban, va 1 da biét d6i véi ngudi c6 hidu biét trung

binh trong linh vuc k§ thuat nay.

Céc bénh do vi khudn. Sang ché d& xudt cac phuong phap diéu trj vi/hoic phong ngira cac
bénh, cac réi loan va cac tinh trang do virut, vi khuén, ndm mdc va vat ky sinh, ciing nhu céc rbi
loan lién quan dén chiing, bang chét trc ché CD73 va it nhét 1a mdt tic nhan didu trj hodic tac nhan
chén do4n bd sung (vi du, mdt hogic céc tdc nhén khéc khang virut va/hodc mdt hodc nhiéu tac

A A [N A [N ‘A e
nhén khong lién quan dén viéc dieéu tri virut).

Céc phép diéu tri két hop nay bao gdm céc tic nhan khang virut huéng dich dén cac giai
doan khéc nhau cta chu ky séng ctia virut va c6 cac co ché hoat dong khac nhau, bao gdm, nhung
khong chi gioi han &, céc co ché dudi day: cac chét trc ché khong bao virut (vi du, amantadin va
rimantidin); cc chit (rc ché transcriptaza nghich (vi du, axyclovir, zidovudin, va lamivudin); cac
tadc nhan ma hudng dich integraza; cac tdc nhan ma phong bé su gén céc yéu td phién ma vao ADN
clia virut; cac tac nhan (vi du, cdc phén tir ddi nghia) ma tac dong dén qué trinh dich ma (vi dy,
fomivirsen); cc tac nhan ma didu bién qué trinh dich mé&/chirc néng cta ribozym; cac chét Grc ché
proteaza; c4c tac nhéan diéu bién l4p rap virut (vi du, rifampixin); cac tc nhan khang retrovirut, vi
du, céc chét tre ché transcriptaza nghich twong ty nucleosit (vi du, azidothymidin (AZT), ddl, ddC,
3TC, d4T); cac chit e ché transcriptaza nghich phi nucleosit (vi dy, efavirenz, nevirapin); cac
chét trc ché transcriptaza nghich twong tu nucleotit; va cac tdc nhan ma ngén chin sy gii phong
cac phan ti virut (vi du, zanamivir va oseltamivir). Viéc diéu tri va/hodc ngin nglra nhiém mot s6

virut (vi du, HIV) thuong dua dén mot nhém (“hdn hop”) gdm céc tac nhan khéng virut.

Céc tac nhan khac khang virut dwoc du tinh ¢ sir dung két hop véi chét rc ché CD73 bao
gdm, nhung khong chi giéi han &, cdc tdc nhan dudi ddy: abacavir, adefovir, amantadin,
amprenavir, ampligen, arbidol, atazanavir, atripla, boceprevirertet, cidofovir, combivir, darunavir,
delavirdin, didanosin, docosanol, edoxudin, emtrixitabin, enfuvirtit, entecavir, famciclovir,

fosamprenavir, foscarnet, fosfonet, http:/en.wikipedia.org/wiki/Fusion_inhibitor ganciclovir,
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ibaxitabin, imunovir, idoxuridin, imiquimod, indinavir, inosin, various interferons (vi du,
peginterferon alfa-2a), lopinavir, loviride, maraviroc, moroxydine, methisazone, nelfinavir,
nexavir, penciclovir, peramivir, pleconaril, podophyllotoxin, raltegravir, ribavirin, ritonavir,
pyramidin, saquinavir, stavudin, telaprevir, tenofovir, tipranavir, trifluridin, trizivir, tromantadin,

truvada, valaciclovir, valganciclovir, vicriviroc, vidarabin, viramidin, va zalxitabin.

Sang ché dy tinh sir dung cac chat rc ché chirc ning cia CD73 dugc bdc 16 trong ban md
ta nay két hop véi cac tac nhan chdng vat ky sinh. Céc tdc nhan niy bao gdm, nhung khéng chi
gidi han ¢, thiabendazol, pyrantel pamoat, mebendazol, praziquantel, niclosamit, bithionol,
oxamniquin, metrifonat, ivermectin, albendazol, eflornithin, melarsoprol, pentamidin,
benznidazol, nifurtimox, va nitroimidazol. Ngudi ¢6 hidu biét trung binh trong linh vuc k§y thuat
ndy nhéan biét cua cac tac nhan khac ma cé thé c6 iing dung trong viéc diéu trj cac rdi loan do ky

sinh trung géy ra.

Cac phuong an theo sang ché du tinh sir dung céc chét e ché CD73 duoc boc 16 trong ban
mo ta nay két hop vdi céc tac nhan hitu ich dé didu trj hodc phong ngira céc rdi loan do vi khudn
gay ra. Céc tic nhan diét vi khudn c6 thé dugc phan loai theo nhiéu cach khac nhau, bao gdm trén
co s& co ché hoat dong, trén co so cdng thirc héa hoc, va trén co s& phé hoat tinh. Céc vi du vé tac
nhan diét vi khudn bao gdm cac tac nhan ma huéng dich thanh cta té bao vi khudn (vi dy, céc
xephalosporin v c4c penixilin) hodc mang té bao (vi dy, cc polymyxin), hogc can tré cac enzym
co ban cta vi khudn (vi du, cac sulfonamit, cAc rifamyxin, va cdc quinolin). HAu hét c4c tac nhan
diét vi khudn ma hudng dich quy trinh tdng hop protein (vi du, céc tetraxyclin va cac phén tir vong
[ém) déu c6 tinh khang khudn, trong khi cac tAc nhan nhu aminoglycosit c6 tinh diét khuén. Céac
cach khac dé phan loai céc tac nhan diét vi khuén la dya trén co s tinh dic hiéu dich cta chung;
céc tac nhan “phd hep” tAn cong céc loai vi khudn cy thé (vi dy, vi khudn Gram duong nhu
Streptococcus), trong khi cc tac nhan “phd rong” c6 hoat tinh dbi v6i khoang vi khuén rong.
Ngudi ¢6 hidu biét trung binh trong linh vic k§ thut nay nhén biét loai ctia cac tac nhan khang

khudn ma 1a thich hgp dé ding trong nhidm khuan cu thé.

Céc phuong 4n theo sang ché du tinh viée st dung céc chét e ché CD73 duge bde 16 trong
ban md ta nay két hop vé6i cac tac nhan hitu ich ¢é didu trj hosc phong nglra cac rdi loan do ndm
mébc gdy ra. Cac tac nhan diét nim bao gdm céac polyen (vi du, amphoterixin, nystatin, va

pimarixin); cac azol (vi dy, fluconazol, itraconazol, va ketoconazol); c4c alylamin (vi du, naftifin,
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va terbinafin) va cdc morpholin (vi du, amorolfin); va cac tdc nhan chong chuyén hdéa (vi duy, 5-

floxytosin).

Sang ché bao ham cac mudi, cac axit hodc cac chat din xuét dwoc dung cua céc tic nhan
(va cac thanh vién cua cac nhém tac nhéan) néu trén.
Phén liéu

Céc chét (rc ché CD73 theo sang ché c6 thé duge cho dbi tugng dung voi lwong ma phu
thudc vao, vi du, muc dich cta viéc dung (vi du, mirc d6 viéc phan giai mong mubn); lra tudi, thé
trong, gidi tinh, va strc khoe va tinh trang thé chat cia ddi tuong ding hdn hop; dudng dung; va
ban chit cua bénh, rdi loan, tinh trang hoc triéu ching cia ching. Phéac d6 liéu dung con c6 thé
xem xét dén sy tdn tai, ban chét, va mirc d cua tac dung phu bt ky lién quan dén (cac) tac nhan
duoc ding. Lidu luong hitu hiéu va ché do lidu luong co thé dé dang dugc xac dinh tir, vi du, mic
d6 an toan va thir nghiém tang dan liéu lugng, cac nghién ctru in vivo (vi du, cdc mau dong vét),

va cac phuong phép khac ma ngudi c6 hiéu biét trung binh trong linh vuc k§ thuat nay da biét.

N6i chung, cac thong sé phan lidu quyét dinh liéu lugng it hon lugng ma c6 thé chéc chén
1a doc dbi véi dbi tuong (lidu t6i da dung nap duoc (MTD)) va khong it hon lugng can thiét dé tao
ra tac dung do duoc dbi véi ddi twong. Céc luong nay duoc xac dinh, vi dy, theo c4c thong s6 duoc

dong hoc va duoc lyc hoc lién quan dén ADME, c6 xem xét dén duong dung va cac yéu t khac.

Liéu hiru hiéu (ED) 1a lidu hodc lugng cua tic nhan ma giy ra dap ing diéu tri hodc tac
dung mong mudn & mét sb dbi tuong ding né. Thuat ngit “lidu lwgng hitu hiéu trung binh” hay
EDS50 cua tac nhan 1a lidu hodic lugng cua tac nhan ma gdy ra dap ing didu tri hodc tic dung mong
mudn & 50% quén thé ding né. Mic dit ED50 thudng dugc ding 1am sé do vé mtrc d§ hy vong
hop 1y v& tac dung ciia mt tac nhén, né khong nhat thiét 1 lidu ma thay thudc cé thé xem la thich
hop khi xem xét dén toan bd cac yéu t6 lién quan. Do do, trong mot s tinh hudng, lugng hitu hiéu
la cao hon ED50 da duogc tinh, trong céc tinh huéng khac, Iugng hitu hiéu la thép hon ED50 da

duoc tinh, va trong céc tinh hudng khac nita, lwong hitu hidu bing ED50 da duogc tinh.

Ngoai ra, lidu lwong hitu hiéu cua cac chét trc ché CD73 theo sang ché c6 thé 1a lugng ma
khi dugc dung thanh mdt hodc nhiéu lidu cho dbi tugng thi dem lai két qua mong mudn so véi dbi
tuong khée manh. Vi duy, d6i v6i ddi tuong dang trai qua rdi loan cu thé, thi lidu luong hiru hiéu

’ A1y 1A \ 5. [N A A A A A A ’ \ ’ . 5 A
c6 thé la liéu lugng ma cai thién thong s6, so do, dau chuan chan doan va cac loai tuong tu ctia roi
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loan d6 it nhét 1a khoang 5%, it nhét 1a khoang 10%, it nhét 1a khoang 20%, it nhat 1a khoang 25%,
it nhét 1a khoang 30%, it nht 1a khoang 40%, it nhét 1 khoang 50%, it nhat 1a khoang 60%, it nhat
1a khoang 70%, it nhét 1a khoang 80%, it nhét 1a khoang 90%, hozc nhiéu hon 90%, trong d6 100%
dugc xac dinh la thong 36, s do, d4u chuén chin do4n va cac loai twong ty thé hién bai ddi tuong

binh thudng.

Theo céc phuong 4n nhét dinh, cac chit e ché CD73 dugc du tinh theo sdng ché co thé
duge dung (vi du, qua dudng miéng) & mic lidu lugng ndm trong khoang 0,0 1mg/kg dén 50mg/kg,
hogc ndm trong khoang 1mg/kg dén 25mg/kg thé trong ctia déi twong hang ngay, mot hodc nhidu

~ 1&n mdi ngay, dé dat dugc téc dung diéu trj bénh mong mudn.

D& dung tac nhan qua dudng miéng, céc dugc phdm c6 thé dugce cung cép & dang vién nén,
vién nang va dang tuong tu chua tir 1,0 miligam dén 1000 miligam hoat chét, dic biét 1a 1,0
miligam, 3,0 miligam, 5,0 miligam, 10,0 miligam, 15,0 miligam, 20,0 miligam, 25,0 miligam, 50,0
miligam, 75,0 miligam, 100,0 miligam, 150,0 miligam, 200,0 miligam, 250,0 miligam, 300,0
miligam, 400,0 miligam, 500,0 miligam, 600,0 miligam, 750,0 miligam, 800,0 miligam, 900,0

miligam, va 1000,0 miligam hoat chét.

Theo cac phuong 4n nhét dinh, lidu lwong cua chét Grc ché CD73 mong mudn duogc chia
trong “dang liéu don vi”. Thuét ngit “dang litu don vi” dwoc dung dé chi céc don vi riéng ré vé
mat vat ly, mdi don vi chira lwong da dinh trude cua chat Ge ché CD73, riéng r& hogc két hop véi
mot hodc nhidu tac nhan bd sung, du dé dat dugce tic dung mong mubn. C6 thé thiy ring cac thong

s6 clia dang lidu don vi s& phu thudc vao tac nhéan cu thé va tac dung can dat duoc.
Kit
Sang ché con du dinh ca cac kit chira cht trc ché CD73, va cac dugc phdm chira ching.

Cac kit nay thuong & dang cAu tric vat 1y chira nhidu thanh phan khac nhau, nhu dugc boc 16 dusi

day, va c¢6 thé duoc sir dung, vi du, trong viéc thuc hién cac phuong phép néu trén.

Kit ¢6 thé bao g@)m mot hodic nhidu chit tc ché CD73 duge boc 16 trong ban mé ta nay
(dugc cung clp trong, vi du, vat chita v6 triing), ma c6 thé & dang dugc pham thich hop dé dung
cho dbi twong. cac chét trc ché CD73 c6 thé dugce cung cép & dang ma sin sang dé sir dung (vi du,
vién nén hodc vién nang) hodc ¢ dang can, vi dy, hoan nguyén hoic pha lodng (vi du, bot) trudc

khi dung. Khi c4c chét tc ché CD73 & dang ma can dugc hoan nguyén hodc dugc pha loéing bsi
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ngudi st dung, thi kit ndy c6 thé con bao gdm cac chat pha loang (vi du, nude vo tring), cac dung
dich dém, céc ta duoc dugce dung, va cac loai tvong tu, dugc dong goéi véi hodc riéng ré khoi cac
chét Grc ché CD73. Khi phép didu tri két hop dugc du tinh, thi kit c6 thé chira vai tAc nhan riéng r&
hodc chung c6 thé dwoc két hop trong kit. Mdi thanh phan cua kit c6 thé dugc bao trong vat chira
riéng 18, va tit ca cac vat chira khac nhau c¢6 thé nim trong mot géi. Kit theo sang ché c6 thé 1a
duoc thiét ké cho cac didu kién cén gifr cac thanh phan chira bén trong mot cach thich hop (vi du,

lam lanh hodc lam dong lanh).

Kit c6 thé chtra nhan hodic phin cai vao bao goi bao gdm thong tin xac dinh vé cac thanh
phén chira bén trong va huéng dén s dung ching (vi du, cac thong s6 phan liéu, duge 1y 1am sang
cua (cac) hoat chét, bao gém co ché hoat dong, dugc dong hoc va duge luc hoc, tic dung phu,
chdng chi dinh, v.v.). Cac nhén hodc phan cai xen c6 thé bao gdm thdng tin ctia nha san xut nhu
s 16 hang va han st dung. Nhén hodc phan cai vao bao géi c6 thé, vi dy, dugc tich hgp vao céu
triic vat Iy chira dung céc thanh phan, chira riéng r& trong cu tric vat ly, hodc gén vao thanh phan

cua kit nay (vi du, éng tiém, dng nghiém hoic binh).

Nhén hodc phén cai xen ¢6 thé con bao gdm, hodc dugc két hop vao, vat ghi doc dugc bang
may tinh, nhu dia (vi du, 6 cimg, thé nhd, dia nhé), dia quang nhu dia CD hoic DVD-ROM/RAM,
DVD, MP3, bing tir, hodc mdi trudng luu gilt dién tir nhu RAM va ROM hoéc dang lai giita cac
dang nay nhu méi trudng luu giit tir tinh/quang hoc, mdi trudng FLASH hodc thé nhé. Theo mot
s phuong 4n, huéng din cu thé khong c6 & trong kit, nhung bo phan ¢é nhan huéng din tir ngudn

& xa, vi dy, thong qua internet, dugc dé xuit.
Thi nghiém

Céc vi du sau duoc néu nhim d& cung clp cho ngudi ¢é hiéu biét trung binh trong linh vyc
k¥ thuat nay boc 16 va md ta ddy da vé cach tao ra va 4p dung sang ché, va khong nham dé gisi
han pham vi ma céc tac gia séng ché x4c dinh 14 sang ché ctia ho, hozc 14 pham vi ma céc tac gia
sang ché du dinh thé hién ma cac thr nghiém duéi ddy duoc thuc hién hogc tht ca vé cac thur
nghiém ma c6 thé dugc thyc hién. Can phai hiéu ring phan mb ta lam vi dy dugc thé hién & thoi
hién tai khong nhét thiét duoc thuc hién, ma ndi dung duge md ta dé cé thé dugc thuc hién dé tao
ra c4c dit liéu va cac loai twong tu dugce boc 10 trong ban md ta nay. Cb ghng da duoc thuc hién ¢é
dam bao tinh chinh x4c vé& s6 lugng duogc str dung (vi du, lugng, nhiét d9, v.v.), nhung cé thé co

mot vai sai sO va do 1&énh thir nghiém.
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Trir khi ¢6 quy dinh khéc, céc phan 1a phan theo trong lugng, phén tir lugng trong trong
lwong trung binh ciia phan tir, nhiét d6 dugc tinh theo do Bach phan (°C), va 4p suét la bang hodc
gan bing ap suét khi quyén. Tiéu chuan céc chit viét tét duoc st dung, bao gdm dudi day: wt =
dang binh thudng; bp = (céc) cép bazo; kb = kilobazo; nt = (c4c) nucleotit; aa = (cac) axit amin; s
hodc sec = gidy; min = phit; h hodc hr = gid; ng = nanogam; pg = microgam; mg = milligam; g =
gam; kg = kilogam; dl hodc dL = dexilit; ul hodc puL = microlit; ml hodc mL = mililit; | hodc L =
lit; uM = micromol; mM = milimol; M = mol; kDa = kilodalton; i.m. = tiém bép; i.p. = trong
khoang mang bung; SC hozc SQ = dudi da; QD = hing ngay; BID = mdi ngay hai lan; QW = hang
tudn; QM = hing thang; HPLC = phuong phép séc ky 1éng cao p; BW = thé trong; U = don vi;
ns = khong dang ké vé mat thong ké; PBS = nuéc mubi dém phosphat; IHC = héa md mién dich;
DMEM = méi trudng Eagle da dugc cai bién theo Dulbeco; EDTA = axit etylendiamintetraaxetic.
LC: seri Agilent 1100; khdi luong quang phd ké: Agilent G6120BA, mot bg tir phuong phéap LC-
MS: Agilent Zorbax Eclipse Plus C18, 4,6 x 100mm, 3,5uM, 35°C, 1,5ml/phit luu toc, gradien
2,5 phut nam trong khoang 0% dén 100% B v6i 0,5 phut rira & nhiét d¢ 100% B; A = 0,1% axit

formic / 5% axetonitril / 94,9% nudc; B = 0,1% axit formic / 5% nuédc / 94,9% axetonitril
Cot nhanh: ISCO Rf+

Séc ky 1ong cao 4p pha dao: ISCO-EZ; Cot: Kinetex 5um EVO C18 100 A; 250 x 21,2mm (do
Phenomenex cung cép)

Vi du thye hién sang ché

Vidul

Téng hop axit [({{(2R,3S,4R,5R)-5-[6-(xyclopentylamino)-2-clo-9H-purin-9-yl]-3,4-dihydrox-
yoxolan-2-ylJmetoxy} (hydroxy)phosphoryl)metyl]phosphonic
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HN/Q

Cl
OH (f A HZN -  OH Q:I%)N\

EtsN, EtOH, 60 °C k@y N™ Cl
HO OH Buéc a HO OH Buéce b
HN” :
N D c—p ('P)' c
0 ¢ 1) o b |
HO-P._P-0 P

| N
6H OH O N Cl -
(CH30)3PO, 0°C

HO  oH 0°C dé? fﬁiﬁo}fﬁ; p())kf‘)l::g; 28%

Budc a: Hon hop gdm 2,6-diclopurin ribosit (321mg, Immol), xyclopentylamin (103ul,
1,05mmol, 1,05 duong luong), va trietylamin (146pul, 1,05mmol, 1,05 duong luong) trong EtOH
khan (3ml) duoc khudy & nhiét d6 60°C qua dém. Hon hop phan ing nay duge lam bay hoi va san
phdm thd dwoc sit dung & budc tiép theo khong cin tinh ché. ESI MS [M+H]J* d6i voi
C15H21CINsO4, theo tinh todn 370,8, theo thir nghiém 370,2

Budc b: San pham thu dugc theo budc a (370mg, 1mmol) dwgc hoa tan trong trimetyl
phosphat (5ml) va lam lanh dén nhiét d§ 0°C (bé nuéc d4), sau d6 dung dich lanh chira metylenb-
is(phosphonic diclorua) (1,25g, 5Smmol, 5 duong lugng) trong trimetyl phosphat (2ml) dugc bd
sung nho giot vao. Hon hgp phan tng nay dugc khudy & nhiét d6 0°C trong thoi gian 3 gio, va luc
d6 duge toi mot cach cn than bang dung dich trietylamoni bicacbonat 0,5M (7ml) va khudy o
nhiét d6 0°C trong thoi gian 15 phit, va sau d6 2 gid & nhiét d trong phong. Hon hop phéan tng
nay duoc tinh ché theo phuong phap séc ky long cao 4p pha dao (cot C18, gradien clia axetonitril
va nuée 0% dén 30% véi 0,1% TFA) dé tao ra san phdm & dang rdn mau tréng véi hidu suét 28%
(181mg): '"H NMR (400MHz, DMSO) & 8,45 — 8,32 (m, 2H), 5,85 (d, J= 5,5 Hz, 1H), 4,55 - 4,36
(m, 2H), 4,23 — 4,07 (m, 4H), 2,26 (t, J= 20,5 Hz, 2H), 2,04 — 1,85 (m, 2H), 1,77 — 1,46 (m, 6H).
ESI MS [M+H]* dbi vé&i C16H2sCINsOgP2, theo tinh toan 528,8, theo thir nghiém 528,1

Vidu2
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Téng hop axit ((((2R,3S,4R,5R)-5-(6-((4-(tert-butyl)benzyl)amino)-2-clo-9 H-purin-9-yl)-3,4-
dihydroxytetrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic

0
N t-Bu

o) NS
I I </ ]
HO—I?\/E’-O o N N//kCI
OH OH KQ/
HO  OH

Hop chét néu & d& muc nay duoc tong hop theo cach tuong ty nhu Vi du 1 bang céch st
dung 4-tert-butylbenzylamin thay cho xyclopentylamin: '"H NMR (400MHz, DMSO-ds) & 8,91 (t,
J=6,3 Hz, 1H), 8,43 (s, 1H), 7,33 (d, J = 8,2 Hz, 2H), 7,26 (d, J = 8,2 Hz, 2H), 5,86 (d, /= 5,8
Hz, 1H), 4,68 — 4,56 (m, 2H), 4,52 (t, J= 5,4 Hz, 1H), 4,23 — 4,03 (m, 4H), 2,26 (t, /= 20,5 Hz,
2H), 1,25 (s, 9H). ESIMS [M+H]* dbi v6i C22H31CINsO9P2, theo tinh toén 606,1, theo thir nghiém
606,2.

Vidu3

Téng hop axit (((((2R,3S,4R,5R)-5-(2-clo-6-(isopropylamino)-9H-purin-9-yl)-3,4 dihydroxyt-
etrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic

HNJ\

Neo N
N
4
HO_%\/"?I—O <N IN/)\
OH OHL@/ Cl
HO  OH

Hop chit néu & d& muc nay dugc téng hop theo cach twong ty nhu Vi dy 1 bang céach sur
dung isopropylamin thay cho xyclopentylamin: 'H NMR (400MHz, DMSO-ds) & 8,40 (s, 1H),
8,23 (d, J= 8,1 Hz, 1H), 5,85 (d, /= 5,9 Hz, 1H), 4,51 (t, J = 5,5 Hz, 1H), 4,36 (s, 1H), 4,24 —
4,03 (m, 4H), 2,25 (t, J = 20,5 Hz, 2H), 1,21 (dd, J = 6,6, 2,0 Hz, SH). ESI MS [M+H]" déi v¢i
C14H22CINsO9P2, theo tinh toan 502,1, theo thir nghi¢ém 502,1
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Vidu4

Téng hop axit (((((2R,3S,4R,5R)-5-(2-clo-6-(xyclopropylamino)-9H-purin-9-yl)-3,4-dihydrox-
ytetrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic

HN”
4
OH OHL(CD/ Cl
HO  OH

Hop chét néu & d& muc ndy duge tdng hop theo cach twong tu nhw Vi du 1 bing céch sit
dung xyclopropylamin thay cho xyclopentylamin: 'H NMR (400MHz, DMSO-ds) § 8,54 (s, 1H),
8,42 (s, 1H), 5,86 (d, J= 5,8 Hz, 1H), 4,52 (t, J= 5,4 Hz, 1H), 4,28 — 4,03 (m, 4H), 2,97 (s, 1H),
2,25 (t, J = 20,5 Hz, 2H), 0,75 (s, 2H), 0,64 (s, 3H). ESI MS [M+H]* ddi véi CiaH20CINsO9P2,
theo tinh toan 500,1, theo thir nghiém 500,1

Vidu5

Téng hop axit (((((2R,3S,4R,5R)-5-(2-clo-6-(neopentylamino)-9H-purin-9-yl)-3,4-dihydro-
xytetrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic

PR ¢TI )

HO=P\_P-0 NP

OH OHL@ Cl
HO  OH

Hop chét néu & d& muc nay duoc tdng hop theo cach twong tu nhu Vi du 1 bing cach sir
dung neopentylamin thay cho xyclopentylamin: 'H NMR (400MHz, DMSO-ds) & 8,42 (s, 1H),
8,32 (t, J = 6,4 Hz, 1H), 5,85 (d, J = 5,7 Hz, 1H), 4,52 (t, /= 5,4 Hz, 1H), 4,31 — 4,04 (m, 4H),
3,82 (d, J = 7,0 Hz, 1H), 3,42 — 3,17 (m, 2H), 2,26 (t, J = 20,5 Hz, 2H), 0,91 (s, 9H). ESI MS
[M+H]* d6i v6i C16H26CINsOgP;, theo tinh toan 530,1, theo thir nghiém 530,2
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Vidu 6

Téng hop axit (((((2R,3S,4R,5R)-5-(2-clo-6-(isopropyl(metyl)amino)-9H-purin-9-yl)-3,4-di-
hydroxytetrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic

Y
] 74
HO—ITI‘\/II%—O <N IN/)\
OH OHLG/ Cl
HO  OH

Hop chat néu & d& muc nay dwoc tdng hop theo céch tuong ty nhu Vi du 1 bang céch st
dung N-metylisopropylamin thay cho xyclopentylamin: '"H NMR (400MHz, DMSO-ds) & 8,42 (s,
1H), 5,88 (d, J = 5,9 Hz, 1H), 4,50 (t, J = 5,4 Hz, 1H), 4,22 — 4,17 (m, 1H), 4,11 (d, J = 6,4 Hz,
3H), 3,03 (s, 3H), 2,26 (t, J= 20,5 Hz, 2H), 1,23 (s, 6H). ESI MS [M+H]" d6i v6i C sHa4CINsOsP>,
theo tinh toan 516,1, theo thir nghiém 516,1

Vidu7

Téng hop axit (((((2R,3S,4R,5R)-5-(6-((3,5-bis(triflometyl)benzyl)amino)-9H-purin-9-yl)-3,4-
dihydroxytetrahydrofuran-2yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic

HN CF3
N BN
I n </ , )N
Hop b0 A\ cRs
OH OHLg
HO  OH

Hop chit néu & d& muc nay duoc tong hop theo cach tuong ty nhu Vi du 1 nhung béng
cach sir dung 6-clopurin ribosit va 3,5-bis(triflometyl)benzylamin & budc a: 'H NMR (400MHz,
DMSO-dj) § 8,67 (s, 1H), 8,47 (s, 1H), 8,26 (s, 1H), 8,07 (s, 2H), 7,99 (s, 1H), 5,94 (d, /= 5,7 Hz,
1H), 4,88 (s, 2H), 4,61 (t, J= 5,4 Hz, 1H), 4,23 (t, /= 4,2 Hz, 1H), 4,20 — 4,04 (m, 3H), 2,25 (t, J
= 20,5 Hz, 2H). ESI MS [M-H]- d6i v&i C20H20FsNsOoP2, theo tinh toan 650,1, theo thir nghiém
650,2.
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Vidu 8

Téng hop axit (((((2R,3S,4R,5R)-5-(6-((4-bromobenzyl)amino)-9H-purin-9-yl)-3,4-dihydrox-
ytetrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic

0
0 (@] «NfN Br
o N

1 I |
HO—E’VIID—O N&'
OH OH

\
N

HO  ©OH
Hop chét néu & d& muc nay dugc tbng hop theo cach tuong ty nhu Vi du 1 nhung béing
cach st dung 6-clopurin ribosit va amin twong Gmg & budc a: 'H NMR (400MHz, DMSO-d) 8
8,60 (s, 1H), 8,44 (s, 1H), 8,24 (s, 1H), 7,49 (d, J= 8,3 Hz, 2H), 7,29 (d, /= 8,3 Hz, 2H), 5,94 (d,
J=15,7Hz, 1H), 4,67 (s, 2H), 4,61 (t, J = 5,3 Hz, 1H), 4,23 (t, J = 4,2 Hz, 1H), 4,19 — 4,05 (m,
3H), 2,25 (t, J=20,5 Hz, 2H). ESI MS [M-H]" ddi v&i C1sH21BrNsOoP, theo tinh toan 592,0, theo
thtr nghiém 592,1.

Vidu9

Téng hop axit ((((2R,3S,4R,5R)-5-(6-((4-(tert-butyl)benzyl)amino)-9H-purin-9-yl)-3,4-di-
hydroxytetrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic

HN/\©\
NﬁN t-Bu

I I </ |
OH OH Lg
HO  ©OH

Hop chit néu & d& muc nay duoc tdng hop theo cach twong tu nhu Vi du 1 nhung bang
céch str dung 6-clopurin ribosit va amin twong tmg ¢ bude a: 'H NMR (400MHz, DMSO-d) 5
8,62 (s, 1H), 8,45 (s, 1H), 8,26 (s, 1H), 7,37 — 7,22 (m, 4H), 5,94 (d, J= 5,7 Hz, 1H), 4,67 (s, 2H),
4,60 (t, J= 5,4 Hz, 1H), 4,23 (t, J = 4,1 Hz, 1H), 4,20 — 4,05 (m, 3H), 2,25 (t, /= 20,5 Hz, 2H),
1.24 (s, 9H). EST MS [M-HJ" déi v6i C22H30NsOsPa, theo tinh toan 570,1, theo thir nghiém 570,3.
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Vidu 10

Téng hop axit (((((2R,3S,4R,5R)-5-(6-(([1,1'-biphenyl]-4-ylmetyl)amino)-9 H-purin-9-yl)-3,4-
dihydroxytetrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic

O
SO Re

B O
O B0 N/)
HO OH

Hop chit néu & d& muyc nay dugc tdng hop theo cach twong tw nhu Vi du 1 nhung bang
céach st dung 6-clopurin ribosit va amin twong img & buée a: HNMR (400MHz, DMSO-ds) 6 8,67
(s, 1H), 8,46 (s, 1H), 8,27 (s, 1H), 7,66 — 7,57 (m, 4H), 7,49 — 7,40 (m, 4H), 7,37 — 7,30 (m, 1H),
5,95 (d, J=5,7 Hz, 1H), 4,76 (s, 2H), 4,61 (t, J= 5,3 Hz, 1H), 4,24 (t, J= 4,1 Hz, 1H), 4,20 - 4,06
(m, 3H), 2,25 (t, J = 20,5 Hz, 2H). ESI MS [M-H]" d8i v6i C24Hz6NsOoPy, theo tinh toan 5901,
theo thir nghiém 590,2.

Vidu 11

Téng hop axit ((((2R,3S,4R,5R)-3,4-dihydroxy-5-(6-((4-(triflometyl)benzyl)amino)-9 H-purin-9-
yDtetrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic

0
N CF

N B
Ho—|E (IPDI— S ’
N o 0 N N/
OH OHLQ/
HO  OH

Hop chét néu & d& muc ndy duoc tdng hop theo cach twong ty nhu Vi du 1 nhung bang
cach sir dung 6-clopurin ribosit va amin tuong tmg & bude a: 'H NMR (400MHz, DMSO-ds) 8
8,68 (s, 1H), 8,46 (s, 1H), 8,25 (s, 1H), 7,67 (d, J= 8,1 Hz, 2H), 7,54 (d, J= 8,1 Hz, 2H), 5,95 (d,
J=5,8 Hz, 1H), 4,79 (s, 2H), 4,61 (t, J = 5,3 Hz, 1H), 4,24 (t, J = 4,1 Hz, 1H), 4,20 — 4,06 (m,
3H), 2,25 (t,J=20,5 Hz, 2H). ESI MS [M-H] d6i voi C19Ha1F3NsOgP,, theo tinh todn 582,1, theo
thu nghiém 582,2.
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Vidu 12

Téng hop axit (((((2R,3S,4R,5R)-3,4-dihydroxy-5-(6-((4-metylbenzyl)amino)-9 H-purin-9-
yDtetrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic

T
S e

o 0
HO=P._ PO </N P

|
OH OHK@/ N

<
N

HO  OH

e

Hop chét néu & d& muc nay duoc téng hop theo cch tuong ty nhu Vi du 1 nhung bang
cach st dung 6-clopurin ribosit va amin twong ung & bude a: 'H NMR (400MHz, DMSO-ds) &
8,61 (s, 1H), 8,45 (s, 1H), 8,26 (s, 1H), 7,22 (d, /= 7,8 Hz, 2H), 7,10 (d, J= 7,8 Hz, 2H), 5,94 (d,
J=5,7Hz, 1H), 4,67 (s, 2H), 4,60 (t, J = 5,4 Hz, 1H), 4,23 (t, /= 4,2 Hz, 1H), 4,19 — 4,04 (m,
3H), 2,31 — 2,18 (m, 5H). ESI MS [M-H] ddi v6i C1sH24NsOgP5, theo tinh toan 528,1, theo thir
nghiém 528,2.

Vidu 13

Téng hop axit (((((2R,3S,4R,5R)-5-(6-((3,5-diclobenzyl)amino)-9H-purin-9-yl)-3,4-dihydrox-
ytetrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic

HN/\©/CI
1 g, XY

HO-P P-O Cl
N
Cl)H OHL(OJ/ N
HO  OH

Hop chét néu ¢ d& muc nay duoc tbng hop theo cich tuong tw nhu Vi du 1 nhung bang
cach sir dung 6-clopurin ribosit va amin tuong tng & budc a: 'H NMR (400MHz, DMSO-ds) 8
8,61 (s, 1H), 8,46 (s, 1H), 8,26 (s, 1H), 7,48 (t, J=2,0 Hz, 1H), 7,39 (s, 2H), 5,95 (d, /= 5,7 Hz,
1H), 4,70 (s, 2H), 4,61 (t, J= 5,4 Hz, 1H), 4,24 (t, J= 4,2 Hz, 1H), 4,20 — 4,05 (m, 3H), 2,26 (t, J
= 20,5 Hz, 2H). ESI MS [M-H] dbi véi C1sHa0CLaNsOgPs, theo tinh todn 582,1, theo thir nghiém
582,2.
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Vidu 14

Toéng hop axit ((((2R,3S,4R,5R)-5-(6-(benzylamino)-2-metyl-9H-purin-9-yl)-3,4-dihydroxyt-
etrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic

P
NMP, 120 °C ACO o N7 N7 CHs  MeOH, nhict do
trong phong

AcO  OAc Budc a AcO  OAc Budc b

N/\© HN/\©
A Ao

AcO

HN/\© HN/\©

/N AN N /N \ N

<N | " /)\I Me,Sn, Pd(PPhy)s ¢ | Y K,COs
Y

H
N
0 ¢

1) Cl,POCH,POCI,
(

i i N N/ CH CH3;0)3P0, 0 °C N
o fiPsg © ? HO ©
OH OH /\Q, 2) EtLNHHCOy™ 0,5M A(_Y
HO\: "’OH 0°C dén nhi}g:;tLr (2(2 tcrong phong; HO\C "/OH

Buéc a: Pd(PPhs)s (196mg, 0,17mmol, 10 mol%) dugc bd sung vao hdn hop phan Gng da
duoc suc nito chira chit dan xudt cia iot (1,03g, 1,7mmol) va tetrametyltin (470pl, 3,34mmol)
trong NMP (10ml) va hdn hop phan (g nay duge dun ndng & nhiét d¢ 120°C qua dém. Phan tich
LCMS chi thi viéc tao ra san pham. H3n hop nay dugc gidm nhiét do dén nhiét do trong phong,
pha lodng bang nudc, chiét bang etyl axetat, lam khd (MgSOa), loc va ¢6. Can duoc tinh ché bang
cot cuc nhanh dé nhan duge san phém (1g). ESI MS [M+H]* d6i v6i C24H27Ns04, theo tinh toén
498,2, theo thir nghiém 498,3

Bude b: K2CO3 (276mg, 2mmol) duge bd sung vao dung dich chira chét din xuét axetat
thu duge theo bude a (1g, 2,01 mmol) trong metanol (Sml) va hdn hgp phan img nay dugc khudy
& nhiét do trong phong trong thoi gian 1 gio. Sau d6, né dugc pha lodng bang diclometan, loc qua
dém silic dioxit. Dich loc duge cb va tinh ché bing cot cuc nhanh (ISCO, cot 40g, 0% dén 20%
metanol trong diclometan, 20 phit) dé nhan duogc hop chét & dang rin mau tring duc (450mg,

60%) ESI MS [M+H]* dbi véi C1sH21N50s4, theo tinh toan 372,2, theo thir nghiém 372,2
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Budc c: San phdm thu duge theo budc b (150mg, 0,4mmol) dugce hda tan trong trimetyl
phosphat (3ml) va lam lanh dén nhiét d6 0°C (bé nudc d4), sau d6 dung dich 1am lanh bang nuéc
da chira metylenbis(phosphonic diclorua) (504mg, 2mmol, 5 duong lugng) trong trimetyl phosphat
(Iml) dugc bd sung nhd giot vao. Hon hop phan Gng nay dugc khudy & nhiét d6 0°C trong thoi
gian 3 gio, va luc d6 duge toi mdt cach cén than bang dung dich trietylamoni bicacbonat 0,5M
(8ml) va khudy & nhiét d6 0°C trong thoi gian 15 phit, va sau d6 2 gi & nhiét do trong phong.
H&n hop phan tng nay dugc tinh ché theo phuong phap sic ky 1éng cao 4p pha dao (cot C18,
gradien ctia axetonitril va nudc 0% dén 30% véi 0,1% TFA) dé tao ra san phém & dang rin mau
trang: 'H NMR (400MHz, DMSO-ds) & 8,48 — 8,32 (m, 2H), 7,38 — 7,18 (m, 5H), 5,92 (d, /= 6,0
Hz, 1H), 4,71 (s, 2H), 4,55 (t, J= 5,5 Hz, 1H), 4,19 — 3,98 (m, 4H), 2,44 (s, 3H), 2,23 (t, J= 20,5
Hz, 2H). ESI MS [M-H] d6i v&i C1oHasNsOoPa, theo tinh todn 528,1, theo thir nghiém 528,2.

Vidu 15

Téng hop axit (((((2R,3S,4R,5R)-5-(6-(benzylamino)-2-vinyl-9H-purin-9-yl)-3,4-dihydroxy-
tetrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic

-0
Lo R0
0
! ST
OH OH ]
o. NN el o NN
Pd(PPhs)s, KoCOs
\__/ 1,2-dimetoxyetan:HO (9:1) — 1) TSI
e OH 85°C; 72% HO  OH C""F\/P\_CI
Cl
Buéc a Buéc b

(CH;0)3PO0, 0°C
2) E;sNHHCOs™ 0,5M
0°C dén nhiét d6 trong phong; 8%

il M </ | i i < ]
HOTR =0 N N/)\/ _10%Pd/C, Hp 1atm.  HOTNAA=0 - N&‘\/
OH OH — ‘ OH OH
MeOH, nhiét d¢o trong phong
R 35% R
HO OH Bude ¢ HO OH

Budc a: Hon hop gdbm N°®-benzyl-2-clopurin ribosit (783mg, 2mmol), este pinacol cua axit

vinylboic (462mg, 3mmol, 1,5 duong lugng), KoCOs (828mg, 6mmol, 3 duong luong) va
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Pd(PPh;)s trong 1,2-dimetoxyetan:H2O (theo ty 1€ 9:1, 10ml) duoc khudy trong khi quyén N &
nhiét do 85°C trong thdi gian 1 ngay. Hon hop phan ing nay duge giam nhiét do dén nhiét do
trong phong, pha lodng bang EtOAc (100ml) va rira bang H20 (50ml). Lp hiru co dugc tach, lam
kho trén MgSOs, loc va lam bay hoi d8 tao ra chat rén mau vang. San phdm thd dugc ria bang

MTBE (50ml) va sir dung truc tiép & budc tiép theo (550mg, 72%).

Budc b : Hop chét néu & d& muc nay duge tdng hop theo cach twong ty nhu Vidu 1. 'H
NMR (400MHz, DMSO-ds) & 8,39 (s, 1H), 7,38 (d, /= 7,0 Hz, 2H), 7,29 (t, /= 7,6 Hz, 2H), 7,25
~ 17,15 (m, 1H), 6,64 (dd, J = 17,2, 10,4 Hz, 1H), 6,39 (dd, J= 17,2, 2,4 Hz, 1H), 5,94 (d, /= 6,0
Hz, 1H), 5,55 (d, /= 10,5 Hz, 1H), 4,73 (s, 2H), 4,63 (t, J = 5,5 Hz, 1H), 4,28 — 4,00 (m, 4H), 2,25
(t,J=20,4 Hz, 2H). ESIMS [M+H]* dbi v&i CaoHagNsOgP2, theo tinh toan 542,1, theo thir nghiém
542,2.

Budc c: San pham thu dugc theo bude b (40mg, 0,06mmol) dugc hoa tan trong MeOH
(10ml), duge suc N2 va 10% Pd/C (50% udt, 30mg) duoc b6 sung vao. Hon hop phan tng dugc
khudy manh trong khi quyén Ha (qua bong) trong thoi gian 2 giér va sau khi loc san pham dugc
tinh ché theo phwong phép séc ky 16ng cao ap RP18 (H,O+ 0,1% TFA/axetonitril+ 0,1% TFA) dé
tao ra chit rén mau tring (14mg, 35%): 'H NMR (400MHz, DMSO-ds) & 8,52 — 8,18 (m, 2H),
7,33 — 7,27 (m, 2H), 7,27 — 7,18 (m, 2H), 7,15 (t, J = 7,2 Hz, 1H), 5,86 (d, /= 6,0 Hz, 1H), 4,64
(s, 2H), 4,55 (t, J= 5,5 Hz, 1H), 4,19 — 3,98 (m, 4H), 2,70 - 2,61 (m, 2H), 2,16 (t, J = 20,5 Hz,
2H), 1,16 (t, J = 7,6 Hz, 3H). ESI MS [M+H]* dbi v&i C20H27NsO9P, theo tinh toan 544,1, theo
thur nghiém 544,2.

Vidu 16

Téng hop axit (((((2R,3S,4R,5R)-5-(2-alyl-6-(benzylamino)-9 H-purin-9-yl)-3,4-dihydroxy-
tetrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic
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Hop chit néu ¢ dé& muc nay dugc tong hop theo cach tuwong ty nhu Vi dy 15: 'H NMR
(400MHz, DMSO-ds) & 8,46 (s, 1H), 8,37 (s, 1H), 7,41 — 7,34 (m, 2H), 7,30 (t, J= 7,5 Hz, 2H),
725 -7.18 (m, 1H), 6,17 — 6,03 (m, 1H), 5,92 (d, J = 6,0 Hz, 1H), 5,28 — 5,00 (m, 2H), 4,70 (s,
2H), 4,60 (t, J= 5,6 Hz, 1H), 4,27 — 4,02 (m, 4H), 3,49 (d, J= 6,8 Hz, 2H), 2,24 (t, /= 20,5 Hz,
2H). ESIMS [M+H]* dbi voi C21H2sNs509P2, theo tinh toan 556,1, theo thir nghiém 556,3.

Vidu 17

Téng hop axit (((((2R,3S,4R,5R)-5-(6-(benzylamino)-2-propyl-9 H-purin-9-yl)-3,4-dihydro-
xytetrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic

HN
o o </N , \/N\©
N/J\/\

1} |l
HO-P._P-0

OH OH key/N

HO  OH
Hop chét néu & d& muc nay dugc téng hop theo cich twong ty nhu budc ¢ cia Vi dy 15:
'"H NMR (400MHz, DMSO-ds) 6 8,40 (s, 2H), 8,29 (s, 1H), 7,29 (d, J= 7,6 Hz, 2H), 7,23 (t, J =
7,5 Hz, 2H), 7,15 (t, J = 7,2 Hz, 1H), 5,86 (d, J= 6,0 Hz, 1H), 4,64 (s, 2H), 4,54 (t, / = 5,5 Hz,
1H), 4,19 — 3,94 (m, 4H), 2,71 — 2,55 (m, 2H), 2,17 (t, J = 20,5 Hz, 2H), 1,66 (q, /= 7,4 Hz, 2H),
0,93 — 0,70 (m, 3H). ESIMS [M+H]* ddi véi C21H30NsO9P2, theo tinh toan 558, 1, theo thir nghiém

558,2.

Vidu 18
Téng hop axit [({[(2R,3S,4R,5R)-5-[6-(benzylamino)-2-metoxy-9 H-purin-9-yl]-3,4-dihyd-
roxyoxolan-2-yl]metoxy } (hydroxy)phosphoryl)metyl]phosphonic
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N X
N 25% NaOMe N
7 N
OH < f\//k MeOH, 60 °C; 73% ¢ N
o N N ~  OH L A
o Buée a HO  OH Busc b
HN/\© o o0
1) I i
9 0 </N ,\N CI;IF\/P\C—ICI
T o N P one -
OH OH
(CH;0):PO, 0°C
2) EsNH'HCOs" 0,5M

HO OH

0°C dén nhiét o trong phong; 14%

Budc a: Ribosit da biét (250mg, 0,64mmol) duoc hoa tan trong 25% NaOMe trong dung
dich MeOH (2ml) va khudy & nhiét d6 60°C qua dém. Hon hop phan Gmg nay dugc co trong diéu
kién 4p suét giam va cén sau d6 dugc pha lodng bang H,O (15ml) va axit axetic cho dén dd trung
tinh. San phdm dugc gom bing cach loc (rdn mau tring, 180mg, 73%). ESI MS [M+H]* d6i véi
C18H22N;50s, theo tinh toan 388,4, theo thir nghiém 388, 1.

Budc b: Hop chét néu & d& muc nay thu dugc bang cach ap dung quy trinh twong tu nhu
theo Vi du 1 dé tao ra chét rdn mau tring (37mg, 14%): '"H NMR (400MHz, DMSO) § 8,48 (s,
1H), 8,20 (s, 1H), 7,37 — 7,17 (m, SH), 5,82 (d, J = 5,9 Hz, 1H), 4,64 (d, /= 5,0 Hz, 3H), 4,28 —
4,00 (m, 4H), 3,80 (s, 3H), 2,23 (t, J= 20,5 Hz, 2H). ESI MS [M+H]* d6i v&i C1sH26N5010P2, theo
tinh toan 546,4, theo thir nghiém 546,1.

Vidu 19
Téng hop axit [({[(2R,3S,4R,5R)-5-[6-(benzylamino)-2-(metylamino)-9 H-purin-9-yl]-3,4-dih-
ydroxyoxolan-2-yl]metoxy}(hydroxy)phosphoryl)metyl]phosphonic
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HN/\© N
NfN 40% MeNH, Nw Ny

7l
o < H,0, 60 °C; 85% 4
o N N/)\CI OH <N | A _cH,
o) N™ °N
~y
HO  OH Butc a HO  OH Budc b
0o o
) 11 Il
0 IK ClgvaRc_nCl
Ho—lfvp o )\ CHy
OH OH
(CH;0):PO, 0°C
\' . + N
HO OH 2) EtzNH'HCO;™ 0,5M

0°C dén nhiét do trong phong; 15%

Bude a: Ribosit d& biét (250mg, 0,64mmol) duge hoa tan trong 40% MeNH; trong dung
dich H,0 (2ml) va khudy & nhiét d6 60°C qua dém. Sau d6, hdn hop phan ng nay dugc cd trong
didu kién 4p sudt giam va can duoc pha lodng bang H>O (15ml). San pham duge gom béng cach
loc (r&n mau tring, 210mg, 85%). ESI MS [M+H]* ddi v6i C1sH23NsOs, theo tinh toan 387,4, theo
thu nghiém 387,3.

Budc b: Hop chét néu & d& muc nay thu dugc bang cach 4p dung quy trinh tvong ty nhu
theo Vi du 1 dé tao ra chét rdn mau tring (38mg, 15%): '"H NMR (400MHz, DMSO) & 8,08 (s,
1H), 7,42 — 7,19 (m, 5H), 5,79 (d, J= 6,1 Hz, 1H), 4,75 — 4,45 (m, 3H), 4,24 — 4,02 (m, 4H), 2,81
(s, 3H), 2,22 (t, J=20,4 Hz, 2H). ESIMS [M-H] d6i véi C19H26NsO9P2, theo tinh toan 543,4, theo
thtr nghi€m 543,2.

Vidu 20
Téng hop axit ((((2R,3S,4R,5R)-5-(6-(benzylamino)-2-(dimetylamino)-9H-purin-9-yl)-3,4-d-
ihydroxytetrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic

o o0 (N:El/N\@

1l
HO- P\/P 0 N NA ~
OH OHL®/ N
HO  OH
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Hop chét néu & d& muc nay dugc tdng hop theo cach twong tu nhu Vi du 19 nhung béng
cach sir dung dimetylamin & buéc a: 'H NMR (400MHz, DMSO-ds) & 8,15 (s, 1H), 8,09 (s, 1H),
736 (d,J=7,2 Hz, 2H), 7,29 (t, J= 7,5 Hz, 2H), 7,21 (t, /= 7,2 Hz, 1H), 5,81 (d, J= 5,5 Hz, 1H),
4,68 — 4,57 (m, 3H), 4,26 — 4,20 (m, 1H), 4,20 — 4,00 (m, 3H), 3,06 (s, 6H), 2,24 (t, J = 20,4 Hz,
2H). ESI MS [M+H]* déi véi Ca0HasNeOsP3, theo tinh todn 559,1, theo thit nghiém 559,2.

Vi du 21
Téng hop axit (((((2R,3S,4R,5R)-5-(6-(benzylamino)-2-(pyrolidin-1-yl)-9 H-purin-9-yl)-3,4-d-
ihydroxytetrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic

HO- P\/P 0

OH OHLU

Hop chit néu & d& muc nay dugc tong hop theo cach twong ty nhu Vi du 19 nhung bing
cach st dung pyrolidin & budc a: 'H NMR (400MHz, DMSO-ds) & 8,15 (s, 2H), 7,42 — 7,14 (m,
5H), 5,82 (d, J= 5,5 Hz, 1H), 4,71 — 4,51 (m, 3H), 4,26 (t, J = 4,3 Hz, 1H), 4,21 — 4,00 (m, 3H),
3,46 (s, 4H), 2,23 (t, J = 20,4 Hz, 2H), 1,89 (s, 4H). ESI MS [M+H]* dbi v&i C22H31NsO9P2, theo
tinh todn 585,1, theo thir nghiém 585,2.

Vi du 22
Téng hop axit (((2R,3S,4R,5R)-5-(6-(benzylamino)-2-(piperidin-1-yl)-9H-purin-9-yl)-3,4-d-
ihydroxytetrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic

Hop chat ndu & d& muc nay dugc tdng hop theo cach twong tu nhu Vi dy 19 nhung bing
cach str dung piperidin & budc a: 'H NMR (400MHz, DMSO-ds) 6 8,20 (s, 1H), 8,10 (s, 1H), 7,38
—7,33 (m, 2H), 7,33 - 7,25 (m, 2H), 7,25 - 7,16 (m, 1H), 5,81 (d, J= 5,6 Hz, 1H), 4,66 — 4,52 (m,
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3H), 4,20 (t, J = 4,3 Hz, 1H), 4,17 — 4,00 (m, 3H), 3,74 — 3,62 (m, 4H), 2,24 (t, J= 20,5 Hz, 2H),
1,64 — 1,38 (m, 6H). ESI MS [M-H]- dbi véi C23H3NsOoP3, theo tinh toan 597,2, theo thi nghiém
597,3.

Vidu 23
Téng hop axit (((((2R,3S,4R,5R)-5-(6-(benzylamino)-2-morpholino-9 H-purin-9-yl)-3,4-dihyd-
roxytetrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic

¢

N B

IR </ fN

HO“ZF/EQOL(OJ/N 2
(_o

HO OH
Hop chét néu & d& muc nay dugc tong hop theo cach twong ty nhu Vi du 19 nhung bang
cach sir dung morpholin & budc a: 'H NMR (400MHz, DMSO-ds) 6 8,24 — 8,02 (m, 2H), 7,37 -
7,17 (m, 5H), ‘5,79 (d,J=5,9 Hz, 1H), 4,72 - 4,51 (m, 3H), 4,23 — 3,99 (m, 4H), 3,61 (s, 8H), 2,23
(t, J=20,5 Hz, 2H). ESI MS [M-H]- d4i v&i C22H2sN6010P2, theo tinh toan 599,2, theo thir nghiém
599,3

Vidu 24
Téng hop axit (((((2R,3S,4R,5R)-5-(6-(benzylamino)-2-(isopropylthio)-9 H-purin-9-yl)-3,4-
dihydroxytetrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic

cl cl
N A N BN
N N
y NHg/MeOH % BnNHj, EtsN
S SH L .5
ol NS ol NS EtOH
~_Y Budc a HO/\Q Buée b

‘.

AcG OAc Ho ~ OH

AcO

Hop chat X

P

HN/\© 1) Cl,POCH,POCI, HN™ “Ph

N BN (CH30)3P0, 0°C N \

: 1, (T o S 1 —
HO_FIJE/(F;HOL@N NG 2) EsNH'HCOy 0,5M NN g

N
S 4 iAp AA \ ' (0]
)\ 0°C dén nhiét d¢ trong phong; 33%
Budgc ¢ HO

HO  OH Ho ~ OH

0
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Budc a: Dung dich chira hop chét X (5g, 10,2mmol) trong MeOH (60ml) duge xir Iy bang
khi amoniac trong thoi gian 10 phit & nhiét d6 -20°C. Sau d6, hdn hop nay dugc nang nhiét d6 1én
dén nhiét do trong phong va khudy cho dén phan tng hoan thanh. Tiép d6, nito duge suc qua hdn
hop phan tmg dé loai bo khi amoniac du. H8n hogp nay dugc ¢b va tinh ché theo phuong phép séc

ky 1ong cao 4p diéu ché dé tao ra san phdm mong mudn (750mg, 20%).

Budc b: San phdm thu dugc theo bude a (0,36g, 1mmol), benzyl amin (0,115ml, 1,05mmol,
1,05 duong lugng), va EtsN (0,15ml, 1,Immol, 1,1 duong lugng) trong EtOH khan (3,3ml) duoc
khudy & nhiét d6 70°C trong thoi gian 4 gio. Sau d6, hdn hop phan tmg nay duge giam nhiét do

dén nhiét d6 trong phong, ¢d va sit dung dugc ma khdng can tinh ché thém.

Bude c: San phdm thu dugc theo bude b dugce hoa tan trong trimetyl phosphat (5Sml) va
lam lanh dén nhiét d6 0°C (bé nuéc da), sau d6 dung dich lanh chira metylenbis(phosphonic
diclorua) (1,2g, 15mmol, 5 duong lugng) trong trimetyl phosphat (3ml) dugc bd sung nho giot
vao. H8n hop phan ng nay dugc khudy & nhiét do 0°C trong thoi gian 3 gid, va luc d6 dugc toi
mdt cach cin than bing dung dich trietylamoni bicacbonat 0,5M (6ml) va khudy & nhiét do 0°C
trong thoi gian 15 phat, va sau d6 2 gio & nhiét d6 trong phong. Hon hop phan tng nay dugc tinh
ché theo phuong phép séc ky long cao ap pha dao (cot C18, gradien clia axetonitril va nudc 0%
dén 40% véi 0,1% TFA) d& tao ra san phidm ¢ dang rin mau trdng véi hiéu sudt 6% (38mg): 'H
NMR (400MHz, DMSO-ds) 6 8,53 (s, 1H), 8,27 (s, 1H), 7,37 - 7,17 (m, 5H), 5,84 (d, /= 5,8 Hz,
1H), 4,65 (s, 2H), 4,56 (t, J= 5,5 Hz, 1H), 4,24 — 4,17 (m, 1H), 4,17 — 4,01 (m, 3H), 3,82 - 3,71
(m, 1H), 2,24 (t, J = 20,5 Hz, 2H), 1,28 (d, J = 6,8 Hz, 6H). ESI MS [M+H]" déi véi
C21H29NsO9P2S, theo tinh toan 590,1, theo thir nghiém 590,2

Vi dy 25
Téng hop axit (((2R,3S,4R,5R)-5-(6-(benzylamino)-2-(isopropylsulfonyl)-9 H-purin-9-yl)-3,4-
dihydroxytetraydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic
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</ f\)\ J\ m-CPBA IB\HJ\ BnNH,, EtsN
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Budc a: San phém thu duoc theo budc a ctia Vi du 24 (4,5g, 12,5mmol) trong metylen
clorua (50ml) dugc xir ly timg phan bang m-CPBA (2,2g, 38,2mmol). Hon hgp phéan tmg nay duoc
khudy & nhiét d6 trong phong cho dén khi hoan thanh. Hon hop nay dugc pha loang bang metylen
clorua (200ml), rtra hai 14n bang dung dich nuéc NaHSOs, 1am kho trén NazSOs, va ¢6. Cin duge
tinh ché theo phuong phép séc ky long cao &p didu ché d& tao ra san pham mong mudn & dang rin

mau tring (780mg, 16%).

Budc b: San phdm thu dugc theo buéc a (0,393g, Immol), benzyl amin (0,115ml,
1,05mmol, 1,05 duong luong), va EtsN (0,15ml, 1,Immol, 1,1 duong lugng) trong EtOH khan
(3,3ml) dwoc khudy & nhiét d6 70°C trong thoi gian 4 gid. Sau d6, hdn hgp phan ing nay duge

giam nhiét 6 dén nhiét do trong phong, c6 va dugc str dung ma khong can tinh ché thém.

Budc c: San phim thu dugc theo budc b dugc hoa tan trong trimetyl phosphat (4ml) va
lam lanh dén nhiét d6 0°C (bé nudc d4), sau d6 dung dich lanh chira metylenbis(phosphonic di-
clorua) (1,2g, Smmol, 5 dwong lugng) trong trimetyl phosphat (2ml) duoc b6 sung nhé giot véo.
H&n hop phan tmg nay dugc khudy & nhiét do 0°C trong thoi gian 3 gid, va lic d6 dugce t6i mot
céch cin than bang dung dich trietylamoni bicacbonat 0,5M (6ml) va khudy & nhiét d6 0°C trong
thoi gian 15 phut, va sau d6 2 gid & nhiét do trong phong. Hn hop phan (mg nay dugc tinh ché
theo phuong phap séc ky long cao 4p pha dao (cot C18, gradien cua axetonitril va nudce 0% dén
40% véi 0,1% TFA) dé tao ra san phim & dang rén mau trang véi hidu sudt 22% (50mg): 'H NMR
(400MHz, DMSO-ds) 8 9,21 (t, /= 6,2 Hz, 1H), 8,66 (s, 1H), 7,42 - 7,15 (m, 5H), 5,97 (d, /= 6,1
Hz, 1H), 4,74 — 4,66 (m, 2H), 4,60 (dd, J= 6,1, 5,0 Hz, 1H), 4,26 — 4,22 (m, 1H), 4,19 — 4,07 (m,

-74-



38177

4H), 3,78 (p, J = 6,8 Hz, 1H), 2,26 (t, J = 20,5 Hz, 2H), 1,12 (dd, J = 6,8, 2,4 Hz, 6H). ESI MS
[M+H]* d6i véi Ca1HaoNs011P2S, theo tinh todn 622,1, theo thir nghiém 622,2

Vidu 26
Téng hop axit ((2R,35,4S,5R)-5-(6-amino-2-flo-9 H-purin-9-yl)-3,4-dihydroxytetrahydrofuran-
2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic

NH,
o 0 SN
TR </ |

O B0 N//kF
OH OHkq

HO OH
Hop chét néu ¢ d& muc nay duoc tong hop theo cich tuong tu nhu bude B cua Vi du 1
béng cach sir dung rugu tuong tng: '"H NMR (400MHz, DMSO-ds) & 8,17 (s, 1H), 8,02 — 7,72 (m,
2H), 6,15 (d, /= 4,3 Hz, 1H), 4,30 — 4,09 (m, 4H), 4,00 — 3,88 (m, 1H), 2,24 (t, J = 20,5 Hz, 2H).
ESI MS [M+H]* d6i v6i C11H17FNsOoP2, theo tinh toan 444,0, theo thir nghiém 444,1.

Vi du 27
Téng hop axit ((((2R,3R,4R,5R)-5-(6-amino-9H-purin-9-yl)-4-flo-3-hydroxytetrahydrofuran-2-
yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic

NH,

N AN

HO—-P._P-0 < )N
OH OHL<_7/

Hop chét néu & d& muc nay dugc tong hop theo cach twrong tu nhu bude b ctia Vi du 1 bing
cach str dung rugu twong ing: 'H NMR (400MHz, DMSO-ds) § 8,45 (s, 1H), 8,26 (s, 1H), 7,92
(s, 2H), 6,27 (dd, J= 17,2, 2,8 Hz, 1H), 5,50 (ddd, /= 52,5, 4,5, 2,8 Hz, 1H), 4,64 — 4,52 (m, 1H),
4,29 — 4,08 (m, 3H), 2,25 (t, J = 20,4 Hz, 2H). ESI MS [M+H]* dbi v&i C11H1sFNsOsP2, theo tinh
toan 428,1, theo thr nghiém 428,1.
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Vi du 28
Téng hop axit [({[(2R,3R,4S,5R)-5-(6-amino-2-clo-9H-purin-9-yl)-4-flo-3-hydroxyoxolan-2-
yllmetoxy} (hydroxy)phosphoryl)metyl]phosphonic

N~ CI—p._R-Cl o o N~
< | cl Cl I o < |
OH N /)\ > HO—F?\/’,3 0 N /)\
o N™ ~Cl (CH;0):P0, 0°C OH OH o N" cl
2) ExNHHCOy 0,5M
R 0°C dén nhiét d6 trong phong R
HO  F HO F

Hop chét néu & d& myc nay dwoc téng hop theo cach twong tw nhu Vi du 1 bang cach sir
dung ruou c6 ban trén thi truong. 'H NMR (400MHz, DMSO-ds) 8 8,28 (d, J= 2,2 Hz, 1H), 7,92
(s, 2H), 6,36 (dd, J= 14,3, 4,6 Hz, 1H), 5,26 (dt, /= 52,5, 4,3 Hz, 1H), 4,51 (dt, J= 18,6, 4,7 Hz,
1H), 4,19 (t, J= 6,0 Hz, 2H), 4,04 (t, /= 5,0 Hz, 1H), 2,26 (t, J=20,5 Hz, 2H); MS: (ES) m/z theo
tinh toan cho C11HisCIFNsOsP2 [M-H] 460,1, theo thir nghiém 460,1.

Vidu 29
Tong hop axit (((((2R,3R,4S,5R)-5-(6-(benzylamino)-2-clo-9H-purin-9-yl)-4-flo-3-hydroxy-
tetrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic

Cl
AP 1
N 1) BnNH,, EtsN
(0] N 2y 3
BzO B N N4i\CI <AL EtOH, 70 °C
| > o. N7 N7 “cl
Bzd F CSQCOg, ACN BzO 2) K2003, MeOH
nhiét d6 trong phong R nhiét d§ trong phong
. BzO F )
Budc a Budc b
HN ’ HN
@ ci— P\/ ~cl /\©
%
o o (MeO)aPO o °C < By
|| B 0 -— o. N N~ Cl -
HO (’DD/ é;o 2) BNHHCOy 0,5M  HO
R 0°C dén nhiét d6 trong phong R
HO F Budc ¢ HO' =

Budc a: 2,6-diclopurin (3,6g, 18,8mmol) dugc hoa tan trong 90ml axetonitril va xir ly bang Cs,COs
(7,5g, 23mmol, 1,2 duong lwong). Hon hop nay duge khudy & nhiét d6 trong phong trong thoi gian
30 phut. Chat din xuat bromo d biét (8,75g, 21mmol, 1,1 dwong lugng) dugc hoa tan trong 100ml
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axetonitril va bd sung nho giot hén hop nay vao qua phéu cép lidu. Hdn hop nay dugc dé khudy
qua dém & nhiét do trong phong. Hon hop nay dugce loc trén dém silicagel va c6. Can dugc hap
phu vao silic dioxit va tinh ché bing cach st dung ct sic ky (hexan / etyl axetat) dé tao ra san
phim & dang rén mau tring véi higu sudt 77% (7,72g). 'H NMR (400MHz, cloroform-d) & 8,39
(d, J=3,0 Hz, 1H), 8,10 (ddt, J= 8,5, 3,1, 0,9 Hz, 4H), 7,74 — 7,36 (m, 6H), 6,64 (dd, J = 21,8,
2,8 Hz, 1H), 5,83 - 5,69 (m, 1H), 5,40 (ddd, J=49,9, 2,8, 0,8 Hz, 1H), 4,89 — 4,77 (m, 2H), 4,62
(q, J = 4,0 Hz, 1H). ESI MS [M+H]* d6i véi C24H17CLaFN4Os, theo tinh toan 531,1, theo thu
nghiém 531,1.

Budc b: San phdm thu dugce theo bude a (9,0g, 17mmol), benzyl amin (3ml, 26mmol, 1,5
duong lugng), va EtsN (5ml, 34mmol, 2,0 dwong lugng) trong EtOH khan (60ml) dugc khudy &
nhiét d6 70°C trong thoi gian 4 gid. Sau d6, hdn hgp phan img nay duoc giam nhiét do dén nhiét
do trong phong va san phém dwoc gom bang cach loc va st dung dugc ma khong can tinh ché
thém (rin mau tring, 8,9g, 87%). ESI MS [M+H]" d6i v6i C31HasCIFNsOs, theo tinh toan 602,2,
theo thir nghiém 602,0.

San phdm néu trén (10,2g, 17mmol) va K2COs (7g, 51mmol, 3 duong lugng) duge hoa tan
trong 170ml metanol va khudy & nhiét do trong phong trong thoi gian 4 gid. Sau do, hdn hop phan
g nay duge loc va cd trén dém silicagel. Hbn hop phan ng ndy dugc tinh ché bang cach su
dung cot séc ky (metylen clorua / metanol) d8 tao ra san phdm 13 chit rin mau tring vé&i higu suét
80% (5,3g): 'H NMR (400MHz, DMSO-ds) 8 8,97 (t, J = 6,3 Hz, 1H), 8,31 (d, J= 2,0 Hz, 1H),
7,36 — 7,18 (m, SH), 6,34 (dd, J= 13,6, 4,7 Hz, 1H), 5,23 (dt, J = 52,6, 4,3 Hz, 1H), 4,66 (q, J =
7,3, 5,7 Hz, 2H), 4,43 (dt, J= 19,0, 4,8 Hz, 1H), 3,84 (q, /= 4,9 Hz, 1H), 3,65 (tq, J = 12,0, 6,2,
5,2 Hz, 2H). ESI MS [M+H]" d6i v6i C17H1sCIFN5O3, theo tinh toan 394, 1, theo thir nghiém 394,1.

Budc ¢: San phdm thu dugc theo bude b (800mg, 2mmol) dugc hoa tan trong trimetyl
phosphat (15ml) va lam lanh dén nhiét do6 0°C (bé nuéc d4), sau d6 dung dich lanh chua
metylenbis(phosphonic diclorua) (2,5g, 10mmol, 5 dwong luong) trong trimetyl phosphat (Sml)
duogc bd sung nhé giot vao. Hon hgp phan ing nay dugc khudy & nhiét 6 0°C trong thoi gian 3
gid, va lic d6 duogc t6i mot cach cn than bang dung dich trietylamoni bicacbonat 0,5M (15ml) va
khudy & nhiét d6 0°C trong thoi gian 15 phit, va sau d6 2 gio ¢ nhiét do trong phong. Hon hop
phan (rng nay dugc tinh ché theo phwong phép séc ky 16ng cao &p pha déo (cot C18, gradien ciia

axetonitril va nudc 0% dén 40% vé6i 0,1% TFA) dé tao ra san phém & dang rin mau trdng véi hiéu
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sut 22% (290mg): "H NMR (400MHz, DMSO-de) & 8,99 (t, J= 6,3 Hz, 1H), 8,30 (d, J = 2,2 Hz,
1H), 7,40 — 7,18 (m, SH), 6,38 (dd, J= 14,3, 4,6 Hz, 1H), 5,45 — 5,04 (m, 1H), 4,65 (t, J = 5,5 Hz,
2H), 4,54 — 4,42 (m, 1H), 4,19 (t, J = 6,1 Hz, 2H), 4,04 (t, /= 5,1 Hz, 1H), 2,26 (t, J = 20,5 Hz,
2H). ESI MS [M-H] dbi v6i C15Ha1CIFNsOsPa, theo tinh toén 550,8, theo thir nghiém 550,2.

Vidu 30
Téng hop axit (((((2R,3R,4S,5R)-5-(6-(benzyl(metyl)amino)-2-clo-9 H-purin-9-yl)-4-flo-3-
hydroxytetrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic
-
HO” ﬁl’vg\o © <N | N/)\C'
OH OH
HO F
Hop chét néu & d& muc nay dugc tong hop theo cach twong tw nhu Vi du 29 bing céach st

dung san phdm ctia budc a theo Vi du 29 va amin tuong tmg: 'H NMR (400MHz, DMSO-de) ¢
dang hdn hop gdm céc chat ddng phan hinh hoc § 8,32 (d, J = 2,1 Hz, 1H), 7,40 — 7,19 (m, 5H),
6,42 (dd, J= 14,5, 4,6 Hz, 1H), 5,55 (s, 1H), 5,27 (dt, J= 52,4, 4,2 Hz, 1H), 4,95 (s, 1H), 4,50 (dt,
J=18,4,4,5 Hz, 1H), 4,19 (t, J= 6,1 Hz, 2H), 4,05 (q, /= 5,0 Hz, 1H), 3,65 (s, 1H), 3,11 (s, 2H),
2,26 (t, J = 20,5 Hz, 2H). ESI MS [M+H]* d6i v6i C19H23CIFNsOgPs, theo tinh toan 566,1, theo
thr nghiém 566,2

Vidu3la
Téng hop axit ((((2R,3R.4S,5R)-5-(2-clo-6-(metylamino)-9 H-purin-9-yl)-4-flo-3-hydroxy-
tetrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic

HN
TN

//kCl

2 8ol
/I\/l\
HOOH OI—P/\q
HO F

Hop chét néu & dé muc nay dugce tdng hop theo cach twong tu nhu Vi du 29 bang cach sir
dung san phdm ctia budc a theo Vi du 29 va amin tuong Gng: 'H NMR (400MHz, DMSO-ds) 8

-78-



38177

8,36 (q, J=4,6 Hz, 1H), 8,27 (s, 1H), 6,45 (brs, 2H), 6,37 (dd, J = 14,3, 4,6 Hz, 1H), 5,25 (dt, J=
52,4, 4,3 Hz, 1H), 4,50 (dt, J = 18,6, 4,6 Hz, 1H), 4,19 (t, J= 5,9 Hz, 2H), 4,04 (q, /= 5,2 Hz,
1H), 3,33 (brs, 1H), 2,93 (d, J = 4,5 Hz, 3H), 2,26 (t, J = 20,4 Hz, 2H). ESI MS [M-H] ddi véi
C12H17CIFNsOsP2, theo tinh toan 474,7, theo thir nghi¢m 474,1.

Vidu3l1b
Téng hop axit (((((2R,3R,4S,5R)-5-(2-clo-6-(etylamino)-9 H-purin-9-yl)-4-flo-3-hydroxy-
tetrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic

HNT
I I /)\
P N 0N "N
OH OH
HO °F

Hop chat néu & d& muc nay duoc tdng hop theo cach tuong tu nhu Vi du 29 bang cach sir
dung san phdm ctia budc a theo Vi du 29 va amin twong timg: 'H NMR (400MHz, DMSO-ds) 8
8,43 (t,J= 5,7 Hz, 1H), 8,26 (s, 1H), 7,28 (brs, 2H), 6,37 (dd, J= 14,3, 4,6 Hz, 1H), 5,25 (dt, J=
52,4, 4,3 Hz, 1H), 4,50 (dt, J = 18,5, 4,6 Hz, 1H), 4,19 (t, J= 6,1 Hz, 2H), 4,03 (q, J = 5,1 Hz,
1H), 3,87 (brs, 1H), 3,45 (m, 1H), 2,27 (t, J = 20,5 Hz, 2H), 1,17 (t, J = 7,2 Hz, 3H). ESI MS
[M+H]* ddi v&i C13H19CIFNsOgP2, theo tinh toan 490,7, theo thir nghiém 490, 1.

Vi duy 32
Téng hop axit (((((2R,3R,4S,5R)-5-(2-clo-6-(isopropylamino)-9H-purin-9-yl)-4-flo-3-hydrox-
ytetrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic

HNJ\

/N \N
2 9 <
P Ps 0N "N ~cl
HO™ 1 10
o6 (Y
HO F

Hop chét néu & @& muc nay duoc téng hop theo cach twong ty nhu Vi du 29 bang céach st
dung san phém cia budc a theo Vi du 29 va amin tuong ng: 'H NMR (400MHz, DMSO-ds) &
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8,27 (m, 2H), 6,37 (d, J = 13,9 Hz, 1H), 5,28 (brs, 2H), 5,25 (d, J = 52,1 Hz, 1H), 4,98 (brs, 1H),
4,51 (d, J=18,3 Hz, 1H), 4,35 (sept, J= 7,9 Hz, 1H), 4,19 (m, 2H), 4,04 (m, 1H), 2,26 (t, /=20
Hz, 2H), 1,21 (dd, J= 6,6, 2,1 Hz, 6H). ESI MS [M-H]" d8i v6i C14H21CIFNsOsP3, theo tinh toan
502,7, theo thir nghiém 502,2.

Vidu 33
Axit  (((((2R,3R,4S,5R)-5-(2-clo-6-(xyclopropylamino)-9H-purin-9-yl)-4-flo-3-hydroxytetrah-
ydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic

HN
<f
(@) (@)
I I 5 o. N N/)\CI

/P\/P\
| |
HO OH OH

HO F
Hop chét néu & d& muc nay dugc téng hop theo cach twong tu nhu Vi du 29 bang cach sir
dung san pham cta budc a theo Vi du 29 va amin tuong tng: 'H NMR (400MHz, DMSO-ds) 3
8,59 (s, 1H), 8,28 (d, /= 2,1 Hz, 1H), 6,38 (dd, /= 14,2, 4,6 Hz, 1H), 5,26 (ddd, J=52,5, 4,3,4,3
Hz, 1H), 4,51 (dt, J= 18,5, 4,5 Hz, 1H), 4,19 (t, J= 6,1 Hz, 2H), 4,03 (q, /= 5,0 Hz, 1H), 2,98 (s,
1H), 2,36 — 2,15 (m, 2H), 0,82 — 0,48 (m, 4H). ESI MS [M—-H]~ d6i véi C14H13CIFNsOgPs, theo
tinh toan 500,03, theo thr nghi€ém 500,0.

Vidu 34
Téng hop axit (((((2R,3R,4S,5R)-5-(2-clo-6-((xyclopropylmetyl)amino)-9H-purin-9-yl)-4-flo-3-
hydroxytetra hydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic

HN/\V

N \N

2 9 <”fo

P _P< 0 N~ ~Cl
HO" & a@“q

HO F
Hop chét néu & dé muc nay dugc tdng hop theo cch twong tu nhu Vi du 29 bang cach sir

dung san phdm cta budc a theo Vi du 29 va amin twong Gng: '"H NMR (400MHz, DMSO-ds) &
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8,54 (s, 1H), 8,28 (s, 1H), 6,37 (dd, J = 14,2, 4,6 Hz, 1H), 5,25 (ddd, J = 52,5, 4,3, 4,3 Hz, 1H),
4,54 — 4,47 (m, 1H), 4,19 (t, J= 6,3 Hz, 2H), 4,05 — 4,01 (m, 1H), 3,81 — 3,74 (m, 1H), 3,30 — 3,27
(m, 1H), 2,26 (dd, J= 20,5, 20,5 Hz, 2H), 1,1 — 1,3 (m, 1H), 0,48 — 0,37 (m, 2H), 0,28 — 0,26 (m,
2H). ESI MS [M—H]" d6i v&i C1sHa0CIFNsOgP,, theo tinh toan 514, 1, theo thir nghiém 514,0.

Vi du 35
Téng hop axit ((((2R,3R,4S,5R)-5-(2-clo-6-(xyclopentylamino)-9 H-purin-9-yl)-4-flo-3-hyd-
roxytetrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic

HN
N B
N
4
0 9 <]L/>
P _ P~ ON" °N" ~cl
HO” 1 " 1>0
OH OH
HO F

Hop chét néu & d& muc nay dugc tong hop theo cach tuong ty nhu Vi du 29 bang cach sir
dung san phdm ctia budc a theo Vi du 29 va amin twong tmg: 'H NMR (400MHz, DMSO-ds) &
8,41 (d,J=17,8 Hz, 1H), 8,27 (s, 1H), 6,37 (dd, J = 14,4, 4,6 Hz, 1H), 5,25 (dt, J= 52,4, 4,3 Hz,
1H), 4,55 — 4,37 (m, 2H), 4,19 (t, J = 6,1 Hz, 2H), 4,03 (q, /= 5,1 Hz, 1H), 2,26 (t, /= 20,5 Hz,
2H), 1,93 (s, 2H), 1,64 (d, J= 62,5 Hz, 6H). ESI MS [M+H]* ddi v6i C16H23CIFNsOsPs, theo tinh
toan 530,1, theo thir nghiém 530,2

Vi du 36
Téng hop axit ((2R,3R,4S,5R)-5-(2-clo-6-(((S)-tetrahydrofuran-3-yl)amino)-9H-purin-9-yl)-4-
flo-3-hydroxytetrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic

Lo»
N \N

OI | /)\CI

g <
PP~ 0 N
T
HO  F

HN

-81-



38177

Hop chit néu & d& muc nay dugc tbng hop theo cach twong tw nhu Vi du 29 bing cach su
dung san phim clia budc a theo Vi du 29 va amin tuong ng: 'H NMR (400MHz, DMSO-ds) 6
8,66 (d, J= 6,2 Hz, 1H), 8,31 (s, 1H), 6,38 (dd, J= 14,3, 4,6 Hz, 1H), 5,26 (ddd, J=52,4,4,2,2.,4
Hz, 1H), 4,61 — 4,67 (m, 1H), 4,57 — 4,45 (m, 1H), 4,19 (t, /= 6,1 Hz, 2H), 4,04 (q, /= 5,0 Hz,
1H), 3,89 (dt, J= 15,3, 7,8 Hz, 2H), 3,73 (q, /= 7,8 Hz, 1H), 3,61 (dd, /= 8,9, 4,4 Hz, 1H), 2,36
~ 1,99 (m, 4H). ESI MS [M—H]" d6i v6i C1sH20CIFNsOyP2, theo tinh toan 530,04, theo thir nghi¢m
530,1.

Vidu 37
Téng hop axit ((((@R,3R,4S,5R)-5-(2-clo-6-(((R)-tetrahydrofuran-3-yl)amino)-9H-purin-9-yl)-4-
flo-3-hydroxytetrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic

HN®
/N \N
2 2 <L
P P O N" "N ~al
HO” 1 10
OH OH
HO F

Hop chét néu & dé muyc nay dugc tbng hop theo cach twong ty nhu Vi du 29 bang céach st
dung san phim cia budc a theo Vi du 29 va amin tuong Gng: '"H NMR (400MHz, DMSO-ds) &
8,65 (d, J= 6,8 Hz, 1H), 8,31 (s, 1H), 6,39 (dd, J= 14,2, 4,6 Hz, 1H), 5,26 (ddd, /= 52,4, 4,3, 4,3
Hz, 1H), 4,69 — 4,56 (m, 1H), 4,51 (dt, J= 18,6, 4,6 Hz, 1H), 4,20 (t, J= 6,1 Hz, 2H), 4,04 (q, /=
5,0 Hz, 1H), 3,89 (dt, J= 18,6, 7,9 Hz, 2H), 3,74 (q, J = 7,8 Hz, 1H), 3,67 — 3,54 (m, 1H), 2,35 -
1,90 (m, 4H). ESIMS [M—H]~ dbi véi C1sHaoCIFNsOgP,, theo tinh toan 530,04, theo thir nghiém
530,1.

Vi du 38
Téng hop axit (((((2R,3R,4S,5R)-5-(2-clo-6-((tetrahydro-2 H-pyran-4-yl)amino)-9 H-purin-9-yl)-4-
flo-3-hydroxytetrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic

-82-



38177

/N \N
o 9 P
P _Px O N °N" ~cl
HO™ 10
OH OH/\q
HO F

Hop chat néu & d& muc nay duoc tdng hop theo cach tuong ty nhu Vi du 29 bang cach st
dung san phdm cla budc a theo Vi du 29 va amin twong tng: 'H NMR (400MHz, DMSO-ds) 6
8,47 — 8,34 (m, 1H), 8,30 (s, 1H), 6,37 (dd, J= 14,1, 4,8 Hz, 1H), 5,25 (ddd, /=52,4,4,3, 4,3 Hz,
1H), 4,92 — 4,65 (m, 1H), 4,59 — 4,39 (m, 1H), 4,19 (t, J = 6,2 Hz, 2H), 4,03 (q, /= 5,1 Hz, 1H),
3,89 (d, J= 11,3 Hz, 2H), 3,41 (t, J = 11,4 Hz, 2H), 2,26 (dd, J = 20,5 Hz, 2H), 1,92 — 1,45 (m,
4H). ESIMS [M—H]~ ddi v6i C1sH22CIFNsOgP5, theo tinh todn 544,06, theo thir nghiém 544,1.

Vi du 39
Téng hop axit (((((2R,3R,4S,5R)-5-(2-clo-6-(pyrolidin-1-yl)-9H-purin-9-yl)-4-flo-3-hydroxyt-
etrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic

N
N N
o 0 <L
LN N ON" °N7 ~cI
OH O \
HO F

Hop chét néu & d& muc nay dugc tbng hop theo cach twong tw nhu Vi du 29 béng céach st
dung san phém cla budc a theo Vi du 29 va amin tuwong tmg: '"H NMR (400MHz, DMSO-ds) 6
8,27 (d, J=2,1 Hz, 1H), 6,39 (dd, J = 14,1, 4,7 Hz, 1H), 5,26 (dt, J = 52,5, 4,3 Hz, 1H), 4,50 (dt,
J=18,5, 4,6 Hz, 1H), 4,19 (t, J = 5,9 Hz, 2H), 4,05 (q, /= 5,3, 4,1 Hz, 3H), 3,60 (t, /= 6,8 Hz,
2H), 2,27 (t, J = 20,5 Hz, 2H), 2,01 (p, J = 6,7 Hz, 2H), 1,92 (q, J = 6,7 Hz, 2H). ESI MS [M+H]*
ddi véi C1sHa1CIFNsOgPa, theo tinh toan 516,1, theo thir nghiém 516,1

Vi du 40
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Toéng hop axit ((((2R,3R,4S,5R)-5-(2-clo-6-(piperidin-1-yl)-9H-purin-9-yl)-4-flo-3-hydroxy-
tetrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic

/N \N
2 9 AL
P P ON" °N”
HO" 11 0
OH OHXI

Hop chét néu & dé muc nay duge tdng hop theo cach twong tu nhu Vi du 29 bang céch sir
dung san phdm cta budc a theo Vi du 29 va amin twong (mg: 'H NMR (400MHz, DMSO-ds) §
8,30 (d, J=2,2 Hz, 1H), 6,39 (dd, J = 14,3, 4,6 Hz, 1H), 5,26 (dt, /= 52,4, 4,3 Hz, 1H), 4,50 (dt,
J=18,4, 4,6 Hz, 1H), 4,19 (t, J= 6,0 Hz, 2H), 4,04 (q, J = 5,0 Hz, 1H), 3,88 (m, 2H), 2,27 (t, J =
20,5 Hz, 2H), 1,64 (d, J= 31,0 Hz, 8H). ESIMS [M+H]* d6i véi C16H23CIFNsOsP2, theo tinh toan
530,1, theo thir nghiém 530,2

Vidu 41
Téng hop axit (((((2R,3R,4S,5R)-5-(2-clo-6-morpholino-9 H-purin-9-yl)-4-flo-3-hydroxy-
tetrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic

)
/N \N
o 9 P
P _Px 0N~ "N ~ci
HO™ 110
OH OH/\q
HO F

Hop chét néu & d& muc nay duoc téng hop theo cach tuong tu nhu Vi dy 29 bang cach sir
dung san phdm cta budc a theo Vi dy 29 va amin twong tmg: 'H NMR (400MHz, DMSO-ds) 8
8,34 (d, J=2,1 Hz, 1H), 6,41 (dd, J= 13,9, 4,6 Hz, 1H), 5,27 (dt, J = 52,5, 4,3 Hz, 1H), 4,51 (dt,
J=18,5, 4,6 Hz, 1H), 4,19 (t, J = 5,8 Hz, 2H), 4,04 (q, /= 5,1 Hz, 1H), 3,79 - 3,67 (m, 5H), 2,26
(t, J= 20,5 Hz, 2H). ESI MS [M+H]* d6i v6i C1sH21CIFNsOgPs, theo tinh toan 532,1, theo thu
nghiém 532,1



38177

Vi duy 42
Téng hop axit (((QR,3R,4S,5R)-5-(2-clo-6-(isoindolin-2-yl)-9H-purin-9-yl)-4-flo-3-hydroxyt-
etrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic

N
/N \N
o 9 CAL A
P _P< O N" N"
HO™ 110
OH OH/\q
HO  F

Hop chéit néu & d& muc nay duge tdng hop theo cach tuong ty nhu Vi du 29 bang cach sir
dung san phdm ctia budc a theo Vi du 29 va amin twong Gng: 'H NMR (400MHz, DMSO-ds) 8
8,37 (d,J=2,1 Hz, 1H), 7,48 (dt, J=9.9, 4,7 Hz, 2H), 7,43 — 7,28 (m, 2H), 6,44 (dd, /= 13,8, 4,7
Hz, 1H), 5,41 (s, 2H), 5,29 (dt, J= 52,6, 4,4 Hz, 1H), 4,98 (s, 2H), 4,54 (dt, J= 18,7, 4,7 Hz, 1H),
421 (t, J=5,9 Hz, 2H), 4,05 (q, J = 4,9 Hz, 1H), 2,27 (t, J= 20,5 Hz, 2H). ESI MS [M+H]" ddi
v&i C19Hz21CIFN;sOsP2, theo tinh toan 564,1, theo thir nghiém 564,1

Vidu 43
Téng hop axit (((((2R,3R.4S,5R)-5-(2-clo-6-((4-clobenzyl)amino)-9 H-purin-9-yl)-4-flo-3-
hydroxytetrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic

/4
0 9 <L
HO™ | o)
OH OH
HO F

Hop chét néu & dé muc nay thu dugce bing cach ap dung quy trinh gidng hét theo Vi du 29
bang cach s dung san phim ctia budc a theo Vi du 29 va amin tuong tmg: 'H NMR (400MHz,
DMSO-ds) § 9,01 (t, J = 6,2 Hz, 1H), 8,32 (d, /= 2,1 Hz, 1H), 7,64 — 7,08 (m, 4H), 6,38 (dd, /=
14,3, 4,6 Hz, 1H), 5,26 (dt, J= 52,5, 4,3 Hz, 1H), 4,64 (q, J= 17,3, 5,4 Hz, 2H), 4,51 (dt, /= 18,7,
4,6 Hz, 1H), 4,28 — 4,11 (m, 2H), 4,04 (q, J= 5,1 Hz, 1H), 2,27 (t, J= 20,5 Hz, 2H). ESI MS [M-
HJ ddi voi C13Ha0CLFNsOgP2, theo tinh toan 584,0, theo thir nghiém 584,1.
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Vi du 44
Téng hop axit (((((2R,3R,4S,5R)-5-(2-clo-6-((4-flobenzyl)amino)-9 H-purin-9-yl1)-4-flo-3-
hydroxytetrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic

o 0 ¢ ]
P _P. o NG
HO™ I 10
OH OH/\q
HO °F

Hop chit néu & dé muc nay thu dugc bing cach 4p dung quy trinh gidng hét theo Vi du 29
bang cach st dung san phdm cta budc a theo Vi du 29 va amin tuong tng: 'H NMR (400MHz,
DMSO-ds) § 9,00 (t, J = 6,3 Hz, 1H), 8,31 (d, J=2,2 Hz, 1H), 7,52 - 7,24 (m, 3H), 7,23 - 7,01
(m, 2H), 6,38 (dd, J= 14,3, 4,6 Hz, 1H), 5,26 (dt, J= 52,4, 4,3 Hz, 1H), 4,72 — 4,55 (m, 2H), 4,20
(t, J= 6,0 Hz, 3H), 4,04 (q, J = 5,1 Hz, 1H), 2,27 (t, J = 20,5 Hz, 2H). ESI MS [M-H] ddi véi
C13H20ClF2N503P», theo tinh toan 568,0, theo thir nghiém 568,2.

Vi du 45
Téng hop axit (((((2R,3R,4S,5R)-5-(2-clo-6-((3-metylbenzyl)amino)-9H-purin-9-yl)-4-flo-3-h-
ydroxytetrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic

o 0 ¢
P_Pe oN N/)\Cl
HO™ 10
OH OH
HO F

Hop chét néu & dé muc nay dugc tdng hop & dang rin mau tring (87,1mg; 31%) theo cach
twong tu nhu Vi du 29 bang cach st dung san phdm ctia budc a theo Vi du 29 va amin twong tng:
'H NMR (400MHz, DMSO-d) & 8,96 (t, J= 6,3 Hz, 1H), 8,30 (d, /=2,2 Hz, 1H), 7,20 (t, /=7,5
Hz, 1H), 7,17 — 7,10 (m, 2H), 7,04 (d, J= 7,4 Hz, 1H), 6,38 (dd, J = 14,3, 4,6 Hz, 1H), 5,25 (dt, J
=52,4, 4,3 Hz, 1H), 4,68 — 4,56 (m, 2H), 4,51 (dt, J= 18,4, 4,6 Hz, 1H), 4,19 (t, /= 6,0 Hz, 2H),
4,03 (q,J= 5,1 Hz, 1H), 2,35 -2,17 (m, 2H). ESIMS [M-HJ d6i véi C1sH22CIFN5OgP2, theo tinh
todn 564,1, theo thir nghiém 564,2.
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Vidu 46
Téng hop axit (((((2R,3R.4S,5R)-5-(2-clo-6-((3-flobenzyl)amino)-9 H-purin-9-yl)-4-flo-3-
hydroxytetrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic

/4
g 0 0 <N | /)\CI
HO’I\/?\O N
OH OH
HO F

Hop chét néu & d& myc nay duoc tong hop ¢ dang rédn mau trang (65,1mg; 23%) theo cach
tuong tu nhu Vidu 29 bang cach st dung san phdm cta budc a theo Vi du 29 va amin twong tng:
'H NMR (400MHz, DMSO-ds) 6 9,02 (t, J = 6,3 Hz, 1H), 8,32 (d, /= 2,2 Hz, 1H), 7,42 - 7,32
(m, 1H), 7,17 (t, J = 9,2 Hz, 2H), 7,07 (td, J = 8,4, 2,2 Hz, 1H), 6,39 (dd, J = 14,4, 4,6 Hz, 1H),
526 (dt, J = 52,5, 4,3 Hz, 1H), 4,74 — 4,60 (m, 2H), 4,51 (dt, J= 18,5, 4,7 Hz, 1H), 4,26 — 4,13
(m, 2H), 4,04 (g, J = 5,0 Hz, 1H), 2,27 (t, J = 20,5 Hz, 2H). ESI MS [M-HJ d6i véi
C1sH19CIF2N503P2, theo tinh toan 568,0, theo thir nghiém 568,2

Vi du 47
Téng hop axit (((((2R,3R,4S,5R)-5-(2-clo-6-((3-clobenzyl)amino)-9 H-purin-9-yl)-4-flo-3-
hydroxytetrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic

HN/\©/C|
HO” lF‘l,\/ II:}\O o N N/)\Cl
OH OH
HO  F
Hop chat néu & d& muc nay dugc téng hop & dang ran mau tréng (70,6mg; 24%) theo cach
twong tw nhu Vi du 29 bang c4ch st dung san pham ctia buéc a theo Vi du 29 va amin twong tng:
'H NMR (400MHz, DMSO-ds) 9,03 (t, J= 6,2 Hz, 1H), 8,33 (d, J = 2,2 Hz, 1H), 7,45 - 7,27
(m, 4H), 6,39 (dd, J = 14,4, 4,6 Hz, 1H), 5,26 (dt, J= 52,4, 4,2 Hz, 1H), 4,74 — 4,58 (m, 2H), 4,51
(dt, J= 18,5, 4,6 Hz, 1H), 4,20 (t, J= 6,1 Hz, 2H), 4,04 (q, J= 5,1 Hz, 1H), 2,27 (t, / = 20,5 Hz,

2H). ESI MS [M-H]- dbi véi C1sHi9Cl2FNsOsP2, theo tinh toan 584,0, theo thir nghiém 584,0
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Vidu 48
Tong hop axit (((((2R,3R,4S,5R)-5-(2-clo-6-((2-clobenzyl)amino)-9 H-purin-9-yl)-4-flo-3-
hydroxytetrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic

cl
HN/\©
/N \N
2 9 CAL AN
P _P< O N" °N” ~cl
HO™ 110
OH OH/\q
HO F

Hop chat néu & d& muc nay duge tong hop theo cach twong tu nhu Vi du 29 bang cach su
dung san phdm ctia budc a theo Vi du 29 va amin tuong ng: 'H NMR (400MHz, DMSO-d) 8
8,99 (t, J= 6,1 Hz, 1H), 8,35 (s, 1H), 7,47 (dd, /= 6,0, 3,3 Hz, 1H), 7,35 - 7,22 (m, 3H), 6,40 (dd,
J =142, 4,6 Hz, 1H), 5,27 (dt, J= 52,4, 4,3 Hz, 1H), 4,73 (d, J= 5,2 Hz, 2H), 4,52 (d, /= 18,5
Hz, 1H), 4,20 (t, J = 6,2 Hz, 2H), 4,05 (q, J = 5,1 Hz, 1H), 2,27 (t, J = 20,5 Hz, 2H). ESI MS
[M+H]* dbi véi C13sH20C1LFNsOgPs, theo tinh toan 586,0, theo thir nghiém 586,1

Vi du 49
Téng hop axit ((2R,3R,4S,5R)-5-(2-clo-6-((2-clobenzyl)(metyl)amino)-9 H-purin-9-yl)-4-flo-3-
hydroxytetrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic

cl

\N/\©
/N N
<N:fN\/)\CI

9 9
PPN o
ST AR

HO F
Hop chit néu & d& muc nay dugc téng hop theo cach twong tw nhu Vi dy 29 bing céch sur
dung san phdm ctia budc a theo Vi du 29 va amin twong tmg: 'H NMR (400MHz, DMSO-dp) &
8,32 (d, J=37,7 Hz, 1 H), 7,55 - 7,46 (m, 1 H), 7,31 (bs, 2 H), 7,15 (bs, 1 H), 6,41 (d, J= 14,4
Hz, 1 H), 5,61 (bs, 1 H), 5,26 (d, J= 52,6 Hz, 1 H), 5,00 (b, 1 H), 4,49 (bs, 1 H), 4,17 (bs, 2 H),
4,03 (bs, 1 H), 3,70 (bs, 1 H), 3,18 (bs, 2 H), 2,25 (t, J= 20,4 Hz, 2 H). ESI MS [M+H]* ddi véi
C19H24C12NsOgP2, theo tinh toan 600,0, theo thir nghi¢ém 600, 1.
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Vidu 50
Téng hop axit ((((2R,3R,4S,5R)-5-(2-clo-6-((pyridin-4-ylmetyl)amino)-9 H-purin-9-yl)-4-flo-3-
hydroxytetrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic

HN/\©
NfN 2N

9 0 ¢ |
P_P. o N N//kCI
HO™ 10
OH OHAq
HO °F

Hop chét néu & d& muc nay dugc tdng hop theo cach twong ty nhu Vi du 29 béng cach st
dung san phim cia budc a theo Vi du 29 va amin twong tng: '"H NMR (400MHz, DMSO-ds) &
9,13 (s, 1H), 8,66 (d, J = 5,7 Hz, 2H), 8,37 (s, 1H), 7,65 (d, J = 5,6 Hz, 2H), 6,40 (dd, J = 14,0,
4,6 Hz, 1H), 5,40 — 5,08 (m, 1H), 4,80 (d, J= 6,1 Hz, 2H), 4,53 (d, J= 18,3 Hz, 1H), 4,19 (s, 2H),
4,04 (d, J= 5,2 Hz, 1H), 2,25 (t, J = 20,4 Hz, 2H). ESI MS [M+H]* d6i véi C17H20C1FNOsP>,
theo tinh todn 553,1, theo thr nghiém 553,2

Vidu5l
Téng hop axit (((((2R,3R,4S,5R)-5-(2-clo-6-(phenetylamino)-9 H-purin-9-yl)-4-flo-3-hydro-
xytetrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic

HN/\/©

o) NN
I ] 4
HO—-P._P-0 <N 'N/)\
OH OH Cl
HO F

Hop chit néu & d& muc nay duoc tdng hop theo cach tuwong ty nhu Vi du 29 bang cach st
dung san phdm ctia budc a theo Vi du 29 va amin tuong ung: '"H NMR (400MHz, DMSO-ds) &
850 (t, /= 5,7 Hz, 1H), 8,27 (s, 1H), 7,38 — 7,13 (m, 5H), 6,37 (dd, J = 14,4, 4,7 Hz, 1H), 5,25
(dt, J= 52,4, 4,2 Hz, 1H), 4,51 (dt, J= 18,5, 4,6 Hz, 1H), 4,19 (t, /= 6,1 Hz, 2H), 4,04 (t, J = 5,1
Hz, 1H), 3.66 (d, J = 7,2 Hz, 2H), 2,92 (t, J= 7,5 Hz, 2H), 2,26 (t, J = 20,5 Hz, 2H). ESI MS
[M+H]* d6i v6i C1oHasCIFNsOgPa, theo tinh toan 566,1, theo thir nghiém 566,1
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Vi du 52
Téng hop axit (((((2R,3R,4S,5R)-5-(6-(benzylamino)-2-metyl-9 H-purin-9-yl)-4-flo-3-hydro-
xytetrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic

HN/\©
N BN
N
74
0O O ¢ |/)\
P_P. o N7 N7 CHg
HO™ 1 "0
OH OH
HO F

Hop chit néu & d& muc nay dugc tong hop theo cach twong ty nhu Vi du 29 bang cach sir
dung 6-clo-2-metylpurin thay cho 2,6-diclopurin: 'H NMR (400MHz, DMSO-ds) § 8,51 (s, 1H),
8,23 (s, 1H), 7,44 — 7,19 (m, 5H), 6,44 (dd, J = 15,0, 4,6 Hz, 1H), 5,41 — 5,13 (m, 1H), 4,72 (s,
2H), 4,53 (dd, J= 18,4, 4,7 Hz, 1H), 4,19 (t, /= 6,1 Hz, 2H), 4,04 (t, /= 5,1 Hz, 1H), 2,46 (s, 3H),
2,26 (t, J= 20,5 Hz, 2H). ESI MS [M+H]" d6i véi C1sH24FNsOsP2, theo tinh toan 532,1, theo thir
nghiém 532,2

Vidu 53
Toéng hop axit (((((2R,3R,4S,5R)-5-(6-(xyclopentylamino)-2-metyl-9 H-purin-9-yl)-4-flo-3-
hydroxytetrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic

HN
/N \N
('; ﬁ 0 <N IN/)\CH
HO’]\/|\O 3
OH OH
HO F

Hop chét néu & d& muc nay dugc téng hop theo cach twong ty nhu Vi du 29 bang céach sur
dung 6-clo-2-metylpurin thay cho 2,6-diclopurin va xyclopentylamin thay cho benzylamin: 'H
NMR (400MHz, DMSO-ds) 6 8,56 (s, 1H), 8,30 (s, 1H), 6,45 (dd, J= 14,4, 4,6 Hz, 1H), 5,25 (dt,
J=52,5,4,3 Hz, 1H), 4,53 (dt, J= 18,3, 4,5 Hz, 1H), 4,20 (t, /= 6,1 Hz, 2H), 4,04 (g, J= 5,0 Hz,
1H), 2,26 (t, J = 20,5 Hz, 2H), 1,98 (s, 2H), 1,82 — 1,46 (m, 6H). EST MS [M+H]* dbi véi
C17H26FN50sP,, theo tinh toan 510,1, theo thir nghiém 510,2
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Vidu 54
Téng hop axit (((((2R,3R,4S,5R)-5-(6-(benzylamino)-2-(triflometyl)-9 H-purin-9-yl)-4-flo-3-h-
ydroxytetrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic

N B
N
U
9 9 <N lN/* F
P _ P~ 0 CF3
HO™ | O]
OH OH A(__Z/

HO F

Hop chét néu & d& muc nay dugc téng hop theo cach twong ty nhu Vi du 29 bang cach sir
dung 6-clo-2-triflometylpurin thay cho 2,6-diclopurin: 'H NMR (400MHz, DMSO-ds) 8 9,11 (d,
J=6,3Hz, 1H), 8,49 (d,/=2,1 Hz, 1 H), 7,39 - 7,35 (m, 2 H), 7,34 - 7,27 (m, 2 H), 7,25 - 7,20
(m, 1 H), 6,48 (dd, J= 14,0, 4,7 Hz, 1 H), 5,30 (dt, /= 52,4, 4,3 Hz, 1 H), 5,20 (bs, 1 H), 4,70 (t,
J=5,7Hz, 1 H), 4,56 (dt, J= 18,6, 4,7 Hz, 1 H), 4,21 (t, J=6,2 Hz, 2 H), 4,06 (q, /= 5,1 Hz, 1
H), 2,26 (t, J=20,5 Hz, 2 H). ESI MS [M+H]* d6i v6i C19H21F4N5OsP,, theo tinh toan 586,1, theo
thir nghiém 586,2.

Vidu 55
Téng hop axit (((2R,3R,4S,5R)-5-(6-(xyclopentylamino)-2-(triflometyl)-9 H-purin-9-yl)-4-flo-3-
hydroxytetrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic

s
g o) <N |N/)\CF
Ho g :
OH OH
HO  F

Hop chét néu & d& muc nay dugc téng hop theo cach twong tw nhu Vi du 29 bang cach sir
dung 6-clo-2-triflometylpurin thay cho 2,6-diclopurin va xyclopentylamin thay cho benzylamin:
'H NMR (400MHz, DMSO-ds) 8 8,59 — 8,40 (m, 2 H), 6,47 (dd, J= 13,9, 4,7 Hz, 1 H), 5,30 (dt,
J=52,4,4,3Hz, 1 H), 5,11 (bs, 1 H), 4,52 (dd, J=28,1, 14,1 Hz, 2 H), 4,21 (t, J= 6,0 Hz, 2 H),
4,06 (q, J= 5,2 Hz, 1 H), 2,26 (t, J=20,4 Hz, 2 H), 2,08 — 1,90 (m, 2 H), 1,80 - 1,50 (m, 6 H).
ESI MS [M+H]* d6i v6i C17H23F4NsOgPs, theo tinh toén 564,2, theo thir nghiém 564,1
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Vi du 56
Téng hop axit ((((2R,3R,4S,5R)-5-(6-(benzylamino)-2-phenyl-9H-purin-9-yl)-4-flo-3-hydro-
xytetrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic

Bude a
HN/“\[::] <::>%—NOHh HN/“\[::]
Pd(PPhg)s, KoCO3
o N N/)\Cl 0 N
BzO/\<—Z/ THF, H,0 Bzo/\<_2'
Bz0 F Bz0 F
Budc b
. K,COs
Bude ¢ MeOH

0 el 0
CC|'P\/ o NN
0o 9 & e
P P 0 N 0 N
HO™ | | (CH;0),PO0, 0°C HO
OH O \ 2) EgNH*HCO; 0,5M /\q
HO F

HO\\ F 0°C dén nhiét d6 trong phong

Budc a: San phdm ctia bude b (1) tir Vi du 29 (750mg, 1,25mmol), axit phenylboic (229mg,
1,88mmol), va kali cacbonat (518mg, 3,75mmol) duoc tao huyén phii trong THF:H,O theo ty 18
3:1 (10,3ml). Hdn hop nay dwoc loai khi bing cach ding N, trong thdi gian 10 phit. Sau dé,
Pd(PPhs)s (144mg, 0,13mmol) dugc bd sung vao va hdn hop thu dugc loai khi trong thdi gian 5
phut nita rdi duoc ddy kin va lam ting nhiét d6 dén nhiét d6 80°C qua dém. Sau khi lam giam nhiét
do dén nhiét do trong phong, hdn hop phan tng dugc pha lodng bang EtOAc va rira bang nuéc va
nuée mudi. Céc chét hitu co dwgc 1am khé trén MgSOs, loc va cb trong diéu kién 4p suét giam.
Nguyén liéu thd chira hdn hop bao gdm cac san phim da dugce khir benzoyl mot 1an va hai 1an ma

duoc str dung truc tiép & budce b.

Budc b: San phdm thu duoc tir bude a duge hoa tan trong metanol (12,5ml) va kali cacbonat
(518mg, 3,75mmol) duoc bd sung vao. Huyén phi thu dugc khudy qua dém & nhiét do trong phong
tiép d6 duoc phan chia giita EtOAc va nude. Cac chét hitu co duge ria bang nude mudi sau do
duge lam khd (MgSO4) va cb trong diéu kién 4p suét giam. San phdm mong muén thu dugc sau
khi séc ky trén cot (SiO2, gradien cia MeOH va CH2Cl2 0% dén 10%) & dang ran mau tréng (4 1mg,
8% hai budgc). ESIMS [M+H]* d61 v6i Ca3H22FNs03, theo tinh toan 436,2, theo thir nghiém 436,3.
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Budc c: Hop chét néu & d& muc nay thu dwoc bang cach 4p dung quy trinh giéng hét theo
Vi du 1 dé tao ra chét rin mau tring: 'H NMR (400MHz, DMSO-ds) & 8,58 (s, 1H), 8,44 — 8,32
(m, 2H), 8,29 (d, J=2,4 Hz, 1H), 7,40 — 7,50 (m, SH), 7,31 (dd, J= 8,3, 6,9 Hz, 2H), 7,24 — 7,15
(m, 1H), 6,59 (dd, J= 15,4, 4,6 Hz, 1H), 5,30 (dt, J= 52,4, 4,1 Hz, 1H), 4,82 (s, 2H), 4,69 — 4,48
(m, 1H), 4,22 (d, J= 6,6 Hz, 2H), 4,08 (q, /= 5,1 Hz, 1H), 2,27 (t, J = 20,5 Hz, 2H). ESI MS [M-
HJ- d6i v6i CasaHasFNsOgP;, theo tinh toan 592, 1, theo thir nghiém 592,2.

Vidu 57
Téng hop axit (((((2R,3R,4S,5R)-5-(2-benzyl-6-(benzylamino)-9 H-purin-9-yl)-4-flo-3-hydrox-
ytetrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic

Budca
Y O
<N N4kc o N
BzO PdCl(dppf), Cs2C03 BzO
\ THF, H,0 \
BzO F Bz0O F
Buéc b
K,CO3
Budce ¢ MeOH
R m—ﬁ E—Cl HN/\Ti:]
o NN
o o ( ¢
|| | N -

o) N
/\q (CH;0)%PO, 0°C Ho/\q
2) EsNHHCOy 0,5M \
0°C dén nhiét d6 trong phong HO\‘ E

Budc a: San pham ctia bude b (1) tir Vi du 29 (391mg, 0,659mmol), kali benzyltrifloborat
(391mg, 1,98mmol), va xezi cacbonat (1,07g, 3,30mmol) duoc tao huyén phui trong THF:H,0 theo
ty 18 20:1 (6,5ml). Hon hop nay dwoc loai khi bang cach dung N trong thoi gian 10 phat. Sau d6,
Pd(PPh3).Cl, (96mg, 0,132mmol) duoc bd sung vao va hdn hop thu duge loai khi trong thoi gian
5 phat nita rdi dugc day kin va lam ting nhiét do dén nhiét do 80°C trong thdi gian 48 gid. Sau
khi lam giam nhiét do dén nhiét d6 trong phong, hdn hop phan tng dugc pha lodng bing EtOAc
va rira bing nude va nude mudi. Cac chat hitu co dugce 1am khd trén MgSOa, loc va cb trong didu
kién 4p suét giam. San phdm mong mudn thu dugc sau khi sdc ky trén cot (SiO2, EtOAc/Hexan) &

dang rin mau be (174mg, 40%).
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Budc b: San phdm thu duge theo budc a (174mg, 0,265mmol) duge hoa tan trong metanol
(2,65ml) va kali cacbonat (110mg, 3,75mmol) dugc bd sung vao. Huyén phi thu duge khudy &
nhiét do trong phong trong thoi gian 1,5 gio tiép d6 dugc phan chia gitta EtOAc va nuée. Céc chat
hitu co duoc rira biang nude mudi sau d6 duge 1am kho (MgSO4) va ¢ trong didu kién ap sudt
giam. San pham mong mudn thu duoc sau khi sc ky trén cot (SiO2, gradien ctia MeOH va CH,Cl,
0% dén 10%) & dang rin mau tring (102mg, 86%). ESI MS [M+H]" d6i véi C24Ha4FN;sOs, theo
tinh toan 450,2, theo thir nghiém 450,3.

Budc c: Hop chit néu & dé muc nay thu dugc bing cach 4p dung quy trinh gidng hét theo
Vidu 1 dé tao ra chét rén mau tréng: 'H NMR (400MHz, DMSO-ds) § 8,54 (s, 1H), 8,22 (s, 1H),
7,61 —6,94 (m, 10H), 6,44 (dd, J= 15,1, 4,6 Hz, 1H), 5,23 (dt, J= 52,4, 4,1 Hz, 1H), 4,82 — 4,40
(m, 3H), 4,18 (t, J= 6,5 Hz, 2H), 4,03 (dd, J= 10,9, 5,9 Hz, 3H), 2,26 (t, J = 20,5 Hz, 2H). ESI
MS [M-H]- d6i véi CasHasFNsOsP2, theo tinh toan 606,1, theo thir nghiém 606,3.

Vi du 58
Téng hop axit (((2R,3R,4S,5R)-5-(6-(xyclopentylamino)-2-(piperidin-1-ylmetyl)-9 H-purin-9-
yl)-4-flo-3-hydroxytetrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic

-94-



38177

D e ey
N

HN
N D » N
<L Pd(PPha)s, NaaCO3 ¢
o. N7 ON"al > o. N"ON | ]
BzO THF, H,0 BzO
BzO‘\A F Budc a BzO' F

HN O HN” :
N R N N Budc b
AN N
¢ N NaBH(OAc)s, DCE ¢ N K080,4+2H,0
N/)\/N ' N N/)\CHO
HO 2) KoCOs, MeOH 820"~ NalOy, 2.6 Iutidin
3 2

HO  F Bude c Bz0 °F

L0

HN
D ci—p_k-cl N—"SN

c ¢l Q 0 ¢ /)\

_ I i NN

HO~ N ’?\o °
(CH;0),PO, 0°C OH OH /\Qz, N
2) E45NHHCOy™ 0,5M
0°C dén nhiét d6 trong phong HO F O
, budc d

Budc a: San phém cuabudce atir Vidu 35 (10,0g, 17,24mmol), axit phenylvinylboic (3,83 g,
25,86mmol), va natri cacbonat (5,44mg, 51,72mmol) dugc tao huyén phii trong THF:H,O theo ty
18 3:1 (100ml). H3n hop nay duoc loai khi bing cach ding Ny trong thdi gian 10 phut. Sau do,
Pd(PPhs)s (1,99g, 1,72mmol) dugc bd sung vao va hdn hgp thu duge loai khi trong thoi gian 5
phut nfta, tiép theo dugc 1am néng dé hdi luu qua dém. Sau khi 1am giam nhiét do dén nhiét do
trong phong, hon hop phan ing dugc pha lodng bang EtOAc va rira bang nudc va nuéc mudi. Cac
chét hitu co duge lam khd trén MgSOs, loc va cb trong didu kién ap suét giam. San phdm mong
mudn thu duoc sau khi séc ky trén cot (SiO2, EtOAc/Hexan 5% dén 50%) & dang chat rédn khong
mau (8,06g, 72%).

Budce b: Kali osmat dihydrat (100mg, 0,30mmol) dugc b sung vao huyén phu chira san
phdm thu dugc theo budc a (8,06g, 12,04mmol), natri periodat (15,5g, 72,4mmol), va 2,6-lutidin
(2,80ml, 24,1mmol) trong THF:H20 theo ty 1¢ 2:1 (127,5ml). Huyén pht dic tao ra duoc khudy

qua dém & nhiét d6 trong phong sau dé dugc phan bb gitta EtOAc va nude. Cac chét hitu co duge
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rira lién tuc bang nudc va nude mudi, 1am khé trén MgSO4 va cb trong didu kién ap sudt giam. Cac
hop chét néu & & muc nay thu dugc sau khi séc ky trén cot (SiO2, EtOAc/Hexan) & dang diu mau
tring duc (6,74g, 97%). ESI MS [M+H]* dbi v6i C30HasFNsOs, theo tinh toan 574,2, theo thir
nghiém 574,4.

Budc c: 1) Piperidin (104ul, 1,05mmol), tiép theo la natri triaxetoxybohydrua (223mg,
1,05mmol) dugc bd sung thanh mdt phan vao dung dich chira san pham cta bude b (500mg,
0,87mmol) trong dicloetan (4,5ml). H8n hop phan tmg nay duoc khudy & nhiét do trong phong
qua dém sau d6 duoc phéan bd giita EtOAc va nude. Cac chét hitu co dugc rira bang nude mudi,
1am kho trén MgSOq va cb trong didu kién ap suat giam dé tao ra hop chit néu ¢ d& muc nay ma
dugc sir dung khong can tinh ché thém. ESI MS [M+H]* dbi v6i C3sH3FNgOs, theo tinh toan
643,3, theo thir nghiém 643,3.

Bude c: 2) San phdm thd néu trén dugce hoa tan trong metanol (8,7ml) va kali cacbonat
(362mg, 2,62mmol) duoc bd sung vao. Huyén phi thu dugc khudy & nhiét do trong phong qua
dém sau d6 duoc phan bd giita EtOAc va nude. Cac cht hitu co dugc rira bing nudc mudi sau d6
duge 1am kho (MgSO4) va cb trong didu kién 4p suit giam. San phdm mong mudn thu dugc sau
khi séc ky trén cot (SiO2, 0% dén 100% gradien cia MeOH va CH>Cl) & dang rin mau tréng
(151mg, 40% hai budc). ESI MS [M+H]* ddi v6i Co1H31FNgOs, theo tinh toan 435,2, theo thir
nghiém 435,3.

Buéc d: Hop chét néu & d& muc nay thu duogc bang cach ap dung quy trinh gidng hét theo
Vi du 1 dé tao ra chit rin mau trang: '"H NMR (400MHz, DMSO-ds) § 9,40 (s, 1H), 8,58 — 8,03
(m, 2H), 6,45 (dd, J= 14,1, 4,8 Hz, 1H), 5,25 (dt, J= 52,5, 4,3 Hz, 1H), 4,59 (d, /= 16,3 Hz, 2H),
4,40 (s, 1H), 4,20 (t, J = 6,1 Hz, 2H), 4,04 (q, /= 5,1 Hz, 1H), 3,61 (s, 1H), 3,08 (s, 2H), 2,24 (t,
J=20,4 Hz, 2H), 2,06 — 1,35 (m, 10H). ESI MS [M-H] dbi véi C22H3sFNsOsP,, theo tinh toan
591,2, theo thir nghiém 591,3.

Vidu 59
Tdng hop axit (2R,3R,4S,5R)-5-(6-(xyclopentylamino)-2-(metoxymetyl)-9 H-purin-9-yl)-4-flo-
3-hydroxytetrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic
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Budc a: Natri triaxetoxybohydrua (443mg, 2,09mmol) dugc bd sung thanh mot phan vao
dung dich chura san phdm cia budc b theo Vidu 58 (1,0g, 1,74mmol) trong dicloetan (20ml). Hdn
hop phan tng nay duoc khudy & nhiét do trong phong qua dém, sau d6 dugc phéan b6 gitta EtOAc
va nude. Cac chét hitu co duge rira bang nude mudi, lam kho trén MgSOs4 va cb trong didu kién
ap suét giam dé tao ra hop chét néu & d& muc nay ma dugc str dung khong cén tinh ché thém. ESI

MS [M+H]* dbi v6i C30H30FN5Os, theo tinh toan 576,2, theo thir nghiém 576,3.

Buéc b: 1) TsCl (436mg, 2,29mmol) va trietylamin (400ul, 2,87mmol) dugc bd sung vao
dung dich chira san phdm cta budc a trong diclometan (10ml) & nhiét ¢4 0°C. Hon hop phan tmg
nay duoc nang nhiét do 1én dén nhiét d6 trong phong va khudy qua dém. Hon hop phan tmg nay
dugc pha lofing bing EtOAc va rira bing dung dich NaHCO; bdo hoa, axit xitric 10%, nuéc va
nude mudi. Cac chat hitu co duge 1am khé trén MgSO4 va cb trong diéu kién 4p suét giam dé tao
ra hop chét néu & dé muc nay & dang thd (1,20g, 94% hai budc) ma duge st dung truc tiép cho

bude tiép theo.

Budce b: 2) Tosylat thd (700mg, 0,959mmol) va kali cacbonat (662mg, 4,8mmol) dugc nap
vao binh dugc bd sung metanol (10ml). Huyén phii thu dugc khudy qua dém sau d6 duoc pha
lodng bing EtOAc va rira bang nudc va nudc mubi. Céc chét hitu co dugc 1am kho trén MgSO4
va ¢d trong didu kién 4p sudt giam. Hop chét néu ¢ dé muc nay (85mg, 23%) thu dugc sau khi sac
ky trén cot (SiOa, gradien MeOH va CH2Cl, 0% dén 15%). ESI MS [M+H]* d6i véi C17H24FNsOq,
theo tinh todn 382,2, theo thir nghiém 382,3.
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Budc c: Hop chat ndu & d& muc nay thu duoc bang cach ap dung quy trinh gibng hét theo
Vidu 1 & tao ra chit ran mau tring: '"H NMR (400MHz, DMSO-ds) & 8,24 (s, 1H), 6,46 (dd, J =
14,9, 4,6 Hz, 2H), 5,24 (dt, J= 52,5, 4,2 Hz, 1H), 4,54 (dt, J= 18,3, 4,4 Hz, 2H), 4,40 (s, 2H), 4,20
(t, J=6,1 Hz, 3H), 4,04 (t, J= 5,0 Hz, 1H), 3,37 (s, 5H), 2,26 (t, J = 20,5 Hz, 2H), 1,96 (s, 3H),
1,81 — 1,41 (m, 10H). ESI MS [M-H]- ddi v6i CigHasFNsOP,, theo tinh toan 538,1, theo thir
nghiém 538,2.

Vi du 60
Téng hop axit (2R,3R,4S,5R)-5-(6-(xyclopentylamino)-2-(hydroxy(phenyl)metyl)-9 H-purin-9-
yl)-4-flo-3-hydroxytetrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic

HN/O HN/O
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&7 DO
PhMgBr < l
o N \oHo 2 0. N7\ OH
BzO/\{I THF, -78 °C Bzo/\{_Z' Ph
Bz0  F HO F Budc b
KgCOg, MeOH
Budc ¢
J: > 0O O D
HN I n HN
Y ci—p_k-ci
N B ! N B
</ | N Cl Cl </ | N
Ho o (CH;0);PO, 0°C HO
OH OH Ph 2) ELNH'HCOy™ 0,5M Ph
N o A sa A N R
HO - 0°C dén nhiét do trong phong HO' -

Budc a: Phenylmagie bromua (3,0M/Et;0, 0,86ml) dugc bd sung vao dung dich chira san
phém cua bude b theo Vi du 58 (330mg, 0,58mmol) trong THF (6ml) & nhiét d§ -78°C. Hon hop
phan tng ndy dugc khudy & nhiét d6 nay trong thoi gian 1 gio, tiép d6 duoc t6i bang dung dich
NaHCOs béo hoa. Hdn hop phéan tmg tho dugc phan bd giita EtOAc va nude. Cac chét hitu co
duoc rira bang nude va nude mubdi, lam khd trén MgSOus va cb trong diéu kién ap sudt giam.
Nguyén liéu thd bao gdm cac san phdm ddng phan da dugc khir benzoyl mot 1an ma dugc str dung
truc tiép & bude b. ESI MS [M+H]* dbi v6i C2oH30FNsOs, theo tinh toén 548,2, theo thir nghiém
548.3.
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Budc b: San pham thu dugc tir bude a dugce hoa tan trong metanol (5,8ml) va kali cacbonat
(240mg, 1,74mmol) dugc bd sung vao. Huyén phi thu duge khudy & nhiét do trong phong qua
dém tiép d6 dugc phan chia gitta EtOAc va nudc. Céc chét hitu co duge rira bing nudc mudi sau
d6 dugc 1am kho (MgSOq) va cb trong diéu kién 4p suét giam. San phdm mong mubn thu duoc
sau khi séc ky trén cot (SiO,, gradien cia MeOH va CH,Cl, 0% dén 10%) & dang ran mau tring
(118mg, 46% hai budc). ESI MS [M+H]" ddi véi CaaHa6FNsOs, theo tinh todn 444,2, theo thir
nghiém 444,3.

Budc ¢: Hop chat néu & d& muyc nay thu dugc bang cach 4p dung quy trinh gidng hét theo
Vidu 1 d& tao ra chit rin mau tring (hdn hop gdm céc chit ddng phan khong dbi quang theo ty 18
1:1): 'HNMR (400MHz, DMSO-ds) 6 8,78 — 7,85 (m, 4H), 7,49 (s, 4H), 7,41 — 7,08 (m, 8H), 6,47
(dd, J = 14,8, 4,6 Hz, 2H), 5,98 — 5,39 (m, 2H), 5,24 (dt, J= 52,4, 4,2 Hz, 1H), 5,07 (s, 1H), 4,54
(d, /= 14,1 Hz, 0H), 4,39 - 3,86 (m, 6H), 2,26 (t, J= 20,5 Hz, 3H), 1,99 (d, /= 34,0 Hz, 5H), 1,65
(d, J = 52,4 Hz, 13H). ESI MS [M-H]" d6i v6i Ca3H30FNsOoP2, theo tinh toan 600,2, theo thir
nghiém 600,3.

Vidu 61
Téng hop axit (((((2R,3R,4S,5R)-5-(6-(benzylamino)-2-(phenyletynyl)-9 H-purin-9-yl)-4-flo-3-
hydroxytetrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic
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Budc a: San phdm cia bude b (1) tir Vi du 29 (750mg, 1,24mmol) duge tao huyén phu
trong trong DMF (8,3ml) va EtsN (260ul) duoc bd sung vao, tiép theo phenyl axetylen (205ul).
H&n hop nay duoc loai khi bing cach ding N, trong thoi gian 10 phut. Sau d6, Cul (24mg) va
Pd(PPh3).Cl, (44mg) dugc bd sung vao va hdn hop thu duge dwoc 1am néng dén nhiét do 80°C
qua dém. Sau khi 1am giam nhiét d6 dén nhiét do trong phong, hdn hop phan tng nay dwoc pha
loing bang EtOAc va rira bang axit xitric 10% (dung dich nudc), nude va nude mudi. Céc chét
hitu co duge 1am khé trén MgSOa, loc va cb trong diéu kién &p sudt giam. San phdm mong mudn
thu duoc sau khi séc ky trén cot (SiO2, EtOAc/Hexan) & dang ddu mau nau vang nhat (762mg,
92%).

Budce b: San phém thu dugc theo budc a (762mg, 1,14mmol) dugce hoa tan trong metanol
(11,4ml) va kali cacbonat (473mg, 3,42mmol) dugc bd sung vao. Huyén phi thu dugc khudy qua
dém & nhiét do trong phong tiép d6 dugc phéan chia gitta EtOAc va nude. Cac chit hiru co dugc
rira bang nude mudi nude mudi sau d6 duge 1am khd (Na2S04) va co trong diéu kién &p sudt giam.
San phdm mong mubn thu dugc sau khi sic ky trén cdt (SiOz, gradien cia MeOH va CH2Cl, 0%
dén 10%) & dang dau khong mau. ESI MS [M+H]* d6i v&i CosHaFNsOs, theo tinh toén 460,2,
theo thr nghi€ém 460,2.

Budc c: Hop chét néu & d muc nay thu duoc bang cach 4p dung quy trinh gidng hét theo
Vi du 1 dé tao ra chét rdn mau tring: '"H NMR (400MHz, DMSO-ds) & 8,65 (s, 1H), 8,37 (d, /=
2,3 Hz, 1H), 7,67 - 7,57 (m, 1H), 7,47 (td, J= 5,2, 2,1 Hz, 2H), 7,39 — 7,29 (m, 4H), 7,28 — 7,16
(m, 1H), 6,50 (dd, J= 15,2, 4,4 Hz, 1H), 5,28 (dt, J= 52,4, 4,1 Hz, 1H), 4,75 (s, 2H), 4,52 (d, J =
18,1 Hz, 1H), 4,20 (d, J= 6,4 Hz, 2H), 4,06 (q, /= 5,0 Hz, 1H), 2,28 (t, /= 20,5 Hz, 2H). ESI MS
[M-H] dbi véi Ca6HasFNsOsP2, theo tinh toan 616,1, theo thir nghiém 616,3.

Téng hop axit  (((((2R,3R,4S,5R)-5-(6-(benzylamino)-2-phenetyl-9 H-purin-9-yl)-4-flo-3-
hydroxytetrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic
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Budc a: Paladi trén cacbon (10% trong luong uét, 20mg) duoc bd sung vao dung dich chira

san pham cua budce b theo Vi du 61 (203mg, 0,44mmol) trong etanol (4,4ml) trong khi quyén nito.
Khi quyén nito dugc thay thé bang hydro va dugc khudy & nhiét do trong phong. Sau khi khudy
qua dém, hdn hop phan tng duge pha lodng bang EtOAc va loc qua Celite. Dich loc dugc c6 trong
diéu kién ap sudt giam dé tao ra hop chét néu & dé muc nay (161mg, 79%) ma dugc sir dung khdng
cin tinh ché thém. ESI MS [M+H]" dbi v6i CasHasFNsOs, theo tinh toan 464,2, theo thir nghiém
4644,

Budc b: Hop chét néu & d& muc nay thu dugc bing cach ap dung quy trinh giéng hét theo
Vi du 1 dé tao ra chit rin mau tring: 'H NMR (400MHz, DMSO-ds) & 8,60 — 8,14 (m, 2H), 7,58
-6,91 (m, 11H), 6,44 (d, J= 15,0 Hz, 1H), 5,22 (d, /= 52,4 Hz, 1H), 4,71 (s, 2H), 4,54 (dt, J =
18,4, 4,4 Hz, 1H), 4,19 (t, /= 6,2 Hz, 2H), 4,11 — 3,96 (m, 1H), 3,23 — 2,83 (m, 5H), 2,26 (t, /=
20,5 Hz, 2H). ESI MS [M-H]- d6i v6i C26H30FNsOgP2, theo tinh todn 620,2, theo thir nghiém 620,2.

Vidu 63
Tong hop axit (((((2R,3R,4S,5R)-5-(6-(benzylamino)-2-etynyl-9H-purin-9-yl)-4-flo-3-hydrox-
ytetrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic
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Budc a: San phdm ctia bude b (1) tir Vi du 29 (2,0g, 3,32mmol) dugc tao huyén phu trong
DMF (7,4ml) va diisopropylamin (2,3ml) duoc bd sung vao, tiép theo 1 trimetylsilyl-axetylen
(703ul, 4,98). H8n hop nay duoc loai khi bang cach dung N> trong thoi gian 10 phit. Sau dé, Cul
(125mg, 0. 66mmol) va Pd(PPhs):Cl (233mg, 0,0,33mmol) dugc bd sung vao va hdn hop thu
duogc loai khi trong thoi gian 5 phut nita rdi dwoc day kin va 1am ting nhiét d6 dén nhiét d6 80°C
trong khoang thoi gian 36 gio. Sau khi 1am giam nhiét do dén nhiét d¢ trong phong, hdn hop phan
ing duoc pha lodng bing EtOAc va rira bang dung dich NH4Cl bdo hoa (trong nudc), nude va
nuéc mudi. Cac chit hitu co dwoc 1am khd trén MgSOs, loc va cb trong didu kién ap suit giam.
San phdm mong mudn thu dugce sau khi sic ky trén cot (SiO2, 5% dén 70% EtOAc/Hexan) & dang
rdn mau be (950mg, 43%).

Budc b: San phim thu dugc theo bude a (950mg, 1,43mmol) dugc hoa tan trong metanol
(14ml) va kali cacbonat (592mg, 4,29mmol) dugc b sung vao. Huyén phii thu dugc khudy qua
dém O nhiét d6 trong phong tiép d6 dugc phan chia gitta EtOAc va nude. Céc chit hitu co duge
rira bang nude mudi sau dé duge 1am kho (NaSO4) va cd trong diéu kién &p suét gidm. San pham
mong mudn thu duoc sau khi sic ky trén cot (SiO2, gradien cia MeOH va CH2Cl 0% dén 10%)
dé tao ra cac hop chit néu & d& muyc nay & dang rdn mau trdng (230mg, 42%). ESI MS [M+H]*
d6i v6i C19H18FN5s03, theo tinh todn 384,1, theo thir nghiém 384,2.

Budc c: Hop chét néu & & muc nay thu dugc bang cach ap dung quy trinh gidng hét theo
Vi du 1 d& tao ra chat rin mau tring: '"H NMR (400MHz, DMSO-ds) 8 8,65 (s, 1H), 8,36 (d, J =
2,2 Hz, 1H), 7,39 - 7,26 (m, 5H), 7,28 — 7,17 (m, 1H), 6,44 (dd, J = 14,8, 4,5 Hz, 1H), 5,25 (dt, J
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=52,5, 4,1 Hz, 1H), 4,69 (s, 2H), 4,51 (d, /= 18,1 Hz, 1H), 4,19 (d, /= 7,1 Hz, 2H), 2,27 (t, /=
20,5 Hz, 2H). ESI MS [M-H]- d6i véi C20H22FNsOsP>, theo tinh toan 540,1, theo thir nghiém 540,2.

Vi du 64 ,
Téng hop axit [({[(2R,3S,4S,5R)-5-[6-(benzyloxy)-2-clo-9 H-purin-9-yl]-4-flo-3-hydroxyoxolan-
2-yllmetoxy} (hydroxy)phosphoryl)metyl]phosphonic
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97%
BzO F Budc a HO F Budc b
o/\© 0O 0
1) I i
HO-P_P-0 '\ e )
OH OH
(CH30)3PO, 0°C
N 2) EtNH'HCO5 0,5M

HO F -20°C dén nhiét do trong

phong; 15%

Budc a: trong khi quyén nito, natri hydrua (90mg, 2,26mmol, 1,2 dwong lugng, 60% in oil)
va rugu benzylic (10ml) duoc khudy & nhiét do trong phong trong thoi gian 15 phit. San phdm
ctia bude b (1) tr Vi du 29 (1,00g, 1,88mmol) dwoc bd sung vao va hdn hop nay duge khudy &
nhiét do trong phong trong thdi gian 2 gid. Hon hop phan ing nay duoc tinh ché mét cach truc
tiép theo phuong phap séc ky cot (0% dén 10% MeOH trong diclometan) dé tao ra san phdm mong
mudn & dang rin mau tring (721mg, 97%). ESI MS [M+H]" ddi véi C17H17CIFN4Os, theo tinh
toan 395,1, theo thir nghi¢ém 395,1.

Budc b: San pham thu duge theo budce a (197mg, 0,5mmol) dugc hoa tan trong trimetyl
phosphat (2,5ml) va lam lanh dén nhiét d6 0°C. Dung dich chira metylenbis(phosphonic diclorua)
(624mg, 2,5mmol, 5 duong lugng) trong trimetyl phosphat (1,5ml) dugc b6 sung nho giot vao.
H&n hop phan tmg nay dugc khudy & nhiét d6 0°C trong thdi gian 3 gio va sau d6 dugc tdi mot
cach c4n than & nhiét do -20°C véi dung dich trietylamoni bicacbonat 0,5M (3,6ml). Hon hop nay
duoc khudy & nhiét d6 -20°C trong thoi gian 15 phut, tiép d6 duoc khudy & nhiét do 0°C trong thoi
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gian 15 phut, tiép d6 dugc khudy & nhiét d6 trong phong trong thoi gian 15 phiit. Hon hop nay
duoc rira bang etyl axetat (10ml) ba 1dn. Lép nude duge tinh ché mét cach tryc tiép theo phuong
phép séc ky long cao 4p pha dao (cot C18, gradien ciia axetonitril va nude 0% dén 50% véi 0,1%
TFA) dé tao ra san phdm mong mudn & dang rin mau tréng (40,2mg, 15%): 'H NMR (400MHz,
DMSO-d) 6 8,55 (d, J=2,1 Hz, 1H), 7,57 - 7,51 (m, 2H), 7,46 — 7,35 (m, 3H), 6,49 (dd, J= 13,6,
4,7 Hz, 1H), 5,61 (s, 2H), 5,30 (dt, J= 52,4, 4,4 Hz, 1H), 4,53 (dt, J= 18,6, 4,7 Hz, 1H), 4,21 (t,J
= 6,0 Hz, 2H), 4,06 (q, J = 5,0 Hz, 1H), 2,27 (t, J = 20,6 Hz, 2H). ESI MS [M-H]- di vdi
C1sH19CIFN4OgP>, theo tinh toan 551,0, theo thir nghiém 551,2.

Vi du 65
Téng hop axit (((((2R,3R,4S,5R)-5-(6-(benzylamino)-2-clo-9 H-purin-9-yl)-4-flo-3-hydroxy-
tetrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic

Cl
Cl
4 | B 1) BnNH,, EtsN
0 =N nNHy, Ets
BzO wBr N o L EtOH, 70 °C
| o. N7 N al
B0 F Cs,C03, ACN BzO 2) K,CO,, MeOH
nhiét d§ trong phong R nhiét do trong phong
Budc a Bz0 F Budc b |
y 99
HN - - HN
Ok 0T
o 0 AW /)\CI (MeO)4PO, 0 °C Sy /)\CI
Ho i 2) EtNH'HCOy 05M  Ho
OH OH A 0°C dén nhiét d6 trong phong A
HO F HO F
Budce ¢

Budc a: 2,4-Diclo-7H-pyrolo[2,3-d]pyrimidin (350mg, 1,86mmol) dugc hoa tan trong
15ml axetonitril va xir ly bing Cs2CO3 (788mg, 2,42mmol, 1,3 duong lugng). Hn hop nay dugc
khudy & nhiét d6 trong phong trong thdi gian 60 phut. 2-Deoxy-2-flo-a-D-arabinofuranosyl
bromua 3,5-dibenzoat (787mg, 1,86mmol, 1 duong lugng) dugc hoa tan trong 10ml axetonitril va
bd sung vao hdn hop nay nhé giot qua phéu cAp liéu. Hdn hop ndy dugce dé khudy qua dém & nhiét
d6 trong phong. Hon hop nay duge loc trén dém silicagel va c6. Can dugc hép phu vao silic dioxit,
duoc tinh ché b%mg cach su dung cot sdc ky (hexan / etyl axetat) dé tao ra san phém & dang ran

mau tréng v6i hidu sudt 49% (480mg).
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Budc b: Hon hop gdm san pham thu duge theo budce a (480mg, 0,9mmol), benzyl amin
(97mg, 0,9mmol,), va EtsN (91mg, 0,9mmol,) trong EtOH khan (4ml) dugc khudy & nhiét do 65°C
trong thoi gian 6 gid. Lugng dung mai du duogc loai bo trong chan khdng. Can dugc lam kho trong
chan khdng cao trong thdi gian 30 phiit. Metanol (4ml) va K,CO3 (249mg, 1,8mmol) duge bd sung
vao va khudy trong thoi gian 1 gid & nhiét d6 trong phong. Phén tich LCMS biéu thi phan tmg da
hoan thanh. Hdn hop phan tmg duoc loc va dich loc duge c6. Cén duge tinh ché biang cot cuc

nhanh dé nhan dugc san phdm véi hidu suit dinh luong

Budc c: San phdm thu duoc theo bude b (360mg, 0,91mmol) dwoc hoa tan trong trimetyl
phosphat (4ml) va lam lanh dén nhiét d6 0°C (b nudc dé), sau d6 dung dich lanh chua
metylenbis(phosphonic diclorua) (801g, 3,2mmol, 3,5 duong lugng) trong trimetyl phosphat (2ml)
dugc bd sung nho giot vao. Hon hop phan tmg nay duge khudy & nhiét d§ 0°C trong thoi gian 1
gio, va luc dé dugc tdi mot cach cén than bang dung dich trietylamoni bicacbonat 0,5M (11ml)
lam lanh trén nudc d4 va khudy & nhiét do 0°C trong thoi gian 15 phut, va tiép d6 1 gio & nhiét do
trong phong. Hdn hop phan tmg nay duoc tinh ché theo phuong phap sic ky long cao ap pha dao
(cot C18, gradien cia axetonitril va nude 0% dén 40% véi 0,1% TFA) dé tao ra sin phAm & dang
rén mau trang: '"H NMR (400MHz, DMSO-ds) § 8,60 (t, /= 6,0 Hz, 1H), 7,59 — 7,13 (m, 6H), 6,72
(s, 1H), 6,49 (dd, J= 15,7, 4,5 Hz, 1H), 5,45 — 5,04 (m, 1H), 4,80 — 4,57 (m, 2H), 4,42 (dt, J =
18,6, 4,4 Hz, 1H), 4,19-4,15 (m, 2H), 3,98 (q, /= 5,0 Hz, 1H), 2,26 (t, J= 20,5 Hz, 2H). ESI MS
[M-H]: d8i v6i CisHxnCIFNsOgP,, theo tinh toadn 549,1, theo thir nghiém 5492

Vi du 66
Téng hop  axit  (((((2R,3R,4S,5R)-5-(2-clo-6-(xyclopentylamino)-9 H-purin-9-yl)-4-flo-3-
hydroxytetrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic

Lo

HN
71 N
9 9 N | N/)\CI
HO™ | L0
OH OH
HO °F

Hop chét néu & d& muc nay duoc tng hop theo cich tuong tu nhu Vi dy 65 bang cach sir
dung xyclopentylamin thay cho benzylamin: '"H NMR (400MHz, DMSO-ds) § 7,90 (d, /= 7,2 Hz,
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1H), 7,24 (s, 1H), 6,72 (d, J= 3,6 Hz, 1H), 6,47 (dd, J= 15,9, 4,4 Hz, 1H), 5,15 (dt, J= 52,6, 4,1
Hz, 1H), 4,52 — 4,35 (m, 2H), 4,15 (q, J= 6,3, 5,3 Hz, 2H), 3,97 (q, J = 5,1 Hz, 1H), 2,23 (d, J =
20,5 Hz, 1H), 1,98 (d, J= 10,6 Hz, 2H), 1,72 (s, 2H), 1,67 — 1,45 (m, SH). ESI MS [M-H] dbi véi
C17H24CIFN4OgP,, theo tinh todn 527,1, theo thir nghiém 527,2

Vi du 67
Tong hop axit ((((1-(6-(benzylamino)-9H-purin-9-yl)propan-2-yl)oxy)(hydroxy)phosphoryl)-
metyl)phosphonic

HQ

HO/P\_{;I',_O NT N
OH
Hop chat néu & d& muc nay duoc téng hop theo cach twong tw nhu bude b ctia Vi du 1 bang
cach st dung rugu twong tmg: '"H NMR (400MHz, DMSO-ds) 6 8,79 (s, 1H), 8,31 (d, /J=15,8 Hz,
2H), 7,46 — 7,13 (m, SH), 4,92 — 4,62 (m, 2H), 4,49 — 4,25 (m, 2H), 2,17 (td, J = 20,4, 4,8 Hz, 2H),
1,14 (d, J= 6,3 Hz, 3H). ESI MS [M+H]* ddi v&i C1sH2aNsOgP2, theo tinh toan 442,1, theo thir
nghiém 442,1.

Vi du 68
Téng hop axit (((2-(6-(benzylamino)-9H-purin-9-yl)propoxy)(hydroxy)phosphoryl)-metyl)  p-

HN/\O

N AN

HO N

HO’\P//O(')' (Nf\/)
—P-0 N

OH
Hop chét néu & ¢ muc nay dugc tdng hop theo cach twong ty nhu budce b ctia Vi du 1
bang cach sir dung ruou twong tng: 'H NMR (400MHz, DMSO-ds) 8 8,73 (s, 1H), 8,35 (s, 1H),
8,27 (s, 1H), 7,41 — 7,18 (m, 5H), 4,96 — 4,82 (m, 1H), 4,72 (s, 2H), 4,39 — 4,19 (m, 2H), 2,18 (t,

hosphonic
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J=120,5, 1,6 Hz, 2H), 1,55 (d, J= 7,0 Hz, 3H). ESI MS [M+H]" d6i v&i C16H22N506P2, theo tinh
toan 442,0, theo thir nghiém 442,1.

Vi du 69
Téng hop  (((((((2R,3R.4S,5R)-5-(2-clo-6-(xyclopentylamino)-9 H-purin-9-yl)-4-flo-3-hydro-
xytetrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)-phosphoryl)bis(oxy)) bis(metylen)

HN/O o=<04< HND

O N
0O 0 7 N H o~ 0 9 |Cl) / N
D0 ¢TI X o 0"cl o-b_P-0 <N L

i . DM I !
Cl)H CI>H o N N Cl iPr,NEt, DMSO OYO\/O OH o) N Cl
CF4CO,H A CF3CO,H

Axit metylen bisphosphonic (20mg, 0,03mmol, mudi trifloaxetat ctia hgp chit theo Vi du

diisopropy! bis(cacbonat)

66) dugc hoa tan trong 0,5ml DMSO. Bazo Hunig (0,18ml, Immol, 30 duong lugng) dugc bd
sung vao, tiép theo 1 clometyl isopropyl cacbonat (0,13ml, 1mmol, 30 dwong lugng). Hén hop
phan ng nay dugc dé khudy & nhiét do trong phong trong thoi gian 5 ngay. Hon hop phéan tng
nay duoc tinh ché theo phuong phép séc ky 16ng cao ap pha dao (cot C18, gradien cuia axetonitril
va nude 0% dén 40% véi 0,1% TFA) dé tao ra san phdm & dang ran mau tring véi hiéu suat 14%
(3,6mg). '"H NMR (400MHz, DMSO-ds) 8 8,42 (d, J = 7,7 Hz, 1H), 8,25 (s, 1H), 6,37 (dd, J =
15,2, 4,4 Hz, 1H), 5,67 — 5,43 (m, 4H), 5,24 (ddt, /= 52,1, 7,7, 4,1 Hz, 1H), 4,79 (pd, /= 6,2, 3,8
Hz, 2H), 4,57 — 4,38 (m, 1H), 4,37 — 4,19 (m, 2H), 4,06 (q, J = 5,1 Hz, 1H), 2,68 (t, /= 21,2 Hz,
2H), 1,92 (s, 2H), 1,80 — 1,47 (m, 6H), 1,28 — 1,15 (m, 12H). ESI MS [M-H] déi véi
Ca6H39CIFN5014P2, theo tinh todn 760,2, theo thir nghiém 760,3

Vi du 70

Téng hop axit [({[(2S,3S,4R,5R)-5-{2-clo-6-[xyclopentyl(metyl)amino]-9H-purin-9-yl}-3,4-di-
hydroxyoxolan-2-ylJmetoxy} (hydroxy)phosphoryl)metyl]phosphonic
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N
%
0 9 AL
PP~ 0 N Cl
HO™ 1 "1 ~0
e G
HO  OH
Hop chét néu & d& muc nay duge tdng hop theo cach twong tu nhu Vi du 1. 'H NMR
(400MHz, DMSO-d5) § 8,42 (s, 1H), 5,88 (d, J= 5,9 Hz, 1H), 4,53 — 4,46 (m, 1H), 4,19 (dd, J =
5,0, 3,1 Hz, 1H), 4,15 — 4,06 (m, 3H), 3,17 (brs, 3H), 2,26 (t, J = 20,5 Hz, 2H), 1,94 — 1,53 (m,

9H). ESI MS [M+H]" d6i v6i C17H27CINsOgPs, theo tinh toan 542,1, theo thir nghiém 542,2.

Vidu 71

Téng hop axit [({1-[(2S,3S,4R,5R)-5-[6-(benzylamino)-2-clo-9H-purin-9-yl]-3,4-dihydroxy-
oxolan-2-yl]etoxy} (hydroxy)phosphoryl)metyl]phosphonic

N BN N A
N N
<7 ¢ f
o N N/J\CI DMP, CH,Cl, rt o N N/)\CI 3M MeMgBr
\_ THEF, -78°C dén nhiét

O: b Budc a (5 @ d6 trong phong

x x Budc b

HN N9 9_ HN
N Cl—P._P—Cl N
N Ccl cl N

N
o wme < | Py PO(OMe)s, 0°C ve <l L

O

I 1] O N N CI O N N CI
Ho™ AN ™S 2) E,NH'HCO5 0,5M HO

OH or—P HY 3 3

o ; 0°C dén nhiét d6 trong phong Ry
HO OH o__0O

Buérc ¢ ><

Budce a: Ruou (4,8g, 11,1mmol) dugc hoa tan trong khan CH2Cl2 (100ml) va periodinan

Dess-Martin (5,6g, 13,3mmol, 1,2 duong luong) duge bd sung vao. Hon hop phan Gmg nay duoc
khudy & nhiét d6 trong phong trong thdi gian 3 gid, sau d6 duge t6i bang dung dich Na;$,03 10%
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(20ml) va dung dich NaHCOj3 béo hoa (50ml). Lép hitu co duge tach, 1am kho trén MgSOs, loc va
lam bay hoi. Aldehyt thd duogc tinh ché theo phuong phap sic ky cot (SiOz, CH,Cl—
CH,Cl::MeOH, theo ty 18 9:1) d& tao ra chit ran mau vang (4,8g, dinh lugng). ESI MS [M+H]*
ddi v6i Ca0Ha1CINsO4, theo tinh toan 430, 1, theo thir nghiém 430,2

Budc b: San pham thu duoc theo budc a (860mg, 2,0mmol) dugc hoa tan trong THF khan
(20ml) va lam lanh dén -78°C. Dung dich MeMgBr 3M trong Et,O (2ml, 6mmol, 3 duong lugng)
dugc bd sung nho giot vao va hdn hop phan tmg nay dugc khudy & nhiét d6 -78°C trong thdi gian
10 phut, tiép d6 duoc nang nhiét db tir tir 1én dén nhiét do trong phong va khudy & nhiét do trong
phong trong thoi gian 2 gid. Sau khi dugc toi bang dung dich NH4Cl bdo hoa (10ml), 16p hitu co
duogc tach, lam kho trén MgSOq, loc va 1am bay hoi. San phdm thé dugc sir dung khdng can tinh
ché thém. ESI MS [M+H]* d6i v6i C21H2sCINsO4, theo tinh toan 446,2, theo thir nghiém 446,3

Budc c: Bude phosphonyl héa dugc thuc hién theo cach twong tu nhu Vidu 1. 'H NMR
(400MHz, DMSO-ds) 8 9,00 — 8,88 (m, 1H), 8,51 (s, 1H), 7,37 - 7,17 (m, 5H), 5,81 (d, /= 7,0
Hz, 1H), 4,70 — 4,51 (m, 4H), 4,32 — 4,25 (m, 1H), 3,83 (dd, /= 5,3, 2,6 Hz, 1H), 2,22 (t, /= 20,5
Hz, 2H), 1,26 (d, J= 6,4 Hz, 3H). ESI MS [M+H]* d6i v6i C15H25sCINsO9P;, theo tinh toén 5641,
theo thir nghiém 564,1.

Vidu 72

Téng hop axit [({1-[(2S,3S,4R,5R)-5-[6-(benzylamino)-2-clo-9H-purin-9-yl]-3,4-dihydroxy-
oxolan-2-yl]propoxy} (hydroxy)phosphoryl)metyl]phosphonic

HN/\©
%
0 o Et <N N
P<_P o N" Cl
HO” I 1707
OH OH W \__/
HO  OH
Hop chit néu ¢ d& muc nay dugc tong hop theo cach tuong ty nhu Vi du 71. 'H NMR
(400MHz, DMSO-dé) 8 8,97 — 8,91 (m, 1H), 8,53 (s, 1H), 7,38 — 7,20 (m, 5H), 5,79 (d, J = 7,4
Hz, 1H), 4,65 (d, J = 6,3 Hz, 2H), 4,62 — 4,56 (m, 1H), 4,54 — 4,46 (m, 1H), 4,34 (d, /= 5,5 Hz,

1H), 3,89 (dd, J = 6,1, 2,2 Hz, 1H), 2,22 (t, J = 20,5 Hz, 2H), 1,69 (s, 1H), 1,58 (q, /= 7,1 Hz,
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1H), 0,90 (t, J = 7,4 Hz, 3H). ESI MS [M+H]" d6i v&i C20H27CINsOsPs, theo tinh toan 578, 1, theo
thir nghiém 578,2.

Vidu 73
Tong hop axit [({[(2R,3R,4R,5R)-5-[2-clo-6-(xyclopentylamino)-9H-purin-9-yl]-3,4-dihydroxy-
4-metyloxolan-2-ylJmetoxy} (hydroxy)phosphoryl)metyl]phosphonic

0
BZO/\(_IOBZ cl
o Lo N n o [

N
</N SN BzO0 OBz ) </N lN /)N\CI HoN
\ N/)\CI DBU, TMSOTf BZOA(_Z NEts, EtOH,
H MeCN, 65 °C L e 0 oC
BzO 0Bz 2) K,CO3, MeOH
Budc a Budéc b

LD "8 9 'y
HN cn—gl\/gl—m HN
. Nf ° N \N
] N PO(OMe),, 0°C ) f\

Il 1l O
Ho i~ Ff\rpﬁ N Cl ) BuNHHCO 0,5M Ho/\q
OH OH" H™\_/ 0°C dén nhiét d6 trong phong L Lye
HO  ©OH HO OH
Budc ¢

Budc a: 1,8-diazabixyclo[5.4.0Jundec-7-en (2,58ml, 17,23mmol, 2,5 duong luong), tiép
theo 14 trimetylsilyl triflometansulfonat (5,11ml, 28,25mmol, 4,1 duong lwong) dugc bd sung nhé
giot trong thoi gian 5 phat vao B-D-ribofuranoza, 2-C-metyl-, 1,2,3,5-tetrabenzoat (4,0g,
6,89mmol, 1 duong lugng) va 2,6-diclopurin (1,43g, 7,58mmol, 1,1 duong lugng) trong axetonitril
(23ml) & nhiét 6 0°C. Hon hop phan tng nay duge khudy & nhiét d6 0°C trong thoi gian 15 phut
va dun néng & 65°C trong thoi gian 5 gid. Sau khi 1am giam nhiét d6 dén nhiét do trong phong,
hén hop phan g duoc pha lodng bing diclometan, rira bing dung dich nuéc natri bicacbonat béo
hoa (x2), va nudc mudi (x1). Céc chét hitu co duoc 1am kho trén MgSOs, loc va cb trong diéu kién
ap sudt giam. San phdm mong mudn thu dugc sau khi séc ky trén cot (SiOz, 25% dén 66%

EtOAc/hexan) & dang rdn mau tring (1,30g, 97%).
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Buée b: 1) San phédm thu duge theo bude a (1,3g, 2,01mmol), xyclopentylamin (297pl,
3,01mmol, 1,5 duong lugng), va trietylamin (560ul, 4,02mmol, 2,0 duong lugng) duoc tao huyén
phu trong khan EtOH (6,7ml). Hdn hop nay dugc khudy & nhiét 6 70°C trong thoi gian 4 gio. Sau
khi lam giam nhiét do dén nhiét do trong phong, hdn hop nay dugc b trong didu kién ap suét giam

va nguyén liéu thu dugc sir dung khong can tinh ché thém.

2) San phdm néu trén duge hoa tan metanol (20ml) va kali cacbonat (1,06g, 7,63mmol, 3,8
duong lugng) duge bd sung vao. Sau khi khudy & nhiét do moi trudng trong thoi gian 2 gio, cén
duge hép phu vao Celite va tinh ché bing céch sir dung cdt séc ky (SiO2, DCM/MeOH 0% dén
10%) & dang dau khong mau (612mg, 79%, hai budc).

Bude c: Hop chét néu & d& muc nay duoc tong hop theo cach twong tw nhu Vi du 1. 'H
NMR (400MHz, DMSO-ds) & 8,38 (dd, J=18,2, 8,1 Hz, 1 H), 8,26 (d, /= 10,0 Hz, 1 H), 5,86 (s,
1 H), 4,42 (q, J= 17,2 Hz, 1 H), 4,27 (h, J= 10,6, 10,0 Hz, 2 H), 4,06 (s, 3 H), 2,28 (t, /= 20,4 Hz,
2 H), 1,93 (d, /= 16,3 Hz, 2 H), 1,78 — 1,43 (m, 6 H). ESI MS [M-HJ d6i v6i C17H25CINsO9P2,
theo tinh to4n 540,1, theo thir nghiém 540,2.

Vidu 74

Téng hop ((2R,3S,4R,5R)-5-(2-clo-6-(xyclopentylamino)-9H-purin-9-yl)-3,4-dihydroxytetrah-
ydrofuran-2-yl)metyl hydro ((hydroxy(metoxy)phosphoryl)metyl)phosphonat
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Buée a: Nucleosit (2,0g, 5,4mmol) duoc hoa tan trong trimetyl phosphat (30ml) va lam
lanh dén nhiét 6 0°C (bé nudc da), sau d6 dung dich lanh chira metylenbis(phosphonic diclorua)
(4,0g, 16,2mmol, 3 duong lugng) trong trimetyl phosphat (15ml) dugc b sung nho giot vao. Hon
hop phan ing nay duoc khudy & nhiét d6 0°C trong thoi gian 2 gio, sau d6 dugc giam nhiét do dén
khoang -40°C va MeOH khan (30ml) dugc bd sung vao va duoc ndng nhiét do tir tir 1én dén nhiét
d6 trong phong. Hon hgp phan tng nay dugc trung hoa bang dung dich NaHCOj3 béo hoa (80ml)
va pha lodng bang nudc (150ml) va EtOAc (150ml). Lép hitu co dugce tach, lam kho trén MgSOs,
loc va 1am bay hoi. San phdm duoc tinh ché truée hét theo phuong phap sic ky cot (SiOz,
EtOAc—EtOAc:MeOH, theo ty 1€ 8:2) va sau do theo phuong phap sdc ky léng cao &ap RP18
(H20+ 0,1% TFA/axetonitril+ 0,1% TFA) d8 tao ra san phdm mong muén & dang rén mau tring
v6i hiéu suét 11% (405mg). ESI MS [M+H]* dbi v6i C19H31CINsOgP2, theo tinh toan 570,1, theo
thtr nghiém 570,2.

Buée b: B sung natri iodua (50mg, 0,33mmol) vao dung dich chira san pham thu duoc
theo budc a (75mg, 0,13mmol) trong axeton (1ml). Dung dich nay dugc néng nhiét do 1én dén
65°C trong thoi gian 6 gid. Dung mdi dugc lam bay hoi; can dugc hoa tan trong nudc va tinh ché
theo phuong phap sic ky 1ong cao ép pha dao (cot C18, gradien cla axetonitril va nude 0% dén
40% v6i 0,1% TFA) dé tao ra san phdm & dang rin mau tring v6i hiéu suét 62% (51mg). 'H NMR
(400MHz, DMSO-ds) & 8,41 (d, J=2,0 Hz, 1H), 8,36 (d, /= 7,8 Hz, 1H), 5,85 (d, /= 5,6 Hz, 1H),
5,04 (brs, 1H), 4,53 (t, J= 5,5 Hz, 1H), 4,47 — 4,34 (m, 1H), 4,24 - 3,95 (m, 4H), 3,58 (d, /=113
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Hz, 2H), 2,37 (dd, J = 20,5, 20,5 Hz, 2H), 2,07 — 1,36 (m, 8H). ESI MS [M+H]" d6i vdi
C17H26CINsO9P2, theo tinh todn 542,8, theo thir nghiém 542,2.

Vidu 75

Toéng hop [(2R,3S,4R,5R)-5-{2-clo-6-[xyclopentyl(metyl)amino]-9H-purin-9-yl}-3,4-dihyd-
roxyoxolan-2-yl]metyl phenyl [(diphenoxyphosphoryl)metyl]phosphonat

WA

o o0 N
1)
NN oo NN
N Cl—P.__P—Cl N
«]f:\ S o o «jf:\
o. NN e c e, IR o. NN ¢
° ~IN DY
oY croum, 72~ ot g~y

. 2) Phenol, TEA, 0°C dén nhiét d trong phong R
HO OH HO OH

Ruou (380mg, 1mmol) duogc hoa tan trong trimetyl phosphat (Sml) va 1am lanh dén nhiét
d6 0°C (bé nudc dé), sau d6 dung dich lanh chira metylenbis(phosphonic diclorua) (375mg,
1,5mmol, 1,5 duong lugng) trong trimetyl phosphat (3ml) dugc b sung nho giot vao va hdn hop
phéan ng nay dugc khudy & nhiét d6 0°C trong thoi gian 3 gid. phenol rén (470mg, Smmol, 5
duong lugng) duge bd sung vao va sau khi duge hoa tan thi TEA (835pl, 6mmol, 6 dwong luong)
dugc bd sung nhé giot vao. Hon hop nay duogc khudy & nhiét d¢§ 0°C trong thoi gian 15 phut, tiép
d6 & nhiét do trong phong qua dém. Pugc pha lodng bing H20 (15ml) va san phadm dugc chiét
bang MTBE (2 x 10ml). Cac chét hitu co két hop duge lam kho trén MgSOs, loc va [am bay hoi.
san pham thd dugc tinh ché theo phuong phép sdc ky cot (Si02, Hex— 100% EtOAc) dé tao ra
chét rén mau tring (80mg, 10%). 'H NMR (400MHz, DMSO-ds) & 8,38 (d, J = 4,3 Hz, 1H), 7,41
~17,33 (m, 4H), 7,32 - 7,25 (m, 2H), 7,25 - 7,11 (m, 9H), 5,89 (dd, /= 5,3, 3,2 Hz, 1H), 5,63 (dd,
J=16,0, 4,4 Hz, 1H), 5,47 — 5,41 (m, 1H), 4,62 — 4,54 (m, 1H), 4,49 — 4,32 (m, 2H), 4,28 — 4,08
(m, 1H), 3,67 — 3,47 (m, 2H), 3,35 (s, 3H), 1,90 — 1,52 (m, 8H). ESI MS [M+H]" d6i voi
C3sH39CINsO9P3, theo tinh toan 770,2, theo thir nghiém 770,3 '

Vidu 76
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Tong hop bis (3-clophenyl) [({[(2R,3S,4R,5R)-5-{2-clo-6-[xyclopentyl(metyl)-amino]-9H-purin-9-
yl}-3,4-dihydroxyoxolan-2-ylJmetoxy } (3-clophenoxy)phosphoryl)-metylJphosphonat

S n

(o) '\/r\o

Tt

Hop chét néu & d& muc nay duoc tdng hop theo cich tuong tu nhu Vi du 75. 'H NMR
(400MHz, DMSO-ds) & 8,32 (s, 1H), 7,43 — 7,34 (m, 2H), 7,34 — 7,05 (m, 10H), 5,88 (t, /= 4,7
Hz, 1H), 5,62 (s, 1H), 5,43 (s, 1H), 4,59 — 4,36 (m, 3H), 4,26 — 4,10 (m, 2H), 3,86 — 3,70 (m, 2H),
3,04 (s, 3H), 1,90 — 1,46 (m, 8H). ESI MS [M+H]" dbi v6i C35H36ClaNsOqPs, theo tinh todn 872,1,
theo thir nghiém 872,2.

Vidu 77

Téng hop bis (3,4-diclophenyl) [({[(2R,3S,4R,5R)-5-{2-clo-6-[xyclopentyl(metyl)amino]-9H-purin-
9-y1}-3,4-dihydroxyoxolan-2-ylJmetoxy }(3,4-diclophenoxy)phosphoryl)metyl]phosphonat

C'{)\O&? efx

Hop chét néu ¢ d& muc nay dugc tdng hop theo cach twong tw nhu Vi du 75. 'H NMR
(400MHz, DMSO-ds) 6 8,27 (s, 1H), 7,65 — 7,57 (m, 2H), 7,52 — 7,40 (m, 3H), 7,32 — 7,04 (m,
4H), 5,87 (t, J= 5,0 Hz, 1H), 5,63 (t, J = 6,1 Hz, 1H), 5,43 (dd, J = 5,6, 3,7 Hz, 1H), 4,59 — 4,35
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(m, 3H), 4,30 — 4,08 (m, 2H), 3,85 (¢, J= 22,0 Hz, 2H), 3,32 (5, 3H), 1,89 — 1,45 (m, 8H). ESI MS
[M+H]* d8i véi C3sHasClaNsOsPa, theo tinh toan 974,0, theo thir nghiém 974,2.

Vidu 78

Téng hop metyl 2-({[({[(2R,3S,4R,5R)-5-{2-clo-6-[xyclopentyl(metyl)amino]-9H-purin-9-yl}-
3,4-dihydroxyoxolan-2-yl]metoxy } [2-(metoxycarbonyl)phenoxy]phosphoryl)-metyl][2-

Meo2c—© Y
N
Q\ O\ /’OO </NIK/)N\

CoMe [ \_/

COzMe

(metoxycarbonyl)phenoxy]phosphoryl}oxy)benzoat

Hop chit néu & d& muyc ndy dugc tong hop theo cach twong ty nhu Vi du 75. H NMR
(400MHz, DMSO-ds) 6 8,31 — 8,27 (m, 1H), 7,82 — 7,74 (m, 3H), 7,57 - 7,49 (m, 2H), 7,46 — 7,39
(m, 1H), 7,36 — 7,17 (m, 6H), 5,83 (t, J=5,9 Hz, 1H), 5,60 — 5,52 (m, 1H), 5,37 (s, 1H), 4,55 —
4,29 (m, 3H), 4,15 — 4,04 (m, 2H), 3,81 — 3,74 (m, 2H), 3,72 — 3,65 (m, 3H), 3,32 (s, 9H), 1,88 —
1,47 (m, 8H). ESI MS [M-+H]" dbi v6i Ca1HasCINsO1sP,, theo tinh todn 944,2, theo thir nghiém
9443,

Vidu 79
Tdng hop axit [({{(2R,3R,4S,5R)-5-(2-clo-6-{[(15)-1-(4-florophenyl)etylJamino}-9H-purin-9-yl)-
4-flo-3-hydroxyoxolan-2-ylJmetoxy } (hydroxy)phosphoryl)metyl]-phosphonic

CHs
H“*@
g o NN
Ho’l\/l;lo
OH 0
HO F
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Hop chét néu & d& myc nay duoc tbng hop theo cach tuong tu nhu Vi du 29. 'H NMR
(400MHz, DMSO-ds) 6 8,92 (d, J = 8,3 Hz, 1H), 8,28 (s, 1H), 7,45 (bs, 2H), 7,11 (td,J=9,1, 1,4
Hz, 2H), 6,34 (dd, J = 14,3, 4,6 Hz, 1H), 5,39 (bs, 1H), 5,31 - 5,12 (m, 1H), 5,14 (bs, 1H), 4,48
(dt, /= 18,5, 4,5 Hz, 1H), 4,17 (s, 3H), 4,01 (d, /= 5,2 Hz, 2H), 2,24 (t, /= 20,4 Hz, 3H), 1,51 (d,
J=17,0 Hz, 3H). ESI MS [M+H]" d6i v&i C19Ha3CIF2NsOgP2, theo tinh toan 584, 1, theo thir nghiém
584,2

Vi du 80
Téng hop axit [({[(2R,3R,4S,5R)-5-(2-clo-6-{[(1R)-1-phenyletyl]amino}-9H-purin-9-yl)-4-flo-3-
hydroxyoxolan-2-ylJmetoxy} (hydroxy)phosphoryl)metyl]phosphonic

CHs
HN/\©
N B
N
/4
2 9 (AL A
HO™ 110
OH OH

HO F
Hop chit néu & d& muc nay dugc téng hop theo cich tuong ty nhu Vi du 29. 'H NMR
(400MHz, DMSO-ds) 8,90 (d, J = 8,3 Hz, 1H), 8,28 (s, 1H), 7,42 (d, /= 7,6 Hz, 2H), 7,29 (t,J
=17,5 Hz, 2H), 7,19 (bs, 1H), 6,34 (dd, J = 14,8, 4,4 Hz, 1H), 5,39 (bs, 1H), 5,23 (d, J= 52,6 Hz,
1H), 4,49 (d, J= 19,2 Hz, 2H), 4,17 (bs, 2H), 4,01 (d, /= 5,1 Hz, 1H), 2,24 (t, J = 20,6 Hz, 2H),
1,52 (d, J = 7,0 Hz, 3H). ESI MS [M+H]* d6i véi C1sHa4CIFNsOsPy, theo tinh todn 566,1, theo
thir nghiém 566,1

Vi du 81
Téng hop axit [({[(2R,3R,4S,5R)-5-(2-clo-6-{[(15)-1-phenyletyl]amino}-9H-purin-9-yl)-4-flo-3-
hydroxyoxolan-2-ylJmetoxy}(hydroxy)phosphoryl)metyl]phosphonic

CH,
HN)\©
/4
9 9 AL
PP e} N~ Cl
HO™ L 400
OH O /\Lz/
HO F
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Hop chit néu & dé& muc nay duoc téng hop theo céach twong ty nhu Vi du 29. 'H NMR
(400MHz, DMSO-ds) 6 8,91 (d, J= 8,3 Hz, 1H), 8,28 (s, 1H), 7,41 (d, /= 7,5 Hz, 2H), 7,29 (t,J
=7,6 Hz, 2H), 7,20 (d, /= 7,6 Hz, 1H), 6,34 (d, J= 14,1 Hz, 1H), 5,39 (bs, 1H), 5,21 (d, J= 52,5
Hz, 1H), 4,47 (d, J= 18,3 Hz, 2H), 4,17 (s, 2H), 4,01 (s, 1H), 2,24 (t, J=20,6 Hz, 2H), 1,52 (d, J
=7,1 Hz, 3H). ESI MS [M+H]* d6i véi C1sH24CIFNsOgP2, theo tinh toén 566,1, theo thir nghiém
566,1

Vi du 82
Téng hop axit [({[(2R,3R,4S,5R)-5-[6-(xyclopentylamino)-2-[hydroxy(oxan-4-yl)metyl]-9H-
purin-9-yl]-4-flo-3-hydroxyoxolan-2-ylJmetoxy} (hydroxy)phosphoryl)metyl]-phosphonic

HN” : HN” : '
N O/MgBr N
SN SN o)
7
<A o ¢
o N7 N7 “cHo o. NN
BzO/\q THF Ho/\(_z’ OH
5 Budc a 5

BzO F HO F

HN o 0
N AN /P\/P\
N 0] Cl~/ 1 “Cl
o o (NI‘\/ el T
o P P © N P(0)(OMe)s
OH OH A(_Z/ OH

HO F

Budc a: San phdm cia bude b theo Vi du 58 (1,00g, 1,75mmol) duogc hoa tan trong THF (9ml) va
lam lanh dén -78°C. 4-tetrahydropyranylmagie bromua (9ml, 8,75mmol, 0,2M trong THF) duoc
bd sung nho giot vao. H3n hop phan ing nay dwoc ning nhiét do 1én dén nhiét do trong phong va
khudy & nhiét d6 trong phong trong thoi gian 3 gio. Hon hop phéan tmg nay duge 1am lanh dén
nhiét d6 0°C, metanol (50ml) dugc bd sung vao, va hdn hop nay duoc khudy & nhiét do trong
phong trong thdi gian 14 gid. Hon hop phan tng dugc nap khé vao silicagel va tinh ché theo
phuong phép séc ky trén silicagel (0% dén 10% MeOH trong DCM) dé tao ra san phdm mong

mubn & dang rin mau tring (273mg, 35%).

Budc b: Hop chét néu & d& muc nay dugc téng hop & dang ran mau tring (44mg; 29%)
theo cach twong tu nhu Vi du 29, 'H NMR (400MHz, DMSO-ds) & 6,60 — 6,40 (m, 1H), 5,26 (d,

-117-



38177

J= 53,3 Hz, 1H), 4,63 — 4,39 (m, 2H), 4,30 — 4,13 (m, 2H), 4,13 — 3,97 (m, 1H), 3,94 — 3,75 (m,
2H), 3,38 — 3,13 (m, 2H), 2,26 (t, J = 20,4 Hz, 2H), 2,17 — 1,85 (m, 3H), 1,85 — 1,22 (m, 12H).
ESI MS [M-H]- d6i v6i C23H3sFNsOoP2, theo tinh toan 606,2, theo thir nghiém 606,3.

Vi du 83
Téng hop axit (((((2R,3R,4S,5R)-5-(2-clo-6-(xyclopentyl(metyl)amino)-9H-purin-9-y1)-4-flo-3-
hydroxytetrahydrofuran-2-yl)metoxy)(hydroxy)phosphoryl)metyl)phosphonic

A
/NfN
HO’(I;I\/?\ 0o <N | N/J\C'
OH OHO
HO F

Hop chét nay thu dugc theo cach twong tu nhu Vi du 29. 'TH NMR (400MHz, DMSO-ds) 3
8,7 (brs, 2H), 8,30 (d, J = 2,1 Hz, 1H), 6,40 (dd, J = 14,3, 4,6 Hz, 1H), 6,09 (brs, 1H), 5,25 (dt, J
= 52,5, 4,3 Hz, 1H), 4,53-4,43 (m, 1H), 4,23-4,14 (m, 2H), 4,09 — 3,98 (m, 1H), 2,28 (dd, /= 20,5
Hz, J=20,5 Hz, 2H), 2,5 (s, 3H), 1,96 — 1,44 (m, 9H). ESI MS [M+H]* d6i véi C17H2sCIFN5OgPs,

theo tinh todn 544,8, theo thur nghiém: 544,2
Vidu 84

Téng hop ((2R,3R,4S,5R)-5-(2-clo-6-(xyclopentyl(metyl)amino)-9H-purin-9-yl)-4-flo-3-hydroxy-
tetrahydrofuran-2-yl)metyl hydrogen((hydroxy(metoxy)phosphoryl)metyl)phosphonat
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Nal (5 duong lugng).
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OH OH~_?© Buéc b

\
N

HO F

Budc a: 2-clopurin floribosit (579mg, 1,5mmol) dugc hoa tan trong trimetyl phosphat
(7,5ml) va lam lanh dén nhiét d6 0°C (bé nudc d4), sau d6 dung dich lanh chira metylenbis(phos-
phonic diclorua) (1,87g, 7,5mmol, 5 duong lugng) trong trimetyl phosphat (4,5ml) duoc bd sung
nho giot vao. Hon hop phan (mg nay duoc khudy ¢ nhiét ¢6 0°C trong thoi gian 3 gio, va lic d6
duge t6i mot cach cAn than bang metanol (7ml) va khudy & nhiét d§ 0°C trong thoi gian 30 phut,
sau d6 1 gio & nhiét do trong phong va sau d6 3 gio & nhiét do 40°C. Hon hop phan tmg nay dugc
¢b trong chan khong va hoa tan trong etyl axetat (20ml). L6&p hitu co duoc rira bang dung dich
nuée NaHCO; béo hoa, 1am kho trén natri sulfat va 1am bay hoi dén kho. Can duoc tinh ché theo
phuong phéap sdc ky cot (gradien ctia metanol trong diclometan 0% dén 10%) dé tao ra san phdm
mong mudn & dang rin mau vang nhat (701mg, 80%). '"H NMR (400MHz, DMSO-ds) 8 8,32 (dd,
J=12,0, 2,3 Hz, 1H), 6,42 (dd, J = 15,5, 4,4 Hz, 1H), 6,15 (t, J = 4,8 Hz, 1H), 5,43 — 5,07 (m,
1H), 4,60 — 4,39 (m, 1H), 4,27 (4, /= 7,3, 5,7 Hz, 2H), 4,12 — 4,03 (dq, /= 9.6, 5,3 Hz, 1H), 3,69
— 3,59 (m, 9H), 2,96 — 2,74 (m, 2H), 2,50 (s, 3H), 2,04 — 1,42 (m,9H). ESI MS [M+H]" d6i voi
C20H31CIFNsOsP», theo tinh toan 586,9, theo thir nghiém 586,2.

Budc b: Bb sung natri iodua (75mg, 0,5mmol)vao dung dich chira san pham thu dugc theo
bude a (58mg, 0,1mmol) trong axeton (1ml). Dung dich nay dugc néng nhiét do 1én dén 60°C
trong thoi gian 24 gid. Dung méi duge lam bay hoi, can dugc hoa tan trong nude va tinh ché theo

phuong phap séc ky long cao ap pha dao (cot C18, gradien cia axetonitril va nude 0% dén 30%
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v6i 0,1% TFA) dé tao ra san phidm & dang rin mau tréng véi hiéu suét 65% (42mg). 'H NMR
(400MHz, DMSO-ds) 6 8,31 (d, J=2,2 Hz, 1H), 6,40 (dd, J= 14,6, 4,6 Hz, 1H), 5,25 (dt, J= 52,4,
4,2 Hz, 1H), 4,48 (dt, J= 18,3, 4,4 Hz, 1H), 4,18 (t, J= 6,1 Hz, 2H), 4,04 (m, 2H), 3,58 (d, J =
11,2 Hz, 3H), 2,5 (s, 3H). 2,39 (dd, /= 20,4 Hz, J = 20,4 Hz, 2H), 2,00 — 1,42 (m, 9H). ESI MS
[M+H]* d6i v6i C1sHa7CIFNsOgP,, theo tinh todn 558,8, theo thir nghiém 558,2.

Vidu 85
Téng hop ((2R,3R,4S,5R)-5-(2-clo-6-(xyclopentyl(metyl)amino)-9H-purin-9-y1)-4-flo-3-
hydroxytetrahydrofuran-2-yl)metyl hydro ((dimetoxyphosphoryl)metyl) phosphonat

va

Tong hop metyl hydro (((((2R,3R,4S,5R)-5-(2-clo-6-(xyclopentyl(metyl)amino)-9H-purin-9-yl)-
4-flo-3-hydroxytetrahydrofuran-2-yl)metoxy)(metoxy)phosphoryl)metyl)phosphonat

0
11
MeO— P l/k)\
MeO OH Kq
~ /£:> Nal (1 duong luong) S

HO F
axeton
|C;> C </N ' N nhiét d6 trong phon% .
MeO—P_P-O N /)\ Budc a

Me(]) MeO ﬁ N™ Cl

HO F
; f
HO- P\/P o) )\
MeO MeO K(_Z/

HO °F
Budc a: B sung natri iodua (40mg, 0,26mmol) vao dung dich chira san phim tir Vi du 83,
budc a (150mg, 0,26mmol) trong axeton (3ml). Dung dich nay dugc khudy & nhiét d6 trong phong
trong thoi gian 24 gid. Dung mdi dwoc 1am bay hoi, cin duge hoa tan trong nude va tinh ché theo

phuong phép séc ky long cao 4p pha déo (cot C18, gradien cia axetonitril va nudc 0% dén 30%
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v6i 0,1% TFA) dé tao ra ((2R,3R,4S5,5R)-5-(2-clo-6-(xyclopentyl(metyl)amino)-9H-purin-9-yl)-4-
flo-3-hydroxy-tetrahydrofuran-2-yl)metyl hydro ((dimetoxyphosphoryl)metyl)-phosphonat &
dang rin mau tring véi hiéu suat 20% (35mg). 'H NMR (400MHz, DMSO-ds) 5 8,31 (d, J=2,2
Hz, 1H), 6,41 (dd, J = 14,9, 4,5 Hz, 1H), 5,25 (dt, J= 52,3, 4,1 Hz, 1H), 4,53-4,43 (m, 1H), 4,24
—4,12 (m; 2H), 4,08-4,02 (m, 1H), 3,66 (d, J = 2,0 Hz, 3H), 3,63 (d, J= 2,0 Hz, 3H), 2,60 (dd, J
= 20,8 Hz, J = 20,8 Hz, 2H), 2,50 (s, 3H), 2,01 — 1,55 (m, 9H). ESI MS [M+H]* dbi véi
Ci9H29CIFNsOgP2, theo tinh toan 572,9, theo thir nghiém 572,3.

Metyl hydro (((((2R,3R,4S,5R)-5-(2-clo-6-(xyclopentyl(metyl)amino)-9H-purin-9-yl)-4-
flo-3-hydroxytetrahydrofuran-2-yl)metoxy)(metoxy)phosphoryl)metyl)-phosphonat & dang rin
mau tring & dang hdn hop gdm céc chit ddng phan khong déi quang theo ty 16 1:1 véi hidu suét
30% (52mg). 'H NMR (400MHz, DMSO-ds) & 8,34 (d, J= 2,3 Hz, 0,5H, chat dong phan khong
dbi quang thr 1), 8,30 (d, J = 2,3 Hz, 0,5H, chit ddng phan khong dbi quang thu 2), 6,54 — 6,32
(m, 1H), 5,38 — 5,11 (m, 1H), 4,59 — 4,39 (m, 1H), 4,26 (m, 2H), 4,07 (m, 1H), 3,64 (d, J= 11,3
Hz, 3H), 3,59 (d, J= 11,2, 1,5H, chét ddng phéan khong ddi quang thir 1), 3,59 (d, /= 11,2, 1,5H,
chat ddng phan khong ddi quang thir 1), 2,69-2,53 (m, 2H), 2,5 (s, 3H), 1,97 — 1,52 (m, 9H). ESI
MS [M+H]* d6i v6i C19Hz9CIFNsOsP,, theo tinh toan 572,9, theo thir nghiém 572,2.

Vi du 86
Tong hop axit (((((2R,3R,4S,5R)-5-(2-clo-6-(xyclopentyl(metyl)amino)-9H-purin-9-y1)-4-flo-3-
hydroxytetrahydrofuran-2-yl)metoxy)(metoxy)phosphoryl)metyl)phosphonic

N
N BN
N
/4
(lF?’ CIP? <N SN
OH OMe
HO F

Hop chat nay thu dugc & dang hdn hop gdém cac chét ddng phan khong déi quang theo ty
1& 1:1 theo cach tuong ty Vi du 84. 'H NMR (400MHz, DMSO-ds) & 8,34 (d, J = 2,3 Hz, 0,5H,
chét ddng phan khong déi quang thir 1), 8,29 (d, J=2,3 Hz, 0,5H, chat ddng phén khong dbi quang
thir 2), 6,52 — 6,32 (m, 1H), 6,07 (brs, 1H), 5,34 — 5,14 (m, 1H), 4,56 — 4,43 (m, 1H), 4,30 — 4,21
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(m, 2H), 4,11 — 4,03 (m, 1H), 3,63 (d, /= 11,2 Hz, 1,5H, chat ddng phén khong dbi quang thir 1),
3,63 (d, J= 11,2 Hz, 1,5H, chit ddng phan khéng d6i quang thtr 2), 2,50 (s, 3H), 2,48 — 2,34 (m,
2H), 1,92 — 1,53 (m, 9H). ESI MS [M+H]* dbi v6i C1sHa7CIFNsOgP,, theo tinh toan 558,3, theo
thir nghiém 558,2.

Vidu 87

Téng hop axit [({[(2R,3S,4R,SR)-S-[6-010—4-(xyclopentylarhino)-1H-pyrazolo[3,4-d]pyrimidin- 1-
yl]-3,4-dihydroxyoxolan-2-ylJmetoxy } (hydroxy)phosphoryl)metyl] phosphonic

o OAc
o ™Y ; A
T D NH

Cl N ” B
AcO OAc N\/ | )N\ HoN ; ¥
7 N N = Nl
N ] 1) HMDS, (NH,):SO; o N" >cl 1) EtN, MeOH \ Py
NS AN hoi AcO s i8tdo : N™N"ci
N e o luu c 0°C dén nhiét d6 trong phong (0]
H 2) TMS triflat, CH;CN, 7 2) NH; trong MeOH, nhiét do HO/\g
nhiét d6 trong phong AcO DAc trong phong R
Budc a Bude b HO OH
HN H 9 9
I~ Cl—P_P—Cl
o 0 NSl Py Cl_ Gl
P _P. o. N ON"al OP(OMe), 0°C
Ho™ ' F/(.)How 2)EGNH'HCOy 05M
0 / 0°C dén nhigt 6 trong phong
HO  ©H
Budc ¢

Budce a: 4,6-Diclo-1H-pyrazolo[3,4-d]pyrimidin (25g, 132mmol) va amoni sulfat (0,20g,
1,5mmol) duge hoa tan trong 150ml hexametyldisilzian. Sau d6, hdn hop niy duoc lam 4m dé hdi
luru va khudy trong thoi gian 3 gid. Sau d6, hdn hop nay duogc co dén kho. Tiép do, can rén dugc
dua vao 300ml axetonitril, va riboza d3 dugc bao vé (50,6g, 159mmol) dugc bd sung vao. Hon
hop nay dugc lam lanh ¢ 0°C va TMSOTT (27ml, 145mmol) dugc bd sung nho giot vao. Sau do,
hén hop nay dugc nang nhiét d 1én dén nhiét do trong phong va dé khudy qua dém. Sau d6, hdn
hop nay duoc ¢ va duoc dua vao etyl axetat. Cac chét hitu co dugc rira bang dung dich NaHCO;s
bdo hoa va nudc mudi. Céc chét hitu co duge 1am kho béng MgSOs, loc va cd. Can thd dugc tinh
ché bang cach sir dung cot sic ky (Hexan / Etyl Axetat) dé tao ra hop chat mong mubn (48g,
108mmol) véi tdng hiéu sut 82%. 'H NMR (400MHz, DMSO-ds) & 8,75 (s, 1H), 6,47 (d, /=32
Hz, 1H), 5,82 (dd, /= 5,3, 3,2 Hz, 1H), 5,63 (t, J = 5,8 Hz, 1H), 4,47 — 4,40 (m, 1H), 4,37 — 4,30
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(m, 1H), 4,12 — 4,02 (m, 1H), 2,09 (s, 3H), 2,06 (s, 3H), 1,97 (s, 3H). ESI MS [M+Na]* dbi véi
CisH16ClaN4NaOy7, theo tinh toan 469,0, theo thir nghiém 469,0.

Buédce b: San phém thu dugc theo budc a (22g, 49,3mmol) dugc hoa tan trong MeOH
(100ml) va lam lanh dén nhiét d6 0°C. Xyclopentylamin (5,1g, 51,8mmol, 1,05 dwong luong), va
trietylamin (7,2ml, 51,8mmol, 1,05 duong luong) duoc bd sung vao va hdn hop phan tng nay
duoc khudy & nhiét d6 0°C trong thoi gian 15 phit, sau d6 & nhiét d6 trong phong trong thoi gian
4 gid. 7M NH; trong MeOH (60ml) duoc bd sung vao va hdn hop phan tmg nay duge khudy o
nhiét d trong phong trong thdi gian 1 ngay. Hdn hop phéan tng nay duoc 1am bay hoi va san phdm
thd dugc st dung & bude tiép theo khong cén tinh ché. ESI MS [M+H]* dbi véi CisHa1CINsOs,
theo tinh toan 370,1, theo thir nghiém 370,2.

Budc c: Budc phosphonyl héa dugce thuc hién theo cach twong tu nhu Vi du 1. '"H NMR
(400MHz, DMSO-ds) 6 8,68 (d, /= 7,2 Hz, 1H), 8,24 (s, 1H), 6,00 (d, /= 4,2 Hz, 1H), 4,49 (t,J
=4,7 Hz, 1H), 4,41 (q, J= 6,7 Hz, 1H), 4,26 (t, /= 4,7 Hz, 1H), 4,15 - 4,00 (m, 2H), 3,94 - 3,84
(m, 1H), 2,16 (t, J= 20,5 Hz, 2H), 2,04 — 1,91 (m, 2H), 1,79 — 1,45 (m, 6H). ESI MS [M+H]* dbi
vGi Ci16H25CINsOgP,, theo tinh toan 528,1, theo thir nghi¢m 528,2.

Vidu 88

Téng hop axit [({{(2R,3S,4R,5R)-5-[4-(benzylamino)-6-clo-1H-pyrazolo[3,4-d]pyrimidin-1-yl]-
3,4-dihydroxyoxolan-2-ylJmetoxy } (hydroxy)phosphoryl)metyl]phosphonic

HN/\©
SN

N ]
g 9 N /)\
P _P< 0 N™ Cl
HO” I 10
OH OH A(_J/
HO  OH

Hop chét néu & d& muc nay dugc tdng hop theo cach twong ty nhu Vi du 87. 'H NMR
(400MHz, DMSO-ds) 6 9,38 — 9,18 (m, 1H), 8,35 8,16 (m, 1H), 7,39 - 7,19 (m, 5H), 6,07 — 5,94
(m, 1H), 4,69 (d, J= 5,4 Hz, 2H), 4,58 — 4,44 (m, 1H), 4,30 — 4,20 (m, 1H), 4,15 -4,01 (m, 2H),
3,96 — 3,80 (m, 1H), 2,17 (t, J = 20,9 Hz, 2H). ESI MS [M-H]" d6i v&i C1sH22CIN5O9P,, theo tinh
toan 548,1, theo thir nghiém 548, 1.
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Vi du 89

Tdng hop axit [({[(2R,3S,4R,5R)-5-(6-clo-4-{[(1S)-1-phenyletyl]amino}-1H-pyrazolo[3,4-d] p-
yrimidin-1-yl)-3,4-dihydroxyoxolan-2-ylJmetoxy} (hydroxy)phosphoryl)metyl] phosphonic
Me

HN)\©
N/ | SN
3 L oo
HO" I >"1~0
OH OH
HO  ©OH

Hop chét néu & d& muc nay dugc tong hop theo cach tuong ty nhu Vi du 87. '"H NMR
(400MHz, DMSO-ds) 6 9,26 — 8,95 (m, 1H), 8,35 8,17 (m, 1H), 7,48 — 7,28 (m, 4H), 7,28 — 7,09
(m, 1H), 6,09 — 5,87 (m, 1H), 5,42 (q, J = 6,9 Hz, 1H), 4,60 — 4,33 (m, 1H), 4,33 — 4,16 (m, 1H),
4,13 — 3,96 (m, 2H), 3,97 — 3,80 (m, 1H), 2,35 — 1,95 (m, 2H), 1,62 — 1,36 (m, 3H). ESI MS [M-
H] dbi v6i C1oH24CINsOoPs, theo tinh todn 562,1, theo thir nghiém 562,2.

Vidu 90

Tbng hop axit [({[(2R,3S,4R,5R)-5-(6-clo-4-{[(1R)-1-phenyletyl]amino}-1H-pyrazolo[3,4-d] p-
yrimidin-1-yl)-3,4-dihydroxyoxolan-2-ylJmetoxy } (hydroxy)phosphoryl)metyl] phosphonic
Me

HN/\©
SN

LA

N~ °Cl

0 8ol

LI
HO  OH
Hop chit néu & d& muc nay dugc téng hop theo cach twong ty nhu Vi dy 87. 'H NMR
(400MHz, DMSO-ds) 6 9,16 (d, J = 8,4 Hz, 1H), 8,32 (s, 1H), 7,48 — 7,30 (m, 4H), 7,28 - 7,15
(m, 1H), 6,09 — 5,79 (m, 1H), 5,47 — 5,36 (m, 1H), 4,58 — 4,42 (m, 1H), 4,32 - 4,19 (m, 1H), 4,17

~3,95 (m, 2H), 3,95 — 3,79 (m, 1H), 2,18 (t, J= 20,8 Hz, 2H), 1,71 — 1,37 (m, 4H). ESI MS [M-
H]- ddi véi C19H24CINsOgP, theo tinh todn 562,1, theo thu nghiém 562,2.
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Vidu91

Téng hop axit [({[(2R,3S,4R,5R)-5-(6-clo-4-{[(4-clophenyl)metyl]amino}-1H-pyrazolo[3,4-d]-
pyrimidin-1-yl)-3,4-dihydroxyoxolan-2-ylJmetoxy } (hydroxy)phosphoryl)metyl]phosphonic

N
o 9 B P
_P P 0 N= °CI
HO I 10
OH OH
HO  OH

Hop chit néu ¢ d& muyc nay duoc tdng hop theo céch twong tw nhu Vi dy 87. 'H NMR
(400MHz, DMSO-ds) & 9,41 — 9,19 (m, 1H), 8,32 — 8,17 (m, 1H), 7,43 — 7,30 (m, 4H), 6,02 (d, J
=2.9 Hz, 1H), 4,68 (d, J= 4,4 Hz, 2H), 4,56 — 4,45 (m, 1H), 4,33 — 4,18 (m, 1H), 4,13 — 3,80 (m,
2H), 3,62 — 3,44 (m, 1H), 2,17 (t, J=20,4 Hz, 1H). ESI MS [M-H]- d6i véi C1sH21CL2NsOsP3, theo
tinh toan 582,0, theo thir nghiém 582,0.

Vidu 92

Téng hop axit [({[(2R,3S,4R,5R)-5-(6-clo-4-{[(15)-1-(2-florophenyl)etyl]amino}-1H-pyrazolo-
[3,4-d]pyrimidin-1-yl)-3,4-dihydroxyoxolan-2-ylJmetoxy } (hydroxy)phosphoryl)-metyl]-

phosphonic
CH; F
HN
R
N
N
I (1? N | /)\
P _P. o) N~ °Cl
HO™ 1 10
e
HO OH

Hop chét néu & d& muc nay dugc tdng hop theo cach twong ty nhu Vi du 87. 'H NMR
(400MHz, DMSO-ds) 6 9,28 — 9,15 (m, 1H), 8,33 (dd, /= 1,5, 0,7 Hz, 1H), 7,43 (t, J = 7,8 Hz,
1H), 7,29 (dd, J=17,8, 5,6 Hz, 1H), 7,23 — 7,08 (m, 2H), 6,00 (d, J = 4,2 Hz, 1H), 5,65 - 5,51 (m,
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1H), 4,48 (t, J= 4,9 Hz, 1H), 4,26 (t, J = 4,5 Hz, 1H), 4,05 (dq, J = 10,1, 5,9, 5,2 Hz, 2H), 3,88
(dt, J = 11,3, 6,0 Hz, 1H), 2,29 — 2,08 (t, J = 20,4 Hz, 2H), 1,53 (d, J = 6,8 Hz, 3H). ESI MS
[M+H]* d6i v&i C19Ha4CIFNsOgP2, theo tinh toan 582,1, theo thir nghiém 582,1

Viduy 93

Tong hop axit [({[(2R,3S,4R,5R)-5-(6-clo-4-{[(1R)-1-(2-florophenyl)etyl]amino}-1H-pyrazo-
lo[3,4-d]pyrimidin-1-yl)-3,4-dihydroxyoxolan-2-yl]metoxy } (hydroxy)phosphoryl)-metyl]

phosphonic
CHy F
HM@
I T o NN
HO™ 1 1>
OH O

HO OH
Hop chéit néu & d& muc nay duoc tong hop theo cich twong ty nhu Vi du 87. 'H NMR
(400MHz, DMSO-ds) 8 9,23 (d, J= 7,6 Hz, 1H), 8,34 (s, 1H), 7,44 (t, J= 7,8 Hz, 1H), 7,30 (q, J
=7,0 Hz, 1H), 7,18 (dt, /= 9,4, 6,4 Hz, 2H), 6,00 (d, J = 4,3 Hz, 1H), 5,60 (q, /= 7,1 Hz, 1H),
4,51 (t, J=4,6 Hz, 1H), 4,26 (t, J=4,6 Hz, 1H), 4,05 (tt, /= 10,1, 5,8 Hz, 2H), 3,88 (dd, /= 11,0,
6,2 Hz, 1H), 2,17 (t, J = 20,4 Hz, 2H), 1,53 (d, J = 6,7 Hz, 3H). ESI MS [M+H]* dbi v¢i
C19H24CIFN5O0P;, theo tinh toan 582,1, theo thir nghiém 582,1

Vidu 94

Toéng hop axit [({[(2R,3S,4R,5R)-5-(6-clo-4-{[(1S)-1-(3-florophenyl)etyl]amino}-1H-pyrazo-
lo[3,4-d]pyrimidin-1-yl)-3,4-dihydroxyoxolan-2-ylJmetoxy} (hydroxy)-phosphoryl)metyl]-
phosphonic
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CHj
HN F
N/ |\N
9 9 \N /)\
P _P< 0 N~ ClI
HO™ I "1~0
OH OH /\(__7/
HO OH

Hop chét néu & d& muc nay duoc tong hop theo cach tuong tw nhu Vi du 87. 'H NMR
(400MHz, DMSO-ds) 6 9,17 (d, J= 7,9 Hz, 1H), 8,31 (s, 1H), 7,50 — 7,30 (m, 1H), 7,22 (d, J =
8.2 Hz, 2H), 7,06 (td, 7= 8,7, 2,5 Hz, 1H), 6,00 (d, J=4,2 Hz, 1H), 5,41 (t, J= 7,3 Hz, 1H), 4,48
(t, J=4,7 Hz, 1H), 4,26 (t, J= 4,8 Hz, 1H), 4,05 (dq, /= 11,7, 6,5 Hz, 2H), 3,88 (dt, /J=11,2, 6,2
Hz, 1H), 2,17 (t, J = 20,5 Hz, 2H), 1,53 (d, J = 7,0 Hz, 3H). ESI MS [M+H]* déi voi
C19H24CIFN5O9P-, theo tinh toan 582,1, theo thir nghiém 582,1

Vi du 95

Téng hop axit [({[(2R,3S,4R,5R)-5-(6-clo-4-{[(1R)-1-(3-florophenyl)etyl]amino}-1H-pyrazolo-
[3,4-d]pyrimidin-1-yl)-3,4-dihydroxyoxolan-2-ylJmetoxy } (hydroxy)phosphoryl)-metyl]-
phosphonic

(IF? (IP? o N\N LA

I 4

HO  OH

Hop chét néu ¢ d& muc nay dugc tdng hop theo cach twong tw nhu Vi du 87. 'H NMR

(400MHz, DMSO-ds) 6 9,18 (d, J= 7,9 Hz, 1H), 8,31 (t, J= 0,9 Hz, 1H), 7,43 — 7,32 (m, 1H),

7,23 (d, J= 8,8 Hz, 2H), 7,07 (t, J= 8,6 Hz, 1H), 6,00 (d, /= 4,3 Hz, 1H), 5,42 (t,J/=7,3 Hz, 1H),

4,51 (t, J = 4,5 Hz, 1H), 4,26 (t, J = 4,7 Hz, 1H), 4,11 — 3,98 (m, 2H), 3,88 (t, /= 8,6 Hz, 1H),

2,17 (t, J = 20,5 Hz, 2H), 1,52 (d, J = 7,0 Hz, 3H). ESI MS [M+H]* d6i v&i C19H24CIFN5O9P2,
theo tinh todn 582,1, theo thir nghiém 582,1
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Vidu 96

Tong hop axit [({[(2R,3S,4R,5R)-5-(6-clo-4-{[(15)-1-(4-florophenyl)etyl]amino}-1H-pyrazolo-
[3,4-d]pyrimidin-1-yl)-3,4-dihydroxyoxolan-2-yl]metoxy } (hydroxy)phosphoryl)-metyl]-
phosphonic

CHs
HN
N/ | ~N F

g 9 N

P _P< 0 N~ Cl
HO 1L 10
OH OH

HO OH

Hop chét néu & dé muc nay dugc téng hop theo cach tuong ty nhu Vi du 87. 'H NMR
(400MHz, DMSO-ds) 8 9,16 (d, J= 7,9 Hz, 1H), 8,30 (d, /= 1,2 Hz, 1H), 7,42 (dd, /= 8,4, 5,4
Hz, 2H), 7,15 (td, J= 8,9, 1,2 Hz, 2H), 6,00 (d, J = 4,2 Hz, 1H), 5,40 (t, /= 7,3 Hz, 1H), 4,48 (t,
J=4,8 Hz, 1H), 4,25 (t, J= 4,5 Hz, 1H), 4,18 — 3,95 (m, 2H), 3,95 — 3,82 (m, 1H), 2,16 (t, J =
20,4 Hz, 2H), 1,52 (d, J = 7,2 Hz, 3H). ESI MS [M+H]* d6i v&i C19H4CIFNsOqP;, theo tinh todn
582,1, theo thir nghiém 582,1

Vidu 97

Téng hop axit [({[(2R,3S,4R,5R)-5-(6-clo-4-{[(1R)-1-(4-florophenyl)etyl]Jamino}-1H-pyrazo-
lo[3,4-d]pyrimidin-1-yl)-3,4-dihydroxyoxolan-2-ylJmetoxy } (hydroxy)-phosphoryl)metyl]-

phosphonic
CHa
HN@
2 ~N F
N
I I N IN/)\CI
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Hop chit néu & d& muc ndy dugc tong hop theo cach twong tu nhu Vi du 87. 'H NMR
(400MHz, DMSO-ds) 8 9,16 (d, J=7,9 Hz, 1H), 8,30 (t, /= 0,9 Hz, 1H), 7,42 (dt, /= 6,1, 3,2 Hz,
2H), 7,23 - 7,08 (m, 2H), 6,00 (d, J = 4,3 Hz, 1H), 5,40 (t, /= 7,2 Hz, 1H), 4,50 (t, J = 4,5 Hz,
1H), 4,26 (t, J= 4,7 Hz, 1H), 4,15 — 3,98 (m, 2H), 3,87 (q, J = 8,1, 5,5 Hz, 1H), 2,16 (t, /= 20,4
Hz, 2H), 1,52 (d, J= 6,9 Hz, 3H). ESI MS [M+H]" dbi véi C1sH24CIFNsOsPs, theo tinh todn 582, 1,
theo thir nghi€m 582,1

Vidu 98

Téng hop axit [({[(2R,3S,4R,5R)-5-(6-clo-4-{[(2-clophenyl)metyl]amino}-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)-3,4-dihydroxyoxolan-2-ylJmetoxy} (hydroxy)-phosphoryl)metyl]phosphonic

Cl

HN/\©
N/ |\N
o Q N
P _P. 0 N"cl
HO” . 10
OH OH/\<__7,
HO OH

Hop chét néu & d& muc nay dugc tdng hop theo cach tuong ty nhu Vi du 87. 'H NMR
(400MHz, DMSO-ds) § 9,29 (s, 1H), 8,29 (d, J= 1,9 Hz, 1H), 7,48 (dd, /= 5,9, 3,1 Hz, 1H), 7,43
(d, J=5,9 Hz, 1H), 7,32 (dt, J= 6,6, 2,5 Hz, 2H), 6,07 — 6,00 (m, 1H), 4,84 — 4,69 (m, 2H), 4,51
(d, J=5,0 Hz, 1H), 4,27 (s, 1H), 4,06 (s, 2H), 3,89 (s, 1H), 2,16 (t, J = 20,6 Hz, 2H). ESI MS
[M+H]* ddi voi Ci1sH22C1aNsOgPy, theo tinh toan 584,0, theo thir nghiém 584,1

Vidu 99

Téng hop axit [({[(2R,3S,4R,5R)-5-(6-clo-4-{[(2-clophenyl)metyl](metyl)amino}-1H-pyrazol-
o[3,4-d]pyrimidin-1-yl)-3,4-dihydroxyoxolan-2-ylJmetoxy} (hydroxy)phosphoryl)metyl]-
phosphonic
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Cl
H3C\N/\©
N/ |\N
o 9 WA A
Po_Px 0 N" “Cl
HO .10
OH OH/\<__7,
HO OH

Hop chét néu & d& muc nay dugc tdng hop theo cach twong tu nhu Vi du 87. 'H NMR
(400MHz, DMSO-ds) 6 8,41 (s, 1H), 7,49 (d, J = 7,4 Hz, 1H), 7,38 — 7,24 (m, 2H), 7,16 (d, J =
7,6 Hz, 1H), 6,08 (bs, 1H), 5,04 (bs, 2H), 4,50 (d, /= 30,8 Hz, 1H), 4,24 (d, /= 39,5 Hz, 1H), 4,06
(s, 2H), 3,89 (s, 1H), 3,37 (d, J = 54,8 Hz, 3H), 2,15 (t, J = 20,8 Hz, 2H). ESI MS [M+H]* déi v6i
C19H24CI2NsO9P2, theo tinh toan 598,0, theo thur nghiém 598,1

Vi du 100

Téng hop axit [({[(2R,3S,4R,5R)-5-(6-clo-4-{[2-(2-clophenyl)etyl]amino}-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)-3,4-dihydroxyoxolan-2-ylJmetoxy} (hydroxy)-phosphoryl)metyl]phosphonic

v '\N Cl
E ,i') o N e
HO™ I 10
OH OH
HO OH

Hop chét néu ¢ d& muc nay dugc tong hop theo cach twong ty nhu Vi du 87. 'H NMR
(400MHz, DMSO-ds) & 8,95 (t, J = 5,6 Hz, 1H), 8,28 — 8,10 (m, 1H), 7,48 — 7,39 (m, 1H), 7,33
(d, J= 6,4 Hz, TH), 7,29 — 7,18 (m, 2H), 6,00 (d, J = 4,0 Hz, 1H), 4,50 (t, J= 4,5 Hz, 1H), 4,25 (t,
J=4,5Hz, 1H), 4,06 (d, J= 14,9 Hz, 2H), 3,87 (t, /= 5,8 Hz, 1H), 3,69 (q, /= 6,8 Hz, 2H), 3,10
— 3,00 (m, 2H), 2,15 (t, J = 20,4 Hz, 2H). ESI MS [M+H]* dbi v&i C19H24ClaNs5O9P,, theo tinh
toan 598,0, theo thir nghiém 598,2

Vidu 101
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Téng hop axit [({[(2R,3S,4R,5R)-5-{4-[benzyl(metyl)amino]-6-clo-1H-pyrazolo[3,4-d]pyrimidin-
1-y1}-3,4-dihydroxyoxolan-2-yl]metoxy} (hydroxy)phosphoryl)metyl] phosphonic

H3C\N/\©

//\/ﬁN

Q PN
P\/P

"' 40 OFP“Q’

N~ CI
HO OH
Hop chét néu ¢ d& muc nay dugc téng hop theo cach tuong ty nhu Vi du 87. 'TH NMR
(400MHz, DMSO-ds) 4 8,35 (s, 1H), 7,30 (dd, /=20,4, 7,5 Hz, 5H), 6,07 (bs, 1H), 4,99 (bs, 1H),
4,53 (bs, 1H), 4,28 (bs, 1H), 4,05 (s, 3H), 3,88 (s, 1H), 3,37 — 3,24 (m, 3H), 2,14 (t, J= 20,9 Hz,
3H). ESI MS [M+H]* d6i v6i C1oH2sCINsOoPs, theo tinh toan 564,1, theo thir nghiém 564,1

Vidu 102

Téng hop axit [({[(2R,3S,4R,5R)-5-{6-clo-4-[xyclopentyl(metyl)amino]-1H-pyrazolo[3,4-d]p-
yrimidin-1-yl}-3,4-dihydroxyoxolan-2-yl]metoxy } (hydroxy)phosphoryl)metyl] phosphonic

‘.'?? 9})/\(_7/ )\
HG OH
Hop chit néu ¢ d& muc nay dugc tong hop theo cach tuong tu nhu Vi du 87. 'H NMR
(400MHz, DMSO-ds) & 8,31 (s, 1H), 6,06 (s, 1H), 4,51 (d, J=4,7 Hz, 1H), 4,28 (d, J = 5,1 Hz,
1H), 4,14 — 3,96 (m, 2H), 3,88 (s, 1H), 3,21 (s, 3H), 2,14 (t, J= 19,9 Hz, 2H), 1,67 (bs, 8H). ESI
MS [M+H]* d6i véi C17H27CINsOgP;, theo tinh toan 542,1, theo thir nghiém 542,2

Vidu 103
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Téng hop axit [({[(2R,3S,4R,5R)-5-[6-clo-4-(metylamino)-1H-pyrazolo[3,4-d]pyrimidin-1-yl]-
3,4-dihydroxyoxolan-2-yl]metoxy } (hydroxy)phosphoryl)metyl]phosphonic

N/ l\N
Q@ 9 NN
P_P< 0 N Cl
HO I "1 ~0
HO OH

Hop chét néu & dé& muc nay duoc téng hop theo cach tuong tw nhu Vi du 87. 'TH NMR
(400MHz, DMSO-ds) 6 8,82 (s, 1H), 8,16 (s, 1H), 6,01 (bs, 1H), 4,50 (d, J= 5,9 Hz, 1H), 4,26
(bs, 1H), 4,05 (bs, 2H), 3,88 (bs, 1H), 2,95 (d, J= 4,6 Hz, 3H), 2,15 (t, J = 20,4 Hz, 2H). ESI MS
[M+H]* d6i voi C1aH19CINsO9P2, theo tinh toan 474,0, theo thir nghiém 474,2

Vi du 104

Téng hop axit [({[(2R,3S,4R,5R)-5-(6-clo-4-{[(1R)-2,2,2-triflo-1-phenyletyl]amino}-1H-
pyrazolo[3,4-d]pyrimidin-1-yl)-3,4-dihydroxyoxolan-2-yl]metoxy} (hydroxy)phosphoryl)-

metyl]phosphonic
CF;
HN/K©
9 (IDI \N /)\
P<__P< 0 N" Cl
HO™ I 10
OH OH A(_J/
HO  OH

Hop chét néu & d& muc nay dugc tdng hop theo cich tuong ty nhu Vi du 87. 'H NMR
(400MHz, DMSO-ds) 6 9,82 (d, /J=9,3 Hz, 1H), 8,51 (s, 1H), 7,65 (d, J=7,2 Hz, 2H), 7,56 — 7,31
(m, 3H), 6,33 (p, /= 8,8 Hz, 1H), 6,04 (d, /=4,2 Hz, 1H), 4,50 (t, /= 4,4 Hz, 1H), 4,26 (t, J= 4,6
Hz, 1H), 4,16 — 4,00 (m, 2H), 3,90 (dd, J = 10,6, 5,8 Hz, 1H), 2,18 (t, /= 20,5 Hz, 2H). ESI MS
[M-H] dbi voi C19Hz1CIF3NsO9Ps, theo tinh todn 616,1, theo thit nghiém 616,2.

Viduy 105
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Téng hop axit [({[(2R,3S,4R,5R)-5-(6-clo-4-{[(3S)-0xolan-3-yl]amino}-1H-pyrazolo[3,4-d]-
pyrimidin-1-yl)-3,4-dihydroxyoxolan-2-ylJmetoxy } (hydroxy)phosphoryl)metyl] phosphonic

Lo

HN
N/ I\N
(IDI cljl \N /*
P_P- 0 N Cl
HO™ I 10
g g
HO  OH

Hop chit néu & d& muc nay dugc tong hop theo cach tuong ty nhu Vi du 87. 'H NMR
(400MHz, DMSO-ds) & 8,95 (d, J= 6,4 Hz, 1H), 8,26 (s, 1H), 6,01 (d, /= 4,2 Hz, 1H), 4,69 — 4,59
(m, 1H), 4,50 (t, J = 4,2 Hz, 1H), 4,26 (t, J = 4,5 Hz, 1H), 4,15 - 3,99 (m, 2H), 3,95 — 3,81 (m,
3H), 3,74 (d, /= 17,9 Hz, 1H), 3,67 — 3,58 (m, 1H), 2,35 - 2,06 (m, 3H), 1,98 — 1,80 (m, 1H). ESI
MS [M-H]- d6i véi C15sH22CINsO10P2, theo tinh todn 528,1, theo thir nghiém 528,2.

Vidu 106

Téng hop axit [({[(2R,3S,4R,5R)-5-[6-clo-4-(xyclopentylamino)-1H-pyrazolo[3,4-d]pyrimidin-1-
yl]-3,4-dihydroxyoxolan-2-yllmetoxy } ({[(propan-2-yloxy)carbonyl]Joxy} metoxy)phos-
phoryl)metyl]({[(propan-2-yloxy)carbonyl]oxy } metoxy)phosphinic

L0

HN
0 0 O N, I\)N\
A BB o NN el
O o Oll\/l\o/\ﬁj
OH O \_
(w6 ow

O\H,O
T

Hop chét néu & d& muc nay duoc téng hgp theo céch tuong tu nhu Vi du 69. 'H NMR
(400MHz, DMSO-ds) 8 8,71 — 8,60 (m, 1H), 8,26 — 8,15 (m, 1H), 6,02 — 5,96 (m, 1H), 5,60 — 5,38
(m, 5H), 4,87 — 4,68 (m, 2H), 4,51 — 4,37 (m, 2H), 4,33 — 3,79 (m, 5H), 2,74 - 2,53 (m, 2H), 2,07
- 1,89 (m, 2H), 1,79 - 1,42 (m, 7H), 1,27 — 1,12 (m, 12H). ESI MS [M-H] déi voi
C26H40CINsO15P2, theo tinh toan 758,2, theo thur nghiém 758,3.
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Vidu 107
Tong hop axit [({[(2R,3S,4R,5R)-5-(6-clo-4-{[(1S)-1-phenyletyl]amino}-1H-pyrazolo[3,4-d]p-

yrimidin-1-yl)-3,4-dihydroxyoxolan-2-ylJmetoxy } ({[(propan-2-yloxy)carbonyl]oxy}-
metoxy)phosphoryl)metyl]({[(propan-2-yloxy)carbonyl]oxy } metoxy)phosphinic

0 e N Y
PUS SN . SV e
A
e
T
Hop chét néu & d& muc nay dugc tdng hop theo cach tuong ty nhu Vi du 69. 'H NMR
(400MHz, DMSO-ds) 3 9,17 (d, J = 7,9 Hz, 1H), 8,32 — 8,27 (m, 1H), 7,42 7,28 (m, 4H), 7,26 -
7,20 (m, 1H), 6,01 (d, J=3,7 Hz, 1H), 5,58 — 5,32 (m, 6H), 4,84 — 4,69 (m, 2H), 4,49 — 4,37 (m,

1H), 4,37 - 3,81 (m, 5H), 2,72 - 2,52 (m, 1H), 1,53 (d, /= 6,9 Hz, 3H), 1,28 — 1,17 (m, 12H). ESI
MS [M-H] ddi v&i CaoHaoCINsO15P2, theo tinh toan 794,2, theo thir nghiém 794,2.

Viduy 108

Tong hop axit [({[(2R,3R,4S,5R)-5-[4-(benzylamino)-6-clo-1H-pyrazolo[3,4-d]pyrimidin-1-yl]-
4-flo-3-hydroxyoxolan-2-yljmetoxy} (hydroxy)phosphoryl)metyl]phosphonic
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cl 1)H2N\E> Q N

Cl
" \ HN— "
2 SN TEA, CH3CN, nhiétds trong phong N
Nl A

4

2 Br |
T )BZOAQ/ o N Ho N N
HO /\Qz/
BzO F R

C8,C03, CHACN, nhiétdotongphong HO  F
3.) KoCO3, MeOH, nhigtdotrongphong A B

N Vot 3
/\© Cl—p__P=Cl
an, cl ¢l

Budc a

N, PO(OMe)s, 0°C
I} I N N/)\CI _ ( )a
Ho i °
OH OH  R“ 2) E5NH* HCOy 0,5M
0°C dén nhiét o trong phong

HO F
Budc b

Buédc a: 4,6-diclo-1H-pyrazolo[3,4-d]pyrimidin (1,0g, 5,3mmol) dugc hoa tan trong
CH;3CN khan (10ml) va xyclopentylamin (478mg, 5,6mmol, 1,05 duong lugng) duge bd sung vao,
tiép theo 1a TEA (779ul, 5,6mmol, 1,05 duong luong). Hon hop nay dugc khudy & nhiét d6 trong
phong qua dém, sau d6 Cs2COs khan (3,4g, 10,6mmol, 2 duong lugng) va bromua (2,2g, 5,3mmol)
duoc bd sung vao. Hon hop phan tmg nay duoc khudy & nhiét do trong phong qua dém, tiép do
duoc lam bay hoi. Cin th6é dugc hoa tan trong MeOH (20ml) va K2COs khan (2,2g, 15,9mmol, 3
duong lugng) duoc bd sung vao. Hon hop nay duge khudy & nhiét do trong phong qua dém, lam
bay hoi véi silicagel va tinh ché theo phuong phép séc ky cot (SiO2, Hex— 100% EtOAc) dé tao
ra san phdm B trude tién (800mg, 41%) va sau d6 1a san pham A (600mg, 30%). Dbi véi B: ESI
MS [M+H]* d6i v6i C1sH20CIFNsO3, theo tinh toan 372,1, theo thir nghiém 372,2.

Bude b: Budce phosphonyl héa dugc thyc hién theo cach tuong ty nhu Vidu 1 béng cach
st dung san phém B thu duoc theo budce a: 'TH NMR (400MHz, DMSO-ds) 6 8,76 (d, J= 7,2 Hz,
1H), 8,29 (s, 1H), 6,52 (d, J = 6,5 Hz, 1H), 5,50 — 5,29 (m, 1H), 4,75 (dt, J = 18,7, 7,5 Hz, 1H),
4,43 (h,J=6,9 Hz, 1H), 4,31 — 4,22 (m, 1H), 4,18 — 4,05 (m, 1H), 4,04 — 3,92 (m, 1H), 2,20 (t, J
= 20,5 Hz, 2H), 2,05 — 1,93 (m, 2H), 1,80 — 1,46 (m, 6H). ESI MS [M+H]" ddi véi
C16H24CIFN5OgP>, theo tinh toan 530,1, theo thir nghiém 530,2.
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Vidu 109

Téng hop axit [({[(2R,3R,4S,5R)-5-(6-clo-4-{[(1S)-1-phenyletyl]amino}-1H-pyrazolo[3,4-d]p-
yrimidin-1-yl)-4-flo-3-hydroxyoxolan-2-ylJmetoxy } (hydroxy)phosphoryl)-metyl]phosphonic

CHs
HN)\©

N/ |\N

Iq |C|) \N /)\

P _ P 0 Nl
HO™ 1 10
OH OH

HO F

Hop chét néu ¢ d¢& muc nay duogc tong hop theo cach tuong ty nhu Vi du 108. 'H NMR
(400MHz, DMSO-ds) 6 9,19 (d, J= 8,1 Hz, 1H), 8,33 (s, 1H), 7,40 (d, J= 7,9 Hz, 2H), 7,33 (t, J
=17,5 Hz, 2H), 7,23 (t, J = 7,4 Hz, 1H), ), 6,34 (dd, J = 14,3, 4,6 Hz, 1H), 5,39 (bs, 1H), 5,31 —
5,12 (m, 1H), 5,14 (bs, 1H), 4,48 (dt, J = 18,5, 4,5 Hz, 1H), 4,17 (s, 3H), 4,01 (d, /= 5,2 Hz, 2H),
2,24 (t, J = 20,4 Hz, 3H), 1,51 (d, J = 7,0 Hz, 3H). ESI MS [M+H]* ddi v6i C1sH24CIFNsOsP>,
theo tinh toan 566,1, theo thir nghiém 566,1

Vidu 110

Téng hop axit [({{(2R,3R,4S,5R)-5-(6-clo-4-{[(1R)-1-phenyletyl]amino}-1H-pyrazolo[3,4-d] p-
yrimidin-1-yl)-4-flo-3-hydroxyoxolan-2-ylJmetoxy} (hydroxy)phosphoryl)-metyl]Jphosphonic

CH,
HN/\©

N/ ~\N

Q 9 N

P_ P~ 0 N™ Cl
HO” 1 "1>0
OH OH

HO F

Hop chét néu & d& muc nay dugc tong hop theo cach twong tw nhu Vi du 108. 'H NMR
(400MHz, DMSO-ds) 6 9,18 (d, J= 8,0 Hz, 1H), 8,33 (d, /= 1,2 Hz, 1H), 7,40 (d, /= 7,9 Hz, 2H),
7,33 (t, J = 7,3 Hz, 2H), 7,24 (t, J= 7,6 Hz, 1H), 6,50 (d, J = 6,5 Hz, 1H), 5,51 — 5,23 (m, 2H),
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4,82 — 4,66 (m, 1H), 4,22 (bs, 1H), 4,13 — 4,02 (m, 1H), 3,94 (bs, 1H), 2,17 (t, J= 20,5 Hz, 2H),
1,53 (d, J=17,1 Hz, 3H). ESI MS [M+H]* d6i véi C19H24CIFNsOsPs, theo tinh toan 566,1, theo
thir nghiém 566,2

Vidu 111
Téng hop axit [({[(2R,3R,4S,5R)-5-(6-clo-4-{[(15)-1-(2-florophenyl)etyl]amino}-1H-pyrazo-
lo[3,4-d]pyrimidin-1-yl)-4-flo-3-hydroxyoxolan-2-ylJmetoxy} (hydroxy)-phosphoryl)metyl]p-

hosphonic

N
o 9 AL
PP~ © N™ ~ClI
HO 1 1 ~0
OH OH/\<__Z/
HO F

Hop chét néu & dé& muc nay duogc téng hop theo céach tuong ty nhu Vi du 108. 'H NMR
(400MHz, DMSO-ds) 8 9,27 (d, J= 7,6 Hz, 1H), 8,36 (s, 1H), 7,48 — 7,40 (m, 1H), 7,37 — 7,25
(m, 1H), 7,22 — 7,13 (m, 2H), 6,51 (d, J = 6,6 Hz, 1H), 5,59 (p, J= 7,1 Hz, 1H), 5,49 — 5,26 (m,
1H), 4,74 (dt, J= 18,4, 7,6 Hz, 1H), 4,30 — 4,17 (m, 1H), 4,15 — 4,02 (m, 1H), 3,99 - 3,90 (m, 1H),
2,17 (t, J = 20,5 Hz, 2H), 1,54 (d, J = 7,0 Hz, 3H). ESI MS [M+H]* d6i véi C1oH23CIF2NsOsP2,
theo tinh todn 584,1, theo thr nghi€ém 584,2.

Vidu 112

Téng hop axit [({[(2R,3R,4S,5R)-5-(6-clo-4-{[(1R)-1-(2-florophenyl)etyl]amino}-1H-pyrazo-
lo[3,4-d]pyrimidin-1-yl)-4-flo-3-hydroxyoxolan-2-ylJmetoxy} (hydroxy)-phosphoryl)metyl]p-

hosphonic
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CH; F
N/ I\N
(I)I (ljl \N /)\
P _P< 0 N Cl
HO” I 10
OH OH
HO F

Hop chét néu ¢ d& muc nay duogc tdng hop theo cich twong tw nhu Vi du 108. 'H NMR
(400MHz, DMSO-ds) 8 9,37 — 9,16 (m, 1H), 8,36 (d, J = 3,4 Hz, 1H), 7,44 (d, J = 8,4 Hz, 1H),
7,29 (t, J=17,0 Hz, 1H), 7,18 (dt, J= 10,6, 5,6 Hz, 2H), 6,51 (t, J = 4,8 Hz, 1H), 5,60 (t, /= 6,8
Hz, 1H), 5,53 — 5,22 (m, 1H), 4,84 — 4,64 (m, 1H), 4,31 —4,16 (m, 1H), 4,16 —4,00 (m, 1H), 3,94
(p,J = 3,7 Hz, 1H), 2,18 (t, J = 20,4 Hz, 2H), 1,54 (d, J = 7,2 Hz, 3H). ESI MS [M+H]* déi v6i
C19H23CIF2NsOsP2, theo tinh toan 584,1, theo thir nghiém 584,2

Vidu 113
Téng hop axit [({[(2R,3R,4S,5R)-5-(6-clo-4-{[(1S)-1-(3-florophenyl)etyl]amino}-1H-pyrazo-
lo[3,4-d]pyrimidin-1-yl)-4-flo-3-hydroxyoxolan-2-yl]Jmetoxy } (hydroxy)-phosphoryl)metyl]phos-

('F3 ('p? o N A
/]\/I\
HO™ (> OHOXZ/

Hop chét néu & d& muc nay dugc tong hop theo cach tuong tw nhu Vi du 108. 'H NMR
(400MHz, DMSO-ds) 3 9,21 (d, J = 7,8 Hz, 1H), 8,33 (s, 1H), 7,46 — 7,30 (m, 1H), 7,27 — 7,16
(m, 2H), 7,12 — 7,00 (m, 1H), 6,51 (d, J= 6,5 Hz, 1H), 5,49 — 5,26 (m, 2H), 4,74 (dt, /= 18,4, 7,6
Hz, 1H), 4,29 — 4,18 (m, 1H), 4,14 — 4,02 (m, 1H), 4,00 — 3,89 (m, 1H), 2,17 (t, /= 20,5 Hz, 2H),
1,54 (d, J= 17,0 Hz, 3H). ESI MS [M+H]* d6i véi C1oH23CIF2NsOgPs, theo tinh toan 584,1, theo
thir nghiém 584,2.

phonic

Viduy 114
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Téng hop axit [({[(2R,3R,4S,5R)-5-(6-clo-4-{[(1R)-1-(2-florophenyl)etyl]amino}-1H-pyrazo-
lo[3,4-d]pyrimidin-1-yl)-4-flo-3-hydroxyoxolan-2-ylJmetoxy} (hydroxy)-phosphoryl)metyl]p-

hosphonic

Nl
E ﬁ o N e
HO/I\/I\O
OH OH
HO F

Hop chét néu & d& muc nay duoc tong hop theo cach twong ty nhu Vi du 108. 'H NMR
(400MHz, DMSO-ds) 8 9,21 (d, J = 8,0 Hz, 1H), 8,34 (s, 1H), 7,42 - 7,32 (m, 1H), 7,27 - 7,20
(m, 2H), 7,12 - 7,03 (m, 1H), 6,51 (d, /= 6,5 Hz, 1H), 5,49 — 5,29 (m, 2H), 4,74 (dt, /= 18,8, 7,8
Hz, 1H), 429 — 4,18 (m, 1H), 4,15 — 4,03 (m, 1H), 3,99 — 3,90 (m, 1H), 2,17 (t, J = 20,5 Hz, 2H),
1,54 (d, J= 7,0 Hz, 3H). ESI MS [M+H]* déi véi C19HasCIF;NsOgP2, theo tinh toan 584,1, theo
thir nghiém 584,2.

Vidu 115

Téng hop axit [({[(2R,3R,4S,5R)-5-(6-clo-4-{[(1S)-1-(4-florophenyl)etyl]amino}-1H-pyrazo-
lo[3,4-d]pyrimidin-1-yl)-4-flo-3-hydroxyoxolan-2-ylJmetoxy} (hydroxy)-phosphoryl)metyl]p-

hosphonic
CH,
el
N | N F
e 9 NS
P_Px 0 N" Cl
Ho’l\/!'-P
o o Y
HO F

Hop chét néu & ¢& muc nay duge tbng hop theo cach twong ty nhu Vi du 108. '"H NMR
(400MHz, DMSO-ds) 8 9,22 (d, J=7,9 Hz, 1H), 8,34 (s, 1H), 7,45 (dd, J= 8,7, 5,6 Hz, 2H), 7,17
(t,J= 38,9 Hz, 2H), 6,52 (d, J = 6,5 Hz, 1H), 5,53 — 5,27 (m, 2H), 4,75 (dt, /= 18,7, 7,6 Hz, 1H),
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4,31 -4,20 (m, 1H), 4,17 — 4,04 (m, 1H), 3,97 (dd, J=17.5, 3,9 Hz, 1H), 2,19 (t, /= 20,5 Hz, 2H),
1,54 (d, J= 7,0 Hz, 3H). ESI MS [M+H]* d6i v6i C1oH3CIFaNsOgPa, theo tinh toan 584,1, theo
thur nghiém 584,2

Vidu 116
Téng hop axit [({[(2R,3R,4S,5R)-5-(6-clo-4-{[(1R)-1-(4-florophenyl)etyl]amino}-1H-pyrazo-
lo[3,4-d]pyrimidin-1-yl)-4-flo-3-hydroxyoxolan-2-ylJmetoxy} (hydroxy)phosphoryl)metyl]-

phosphonic
CHy
q»!
N/ I\N F
e Q N
P_P< 0 N™ Cl
HO™ 110
OH OH
HO F

Hop chét néu ¢ d& muc nay dugc tdng hop theo cach twong tu nhu Vi dy 108. 'H NMR
(400MHz, DMSO-ds) 8 9,21 (d, J= 17,9 Hz, 1H), 8,34 (s, 1H), 7,54 — 7,37 (m, 2H), 7,17 (t, /= 8,8
Hz, 2H), 6,52 (d, J= 6,6 Hz, 1H), 5,60 — 5,23 (m, 2H), 4,76 (dt, J= 18,7, 7,6 Hz, 1H), 4,24 (dt, J
=74, 4,8 Hz, 1H), 4,09 (dt, J= 10,9, 7,4 Hz, 1H), 3,96 (dt, /= 10,7, 5,3 Hz, 1H), 2,19 (t, J= 20,5
Hz, 2H), 1,54 (d, J = 7,1 Hz, 3H). ESI MS [M+H]* d6i v&i C19H23CIF2NsO5P2, theo tinh toan
584,1, theo thu nghiém 584,2

Vidu 117
Téng hop axit [({[(2R,3S,4R,5R)-5-[5-clo-7-(xyclopentylamino)-3H-imidazo[4,5-b]pyridin-3-yl]-
3,4-dihydroxyoxolan-2-yl]metoxy } (hydroxy)phosphoryl)metyl]phosphonic
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o)
OAc Cl /O
o AoO/\g N /Q HN

R’ A
N AcO  OAc ¢ _ H,N N~
</ ‘ P ” oy N ol dioxan <N I “
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N PO(OMe),, 0°C
o o0 < 1
PP o N7 Nl 2) EsNH" HCOy 0.5M
HO" 3 6HO/\<_7/ 0°C dén nhiét db trong phong
Hd ”OH Budc c

Budc a: N,0-Bis(trimetylsilyl)axetamit (0,523ml, 2,14mmol) dugc bd sung nhd giot vao
dung dich chira 5,7-dicloimidazo[4,5-b]pyridin (376mg, 2mmol) trong MeCN (14ml) & nhiét d6
trong phong va hdn hop phan ng nay dugc lam néng dén 85°C trong thoi gian 1 gid. Hon hop
nay duoc giam nhiét d6 dén nhiét do trong phong va dung dich chira beta-D-Ribofuranoza 1,2,3,5-
tetraaxetat (726mg, 2,28mmol) trong MeCN (7ml) va trimetylsilyl triflometansulfonat (0,47 1ml,
2,60mmol) duge bd sung nho giot lién tuc vao. Hdn hop phan (mg nay dwoc nang nhiét do 1én dén
85°C trong thoi gian 4 gid. Hon hop nay duogc 1am ngudi va dung dich nude natri bicacbonat bdo
hoa (50ml) dugc bd sung vao, tiép theo duge chiét ba 14n bang EtOAc (100ml), 1am kho trén natri

sulfat va co.

Budc b: Dioxan (2ml) va xyclopentylamin (0,987ml, 10mmol) dugc b6 sung vao can. Hon
hop nay duoc nang nhiét do 1én dén 100°C trong thoi gian 16 gid. Hon hop phan ng nay dugc
nap vao silicagel va tinh ché theo phuwong phap sic ky trén silicagel (0% dén 10% MeOH trong

DCM) dé tao ra san phdm mong mudn & dang rdn mau néu (298mg, 40%).

Budc c: Hop chét néu & ¢ muc ndy dugc tong hop & dang rin mau tring (10mg; 6%) theo
cach tuong tu nhu Vi du 1. 'H NMR (400MHz, DMSO-ds) 6 8,40 (s, 1H), 7,12 (d, J = 7,3 Hz,
1H), 6,40 (s, 1H), 5,91 (d, J = 5,8 Hz, 1H), 4,53 (t, J = 5,4 Hz, 1H), 4,23 — 4,18 (m, 1H), 4,18 —
4,05 (m, 3H), 2,26 (t, J= 20,5 Hz, 2H), 2,04 — 1,91 (m, 2H), 1,76 — 1,64 (m, 2H), 1,64 — 1,48 (m,
4H). ESI MS [M-H] dbi v&i C17H24CIN4OgP2, theo tinh toan 525,1, theo thir nghiém 525,2
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Vidu 118
Téng hop axit [({[(2R,3R,4S,5R)-5-[5-clo-7-(xyclopentylamino)-3H-imidazo[4,5-b]pyridin-3-
yl]-4-flo-3-hydroxyoxolan-2-ylJmetoxy } (hydroxy)phosphoryl)-metyl]phosphonic

Bzo/\C)_ZMBr cl D

Cl R N X 1)Xyclopentylamin dioxan HN

BzO F </ | N

/N N N “ </ ' D

<N » o NaHAON g, 0 N"Cl 2) K,CO5, MeOH NP
N™ °C

H

(0]
Buéc a BzO F Bude b g

HO F

SRS
HN Cl=AP-Cl

N cl Cl
) A PO(OMe)j, 0°C
(0] 0 < , >
I 1] 0 N N Cl 2) ENH" HCOs 0,5M

P P< o
| o A 4
HO (])H OHO 0°C dén nhiét dj trong phong

HO\ F Buécc

Budc a: natri hydrua (130mg, 3,24mmol, 60% huyén phu trong dau) dugc bd sung vao
dung dich chira 5,7-dicloimidazo[4,5-b]pyridin (564mg, 3mmol) trong MeCN (18ml) & nhiét do
trong phong. Hon hop phan tmg nay duoc khudy & nhiét do trong phong trong thdi gian 30 phut.
Dung dich chta 2,3,5-tri-O-benzoyl-D-ribofuranosyl bromua trong MeCN (4ml) duoc bd sung
vao & nhiét do trong phong va hdn hop phan Gmg nay dugc khudy & nhiét do trong phong trong
thoi gian 14 gid. H8n hop phan ting duoc tdi bang cach bo sung metanol (Sml) va natri bicacbonat

(5g), loc qua Celite, va co.

Budc b: 1) Dioxan (5ml) va xyclopentylamin (1,48ml, 15mmol) dugc b6 sung vao can.
Hén hop ndy duoc nang nhiét d6 1én dén 100°C trong thdi gian 20 gid. Hon hop phan img nay

dugc giam nhiét do dén nhiét do trong phong.

2) Kali cacbonat (4g) va metanol (20ml) dugc b sung vao & nhiét d¢ trong phong. va hdn
hop phan tmg nay dugc khudy & nhiét do trong phong trong thdi gian 1 gio. Luong dung mdi du

duoc loai bo trong chan khong va cin thd dugc tinh ché theo phuong phép sdc ky trén silicagel
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(0% dén 15% MeOH trong DCM) dé tao ra san phim mong mubn & dang rén mau nau (499mg,
45%).

Budc c: Hop chét néu & d& muc nay duoc tdng hop & dang rén mau trang (26mg; 10%)
theo cach twong tu nhu Vi du 1. '"H NMR (400MHz, DMSO-ds) & 8,24 (d, J=2,3 Hz, 1H), 7,19
(brs, 1H), 6,42 (dd, /= 15,4, 4,4 Hz, 1H), 6,42 (s, 1H), 5,23 (dt, J= 52,4, 4,1 Hz, 1H), 4,58 — 4,44
(m, 1H), 4,19 (t, J= 6,1 Hz, 2H), 4,08 — 3,99 (m, 1H), 2,27 (t, /= 20,5 Hz, 2H), 2,04 — 1,90 (m,
2H), 1,78 — 1,64 (m, 2H), 1,64 — 1,47 (m, 4H). ESI MS [M-H]- d6i véi C17H23CIFN4OsP,, theo
tinh toan 527,1, theo thur nghiém 527.,2.

Vidu 119

Tong hop axit [({[(2R,3S,4R,5R)-5-[6-clo-4-(xyclopentylamino)-1H-pyrazolo[3,4-b]pyridin-1-
yl]-3,4-dihydroxyoxolan-2-ylJmetoxy} (hydroxy)phosphoryl)metyl]-phosphonic
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Buéc a: Etyl (etoxymetylen)xyanoaxetat (50,5g, 299,0mmol) dugc hoa tan trong khan
EtOH (350ml), sau d6 san phAm hydrazin (50g, 328,9mmol, 1,1 dwong lugng) dugce bd sung vao.
H&n hop phan ting nay duge khudy trong khi hdi luu qua dém, sau d6 dugc lam bay hoi. Cin rin
duoc ritra bing MTBE @ tao ra chét rin mau tring (55,5g, 63%). ESI MS [M+H]* déi véi
C14H1sN303, theo tinh toan 276,1, theo thir nghiém 276,2.

Budc b: Dietyl malonat (90ml, 0,59mol, 4 duong lugng) duge hoa tan trong khan EtOH
(300ml) va lam lanh dén nhiét do 0°C (bé nudc d4). Dung dich chira 21% NaOEt trong EtOH
(220ml, 0,59mol, 4 duong lugng) dugc bd sung nho giot vao (trong thoi gian 10 phut), sau d6 bé

lam ngudi duoc loai bé va hdn hop phan ing nay dugc khudy & nhiét d6 trong phong trong thdi
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gian 15 phut. rén san phdm thu dugc theo budc a (40,4g, 147mmol) duge bd sung vao thanh nhiéu
phén (trong thoi gian 2 phut) va hdn hop phan tmg nay duoc khudy trong khi hdi luu trong thoi
gian 5 ngdy, sau d6 duge 1am bay hoi. Cén dugc pha lodng bang H,O (1,21) va dugc trung hoa dén
do6 pH khoang 5 bang cach sir dung AcOH. San pham duoc loc b, rira bang H,0 (200ml) va lam
khd trong chan khong (48,4g, 96%). ESI MS [M+H]* d6i v6i C17HisN30s, theo tinh todn 3441,
theo thir nghi€m 344,2.

Budc ¢: San pham thu dugc theo bude b (48,4g, 141,1mmol) dugc hoa tan trong dung dich
nudc NaOH 15% (500ml) va khudy trong khi hdi luu trong thoi gian 5 gid. duge 1am lanh dén
nhiét d6 0°C va trung hoa mot cach cin than bing AcOH dén d6 pH~S. Chét rdn mau tring duogc
loc bo, rira bang H,O (100ml) va 1am kho trong chan khong (38g, dinh lugng). ESI MS [M+H]*
dbi v6i C14H14N303, theo tinh toan 272,1, theo thir nghiém 272,2.

Budc d: hdn hop gdm san pham thu dwgc theo budce ¢ (38g, 140,2mmol) va phenylphos-
phonic diclorua (79,5ml, 560,8mmol, 4 duong luong) dugc khudy & nhiét d¢6 170°C trong thoi
gian 7 gio sau d6 dugc lam ngudi dén ~80°C va rét vao nude da duoc khudy manh. Chét liéu dinh
mau nau két tia ma sau khi dugc khudy k§ thi chuyén thanh ran. Hon hop da duogc 1am lanh bang
nuée da duoc trung hoa bing NH; dém dic trong nude dén dé pH~7 va san pham dugce chiét bang
céch str dung CH2Cly (2 x 400ml). Céc chét hitu co két hop dugc 1am kho trén MgSOs, loc va lam
bay hoi d& tao ra san phdm ma dugc st dung khong can tinh ché thém (24g, 55%). ESIMS [M+H]*
dbi v6i C14H12CLLN30, theo tinh toan 308,0, theo thir nghiém 308, 1.

Budc e: San phdm thu duge theo buédc d (22g, 71,4mmol) duge hoa tan trong TFA (75ml)
va khudy ¢ nhiét 6 60°C trong thoi gian 12 gid, sau d6 duge lam ngudi va rét vao HaO (600ml).
ChAt rén mau xam duge loc bo, rira bang dung dich NaHCO3 bdo hoa, sau dé bang H,0 va lam
kho trong chén khong. ESI MS [M+H]* dbi v6i CsHaCLoN3, theo tinh toan 188,0, theo thir nghiém
188,1.

Budc f: San phim cia Buéc f duge tdng hop theo cach twong ty nhu Vi du 87. '"H NMR
(400MHz, DMSO-ds) 8,55 (s, 1H), 7,72 (s, 1H), 6,48 (d, J = 3,0 Hz, 1H), 5,90 — 5,83 (m, 1H),
5,67-5,61 (m, 1H), 4,46 — 4,38 (m, 1H), 4,33 (ddd, /= 12,1, 3,5, 1,2 Hz, 1H), 4,05 (ddd, /= 12,2,
5.1, 1.2 Hz, 1H), 2,09 (s, 3H), 2,06 (s, 3H), 1,96 (s, 3H). ESI MS [M+H]* déi v6i C17H15CLN;O5,
theo tinh toan 446,0, theo thir nghiém 446,1.
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Budc g: San phdm cua Budce g duge tdng hop theo cach twong tu nhu Vi du 87. ESI MS
[M+H]* d6i v6i C16H22CIN4Os, theo tinh toan 369,1, theo thit nghiém 369,2.

Bude h: Hop chét néu & d& muc nay duoc tdng hop theo cach tuong ty nhu Vi du 87. 'H
NMR (400MHz, DMSO-ds) 6 8,27 (s, 1H), 7,66 (d, J = 6,7 Hz, 1H), 6,22 (s, 1H), 6,08 (d, J=4,2
Hz, 1H), 4,51 (t, J = 4,7 Hz, TH), 4,26 (t, J= 5,1 Hz, 1H), 4,17 — 3,83 (m, 4H), 2,17 (t, J = 20.5
Hz, 2H), 2,06 — 1,92 (m, 2H), 1,77 — 1,45 (m, 6H). ESI MS [M-+H]* d6i v6i C17HzsCIN4OsPy, theo
tinh toan 527,1, theo thir nghiém 527,2.

Vidu 120

Téng hop axit [({[(2R,3S,4R,5R)-5-(6-clo-4-{[(1S5)-1-phenyletyl]amino}-1H-pyrazolo[3,4-b]p-
yridin-1-yl)-3,4-dihydroxyoxolan-2-ylJmetoxy} (hydroxy)phosphoryl)metyl]-phosphonic
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Hop chat néu & d& muc nay dugc tdng hop theo cach twong ty nhu Vi du 119. 'H NMR
(400MHz, DMSO-ds) 8 8,38 (s, 1H), 8,20 (d, /= 7,2 Hz, 1H), 7,42 — 7,36 (m, 2H), 7,35 - 7,27
(m, 2H), 7,24 — 7,18 (m, 1H), 6,08 — 5,97 (m, 2H), 4,85 (s, 1H), 4,50 (t, /= 4,5 Hz, 1H), 4,25 (t,.J
=4,8 Hz, 1H), 4,14 — 3,97 (m, 2H), 3,93 - 3,81 (m, 1H), 2,17 (t, /= 20,5 Hz, 2H), 1,52 (d, /= 6,2
Hz, 3H). ESI MS [M-+H]* d8i v6i CaoHasCIN.O9Py, theo tinh toan 563,1, theo thir nghiém 563,2.

Viduy 121

Tong hop axit [({[(2R,3S,4R,5R)-5-(6-clo-4-{[(1R)-1-phenyletyl]amino}-1H-pyrazolo[3,4-b]p-
yridin-1-yl)-3,4-dihydroxyoxolan-2-ylJmetoxy} (hydroxy)phosphoryl)metyl]-phosphonic
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Hop chit néu & d& muc nay dugc tong hop theo cach tuong tw nhu Vi du 119. 'H NMR
(400MHz, DMSO-ds) 6 8,38 (s, 1H), 8,20 (d, /= 7,2 Hz, 1H), 7,44 — 7,35 (m, 2H), 7,35 - 7,28
(m, 2H), 7,25 - 7,17 (m, 1H), 6,12 — 5,93 (m, 2H), 4,85 (s, 1H), 4,57 — 4,48 (m, 1H), 4,25 (t, J =
4,9 Hz, 1H), 4,12 - 3,95 (m, 2H), 3,91 — 3,79 (m, 1H), 2,17 (t, J = 20,5 Hz, 2H), 1,51 (d, /= 6,6
Hz, 3H). ESI MS [M+H]* d6i véi C20H26CINsOgP, theo tinh toén 563,1, theo thir nghiém 563,2.

Vidu 122

Téng hop axit [({{(2R,3S,4R,5R)-5-(6-clo-4-{[(1S)-1-(2-florophenyl)etyl]amino}-1H-pyrazolo-
[3,4-b]pyridin-1-yl)-3,4-dihydroxyoxolan-2-ylJmetoxy} (hydroxy)phosphoryl)-metyl]phosphonic
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Hop chét néu & d& muc nay duoc tng hop theo cach twong tu nhu Vidy 119. '"H NMR
(400MHz, DMSO-ds) & 8,38 (s, 1H), 8,23 (d, /= 6,9 Hz, 1H), 7,42 - 7,34 (m, 1H), 7,33 — 7,09
(m, 3H), 6,06 (d, J=4,3 Hz, 1H), 5,97 (s, 1H), 5,04 (s, 1H), 4,53 — 4,47 (m, 1H), 4,25 (t, /= 4,7
Hz, 1H), 4,13 - 3,97 (m, 2H), 3,92 — 3,82 (m, 1H), 2,16 (d, /= 20,5 Hz, 2H), 1,56 (d, /= 6,4 Hz,
3H). ESI MS [M+H]* ddi v&i CaHasCIFN4OsP,, theo tinh toan 581,1, theo thir nghiém 581,2.

Vidu 123

Téng hop axit [({[(2R,3S,4R,5R)-5-(6-clo-4-{[(1S)-1-(4-florophenyl)etyl]amino}-1H-pyrazolo-
[3,4-b]pyridin-1-yl)-3,4-dihydroxyoxolan-2-ylJmetoxy} (hydroxy)phosphoryl)-metylJphosphonic
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Hop chét néu ¢ d& muc nay dugc tdng hop theo cach twong tu nhu Vi du 119. 'H NMR
(400MHz, DMSO-ds) & 8,36 (s, 1H), 8,18 (d, J = 7,2 Hz, 1H), 7,46 — 7,39 (m, 2H), 7,19 — 7,10
(m, 2H), 6,13 — 5,99 (m, 2H), 4,89 (s, 1H), 4,53 — 4,46 (m, 1H), 4,25 (t, /= 4,8 Hz, 1H), 4,12 -
3,97 (m, 2H), 3,92 — 3,81 (m, 1H), 2,18 (¢, J = 20,5 Hz, 2H), 1,50 (d, J = 7,3 Hz, 3H). ESI MS
[M+H]* d61 v6i CaoHasCIEN4O9Py, theo tinh toan 581,1, theo thir nghiém 581,2.

Vi du 124

Téng hop axit [({[(2R,3R,4S,5R)-5-[6-clo-4-(xyclopentylamino)-1H-pyrazolo[3,4-b]pyridin-1-
yl]-4-flo-3-hydroxyoxolan-2-ylJmetoxy } (hydroxy)phosphoryl)-metyl]phosphonic
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Budc a: Cs,COs (4,3g, 13,3mmol, 1,2 duong lugng) dugc b sung vao hdn hop gdm 4,6-
diclo-1H-pyrazolo[3,4-b]pyridin (2,1g, 11,Immol) va bromua (4,7g, 11,Immol) trong CH3CN
khan (50ml), va hdn hop phan ng nay dugc khudy & nhiét do trong phong qua dém. Lam bay hoi
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ciing v6i silicagel va tinh ché theo phuong phép sc ky cot (SiO2, Hex— Hex:EtOAc, 2:8) dé tao
ra chét rin mau tring (2,5g, 42%). '"H NMR (400MHz, DMSO-ds) & 8,53 (s, 1H), 8,05 (d, J = 8,4
Hz, 2H), 7,91 (d, J = 8,4 Hz, 2H), 7,75 — 7,65 (m, 2H), 7,65 — 7,51 (m, 3H), 7,49 — 7,41 (m, 2H),
6,96 (d, J= 6,6 Hz, 1H), 6,45 (dt, J= 15,8, 7,2 Hz, 1H), 6,19 — 5,97 (m, 1H), 4,78 — 4,53 (m, 3H).
ESI MS [M+H]* dbi v&i CasH19CL.FN3Os, theo tinh toan 530, 1, theo thir nghiém 530,2.

Bu6c b: Hdn hop gdm san pham thu dugc theo budc a (500mg, 0,94mmol), xyclopen-
tylamin (84mg, 0,99mmol, 1,05 duong lugng), TEA (138ul, 0,99mmol, 1,05 duong lugng) trong
EtOH khan (5ml) duoc dat trong binh chiu 4p suét va lam tang nhiét do dén 110°C trong thoi gian
2 ngdy. Lam ngudi dén nhiét do trong phong va K2COs (262mg, 1,9mmol, 2 duong luong) duoc
bd sung vao va hdn hop phan (mg nay duge khudy trong qua dém. Pugc lam bay hoi clng véi
silicagel va tinh ché theo phuong phép séc ky cot (SiO2, Hex— 100% EtOAc) dé tao ra chét rén
mau tring (170mg, 49%). '"H NMR (400MHz, DMSO-ds) & 8,28 (s, 1H), 7,66 (d, J= 6,9 Hz, 1H),
6,53 (d, J= 6,6 Hz, 1H), 6,23 (s, 1H), 5,80 (d, /= 5,7 Hz, 1H), 5,45 - 5,23 (m, 1H), 4,82 — 4,61
(m, 2H), 3,98 (s, 1H), 3,80 — 3,50 (m, 3H), 2,09 — 1,89 (m, 2H), 1,76 — 1,46 (m, 6H). EST MS
[M+H]* d6i v6i C16H21CIFN4O3, theo tinh toan 371,1, theo thir nghiém 371,3.

Buéc c: Hop chét néu & d& muc nay dugc téng hop theo cach tuong ty nhu Vi du 1. 'H
NMR (400MHz, DMSO-ds) & 8,30 (s, 1H), 7,69 (d, J= 6,7 Hz, 1H), 6,55 (d, J= 6,6 Hz, 1H), 6,23
(s, 1H), 5,48 — 5,25 (m, 1H), 4,77 (dt, J= 18,1, 7,6 Hz, 1H), 4,28 — 4,18 (m, 1H), 4,13 — 3,88 (m,
3H), 2,17 (t,J = 20,5 Hz, 2H), 2,07 — 1,93 (m, 2H), 1,77 — 1,44 (m, 6H). ESIMS [M+H]" dbi voi
C17H25CIFN4OgP2, theo tinh todn 529,1, theo thir nghiém 529,1.

Vidu 125

Téng hop axit [({[(2R,3R,4S,5R)-5-(6-clo-4-{[(15)-1-phenyletyl]Jamino}-1H-pyrazolo[3,4-b] p-
yridin-1-yl)-4-flo-3-hydroxyoxolan-2-ylJmetoxy } (hydroxy)phosphoryl)-metyl]phosphonic
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Hop chét néu ¢ d& muc nay dugc tng hop theo cach twong tw nhu Vi du 124. 'H NMR
(400MHz, DMSO-ds) 8 8,40 (s, 1H), 8,23 (d, J = 7,1 Hz, 1H), 7,44 — 7,37 (m, 2H), 7,37 — 7,28
(m, 2H), 7,26 — 7,16 (m, 1H), 6,54 (d, J = 6,5 Hz, 1H), 6,04 (s, 1H), 5,36 (dt, J = 53,5, 7,1 Hz,
1H), 4,93 — 4,67 (m, 2H), 4,27 — 4,19 (m, 1H), 4,14 — 4,02 (m, 1H), 3,98 — 3,85 (m, 1H), 2,17 (,
J=120,5Hz, 2H), 1,52 (d, J = 6,4 Hz, 3H). ESI MS [M+H]* d6i v&i CaoHasCIFN4OgP2, theo tinh
toan 565,1, theo thir nghiém 565,2.

Vidu 126

Téng hop axit [({[(2R,3R,4S,5R)-5-(6-clo-4-{[(1R)-1-phenyletyllamino}-1H-pyrazolo[3,4-b]p-
yridin-1-yl)-4-flo-3-hydroxyoxolan-2-yl]metoxy} (hydroxy)phosphoryl)-metyl]phosphonic
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Hop chat néu & & muc nay dugc tong hop theo cach twong ty nhu Vi du 124. '"H NMR
(400MHz, DMSO-ds) 8 8,41 (s, 1H), 8,22 (d, J = 7,1 Hz, 1H), 7,43 — 7,36 (m, 2H), 7,36 — 7,27
(m, 2H), 7,26 — 7,17 (m, 1H), 6,54 (d, J = 6,5 Hz, 1H), 6,04 (s, 1H), 5,37 (dt, J = 53,7, 7,2 Hz,
1H), 4,96 — 4,67 (m, 2H), 4,27 — 4,18 (m, 1H), 4,13 — 4,01 (m, 1H), 3,97 — 3,87 (m, 1H), 2,18 (t,
J=20,5 Hz, 2H), 1,52 (d, J = 6,4 Hz, 3H). ESI MS [M+H]" d6i v6i CaoHasCIFN4OgP,, theo tinh
toan 565,1, theo thir nghiém 565,2.

Vidu 127
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Téng hop axit [({[(2R,3S,4R,5R)-5-(2-clo-4-{[(15)-1-(2-florophenyl)etyl]amino}-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-3,4-dihydroxyoxolan-2-yl]metoxy } (hydroxy)phosphoryl)-metyl]phosphonic
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Bude a: Cs2COs (38,6, 118,3mmol, 1,5 duong lugng) duge bd sung vao hdn hop gom
2,4-diclo-7H-pyrolo[2,3-d]pyrimidin (14,8g, 78,9mmol) va bromua (40g, 118,3mmol, 1,5 duong
lugng) trong CH3CN khan (600ml), va hdn hgp phan ing nay dugc khudy & nhiét d6 trong phong
qua dém. Lam bay hoi cing véi silicagel va tinh ché theo phuong phép sic ky cot (SiO2, Hex—
Hex:EtOAc, theo ty 1& 2:8) dé tao ra chét ran mau trang (13,8g, 39%). ESI MS [M+H]* d6i voi
C17H13C11N307, theo tinh toan 446,0, theo thir nghiém 446,1.

Budc b va bude ¢ duoge thuc hién theo cach twong tu nhu Vi du 1. 'H NMR (400MHz,
DMSO-ds) & 8,38 (d, J= 7,9 Hz, 1H), 7,47 — 7,36 (m, 2H), 7,32 — 7,23 (m, 1H), 7,20 — 7,09 (m,
2H), 6,81 (s, 1H), 5,96 (d, J = 6,0 Hz, 1H), 5,58 (t, /= 7,3 Hz, 1H), 4,29 (t, /= 5,7 Hz, 1H), 4,14
~ 3,96 (m, 4H), 2,24 (t, J = 20,5 Hz, 2H), 1,51 (d, J = 6,9 Hz, 3H). ESI MS [M+H]" ddi véi
Ca0HasCIFN4O9P», theo tinh toan 581,1, theo thir nghiém 581,2.

Viduy 128
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Téng hop axit [({[(2R,3S,4R,5R)-5-(2-clo-4-{[(1S)-1-(3-florophenyl)etyl]Jamino}-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-3,4-dihydroxyoxolan-2-ylJmetoxy} (hydroxy)phosphoryl)-metyl]phosphonic

TR
HO/{%V}%\O/\@/ N

OH OH
HO  OH
Hop chét néu & dé muc nay dugc téng hop theo cach twong ty nhu Vi du 127: '"H NMR
(400MHz, DMSO-ds) & 8,34 (d, J= 8,1 Hz, 1H), 7,42 — 7,30 (m, 2H), 7,26 — 7,16 (m, 2H), 7,08 —
6,98 (m, 1H), 6,77 (s, 1H), 5,97 (d, J = 6,0 Hz, 1H), 5,45 — 5,33 (m, 1H), 4,29 (t, J=3,5 Hz, 1H),
4,14 — 3,98 (m, 4H), 2,24 (d, J = 20,5 Hz, 2H), 1,51 (d, J = 6,8 Hz, 3H). ESI MS [M+H]* dbi vai

C20H25CIFN4OgP5, theo tinh toan 581,1, theo thir nghiém 581,2.

Vidu 129

Téng hop axit [({[(2R,3S,4R,5R)-5-(2-clo-4-{[(1S)-1-(4-florophenyl)etyl]amino}-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-3,4-dihydroxyoxolan-2-yl]metoxy} (hydroxy)-phosphoryl)metyl]phosphonic
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Hop chét néu & d& myc nay dugc tong hop theo céch twong ty nhu Vi du 127. 'TH NMR
(400MHz, DMSO-ds) & 8,32 (d, J = 8,0 Hz, 1H), 7,46 — 7,34 (m, 3H), 7,17 - 7,08 (m, 2H), 6,76
(s, 1H), 5,97 (d, J = 6,3 Hz, 1H), 5,44 — 5,33 (m, 1H), 4,29 (t, J = 5,8 Hz, 1H), 4,14 — 3,97 (m,
4H), 2,24 (d, J=20,5 Hz, 2H), 1,50 (d, J= 6,9 Hz, 3H). ESIMS [M+H]* d6i v6i C2oHasCIFN4OgPa,

theo tinh todn 581,1, theo thir nghiém 581,2.

Vidu 130
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Téng hop axit [({[(2R,3R,4S,5R)-5-(2-clo-4-{[(1R)-1-phenyletyl]amino}-7H-pyrolo[2,3-d]pyr-
imidin-7-yl)-4-flo-3-hydroxyoxolan-2-ylJmetoxy } (hydroxy)phosphoryl)-metyl]phosphonic

CHs
7 N
B P 0 (NTN\/)\Q
HO’Fl)\/ﬁ)\O
OH OH
HG F

Hop chit néu & d& muc nay duoc tong hop theo cach tuong ty nhu Vi du 65. 'H NMR
(400MHz, DMSO-ds) 6 8,36 (d, J= 8,4 Hz, 1 H), 7,39 (d, /= 7,6 Hz, 2 H), 7,35 - 7,23 (m, 3 H),
7,21 (t,J=17.2Hz, 1 H), 6,78 (s, 1 H), 6,44 (dd, J= 15,5, 4,6 Hz, 1 H), 5,40 (t, J= 8,1 Hz, 1 H),
4,40 (dt, J= 18,8, 4,6 Hz, 1 H), 4,13 (d, J=6,7 Hz, 2 H), 3,95 (q, /= 5,1 Hz, 1 H), 2,22 (t, /=
20,3 Hz, 2 H), 1,51 (d, J="7,0 Hz, 3 H). ESI MS [M-H]" di v6i CaosHa3CIFN4OsPs, theo tinh toan
563,1, theo thir nghiém 563,2.

Vidy 131
Téng hop axit [({[(2R,3R,4S,5R)-5-(2-clo-4-{[(1S)-1-phenyletyl]amino}-7H-pyrolo[2,3-d]pyr-
imidin-7-yl)-4-flo-3-hydroxyoxolan-2-yl]metoxy } (hydroxy)phosphoryl)-metyl]phosphonic

CHs

C;i?@

II I
HO’P\/P
OH orP

Hop chét néu ¢ d¢& muc nay dugc tong hgp theo cach tuong ty nhu Vi du 65. 'H NMR
(400MHz, DMSO-ds) 8 8,37 (d, J= 8,3 Hz, 1 H), 7,39 (d, /= 7,7 Hz, 2 H), 7,31 (t, J="7,5 Hz, 2
H), 7,28 — 7,16 (m, 2 H), 6,79 (s, 1 H), 6,44 (dd, J= 15,8, 4,5 Hz, 1 H), 5,39 (s, 1 H), 4,39 (dt, J =
187, 4,4 Hz, 1 H), 4,12 (m, 2 H), 3,95 (q, /= 5,1 Hz, 1 H), 2,23 (t, /= 20,5 Hz, 2 H), 1,51 (d, J =
7,0 Hz, 3 H). ESI MS [M+H]* dbi v&i CaoHasCIFN4OgP;,, theo tinh todn 565,1, theo thir nghiém
565,2.
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Vi du 132
Téng hop axit [({[(2R,3R,4S,5R)-5-(2-clo-4-{[(15)-1-(3-florophenyl)etyl]amino}-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-4-flo-3-hydroxyoxolan-2-ylJmetoxy} (hydroxy)-phosphoryl)metyl]phosphonic

CHs
HN F
/1 N
0 9 S,
HO-P~-Pg
OH OH
HO F

Hop chét néu & d& muc nay dugc tong hop theo cach tuong ty nhu Vi du 65. 'H NMR
(400MHz, DMSO-ds) & 8,40 (d, J= 8,0 Hz, 1 H), 7,40 — 7,16 (m, 4 H), 7,03 (td, /= 8,7, 2,6 Hz,
1 H), 6,78 (d,J=3,9 Hz, 1 H), 6,45 (dd, J= 15,7, 4,4 Hz, 1 H), 5,43 - 5,34 (m, 1 H), 5,11 (dt, /=
52,7,4,0 Hz, 1 H), 4,38 (dq, /= 18,7, 4,5 Hz, 1 H), 4,18 — 4,06 (m, 1 H), 3,96 (q, /= 5,0 Hz, 1 H),
2,25 (t, J=20,5 Hz, 2 H), 1,51 (d, /= 6,9 Hz, 3 H). ESI MS [M-HJ ddi v6i C20H22CIF2N4OsP,
theo tinh todn 581,1, theo thir nghiém 581,2.

Vidu 133
Téng hop axit [({[(2R,3R,4S,5R)-5-(2-clo-4-{[(1R)-1-(4-florophenyl)etyl]amino}-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-4-flo-3-hydroxyoxolan-2-ylJmetoxy } (hydroxy)-phosphoryl)metylJphosphonic

CHa
HN/\©\
J SN F
9 IOI 0 N |N/)\C|
HO-F~—F~g
OH OH
HO F

Hop chat néu & d& muc nay dugc tong hop theo cach tuong ty nhu Vi du 65. 'H NMR
(400MHz, DMSO-de) 6 8,37 (d, J= 8,1 Hz, 1 H), 7,42 (dd, J= 8,4, 5,5 Hz, 2 H), 7,26 (t, J = 3,1
Hz, 1 H), 7,22 — 7,09 (m, 2 H), 6,77 (d, J = 3,6 Hz, 1 H), 6,44 (dd, J = 15,5, 4,5 Hz, 1 H), 5,43 —
5,34 (m, 1 H), 5,14 (dt, J= 52,7, 4,0 Hz, 1 H), 4,40 (dt, J= 18,7, 4,3 Hz, 1 H), 4,20 — 4,02 (m, 2
H), 3,95 (g, J = 5,1 Hz, 1 H), 2,24 (t, J = 20,5 Hz, 2 H), 1,50 (d, J= 7,0 Hz, 3 H). ESIMS [M-H]
ddi v&i CaoHa2CIF2N4OgP2, theo tinh toan 581,1, theo thir nghiém 581,2.
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Vi du 134
Téng hop axit [({[(2R,3R,4S,5R)-5-(2-clo-4-{[(1S)-1-(4-florophenyl)etyl]amino}-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-4-flo-3-hydroxyoxolan-2-yl]metoxy} (hydroxy)-phosphoryl)metyl]phosphonic

CHa
HN
/Y N F
09 SAK,
HoO-~Tg
OH OH
HO F

Hop chét néu & d& muc nay dugc tng hop theo cich tuong tu nhu Vi du 65. 'H NMR
(400MHz, DMSO-ds) 8 8,38 (d, J=7,7 Hz, 1 H), 7,41 (dd, J = 8,6, 5,5 Hz, 2 H), 7,26 (s, 1 H),
7,18 = 7,08 (m, 2 H), 6,77 (s, 1 H), 6,44 (dd, J= 15,6, 4,3 Hz, 1 H), 5,38 (s, 1 H), 5,24 — 4,96 (m,
1 H), 4,45 —4,34 (m, 1 H), 4,13 (s, 2 H), 3,95 (4, J = 5,2 Hz, 1 H), 2,23 (t, /= 20,4 Hz, 2 H), 1,50
(d, =71 Hz, 3 H). ESI MS [M+H]* d6i v6i CaoHaeCIF2N4OsPy, theo tinh toan 583, 1, theo thir
nghiém 583,2.

Vidu 135
Téng hop axit [({[(2R,3R,4S,5R)-5-(2-clo-4-{[(1S)-1-(2-florophenyl)etyl]amino}-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-4-flo-3-hydroxyoxolan-2-yl]metoxy } (hydroxy)-phosphoryl)metyl]phosphonic

CHs F
HN
/1 N
1 9 O N |N/)\Cl
HO- P~ Ng
OH OH
HO F

Hop chit néu & d& muc nay duoc tong hop theo cach tuong tw nhu Vi du 65. 'H NMR
(400MHz, DMSO-ds) 6 8,46 (d, J =7,8 Hz, 1 H), 7,44 (t,J = 7,8 Hz, 1 H), 7,28 (dt, ] = 11,3, 4,5
Hz, 2 H), 7,17 (q, ] = 8,1, 7,4 Hz, 2 H), 6,83 (d, ] = 3,9 Hz, 1 H), 6,47 (dd, ] = 15,7, 4,5 Hz, 1 H),
5,60 (t, =74 Hz, 1 H), 5,13 (dt, J = 52,5, 4,2 Hz, 1 H), 4,41 (dt, ] = 18,8, 4,4 Hz, 1 H), 4,14 (td,
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1=12,0,10,7, 5,7 Hz, 2 H), 3,97 (q, J = 5,0 Hz, 1 H), 2,27 (t, = 20,5 Hz, 2 H), 1,53 (d, ] = 7,0
Hz, 3 H). ESI MS [M+H]* déi v6i C20Ha4CIF2N4OsP2, theo tinh toan 583, 1, theo thir nghiém 583,2.

Vidu 136
Téng hop axit [({[(2R,3R,4S,5R)-5-(2-clo-4-{[(1R)-1-(2-florophenyl)etyl]amino}-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-4-flo-3-hydroxyoxolan-2-ylJmetoxy } (hydroxy)-phosphoryl)metyl]phosphonic

CH; F
HN
7 N
9 I o N |N/)\CI
HO’I?\/E,\O
OH OH
HO °F

Hop chit néu & d& muc nay duogc tong hop theo cach twong ty nhu Vi du 65. 'H NMR
(400MHz, DMSO-ds) 6 8,44 (s, 1 H), 7,43 (t,J=7,8 Hz, 1 H), 7,28 (s, 2 H), 7,21 — 7,09 (m, 2 H),
6,44 (dd, J= 15,8, 4,7 Hz, 1 H), 5,59 (s, 1 H), 5,14 (d, /= 52,8 Hz, 1 H), 4,40 (d, /= 18,9 Hz, 1
H), 4,13 (s, 2 H), 3,95 (d, /= 5,7 Hz, 1 H), 2,24 (t, J=20,7 Hz, 2 H), 1,51 (d, /= 6,9 Hz, 3 H).
ESI MS [M+H]* d6i véi CaoHasCIF2N4O3Ps, theo tinh toan 583,1, theo thir nghiém 583,2.

Vidu 137
Téng hop axit [({[(2R,3R,4S,5R)-5-(2-clo-4-{[(1R)-1-(3-florophenyl)etyl]Jamino}-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-4-flo-3-hydroxyoxolan-2-ylJmetoxy} (hydroxy)-phosphoryl)metyl]phosphonic

CHs
HN/\©/F
/1 N
0 9 SRS
HO-F~P~g
OH OH
HO F

Hop chit néu & d& muc nay dugc tong hop theo cach tuong ty nhu Vi du 65. 'H NMR
(400MHz, DMSO-ds) 6 8,39 (d, J=8,1 Hz, 1 H), 7,35 (td, /= 8,0, 7,5, 6,0 Hz, 1 H), 7,31 - 7,17
(m, 3 H), 7,04 (td, J = 8,6, 2,5 Hz, 1 H), 6,81 — 6,75 (m, 1 H), 6,45 (dd, J = 15,6, 4,4 Hz, 1 H),
5,44 — 5,35 (m, 1 H), 5,14 (dt, J= 52,8, 4,1 Hz, 1 H), 4,40 (dt, /= 18,8, 4,4 Hz, 1 H), 4,19 - 4,09

-156-



38177

(m, 1 H), 3,95 (q, J=5,0 Hz, 1 H), 2,24 (t, /= 20,5 Hz, 2 H), 1,50 (d, /= 6,9 Hz, 3 H). ESI MS
[M-H] dbi v6i C20H22CIF2N4OsP;, theo tinh toan 581,1, theo thir nghiém 581,2.

Vidu 138

Tong hop axit [({{(2R,3S,4R,5R)-5-[6-clo-4-(xyclopentylamino)-1H-imidazo[4,5-c]pyridin-1-yl]-
3,4-dihydroxyoxolan-2-ylJmetoxy} (hydroxy)phosphoryl)metyl]phosphonic

Aco/\CJ/OAc el HN
Cl N ES N

N , SN
N AcO  ©OAc </N ﬁ‘\CI Xyclopentylamin < |

</ I\N _ N =

o
N~ A  TMSOTE DBU ACN Aco/\Q' EtsN, EtOH, 80 °C HO/\G'
H nhiét d6 trong phong \ A

Buéca AcO  OAc Budc b HO  OH

Budc ¢

2 9
N Cl—P<__R—ClI
N N0
0 o ¢ ] c
i I N Z
PP 0 Cl
HO™ 1 170
OH OH /\Q/ (CH30)3PO, 0 °C
2) EsNH* HCOy 0,5M
HO P ’
OH 0°C dén nhiét d6 trong phong

Budc a: TMS-OTT (4,6ml, 25,6mmol) dugc bd sung qua xiranh vao dung dich chira B-D-
ribofuranoza-1,2,3,5-tetraaxetat (4,07g, 12,8mmol) va 4,6-diclo-1H-imidazo[4,5-c]pyridin (2,0g,
10,6mmol) trong ACN (64ml). Sau d6, DBU (1,9ml, 12,8mmol) dugc bd sung nho giot vao va
hdn hop phan tng nay dugc khudy & nhiét do trong phong trong thdi gian 2 gid. Hbn hop phan
g nay duogc lam lanh dén nhiét d6 0°C va duoc rét vao dung dich lanh bdo hoa chira NaHCOs.
Hbn hop nay duoc chuyén sang phdu chiét va chiét bing DCM (3x). Cac chét hitu co két hop duoc
1am kho trén MgSOq4 va ¢6 dén khd. Nguyén liéu thé (1,4g) dwoc sir dung khong can tinh ché thém.
ESI MS [M+H]* d6i véi C17H17CLN3 07, theo tinh todn 446,0, theo thir nghiém 446,1.

Budce b: Xyclopentylamin (7ml) dugc bd sung vao binh cé ndp xody chira diclorua tho
(1,4g). Binh nay dugc day kin va lam tang nhiét do dén nhiét d6 80°C qua dém. Hon hop phan tng

nay duoc giam nhiét do dén nhiét do trong phong va cd dén kho trong didu kién 4p sudt giam. San
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phém thd duoc hoan nguyén trong DCM va tinh ché theo phuong phép sic ky cot (SiOs,
MeOH/DCM 0% dén 15%) dé thu dugc san phdm mong mudn (352mg). ESI MS [M+H]* dbi véi
C16H21CIN4Oy4, theo tinh toan 368,1, theo thir nghiém 369,2.

Budc C: Hop chét néu & dé muc nay duoc tong hop theo cach tuong tu nhu Vi du 1. 'H
NMR (400MHz, DMSO-ds) 8 8,33 (s, 1H), 7,05 (s, 1H), 6,88 (s, 1H), 5,77 (d, J = 5,9 Hz, 1H),
4,43 (br. s, 1H), 4,28 (dd, /=15,9, 5,0 Hz, 1H), 4,21 — 4,04 (m, 5H), 2,28 (t, /= 20,5 Hz, 2H), 2,05
1,77 (m, 2H), 1,79 — 1,45 (m, 7H). ESI MS [M-H]" déi v6i C17HzsCIN4OsPs, theo tinh todn 525,1,
theo thir nghiém 525,2.

Vidu 139

Téng hop axit [({[(2R,3R,4S,5R)-5-[6-clo-4-(xyclopentylamino)-1H-imidazo[4,5-c]pyridin-1-yl]-
4-flo-3-hydroxyoxolan-2-ylJmetoxy} (hydroxy)phosphoryl)metyl]phosphonic

0}
Bzo/\QmBr Cl HN
\ N S5 N B
T BzO F ¢ N Xyclopentylamin ¢ N
¢ C5200s, ACN BzO Et,N, EtOH, 80 °C HO
ﬁ = Cl  nhiét dd trong phong \ ' ' \
Budc a BzO F Budc b HO F
Budc c

HN o 0
NN Cl—P<_R-Cl
N \
o 0 ¢ ] c ¢
I 1] N =
PP 0 Cl
HO™ L 0D
OH O A(_Z/ (CH30)3P0O, 0 °C
o F 2) EtNH* HCOy 0,5M
0°C dén nhiét do trong phong

Budc a: Dung dich chira 4,6-diclo-1H-imidazo[4,5-c]pyridin (2,0g, 10,6mmol) va 2-
deoxy-2-flo--D-arabinofuranosyl bromua 3,5-dibenzoat (4,95g, 11,7mmol; CAS: 97614-44-3)
trong 50ml axetonitril dugc xir Iy bing Cs,CO; (4,16g, 12,8mmol). Hn hop nay duge dé khudy
trong thoi gian 3 gio & nhiét dd trong phong sau d6 dugc pha lodng bang etyl axetat va rira bang

nudce va nude mubi. Cac chat hitu co duge lam khd trén MgSO4 va ¢ trong dieu kién ap suét giam.
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San phdm thd thu dugc st dyng khong can tinh ché thém. ESI MS [M+H]* dbi véi
CasHi3CLFN30s, theo tinh toan 530,1, theo thir nghiém 530,2.

Budce b: Xyclopentylamin (18ml) dugc bd sung vao binh c6 nép xody chira diclorua thd
(3,5g, 6,6mmol). Binh nay dugc ddy kin va lam tang nhiét do dén nhiét d6 80°C qua dém. Hén
hop phan Ung nay dugc giam nhiét do dén nhiét d6 trong phong va cd dén khé trong diéu kién ap
suét giam. San phdm tho dugc hoan nguyén trong DCM va tinh ché theo phuong phap séc ky cot
(SiO2, MeOH/DCM 0% dén 15%) d& thu dugc san phdm mong muén. ESI MS [M+H]" déi véi
C16H20CIFN4O3, theo tinh toan 371,1, theo thir nghiém 371,2.

Budc c: Hop chét néu & d& muc nay duogc tdng hop theo cach twong ty nhu Vi du 1: 'H
NMR (400MHz, DMSO-d) 8 8,22 (d, /= 1,8 Hz, 1H), 7,06 (s, 2H), 6,98 — 6,82 (m, 1H), 6,37 (dd,
J=15,9, 4,4 Hz, 1H), 5,21 (dt, J= 52,4, 3,8 Hz, 1H), 4,53 — 4,33 (m, 2H), 4,21 (t, /= 5,8 Hz, 2H),
4,00 (q, J= 4,9 Hz, 1H), 2,28 (t, J = 20,4 Hz, 2H), 1,93 (s, 2H), 1,74 — 1,47 (m, 7H). ESI MS [M-
HJ- dbi v6i C17H24CIFN4OsP;, theo tinh todn 527,1, theo thir nghiém 527,2.

Vidu 140

Téng hop axit [({[(2R,3R,4S,5R)-5-{6-clo-4-[xyclopentyl(metyl)amino]-1H-imidazo[4,5-c]-
pyridin-1-yl}-4-flo-3-hydroxyoxolan-2-ylJmetoxy } (hydroxy)phosphoryl)-metyl]phosphonic

Me< D

N
N B
N
0 o <
P _P o N cl
HO” 1 10
OH OH
HO F

Hop chét néu ¢ d& muc nay dugc tbng hop theo cach tuong tu nhu Vi du 139. '"H NMR
(400MHz, DMSO-ds) & 8,24 (d, J= 1,8 Hz, 1H), 6,98 (d, /= 0,7 Hz, 1H), 6,39 (dd, J= 15,4, 4,4
Hz, 1H), 5,80 (p, /= 7,7 Hz, 1H), 5,41 — 5,03 (m, 1H), 4,43 (ddd, J= 19,9, 5,4, 3,5 Hz, 1H), 4,31
— 4,14 (m, 2H), 4,01 (q, J = 4,9 Hz, 1H), 3,15 (s, 4H), 2,29 (t, J= 20,5 Hz, 2H), 1,94 — 1,47 (m,
9H). ESI MS [M-H]- d6i véi C1sHasCIFN4OsP2, theo tinh toan 541,1, theo thir nghiém 541,2.
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Bang 1: Cac vi du cu thé (Hiéu luc: CD73 ICso: + ¢6 nghia 1a > 1uM, ++ c6 nghia la nam trong

khoang 100nM dén 1uM, +++ c¢6 nghia 1a < 100nM).
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Vi du sinh hoc
Nguyén liéu va phwong phap

Céac nguyén liéu va cac phuong phéap chung duge ap dung, khi duoc chi dinh, hodc ¢6 thé

dugc dung trong cac vi du dudi day:

Cac phuong phép chuén trong linh vuc sinh hoc phan tir duge boc 19 trong céc tai liéu khoa
hoc (vi du, xem tai liéu: Sambrook va Russell (2001) Molecular Cloning, 3™ ed., Cold Spring
Harbor Laboratory Press, Cold Spring Harbor, N.Y.; va Ausubel, et al. (2001) Current Protocols
in Molecular Biology, Vols. 1-4, John Wiley and Sons, Inc. New York, N.Y., ma boc 1§ vigc tach
dong & céc té bao vi khudn va vigc gay dot bién ADN (Vol. 1), tach dong & té bao ctia dong vat c6
vii va té bao ndm men (Vol. 2), cac thé tiép hop glyco va biéu hién protein (Vol. 3), va tin sinh hoc

(Vol. 4)).

Céc tai lidu khoa hoc md ta cac phuong phap tinh ché protein, bao gdm viéc lam két lang
mién dich, sic ky, dién di, ly tdm, va két tinh, cling nhu phan tich hda hoc, bién dbi theo phuong
phéap héa hoc, cai bién sau dich m4, tao ra protein dung hop, va glycosyl hoa céac protein (vi du,
xem tai liéu: Coligan, et al. (2000) Current Protocols in Protein Science, Vols. 1-2, John Wiley

and Sons, Inc., NY).

Céc goi phan mém va cic co sé dit lidu dé x4c dinh, vi du, cac doan khang nguyén, cc
trinh tu dAn dAu, gap protein, cdc mién chirc ndng, cic vi tri glycosyl héa, va dudi thang trinh tu,
1a sdn c6 (vi du, xem tai liéu: GCG Wisconsin Package (Accelrys, Inc., San Diego, CA); va

DeCypher™ (TimeLogic Corp., Crystal Bay, NV).

C6 nhidu tai liéu vé cac thir nghiém va céac k¥ thudt thi nghiém khac ma c6 thé ap dung lam
co s& dé danh gid cac hop chét theo sang ché.

Uc ché hoat tinh ecto-5 -nucleotidaza. Céc hop chét duoc danh gia dé x4c dinh hoat tinh
ltc ché ecto-5’-nucleotidaza cia chiing (CD73). Mot cach vén tét, cac t& bao CHO-K1 da duogc
chuyén nhiém dn dinh véi CD73 clia ngudi duge tao ra boi LakePharma (Belmont, CA) bang cach
ap dung viéc tich dong phan tir CD73 clia nguoi (xem: http://www.uniprot.org/uniprot/P21589)
va Vit truyén bidu hién biéu hién tam thoi ciia dong vét ¢ vi (P21589.1). Sau khi lya chon chat
khang sinh trong méi truong té bao CD OptiCHO (do Invitrogen cung cép, sb catalog# 12681-
011) chita Spg/ml puromyxin va 200pg/ml Hygromyxin B, vbn huyén pht gdm cac té bao CHO-
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CD73 dugc gom va lam dong lanh trong 7,5% DMSO trong mdi trudng té bao khong cé chit
khang sinh.

Vao ngay thtr nghiém, mot binh chira céc té bao CHO-CD73 dugc ri dong va tao huyén
phtl trong mdi trudng thir nghiém ma chira 20mM HEPES, d6 pH=7,4, 137mM NaCl, 5,4mM KCl,
1,3mM CaCly, 4,2mM NaHCO; va 0,1% glucoza. Dé thir nghiém kha niing ctia cac hop chét trong
viéc tc ché hoat tinh enzym cua CD73, 2ul chira 500uM céac hop chit di duge hoa tan trong
DMSO (50%) dugc bd sung vao dia polystyren loai ¢6 96 16 chira 58l dung dich dém thu nghiém.
Tiép theo, 20pl t& bao CHO-CD73 trong dung dich dém tht nghiém dugc bb sung vao dia thir
nghiém, tiép theo 12 20ul chita 125uM AMP (Adenosin 5’-monophosphat monohydrat) trong dung
dich dém thu nghiém. Cac didu kién thir nghiém cubi cting bao gdm 2500 té bao trong mdi 16 trong
2% DMSO va 25uM co chat AMP. Sau thdi gian 50 phut 4 (& nhiét do 37°C va 5% COz) va ly
tdm véi toc do 225xg trong thoi gian 5 phit, 80ul dich ndi duoc chuyén sang dia Spectra loai 96
1 (do PerkinElmer cung cip, ma sé san phdm # 6005640) ma da dugc phén tan so bd véi 20l cac
chét phan tng thir nghiém do mau PiColorLock Gold (do Thermo cung cép, danh muc san pham
s6 30 300 30). Lugng phosphat v6 co dugc xac dinh bing cach doc mirc hép thu & 620nm trén dau
doc dia EnVision Multilabel (do PerkinElmer cung cép). Hoat tinh enzym ciia CD73 la dya trén
luong phosphat tao ra. Ty 1¢ phéan trdm ctia hoat tinh dugc tinh trén co s6 DMSO va khong c6 16
d6i chitng té bao. Tri s ICso cia cac hop chét dugc xé4c dinh bing cach khép hdi quy phi tuyén

tinh theo bén thong s ctia ty 1é phan trim ctia hoat tinh trong phan mém GraphPad Prism.

DPdnh gid duoc lyc hoc va dwoc dong hoc. Thu nghiém dugc luc hoc ¢6 thé dua trén co s
do lugng adenosin trong huyét thanh gian tiép qua CD73. Lugng adenosin c6 thé dugc xéac dinh
theo phuong phap séc ky long cao &p (HPLC), va lugng hop chét trong huyét thanh con c6 thé tiy
y dugc xac dinh trong cung dot sdc ky 1ong cao 4p.

Céc phuong an cu thé vé séng ché duge boc 16 trong ban mo ta nay, ké ca céc cach thirc tot
nhat d& thuc hién ma céc tac gia sang ché dé thuc hién sang ché da biét. Sau khi tham khao phén
mé ta néu trén, cac phuong an thay dbi ddi véi cac phuong an da duge boc 16 co thé trd nén rd
rang dbi voi nguoi ¢ hiéu biét v& linh vuc k§ thuét nay, va ky vong ring ngudi c6 hiéu biét vé
[inh vuc k§ thuét ngay c6 thé ap dung cac thay dbi d6 khi thich hop. Do d6, du dinh rang séng ché
duoc thuc hién theo cach khac cach d& dugc bc 1§ trong ban mo ta nay, va sang ché bao gbm tat

9 r a0 1 s A \ r 9 A A r A A A 5 A
ca cac cai bién va phuong 4n trong duong clia doi tugng néu trong cac dieém yéu cau bao ho nhu
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duoc xac dinh theo luat phap hién hanh. Hon thé nita, t6 hop bat ky gdm cac yéu té d& duge boc
16 trén day trong tat ca cAc bién thé c6 thé cua chung dugc bao trim trong pham vi cia sang ché

trr khi ¢6 quy dinh khéac hoac dugc chi rd theo cach khac 1a trai vdi pham vi nay.

Tét ca cac tai liéu cong b, cong bo don yéu cau cap bang doc quyén sang che, so hiéu guri
luru, va céc tai lidu vién dan khac da trich dn trong ban md ta ndy duoc dua vao ddy bang cach

vién dan nhu 13 timg tai liéu hodc cong bd duoc néu rd va riéng 1é dé duoc két hop vao day.
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YEU CAU BAO HO

1. Hop chét c6 cong thirc:

RS
Rlo,l';"’\/r'f'\x)\ - Het
R1,o IE{1,0

hodc muoi, hydrat, hodc solvat dugc dung ctia no, trong do,

mdi R! ddc 1ap duoc chon tir nhém bao gdm hydro, Ci-Cs alkyl d& dugc thé tiy ¥, aryl d& duoc thé
tiy ¥, va —~C(R?R2)-0-C(0)-OR?, hoic hai nhém R! dugc t6 hop theo cach tiiy y dé tao nén
nhan c6 5 canh dén 7 canh;

mdi R? doc lap dwoc chon tir nhém bao gdm H va Ci-Cs alkyl da duoc thé tiy y;

mdi R? doc 1ap dugc chon tir nhém bao gdm H, Ci-Cs alkyl, va aryl da dugc thé tiy y;

RS duoc chon tir nhém bao gdm H va Ci-Cs alkyl da dugc thé tiy y;

X dugc chon tir nhém bao gém O, CH,, va §;

Ala

~or
ma duoc thé tuy y bang tir 1 dén 5 phan tur thé RS;
Z dugc chon tir nhém bao gdm CHz, CHRS, NRS, va O;
mé&i R® doc 14p duge chon tir nhém bao gdm H, CHs, OH, CN, F, Ci-Cs alkyl da dugc thé tiy y, va
0OC(0)-C1-Cs alkyl; v tiiy ¥ hai nhém RS & cac dinh lién k& trén nhan dugc két hop ciing
nhau dé tao nén nhan ¢6 5 dén 6 canh ¢ it nhit 12 1 nguyén tir khac loai lam dinh ctia nhan;
va

Het dugc chon tir nhom bao gém:
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Ra Re Ra Rf R2
~N 7 SN / =N
R |l N, rR=<C ]|
N N/)\RG N N/)\R° N N/)\RC
“ady, A, “n,
R@ Ng R® Ra
N N Re_</ I /:[ N AN R®
Nl NTSNTRe Re— ||
N /)\ / P
N™ N7 “Re M N~ >N "R
iy, iy,
R@ Ra 0
N \N N Rb N N’Ra
R | Re~ R 1L
/N RC /N RC /"l N~ "R
M, A, Rd M,
Re R2 RS Ra Ra
N AN N B N BN
N / N N
NG R
\ //kRC \ N/)\RC /N Z RC
M, \n, M,
Ra Re Ra
N RP
AT e T
N" N7 Re NP NRe
/ / N R
N\, A,

trong d6 dudng song biéu thi diém gén vao phan con lai ctia hop chét, va trong d6:

R# dugce chon tir nhém bao gdm H, NH,, NHR7, NHC(O)R7, NR7R7, R, OH, SR” va OR’;

R® duge chon tir nhém bao gdm H, halogen, NH,, NHR?, NR7R’, R, OH, va OR’;

Re va R¢ duge chon mot cach ddc 14p tir nhém bao gdm H, halogen, haloalkyl, NHz, NHR?, NR'R’,
R7, OH, OR’, SR7, SO,R’, -X!-NH,, -X!-NHR’, -X!-NR"R’, -X'-OH, -X!-OR’, -X!-SR’
va -X!-SOR7;

Re va Rf dugce chon mot cach doc 14p tir nhom bao gdm H, halogen, va Ci-Cs alkyl da dugc thé tuy
y;

mdi X! 1a C-Caalkylen; va

mdi R7 doc 1ap duoce chon tir nhém bao gdm Ci-Cio alkyl da duge thé tlly y, C2-Cio alkenyl dé dugce
thé tly y, C2-Cio alkynyl da dugc thé thy y, C3-C7 xycloalkyl di dugc thé tiy ¥, Ci-Cs
xycloalkylCi-Caalkyl di dugc thé tiy ¥, xycloheteroalkyl c6 4 dén 7 canh da duoc thé tuy
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¥, xycloheteroalkylCi-Caalkyl c6 4 dén 7 canh da duoc thé tiy ¥, aryl dd dugc thé tiy v,
arylCi-Caalkyl da duoc thé tiy ¥, arylCo-Caalkenyl di dugc thé tiy y, arylCo-Caalkynyl da
dugc thé tuy ¥, heteroaryl di duoc thé tuy y, heteroarylCi-Caalkyl dd dugc thé tuy y,
heteroarylCi-Caalkenyl di dugc thé tity ¥, heteroarylCo-Caalkynyl di dugc thé tiy ¥, va tiy
¥, hai nhém R7 gén vao nguyén tir nito duoc két hop cling nhau dé tao nén nhan dj vong c6
4 dén 7 canh, da dugc dung hop tiy y vao nhan aryl;

véi diéu kién ring cac hop chat nay 1 khac vdi céc hop chét trong d6 t6 hop ciia X, A, va Het tao

Ra
(}I?; (.F)I’ Re_</NIgN
NN

RIO  OR®

A

nen

trong d6 R& l1a H hodc hai nhém R& dugc t hop dé tao nén axetonid; va hoic

(i) R® va R® 1a hydro va R? 1a -OEt, -OCH,Ph, -SCH,Ph, -NHz, metylamino, etylamino, dimety-
Jamino, dietylamino, N-metyl-N-etylamino, phenylamino, benzylamino, 1-phenyletyla-
mino, 2-phenyletylamino, N-benzyl-N-etylamino, N-benzyl-N-metylamino, dibenzylamino,
4-aminobenzylamino, 2-clorobenzylamino, 3-clorobenzylamino, 4-clorobenzylamino, 4-
hydroxybenzylamino, 4-metoxybenzylamino, 4-nitrobenzylamino, hodc 4-
sulfamoylbenzylamino; hoéc

(ii) R° 1a hydro, R? 1a -NHa, va R¢ 1a brom, clo, aminometyl, hodc thioetyl; hodc

(iii) R® la hydro, R® 1a benzylamino, va R® la brom; hodc

(iv) R® 1a amino, R® 1a hydro, va R? la -NH», dimetylamino, dietylamino, benzylamino hodc N-
benzyl-N-metylamino; hoac

(v) R® 1a clo, R® 1a hydro, va R? 1a —-NH>, benzylamino, 2-clorobenzylamino, 1-phenyletylamino,
(S)-1-phenyletylamino, (R)-1-phenyletylamino hodc N-benzyl-N-metylamino; hodc

(vi) R¢ 1a iot, R® 1a hydro, va R? 14 -NH,, benzylamino hodc N-benzyl-N-metylamino; hodc

(vii) R? 1a amino, R€ 1a hydro, va R® 1a piperazinyl, thioalyl hodc xyclohexyletylthio.

2. Hop chét theo diém 1, trong d6 A dugc chon tir nhém bao gé‘)m:

-195-



38177

~Or RO RO A O

~o RO RO L O

£ od F OH HO  OH |
3. Hop chét theo diém 2, hodc mudi, hydtrat, hodc solvat dugc dung cua nd, trong d6 Het

dugce chon tir nhom bao gém:

R& R® R R®@ - Rf a
AN Rb
O B
sp ISs T e
Wé’:‘ N” "R° NTONRe NTONT R
why, “n
R2 R®
N \ N S
N ) /7 N
< ] Y f
/N N//]\RC /N N/)\RC
A, M\,

4. Hop chét theo diém 1, trong d6 Het la:

Ra
N N N
R A
N7 N7 Re
~d. .
5. Hop chét theo diém 1, trong d6 Het c6 cong thirc:
Ra
N N N
AL
N™ °N" "Re
od, .

6. Hop chét theo diém 5, trong d6 R° khong 1a hydro.

7. Hop chét theo diém 6, c6 cong thirc duge chon tir nhém bao gém:
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Ra
0O O N O O
M I N N N
BB R J N I e ¢ T SN
HO 1 "1 Sx _<N | PR HO/FID\/F"\X Re— || L
OH OHY 4 N7 R OH OHl 5 NN Re
RIO  OR® RIO
Ra
IO e /N SN ('D' i e /
OH OH o N NTRe OH OH
OR¢ RIO ’F
Ra

g e N (|P? i Re_</f\
Ho Py R—<N | B HO" )\

) 0
|| II I l|
Bt R f At Rw f
HO” OH O kS_J/ /k HO" OH O /k
va

F RS RO "/ORQ
trong d6 mdi R& ddc 14p duge chon tir nhém bao gom H va C(0)-C-Cs alkyl.
8. Hop chét theo diém 1, trong d6 R% 1a H.

9. Hop chét theo diém 1, trong d6 R3 12 H, va X 12 O.
10.  Hop chit theo diém 1, trong d6 R’ 1a H, X 1a O, va mdi R! 1a H.
11.  Hop chét theo diém 1, trong d6 Het dugc chon tir

Ra Ra Ra
N AN N X
N ) N \ N X
Re_QNIK/)\ Re{Nf;\ c v Re‘</ Ij\
/ N Rc / R N N RC
Vn, Y, v\/\{\,

12.  Hop chét theo diém 7, c6 cong thirc:
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R
H N
o 0 N:I%\
1] 1] \N
_P__P 4
HO™ 17120 . <N ’N/J\RC

OH OH

HO  OH

13.  Hop chat theo diém 7 c6 cong thirc:

H\ 4 7
N R

o 0 N:I%\

|l I} N

PP 4 N
HO™ > L 50 . <N ’N/ARC

OH OH

HO F

14.  Hop chét theo diém 1, c6 cong thirc:

H. .R’
N
0 0] N
Il Il \N
ot (T
HO/]\/I\ f
S o N N4kCI

OH OH

HO  OH
15.  Hop chét theo diém 1, c6 cong thirc:

7
Ho R
S,
HO’|\/|\
Q N N¢km

OH OHKQ

HO F

16.  Hop chét theo diém 1, dugc chon tir nhém bao gdm
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| 0 N |

OH OHLQ/ OH OH
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0] O CF, SN
— _ _u n < ,
HO—P._P-0 NP HO=P._P-0 AL A
OH OH L‘(—j/ OH OH L(j/
HO  oH , HO  OH
Cl ‘
HN HN | =
N
I I 7 ! N
HO-P_P-0 <N ' N/) Cl 0 0 <N i N';J\CH
OH OH HQ"E\/’F:\O Q oHg
OH OH
HO  OH HO OH
HN’

HO  OH
HN HN
2 2, <IN 2 9. &1
MO0 L NN ORI e
OH OHLQ/ H OHK(__Y
HO  OH , HO  OH ’
HN/\@ HN O
4 4
HO-R_4-0 <NI:‘\ Ho-P._P-0 ¢ A cH
~ _CH.
» éH Q N™ “OMe 6H éHk{)YN N ﬁ 3
HO ’I’OH HO‘:‘ ‘('DH
N N
_(ljl n </ l SN —9 9_ </ fi
OH OHK<_7/ | OH OH Q
HO o HO  OH
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HO—S ('F?’—O A OB 10
l\/ ; N N/ N | ~N | N
OH OH k(__f OH OH K(_J/
HO  ©OH ) HO

HO\\ OH s HO
NH2
M.
0 0 ~N
/ :
HO“&VB“O’ (N I “;J\ 0 O < f\
OH onk O T
_ HO" o™ o /\(j
HO F T
N SN
9 (PI </ | /)\ I ?
10 o NN ¢l P._P ©
HO/I\/I\O HO/I\/'\O
OH OH \ OH OH
HO °F , )
HNTS
/N ~N "
o 0 <N | A Q 9
no”I™~o ° NTO o e
OH OH OH OFP
HO F ,
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/N \N /N \N
2 9 LA, ¢ 8 AL
P P 0 Nl PP~ O N" "N” e
HO™ 1 "1 ~0 HO” 1 10
OH OH OH OH
HO F , HO F
1D Lo
HN HN
N B N B
N N
4 4
2 9 AL 88 L
P__P 0NN cl PP O N" °N" ~ci
HO™ I "0 HO™ 1 10
OH OH OH OH \
HO F HO F

N
o o P o o
PP 0 N~ ~cCl P Ps o_ N N""¢
| |
HO™ éHO/\q HO™ (> OHO/\(_Z’

HO F , HO F
N B N A
N N
/4 4
2 9 <L 2 9 <L I
P__P oN"N"cr |, P _P< OLN" N7 “ci
HO" 1 >"1~0 HO” I "0
OH OH OH OH \
HO F , HO F ,
®
N
/N N /N N
o 9 ¢ 99 BN
P _P o_ N7 N7 I P _P o_,N" N7 ~cl
HO” I 10 HO” I 10
OH OH OH OH \
HO  F HO  F
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HO 4y éHO/\q
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HO OH OH
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2 9 </:f\/)N\ i </N|/)\

o_,N 0 N~ >CF
o™ >0 N" CHs HO”IP\/}?T_'O ’
OH OH "™ OH O \

2 9 </fo

o 9 ﬁx
/P\/P\ N CF3 P P ) M 0
YT S ™
O G Y s~ (Y
N F o .

0, 9 4 ‘ P OMe o 0 <, ! ,.- OH
BB ALY N BB o NN
HO 4 & HO"d 6:?%2’ h
HO' Ho© ¥
b bl
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HO 45 P () " e Y
HO' MO F O
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O
ARSI

74
0o 0 _ 0 o0 |
N NN o PP o N /ACI
‘1 ! PP~
OH OH /U HO (.IDH c')HOA_(_Z,
HO  F - HO F ,
Nl"Ez NHz
j\lf | 2 "
4
38 ey 5 g SAAA
AT . P
oo P S HO" R P
F‘Efj !‘OH HO;
= WO 0
O:% N \N
N B (I N
u... - AN
~ N’)\CI ¢ 1)
0._0._0 OHl o 0 NN A
Y P _P. o N" el
0. R HO™ 110
\r HO' OH OH /\<_7/
, HO  OH
TO TC
N R N \N
N
0O O Me ’:E%i o o & < | Py
BB o, N7 P P o. NN e
HO™ | > 107 HO” I 1> N
OH OH H OH OH K\ /
HO OH HO  OH
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7 Ef ﬁ“Ir::')\cl 3 ﬁ 0 g/"fﬂ\/ |
- Ry O - S 4
oo ~Y o R )
Hoo oH HG  OH
A A
% N N\ cl I an

0
0 Py I NNl
B b~ o N N e o PPN
o éo/\g CI:©/O 0

Cl

o 4
N
PP 0
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HO  OH HO™ o4 Cl)HO/\q
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HO F HO F
o 0 4 [ ~N N S
to-B._B-o , :N’J\cl o o ¢ 7N
MeO MeO b O PP o N o
\ HO™ 1150
HO' F oMe |
, HO F ,
HN
pe éﬁ?@
0 0 N; I :j: “ N4i\c|
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o ap ~CY OH O
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-207-



38177

Me Me
HN*@ HN/\©
2 SN 2 N
N N
o 9 AL A o 9 AL A
P 0 N el P P o N~ cl
HO™ "0 HO™ T o/‘\il;7'
OH OH OH OH -
HO  OH , HO  ©OH ,
CHs F
HN/\T::]\ HN
B SN
N/ l N Cl o N\/ I /k
N i \ /)\ I I N/ cl
PP o N7 "N Tcl P _P< o
HO I 10 HO™ 1 " O/\Q/
OH OH OH OH \
HO  OH , HG OH ,
CHs F CHj
F
HN HN)\[::r
7 SN 2 SN
Cﬁ NT{
mooo N | /)\ TR N | /)\
=) 0 N~ CI P Pe o) N Cl
HO I 10 HO 1 Ow
OH OH OH OH \
HO  OH , HG  OH ,
CHj CHa
7 N 7 SN F
N N
I o, | 4k0| 5 ﬁ o ) |N//]\m
HO/I?\/l\O Hozlvl\o/\(j
OH OH OH OH
HO OH , HG OH
CHj cl
HN/\@\ HN/\©
7~ N F itI%§N
N N
b P o, |N4km ﬁ P o N ‘N¢kc
HO/E’\/l\O HO/I\/I\O/\Q/
OH OH OH OH
HO OH HG OH
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C
HsC\N/\© HN
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N/ I ~N N/ | N
b _P o N N/*C‘ C'Fz " o N N/)\CI
HO" I "1~0 HO” I 10
OH OH OH OH
HG OH , HO OH ,
H3C\N/\© H3C\N/O
7 SN 7 SN
o :
I I o N N/J\CI <IF?’ IIDI 0 ‘N 1N//kC|
HO™ 1 "1~0 HO” I 10
OH OH OH OH
HO OH , HO  OH ,
CFs
7 SN 7 =N
N, | N/\/L)\
o i o N N/)\Cl TR N |N/)\C|
o g o g ©
OH OH OH OH/A\i;]/
HO OH , HO O ,
HN” :
O B
Lo N
HN N
j\ il i Y I N/)\CI
\N P /P\/ ~ O
N/ | 0" "0” "0 o)
o 9 N _ OH O
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OH OH \( \n/
HO  OH 0
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OH OH /\q
, HO F ,
CH;z F
7 ~N
N
2 9 N IN/)\CI
HO™ | o)
> OHNL{
HO F

N
99 \NIA

N~ >c
Ho’Fn’\/Fl’\o °
OH OH

N
9 (l? \N N//I\

PN o

| |

HO" U OHOX_Z,
HO F

-210-



38177

o o ¢ o 0 L
BB o NN a BB A O Nl
SO g 4 g
HO oM HO'
HN“C HN
i = 7 AN
2 g N | < 9 i N\N ' z
HO’#V';P/\G, U o N © v
OH © [ OH OH
HO  OH , HO  OH ,
z F
HN/\© HN
N N
N/ | N’ [
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OH OH OH OH
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HNJ\©
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/ | h 0 '
(l? 9 N N//kCI p k“\ O N = Cl
HO~ P Pu g O HO é;«éHo/\iJ/
OH OH R
ws | HO  ©OH ’
HN Me\N/O
N <N
% NN
2 % <N PN 0O 0 ¢ |
,IB P 0.4 Cl I I N Pz
HO" 4 &P Ho ~Tg © ¢
' OH OH X_Z/
HO R
HO F , va

N
bl

HO  OH

, hodc mudi, hydrat, hoac solvat dugc dung ctia nd.

17. Hop chét theo diém 1, trong d6 Het dugc chon tir nhém bao gom:

R R2 Re R2
Rb
7 A
N™ “N” °Re
wds,

«\Lv
trong d6 dudng séng bidu thi diém gén vao phdn con lai cta hop chat, va trong dé:
R® duoc chon tir nhém bao gdm H, NHz, NHR?, NHC(O)R’, NR7R’, R, OH, SR’ va OR’;
R® duge chon tir nhém bao gdm H, halogen, NH,, NHR, NR7R’, R, OH, va OR’;
R¢ duge chon tir nhém bao gdm H, halogen, haloalkyl, NHz, NHR’, NR’R7, R7, OH, OR’, SR,
SO;R7, -X!-NH,, -X!-NHR”, -X!-NR'R’, -X!-OH, -X'-OR’, -X!-SR7 va -X!-SO2R’;
Re¢ va Rf dugc chon mot cach ddc 18p tir nhdm bao gdm H, halogen, va Ci-Cs alkyl d& dugc thé tiy

e
Ys
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mdi X' 12 Ci-Csalkylen; va
mdi R7 doc lap dugc chon tir nhém bao gdm Ci-Cyo alkyl d& duoc thé tiy ¥, C2-Cio alkenyl di duoc
thé tity ¥, C2-Cio alkynyl dd dugc thé tiy y, C3-C7 xycloalkyl di duge thé tiy y, C3-Cr
xycloalkylCi-Csalkyl di dugc thé tiiy y, xycloheteroalkyl c6 4 dén 7 canh da dugc thé tuy
¥, xycloheteroalkylCi-Caalkyl c6 4 dén 7 canh d4 duoc thé tuy y, aryl d dugc thé tuy y,
arylCi-Caalkyl d& dugc thé tiy y, arylC-Caalkenyl da duge thé ty ¥, arylCa-Caalkynyl da
duoc thé tiy ¥, heteroaryl d& dugc thé tuy y, heteroarylCi-Caalkyl d& dugc thé tuy vy,
heteroarylCi-Caalkenyl di dugc thé tiy ¥, heteroarylCa-Csalkynyl d& dugc thé thy y, va tly
¥, hai nhém R7 gan vao nguyén tir nito dugc két hop ciing nhau dé tao nén nhén di vong c6
4 dén 7 canh, d3 dugc dung hop tity ¥ vao nhan aryl.
18.  Hop chét theo diém 17, trong d6 A duoc chon tir nhém bao g?)m:
19.  Hop chét theo diém 18, trong d6 Het 1a
Re R
SN
N N/)\ R®
e .
20.  Hop chét theo diém 18, trong d6 R 13 H, X 1a O, mdi R! 1a H, R® 1a H, R khong 12 H, va
R?1a NHR’.
21.  Hop chét theo diém 7, trong d6 Het 12
Rf R2

Re/ )\
)

22.  Hop chét theo diém 21, trong d6 RS 1a H, X 1a O, mdi R 1a H, R® va Rf 1a H, R° khong la
H, va R? 1a NHR.
23.  Hop chét theo diém 17, trong d6 Het 1a
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Re Ra

Rb
N
ME N~ "R

24.  Hop chit theo diém 23, trong d6 R% 1a H, X 12 O, mdi R! 1a H, R® va R® 1a H, R° khéng la
H, va R? 1a NHR.
25.  Hop chit theo diém 17, dugc chon tir nhém bao gdm

Me
HN/LT::] HN
4 SN 7 X
N N
o 9 WAL 2 o 9 AL
P P 0O N~ “Cl _P _P< o) N~ CI
HO™ 1 " 1~0 HO" 1 10
OH OH OH OH
HO  OH , HO  “OH ,
F
HN HN
4 N X F
o o NS - o o N »
0 N~ cl N~ cl
o™ Ho TN °
OH OH OH OH
HO  OH , HO  “OH
HN

7 N F
g (I

PP 0
/I\/l\
HO” 0 oéyA\i;]/

va HO OH , hodc mudi, hydrat, hosc solvat dugc dung ctia n.

26.  Hop chat theo diém 1, c6 cong thirc:

/4 i
0o 0 Nl
B B0 N W*m
HO"bn éHOj\N(_J/
HO™ OH

hoéc mudi, hydrat, hoac solvat dugc dung ctia no.
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27.  Hop chit theo diém 1, c6 cong thirc:

O O
I i N

PP 0
/l\/

Q ”
S 7,

HO OH
hodc mudi, hydrat, hosc solvat duoc dung ctia nd.

28.  Hop chit theo diém 1, c6 cong thirc:

O O
I il N

P.__P 0
rd | \/ I\
HO™ 1> OHO/\Q/
HO  ©OH
hodc mudi, hydrat, hodc solvat dugc dung ctia né.

29.  Hop chét theo diém 1, c6 cong thirc:

hodc mudi dugce dung cta nd.

30.  Hop chét theo diém 1, c6 cong thirc:

O O
I I N

LB P 0
|
HO"oH 6HOA<_7/

5 ,
7

HO  ©OH
hodc mudi, hydrat, hoic solvat dugc dung ctia no.

31.  Hop chat theo diém 1, c6 cong thirc
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/7Y N F
0 o Q@x

o)
0o G Y
HO oM
hosc mudi, hydrat, hoic solvat dugc dung ctia né.
32.  Duoc phdm chira hop chét theo diém bét ky trong sb cac diém 1 dén 31, va t4 dugc duge
dung.
33.  Hop chit dé dung lam thudc trong viée diéu tri bénh, ri loan hoic tinh trang duoc diéu tiét

it nhét 1a mot phan bai CD73, hop chat ¢6 cong thirc

0 o K
RY o"?\/g\x)\ ,-Het
R Rrf

hodc mudi, hydrat, hodc solvat dugc dung ctia nd, trong do,

mdi R! doc 14p dwoc chon tir nhom bao gdm hydro, Ci-Cs alkyl da duge thé tiy ¥, aryl da dugc thé
tly ¥, va ~C(R2R?)-0-C(0)-OR?, hodc hai nhém R! dugc td hop theo cach tly ¥ dé tao nén
nhan c6 5 canh dén 7 canh;

m&i R? doc 1ap duoc chon tir nhém bao gdm H va Ci-Cs alkyl da dugc thé tuy y;

mdi R? ddc 1ap duge chon tir nhoém bao gém H, Ci-Cs alkyl, va aryl da duogc thé tuy y;

RS duoc chon tir nhém bao gdm H va Ci-Cs alkyl da dugc thé tiy ¥;

X dugc chon tir nhdom bao gém O, CHp, va §;

Ala

~o
ma duoc thé tiy ¥ bang tir 1 dén 5 phan tir thé RS;
Z duge chon tir thém bao gdm CH,, CHRS, NR®, va O;
md&i R doc 1ap duoc chon tir nhém bao gdm H, CHs, OH, CN, F, C1-Cs alkyl d& duoc thé tiy y, va
0C(0)-C1-Cs alkyl; va tiry ¥ hai nhém RE & c4c dinh lién ké trén nhan duoc két hop cling
nhau d& tao nén nhan c6 5 dén 6 canh c6 it nhét 1a 1 nguyén ti khic loai lam dinh ctia nhén;

va

Het duoc chon tir nhém bao gbm:
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R2 Re R2 Rf R2
N B B B
N % N N
re=<C ] Nl re< ]
N N/)\RO N N//kRC N N/)\RC
\n, M, M,
Ra N R Ra
/N SN Re—</ I /:[ . . /N N Rb
Nl L NTONTTR R |
NT N7 TRe o N™ N7 "Re
wd, wdy
R? R? 0
N B N R® -R?
N N
R I rRe~( R | I
N R N R° N ™N” "R°
/ / /
Y, W, Rd i,
g R g R R
N B N B N B
N , N N
Ng R |
) 4i\R° ) N’i\RC NN SRe
Va, M, vvé\,
Ra a
Re R
N X2 R
rRe-¢ || va | Nl
7 \ —
NTONT R N">NZ Re
wy b,

trong d6 dudng séng bidu thi diém gén vao phan con lai cta hop chét, va trong do:

R® duoc chon tir nhém bao gdm H, NHz, NHR?, NHC(O)R7, NR7R’, R7, OH, SR” va OR’;

R® duge chon tir nhém bao gdm H, halogen, NH,, NHR?, NR7R7, R, OH, va OR’;

Re va R¢ dugc chon mot cach ddc 14p tir nhém bao gdm H, halogen, haloalkyl, NHz, NHR, NR'R’,
R7, OH, OR’7, SR7, SO,R7, -X!-NH,, -X!-NHR’, -X!-NR"R’, -X'-OH, -X!-OR’, -X!-SR’
va -X!'-SO2R7;

Re va Rf duoc chon mdt cach dde 14p tir nhém bao gdm H, halogen, va C;-Cs alkyl da dugc thé thy
ys

mdi X! 1a C-Caalkylen; va

mdi R7 doc 1ap duge chon tir nhém bao gdm Cy-Cio alkyl da dugce thé tity y, C2-Cio alkenyl da dugc
thé ty y, C2-Cio alkynyl d& duogc thé tuy ¥, C3-C7 xycloalkyl d& duge thé tuy y, C3-C7
xycloalkylCi-Caalkyl di dugc thé tily ¥, xycloheteroalkyl c6 4 dén 7 canh da duoc thé tuy
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y, xycloheteroalkylCi-Caalkyl c6 4 dén 7 canh da duoc thé tiy y, aryl di duoc thé tuy y,
arylCi-Cqalkyl d& dugc thé tiy y, arylCa-Caalkeny!l da dugc thé thy v, arylCa-Caalkynyl da
duoc thé ty ¥, heteroaryl da dwoc thé tuy y, heteroarylCi-Csalkyl di duoc thé tuy y,
heteroarylCi-Csalkenyl d& dugc thé tuy y, heteroarylC,-Caalkynyl da duoc thé tiy y, va tiy
¥, hai nhém R7 gén vao nguyén tir nito duoc két hop cling nhau dé tao nén nhan di vong c6
4 dén 7 canh, da duoc dung hop tiy ¥ vao nhan aryl;

v&i diéu kién rang cac hop chét nay 14 khac véi cac hop chét trong d6 t6 hop ciia X, A, va Het tao

A

nen
Ra
(0] (0] N
|1 |1 N
P_P__ R~ f\N
SN
HO™ o4 éHOwN N//ch
RO  ORS

trong d6 R& la H hodc hai nhém R& dugce t6 hop dé tao nén axetonid; va hoic

(i) R® va R® la hydro va R? la -OEt, -OCH2Ph, -SCH2Ph, -NH2, metylamino, etylamino, dimety-
lamino, dietylamino, N-metyl-N-etylamino, phenylamino, benzylamino, 1-phenyletyla-
mino, 2-phenyletylamino, N-benzyl-N-etylamino, N-benzyl-N-metylamino, dibenzylamino,
4-aminobenzylamino, 2-clorobenzylamino, 3-clorobenzylamino, 4-clorobenzylamino, 4-
hydroxybenzylamino, 4-metoxybenzylamino, 4-nitrobenzylamino, hodc 4-
sulfamoylbenzylamino; hoéc

(ii) R® 1a hydro, R? la -NH, va R¢ la brom, clo, aminometyl, hoéc thioetyl; hodc

(iii) R¢ 1a hydro, R? la benzylamino, va R® 1a brom; hoac

(iv) R¢ l1a amino, R¢ 1a hydro, va R? 1a -NH3, dimetylamino, dietylamino, benzylamino hodc N-
benzyl-N-metylamino; hodc

(v) R¢ 1a clo, R® 1a hydro, va R? 1a -NH, benzylamino, 2-clorobenzylamino, 1-phenyletylamino,
(S)-1-phenyletylamino, (R)- 1-phenyletylamino hodc N-benzyl-N-metylamino; hodc

(vi) Re 1a iot, R¢ la hydro, va R® la -NHa, benzylamino hodc N-benzyl-N-metylamino; hoéc

(vii) R? 1a amino, R® la hydro, va R¢ 1 piperazinyl, thioalyl hodc xyclohexyletylthio.

34. Hop chét dé dung lam thudc trong viéc diéu tri bénh, réi loan hodc tinh trang dugc didu tiét

ft nhét 12 mot phan boi CD73, trong d6 bénh, réi loan, hodc tinh trang ndy 14 ung thu; va trong d6

hop chét cé cong thirc
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RS
Rlo,'FI"\/l'f'\x)\A/Het
" 0 R1,o

hoac mudi, hydrat, hodc solvat dugc dung cia nd, trong do,

mdi R! doc 14p duge chon tir nhém bao gdm hydro, Ci-Cs alkyl da dugc thé tiy y, aryl d& dugc thé
tly y, va —C(R2R2)-0-C(0)-OR?, hodc hai nhom R! dugc td hop theo cach tly ¥ dé tao nén
nhén ¢6 5 canh dén 7 canh;

mdi R2 ddc 1ap duge chon tir nhém bao gdm H va C;-Cs alkyl da duge thé tuy y;

mdi R doc 1ap duoc chon tir nhém bao gdm H, C1-Cs alkyl, va aryl d& duoc thé thy y;

RS duoc chon tir nhém bao gdm H va C1-Cs alkyl da dugc thé tiy ¥;

X duge chon tir nhém bao gdm O, CHa, va S;

Ala

~or
ma dugc thé tily ¥ bang tir 1 dén 5 phan tir thé RS;

Z duoc chon tir nhém bao gdm CHa, CHRS, NR®, va O;

mdi RS doc 1ap duoc chon tir nhom bao gdm H, CHs, OH, CN, F, C1-Cs alkyl di dugc thé tuy ¥, va
0C(0)-C1-Cs alkyl; va tity ¥ hai nhém R & cac dinh lién k& trén nhan dugc két hop cling
nhau dé tao nén nhan c6 5 dén 6 canh c6 it nhit 14 1 nguyén tir khac loai 1am dinh cta nhan;
va

Het dugc chon tir nhém bao gdm:
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trong d6 dudng séng biu thi diém gin vao phdn con lai ctia hop chét, va trong do:

R® duoc chon tir nhém bao gdm H, NHz, NHR?, NHC(O)R’, NR7R7, R7, OH, SR7 va OR;

R® duoc chon tir nhém bao gdm H, halogen, NHz, NHR?, NR7R7, R7, OH, va OR;

R¢ va R¢ duge chon mot cach ddc 1ap tir nhém bao gdm H, halogen, haloalkyl, NHz, NHR?, NR'R’,
R7, OH, OR’, SR7, SO;R7, -X!-NH,, -X!-NHR?, -X!-NRR’, -X'-OH, -X!-OR’, -X!-SR”
va -X!1-SO.R7;

Re va Rf duoc chon mdt cach doc 14p tir nhém bao gdm H, halogen, va Ci-Cs alkyl d& dugc thé tuy
y;

mdi X' 1a C-Csalkylen; va

mdi R7 doc 14p dugc chon tir nhém bao gém Ci-Cio alkyl dd dugc thé tiry y, C2-Cio alkenyl di duoc
thé tly y, Co-Cio alkynyl di duoc thé tiy y, C3-C7 xycloalkyl d& duge thé tiy y, C3-Cy
xycloalkylCi-Caalkyl d& dugc thé tuy y, xycloheteroalkyl c6 4 dén 7 canh d dugc thé thy
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¥, xycloheteroalkylCi-Caalkyl c6 4 dén 7 canh dd dugc thé tiy ¥, aryl dd dugc thé tuy v,
arylCi-Caalkyl da duogc thé tiy ¥, arylCo-Caalkenyl di dugc thé tly y, arylCo-Csalkynyl da
duge thé tiy ¥, heteroaryl d& dugc thé tiy ¥, heteroarylCi-Csalkyl dd duge thé tuy v,
heteroarylCy-Caalkenyl d& duoc thé tiy y, heteroarylCo-Caalkynyl dd duoc thé thy y, va tiy
¥, hai nhom R7 gén vao nguyén tir nito dugc két hop ciing nhau dé tao nén nhan dj vong c6
4 dén 7 canh, da dugc dung hop tily y vao nhan aryl;

v6i diéu kién ring cac hop chét nay 13 khac véi cic hop chat trong d6 t6 hop cta X, A, va Het tao

nén
Ra
P F'cj Re_qu*N
/,\/,\
HO" 4 OHOKCYN N//ch
RIO OR®

trong d6 R& 1a H hodc hai nhom Re& dugc td hop dé tao nén axetonid; va hoic

(i) R® va Re 1a hydro va R? 1a -OEt, -OCH;Ph, -SCH2Ph, -NHa, metylamino, etylamino, dimety-
lamino, dietylamino, N-metyl-N-etylamino, phenylamino, benzylamino, 1-phenyletyla-
mino, 2-phenyletylamino, N-benzyl-N-etylamino, N-benzyl-N-metylamino, dibenzylamino,
4-aminobenzylamino, 2-clorobenzylamino, 3-clorobenzylamino, 4-clorobenzylamino, 4-
hydroxybenzylamino, 4-metoxybenzylamino, 4-nitrobenzylamino, hoéac 4-
sulfamoylbenzylamino; hodc

(ii) R 1a hydro, R? 1a -NHa, va Re la brom, clo, aminometyl, hodc thioetyl; hodc

(iii) R® 1a hydro, R? la benzylamino, va R® 1a brom; hodc

(iv) R® 1a amino, R® 1a hydro, va R?® 1a -NH, dimetylamino, dietylamino, benzylamino hogc N-
benzyl-N-metylamino; hodc

(v) Re 1a clo, R® 14 hydro, va R?® 1a -NH>, benzylamino, 2-clorobenzylamino, 1-phenyletylamino,
(S)-1-phenyletylamino, (R)- 1-phenyletylamino hodc N-benzyl-N-metylamino; hoéc

(vi) R® 1 iot, R® 13 hydro, va R?® 1a -NHa, benzylamino hodc N-benzyl-N-metylamino; hodc

(vii) R? 1a amino, R® 1 hydro, va R® 1a piperazinyl, thioalyl hodc xyclohexyletylthio.

35.  Hop chat d dung 1am thudc trong viéc diéu trj ung thu dugc didu tiét it nhat 1a mot phan boi

CD73, trong d6 ung thu nay 13 ung thu tuyén tidn liét, rudt két, truc trang, tuy, cb tir cung, da day,

ndi mac tr cung, néo, gan, bang quang, buéng trirng, tinh hoan, dau, cb, da (ké ca u hic sic to va

carxinoma 16p day), 16p 16t trung biéu mo, t€ bao bach cdu (k& ca u bach huyét va bénh bach cau),
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thyc quan, vi, co, md lién két, phéi (ké ca carxinoma té bao phéi nhé va carxinoma té bao khong
nho), tuyén thuong than, tuyén giap, than, hoic xuong; hosc 14 u nguyén bao dém, u trung biéu mo,
carxinoma t& bao than, carxinoma da day, sacom (ké& ca sacom Kaposi), ung thu nhau, carxinoma té
bao day & da, hodc u tinh hoan; va trong d6 hop chat ¢ cong thirc
RS
R1O,$’\/I%\X/kA,Het
R1,o R1,o

hodc mubi, hydrat, hodc solvat dugc dung cta nd, trong do,

mdi R! doc 14p dugc chon tir nhém bao gdm hydro, C1-Cs alkyl di duoc thé thy y, aryl da duoc thé
tiy y, va —C(R2R?)-0-C(0)-OR3, hoic hai nhém R! dugc td hop theo céch tly ¥ dé tao nén
nhan ¢4 5 canh dén 7 canh;

mdi R2 doc 1ap duge chon tir nhém bao gdm H va Ci-Cs alkyl d dugc thé ty y;

mdi R? doc 1ap duge chon tir nhdm bao gE‘)m H, Ci-Cs alkyl, va aryl d& duoc thé thy y;

RS duoc chon tir nhém bao gdm H va Ci-Cs alkyl da duoc thé tuy y;

X dugc chon tir nhém bao gém 0O, CHy, va S;

Ala

~or
ma dugc thé tiiy y bang tir 1 dén 5 phdn tir thé RS;

Z duoc chon tir nhém bao gdm CHy, CHR®, NRS, va O;

mdi R6 ddc 1ap duoc chon tir nhém bao gém H, CHs, OH, CN, F, Ci-Cs alkyl d& duoc thé tuy y, va
OC(0)-C;-Cs alkyl; va tiry ¥ hai nhém Ré & céc dinh lién ké trén nhén duoc két hop clng
nhau d& tao nén nhan c¢6 5 dén 6 canh c6 it nhat 1 1 nguyén tir khéac loai lam dinh cua nhéﬁ;
va

Het duoc chon tir nhém bao gom:
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R@ R¢ R2 Rf Ra
SN 7~ "N /Y N
rRR< | Nl ReC |
N N//kRC N N/)\RC N N/)\RC
Y\, W, \a,
R? N _N._R? Ra
e/ A b
N~"SN Re< :[ /:[ N~ R
N NTONTRe R ||
N7 N7 TR o N7 N7 TRe
N\, M,
R2 Ra 0
b a
e /N =N e /N R e /N N‘R
R || Re< R ]| L
N R° N R® N ™N” “R°
/ / /
. hauv Rd M,
Re\ R2@ Re\ R2 R2
N B N B N B
N / N N
| N rRR< |
g://km ) N/)\RC NN e
M, N, N,
Ra Re Ra
N X R
S, v O
/N N RC /N N RC
Y\, A,

trong d6 dudng song biéu thi diém gén vao phan con lai cta hop chét, va trong do:

R® dugc chon tir nhém bao gdm H, NH, NHR7, NHC(O)R’, NR7R7, R7, OH, SR” va OR”;

R® dugc chon tir nhém bao gdm H, halogen, NH,, NHR?, NR’R7, R7, OH, va OR’;

Re va RY duge chon mot cach ddc 14p tir nhém bao gdm H, halogen, haloalkyl, NHa, NHR”, NR7R,
R7, OH, OR’, SR7, SO;R’, -X!-NH,, -X'-NHR’, -X!-NR"R’, -X'-OH, -X!-OR’, -X!-SR’
va -X!1-SO:R7,

Re va Rf duoc chon mdt cach ddc 18p tir nhém bao gdm H, halogen, va C;-Cs alkyl d3 dugc thé tuy
y;

mdi X' 14 C;-Cqalkylen; va
mdi R7 ddc lap duge chon tir nhém bao gdm C-Co alkyl d& duoc thé tiy y, C2-Cio alkenyl

dd duoc thé tiy ¥, C2-Cio alkynyl d& dugc thé tuy ¥, C3-C7 xycloalkyl d& dugc thé tiy y, C3-Cy

xycloalkylCi-Caalkyl d& dugc thé tiy y, xycloheteroalkyl c6 4 dén 7 canh d3 dugc thé tuy ¥,
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xycloheteroalkylCi-Caalkyl c6 4 dén 7 canh dé dwoc thé tiiy ¥, aryl da dugc thé tuy y, arylCi-Caalkyl
di duoc thé thy y, arylCo-Caalkenyl di dugc thé tly ¥, arylC,-Caalkynyl da duoc thé tiy ¥, heteroaryl
da duge thé tiy y, heteroarylCi-Caalkyl d3 duoc thé tly v, heteroarylCi-Caalkenyl di duogc thé tuy
¥, heteroarylC,-Caalkynyl d duoc thé tiy ¥, va tily v, hai nhém R7 gén vao nguyén tir nito duoc két
hop cling nhau dé tao nén nhén di vong c6 4 dén 7 canh, d& duoc dung hop tily y vao nhan aryl;

vdi diéu kién ring cac hop chét nay 1a khac v6i cac hop chét trong d6 td hop cua X, A, va Het tao

A

nen

0 O
I I

Ra
N X
N
PPN Re_</ f
| |
MO0 OHO\C]’N Re

RO ORS

trong d6 Re 1a H hodc hai nhom R& dugc td hop dé tao nén axetonid; va hoic

(i) R® va R® la hydro va R? la -OEt, -OCH2Ph, -SCH,Ph, -NH2, metylamino, etylamino, dimety-
lamino, dietylamino, N-metyl-N-etylamino, phenylamino, benzylamino, 1-phenyletyla-
mino, 2-phenyletylamino, N-benzyl-N-etylamino, N-benzyl-N-metylamino, dibenzylamino,
4-aminobenzylamino, 2-clorobenzylamino, 3-clorobenzylamino, 4-clorobenzylamino, 4-
hydroxybenzylamino, 4-metoxybenzylamino, 4-nitrobenzylamino, hodc 4-
sulfamoylbenzylamino; hoéc

(ii) R® 1a hydro, R® la -NHa, va R¢ 1a brom, clo, aminometyl, hodc thioetyl; hodc

(iii) R® 1a hydro, R? la benzylamino, va R® 1a brom; hodc

(iv) R® la amino, Re 1a hydro, va R® 1& -NH3, dimetylamino, dietylamino, benzylamino hodc N-
benzyl-N-metylamino; hoac

(v) R¢ l1a clo, R® 1a hydro, va R? la -NHz, benzylamino, 2-clorobenzylamino, 1-phenyletylamino,
(S)-1-phenyletylamino, (R)- 1-phenyletylamino hodc N-benzyl-N-metylamino; hodc

(vi) R¢ la iot, R® 14 hydro, va R? la -NHa, benzylamino hodc N-benzyl-N-metylamino; hodc

(vii) R? 1a amino, R® la hydro, va R 1 piperazinyl, thioalyl hodc xyclohexyletylthio.

36. Hop chat ¢é dung lam thudc trong viée diéu trj ung thu dugc didu tiét it nhat 1a mot phan boi

CD73, trong d6 ung thu duoc chon tir nhém bao gdm u hic séc td, ung thu rudt két, ung thu tuy,

ung thu v, ung thu tuyén tién liét, ung thu phdi, bénh bach cau, u nio, u bach huyét, ung thu budng

trimg, va sacom Kaposi; va trong d6 hop chét cé cong thirc

-225-



38177

5
RY O/II%\/I%’\XJR\ o -Het
R 1/O R1,O

hodc mudi, hydrat, hodc solvat duoc dung ctia n, trong do,

mdi R! ddc 1ap duge chon tir nhém bao gdm hydro, Ci-Cs alkyl d& dugc thé tuy y, aryl da dugc
thé tiy ¥, va —C(R?R?)-0-C(0)-OR?, hozc hai nhém R! dugc td hop theo cach tiiy y dé tao
nén nhan c6 5 canh dén 7 canh;

mdi R2 ddc 1ap duge chon tir nhém bao gbdm H va C;-Cs alkyl di duoc thé tuy y;

mdi R? doc 1ap duoc chon tir nhém bao gdm H, C1-Cs alkyl, va aryl da dugce thé thy y;

RS duge chon tir nhém bao gdm H va C1-Cs alkyl da dugc thé tiy y;

X duoc chon tir nhém bao gdm O, CHa, va S;

Ala

k@»‘a
ma dugc thé tiry ¥ bing tir 1 dén 5 phan tir thé RE;

Z duge chon tir nhém bao gdm CH,, CHR®, NR®, va O;

mdi RS doc lap duge chon tir nhém bao gdm H, CHs, OH, CN, F, C;-Cs alkyl d& dugc thé tiry y, va
OC(0)-C-Cs alkyl; va tiy ¥ hai nhém R & c4c dinh lién ké trén nhan duge két hop cing
nhau dé tao nén nhan c6 5 dén 6 canh c6 it nhat 13 1 nguyén tir khac loai 1am dinh ctia nhan;
va

Het dugc chon tir nhém bao gdm:
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R@ N— Ny -R? R
N N Re_</ :[ :L N AN R®
N NT N7 Re ReC ||
N //k / >
NN Re o NT ™N” "Re
wds, wd,
R? R2 0
N N R® _R®
N X N
=1 L e
N R® N R® N7 N7 TRe
M, W, Rd M,
Re\ R2 R\ Ra Ra
N \ N B N BN
N / N N
| NGl rRe ||
) N/)\Rf y N/)\RC N> Re
Ra Re R
N "X RP
SSoUr T
N7 ONTRe N" N7 Re
i by

trong dé dudng séng bidu thi diém gin vao phan con lai ctia hop chét, va trong do:
R# duoc chon tir nhém bao gdm H, NHz, NHR?, NHC(O)R7, NR7R7, R, OH,. SR’ va OR7;
R® duge chon tir nhém bao gdm H, halogen, NH,, NHR?, NR7R’, R, OH, va OR’;
Re va R¢ duge chon mdt cach doc 14p tir nhom bao gdm H, halogen, haloalkyl, NHz, NHR?,
NRR7, R7, OH, OR’, SR’,
SO2R7, -X!-NHa, -X!-NHR’, -X!-NRR’, -X'-OH, -X!-OR7, -X'-SR” va -X!-SO,R7;
Re va Rf duge chon mdt cach doc 14p tir nhém bao gdm H, halogen, va Ci-Cs alkyl da dugc thé tiy
y;
mdi X! 1a Ci-Caalkylen; va
mdi R7 doc 1ap duge chon tir nhém bao gdm C1-Cio alkyl d& duoc thé tiy y, C2-Cio alkenyl
da duoc thé tiy ¥, C2-Cio alkynyl da duoc thé tiy y, C3-C7 xycloalkyl d& duoc thé ty y, C3-Cs
xycloalkylCi-Caalkyl dd duoc thé tiy ¥, xycloheteroalkyl c6 4 dén 7 canh da duoc thé tuy ¥,
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xycloheteroalkylCi-Caalkyl c6 4 dén 7 canh da duoc thé tiy v, aryl da dugc thé tiy v, arylCi-Caalkyl
da duoc thé tiy y, arylCo-Caalkenyl da dugc thé tiy ¥, arylCa-Caalkynyl d duoc thé tity y, heteroaryl
da duoc thé thy y, heteroarylCi-Caalkyl dd duoc thé tly y, heteroarylCi-Caalkenyl di dugc thé tuy
¥, heteroarylC,-Caalkynyl da duoc thé tiy y, va tily y, hai nhém R” gén vao nguyén tir nito duoc két
hop cling nhau dé tao nén nhan di vong c6 4 dén 7 canh, da duoc dung hop tly ¥ vao nhan aryl;

v6i didu kién ring cac hop chat nay 1a khac véi céc hop chét trong d6 td hop ctia X, A, va Het tao

A

nen
Ra
g (lP)l Re%NfN
NN
"0 oH OHOWN NRe

RO  ORY

trong d6 R& la H hoéc hai nhém R& dugc t6 hop dé tao nén axetonid; va hoic

(i) R va R® la hydro va R? la -OEt, -OCH2Ph, -SCH2Ph, -NHz, metylamino, etylamino, dimety-
lamino, dietylamino, N-metyl-N-etylamino, phenylamino, benzylamino, 1-phenyletyla-
mino, 2-phenyletylamino, N-benzyl-N-etylamino, N-benzyl-N-metylamino, dibenzylamino,
4-aminobenzylamino, 2-clorobenzylamino, 3-clorobenzylamino, 4-clorobenzylamino, 4-
hydroxybenzylamino, 4-metoxybenzylamino, 4-nitrobenzylamino, hodc 4-
sulfamoylbenzylamino; hodc

(ii) R® 1a hydro, R® la -NHa, va R® 1a brom, clo, aminometyl, hodc thioetyl; hodc

(iii) R® 1a hydro, R? l1a benzylamino, va R® la brom; hoéc

(iv) R® 1a amino, R 1a hydro, va R? 1a -NH,, dimetylamino, dietylamino, benzylamino hoac N-
benzyl-N-metylamino; hodc

(v) R¢ 1a clo, R® 1a hydro, va R? 1a —-NH2, benzylamino, 2-clorobenzylamino, 1-phenyletylamino,
(S)-1-phenyletylamino, (R)- 1-phenyletylamino hodc N-benzyl-N-metylamino; hoéc

(vi) R 12 iot, R® 14 hydro, va R? 1a -NHa, benzylamino hodc N-benzyl-N-metylamino; hogc

(vii) R* 1a amino, R® 14 hydro, va R® la piperazinyl, thioalyl hodc xyclohexyletylthio.

37. Hop chét d¢é dung 1am thudc trong viéc diéu trj bénh, rdi loan hoic tinh trang duogc didu tiét

it nhét 1a mot phén bdi CD73, trong d6 bénh, ri loan, hodc tinh trang nay 1a bénh, rdi loan hodc tinh

trang lién quan dén mién dich dugc chon tir nhém bao gdm bénh viém khép dang thép, chimg suy

thén, luput, bénh hen, bénh vay nén, bénh viém két trang, bénh viém tuy, cac chimg di ng, chiing

x0 hoa, hoi chirng dau co xo hda thiéu mau, bénh Alzheimer, chimg suy tim xung huyét, dot quy,
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chiing hep van dong mach chu, xo ciing ddng mach, lodng xuong, bénh Parkinson, lay nhim, bénh
Crohn, bénh viém loét két trang, bénh viém da ti€p xtc di img va céc loai eczema khéc, xo cling

toan than va bénh xo cimg rai rac; va trong dé hop chét c6 cong thirc

RY o IVP\ )\ Het
R1/O R(
hodc mudi, hydrat, hodc solvat dugc dung cuia nd, trong do,

mdi R! doc 1ap duoc chon tir nhém bao gdm hydro, Ci-Cs alkyl da dugce thé thy ¥, aryl da dugc thé
tiy y, va ~C(R2R2)-0-C(0)-OR?, hodc hai nhém R! dugc td hop theo céch tly y d tao nén
nhan ¢6 5 canh dén 7 canh;

mdi R2 doc 14p duoc chon tir nhom bao gdm H va Ci-Ce alkyl dd duge thé thy y;

mdi R3 ddc 18p duge chon tir nhém bao gdm H, C1-Cs alkyl, va aryl da duoc thé thy y;

RS duoc chon tir nhém bao gdbm H va Ci-Cs alkyl da dugc thé tiy y;

X dugc chon tir nhém bao gdm O, CHa, va S;

Ala

~or
ma dugc thé tily y bing tir 1 dén 5 phan tir thé RS;
Z duogc chon tir nhém bao gdm CH,, CHR®, NRS, va O;
mbi RS doc 1ap duoc chon tir nhém bao gdm H, CHs, OH, CN, F, Ci-Cs alkyl di dugc thé tuy y, va
OC(0)-C-Cs alkyl; va tiry y hai nhém R® & cac dinh lidn k& trén nhén dugc két hop cling
nhau d& tao nén nhan c6 5 dén 6 canh c6 it nhat 14 1 nguyén tr khac loai 1am dinh cuia nhan;
va

Het dugc chon tir nhém bao gdm:
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Ra Re Ra Rf Ra
=N 7~ N /Y N
rRe< | Nl rRe<C ||
i W, “an,
R2 NN _R? R2
N~"SN Re~< :[ /I N~ N R
N NTONTTRe R |
N7 Re o N™ N7 TR°
wdy, wl,,
R2 Ra 0
NN N RP N .R@
el 1 N R R ﬁ
N R° N R° N™N" "Re
/ / /
Re\ Ra Re\ Ra Ra
N BN N BN N B
N , N N
| NG ] rRe¢ |
<>;:[;i;i\R° ) N"L\RC N" NP Re
wd, wdy L,
R2 R
Re
N—"X ) N RP
R | va N,
2
/N N RC N N RC
“n, wl,,

trong d6 dudng séng biéu thi diém gén vao phan con lai ctia hop chét, va trong do:

R? dugc chon tir nhém bao gdm H, NHz, NHR?, NHC(O)R7, NR7R’, R7, OH, SR” va OR’,

R® duoc chon tir nhém bao gdm H, halogen, NH,, NHR7, NR7R7, R7, OH, va OR’;

Re va R¢ duge chon mét cach ddc 14p tir nhém bao gdm H, halogen, haloalkyl, NH, NHR?, NRR’,
R7, OH, OR7, SR, SO;R’, -X!-NH,, -X!-NHR’, -X!-NR"R’, -X!-OH, -X!'-OR7, -X!-SR”
va -X'-SO,R;

Re¢ va Rf dugc chon mot cach ddc 1ap tir nhoém bao gdm H, halogen, va C;-Cs alkyl di dugc thé tiy
ys

mdi X' 1a C-Caalkylen; va
mdi R7 doc 1ap duge chon tir nhém bao gdm Ci-Cio alkyl da duge thé tiy ¥, C2-Cio alkenyl

da duge thé tiy y, Co-Cio alkynyl di duge thé tiy y, C3-C7 xycloalkyl di dugc thé tuy y, C3-C7

xycloalkylCi-Csalkyl d dugc thé tiy ¥, xycloheteroalkyl c6 4 dén 7 canh da duoc thé tuy y,
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xycloheteroalkylCi-Caalkyl c6 4 dén 7 canh d& duoc thé tiy v, aryl da dugc thé tiy ¥, arylCi-Caalkyl
da dugc thé thy y, arylCo-Caalkenyl da duoc thé tily ¥, arylCa-Caalkynyl da dugc thé tiy v, heteroaryl
da duoc thé ty v, heteroarylCi-Caalkyl di duoc thé tly y, heteroarylCi-Caalkenyl di duge thé tiy
¥, heteroarylC,-Caalkynyl da duoc thé tity y, va ty ¥, hai nhém R7 gén vao nguyén tir nito duge két
hop cung nhau dé tao nén nhan di vong c6 4 dén 7 canh, da dugc dung hop tuy y vao nhén aryl;

voi didu kién ring cac hop chat nay 1a khac véi cac hop chit trong d6 td hop cta X, A, va Het tao

nén
Ra
H Ve l\/ '\
O 1 OHOWN N//ch

RO ORS

trong d6 Re 1a H hodc hai nhém R& duogc t6 hop dé tao nén axetonid; va hodc

(i) R® va Re 1a hydro va R? la -OEt, -OCH2Ph, -SCH2Ph, -NH», metylamino, etylamino, dimety-
lamino, dietylamino, N-metyl-N-etylamino, phenylamino, benzylamino, 1-phenyletyl  a-
mino, 2-phenyletylamino, N-benzyl-N-etylamino, N-benzyl-N-metylamino, dibenzylamino,
4-aminobenzylamino, 2-clorobenzylamino, 3-clorobenzylamino, 4-clorobenzylamino, 4-
hydroxybenzylamino, 4-metoxybenzylamino, 4-nitrobenzylamino, hodc 4-
sulfamoylbenzylamino; hodc

(ii) R® 1a hydro, R? 1a -NH>, va R¢ 1a brom, clo, aminometyl, hodc thioetyl; hodc

(iii) R® 1a hydro, R® 1a benzylamino, va R® 1a brom; hoéc

(iv) R¢ la amino, R® 1a hydro, va R? 1a —-NH>, dimetylamino, dietylamino, benzylamino hoédc N-
benzyl-N-metylamino; hodc

(v) R¢ 1a clo, R 1a hydro, va R* la -NH», benzylamino, 2-clorobenzylamino, 1-phenyletylamino,
(S)-1-phenyletylamino, (R)-1-phenyletylamino hodc N-benzyl-N-metylamino; hodc

(vi) R¢ la iot, R® 1a hydro, va R? la =NHa, benzylamino hodc N-benzyl-N-metylamino; hodc

(vii) R? la amino, R® la hydro, va R¢ 1a piperazinyl, thioalyl hodc xyclohexyletylthio.

38. T hop chita hop chét theo diém bt ky trong s6 céc diém 1 dén 31, va it nhét 1a mot tic nhan

diéu tri bb sung.

39. T hop theo diém 38, trong d6 it nhat 1 mot tic nhan diéu tri bd sung 14 tac nhan héa trj

liéu, tac nhan didu bién mién dich va/hodc viém, tac nhan chdng tang cholesterol trong méu, hodc

tac nhan chong viém.
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40. T hop theo diém 38, trong d¢ it nhéat 1a mot tic nhan diéu tri bd sung 1 chét Gc ché diém
kiém so4t mién dich.

41.  Kit chira hop chét theo diém bét ky trong sb cac diém 1 dén 31, va it nhat 1a mdt tac nhan
diéu tri bd sung.

42. Kit theo diém 41, trong d6 it nhét 1a mot tic nhan didu tri bd sung 14 tac nhan héa tri liéu,
tac nhan diéu bién mién dich va/hodc viém, tac nhan chéng ting cholesterol trong mau, hoic tac
nhan chéng viém.

43. Kit theo diém 41, trong do it nht [a mdt tac nhan diéu tri bd sung la chét trc ché diém kiém
soat mién dich.

44, Kit theo diém 43, trong d6 chét e ché diém kiém soat mién dich néu trén duoc chon tir
nhém bao gdm ipulimumab, nivolumab va lambrolizumab.

45. T hop chira hop chét theo diém bét ky trong sb cac didm tir 1 dén 31 va it nhit mot tac nhan
diéu tri bd sung dé ding lam thudc diéu tri ung thur.

46.  Thudc chira tb hop theo diém 38.

47.  Tb hop theo diém 45 trong d6 it nhét 1a mot tic nhan diéu trj bd sung la chat tc ché diém
kiém so4t mién dich.

48.  Thudc chira td hop theo diém 40.

49. T4 hop theo diém 40 hodc 47, trong d6 chét Grc ché diém kiém soat mién dich néu trén duogc

chon tir nhém bao gdm ipulimumab, nivolumab va lambrolizumab.
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HINH 1

| phosphodiesteraza (E-NPP)

N6i bio = o 7 - s - = 2. Ecto-nucleosit triphosphat .

: vdiphosphydrolaza (E-NTDPaza)

-{ 3. Ecto-5’-nucleotidaza/CD73
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