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(57) Sang ché d& cap dén hop chat co cong thuc (1),

‘ 1 R

trong d6 R!, R? va R3 1a nhu dugc mo ta trong ban mo ta, va cac tién duoc chat cia
chung hodc mubi dugc dung, chat dong phan d6i anh hodc chat dong phan khong ddi
quang cta nd, va duoc phadm chtra cac hop chat nay. Sang ché con dé cap dén quy trinh
diéu ché hop chit nay va duoc pham chta chung.
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Linh vwe k§ thuit dwoe dé cip
Séang ché dé cap dén hop chét sulfonimidoylpurinon va céc din xuét ctia chiing
¢6 hoat tinh chu van thu thé giéng Toll va céc tién dugc chit cia ching, cling nhu
quy trinh didu ché, dugc phdm chira cac hop chét va din xuit nay va kha ning st

dung chung lam thube.

Sang ché d& cap dén hop chét c6 cong thirc (1),
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va céc tidn duge chat cua ching, hop chit c6 cong thirc (Ta),
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trong d6 R! dén R® dugc mo ta dudi day, hodc mudi dugc dung, chit ddng phan
d6i anh hodc chit ddng phan khong dbi quang ctia no.

Tinh trang k§ thuit ciia sang ché

Céc thu thé gibng Toll (cac TLR) nhan dién mét loat cac kiéu phén tit lién quan
dén ngué)n bénh dugc bao toan (cac PAMP). Chiing dong vai trd quan trong trong viéc
lam cho co thé nhay véi cic mam bénh xam l4n va sau dé, s& kich khéi cac dép tng
mién dich bim sinh. C6 10 thanh vién da biét cia ho TLR & nguoi, chiing déu 1a céac
protein xuyén mang loai I ¢6 dic diém 1 c6 mién ngoai bao gidu loxin va dudi bao
chét chtra mién thu thé Toll bao toan/ interleukin (IL)-1 (TIR). Trong ho nay, TLR3,
TLR7, TLR8, va TLR9 ndm trong c4c thé nhan. TLR7 c6 thé dugc hoat hoa bang cach
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gén két v6i phéi tir phan tir nho dic hidu (tic 13, chit chit van TLR7) hodc phéi tir tw
nhién cta né (tic la, ARN mach don, ssARN). Sau khi ssARN li€én két véi TLR7, thu
thé nay khi & dang dime héa ciia n6 dugc tin 13 d4 bi thay déi v& mit ciu tric, dén dén
viéc thu nhan sau d6 ddi véi cac protein thich tmg & mién bao chét ciia né, sang ché
bao gdm ca gen dap tmg té bao tity séng biét héa so cip 88 (MyD88). Sau khi khéi
dong dong thac truyén tin higu thu thé thong qua con dudng MyD88, cac yéu tb phién
ma té bao chit nhu yéu tb didu hoa interferon 7 (IRF-7) va yéu t§ nhan kappa B (NF-
«B) dugc hoat hoa. Cac yéu t§ phién ma nay sau d6 di chuyén dén nhan va khéi dong
qua trinh phién ma cuia cac gen khac nhau, vi dy, IFN-o va cdc gen xytokin khang virut
khac. TLR7 dugc biéu hién chi yéu trén cac t& bao dang tuong bao, va ca trén céc té
bao B. Tinh dép tng bién dbi cia cic t& bao mién dich c6 thé gop phan vao lam giam
céc dap timg mién dich bam sinh khi nhi€m virut man tinh. Do d6, viéc hoat héa TLR7
bing chat chii vin ¢ thé 1a phuong phap méi dé diéu tri nhidm virut man tinh. (D. J
Connolly and L. AJ O’Neill, Current Opinion in Pharmacology 2012, 12:510-518, P.
A. Roethle et al, J. Med. Chem. 2013, 56, 7324-7333).

Céc liéu phép diéu tri hién nay d6i v6i tinh trang nhiém HBV man tinh déu dya
trén hai loai thudc khac nhau: cac chat twong tw nucleos(t)it khang virut truyén théng
va gin day hon 13 IFN-a dugc pegyl héa (PEG-IFN-a). Cac chit twong tw nucleos(t)it
dung qua dudng miéng tac dong bang céach trc ché qua trinh sao chép HBV. Liéu phép
nay cin dugc thuc hién trong thoi gian dai, do d6 c6 thé xult hién sy khang thude.
Dudi dang li€u phap thay thé, IFN-a dugc pegyl héa (PEG-IFN-a) da duge st dung dé
didu tri cho mot sd bénh nhén bi nhiém HBV man tinh trong khoang thoi gian han ché.
Mic du, ¢ it nhét 12 mot ty 1€ phén trdm nho nhitng bénh nhan HBV d3 c6 su chuyén
héa huyét thanh trong HBeAg nhung céc tac dung phu lam cho né c6 kha ning dung
nhan kém. Dic biét 14, viéc chita bénh theo chitc ning dugc xdc dinh bing su chuyén
hoa huyét thanh HBsAg 1a rAt hiém déi v6i ca hai phuong phép didu tri hién c6. Do do,
cdn mot phuong phép didu tri thé hé méi dé didu tri cho nhitng bénh nhan mic HBV
d8 “chita bénh theo chirc ning”. Viéc didu tri bang chit chi van TLR7 ding qua
duong miéng 1a mot giai phap co trién vong dé thu dugc hiéu lyc 16n hon va kha ning
dung nhan t6t hon. IFN-a dugc pegyl hoéa (PEG-IFN-0) hién dang dugc st dung dé
diéu tri tinh trang bénh HBV man tinh va 1a phuong phap didu tri thay thé c6 kha ning

didu tri 1au dai st dung cic chét tuong tw nucleos(t)it khang virut. O nhém nhitng bénh
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nhan mic HBV man tinh, viéc tri liéu bing PEG-IFN-a c6 thé tao ra kha ning kiém
so4t mién dich kéo dai dbi v6i virut sau mot khoang thoi gian diéu tri nhit dinh. Tuy
nhién, ty 1& phin trim bénh nhan HBV ¢6 su chuyén héa huyét thanh khi diéu tri bang
interferon thip (dén 27% d6i v6i nhitng bénh nhin duong tinh véi HBeAg) va viée
diéu tri nhin chung duoc dung nap kém. Ngoai ra, viéc chita tri theo chirc ning (dugc
x4c dinh bang viéc bién mat va chuyén hoa huyét thanh HBsAg) cling khong 6n dinh
khi diéu tri bang PEG-IFN-o. va nucleos(t)it. Dya trén nhitng han ché néu trén, cén c6
nhiing phuong phap didu tri cai tién dé diéu tri va thuc hién dugc viéc chita tri theo
chirc ning dbi véi HBV man tinh. Viéc didu tri bang chat cht van TLR7 phan tir nho
dung qua duong miéng 1a mot phuong phap diéu tri c6 trién vong va c6 kha ning tao
ra hiéu luc cao hon va kha niang dung nap tot hon (T. Asselah et al, Clin Liver Dis

2007, 11, 839-849).

Trong thuc té, mot vai chat chi van TLR7 d3 x4c dinh dugc xem xét dung cho
muc dich didu tri bénh. Cho dén tan bay giv, Imiquimod (ALDARA™) 13 thuéc chira
chét chi van TLR7 dugc phé chun boi FDA Hoa Ky dé sir dung khu tra dé didu tri
nhitng ton thwong da do virut gdy u nhi & ngudi gdy ra. Chét chil van kép TLR7/8,
resiquimod (R-848) va chét chii vin TLR7, 852A 1an luot da dugc sir dung dé didu tri
ecpet sinh duc & nguodi va u héc séc t6 di cin kho chira bang hoa tri lidu. ANA773 1a
chét chi van TLR7 tién duoc chét ding qua dudng miéng, dugce phat trién dé didu tri
nhitng bénh nhén bi nhiém virut viém gan C man tinh (HCV) va nhiém viém gan B
man tinh. GS-9620 14 chét chii vin TLR7 dung qua duong miéng. Nghién ciu giai
doan Ib da ching to ré‘mg viée didu tri bang GS-9620 14 an toan, dugc dung nap tbt va
gay kich thich ISG15 mARN phu thudc lidu & nhitng bénh nhan bi viém gan B man
tinh (E. J. Gane et al, Annu Meet Am Assoc Study Liver Dis (November I-5,
Washington, D.C.) 2013, Abst 946). Do do, v& mit 14m sang vAn c6 nhu cdu cao
nhung chua dugc dap img vé viée phét trién cac chét chi van TLR7 c6 hiéu lyc va an
toan lam phuong phép didu tri HBV méi d& dem lai nhiéu giai phap diéu tri bénh hon
hoc thay thé cho phuong phap didu tri chi cho hiéu qua mot phan hién nay.

Ban chit k§ thuit ciia sing ché
Sang ché dé& xudt mot loat hop chét méi 6-amino-2-sulfonimidoyl-9-dugc thé-
7H-purin-8-on, ma c6 hoat tinh chi vén thyu thé giéng Toll va cac tién dugc chit cla

chiing. Sang ché con d& xuét hoat tinh sinh hoc cua cac hop chét nay dé 1am ting muc

-4-



29359

SEAP béng cach hoat hoa cac thu thé giéng Toll, nhu thu thé TLR7, su chuyén hoa
trao dbi chit cia céc tién dugc chét thanh cic hop chit gbe c6 mit cia cic 1€ bao gan
nguoi, va viéc st dung céc hop chét nay dé diéu tri hodc phong ngira bénh va dugc
phdm cua ching chia céc hop chit ndy va cdc tién dugc chét cia ching dé diéu tri
hoidc phong ngira bénh nhiém khuén nhu HBV hodc HCV. Sang ché con d& xuit hop
chét c6 hoat tinh t6t hon. Ngoai ra, cic hop chét c6 cong thic (I) vi/hoic (Ia) cling c6
dd hoa tan, do chon loc tdt so voi TLRS, do thanh thai in vitro va in vivo, Ames,
hERG, GSH, PK va profin an toan.
Séang ché & cap dén cac hop chét c6 cong thire (D),

NH,
N
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| ¥
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R ' @,
trong do:
R! 1a Ciealkyl, haloCrsalkyl, CsxycloalkylCralkyl, CisalkoxyCrealkyl hogc
pyrolidinylCi.salkyl;

R? 1a Cisalkyl, phenylCigalkyl, pyridinylCi.salkyl hodc pyrimidinylCi-salkyl,
phenylCi-salkyl néu trén, pyridinylCisalkyl va pyrimidinylCisalkyl khong dugc
thé hodc duoc thé bing mét, hai hoic ba phﬁn tir thé doc 1ap dugce chon tir
halogen, Ci.salkyl, Ci.salkoxy, xyano, carboxy, carbamoyl, haloCialkyl, Ci.
salkylsulfonyl, Ci-salkoxycarbonyl, Ci-salkoxyCi.salkylaminocarbonyl,
pyrolidinylcarbonyl va piperidinylcarbonyl;

R31a H;

hogc mubi dugc dung, chat ddng phan dbi anh hoic chit ddng phan khéng dbi quang

cua no.

Sang ché con dé cap dén céc tién dugc chét c6 cong thuc (la),

7
R
SNH g8
/
8 NZ N
X N
O:? N \ 5
4 R
R (Ta),



29359

trong do:

R* 1a Cisalkyl, haloCisalkyl, CssxycloalkylCiealkyl, Ci.salkoxyCi.calkyl hodc
pyrolidinylCi-salkyl;

R’ 1a Cisgalkyl, phenylCrsalkyl, pyridinylCi.salkyl hodc pyrimidinylCi.salkyl,
phenylCialkyl néu trén, pyridinylCi.salkyl va pyrimidinylCi.salkyl khong dugc
thé hodc dugc thé bing mét, hai hoic ba ph?ln tir thé doc 13p dugc chon tu
halogen, Ci.salkyl, Ci.salkoxy, xyano, carboxy, carbamoyl, haloCi.salkyl, Ci.
salkylsulfonyl, Ci-salkoxycarbonyl, Ci-salkoxyCi-galkylaminocarbonyl,
pyrolidinylcarbonyl va piperidinylcarbonyl;

R® 1a H hodc Ci.salkyl-C(O)O-Ci.salkyl-;

R’ 1a H, Ci-salkyl, Cs.7xycloalkyl hodc Ci.joalkylcarbonyl;

R® 1a H, Cisgalkylcarbonyl, carboxyCi.salkylcarbonyl, CisalkyoxycarbonylCi.
salkylcarbonyl hodc benzoyl,

hoiic mudi duge dung, chit ddng phan ddi anh hoic chit ddng phan khong dbi quang
cua no.

Sang ché con @& cép dén quy trinh bao ché, thubc dua trén hop chét theo séng

ché va quy trinh diéu ché chung ciing nhu viéc st dung cac hop chét c6 cong thic (I)

hoic cac tién duge chét cia chung, hop chit c6 cong thirc (Ia), cia né ding lam chét

cha van TLR7. Do vdy, cac hop chét c6 cong thirc (I) hodc cac tién dugc chit cta
chang, hop chit c6 cong thirc (Ia), hitu ich dé diéu tri hodc phong ngira nhiém HBV
va/hodc HCV bing co ché chu van thu thé gidng Toll.

MO ta chi tiét séng ché
Trix khi ¢6 quy dinh khac, tit ca cac thuat ngit khoa hoc va k¥ thuét dugc sit dung

& day c6 nghia giéng nhu dugc hiéu thong thudng boi ngudi cé trinh d6 trung binh

trong linh vuc sang nay. Ngoai ra, nhitng dinh nghia duéi diy dugc dua ra dé minh

hoa va xac dinh y nghia va pham vi clla céc thudt ngit khac nhau dugc sit dung dé mo
ta sang ché.

Dinh nghia
Thuét ngit “Ci-ealkyl” dung dé chi nhém alkyl mach thing hodc mach nhénh, no

chtra tir 1 dén 6, cu thé 1a tir 1 dén 4 nguyén tir cacbon, vi du cdc nhém metyl, etyl, n-

propyl, isopropyl, n-butyl, isobutyl, tert-butyl va cdc nhém tuong ty. Céc nhém “Ci.

salkyl” cu thé 12 metyl, etyl va n-propyl.
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Thuét ngft “Ci-10alkyl” ding d& chi nhém alkyl mach thing hodc mach nhanh, no
chtra tir 1 dén 10, cu thé 1a tir 1 dén 7 nguyén tir cacbon, Nhom “Ci-jealkyl” cu thé 1a

propylbutyl.

Thuét ngit “Cs.7xycloalkyl” dung @2 chi nhém cacbon no chira tir 3 d¢én 7 nguyén
tr cacbon, cu thé 1a tir 3 dén 6 nguyén tir cacbon, vi du, xyclopropyl, xyclobutyl,
xyclopentyl, xyclohexyl, xycloheptyl va cic nhém twong tw. Nhém “Cs.7xycloalkyl”
cu thé 13 xyclopropyl.

Thuat ngit “Ci.salkoxy” dung dé chi nhém cong thirc Cisalkyl-O-. Céc vi du vé
nhém Ciealkoxy bao gdbm, nhung khong giéi han &, metoxy, etoxXy, n-propoxy,
isopropoxy, n-butoxy, isobutoxy va tert-butoxy. Cac nhém “Ci.salkoxy” cu thé 1a

metoxy, etoxy va isopropoxy. Cac nhém Ci-alkoxy cu thé hon 12 etoxy.

Thuit ngit “halogen” va “halo” dugc st dung thay thé 13n nhau trong ban md ta

va dung d€ chi flo, clo, brom, hodc iot.

Thuét ngit “haloCi.salkyl” dung dé chi nhom alkyl, trong d6 it nhét mét trong cc
nguyén t hydro cua nhom alkyl da dugc thay thé bing cac nguyén ti halogen gidng
nhau hoic khéac nhau, cu thé 1a céc nguyén ti flo. Cac vi du vé haloCi.salkyl bao gém
monoflo-, diflo- hoic triflo-metyl, -etyl hodc -propyl, vi du 3,3,3-triflopropyl, 2-floetyl,
2,2 2-trifloetyl, flometyl, diflometyl, triflometyl va trifloetyl.

Thuét nglt “amino” dung dé chi nhém cdng thirc -NR’R”, trong d6 R’ va R” doc
1ap 1a hydro, Ciealkyl, Ciealkoxy, Cs.7xycloalkyl, heteroCs.7xycloalkyl, aryl hodc
heteroaryl. Theo cach khac, R’ va R”, ciing véi nguyén tir nito ma ching gén vio, ¢b
thé tao thanh heteroCs7xycloalkyl. Thuat ngit “amino bac mot” dung dé chi nhom
trong d6 cA R’ vaR” déu 12 hydro. Thuat ngit “amino bic hai” ding dé chi nhém trong
d6 R’ 14 hydro va R” khong phai 1 hydro. Thuat ngit “amino béc ba” dung dé chi
nhém trong d6 ca R* vaR” déu khong phai 1a hydro. C4c nhém amino bac hai va béc
ba cu thd 1a metylamino, etylamino, propylamino, isopropylamino, phenylamino,
benzylamino  dimetylamino, dietylamino, dipropylamino, diisopropylamino,
metoxyetylamino, — metyletylamino,  clobutylmetylamino, dibutylamino  va
metylbutylamino.

Thuét ngit “cacbonyl” mdt minh hoéc két hop véi nhém khac dé cap dén nhém -

C(0)-.
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Thu4t ngit “Ci.salkylcacbonyl” @& cép dén nhém Ciealkyl-C(O)-, trong d6 “Ci-
salkyl” 12 nhu dugc xé4c dinh & trén. Nhom “Ci.¢alkylcacbonyl” cu thé 13 axetyl.

Thuét ngit “chit ddng phan dbi anh” dung dé chi hai chit dbng phan 1ap thé cua
hop chit ma 14 cac hinh &nh gwong khong chdng 1én nhau.

Thuét ngit “chat ddng phan khong d6i quang” dung @8 chi chit ddng phén 1ap thé
¢6 hai hodic nhiéu tAm khong ddi xting va cac phén tir ciia n6 khong phai la cdc hinh
anh guong cua nhau. Cac chét ddng phan khong d6i quang c6 cac dic tinh 1y hoc khac

nhau, vi du diém néng chay, diém sdi, cac dgc tinh pho, va kha néng phan tmg.

Thuét ngft “cac mudi duge dung” ding dé chi cic muodi khong c6 hoat tinh sinh
hoc va hoat tinh mong muo6n khac. Cac mudi dugc dung bao gém ca céc muoi cOng

axit va bazo.

Thuat ngit “mubi céng axit dugc dung” dung dé chi cac mudi dugc dung duge
tao thanh véi céc axit vo co nhu axit clohydric, axit bromhydric, axit sulfuric, axit
nitric, axit cacbonic, axit phosphoric, va cac axit hitu co dugc chon tir cac 16p cua cac
axit hitu co béo, vong béo, thom, thom béo, di vong, axit carboxylic, va axit sulfonic
nhu axit formic, axit axetic, axit propionic, axit glycolic, axit gluconic, axit lactic, axit
pyruvic, axit oxalic, axit malic, axit maleic, axit maloneic, axit suxinic, axit fumaric,
axit tartric, axit xitric, axit aspartic, axit ascorbic, axit glutamic, axit anthranilic, axit
benzoic, axit xinnamic, axit mandelic, axit embonic, axit phenylaxetic, axit

metansulfonic, axit etansulfonic, axit p-toluensulfonic, va axit salixyclic.

Thuat ngir “mubi cong bazo dugc dung” ding dé chi cac mudi dugc dung duge
tao ra v&i bazo hitu co hodc vo co. Cac vi du vé cAc bazo hitu co ¢6 thé chip nhan
duogc bao gém cac mudi natri, kali, amoni, canxi, magie, sit, kém, déng, mangan, va
cac mudi nhdom. Cac mudi thu dugc tir cac bazo hitu co khong doc duoc dung bao gém
c4c mubi ciia cdc amin bac mdt, bac hai, va bic ba, cic amin dugc thé bao gém cac
amin dugc thé c6 trong tw nhién, cac amin vong va céc nhya trao d6i ion bazo, nhu céc
nhya isopropylamin, trimetylamin, dietylamin, trietylamin, tripropylamin, etanolamin,
2-dietylaminoetanol, trimetamin, dixyclohexylamin, lysin, arginin, histidin, cafein,
procain, hydrabamin, cholin, betain, etylendiamin, glucosamin, metylglucamin,

theobromin, purin, piperizin, piperidin, N-etylpiperidin, va polyamin.

Céc hop chit ¢6 cong thirc chung (I) va céc tién duogc chét ctia chiing chira mot
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hogc vai tdm khong ddi xtng hodc c6 thé c6 mit dudi dang cac raxemat, cac hdn hop
cic chit ddng phan khong dbi quang, hoiic céac chit dbng phan don 1€ 1 hop chét
quang hoat. Céc raxemat co thé duoc tach ra theo cac phuong phép da biét thanh céc
chit ddng phan dbi anh. Cu thé 13, cac mudi cta chit ddng phan khong déi quang c6
thé duoc tach ra bing cach két tinh dugc tao thanh tix hén hop raxemic bang phan Gng
v6i axit quang hoat nhu vi du D- hodc L-axit tartric, axit mandelic, axit malic, axit

lactic hodc axit camphorsulfonic.

Thut ngit “tién duoc chit” ding dé chi dang hodc dan xuét cta hop chét dugc
chuyén héa in vivo, vi du bang dich 16ng sinh hoc hodc cac enzym bdi d6i tugng sau
khi dung, thanh dang hoat tinh dwgc ly cua hgp chét dé tao ra tac dung dugc 1y mong
muén. Céc tién duge chit duge mo ta vi dy trong tai liéu: “The Organic Chemistry of
Drug Design and Drug Action”, béi Richard B. Silverman, Academic Press, San

Diego, 2004, Chapter 8 Prodrug and Drug Delivery Systems, céc trang 497-558.

“Chét chuyén héa c¢6 hoat tinh dugc ly” duge du dinh c6 nghia 12 san phém co
hoat tinh dugc ly duge tao ra thong qua sy trao ddi chét trong co thé ctia mot hop chét
cu thé hoic mubi ctia n6. Sau khi di vao co thé, hiu hét cac thubc 14 cac chét dung cho
cac phan g héa hoc ma co thé lam thay d6i cac dic tinh Iy hoc va céc tic dung sinh
hoc cua chung. Su chuyén héa trao dbi chét nay, thuong anh hudng dén tinh phén cuc
ctia cac hop chét theo sang ché, 1am bién dbi theo cach ma trong d6 cac thudc duoc
phan phéi vao va duge tiét ra tir co thé. Tuy nhién, trong mot sb truong hop, su chuyén

hoéa cia thudc 1a cAn thiét dé cho hidu qua diéu tri bénh.

Thuét hgfr “luong hitu hiéu co6 tic dung didu tri bénh” ding dé chi lugng hop
chét hodc phan tir cla sing ché ma, khi dugc ap dung cho ddi tuong, (i) diéu tri hosic
phong ngira bénh, tinh trang bénh hodc 161 loan cu thé, (ii) 1am suy giam, thuyén giam
hoidc gidm mot hodc nhiéu triéu chirg ctia bénh, tinh trang bénh, hodc r6i loan cu thé,
hoic (iii) ngan nglra hodc tri hodn sy bit du ctia mdt hoiic nhiéu triéu chimg cua bénh,
tinh trang bénh hodc rdi loan cy thé duge mo ta trong ban md ta. Luong hitu hiéu co
tac dung diéu tri bénh s& thay dbi phu thudc vao hop chét, tinh trang bénh dugc didu tri,
mttc 86 nghiém trong cia bénh dugc didu tri, d0 tudi va stc khoe tuong dbi cua ddi

twong, dudng va dang ding, danh gia clia bac si hodc bac st tha y, va cac yéu to khac.
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Thuét ngit “dwoc phdm” ding dé chi hdn hop hoic dung dich chia lugng hitu
hiéu c6 tic dung diéu tri bénh cua thanh ph?m duoc tinh cung véi céc ta duge dugc

dung duoc st dung cho dong vét c6 vi, vi du ngudi can ching.

Chit chi vAn TLR7 va tién dwoc chit
Séang ché d& cap dén hop chat c6 cong thic (1),

NH,
N
3 ~
R, N
N —O0
\ A l >4
0=S N N
| R?
1 R
R @,
trong do:
R! 1a Ciealkyl, haloCiealkyl, Cs.7xycloalkylCisalkyl, Ci-salkoxyCi.calkyl hodc
pyrolidinylCi.¢alkyl;

R? 13 Cisalkyl, phenylCiealkyl, pyridinylCialkyl hodc pyrimidinylCi-salkyl,
phenylCi.salkyl néu trén, pyridinylCisalkyl va pyrimidinylCi.salkyl khong dugc
thé hoic duoc thé bing mot, hai hodc ba ph?m tr thé doc 14p dwogc chon tir
halogen, Cisalkyl, Cisalkoxy, Xyano, carboxy, carbamoyl, haloCi.salkyl, Ci.
salkylsulfonyl, Ci-6alkoxycarbonyl, Ci-salkoxyCi-galkylaminocarbonyl,
pyrolidinylcarbonyl va piperidinylcarbonyl;

R31a H;

hodc mudi duoc dung, chét ddng phan ddi anh hogc chét déng phan khong d6i quang

cua no.

Mot phuong an khéc cua sang ché 12 (ii) hop chét c6 cong thic (I), trong do:

R! 1a metyl, etyl, propyl, butyl, clopropyl, xyclohexylmetyl, metoxyetyl, metoxypropyl,
pyrolidinylpropyl hodc trifloetyl;

R? 1a isobutyl, benzyl, clobenzyl, flobenzyl, bromobenzyl, cloflobenzyl,
clometylbenzyl, diclobenzyl, diflobenzyl, metylbenzyl, metoxybenzyl,
xyanobenzyl, carbamoylbenzyl,  triflometylbenzyl, metylsulfonylbenzyl,
metoxycarbonylbenzyl, carboxybenzyl, metoxyetylaminocarbonylbenzyl,
piperidinylcarbonylbenzyl, pyrolidinylcarbonylbenzyl, pyridinylmetyl,
clopyridinylmetyl, metylpyridinylmetyl, pyrimidinylmetyl hodc
metylpyrimidinylmetyl;
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R31a H;
hoic mudi dugc dung, chit ddng phan ddi anh hoic chét ddng phén khong dbi quang
cua no.
Mot phuong 4n khéc cia sang ché 12 (iii) hop chét c6 cong thirc (I), trong d6 R!
14 Cisalkyl, haloCi.salkyl hodc Ci-salkoxyCi-salkyl; hodc mubi dugc dung, chét déng

phan d6i 4nh hoic chit dbng phan khong dbi quang ciia no.

Mot phuong an khac cua séng ché 13 hop chét c6 cong thirc (I), trong d6 R! 1a
metyl, propyl, clopropyl, metoxyetyl hodc trifloetyl; hodc mubdi duoc dung, chit déng

phan ddi anh hoic chét dbng phan khong dbi quang ctia nd.

Mot phuong 4n khéc cia sang ché 13 (iv) hop chét c6 cong thire (I), trong d6 R!
12 metyl, etyl, propyl, butyl, clopropyl, trifloetyl, metoxyetyl hodc metoxypropyl; hodc

mudi duoc dung, chit ddng phan dbi anh hoic chit ddng phan khong dbi quang ctia né.

Mot phuong an khéc cua sang ché 13 (v) hop chét c6 cong thie (I), trong d6 R! 1a
Crsalkyl; hodc mudi duge dung, chat ddng phén d6i anh hoic chit ddng phan khong
d6i quang ctia no.

Mot phuong 4n khac cua sing ché 13 (vi) hop chit c6 cong thirc (I), trong d6 R!
la metyl, etyl hodc propyl; hodc mudi dugc dung, chét déng phéan dbi 4nh hodc chét

ddng phan khong dbi quang ctia né.

Mot phuong 4n khéc cia sing ché 1a (vii) hop chit c6 cong thirc (I), trong d6 R!
1 etyl; hodc mubi dugc dung, chat dbng phan ddi 4nh hoic chit ddng phan khong dbi

quang cua no.

Mot phuong an khic cua sang ché 13 hop chét c6 cong thirc (I), trong d6 R? 1a
phenylCi.salkyl, phenylCi.alkyl néu trén khong dugc thé hodc dugc thé bing mot dén
ba phén ttr thé doc lap dugc chon tir halogen, Ci-salkyl, carboxy va Ci-salkoxycarbonyl;
hoic mubi dugc dung, chit ddng phan d6i anh hodc chit dong phan khéng dbi quang
cua no.

Mot phuong an khéc cua sang ché 1a (viii) hop chat cé cong thirc (I), trong d6 R?
12 phenylCi.salkyl, phenylCisalkyl néu trén khong dugc thé hodc duoc thé bing
halogen, carbamoyl, Cisalkyl, carboxy, xyano, Cisalkoxy, Ci-calkylsulfonyl va Ci.
salkoxyCi.salkylaminocarbonyl; pyridinylCi-salkyl, pyridinylCi-salkyl néu trén khong
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duwoc thé hodc dugc thé bing Cialkyl; hodc pyrimidinylCiealkyl, pyrimidinylCi.
salkyl néu trén khong duoc thé hodc dugc thé béng Ci-salkyl; hodc mudi duogc dung,

chét ddng phan dbi anh hoic chit ddng phan khong dbi quang ciia no.

Mot phuong an khic cua sang ché 13 (ix) hop chét c6 cong thirc (I), trong d6 R?
1a benzyl, metylbenzyl, clobenzyl, flobenzyl, diflobenzyl, xyanobenzyl, carboxybenzyl,
metoxybenzyl, metylsulfonylbenzyl, metoxyetylaminocarbonylbenzyl, pyridinylmetyl,
metylpyridinylmetyl, pyrimidinylmetyl hodc metylpyrimidinylmetyl; hodc mudi dugc
dung, cht déng phan d6i anh hoiic chit ddng phan khong dbi quang clia né.

Mot phuong an khic cua sang ché 12 hop chét c6 cong thic (I), trong d6 R? 1a
benzyl, metylbenzyl, clobenzyl, flobenzyl, bromobenzyl, cloflobenzyl, clometylbenzyl,
diclobenzyl, diflobenzyl, carboxybenzyl hodc metoxycarbonylbenzyl; hoéc mubi duge

dung, chit ddng phan dbi anh ho#ic chit ddng phan khéng dbi quang clia né.

Mot phuong an khic cua sang ché 12 (x) hop chit c6 cong thire (I), trong d6 R* 1a
benzyl, metylbenzyl, clobenzyl, flobenzyl, diflobenzyl, carboxybenzyl hodc
metylpyridinylmetyl; hodc mubi duge dung, chit ddng phan ddi anh hoic chét ddng

phén khong dbi quang ctia no.

Mot phuong an khéc cua sang ché 13 (xi) hop chét c6 cong thirc (I), trong d6 R?
1a metylbenzyl hodc clobenzyl; hodc mudi dugc dung, chit déng phan dbi anh hoic

chit ddng phan khong d6i quang ctia no.

Mot phuong an khéc cia sang ché 1a (xii) hop chét c6 cong thirc (1), trong d6

R! 13 C1.salkyl hodc Ci-salkoxyCi-salkyl;

R? 1a phenylCisalkyl, phenylCi.¢alkyl néu trén khong dugc thé hodc dugc thé bing
halogen, carbamoyl, Ciealkyl, carboxy, xyano va Ci-salkoxyCi.-
salkylaminocarbonyl; hodc
pyrimidinylCr.salkyl, pyrimidinylCialkyl néu trén khong dugc thé hodc dugc
thé bang Ci-alkyl;

R? 1a H;

hodc mudi duoc dung, chit ddng phéan ddi anh hoic chit ddng phan khéng ddi quang

cua no.

Mot phuong 4n khac ctia sang ché 14 (xiii) hop chat c6 cong thirc (D), trong d6

R! 13 metyl, etyl, propyl, butyl hodc metoxyetyl;
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R? 13 benzyl, metylbenzyl, clobenzyl, flobenzyl, xyanobenzyl, carboxybenzyl,
metoxyetylaminocarbonylbenzyl, pyrimidinylmetyl hodc metylpyrimidinylmetyl;
R31a H;
hoic mudi duge dung, chit déng phan dbi anh hodc chit ddng phan khong dbi quang
cua no.
Mot phuong an khic cua sang ché 13 (xiv) hop chét c6 cong thirc (I), trong d6
R!1a Cr.ealkyl;
R? 13 phenylCi.salkyl, phenylCisalkyl néu trén khéng dugc thé hodc dugc thé bing
halogen hodc Ci.salkyl;
R31a H;
hoic mudi dugc dung, chit ddng phan dbi 4nh hodc chit ddng phan khong d6i quang
cta no.
Mot phuong 4n khic cua sang ché 12 (xv) hop chit c6 cong thirc (1), trong d6
R! 13 etyl hodc propyl;
R? 1a benzyl, clobenzyl hodc metylbenzyl;
R31a H;
hodic mudi duoc dung, chét ddng phan ddi anh hotic chit ddng phan khong d6i quang
cua no.
Mot phuong an khic cia sang ché 1a (xvi) cac hop chét cu thé c6 cong thire (I) 1a
céc hop chét sau:

6-amino-9-benzyl-2-(metylsulfonimidoyl)-7H-purin-8-on;
6-arnino-9-benzy‘1-2-(etylsulfonimidoyl)-7H-purin-8-on;
6-amino-9-benzyl-2-(2-metoxyetylsulfonimidoyl)-7H-purin-8-on;
6-amino-9-benzyl-2-(propylsulfonimidoyl)-7H-purin-8-on;
6-amino-9-benzyl-2-(butylsulfonimidoyl)-7H-purin-8-on;
6-amino-9-benzyl-2-(3-metoxypropylsulfonimidoyl)-7H-purin-8-on;
6-amino-9-benzyl-2-(2,2,2-trifloetylsulfonimidoyl)-7H-purin-8-on;
6-amino-9-benzyl-2-(xyclohexylmetylsulfonimidoyl)-7H-purin-8-on;

6-amino-9-[(4-clophenyl)metyl]-2-(propylsulfonimidoyl)-7H-purin-8-on;
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6-amino-9-[(4-metoxyphenyl)metyl]-2-(metylsulfonimidoyl)-7H-purin-8-on;
6-amino-2-(3-clopropylsulfonimidoyl)-9-[(4-metoxyphenyl)metyl]-7H-purin-8-on;

6-amino-9-[(4-metoxyphenyl)metyl]-2-(3-pyrolidin-1-ylpropylsulfonimidoyl)-7H-

purin-8-on;
6-amino-9-[(4-clophenyl)metyl]-2-(metylsulfonimidoyl)-7H-purin-8-on;
6-amino-9-[(6-clo-3-pyridyl)metyl]-2-(propylsulfonimidoyl)-7H-purin-8-on;
6-amino-9-[(2-clophenyl)metyl]-2-(propylsulfonimidoyl)-7H-purin-8-on;
6-amino-2-(metylsulfonimidoyl)-9-(3-pyridylmetyl)-7H-purin-8-on;
3-[[6-amino-8-oxo-2-(propylsulfonimidoyl)-7H-purin-9-yl[metyl]benzonitril;
3-[[6-amino-8-ox0-2-(propylsulfonimidoyl)-7H-purin-9-ylJmetyl]benzamit;
6-amino-2-(rnetylsulfonimidoyl)-9-(2-pyridylmetyl)—7H-purin-8-(5n;
6-amino-2-(metylsulf()nimidoyl)-9-(4-pyridylmétyl)-7H-purin—8-on;
6-amino-9-isobutyl-2-(propylsulfonimidoyl)-7H-purin-8-on;
6-amino-9-[(3-clophenyl)metyl]-2-(propylsulfonimidoyl)-7H-purin-8-on;
6-amino-2-(propylsulfonimidoyl)-9-[[4-(triflometyl)phenyl[metyl]-7H-purin-8-on;
6-amino-9-[(4-flophenyl)metyl]-2-(propylsulfonimidoyl)-7H-purin-8-on;
6-amino-9-[(4-bromophenyl)metyl]-2-(propylsulfonimidoyl)-7H-purin-8-on;
6-amino-9-[(3,4-diclophenyl)metyl]-2-(propylsulfonimidoyl)-7H-purin-8-on;
6-amino-9-(3,4-diflophenylmetyl)-2-(propylsulfonimidoyl)-7H-purin-8-on;
6-amino-9-[(4-clo-3-metyl-phenyl)metyl]-2-(propylsulfonimidoyl)-7H-purin-8-on;
6-amino-2-(propylsulfonimidoyl)-9-(p-tolylmetyl)-7H-purin-8-on;
6-amino-9-[(4-clo-3-flophenyl)metyl]-2-(propylsulfonimidoyl)-7H-purin-8-on;
6-amino-9-[(2,4-diflophenyl)metyl]-2-(propylsulfonimidoyl)-7H-purin-8-on;
4-[[6-arnino-8-oxb-2-(propylsulfonimidoyl)-7H-purin-9-yl]metyl]benzonitril;
4-[[6-amino-8-oxo-2—(propylsulfonimidoyl)-7H-purin-9-yl]metyl]benzamit;

6-amino-9-[(6-metyl-3-pyridyl)metyl]-2-(propylsulfonimidoyl)-7H-purin-8-on;
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6-amino-9-[(2-metyl-4-pyridyl)metyl]-2-(propylsulfonimidoyl)-7H-purin-8-on;
6-amino-9-[(3-clo-4-metyl-phenyl)metyl]-2-(propylsulfonimidoyl)-7H-purin-8-on;
6-amino-9-[(4-metylsulfonylphenyl)metyl]-2-(propylsulfonimidoyl)-7H-purin-8-on;
Metyl 4-[[6-amino-8-0xo0-2-(propylsulfonimidoyl)-7H-purin-9-ylJmetyl]benzoat;
axit 4-[[6-amino-8-oxo-2-(propylsulfonimidoyl)-7H-purin-9-yl]metyl]benzoic;

4-[[6-amino-8-ox0-2-(propylsulfonimidoyl)-7H-purin-9-ylmetyl]-N-(2-

metoxyetyl)benzamit;

6-amino-9-[[4-(piperidin-1-carbonyl)phenyl]metyl]-2-(propylsulfonimidoyl)-7H-

purin-8-on;

6-amino-2-(S-propylsulfonimidoyl)-9-[[4-(pyrolidin-1-carbonyl)phenyl]metyl]-7H-

purin-8-on;
6-metyl-2-(propylsulfonimidoyl)-9-(pyrimidin-5-ylmetyl)-7H-purin-8-on;
6-metyl-9-[(2-metylpyrimidin-5-yl)metyl]-2-(propylsulfonimidoyl)-7H-purin-8-on;
6-amino-9-[(4-clophenyl)metyl]-2-(etylsulfonimidoyl)-7H-purin-8-on;
6-amino-2-(etylsulfonimidoyl)-9-(p-tolylmetyl)-7H-purin-8-on; va
6-amino-2-(etylsulfonimidoyl)-9-[(4-flophenyl)metyl]-7H-purin-8-on;
hoic mudi dugc dung, chit ddng phan d6i anh hodic chit ddng phan khong dbi quang
cta no.

Mot phuong an khac cua sang ché 1 (xvii) cac hop chéit cu thé hon ¢6 cong thiic

(I) 1a cac hgp chét sau:

6-amino-9-benzyl-2-(propylsulfonimidoyl)-7H-purin-8-on;
6-amino-9-[(4-clophenyl)metyl]-2-(propylsulfonimidoyl)-7H-purin-8-on;
6-amino-9-[(6-clo-3-pyridyl)metyl]-2-(propylsulfonimidoyl)-7H-purin-8-on;
6-amino-9-[(4-flophenyl)metyl]-2-(propylsulfonimidoyl)-7H-purin-8-on;
6-amino-9-[(4-bromophenyl)metyl]-2-(propylsulfonimidoyl)-7H-purin-8-on;
6-amino-2-(propylsulfonimidoyl)-9-(p-tolylmetyl)-7H-purin-8-on;

6-amino-9-[(6-metyl-3-pyridyl)metyl]-2-(propylsulfonimidoyl)-7H-purin-8-on;
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Metyl 4-[[6-amino-8-ox0-2-(propylsulfonimidoyl)-7H-purin-9-yljmetyl]benzoat;
axit 4-[[6-amino-8-ox0-2-(propylsulfonimidoyl)-7H-purin-9-ylJmetyl]benzoic;
6-metyl-9-[(2-metylpyrimidin-5-yl)metyl]-2-(propylsulfonimidoyl)-7H-purin-8-on;
6-amino-9-[(4-clophenyl)metyl]-2-(etylsulfonimidoyl)-7H-purin-8-on; va
6-amino-2-(etylsulfonimidoyl)-9-(p-tolylmetyl)-7H-purin-8-on;

hodc mubi dugce dung, chit ddng phan dbi anh hoic chit ddng phan khéng ddi quang
cua no.

Mot phuong an khac cia séng ché 13 (xviii) cac hop chit cu thé nhét ¢6 cong
thire (1) 14 cac hop chét sau:
6-amino-9-[(4-clophenyl)metyl]-2-(etylsulfonimidoyl)-7H-purin-8-on; va
6-amino-2-(etylsulfonimidoyl)-9-(p-tolylmetyl)-7H-purin-8-on;
hodc mudi duge dung, chit ddng phan dbi anh hoic chit ddng phén khong dbi quang
cua no.

Mot phuong an khic cua sang ché 12 (xix) hop chét c6 cong thirc (Ta),

7
R
SNH RS
/
8 72 N
R... N
N —O0
\ S l N
O:? N \ 5
4 R
R (Ia),

trong do

R* 13 Crealkyl, haloCisalkyl, Cs.7xycloalkylCisalkyl, Ci.salkoxyCisalkyl hodc
pyrolidinylCi.-salkyl;

R’ 1a Crealkyl, phenylCrealkyl, pyridinylCisalkyl hodc pyrimidinylCi.calkyl,
phenylCi.alkyl néu trén, pyridinylCi.salkyl va pyrimidinylCi.calkyl khong dugc
thé hoic dugc thé b%lng mot, hai hoac ba ph?ln tir thé doc 1ap dugce chon tur
halogen, Cisalkyl, Ci.salkoxy, xyano, carboxy, carbamoyl, haloCi.salkyl, Ci-
salkylsulfonyl, Ci-salkoxycarbonyl, Ci-¢alkoxyCi.salkylaminocarbonyl,
pyrolidinylcarbonyl va piperidinylcarbonyl;

R® 13 H hoic Ci-salkyl-C(O)O-Ci-¢alkyl-;

R7 13 H, Ci-salkyl, Cs.7xycloalkyl hogc Ci-0alkylcarbonyl;
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R® 14 H, Cisalkylcarbonyl, carboxyCi-salkylcarbonyl, Ci.calkyoxycarbonylCi.
¢alkylcarbonyl hodc benzoyl;

v6i didu kién 1a RS, R7 va R® khéng dong thoi 14 H;

hoic muéi duge dung, chit ddng phan ddi anh hogc chit ddng phan khong dbi quang
cta no.

Mot phuong &n khac cia sang ché 12 (xx) hop chét c6 cong thirc (Ia), trong d6

R* 13 metyl, etyl, propyl, butyl, clopropyl, xyclohexylmetyl, metoxyetyl, metoxypropyl,
pyrolidinylpropyl hodc trifloetyl;

R5 1a isobutyl, benzyl, clobenzyl, flobenzyl, bromobenzyl, cloflobenzyl,
clometylbenzyl, diclobenzyl, diflobenzyl, metylbenzyl, —metoxybenzyl,
xyanobenzyl, carbamoylbenzyl, triflometylbenzyl,  metylsulfonylbenzyl,
metoxycarbonylbenzyl, carboxybenzyl, metoxyetylaminocarbonylbenzyl,
piperidinylcarbonylbenzyl, pyrolidinylcarbonylbenzyl, pyridinylmetyl,
clopyridinylmetyl, metylpyridinylmetyl, pyrimidinylmetyl hodc
metylpyrimidinylme‘tyl;

R® 12 H, axetoxymetyl, axetoxyetyl hodc dimetylpropanoyloxymetyl;

R’ 1a H, etyl, propyl, isopropyl, xyclopropyl, axetyl, pentanoyl, metylpentanoyl,
propylpentanoyl, etylbutanoyl, metylbutanoyl hodc dimetylpropanoyl;

R8 12 H, axetyl, pentanoyl, carboxypropanoyl, etoxycarbonylpropanoyl hodc benzoyl;

v6i diéu kién 1a RS, R7 va R® khong dong thoi 1a H;

hoic mudi dugc dung, chit dbng phan d6i anh hodc chit ddng phan khong d6i quang
cua no.

Mot phuong 4n khic cia sang ché 13 (xxi) hop chit c6 cong thirc (Ia), trong d6

R* 13 Crsalkyl; hodc mudi duoc dung, chit ddng phan ddi anh hozic chit ddng phan

khong ddi quang ciia no.

Mot phuong &n khac cua sang ché 1a (xxii) hop chit c6 cong thirc (Ia), trong d6

R* 12 metyl hodc propyl; hodc mudi dugc dung, chit ddng phan dbi anh hodc chét dong

phéan khong d6i quang ctia né.

Mot phuong an khéc cia sang ché 13 (xxiii) hop chét c6 cong thic (Ia), trong d6

RS 12 phenylCi.salkyl hodc pyridinylCi-salkyl, phenylCisalkyl néu trén va pyridinylCi.

¢alkyl khong dugc thé hoic duogc thé b%mg mat dén ba phﬁ?ln tir thé doc 1ap dugce chon
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tir halogen hodc Cialkyl; hodc mubi duge dung, chét d@)ng phén dbi anh hoic chét

ddng phan khéng d6i quang cua né.

Mot phuong an khéac cia sang ché 13 hop chét c6 cong thirc (Ta), trong d6 R® 1a
benzyl, metylbenzyl, clobenzyl hodc metylpyridinylmetyl; hodc mubi duoc dung, chét

dbng phan dbi anh hosc chét ddng phan khong ddi quang ctia né.

Mot phuong &n khéc cia sang ché 13 (xxiv) hop chit cé cong thic (Ia), trong d6
R’ 13 benzyl, clobenzyl hodc metylpyridinylmetyl; hodc mubi duge dung, chit dong

phéan d6i anh hodc chit ddng phan khong d6i quang ctia noé.

Mot phuong an khac cla sédng ché 13 (xxv) hop chit c6 cong thic (Ta), trong d6
R 1a H, Ci.salkyl hodc Ci-iealkylcarbonyl; hodc mudi duge dung, chit ddng phan dbi

&nh hodc chit ddng phan khong db6i quang ctia no.

Mot phuong én khéc cua sang ché 1a (xxvi) hop chét c6 cong thiic (Ia), trong d6
R’ 1a H, etyl, propyl, metylpentanoyl hodc propylpentanoyl; hodc mudi duoc dung,

chét ddng phan ddi anh hodc chét ddng phan khong dbi quang ctia né.

Mot phuong an khac cua sang ché 1a (xxvii) hop chat c6 cong thic (Ia), trong d6
R® 1a H, Cisalkylcarbonyl hodc carboxyCi-salkylcarbonyl; hodc mudi dugc dung, chét

ddng phan db6i anh hodc chét ddng phan khéng dbi quang cta no.

Mot phuong 4n khic cua sang ché 1a (xxviii) hop chit c6 cong thie (la), trong
d6 R® 1a H, pentanoyl hodc carboxypropanoyl; hodc mudi duge dung, chit déng phan

d6i anh hodc chit déng phan khong d6i quang ctia no.

Mot phuong 4n khéc cia sang ché 13 (xix) céc hop chét cu thé c6 cbng thic (Ia)
12 cac hop chét sau:
N—[(6-amino-9-benzy1—8-oxo-7H-purin—2-y1)-oxo-propyl-l“-sulfanyliden]pentanamit;
N-[[6-amino—9-[(4-clophenyl)metyl]-8-oxo-7H-purin-2-y1]-oxo-propyl—?»“-
sulfanyliden]axetamit;
N-[(6-amino-9-benzy1—8-oxo-7H-purin-2-y1)-metyl-oxo-k4-sulfanyliden]axetamit;
Axit 4-[[(6-amino-9-benzy1—8-oxo-7H-purin—2-y1)-oxo-propyl-k4-_sulfanyliden]amino]-
4-oxo0-butanoic;
Axit 4-[[(6-amino-9-benzy1—8-oxo-7H-purin—2-yl)-oxo-propyl-k“-sulfanyliden]amino]-

4-oxo0-butanoic;
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Axit 4-[[(6-amino-9-benzyl-8-oxo-7H-purin-2-y1)-oxo-propy1-k4-sulfanyliden]amino]-
4-oxo-butanoic;

Etyl 4-[[(6-amino-9-bcnzy1—8-oxo-7H-purin-2-y1)-oxo-propyl-k“-sulfanyliden]amino]-
3-oxo0-butanoat;

Etyl 4-[[(6-amino-9-benzyl-8-oxo-7H-purin-2-y1)-oxo-propyl-k“-sulfanyliden]amino]-
4-oxo-butanoat;

Etyl 4-[[(6-amino-9-benzyl-8-oxo-7H-purin—2-yl)-oxo-propyl-?ﬁsulfanyliden]amino]-
4-oxo-butanoat;
N—[(6-amino-9-benzyl-8-oxo-7H-purin-2-y1)-oxo-propyl-?f—sulfanyliden]benzamit;
N-[(6-amino-9-benzy1—8-oxo-7H-purin—2-yl)—oxo-propyl-7»4-sulfanyliden]benzamit;
N-[(6-amino-9-benzyl-8-oxo-7H-purin-2-yl)-oxo-propyl-7»4-sulfanyliden]benzamit;
9-benzyl-6-(etylamino)-2-(propylsulfonimidoyl)-7H-purin-8-on;
6-(etylamino)-9-[(6-metyl-3-pyridyl)metyl]-2-(S-propylsulfonimidoyl)-7H-purin-8-on;
9-[(4-clophenyl)metyl]-6-(etylamino)-2-(propylsulfonimidoyl)-7H-purin-8-on;
9-benzyl-6-(propylamino)-2-(propylsulfonimidoyl)-7H-purin-8-on;
9-benzyl-6-(isopropylamino)-2-(propylsulfonimidoyl)-7H-purin-8-on;
9-benzyl-6-(xyclopropylamino)-2-(propylsulfonimidoyl)-7H-purin-8-on;
N-[9-[(4-clophenyl)metyl]-8-oxo-2-(propylsulfonimidoyl)-7H-purin-6-y1]-2-propyl-
pentanamit;
N-[9-[(4-clophenyl)metyl]-8-ox0-2-(propylsulfonimidoyl)-7H-purin-6-yl Jaxetamit;
N-[9-benzyl-8-oxo0-2-(propylsulfonimidoyl)-7H-purin-6-yl]pentanamit;
N—[9-[(4-clophenyl)metyl]-8-oxo-2-(pr0py1sulfonimidoyl)-7H-purin-6-yl]-2-ety1-
butanamit;
N-[9-[(4-clophenyl)metyl]-8-oxo-2—(propylsulfonimidoyl)-7H-purin-6-y1]-3-metyl-
butanamit;
N—[9-[(4-clophenyl)mety1]-8-oxo-2-(propylsulfonimidoyl)-7H-purin—6-y1]-2—mety1-
pentanamit;
N-[9-[(4-clophenyl)mety1]-8-oxo-2-(propylsulfonimidoyl)-7H—purin—6-y1]-2,2-
dimetyl-propanamit;
N-[9-benzy1-8-oxo-2-(propylsulfonimidoyl)-7H-purin—6-yl]-2-propy1-pentanamit;
[6-amino-9-benzy1-2-(metylsulfonimidoyl)-8-oxo-purin-7-y1]metyl axetat;
[6-amino-9-benzyl-8-0xo-2-(propylsulfonimidoyl)purin-7-y1]mety1 axetat;
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[6-amino-9-benzyl-8-oxo0-2-(propylsulfonimidoyl)purin-7-yl]metyl 2,2-
dimetylpropanoat; va
1-[6-amino-9-benzyl-8-oxo0-2-(propylsulfonimidoyl)purin-7-yl]etyl axetat;
hodc mudi dugc dung, chit ddng phan ddi anh hoic chét ddng phan khong ddi quang
cua no.

Theo mét s6 phuong 4n, cac hop chét theo sang ché dugc thir nghiém va dugc so

sanh véi cac hop chat doi ching sau:

JI>.:o N/NHZH )
Vo

HN\
(P-Z), (P'5)>
NH,
N
NH, N7
H
0]
Nl LN O\\S/k\N| N>=
/\/\O)\N/ N / \\()
Qe
(GS-9620), (S-1).

Hop chét P-2 va P-5 dugc boc 16 trong WO02006117670 1an luot 1a vi du 2 va 5, hop
chét GS-9620 dugc boc 16 trong US20100143301 13 vi du 49, hop chit S-1 dugc boc
10 trong JP1999193282.
Quy trinh tong hop

Céc hop chét theo séng ché ¢6 thé dugc diéu ché bang cach thong thudng bét ky.
Céac quy trinh thich hop dé téng hop cac hop chét nay ciing nhu cac nguyén liéu bt
dau ctia chung dugc dua ra trong céc so dd dudi day va trong cac vi du thyc hién. Tht
ca cac phan tir thé, cu thé, R! ¢én R!! 1a nhu dwgc md ta & trén trir khi c6 quy dinh
khac. Ngoai ra, va trir khi ¢6 quy dinh trai ngugc hén, tit ca cic phan tng, cic diéu
kién phan tng, céc chit viét tit va cac ky hiéu c6 céc nghia dd dugc ngudi c6 trinh do

trung binh trong linh virc héa hoc hitu co biét r5.
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R
Vi Vi
R—X
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NH, NH, NH,
H N N
N N7 NZ
Z -—
ND\ | >=O - O\ - | >=O )\\ I >=O
e \? NN SN N
2 2
| R?- 1 R 1 R
R’ R R
le lla Ma

Hop chét c6 cong thirc VI duge diéu ché bing phan Gmg déng vong isoxyanat
VII biang aminomalononitril p-toluensulfonat. Sau d6, hop chét hai vong c6 cdng thirc
IV duoc tdng hop biang cach cho hop chét c6 cong thirc VI phén ung véi benzoyl
isothioxyanat v6i bazo vo co, nhu natri hydroxit hodc kali hydroxit. Alkyl héa hop
chét hai vong c6 cong thirc IV bang alkylhalogenua c6 cong thirc V khi ¢6 mit bazo
nhu K>CO3, NaH hodc Cs2COs,tao ra hop chét c6 cong thirc Ila. Sau do, hop chét c6
céng thue Ila dugce didu ché bang cach oxy héa hop chit c6 cong thirc ITla bing chét
oxy héa, nhu axit meta-cloperoxybenzoic, san phim cong ure-hydro peroxit hodc HIOx.
Hop chit c6 cong thic e thu duge bing cach imin héa hop chét ¢6 cong thirc Ila bang
chét phan tng imin hoa, nhu natri azit trong axit, axit néu trén vi du 1a chét phan ting

Eaton hodc PPA.
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So dd 2

Cl

o
(o]
I
N
=z
\

L

+ N
W2 o Xil NZ o
R /|\\ | Ra\ )\\ I /Rb
S SN a ST NT N
X

Xi

cl
N
N&
Ra - | >=O
SsTONT TN
vill R°
, RNH,
R NH R
H NNH R’ 1a Cisalkyl _R
5 HN
NP N 5 y lr:ll hoZc Cs.7xycloalkyl H
R\ *\ l : N | >=O N7
S5 SN PN . [ >=o
HNZ] G s N7 TN RN SN
Ic 8 R R
fib b R
R7 1a PMB
CF,COOH
0 o)
R12/U\NH R12/U\NH
NZ H H e H
N7
" o »=0 . [ =0 NN
XV NS e L =0
~N
HN/ \O Rb \Rb S N\ .
id llic lla R
NH,
N
N7
1 | >=0
R\ X N
/S\ N \
\
HN o 2

le

R?1a R! hoic R*, R® 1a R? hodc R5, R7 1a Ci.salkyl, Csxycloalkyl hodc PMB, R™

la Ci-10alkyl.

Hop chét c6 cong thic X dugc didu ché bang phan Gng cta hop chét c6 cong

thirc XTI véi RPNH,. Khir hop chét X tao ra hop chét c6 cong thirc IX. Dong vong hop

chit c¢6 cong thic IX bing chat phan Ung dong vong, nhu phosgen, carbonyl

diimidazol, dietyl carbonat hodc triphosgen tao ra hop chit c6 cong thirc VIIL Hop

chit c6 cong thirc IIb dugc didu ché bang cach xt Iy hop chét c6 cong thirc VIII
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bang R’NH, khi gia nhiét. Hop chit c¢6 cong thirc Ie duoc diéu ché bang cach khir bao
vé cua hop chit c6 cong thirc IIIb trong khi R” 1a PMB vé6i axit, nhu CF3COOH, tiép
theo 14 oxy hoa bing chét oxy héa, nhu axit meta-cloperoxybenzoic, san phim cong
ure-hydro peroxit hodc HIO4, va imin hoa bing chét phan tmg imin héa, nhu natri azit
trong axit, axit néu trén vi du 13 chit phan ting Eaton hodc PPA. Hop chét c6 cong thic
Ic thu dugc bang cach oxy héa truc tiép hop chét c6 cong thirc IIb d8 tao ra hop chit
IIb trong khi R 14 alkyl hodc xycloalkyl, tiép theo 13 imin héa bang chét phan (g
imin hoa, nhu natri azit trong axit, axit néu trén vi du la chét phan ung Eaton hodc
PPA. Hop chét c6 cong thic Id thu dugc bang cach axyl héa hop chét c6 cong thirc
IIIa dé tao ra hop chit Illc, tiép theo 13 oxy hoa bing chit oxy hoéa, nhu axit meta-
cloperoxybenzoic, san pham cong ure-hydro peroxit hodc HIO4, va imin héa bang chit
phan tmg imin héa, nhu natri azit trong axit, axit néu trén vi dy la chét phan ng Eaton

hoic PPA.

So d6 3
NH,
“H
N NH, RO
NZ /
P et - NN
O=g~ >N~ N NH | >=o
| \ o i N N
o R?
le R
X1l
NH,
H
8 N

XV

R®1a RY, R* hoic R% R® 1a R?, R’ hoiic R1°.

-23-



29359

Cac tién dugc chit cia coéng thirc XIII hodc XIV ¢ thé dugc diéu ché theo So
do 3.

Hop chéit c6 cong thire XIIT duge tdng hop bang cach alkyl héa hop chit gbc
hoat tinh c6 cong thic Ie v6i haloeste, nhu clometyl axetat. Hop chét c6 cong thirc
XTIV duge tdng hop bing cach cho hop chit gbc hoat tinh c6 cong thic Ie phan tmg
v6i anhydrit carboxylic, nhu anhydrit axetic, hodc axylclorua, nhu 4-clo-4-oxo-

butanoat.
Séang ché con dé cap dén quy trinh diu ché hop chit c6 cong thic (I) hodc (Ta),
quy trinh nay bao gbm phan ting cla:

(a) phan tng cta hop chét c6 cong thirc (ITa),

NH,

H
N | N
—0
o\\ /L\ N
S N
] \,
R1 R
(ITa),
v6i chit phan ting imin hoa;

(b) phan tng cua hgp chét c6 cong thirc (1Ib),

7
R
~ NH
H
NZ N
Ra - I >:O
s N N\
I -
(0]
(I1b),

v6i chét phan émg imin héa; trong d6 R?* 1a R! hogc R4, RP 13 R? hoic R3, R7 1a Cu.
salkyl hodc Cs.7xycloalkyl;
(c) phan g cia hgp chét c6 cong thirc (I11c),

(0]
R12)J\NH
N
NZ
a o
R\S/k\NI N?=
R (Illc),
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bing chét oxy héa tiép theo bing chét phan ng imin héa, trong d6 R* 1a R! hozc RY,
RP [a R? hodc R3, R!? 1a Cy.joalkyl;
(d) phan g cua hop chét ¢6 cong thize (111a),

NH,
H
N N
a I >:O
R\S \N N
N\ b

R (Ila),
vé6i chét oxy hoa, tiép theo bang chit phan ng imin héa, trong d6 R? 1a R! hoc R*, R®
1a R? hoic R>;
(e) ph'c’in g ctia hop chit c6 cong thirc (Te),

NH,
H
N B
NIU\ | >:O
X
Oy N N\
’ R®
R (e),
vé&i haloeste;
(f) phan tng cua hgp chét ¢6 cong thire (Ie),
NH,
H
N7 B
|NI H/l\ | >: 0
X
OQS N N\
’ R?
R (Ie),

v61 anhydrit carboxylic hodc axylclorua;
hodc trong d6 R?, RY, R!, R4, R*, R> R” va R" dugc dinh nghia & trén.

Trong budc (a), (b), (c) va (d), thubc thir imin héa vi du c6 thé 13 natri azit trong
axit, axit néu trén vi du c6 thé 13 chét phan ting Eaton hozic PPA.

Trong budc (c) va (d), chét oxy hoéa vi du c6 thé 13 axit meta-cloperoxybenzoic,
san phdm cdng ure-hydro peroxit hodc HIOa.

Trong budc (e), haloeste vi du ¢6 thé 13 clometyl axetat.

Trong bude (f), anhydrit carboxylic vi du c6 thé 13 anhydrit axetic; axylclorua

nay co thé 13 4-clo-4-oxo-butanoat.
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Hop chét c6 cong thire (I) va (Ia) khi duge san xuét theo quy trinh néu trén ciing

13 d6i tuong cua sang ché.
Dwoc pham va ciach dung

Phuong 4n khic nita d& xuét duoc phim hoic thube chira céc hop chét theo sang
ché va chit mang, chit pha lodng hoic ta dugc khong c6 tac dung didu tri bénh, ciing
nhu cdc phuong phap st dung cic hop chit theo sang ché dé bao ché duoc phim va
thubc. Trong mot vi du, cac hop chét c6 cong thirc (I) hodc cic tién dugc chit cua
chiing ¢6 thé dugc bao ché bang cach tron & nhiét do trong phong & do pH thich hop,
va & muc do tinh khiét mong mubn, véi cac chét mang c6 thé chip nhan vé& mit sinh ly,
tie 13, cac chit mang ma khong doc dbi v6i thé nhan & nhitng lidu lvong va céc ndng
do dugc sir dung thanh dang dung y ly. Do pH cua ché phim nay phu thudc chi yéu
vao viéc st dung cu thé va nong o ctia hop chét, nhung t5t hon 14 ndm trong khoang
tir 3 dén Ikhoéng 8. Trong mdt vi du, hop chit c6 cong thirc (1) hodc cic tién dliqc chét
cta ching dugc phéi tron trong dém axetat, & dd pH=>5. Theo phwong 4n khéc nita, cdc
hop chét c6 cong thire (I) hodc céc tién dugc chit cua chung 13 v6 tring. Hop chit nay
¢ thé dugc bao quan, vi du, dudi dang ché phém dang rén hodic vd dinh hinh, duéi

dang ché phém kho lanh hoic duéi dang dung dich chira nude.

Duoc phém duge bao ché, dugce ding theo lidu va duoc st dung theo kiéu phu
hop thué tidn y hoc tét. Cac yéu t6 dé xem xét trong trudng hop nay bao gbm rbi loan
cu thé duoc diéu tri, dong vét c6 vu cu thé can diéu tri, tinh trang 1dm sang cua ting
bénh nhin, nguyén nhén cua b loan, vi tri vin chuyén chét, phuong phép st dung,
lich trinh ding, va céc yéu t6 khac da dugc béc si biét. “Lwong hitu hiéu” cua hop chat
dugc st dung s& bi anh huéng bdi nhitng xem xét nhu vy, va 1a lugng tb1 thiéu can dé
hoat hoa thu th8 TLR7 va tao ra INF-a va céc xytokin khéc, ma co thé dugc str dung,
nhung khéng gidi han, dé diéu tri hodc phong nglra cho nhitng bénh nhén bi nhiém

virut bénh viém gan B vi/hoic C.

Trong mot vi dy, lugng hitu hi€u v& mit dugc phdm cta hop chét theo séng ché
duoc dung ngoai duong tiéu hoa cho mdi lidu s& ndm trong khoang tlr .khoéng 0,1 dén
50 mg/kg, theo cich khéc nam trong khoang tr khoang 0,1 dén 30 mg/kg trong lugng
ctia bénh nhan trong mét ngady, véi khoang ban dau thong thuong cia hop chét duoc

stt dung 12 nim trong khoang tir 0,3 dén 15 mg/kg/ngdy. Theo phwong 4n khic nita,
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cac dang liéu don vi dung qua dudng miéng, nhu cic vién nén va cic vién nang, tot

hon 13 chia tir khoang 20 dén khoang 1000 mg hop chét theo séng ché.

Céc hop chét theo sang ché c6 thé dugc st dung theo cach thich hgp bat ky, ké ca
dung qua duong miéng, dung khu tra (bao gbm trong ma va dudi ludi), truc trang, 4m
dao, qua da, ngoai duong ti€u hoa, duéi da, trong bung, trong phdi, trong da, trong vé
va ngoai mang cung va trong mili, va, néu mudn dé didu tri cuc bd, dung trong thurong
tbn. Viéc tryén ngoai dudng tidu hoa bao gdm ding trong co, trong tinh mach, trong

dong mach, trong bung, hodc dudi da.

Céc hop chét theo sang ché c6 thé duge sit dung & dang ding thong thudong bat
ky, vi du céc vién nén, cac thube bot, vién nang, dung dich, chét phén tén, huyén phu,
sird, thudc xit, vién dan, gel, nhil tuong, cao dén, v.v. Céac ché phém nay cé thé chira
cac thanh phan thong thudng trong cdc ché phidm duoc, vi du cac chat pha loing, c4c
chét mang, cac chét bién ddi do pH, chét tao ngot, chét tao khdi, va cac chit hoat tinh

khac.

Ché phim théng thudng duge didu ché bing cach trén hop chit theo sang ché va
chit mang hoc ta dugc. Cac chit mang va ta dugc thich hop dwoc biét & dbi véi
ngudi ¢ hiéu biét trung binh trong linh vuc va duge mo ta chi tiét trong, vi du Ansel,
Howard C., et al., Ansel’s Pharmaceutical Dosage Forms and Drug Delivery Systems.

Philadelphia: Lippincott, Williams & Wilkins, 2004; Gennaro, Alfonso R., et al.

Remington: The Science and Practice of Pharmacy. Philadelphia: Lippincott, Williams
& Wilkins, 2000; va Rowe, Raymond C. Handbook of Pharmaceutical Excipients.

Chicago, Pharmaceutical Press, 2005. Cac ché phim nay c6 thé con bao gdm mat hoic
nhidu dém, chét 1am &n dinh, chét hoat dong bé mit, chit 1am Am, chit bdi tron, chit
nhil twong, chit tao huyén pht, chit bao quan, chét chéng oxi hoa, chit can quang,
chét gdy trugt, chét tro xu ly, chit mau, chét tao ngot, chét tao huong, chét tao mui,
cac chit pha lodng va cic chét phy gia da biét khac dé tao ra hinh thirc thubc bat mat
(tire 13, hop chét theo sang ché hoic dugc phdm chira hop chat nay) hoic trg gitip viéc

bao ché san phim thudc (ttc 13, thudc).

Vi du vé& dang liéu diing qua duong miéng thich hop 14 vién nén chira khoang 20
dén 1000 mg hop chit theo sang ché dugc pha tron véi khoang 30 dén 90 mg lactoza

khan, khoang tir 5 dén 40 mg natri croscarmeloza, khoang tir 5 dén 30 mg
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polyvinylpyrolidon (PVP) K30, va khoang tir 1 dén 10 mg magie stearat. Cic thanh
ph'?m dang bot d4u tién dugc tron véi nhau va sau d6 tron véi dung dich ctia PVP. Ché
ph?nn tao ra cé thé dugc 1am khd, dugc tao hat, duge tron véi magie stearat va duogc ép
thanh dang vién nén bang cach st dung thiét bi thong thudng. Mot vi du vé ché phim
dang sol khi c6 thé dugc didu ché bing cach hoa tan hop chit cta sang ché nay, vi du
20 dén 1000 mg trong dung dich dém thich hgp, vi du dém phosphat, bd sung chét bb,
vi du mudi nhu natri clorua, néu muén. Dung dich nay c6 thé dugc loc, vi du st dung

thiét bi loc kich c& 0,2 micron, dé loai bo céc tap chét va cac chit ban.

Do d6, mot phuong 4n, sang ché bao gém dugc phdm chira hop chit c6 cong
thite (I) hodc cac tién dugc chat ctia né, hop chét c¢6 cong thirc (Ia), hodc cac mubi
duogc dung hodc cac chit ddng phan ddi anh hodc cc chit ddng phan khong d6i quang
cua no.

Theo mdt phuong an khéc, sang ché bao gdbm duoc phdm chira hop chit c6 cong
thirc (I) hodc cac tién duge chét clia n6, hop chit cé cong thirc (Ta), hodc cac mudi
dugc dung hodc cac chit ddng phan ddi anh hoic cac chét ddng phan khong dbi quang

cda no, cung vadi chat mang hodc ta duge dugc dung.

Phuong 4n khéc nita, sing ché bao gdm dugc phém chira hop chét c6 cong thirc
(1) hodic cac tién duge chét cia nd, hgp chit c6 cong thirc (Ia), hodc cic mudi dugc
dung hodic cac chét ddng phan d6i anh hoic cac chit ddng phan khong ddi quang cta
n6 dé dung trong viée diéu tri nhiém virut viém gan B.

Cac chi dinh va phwong phap diéu tri

Sang ché dé xuét phwong phép diéu tri hodc phong nglra nhidém virut viém gan B
va/hoic nhiém virut viém gan C & bénh nhan can diéu tri.

Sang ché con dé xuit phuong phap d8 dua mot lugng hitu hiéu c6 tac dung diéu
tri bénh cua cac hop chét ¢6 cong thire (I) hodc céic tién dugc chét cuia nd, hodc cac
hop chét khac ciia sang ché vao dong méu ciia bénh nhan dé diéu tri va/hoic phong
ngira nhiém virut viém gan B va/hodc C.

Céac phuong phép theo sang ché 1a dic biét thich hgp cho nhitng bénh nhan 12
ngudi. Cu thé, cac phuong phép va céc lidu luong cua sang ché c6 thé hitu ich cho,

nhung khéng gidi han &, nhitng bénh nhén bi nhiém HBV va/hoic HCV. Céc phuong
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phép va cac lidu lwong clia séng ché ciing hitu ich cho nhimg bénh nhén qua tri liéu
khang virut khac. Cac phuong phap ngin ngira cla sang ché 13 ddc biét hiru ich v
nhitng bénh nhan c6 nguy co nhiém virut. Nhitng bénh nhén ndy bao gbm, nhung
khong gi6i han & nhitng nguoi lam viéc cham soéc stc khoe, vi du bac si, y ta4, nhimng
ngudi chdm séc bénh nhin hép héi; st quan quan doi; gido vién; gido vién nudi day tré;
nhitng bénh nhan di du lich, hodc séng & nhitng noi la, cu thé nhitng noi thudc thé gi6i
thi ba bao gdm nhitng ngudi 1am cong tac xa hoi, nha truyén gido, va cdc nha ngoai
giao. Cubi ciing, cdc phuong phap va cic ché phdm bao gdm viéc diéu tri nhitng bénh
nhéin kho chita hodc nhitng bénh nhan khang didu tri nhu khéng voi céc chét tc ché

transcriptaza ngugc, cac chat trc ché proteaza, v.v.

Phuong an khac nita bao gdm phuong phép didu tri hodc phong nglra nhiém virut
viém gan B va/hoic nhiém virut viém gan C & dong vat c6 vi can diéu tri, trong d6
phuong phap nay bao gdm viéc cho dong vat ¢ vi néu trén'dfmg mot lugng hitu hiéu
¢6 tac dung diéu tri bénh cta hop chét ¢ cong thirc (1), hodc cac chét ddng phan dbi
anh, cac chit dong phan khong dbi quang, cic tién duge chit hodc cac mudi dugc
dung cua no.

Vi du thwe hién sang ché

Séang ché s& dugc hidu ddy du hon bang cach tham khao céc vi du sau day. Tuy

nhién, chiing khong dugc hiéu 13 1am gi6i han pham vi bao hd cuia sang ché.

Cic chir viét tit

Aq. trong nudc

BSA N, O-bis(trimetylsilyl)axetamit
CDCls: clorofom dugc doteri hoa
CDs0D: metanol dugc doteri hoa

CDI: N,N’-carbonyl diimidazol
DIEPA: N, N-dietylpropylamin

DMF: dimetyl formamit

DMSO: dimetyl sulfoxit

DBU: 1,8-diazabixycloundec-7-en
DPPA: diphenylphosphoryl azit
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ndéng d6 mol cta chat chil van, nong dd nay tao ra 50% dap Ung
16n nhét c6 thé doi voi chat chd van do.

N1-((etylimino)metylen)-N3,N3-dimetylpropan-1,3 -diamin

EtOAc hodc EA: etyl axetat

HATU:

hr(s):
HPLC:
HOBt:
MS (ESI):
m-CPBA:
min(s)
MTEB:
NMR:
NMP:
obsd.

PE:
PMB:

PPA:

RT hoéc rt:

Sat.

TFA:

THEF:

TEA:

VIV

(1-[Bis(dimetylamino)metylen]-1H-1 ,2,3-triazolo[4,5-b]pyridini
3-oxid hexaflophosphat)

gio

sic ky 1éng cao &p
N-hydroxybenzotriazol
phé khéi (ion héa phun dién tir)
axit 3-cloperbenzoic
phut

metyl tert-butyl ete
cong hudng tir hat nhan
N-metylpyrolidon

theo thir nghiém

ete ddu mé
p-metoxybenzyl

axit polyphosphoric
nhiét do trong phong
no

axit trifloaxetic
tetrahydrofuran
trietylamin

ty 18 thé tich

Piéu kién thi nghiém chung
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Céac chit trung gian va céc hop chét cudi cling dugc tinh ché bang sic ky nhanh
béng cach sit dyng mot trong cic dung cu sau: i) hé théng Biotage SP1 va modun
Quad 12/25 Cartridge. ii) dung cu sic ky nhanh két hop ISCO. Silica gel Brand va
kich c& 13: 1) KP-SIL 60 A, c& hat: 40-60 pm; ii) CAS registry NO: Silica Gel: 63231-
67-4, c& hat: 47-60 micron silicagel; iii) ZCX tir Qingdao Haiyang Chemical Co., Ltd,
18: 200-300 hodc 300-400.

Céac chét trung gian va cac hop chét cudi cing dugc tinh ché bang HPLC diéu
ché trén cot pha dao c6 st dung ct X Bridge™ Perp Cis (5 pm, OBD™ 30 x 100 mm)
hoic cot SunFire™ Perp Cig (5 pm, OBD™ 30 x 100 mm).

Phd LC/MS thu dugc bing cach st dung Waters UPLC-SQD Mass. Céc diéu
kién LC/MS chuén 12 nhu sau (thoi gian chay: 3 phut):

Pidu kién axit: A: axit formic 0,1% va axetonitril 1% trong H,0; B: axit formic
0,1% trong axetonitril;

Didu kién bazo: A: 0,05% NH;-H2O trong H20; B: axetonitril.

Phd khdi (MS): nhin chung chi cac ion ma chi ra khéi luong gbe duge bao cdo,
va trir khi ¢6 quy dinh khac, ion khéi duoc néu 1a ion khéi duong tinh (M+H)".

Phd NMR thu dugc bang céch st dung hop chit Bruker Avance 400MHz.

T4t ca cac phan Ung lién quan dén cac chit phan Gng nhay v6i khong khi dugc
thuc hién trong mdi truong argon. Cac chét phan tng dugc dung nhu dwoc nhan tir cac
nha cung cip thuong mai ma khong cin tinh ché thém trir khi c6 quy dinh khac.

Vi du thwe hién sang ché
Vidul

6-amino-9-benzyl-2-(metylsulfonimidoyl)—7H-purin-8-on

NH,
N
NZ
\Y & | >=O
0=S N N
| \\Q
1

Buéc 1: Didu ché hop chit 4-amino-3-benzyl-2-0x0-1H-imidazol-5-carbonitril
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B6 sung benzyl isoxyanat (13,2 g, 98,5 mmol) va TEA (10,2 g, 79,0 mmol) vao
dung dich ctia aminomalononitril p-toluensulfonat (25 g, 98,5 mmol, TCI, catald sb:
A1119-25G) trong THF kh6 (100 mL) & RT. Sau khi khudy & RT trong 24 gid, phan
tmg nay dugc cb trong chdn khéng va phén cin duge phén bb gitta hdn hop cua
FtOAc (500 mL) va nuée (250 mL). Lép hitu co duge tach ra dugc rira bing nudc
mudi (50 mL) hai 13n, va dugc chiét bing dung dich natri hydroxit (50 mL, 1N) hai lan.
Lép dung dich natri hydroxit duge thu gom dugce trung hoa bang 10% trong lugng
dung dich natri hydro sulfat va dugc chiét bang EtOAc. Lép hitu co dugc tach ra duge
ria b%mg nuéc mudi, dugc 1dam khod bé'lng Na»SO04 khan, duogc loc va duge cb trong
chdn khong. Phan cin dugc nghién min trong 2-isopropoxypropan va sau d6 huyén
phu nay duoc loc dé tao ra 4-amino-3-benzyl-2-oxo-1H-imidazol-5-carbonitril (hop
chét 1a) dudi dang chit rin mau vang (15 g), san phim nay dugc st dung trong budce

tiép theo ma khong cAn tinh ché thém. MS theo thir nghiém (ESTY) [(M+H)']: 215.
Buéc 2: Didu ché hgp chit 6-amino-9-benzyl-2-sulfanyl-7H-purin-8-on

NH,

N
N7
e
HS N

1b

B4 sung timg giot benzoylisothioxyanat (28,6 g, 175,1 mmol, TCI, catald s6:
A11596-100G) vao dung dich cua 4-amino-3-benzyl-2-oxo-1H-imidazol-5-carbonitril
(15,0 g, 70,0 mmol, hop chét 1a) trong THF (700 mL). Sau khi khudy & RT trong 12
gidy, hén hop phan Ung nay dugc cd frong chdn khong. Phan cin dugc nghién min

trong dietyl ete (100 mL) va chét két tha tao ra dugc thu gom bing cach loc.
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B sung natri hydroxit (70 mL, 2 N) vao dung dich cua chét két tia thu dugc
trong THF (700 mL). Hon hop nay duge hdi luu trong 50 gid, va sau d6 dugc axit hoa
dén pH=3 bing 10% trong lugng dung dich natri hydro sulfat trong nude. Chét két tia
tao ra dugc thu gom bing cach loc dé tao ra san phim thd 6-amino-9-benzyl-2-
sulfanyl-7H-purin-8-on (8,1g, hop chit 1b) duéi dang chit rin mau vang. San phim
ndy dugc st dung trong bude tiép theo ma khong cin tinh ché thém. MS theo thir
nghiém (ESI*) [(M+H)"]: 274.

Buérc 3: Diéu ché hop chit 6-amino-9-benzyl-2-metylsulfanyl-7H-purin-8-on

NH,
N
NZ
g L =°
s N N

| \\Q
1c

B4 sung kali carbonat (2,76 g, 20,0 mmol) vao dung dich cia 6-amino-9-benzyl-
2-sulfanyl-7H-purin-8-on (5,46 g, 20,0 mmol, hop chit 1b) trong DMF. Va, sau do,
thém tir tir metyl iodua (2,84 g, 20,0 mmol) trong DMF (5,0 mL) vao dung dich & trén.
Sau khi khudy & RT trong 12 gid, hdn hop phan Gng nay dugc rét vao nude (200 mL),
sau d6 dugc axit hoa bang 10% trong luong dung dich natri hydro sulfat trong nuéc va
duogc chiét bang EtOAc (100 mL) hai 14n. L6p hitu co ndy dugc rira bang nude mubi,
lam khé va duoc cb trong chdn khong dé tao ra san pham tho, san pham ndy dugc tinh
ché bing sic ky nhanh trén silicagel dé tao ra 6-amino-9-benzyl-2-metylsulfanyl-7H-
purin-8-on (4,9 g, hop chit 1c) dudi dang chét rin mau tring. MS theo thir nghiém
(ESTY) [(M+H)"]: 288.

Buéc 4: Didu ché hop chét 6-amino-9-benzyl-2-metylsulfiny!-7H-purin-8-on

NJI“
N /l\\N | N>=°
| \\©

1d
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B4 sung axit 3-cloperbenzoic (2,15 g, 8,7 mmol, 4o tinh khiét 70%, Aldrich,
catald sb: 273031-100G) vao huyén phi ctia hop chit 6-amino-9-benzyl-2-
metylsulfanyl-7H-purin-8-on (2,5 g, 8,7 mmol, hop chét 1¢) trong DCM/MeOH (500
mL, V/V = 1:1). Sau khi phan Gng duoc khudy trong 2 gio, thé tich ctia hdn hop phéan
ung dugce giam xubng trong chdn khéng con khoing 50 mL. Chét két ta tao ra duge
thu gom bang céch loc, rira bing metanol va 1am kho dé tao ra 6-amino-9-benzyl-2-
metylsulfinyl-7H-purin-8-on (1,0 g, hop chét 1d) duéi dang chét rén mau tring. San
phim nay dugc st dung trong bude tiép theo ma khong cAn tinh ché thém. MS theo
thtr nghiém (ESIY) [(M+H)']: 304.

Buéc 5: Didu ché hop chit 6-amino-9-benzyl-2-(metylsulfonimidoyl)-7H-purin-§-

on

B4 sung natri azit (360 mg, 5,5 mmol) vao dung dich ctia 6-amino-9-benzyl-2-
metylsulﬁnyl-7H—purin-.8-on (1,4 g, 4,6 mmol, hop chét 1d) trong chét phan tmg Eaton
(40 mL, phospho pentoxit, 7,5% trong lugng trong axit metansulphonic, Aldrich,
catalo sb: 380814-100ML) & 50°C. Sau khi dugc khudy & nhiét 4o nay trong 30 phut,
hdn hop phan Umg nay dugc lam lanh xudng RT va dugc rot vao dung dich natri
bicarbonat trong nudc bdo hoa. Hon hop phan tng dugc chiét bang n-BuOH (100 mL)
hai 14n, va pha hitu co dugc cd trong chdn khong. Phén cin duge bd sung d8 tinh ché
biang HPLC dé tao ra 6-amino-9-benzyl-2-(metylsulfonimidoyl)-7 H-purin-8-on (900
mg, hop chit 1) duéi dang chét rin mau tring. 'H NMR (400 MHz, DMSO-ds) 6 ppm:
10,6 (br. s, 1H), 7,26-7,34 (m, 5H), 7,07 (br. s., 2H), 4,96 (s, 2H), 4,04 (s, 1H), 3,18 (s,
3H). MS theo thir nghiém (ESIY) [(M'H)™]: 319.

Téch hop chit ciia Vi du 1 bing HPLC khong ddi xtng tao ra Vi du 1-A (rra
giai nhanh hon, 7,1 mg) va Vi du 1-B (rira giai cham hon, 9,1 mg) dudi dang chét rén
mau tring. (Diéu kién tach: metanol 5%-40% (0,05% DEA)/CO> trén cot ChiralPak
0J-3.)
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Vi du 1-A: 'H NMR (400 MHz, DMSO-ds) 6 ppm: 10,06 (br. s., 1H), 7,27-7,36
(m, 5H), 6,98 (br. s., 2H), 4,97 (s, 2H), 4,06 (br. s., 1H), 3,18 (s, 3H). MS theo thir
nghiém (ESI*) [(M+H)']: 319.

Vi du 1-B: 'H NMR (400 MHz, DMSO-ds) & ppm: 10,06 (br. s., 1H), 7,26-7,36
(m, 5H), 6,98 (br. s., 2H), 4,96 (s, 2H), 4,07 (br. s., 1H), 3,18 (s, 3H). MS theo thir
nghiém (ESI*) [M+H)"]: 319.
Vidu2

6-amino-9-benzyl-2-(etylsulfonimidoyl)-7H-purin-8-on

H
NZ NN
N G L=
0=S" "N N
2

Buéc 1: Diéu ché hgp chit 6-amino-9-benzyl-2-etylsulfanyl-7H-purin-8-on

NH,
H

jges
s” >N N

S0

2a

Hop chit 2a dugc didu ché tuong tu v6i Vi du 1, Buée 3 bang céch sir dl,ing hop
chét etyl bromua thay cho metyl iodua. Hop chét 6-amino-9-benzyl-2-etylsulfanyl-7H-
purin-8-on (500 mg, hop chét 2a) thu duoc dudi dang chét rén mau tring. MS theo thir
nghiém (ESIT*) [(M+H)"]: 302.

Buée 2: Didu ché hop chét 6-amino-9-benzyl-2-metylsulfinyl-7H-purin-8-on
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NH,

ZT

N~

OJS/\\N N

2b

Hop chét 2b dugc didu ché twong ty v6i Vi du 1, Budéce 4 bing cach st dung
hop chit 6-amino-9-benzyl-2-etylsulfanyl-7H-purin-8-on (hop chét 2a) thay cho 6-
amino-9-benzyl-2-metylsulfanyl-7H-purin-8-on (hop chét 1c). Hop chét 6-amino-9-
benzyl-2-etylsulfinyl-7H-purin-8-on (300 mg, hop chét 2b) thu dugc dudi dang chit
rin mau tréng. MS theo thit nghiém (ESIY) [(M+H)"]: 318.

Buwérc 3: Didu ché hop chit 6-amino-9-benzyl-2-(etylsulfonimidoyl)-7H-purin-8-on

Hop chét néu & d& muyc dugc didu ché tuong tu voi Vi du 1, Buée 5 bing cch
sit dung hop chit 6-amino-9-benzyl-2-etylsulfinyl-7H-purin-8-on (hop chét 2b) thay
cho 6-amino-9-benzyl-2-metylsulfinyl-7H-purin-8-on (hop chat 1d). Hop chét 6-
amino-9-benzyl-2-(etylsulfonimidoyl)-7H-purin-8-on (12 mg, hop chit 2) thu duoc
du6i dang chat rin mau tring. "H NMR (400 MHz, CDs0D) é ppm: 7,43 (d, J = 7,03
Hz, 2H), 7,27-7,36 (m, 3H), 5,11 (s, 2H), 3,44-3,62 (m, 2H), 1,30 (t, J= 7,40 Hz, 3H).
MS theo thir nghiém (ESTY) [(M+H)"]: 333.

Vidu3

6—amin0-9-benzyl-2—(2-metoxyetylsulfonimidoyl)—7H-purin-8-on
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NH,
N
N
N | o
O;\S)%N N>=

7\
=

-

3

Buwée 1: Didu ché hop chit 6-amino-9-benzyl-2-(2-metoxyetylsulfanyl)-7H-purin-

8-on

3a

Hop chét 3a dugc didu ché tuong tu v6i Vi du 1, Buée 3 bang céach st dung hop
chét 2-bromoetyl metyl ete (TCI, catald s6: B1242-250G) thay cho metyl iodua. Hop
chét 6-amino-9-benzyl-2-(2-metoxyetylsulfanyl)-7H-purin-8-on (600 mg, hop chét 3a)
thu dugc dudi dang chét rin mau tring. MS theo thir nghiém (ESI") [(M+H)™]: 332.

Buéc 2: Didu ché hop chit 6-amino-9-benzyl-2-(2-metoxyetylsulfinyl)-7H-purin-

8-on

3b

Hop chit 3b dugc diéu ché twong tu véi Vi du 1, Bwde 4 bing cach st dung hop
chit 6-amino-9-benzyl-2-(2-metoxyetylsulfanyl)-7H-purin-8-on (hop chit 3a) thay
cho ‘6-amino-9--benzyl-2—metylsulfanyl-7H—purin—8-on. (hop chit 1¢). Hop chét 6-
amino-9-benzyl-2-(2-metoxyetylsulﬁnyl)-7H-purin—8-on (350 mg, hop chit 3b) thu
duoc dudi dang chit rin mau tring. MS theo thir nghiém (ESI") [(M+H)"]: 348.
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Buée 3: Didu ché hop chit 6-amino-9-benzyl-2-(2-metoxyetylsulfonimidoyl)-7H-

purin-8-on

Hop chit néu & d& muc duoc didu ché twong tu voi Vi du 1, Bwéce S béng cach
stt dung hop chit 6-amino-9-benzyl-2-metoxyetylsulfinyl-7H-purin-8-on (hop chét 3b)
thay cho 6-amino-9-benzyl-2-metylsulfinyl-7H-purin-8-on (hop chét 1d). Hop chét 6-
amino-9-benzyl-2-(2-metoxyetylsulfonimidoyl)-7H-purin-8-on (21 mg, Vi du 3) thu
duoc dudi dang chét rin mau tring. "H NMR (400 MHz, CD;0D) J ppm: 7,44 (d, J =
7,15 Hz, 2H), 7,25-7,36 (m, 3H), 5,12 (s, 2H), 3,75-3,82 (m, 4H), 3,17 (s, 3H). MS
theo thir nghiém (ESI") [(M+H)"]: 363.

Téch hop chét ctia Vi du 3 bang HPLC khong dbi xtng tao ra Vi du 3-A (rira
giai nhanh hon, 7,0 mg) va Vi du 3-B (rra giai chdm hon, 5,0 mg) dudi dang chét réin
mau tring. (Didu kién tach: metanol 5%-40% (0,05%DEA)/CO; trén ¢t ChiralPak
AS-3.)

Vi du 3-A: 'H NMR (400 MHz, CDs0D) d ppm: 7,43 (d, J=7,15 Hz, 2H), 7,25-
7,36 (m, 3H), 5,12 (s, 2H), 3,75-3,82 (m, 4H), 3,17 (s, 3H). MS theo thtr nghiéfn (EST*
[(M+H)']: 363.

p——a

Vi du 3-B: 'H NMR (400 MHz, CD;OD) & ppm: 7,44 (d, J= 7,15 Hz, 2H), 7,24-
7.35 (m, 3H), 5,12 (s, 2H), 3,75-3,82 (m, 4H), 3,17 (s, 3H). MS theo thir nghiém (EST")
[(M+H)"]: 363.

Vidu 4

6-amino-9-benzyl-2-(propylsulfonimidoyl)-7H-purin-8-on
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NH,
N
0 )\ >~0

HN=S N

Buéc 1: Didu ché hop chat 6-amino-9-benzyl-2-(2-propylsulfanyl)-7H-purin-8-on

4

NH,
e FO
g )
4a

Hop chit 4a dugc didu ché tuong tu v6i Vi du 1, Buée 3 bang céach st dung
hop chit 1-bromopropan (TCI, catald s6: B0638-500G) thay cho metyl iodua. Hop
chét 6-amino-9-benzyl-2-propylsulfanyl-7H-purin-8-on (240 mg, hop chit 4a) thu
dugc dudi dang chit rén mau tring. MS theo thi nghiém (ESI") [(M+H)']: 316.

Buéc 2: Didu ché hop chit 6-amino-9-benzyl-2-propylsulfinyl-7H-purin-8-on

NH,
H
N
/\E\S/k\N | N,>:O
4b

Hop chit 4b duge didu ché twong ty véi Vi du 1, Bude 4 bang cach si dung
hop chit 6-amino-9-benzyl-2-propylsulfanyl-7H-purin-8-on (hop chét 4a) thay cho 6-
amino-9-benzyl-2-metylsulfanyl-7H-purin-8-on (hop chét 1c). Hop chit 6-amino-9-
benzyl-2-(2-propylsulfinyl)-7H-purin-8-on (210 mg, hop chéit 4b) thu dugc dudi dang
chét rin mau tring. MS theo thir nghiém (EST) [(M+H)"]: 332.
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Buéc 3: Pidu ché hep chit 6-amino-9-benzyl-2-(propylsulfonimidoyl)-7H-purin-

8-on
NH,
N
NZ
g J L =0
HN=S N N
4

Hop chét néu & d& muc duge didu ché tuong tu véi Vi du 1, Buée S béng cach
sit dung hop chét 6-amino-9-benzyl-2-(2-propylsulfinyl)-7H-purin-8-on (hop chét 4b)
thay cho 6-amino-9-benzyl-2-(2-metylsulfinyl)-7H-purin-8-on (hop chit 1d). Hop chét
6-amino-9-benzy1—2-(propylsulfonimidoyl)-7H—purin—8-on (80 mg, Vi du 4) thu dugc
duéi dang chit thn mau tring. 'TH NMR (400 MHz, DMSO-ds) ¢ ppm: 10,65 (br. s.,
1H), 7,26-7,37 (m, 5H), 6,98 (br. s., 2H), 4,97 (s, 2H), 4,02 (s, 1H), 3,33 (t, J= 7,53
Hz, 2H), 1,55-1,74 (m, 2H), 0,92 (t, J =7,53 Hz, 3H) MS theo thtr nghiém (ESI")
[(MH)™]: 347.

Téach hop chit cia Vi du 4 bing HPLC khong d61 xtng tao ra Vi du 4-A (rtra
giai cham hon, 500 mg) va Vi du 4-B (rtra giai nhanh hon, 490 mg) dudi dang chét rin
mau tréng. (Didu kién tach: metanol 5%-40% (0,05%DEA)/CO; trén cot ChiralPak
AS-3.)

Vi du 4-A: 'H NMR (400 MHz, DMSO-ds) é ppm: 10,52 (br. s., 1H), 7;25-7,41
(m, 5H), 6,96 (br. s., 2H), 4,96 (s, 2H), 4,03 (s, 1H), 3,24-3,42 (m, 2H), 1,52-1,75 (m,
2H), 0,92 (t, J=17,53 Hz, 3H).

Vi du 4-B: 'H NMR (400 MHz, DMSO-ds)  ppm: 10,01 (br. s., 1H), 7,26-7,36
(m, 5H), 6,97 (br. s., 2H), 4,96 (s, 2H), 4,03 (s, 1H), 3,26-3,41 (m, 2H), 1,56-1,73 (m,
2H), 0,92 (t, J=1,53 Hz, 3H).

Vidu$s

6-amino-9-benzyl-Z-(butylsulfonimidoyl)—7H—purin-8—on
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NH,
N
NZ=
o I I )=o°
HN=S N N
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Buée 1: Diéu ché hop chit 6-amino-9-benzyl-2-butylsulfanyl-7H-purin-8-on

NH,
H

N
/k\ I >:O
5a
Hop chit 5a dugc didu ché tuong ty véi Vi du 1, Buée 3 bang cach sir dung

hop chit 1-bromobutan (TCI, catald s6: B560-500G) thay cho metyl iodua. Hop chét -

N~

G-amino-9-benzyl-2-butylsulfanyl-7H-purin-8-on (600 mg, hop chét 5a) thu dugc duéi
dang chit rin mau tring. MS theo thir nghiém (EST") [(M+H)]: 330.

Buéc 2: Didu ché hop chit 6-amino-9-benzyl-2-butylsulfinyl-7H-purin-8-on
NH,

N~

H
N
O\\ - | N>: @]

\/\/S °N \ :

5b

Hop chét b dugc diéu ché twong tu véi Vi du 1, Buéce 4 bing cach st dung
hop chét 6-amino-9-benzyl-2-butylsulfanyl-7H-purin-8-on (hop chit 5a) thay cho 6-
'amino-9-benzyl-2-metylsulfany1-7H-purin-8-on (hop chét 1c). Hop chit 6-amino-9-
benzyl-2-(2-butylsulfinyl)-7H-purin-8-on (400mg, hop chat 5b) thu dugc dudi dang
chét rén mau tring. MS theo thtt nghiém (ESI*) [(M+H)"]: 346.
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Buéc 3: Didu ché hop chit 6-amino-9-benzyl-2-(butylsulfonimidoyl)-7H-purin-8-

on

Hop chét néu & d& muc duge didu ché tuong tu véi Vi du 1, Buée 5 bing céch
stt dung hop chét 6-amino-9-benzyl-2-(2-butylsulfinyl)-7H-purin-8-on (hop chét 5b)
thay cho 6-amino-9-benzyl-2-(2-metylsulfinyl)-7 H-purin-8-on (hop chit 1d). Hop chét
6-amino-9-benzyl-2-(butylsulfonimidoyl)-7H-purin-8-on (40 mg, Vi du 5) thu dugc
du6i dang chét rin mau tring. "H NMR (400 MHz, DMSO-ds) ¢ ppm: 10,59 (s, 1H),
7,24-7,39 (m, 5H), 6,97 (br. s., 2H), 4,96 (s, 2H), 4,03 (s, 1H), 3,35-3,46 (m, 2H),1,51-
1,61 (m, 2H), 1,27-1,39 (m, 2H), 0,84 (t, J= 7,34 Hz, 3H). MS theo thir nghiém (EST)
[(M+H)"]: 361.

Vidu 6

6-amino-9-benzyl-2-(3-metoxypropylsulfonimidoyl)-7H-purin-8-on

NH,
N
N7
@] —O
VA l N
HN=S N
OJ) &
|
6

Buéc 1: Diéu ché hop chit 6-amino-9-benzyl-2-(3-metoxypropylsulfanyl)-7H-

purin-8-on
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NH,
H

N>::O

\O/\/\S/k\N N

Hop chit 6a dugc didu ché tuong tu véi Vi du 1, Bwée 3 bang cach sir dung

NZ

6a

hop chit 1-bromo-3-metoxylpropan (TCI, catald s6: B3499-25G) thay cho metyl iodua.
Hop chét 6-amino-9-benzyl-2-metoxypropylsulfanyl-7H-purin-8-on (220 mg, hop chét
6a) thu duoc dudi dang chét rin mau tring. MS theo thir nghiém (ESIY) [(M+H)*]: 346.

Buéc 2: Didu ché hop chit 6-amino-9-benzyl-2-(3-metoxypropylsulfinyl)-7H-

purin-8-on

6b

Hop chét 6b dugc didu ché twong ty véi Vi du 1, Bwée 4 bang cach sir dung
hop chit 6-amino-9-benzyl-2-propylsulfanyl-7H-purin-8-on (hop chit 6a) thay cho 6-
amino-9-benzyl-2-metylsulfanyl-7H-purin-8-on (hgp chét 1c). Hop chét 6-amino-9-
benzyl-2-(2-metoxypropylsulfinyl)-7H-purin-8-on (110 mg, hop chit 6b) thu duogc
dudi dang chét rin mau tring. MS theo thtt nghiém (ESI) [(M+H)']: 362.

Buéc 3: Didu ché hgp chit 6-amino-9-benzyl-2-(butylsulfonimidoyl)-7H-purin-8-

on
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Hop chét néu & d& muc dugc didu ché tuwong tr véi Vi du 1, Bwée 5 bang cach
st dung hop chit 6-amino-9-benzyl-2-(2-metoxypropylsulfinyl)-7H-purin-8-on (hop
chét 6b) thay cho 6-amino-9-benzyl-2-(2-metylsulfinyl)-7H-purin-8-on (hop chét 1d).
Hop chit 6-amino-9-benzyl-2-(metoxypropylsulfonimidoyl)-7H-purin-8-on (20 mg,
Vi du 6) thu dugc du6i dang chit rdn mau tring. 'H NMR (400 MHz, DMSO-ds) ¢
ppm: 10,59 (s, 1H), 7,29-7,34 (m, 5H), 7,00 (br. s., 2H), 4,96 (s, 2H), 4,13 (s, 1H),
4,10 (m, 4H), 3,20 (s, 3H), 1,86 (m, 2H). MS theo thit nghiém (EST") [(M+H)']: 377.

Vidu 7

6-amino-9-benzyl-2-(2,2,2-trifloetylsulfonimidoyl)-7 H-purin-8-on

NH,
N
NZ
o) =0
\\/k\ |
HN=S N N
F>'/" \\Q
Fr

7

Buéc 1: Didu ché hop chit 6-amino-9-benzyl-2-(2,2,2-trifloetylsulfanyl)-7H-

purin-8-on
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NH,
H
NZ NN
PNy W
ﬁj o

F

F
F

7a

Hop chét 7a dugc didu ché twong ty v6i Vi du 1, Bude 3 bang cach st dung
hop chét 2,2,2-trifloetyl iodua (TCI, catald sb: T1148-25G) thay cho metyl iodua. Hop
chit 6-amino-9-benzyl-2-(2,2,2-trifloetyl)sulfanyl-7H-purin-8-on (hgp chit 7a) thu
dugc dudi dang chét rin mau tring. MS theo thit nghiém (ESI*) [(M+H)']: 356.

Buéc 2: Diéu ché hop chit 6-amino-9-benzyl-2-(2,2,2-trifloetylsulfinyl)-7H-purin-

8-on
NH,
N
NZ
N NS
S N N
F>H \\Q
"F
7b

Hop chit 7b dugc didu ché tvong tu véi Vi du 1, Buéc 4 bang cach st dung
hop chét 6-amino-9-benzyl-2-2,2,2-trifloetylsulfanyl sulfanyl-7H-purin-8-on (hop chét
7a) thay cho 6-amino-9-benzyl-2-metylsulfanyl-7H-purin-8-on (hop chit 1c). Hop
chét 6-amin6-9;benzyl-2-(2-2,2,2-triﬂoetylsulﬁnyl)-7H—purin—8-on (hop chit 7b) thu
duoc dudi dang chét rdn mau tréng. MS theo thtt nghiém (ESI") [(M+H)™]: 372.

Buée 3: Diéu ché hop chat 6-amino-9-benzyl-2-(2,2,2-trifloetylsulfonimidoyl)-7H-

purin-8-on
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Hop chit néu & d& muc dugc diéu ché twong tu véi Vi du 1, Buée 5 bing cach
sit dung hop chét 6-amino-9-benzyl-2-(2-2,2,2-trifloetylsulfinyl)-7H-purin-8-on (hop
chét 7b) thay cho 6-amino-9-benzyl-2-(2-metylsulfinyl)-7H-purin-8-on (hop chét 1d).
Hop chit 6-amino-9-benzyl-2-(2,2,2-trifloetylsulfonimidoyl)-7H-purin-8-on (20 mg,
Vi du 7) thu dugc dudi dang chét rin mau tring. '"H NMR (400 MHz, DMSO-ds) ¢
ppm: 10,59 (br. s., 1H), 7,25-7,37 (m, 5H), 7,06 (br. s., 2H), 4,95-5,01 (m, 3H), 4,85
(qd, J= 10,02, 15,37 Hz, 1H), 4,63 (qd, J = 9,92, 15,40 Hz, 1H). MS theo thir nghiém
(EST") [(M+H)™]: 387.

Vidu8
6-amino-9-benzyl-2-(xyclohexylmetylsulfonimidoyl)-7 H-purin-8-on
NH,
H

NZ

3%

Buéc 1: Piéu ché hop chit 6-amino-9-benzyl-2-(xyclohexylmetylsulfanyl)-7H-

purin-&-on

Cf*@
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Hop chét 8a dugc didu ché twong ty v6i Vi du 1, Bude 3 bing céch str dung
hop chit xyclohexylmetyl bromua (TCI, catald s6: B1708-25G) thay cho metyl iodua.
Hop chit 6-amino-9-benzyl-2-xyclohexylmetylsulfanyl-7H-purin-8-on (260 mg. hop
chit 8a) thu dugc dudi dang chét rin mau tring. MS theo thir nghiém (ESI*) [(M+H)*]:
370.

Buéc 2: Didu ché hop chit 6-amino-9-benzyl-2-(xyclohexylmetylsulfinyl)-7H-

purin-8-on

8b
Hop chit 8b dugc didu ché twong tu vé6i Vi du 1, Buéce 4 bang cach st dung
hop chét 6-amino-9-benzyl-2-xyc_lohexylmetylsulfanyl-7H—purin—8-on (hop chét 8a)
thay cho 6-amino-9-benzyl-2-metylsulfanyl-7H-purin-8-on (hop chét 1c). Hop chét 6-
amino-9-benzyl-2-(2-xyclohexylmetylsulfinyl)-7H-purin-8-on (120 mg, hop chét 8b)
thu duoc dudi dang chit rin mau tréng. MS theo thir nghiém (EST*) [(M+H)"]: 386.

Buwée 3: Pidu ché hop chit 6-amino-9-benzyl-2-(xyclohexylmetylsulfonimidoyl)-
7H-purin-8-on

HN=S" ~N N

8

Hop chit néu & d& muc duoc didu ché twong ty v6i Vi du 1, Bwée 5 bang cach
st dung hogp chit 6-amino-9-benzyl-2-(2-xyclohexylmetylsulfinyl)-7H-purin-8-on
(hop chét 8b) thay cho 6-amino-9-benzyl-2-metylsulfinyl-7H-purin-8-on (hop chét 1d).
Hop chét 6-amino-9-benzyl-2-(xyclohexylmetylsulfonimidoyl)-7H-purin-8-on (40 mg,
Vi du 8) thu duoc dudi dang chit rin mau trdng. 'H NMR (400 MHz, DMSO-de) 9
ppm: 10,59 (br. s., 1H), 7,27-7,33 (m, 5H), 6,97 (br. s., 2H), 4,97 (s, 2H), 4,03 (s, 1H),
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3,26-3,29 (m, 2H), 1,54-1,86 (m, 5H), 0,89-1,12 (m, 6H). MS theo thir nghiém (ESI")
[(M+H)*']: 401.

Vidu 9

6-amino-9-[(4-clophenyl)metyl]-2-(propylsulfonimidoyl)-7H-purin-8-on

NH,
N
N=
0 =0
\ N |
HN=S N N
\\QCI
9

Buwéc 1: Didu ché hop chét 4-amino-3-[(4-clophenyl)metyl]-2-0xo0-1H-imidazol-5-

carbonitril
N
A H
| =o0
H,N~ ~N
\\Q\cn
9a

B6 sung (4-clophenyl)metylamin (8,5 g, 60 mmol, Accela ChemBio Inc, catald
s6: SY004062-25g) va DIPEA (12,4 g, 96 mmol) trong THF kh6 (80 mL) vao dung
dich cua triphosgen (5,9 g, 20 mmol) trong THF khd (40 mL) & nhiét d6 -80°C. Dung
dich nay dugc khudy & nhiét do -80°C trong 15 phit. B6 sung dung dich
aminomalononitril p-toluensulfonat (15,2 g, 60 mmol, TCI, catal6 s6: A1119-25G) va
DIPEA (6,2 g, 48 mmol) trong THF kh6 (40 mL) & nhi¢t d6 -80°C. Sau khi khudy &
RT trong 24 giod, phan tng ndy dugc co trong chdn khong va phén cin dugc phan b
gitta hdn hop cua EtOAc (300 mL) va nuée (150 mL). Lép hitu co duge tach ra duge
rira bang nudc mudi (50 mL) hai 13n, va duge chiét bang dung dich natri hydroxit (50
mL, 1 N) hai 1an. Lép dung dich natri hydroxit dugc thu gom dugc trung hoa bing
10% trong lwong dung dich natri hydro sulfat va dugc chiét bing EtOAc. Sau d6 16p

hitu co dugc tach ra dugc rira bang nude mudi, dugce lam kho bang natri sulfat khan,

-48-



29359

duoc loc va dugce ¢d trong chdn khong. Phén cin duoc nghién min bﬁng dietyl ete va
sau d6 hdn hop nay duge loc dé tao ra 4-amino-3-[(4-clophenyl)metyl]-2-oxo-1H-
imidazol-5-carbonitril (8,0 g, hop chit 9a) duéi dang chét rin mau vang. MS theo thir
nghiém (ESI") [(M+H)"]: 249.

Buéc 2: Pidu ché hop chit 6-amino-9-[(4-clophenyl)metyl]-2-sulfanyl-7H-purin-

8-on

NH,
N
N=
Iy e
Hs” N~ ~N

O

9b

B4 sung benzoylisothioxyanat (11,5 g, 70,4 mmol, TCI, catald s6: A11596-100G)
ting giot vao dung dich cua 4-amino-3-[(4-clophenyl)metyl]-2-oxo-1H-imidazol-5-
carbonitril (8,0 g, 32,0 mmol, hop chét 9a) trong THF (100 mL). Sau khi khudy & RT
trong 12 gio, hdn hop phéan tmg nay dugc co trong chdn khong. Phén c#n dugc nghién

min trong dietyl ete (100 mL) va chét két tia tao ra dugc thu gom bing céch loc.

B sung natri hydroxit (30 mL, 2 N) vao dung dich cua chét két tia thu duoc
trong THF (300 mL). Hon hop nay dugc hdi luu trong 50 gidy, va sau d6 duge axit hoa
dén pH=3 bang 10% trong lugng dung dich natri hydro sulfat trong nudc. Chét két taa
tao ra dugc thu gom bang cach loc dé tao ra san phdm tho 6-amino-9-[(4-
clophenyl)metyl]-2-sulfanyl-7H-purin-8-on (hop chit 9b) duéi dang chét rin mau
vang (6,4 g). San pham nay dugc st dung trong budc tiép theo ma khong can tinh ché

thém. MS theo thit nghiém (ESI) [(M+H)"]: 308.

Buéc 3: Didu ché hep chit 6-amino-9-[(4-clophenyl)metyl]-2-propylsulfanyl-7H-

purin-8-on
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Hop chét 9¢ dugc didu ché twong tu véi Vi du 1, Buéce 3 bang cach st dung
hop chét n-propyl bromua va 6-amino-9-[(4-clophenyl)metyl]-2-sulfanyl-7H-purin-8-
on (hop chét 9b) thay cho metyl iodua va 6-amino-9-phenylmetyl-2-sulfanyl-7H-
purin-8-on (hop chét 1b). Hop chét 6-amino-9-[(4-clophenyl)metyl]-2-propylsulfanyl-
7H-purin-8-on (800 mg, hop chét 9¢) thu dugc duéi dang chét rén mau tring. MS theo
thtr nghiém (EST") [(M+H)™]: 350.
Buéc 4: Didu ché hop chit 6-amino-9-[(4-clophenyl)metyl]-2-propylsulfinyl-7H-
purin-8-on

NH,
N
NZ
| 0
\/\S/k\N N>:
lCI)
Cl

9d

Hop chit 9d duge didu ché twong tu v6i Vi du 1, Bwéce 4 bang céach sir dung hop
chit 6-amino-9-[(4-clophenyl)metyl]-2-propylsulfanyl-7H-purin-8-on (hop chét 9c)
thay cho 6-amino-9-benzyl-2-metylsulfanyl-7H-purin-8-on (hop chét 1c). Hop chét 6-
amino-9-[(4-clophenyl)metyl]-2-propylsulfinyl-7/-purin-8-on (150 mg, hop chét 9d)
thu dugc duéi dang chit rin mau tréng. MS theo thtt nghiém (ESI") [(M+H)']: 366.

Buwéc 5: Didu ché hop chit  6-amino-9-[(4-clophenyl)metyl]-2-
(propylsulfonimidoyl)-7H-purin-8-on
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Hop chét néu & d& muc dugc didu ché tuong tu véi Vi du 1, Bude 5 bang cach
st dung hogp chit 6-amino-9-[(4-clophenyl)metyl]-2-propylsulfinyl-7H-purin-8-on
(hop chét 9d) thay cho 6-amino-9-benzyl-2-(2-metylsulfinyl)-7H-purin-8-on (hop chét
1d). Hop chdt 6-amino-9-[(4-clophenyl)metyl]-2-(propylsulfonimidoyl)-7H-purin-8-
on (25 mg, Vi du 9) thu dugc dudi dang chit rin mau tring.

IH NMR (400 MHz, DMSO-ds) 6 ppm: 10,60 (br. s, 1H), 7,32-7,42 (m, 4H),
6,98 (br. s, 2H), 4,96 (s, 2H), 4,03 (s, 1H), 3,25-3,41 (m, 2H), 1,56-1,68 (m, 2H), 0,91
(t, J= 8 Hz, 3H). MS theo thtr nghiém (ESI*) [(M'H)"]: 381.

Téch hop chét cia Vi du 9 bang HPLC khong dbi xtmg tao ra Vi du 9-A (rira
giai nhanh hon, 21 mg) va Vi du 9-B (rira giai chdm hon, 10 mg) dudi dang chét rin
mau tréng. (Didu kién tach: metanol 5%-40% (0,05%DEA)/CO; trén cot ChiralPak
0J-3.)

Vi du 9-A: '"H NMR (400 MHz, DMSO-ds) 6 ppm: 10,63 (br. s, 1H), 7,34-7,41
(m, 4H), 6,99 (br. s, 2H), 4,96 (s, 2H), 4,05 (br. s, 1H), 3,29-3,38 (m, 2H), 1,58-1,66
(m, 2H), 0,91 (t, J= 8 Hz, 3H). MS theo thir nghiém (EST") [(M+H)"]: 381.

Vi du 9-B: 'H NMR (400 MHz, DMSO-ds) é ppm: 10,63 (br. s, 1H), 7,34-7,41
(m, 4H), 6,99 (br. s, 2H), 4,96 (s, 2H), 4,05 (br. s, 1H), 3,29-3,38 (m, 2H), 1,58-1,66
(m, 2H), 0,91 (t, J= 8 Hz, 3H). MS theo tht nghiém (EST") [(M+H)™]: 381.

Vidu 10

6-amino-9-[(4-metoxyphenyl)metyl] -2-(metylsulfonimidoyl)-7H-purin-8-on
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Buéc 1: Didu ché hop chit 4-amino-3-[(4-metoxyphenyl)metyl]-2-oxo-1H-

imidazol-5-carbonitril

N
N Nt
| »=o0
H,N N
\\Q\o/
10a

Hop chit 10a dugc diéu ché twong tw v6i Vi du 9, Buée 1 bang cach sit dung
hop chét (4-metoxyphenyl)metylamin thay cho 4-clopenylmetylamin. Hop chét 4-
amino-3-[(4-metoxyphenyl)metyl]-2-oxo-1H-imidazol-5-carbonitril (7,5g, hop chét
10a) dugc didu ché dudi dang chit rin mau vang. MS theo thir nghiém (ESIY)
[(M+H)™]: 245.

Buéc 2: Didu ché hop chit 6-amino-9-[(4-metoxyphenyl)metyl]-2-sulfanyl-7H-

purin-8-on

NH,
H
NF N
/k\N I N>:O

O

10b

HS

Hop chét 10b dugc didu ché twong trr v6i Vi du 9, Buée 2 bing céch st dung
hop chét 4-amino-3-[(4-metoxyphenyl)metyl]-2-oxo- 1 H-imidazol-5-carbonitril (hop
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chit 10a) thay cho 4-amino-3-[(4-clophenyl)metyl]-2-oxo-1H-imidazol-5-carbonitril
(hop chét 92). Hop chit 6-amino-9-[(4-metoxyphenyl)metyl]-2-sulfanyl-7H-purin-8-
on (11,4 g, hop chat 10b) duoc didu ché dué6i dang chét rdn mau vang. MS theo thir
nghiém (ESI*) [(M+H)*]: 304.

Buéc 3: Pidu ché hop chit 6-amino-9-[(4-metoxyphenyl)metyl]-2-metylsulfanyl-
7H-purin-8-on

NH,
N
N7~
s
N N

O

10¢c

s

Hop chét 10c dugc diéu ché twong tu véi Vi du 1, Bwée 3 bang cach st dung
hop chét 6-amino-9-[(4-metoxyphenyl)metyl]-2-sulfanyl-7H-purin-8-on (hop chét 10b)
thay cho 6-amino-9-benzyl-2-sulfanyl-7H-purin-8-on (hop chit 1b). Hop chét 6-
amino-9-[(4-metoxyphenyl)metyl]-2-metylsulfanyl-7H-purin-8-on (2,3 g, hop chét 10¢)
duoc diéu ché du6i dang chét rin mau vang. MS theo thr nghiém (ESI*) [(M+H)"]:
318.

Buéc 4: Diu ché hop chit 6-amino-9-[(4-metoxyphenyl)metyl]-2-metylsulfinyl-
7H-purin-8-on

NH,
N
N=
CT )=
\ﬁ N N
O . y
O

10d

Hop chéit 10d dugc diéu ché twong tu véi Vi du 1, Buée 4 bing céch st dung
hop chit 6-amino-9-[(4-metoxyphenyl)metyl]-2-metylsulfanyl-7H-purin-8-on (hop
chét 10¢) thay cho 6-amino-9-benzyl-2-metylsulfanyl-7H-purin-8-on (hop chét 1c).
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Hop chét 6-amino-9-[(4-metoxyphenyl)metyl]-2-metylsulfinyl-7 H-purin-8-on (130 mg,
hop chét 10d) dugc didu ché duéi dang chét rén mau vang. MS thee thlr nghiém (ESI")
[(M+H)*]: 334.

Buwéc 5: Dilu ché Thop chit  6-amino-9-[(4-metoxyphenyl)metyl]-2-
(metylsulfonimidoyl)-7H-purin-8-on

NH,
N
N&
0
o I L )=
HN:S| N N
\\QO
\
10

Hop chét néu & d& muc duge diéu ché twong ty v6i Vi du 1, Bude 5 bing cach
su dung hop chét 6-amino-9-[(4-mét0xypheny1)metyl]-2-metylsu1ﬁny1-7H-purin-8-on
(hop chat 10d) thay cho 6-amino-9-benzyl-2-metylsulfinyl-7H-purin-8-on (hop chit
1d). Hop chét 6-amino-9-[(4-metoxyphenyl) metyl]-2-(metylsulfonimidoyl)-7H-purin-
8-on (10 mg, Vi du 10) duoc didu ché dudi dang chét rin mau vang. 'H NMR (400
MHz, DMSO-ds) 6 ppm: 10,53 (br. s, 1H), 7,32 (t, J = 6,41 Hz, 2H), 6,95 (br. s, 2H),
6,89 (t, J = 6,38 Hz, 2H), 4,89 (s, 2H), 4,07 (s, 1H), 3,72 (s, 3H), 3,21 (s, 3H). MS theo
thtr nghiém (EST") [((MH)™]: 349.

Vi du 11

6-amino-2-(3-clopropylsulfonimidoyl)-9-[(4-mctoxyphenyl)metyl] -7H-purin-8-on

NH,
N
N7
—O0
O\\ ~ l >—
HN=S"" >N N
J) | \\Q\O
cl \
11

Buéc 1: Diéu ché hop chit 6-amino-2-(3-clopropylsulfanyl)-9-[(4-metoxyphenyl)
metyl]-7H-purin-8-on
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NH,
H
NZ
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11a

Hop chit 11a dugc diéu ché twong tu v6i Vi du 1, Bude 3 bang cach sit dung
hop chét 1-bromo-3-clo-propan va 6-amino-9-[(4-metoxyphenyl)metyl]-2-sulfanyl-
7H-purin-8-cn (hop chit 10b) thay cho metyl iodua va 6-amin0-9-benzy1-2-sulfanyl-
7H-purin-8-on (hop chit 1b). Hop chét 6-amino-2-(3-clopropylsulfanyl)-9-[(4-
metoxyphenyl)metyl]-7H-purin-8-on (3,2 g, hop chit 11a) thu dugc dudi dang chit
rin mau tring. MS theo thit nghiém (ESI*) [(M+H)']: 380.

Buwée 2: Pidu ché hop chit 6-amino-2-(3-clopropylsulfinyl)-9-[(4-metoxyphenyl)
metyl]-7H-purin-8-on

NH,

H
N
[ =

N=
N
CI/\/\ﬁ)\N N

O

Hop chét 11b dugc diéu ché tuong tu véi Vi du 1, Buéce 4 bang cach st dung

11b

hop chét 6-amino-2-(3-clopropylsulfanyl)-9-[(4-metoxyphenyl)metyl]-7H-purin-8-on
(hop chét 11a) thay cho 6-amino-9-benzyl-2-metylsulfanyl-7H-purin-8-on (hgp chét
1c). Hop chét 6-amino-2-(3-clopropylsulfinyl)-9-[(4-metoxyphenyl)metyl]-7H-purin-
8-on (1,3 g, hop chit 11b) thu dugc dudi dang chét rén mau tring. MS theo tht
nghiém (ESTY) [(M+H)"]: 396.

Buéc 3: Dilu ché hep chit 6-amino-2-(3-clopropylsulfonimidoyl)-9-[(4-
metoxyphenyl)metyl]-7H-purin-8-on
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Hop chit néu & d& muc dugc diéu ché teong ty v6i Vi du 1, Bwée S béng cach
sit- dung hop chit 6-amino-2-(3-clopropylsulfinyl)-9-[(4-metoxyphenyl)metyl]-7H-
purin-8-on (hop chét llb) thay cho 6-amino-9-benzyl-2-(2-metylsulfanyl)-7H-purin-8-
on (hop chat 1d). Hop chit  6-amino-2-(3-clopropylsulfonimidoyl)-9-[(4-
metoxyphenyl)metyl]-7H-purin-8-on (40 mg, Vi du 11) thu dugc dudi dang chét rin
mau tring. "H NMR (400 MHz, DMSO-ds) é ppm: 10,53 (br. s, 1H), 7,32 (t, J = 6,41
Hz, 2H), 6,95 (br. s, 2H), 6,89 (t, J = 6,38 Hz, 2H), 4,89 (s, 2H), 4,07 (s, 1H), 3,89 (m,
2H), 3,72 (s, 3H), 3,52 (m, 2H), 2,13 (m, 2H). MS theo thir nghiém (ESTH) [M+H)']:
411.

Vidy 12

6-amin0-9-[(4-metoxyphenyl)metyl]-2-(3-pyrolidin-1-ylpropylsulfonimidoyl)-7H-

purin-8-on
NH, :
s
NZ
) o)
\ A | N>:
HN=S N

7 O
G\] \
12
B6 sung pyrolidin (0,9 mL, 11,0 mmol) ting giot vao dung dich ctia 6-amino-2-
(3-clopropylsulfonimidoyl)-9-[(4-metoxyphenyl)1netyl]-7H—purin-8-on (150 mg, hop
chit 11) trong DMSO (5 mL). Hon hgp nay dugc khudy & nhiét o 80°C trong 2 gio.

Hdn hop tao ra dugc pha lodng bang nudce mubi (60 mL), dugc chiét bang EtOAc (60

mL) ba 1An. Lép hitu co duge thu gom, duge rira bang nuée mubi, duge 1am kho bing
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natri sulfat va duoc c6 trong chdn khéng. Phén cin duoc tinh ché bang HPLC diéu ché
4 tao ra hop chit 6-amino-9-[(4-metoxyphenyl)metyl]-2-(3-pyrolidin-1-
ylpropylsulfonimidoyl)-7H-purin-8-on (26 mg, Vi du 12) dudi dang chét rin mau nau
nhat. 'H NMR (400 MHz, DMSO-ds) 6 ppm: 10,88 (br. s, 1H), 7,29 (t, /= 6,41 Hz,
2H), 7,05 (br. s, 2H), 6,88 (t, J = 6,38 Hz, 2H), 4,88 (s, 2H), 3,72 (m, 4H), 2,52 (m,
4H), 2,45 (m, 4H), 1,84 (m, 2H), 1,67 (m, 4H). MS theo thit nghiém (ESI") [MH)"]:
446.

Vidu 13

6-amino-9-[(4-clophenyl)metyl]-2-(metylsulfonimidoyl)-7H-purin-3-on

Buwée 1: Pidu ché hop chit 6-amino-9-[(4-clophenyl)metyl]-2-metylsulfanyl-7H-

purin-8-on

NH,
H
NF N
jges
~ \N N

s
\\Q\Cl

13a
Hop chét 13a dugc didu ché twong tu v6i Vi du 1, Buéde 3 bing cach st dung
hop chét 6-amino-9-[ (4-clophenyl)metyl]-2-sulfanyl-7 H-purin-8-on (hop chét 9b) thay
cho 6-amino-9-benzyl-2-sulfanyl-7H-purin-8-on (hop chét 1b). Hop chét 6-amino-9-
[(4-clophenyl)metyl]-2-metylsulfanyl-7H-purin-8-on (1,2 g, hop chit 13a) thu dugc
duéi dang chét rin mau tréng. MS theo tht nghiém (ESI*) [(M+H)']: 322,
Buwée 2: Diéu ché hop chit 6-amino-9-[(4-clophenyl)metyl]-2-metylsulfinyl-7H-

purin-8-on
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13b

Hop chét 13b duoc didu ché tuong tu vé6i Vi du 1, Bude 4 bang cach st dung
hop chit 6-amino-9-[(4-clophenyl)metyl]-2-metylsulfanyl-7H-purin-8-on (hop chét
13a) thay cho 6-amino-9-benzyl-2-metylsulfanyl-7H-purin-8-on (hgp chét 1c). Hop
chit 6-amino-9-[(4-clophenyl)metyl]-2-metylsulfanyl-7H-purin-8-on (148 mg, hop
chit 13b) thu dugc duéi dang chat rén mau tring. MS theo thit nghiém (ESI)
[(M+H)*]: 338.

Buéc 3: Didu ché hop chit  6-amino-9-[(4-clophenyl)metyl]-2-
(metylsulfonimidoyl)-7H-purin-8-on

NH
2 H
NZ NN
O“ /k | N>=O
\\Q\m
13 |

Hop chit néu & d& muc dugc didu ché twong tu v6i Vi du 1, Buée 5 bing cach
st dung hop chit 6-amino-9-[(4-clophenyl)metyl]-2-metylsulfanyl-7H-purin-8-on
(hop chét 13b) thay cho using 6-amino-9-benzyl-2-metylsulfanyl-7H-purin-8-on (hop
chit 1d). Hop chét 6-amino-9-[(4-clophenyl)metyl]-2-metylsulfinyl-7H-purin-8-on (7
mg, Vi du 13) thu dugc dudi dang chét rin mau tring. 'H NMR (400 MHz, DMSO-db)
0 ppm: 10,53 (br. S, lH),v7,36-7,51 (m, 4H), 6,98 (br. s, 2H), 4,96 (s, 2H), 4,07 (s, 1H),
3,18 (s, 3H). MS theo thir nghiém (ESI*) [(M'H)"]: 353.

Vi du 14

6-amino-9-[(6-clo-3-pyridyl)metyl]-2-(propylsulfonimidoyl)-7H-purin-8-on

-58-



29359

NH,
N
NZ
@) O
\\ S | N>:
HN=S N
74
\\Q\Cl
N
14

Buérc 1: Didu ché hop chit 4-amino-3-[(6-clo-3-pyridyl)metyl]-2-oxo-1H-imidazol-

5-carbonitril

N
NN H

| )=o0
H,N~ ~N

-
— Cl
N
14a

Hop chét 14a dugc didu ché twong tu v6i Vi du 9, Buéde 1 bang céch st dung
hop chét (6-clo-3-pyridyl)metanamin (Alfa Aesar (China) Co., Ltd., catald sb:
1.19283-25 g) thay cho (4-clophenyl)metylamin. Hop chit 4-amino-3-[(6-clo-3-
pyridyl)metyl]-2-oxo-1H-imidazol-5-carbonitril (7,8 g, hop chét 14a) thu dugc dudi
dang chét rdn mau tring. MS theo thit nghiém (ESIY) [((M+H)"]: 250.
Buéc 2: Didu ché hop chit 6-amino-9-[(6-clo-3-pyridyl)metyl]-2-sulfanyl-7H-
purin-8-on

NH,
N
NZ
A=
Hs” SN~ N
L
- Cl
N
14b

Hop chét 14b dirgc didu ché twong tu véi Vi du 9, Buée 2 bang céach st dung
hop chét 4-amino-3-[(6-clo-3-pyridyl)metyl]-2-oxo-1 H-imidazol-5-carbonitril - (hop
chit 14a) thay cho 4-amino-3-[(4-clophenyl)metyl]-2-oxo-1H-imidazol-5-carbonitril
(hop chat 9a). Hop chit 6-amino-9-[(6-clo-3-pyridyl)metyl]-2-sulfanyl-7H-purin-8-on
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(1,1 g, hop chit 14b) thu dugc dudi dang chét rin mau trang. MS theo th nghiém
(BESIY) [(M+H)*]: 309.

Buéc 3: Didu ché hep chit 6-amino-9-[(6-clo-3-pyridyl)metyl]-2-propylsulfanyl-
7H-purin-8-on

NH,

N

N7
e
\/\S N N
L
— Cl
N

Hop chét 14¢ dugc diéu ché tuong tu véi Vi du 1, Buée 3 bing cach sir dung

14c

hop chét 6-amino-9-[(6-clo-3-pyridyl)metyl]-2-sulfanyl-7H-purin-8-on (hop chét 14b)
thay cho 6-amino-9-benzyl-2-sulfany!-7H-purin-8-on (hop chit 1b). Hop chét 6-
amino-9-[(6-clo-3-pyridyl)metyl]-2-propylsulfanyl-7H-purin-8-on (750 mg, hop chét
14c¢) thu dugce dudi dang chét rin mau tring. MS theo thr nghiém (ESI) [M+H)"]:
351.

Buéc 4: Didu ché hop chit 6-amino-9-[(6-clo-3-pyridyl)metyl]-2-propylsulfinyl-
7H-purin-8-on

14d
Hop chét 14d dugc diéu ché twong tu v6i Vi du 1, Bude 4 bing cach st dung
hop chét 6-amino-9-[(6-clo-3 -pyridyl)metyl]-2-propylsulfanyl-7H-purin-8-on  (hop
chit 14¢) thay cho 6-amino-9-benzyl-2-metylsulfanyl-7H-purin-8-on (hop chét 1c).
Hop chét 6-amino-9-[(6-clo-3-pyridyl)metyl]-2-propylsulfinyl-7H-purin-8-on (750 mg,
hop chét 14d). MS theo thtr nghiém (ESI") [(M+H)"]: 367.

Buéc 5: Dibu ché hop chit  6-amino-9-[(6-clo-3-pyridyl)metyl]-2-
(propylsulfonimidoyl)-7H-purin-8-on

-60-



29359

NH,

N

H
N
—0
Q\/k\ | N
N

HN=S
74
L@Cl
N

14

Hop chét néu & d& muc dugc didu ché twong tu véi Vi du 1, Buée 5 bang cach
stt dung hogp chit 6-amino-9-[(6-clo-3-pyridyl)metyl]-2-propylsulfanyl-7H-purin-8-on
(hop chit 14d) thay cho 6-amino-9-benzyl-2-metylsulfinyl-7H-purin-8-on (hop chéit
1d). Hop chét 6-amino-9-[(6-clo-3-pyridyl)metyl]-2-(propylsulfonimidoyl)-7H-purin-
8-on (4 mg, Vi du 14) thu dugc dudi dang chét rin mau tring. '"H NMR (400 MHz,
DMSO-ds) 6 ppm: 10,80 (br. s, 1H), 8,45 (d, J= 2,4 Hz, 1H), 7,81 (dd, J=2,4, 8,0 Hz,
1H), 7,49 (d, J = 8,0 Hz, 1H), 7,04 (br. s, 2H), 5,01 (s, 2H), 4,06 (s, 1H), 3,24-3,43 (m,
2H), 1,53-1,73 (m, 2H), 0,92 (t, J= 8,0 Hz, 3H). MS theo thir nghiém (ESTH [(MH)T:
382.

Vi du 15

6-amino-9-[(2-clophenyl)metyl]-2-(propylsulfonimidoyl)-7H-purin-8-on

NH,
N
NZ
o)
o I I =
HN=S N N
c;|f
15
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Buée 1: Didu ché hop chit 6-clo-N-[(2-clophenyl)metyl]-5-nitro-2-propylsulfanyl-
pyrimidin-4-amin

o]
A2

)\\ |
NN SN SNH
Cl: i

B6 sung dung dich (2-clophenyl)metylamin (5,5 g, 39 mmol) trong THF (50 mL)

16a

vao dung dich ctia 4, 6-diclo-5-nitro-2-propylsulfanyl-pyrimidin (10 g, 37,0 mmol, J &
K scientific, catald sb: J92 090911 25G) va DIPEA (5,8 g, 45 mmol) trong THF (200
mL) & -78°C. Sau khi bd sung, hdn hop nay duge khudy & nhiét do ndy trong 2 gid.
Hon hop tao ra dugc cd, duge chiét bang EtOAc. Pha hitu co dugc rira bang nuéc,
duge 1am kho bang natri sulfat khan, dugc loc va dugc co trong chdn khong. Phan cin
dugc tinh ché bing séc ky cot dugc rira gidi bing PE/ EtOAc tir 20/1 dén 5/1 (V/V) dé
tao ra 6-clo-N-[(2-clophenyl)metyl]-5-nitro-2-propylsulfanyl-pyrimidin-4-amin (11 g,
hop chét 15a) du6i dang chit rin mau vang. MS theo th nghiém (ESI") [(M+H)']:
373.

Buéc 2: DPidu ché hop chit 6-clo-N4-[(2-clophenyl)metyl]-2-propylsulfanyl-
pyrimidin-4,5-diamin

cl
NH,

NF

|
\/\S)\\N NH

be

15b
Bb sung bui Zn (9,5 g, 147 mmol) thanh cac phﬁn nho vao dung dich cua 6-clo-
N—[(2-clopheny1)metyl]-5-nitro-2-propylsu1fany1-pyrimidin—4-amin (11 g, 29,5 mmol,
hop chat 15a) va HOAc (17,7 g, 295 mmol) trong THF (400 mL) & 0°C. Sau khi b
sung, hdn hop nay dugc khudy & nhiét 46 nay trong 12 gid va loc. Phan dich loc dugc
bazo héa bing NaHCO;3, duge chiét bing DCM, duoc 1am kho bing natri sulfat khan
va dugc cO trong chdn khéng dé tao ra 6-clo-N4-[(2-clophenyl)metyl]-2-
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propylsulfanyl-pyrimidin-4,5-diamin (9,0 g, hop chét 15b). MS theo thit nghiém (ESI*)
[(M+H)']: 343.
Buéce 3: Didu ché hop chéit 6-clo-9-[(2-clophenyl)metyl]-2-propylsulfanyl-7H-

purin-8-on

Cl H
N7
X
NNs SN TN
7\

)

Cl
15¢

B6 sung CDI (21 g, 131 mmol) vao dung dich cla 6-clo-N4-[(2-
clophenyl)metyl]-2-propylsulfanyl-pyrimidin-4,5-Ciamin (9,0 g, 26,2 mmol, hop chét
15b) trong THF (800 mg). Phan tng nay duoc gilt & nhigt do 80°C trong 12 gio. Hén
hgp phan tng nay dugc lam lanh xubng RT, va sau d6 dugc cd trong chdn khong.
Phén cn dugc pha lodng bang nude (100 mL), duge chiét bang EtOAc (125 mL) hai
14n, duoc 1am khd bing natri sulfat khan va duge cd trong chdn khéng. Phén cin duoc
tinh ché bing cot dugce rira gidi bang PE / EtOAc tir 10/1 dén 1:1 (V/V) d¢ tao ra 6-
clo-9-[(2-clophenyl)metyl]-2-propylsulfanyl-7 H-purin-8-on (9,5 g, hop chét 15¢) dudi
dang chét rdn mau xam. MS theo tht nghiém (ESI*) [(M+H)']: 369.

Buéec 4: Diéu ché hop chiat 9-[(2-clophenyl)metyl]-6-[(4-metoxyphenyl)
metylamino]-2-propylsulfanyl-7H-purin-8-on

NHPMB

H

N
=0

N

)

15d C

N7

\/\S/k\N |

BS sung PMBNH: (36 g, 262 mmol) vao dung dich cta 6-clo-9-[(2-
clophenyl)metyl]-2-propylsulfanyl-7H-purin-8-on (9,0 g, 26,2 mmol, hop chét 15¢)
trong #n-BuOH (200 mL). Phan Ung nay dugc khudy & nhiét d6 130°C trong 12 gio.
Hon hop phén tng nay dugc lam lanh Xuéng 20°C, duoc rét vao PE. Chét két taa tao
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thanh dugc thu gom bang cach loc d8 tao ra hop chéat 9-[(2-clophenyl)metyl]-6-[(4-
metoxyphenyl)metylamino]-2-propylsulfanyl-7H-purin-8-on du6i dang chét rin mau
tring (10,2 g, hop chét 15d). MS theo thir nghiém (ESIY) [(M+H)"]: 470.

Buée 5: Didu ché hop chit 6-amino-9-[(2-clophenyl)metyl]-2-propylsulfanyl-

L
=

Cl

7H-purin-8-on

15e
9-[(2-clophenyl)metyl]-6-[(4-metoxyphenyl)metylamino]-2-propylsulfanyl-7H-

purin-8-on (2,0 g, 4,2 mmol, hop chét 15d) dugc hoa tan trong TFA (10 mL) va dugc
khudy & 60°C trong 12 gio. Hon hop phén tmg nay dugc ¢d trong chdn khéng, va dugce
bazo hoa bang dung dich NaHCOs. Chét két tua tao ra dugc thu gom bang cach loc va
dwoc tinh ché dé tao ra hop chét 6-amino-9-[(2-clophenyl)metyl]-2-propylsulfanyl-7H-
purin-8-on (600 mg, hop chét 15e). MS theo thit nghiém (ESI*) [(M+H)*]: 350.

Buwéc 6: Didu ché hop chit 6-amino-9-[(2-clophenyl)metyl]-2-propylsulfinyl-7H-

purin-8-on
NH, H

>=o

0

Cl

\/\S/k

156f

Bd sung m-CPBA (221 mg,1,29 mmol) vao dung dich cia 6-amino-9-[(2-
clophenyl)metyl]-2-propylsulfanyl-7H-purin-8-on (300 mg, 0,86 mmol, hop chét 15¢)
trong THF (7 mL) & 0°C va hdn hop phan tmg duge khudy & 25°C trong 15 phit. Hdn
hop nay duogc loc, va dugc rira bing THF (1 mL) ba 14n. Chét rin dugc thu gom dugc
ddng bay hoi v6i toluen hai 1an d8 tao ra hop chit 6-amino-9-[(2-clophényl)1nety1]-2-
propylsulfinyl-7H-purin-8-on (150 mg, hop chéit 15f) dudi dang chat rin mau tring.
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Chét nay dugc st dung trong budc tiép theo ma khong cAn tinh ché thém. MS theo thi
nghiém (EST) [(M+H)]: 366.

Buwée 7: Pidu ché hop chit  6-amino-9-[(2-clophenyl)metyl]-2-
(propylsulfonimidoyl)-7H-purin-§-on

NH,
N
NZ
o) o)
> o L=
HN=S N N
C:f
15

B4 sung NaN; (53 mg, 0,81 mmol) vie dung dich cua 6-amino-9-[(2-
clophenyl)metyl]-2-propylsulfinyl-7H-purin-8-on (100 mg, 0,27 mmol, hop chét 15f)
trong chat phan Gng Eaton (1 mL) va hdn hop nay dugc khudy & nhiét 6 60°C trong
0,5 gidr. B sung hdn hop phéan tng nay vao nuée da va duge bazo hoa bang dung dich
amoni hydroxit 0,88 N, dugc chiét bang »-BuOH (10 mL) bdn 14n va duoc cd trong
chén khéng. Phin cin duoc tinh ché bing HPLC diéu ché dé tao ra hop cht 6-amino-
9-[(2-clophenyl)metyl]-2-(propylsulfonimidoyl)-7H-purin-8-on (35 mg, Vi du 15)
dudi dang chét rdn mau tring. 'H NMR (400 MHz DMSO-ds) é ppm: 10,78 (br. s.,
1H), 7,51-7,49 (m, 1H), 7,33-7,28 (m, 2H), 7,14-7,12 (m, 1H), 7,04 (br. s., 2H), 5,05 (s,
2H), 3,98 (s, 1H), 3,35-3,24 (m, 2H), 1,62-1,55 (m, 2H), 0,86 (t, /= 7,3 Hz, 3H). MS
theo thtr nghiém (ESI") [(M+H)']: 381.

Vidu 16
6-amino-2-(metylsulfonimidoyl)-9-(3-pyridylmetyl)-7H-purin-8-on

NH,

N

NZ
o I I =0
HN=S" N7 N

7\

=

N

16
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Buée 1: Didu ché hop chit 6-clo-2-metylsulfanyl-5-nitro-N-(3-pyridylmetyl)
Cl
\S/k\N NH

16a

pyrimidin-4-amin

\S

Hop chét 16a dugc didu ché tuong tw véi Vi dy 15, Bwée 1 bing céch st dung
hop chit 4-pyridylmetylamin va 4,6-diclo-2-metylsulfanyl-5-nitro-pyrimidin (J & K
scientific, catald sb: J92-058972-5G) thay cho (2-clophenyl)metylamin v& 4,6-diclo-2-
propylsulfanyl-5-nitro-pyrimidin. ~ Hop chit  6-clo-2-metylsulfanyl-5-nitro-N-(3-
pyridylmetyl)pyrimidin-4-amin (hop chét 16a), chit nay dugc st dung trong budc tiép
theo ma khong can tinh ché thém. MS theo tht nghiém (ESI') [(M+H)']: 312.

Buéc 2: Didu ché hop chit 6-clo-2-metylsulfanyl-N4-(3-pyridylmetyl)pyrimidin-

Cl
\SAN NH
N

~Z

N

4,5-diamin

16b

Hop chéit 16b dugc diéu ché twong tu véi Vi du 15, Buée 2 bang cach st dung
hop chit 6-clo-2-metylsulfanyl-5-nitro-N-(3-pyridylmetyl)pyrimidin-4-amin (hop chit
16a) thay cho 6-clo-N-[(2-clophenyl)metyl]-5-nitro-2-propylsulfanyl-pyrimidin-4-
amin (hop chit 15a). Hop chét 6-clo-2-metylsulfanyl-N4-(3-pyridylmetyl)pyrimidin-
4,.5-diamiri (700 nﬂg, hop chét 16b) thu dugc dudi dang chét rin maﬁ tréng. MS theo
thtr nghiém (ESI*) [(M+H)"]: 282.
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Buée 3: Didu ché hop chit 6-clo-2-metylsulfanyl-9-(3-pyridylmetyl)-7H-purin-8-

on

N/
| o)
\s)*N N>=
=)
=N
16¢c

Hop chét 16¢ dugc diéu ché tvong tu véi Vi du 15, Bwéc 3 bang cach str dung
hop chét 6-clo-2-metylsulfanyl-N4-(3-pyridylmetyl)pyrimidin-4,5-diamin (hop chét
16b) thay cho 6-clo-N-4-[(2-clophenyl)metyl]-2-propylsulfanyl-pyrimidin-4,5-diamin
(hop chét 15b). Hop chit 6-clo-2-metylsulfanyl-9-(3-pyridylmetyl)-7H-purin-8-on
(600 mg, hop chét 16¢) thu dugc dudi dang chét rin mau tring. MS theo thr nghiém
(EST") [(M+H)™]: 308.

Buéc 4: Didu ché hop chit 6-[(4-metoxyphenyl)metylamino]-2-metylsulfanyl-9-(3-
pyridylmetyl)-7H-purin-8-on

NHPMB

N7

H
N
AL
pa
)

Hop chit 16d dugc didu ché twong tu véi Vi du 15, Buéc 4 bang cach sir dung

16d

hop chét 6-clo-2-metylsulfanyl-9-(3-pyridylmetyl)-7H-purin-8-on (hop chit 16¢) thay
cho 6-010-9-[(2-clophenyl)metyl]-Z-propylsulfanyl-7H—purin—8-on (hop chét 15¢). Hop
chit 6-[(4-metoxyphenyl) metylamino]-2-metylsulfanyl-9-(3-pyridylmetyl)-7H-purin-
8-on (620 mg, hop chit 16d) thu dugc dudi dang chét rin mau trang. MS theo thir
nghiém (ESTY) [(M+H)']: 409.
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Buéc 5: Didu ché hop chit 6-amino-2-metylsulfanyl-9-(3-pyridylmetyl)-7H-purin-

H
NZ NN
0
\SJ\\)NINF
3
=N

16e

8-on

Hop chét 16e dugc didu ché twong tu véi Vi du 15, Buée 5 bang céch sir dung
hop chdt 6-[(4-metoxyphenyl)metylamino]-2-metylsulfanyl-9-(3-pyridylmetyl)-7H-
purin-8-on (hop chit 16d) thay cho 9-[(2-clophenyl)metyl]-6-[(4-metoxyphenyl)
metylamino]-2-propylsulfanyl-7H-purin-8-on (hop chit 15d). Hop chét 6-amino-2-
metylsulfanyl-9-(3-pyridylmetyl)-7H-purin-8-on (380 mg, hop chit 16e) thu duoc
duéi dang chét rin mau tring. MS theo tht nghiém (ESI') [(M+H)"]: 289.

Bud6c 6: Didu ché hop chit 6-amino-2-metylsulfinyl-9-(3-pyridylmetyl)-7H-purin-

8-on

NH,

N
N/
\/:I =0
$7NTTN
o) \\@
=N

Hop chit 16f duoc didu ché twong tw v6i Vi du 15, Buée 6 bang cach sit dungby

16f

6-amino-2-metylsulfanyl-9-(3 -pyridylmetyl)-7H—purin—8-oﬁ (hqp chét 16e) thay cho 6-
amino-9-[(2-clophenyl)metyl]-2-propylsulfanyl-7-purin-8-on (hop chit 15e). Hop
chét 6-amino-2-metylsulfinyl-9-(3-pyridylmetyl)-7H-purin-8-on (105 mg, hop chét 16f)
thu dugc du6i dang chit rin mau trang. MS theo thit nghiém (ESIY) [(M+H)"]: 305.
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Bwéc 7: Didu ché hop chit 6-amino-2-(metylsulfonimidoyl)-9-(3-pyridylmetyl)-
7H-purin-3-on

NH,
N
N7
P Was
HN=S"" ~N
| 74 \
=N

16

Hop chit néu & d& muc dugc diéu ché tuong ty voi Vi du 15, Bude 7 b%mg cach
sir dung hop chét 6-amino-2-metylsulfinyl-9-(3-pyridylmetyl)-7H-purin-8-on (200 mg,
hop chét 16f) thay cho 6-amino-9-[(2-clophenyl)metyl]-2-propylsulfinyl-7H-purin-8-
on (hop chét 15f). Hop chit 6-amino-2-(metylsulfonimidoyl)-9-(3-pyridylmetyl)-7H-
purin-8-on (38,2 mg, Vi du 16) thu dugc dudi dang chét rin mau tring. "H NMR (400
MHz, DMSO-ds) § ppm: 8,63 (s, 1H), 8,50 (d, J = 4,52 Hz, 1H), 7,77 (d, /= 8,03 Hz,
1H), 7,38 (dd, J = 7,78, 5,02 Hz, 1H), 7,00 (br. s., 2H), 5,01 (s, 2H), 4,11 (br. s, 1H),
3,19 (s, 3H). MS theo thtt nghiém (ESI") [(M+H)"]: 320.

Téch hop chét cta Vi du 16 bing HPLC khong d6i xtmg tao ra Vi du 16-A (rira
giai nhanh hon, 5,0 mg) va Vi du 16-B (rtra giai cham hon, 7,1 mg) du6i dang chit rén
mau tréng. (Diéu kién tich: metanol 5%-40% (C,05%DEA)/CO; trén cdt ChiralPak
0J-3.)

Vi du 16-A: 'H NMR (400 MHz, DMSO-ds) é ppm: 8,63 (s, 1H), 8,50 (d, J =
4,52 Hz, 1H), 7,77 (d, J = 8,03 Hz, 1H), 7,38 (dd, J = 7,78, 5,02 Hz, 1H), 7,00 (br. s.,
2H), 5,01 (s, 2H), 4,11 (br. s, 1H), 3,19 (s, 3H). MS theo thir nghiém (EST) [(M+H)"]:
320.

Vi du 16-B: 'H NMR (400 MHz, DMSO-de) J ppm: 8,63 (s, 1H), 8,50 d,J=
4,52 Hz, 1H), 7,77 (d, J = 8,03 Hz, 1H), 7,38 (dd, J = 7,78, 5,02 Hz, 1H), 7,00 (br. s.,
2H), 5,01 (s, 2H), 4,11 (br. s, 1H), 3,19 (s, 3H). MS theo thir nghiém (ESTY) [M+H)T:
320.

Vi du 17 va Vi du 18

-69-



29359

3-[[6-amino-8-0x0-2-(propylsulfonimidoyl)-7H-purin-9-yljmetyl]benzouitril (hgp
chit 17) va 3-[[6-amino-8-0x0-2-(propylsulfonimidoyl)-7H-purin-9-yl]metyl]
benzamit (hop chit 18)

NH;
)IH
NZ
HN | >=o0 N
WA Z
O=S/kN N 4
NH;
H .
NZ | N>:o .
Y Vidu 17
O:S/L\N N 7 .
+
NH,
o
17¢ N
N~
0
iy I =0
0=5" >N~ "N NH,
Vidu 18

Buéc 1: Diéu ché hop chit 3-[[(6-clo-5-nitro-2-propylsulfanyl-pyrimidin-4-

yl)amino] metyl]benzonitril
Cl
+
N S0~

|
\/\S/k\N NH

17a

Hop chét 17a dugc diéu ché twong tu véi Vi du 15, Buée 1 bang cach sir dung
hop chét 3-(aminometyl)benzonitril thay cho (2-clophenyl)metylamin. Hop chat 3-
[[(6-clo-5-nitro-2-pr0pylsulfanyl-pyrimidin-4-yl)amino]metyl]benzohitril (2,75g, hop
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chit 17a) thu dugc dudi dang chit rin mau vang. MS theo thi nghiém (ESIY)
[(M+H)']: 364.
Buée 2: Didu ché hop chit 3-[[(5-amino-6-clo-2-propylsulfanyl-pyrimidin-4-

yl)amine]metyljbenzonitril

17b
Hop chét 17b dugce diéu ché twong tu véi Vi du 15, Buéde 2 bang cach st dung
hop chét 3-[[(6-clo-5-nitro-2-propylsulfanyl-pyrimidin-4-yl)amino]metyl]benzonitril
(hop chat 17a) thay cho 6-clo-N-[(2-clophenyl)metyl]-5-nitro-2-propylsulfanyl-
pyrimidin-4-amin (hop chit 15a). Hop chét 3-[[(5-amino-6-clo-2-propylsulfanyl-
| pyrimidin-4-yl)amino]metyl]benzonitril (1,1 g, hop chét 17b) thu dugc duéi dang chét
rin mau tring. MS theo thtr nghiém (ESTY) [(M+H)]: 334.

Buée 3: Pidu ché hop chit 3-[(6-clo-2-propylsulfanyl-8-oxo-7H-purin-9-yl)metyl]

Cl H

N#=

ﬁEFO 2
\/\S N N 7

17¢

-benzonitril

Hop chit 17¢ duge didu ché tuong tu vai Vi du 15, Bwée 3 bz“mg cach st dung
hop chat 3-[[(5-amino-6-clo-2-metylsulfany1-pyrimidin—4-yl)amino]metyl]benzonitril
(hop chit 17b) thay cho 6-clo-N-4-[(2-clophenyl)metyl]-2-propylsulfanyl-pyrimidin-
4,5-diamin (hop chét 15b). 'Hg*p chit 3-[(6-clo-2-metylsulfanyl-8-oxo-7{-purin-9-
yDmetyl]benzonitril (700 mg, hop chit 17¢) thu duoc dudi dang chat rin mau tring.

MS theo thir nghiém (ESI) [(M+H)*]: 360.
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Buérc 4: Didu ché hop chit 3-[[6-[(4-metoxyphenyl)metylamino]-2-propylsulfanyl-
8-0x0-7H-purin-9-yl]metyl]benzonitril

NHPMB
H
NA NN

=0 2

\/\S/I\\N I N

17d

Hop chét 17d dugc diéu ché tuong tu v6i Vi du 15, Bude 4 bing cach sit dung
hop chat 3-[(6-clo-2-metylsulfanyl-8-oxo-7H-purin-9-yl)metyl]benzonitril (hop chit
17¢) thay cho 6-clo-9-[(2-clophenyl)metyl]-2-propylsulfanyl-7H-purin-8-on (hop chat
15¢). Hop chit 3-[[6-[(4-metoxyphenyl) metylamino]-8-oxo-2-propylsulfanyl-7H-
purin-9-ylJmetyl]benzonitril (900 mg, hgp chét 17d) thu dugc dudi dang chét rin mau
tréng. MS theo thir nghiém (ESI") [(M+H)"]: 461.

Buéc 5: Ditu ché hop chit 3-[(6-amino-8-oxo-2-propylsulfanyl-7H-purin-9-
yl)metyl] benzonitril

NH, H
N
NZ
/:\J[ >=O /N
~g N N /4
17e

Hop chit 17e dugc diéu ché twong tu véi Vi du 15, Buée 5 bang cach st dung
hop chét 3-[[6-[(4-metoxyphenyl)metylamino]-2-pr0pylsulfanyl-8-0xo-7H—purin—9-
yl]metyl]benzonitril  (hop chdt 17d) thay cho 9-[(2-clophenyl)metyl]-6-[(4-
metoxyphenyl)metylamino]-2-propylsulfanyl-7H-purin-8-on (hop chét 15d). Hop chat
3-[(6-arnino-8-oxo-2-propylsulfanyl-7H-purin—9-yl)mety1]benzonitril (600 mg, hop
chit 17e) thu dugc dudi dang chit rdn mau tring. MS theo thir nghiém (ESI")
[(M+H)"]: 341.
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Bwéc 6: Didu ché hop chit 3-[(6-amino-8-oxo-2-propylsulfinyl-7H-purin-9-
yl)metyl] benzonitril

NH, 1

N)IN>=O N
5

17f

Hop chat 17f dugc diéu ché tuong tu vé6i Vi du 15, Bwéce 6 bing céch st dung
hop chét 6-amino-2-propylsulfanyl-9-(2-pyridylmetyl)-7H-purin-8-on (hop chit 17e)
thay cho 6-amino-9-[(2-clophenyl)metyl]-2-propylsulfanyl-7H-purin-8-on (hop chét
15¢). Hop chét 3-[(6-amino-8-oxo-2-propylsulfinyl-7H-purin-9-yl)metyl[benzonitril
(610 mg, hop chét 17f) thu duoc dudi dang chit rdn mau trng. MS theo thir nghi¢m
(ESTY) [(M+H)"]: 357.

Buéc 7: Ditu ché hop chit 3-[[6-amino-8-0xo-2-(propylsulfonimidoyl)-7H-purin-
9-yllmetyl]benzonitril (hop chit 17) va 3-[[6-amino-8-0x0-2-
(propylsulfonimidoyl)-7H-purin-9-yljmetyl]benzamit (hop chit 18)

NH, NH,
H H
N7 N N

NZ
HN l >:O N | >=O o
Y HN
o?é SN 4 o:\\S)\\N N NH,
17 18

Hop chét néu & d& muc dugc didu ché tuong tu v6i Vi du 15, Bude 7 bang cach
st dung hop chét 6-amino-2-metylsulfinyl-9-(2-pyridylmetyl)-7H-purin-8-on (270 mg,
hop chit 17f) thay cho 6-amino-9-[(2-clophenyl)metyl]-2-propylsulfinyl-7 H-purin-8-
on (hop chit 15f). Hop chét 3-[[6-amino-8-oxo-2-(propylsulfonimidoyl)-7H-purin-9-
yl]metyl]benzonitril (5 mg, Vi du 17) va 3-[[6-amino-8-ox0-2-(propylsulfonimidoyl)-
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7H-purin-9-yl]metyl]benzamit (41 mg, Vi du 18) thu dugc dudi dang chét rin mau
tréng.

Hop chit 17: 'TH NMR (400 MHz, DMSO-ds) 6 ppm: 10,62 (br. s, 1H), 7,76-7,80
(m, 2H), 7,66 (d, J = 8 Hz, 1H), 7,53-7,57 (m, 1H), 6,99 (br. s, 2H), 5,02 (s, 2H), 4,05
(s, 1H), 3,28-3,31 (m, 2H), 1,57-1,65 (m, 2H), 0,89 (t, J = 8,0 Hz, 3H). MS theo thur
nghiém (ESI") [MH)]: 372.

Hop chit 18: '"H NMR (400 MHz, DMSO-ds) § ppm: 10,85 (br. s, 1H), 7,97 (s,
1H), 7,84 (s, 1H), 7,77 (d, J = 8 Hz, 1H), 7,47 (d, J = 8 Hz, 1H), 7,37-7,42 (m, 2H),
7,06 (br. s, 2H), 5,00 (s, 2H), 4,01 (s, 1H), 3,28-3,30 (m, 2H), 1,55-1,67 (m, 2H), 0,88
(t, J= 8,0 Hz, 3H). MS theo thir nghiém (ESI") [(M'H)™]: 390.

Vidu 19

6-amino-2-(metylsulfonimidoyl)-9-(2-pyridylmetyl)-7H-purin-8-on

NH,
N
NZ
o\\ - | >=O
HN=S N N
| 74 \
N~

19

Buéc 1: Didu ché hop chét 6-clo-2-metylsulfanyl-5-nitro-N-(2-pyridylmetyl)
cl
\S)\\N NH

19a

pyrimidin-4-amin

Hop chit 19a dugc diéu ché twong tu véi Vi du 15, Bude 1 bing céach sit dung
hop chét 2-pyridylmetylamin va 4,6-diclo-2-metylsulfanyl-5-nitro-pyrimidin thay cho
(2-clophenyl) metylamin va 2-clophenylmetylaizin va 4,6-diclo-2-propylsulfanyl-5-
nitro-pyrimidin. Hop chit 6-clo-2-metylsulfanyl-5-nitro-N-(2-pyridylmetyl)pyrimidin-
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4-amin (4,64 g, hop chit 19a) thu dugc duéi dang chét rin mau tring. MS theo thi
nghiém (EST") [(M+H)"]: 312.

Buéc 2: Didu ché hop chit 6-clo-2-metylsulfanyl-N4-(2-pyridylmetyl)pyrimidin-

Cl
N)\/l[NH2
\S)QN

NH

4,5-diamin

19b
Hop chét 19b duge diéu ché tuong tw v6i Vi du 15, Bude 2 bang cach st dung
hop chét 6-clo-2-metylsulfanyl-5-nitro-N-(2-pyridylmetyl)pyrimidin-4-amin (hgp chét
19a) thay cho 6-clo-N-[(2-clophenyl)metyl]-5-nitro-2-propylsulfanyl-pyrimidin-4-
amin (hop chét 15a). Hop chit 6-clo-2-metylsulfanyl-N4-(2-pyridylmetyl)pyrimidin-
4,5-diamin (2,3 g, hop chét 19b) thu dugc dudi dang chét rin mau tring. MS theo thtr
nghiém (EST") [(M+H)']: 282.

Buéc 3: Didu ché hop chit 6-clo-2-metylsulfanyl-9-(2-pyridylmetyl)-7H-purin-8-

N/
| 0
\SJ*N N>=
)
N\

19¢

on

Hop chit 19¢ duge didu ché tuwong ty v6i Vi du 15, Bwdce 3 bang cach str dung
hop chit 6-clo-2-metylsulfanyl-N4-(2-pyridylmetyl)pyrimidin-4,5-diamin (hop chét
19b) thay cho 6-clo-N-4-[(2-clophenyl)metyl]-2-propylsulfanyl-pyrimidin-4,5-diamin
(hop chét 15b). Hop chét 6-clo-2-metylsulfanyl-9-(2-pyridylmetyl)-7 H-purin-8-on (2,0
g, hop chit 19¢) thu dugc dudi dang chét rén mau tring. MS theo thit nghiém (ESIY)
[(M+H)"]: 308.
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Buéc 4: Pidu ché hop chit 6-[(4-metoxyphenyl)metylamino]-2-metylsulfanyl-9-(2-
pyridylmetyl)-7H-purin-8-on

NHPMB
N
NZ
| o)
\S)\\N N>=
7 \
N\

19d

Hop chit 19d duoc didu ché twong tu v6i Vi du 15, Bwéc 4 bang cach st dung
hop chét 6-clo-2-metylsulfanyl-9-(2-pyridylmetyl)-7H-purin-8-on (hop chét 19¢) thay
cho 6-clo-9-[(2-clophenyl)metyl]-2-propylsulfanyl-7H-purin-8-on (hop chét 15¢). Hop
chét 6-[(4-metoxyphenyl) metylamino]-2-metylsu.fanyl-9-(2-pyridylmetyl)-7H-purin-
8-on (2,0 g, hop chit 19d) thu dugc dudi dang chét rin mau tring. MS theo thu
nghiém (EST) [(M+H)"]: 409.

Buéc 5: Didu ché hop chit 6-amino-2-metylsulfanyl-9-(2-pyridylmetyl)-7H-purin-
8-on

NH,

S U
\s)*N N
-
N\

19e

Hop chit 19¢ dugc didu ché twong tu véi Vi du 15, Buwérc 5 bing cach sir dung
hop chét 6-[(4-metoxyphenyl)metylamino]-2-metylsulfanyl-9-(2-pyridylmetyl)-7H-
purin-8-on (hop chit 19d) thay cho 9-[(2-clophenyl)metyl]-6-[(4-metoxyphenyl)
metylamind]-2-propylsulfanyl-7H—purin—8-on (hop chit 15d). Hop chit 6-amino-2-
metylsulfanyl-9-(2-pyridylmetyl)-7H-purin-8-on (1,14 g, hop chét 19e) thu dugc duéi
dang chét rén mau tring. MS theo thtr nghiém (ESI") [(M+H)"]: 289.
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Buéc 6: Ditu ché hop chit 6-amino-2-metylsulfinyl-9-(2-pyridylmetyl)-7H-purin-

8-on

NH,

Nﬁ(ﬂﬁo
N0
N=—

Hop chét 19f dugc diéu ché tuwong tu véi Vi du 15, Bude 6 bing cach st dung

19f

hop chét 6-amino-2-metylsulfanyl-9-(2-pyridylmetyl)-7H-purin-8-on (hop chat 19e)
thay cho 6-amino-9-[(2-clophenyl)metyl]-2-propylsulfanyl-7H-purin-8-on (hop chét
15¢). Hop chéit 6-amino-2-metylsulfinyl-9-(2-pyridylmetyl)-7H-purin-8-on (280 mg,
hop chét 19f) thu dugc dudi dang chét rdn mau trdng. MS theo thir nghi¢m (ESI”)
[(M+H)*]: 305.

Buéc 7: Didu ché hop chit 6-amino-2-(metylsulfonimidoyl)-9-(2-pyridylmetyl)-
7H-purin-8-on

NH,
N
NZ
O
?\ "\ | N>:
HN=S N
7\
N—
19

Hop chét néu & d& muc duge diéu ché twong ty v6i Vi du 15, Buée 7 bang cach
st dung hop chit 6-amino-2-metylsulfinyl-9-(2-pyridylmetyl)-7H-purin-8-on (hop
chit 19f) thay cho 6-amino-9-[(2-clophenyl)metyl]-2-propylsulfinyl-7H-purin-8-on
(hop chat 15f). Hop chit 6-amino-2-(metylsulfonimidoyl)-9-(2-pyridylmetyl)-7H-
purin-8-on (50 mg, Vi du 19) thu dugc duéi dang chét rin mau tréng. '"H NMR (400
MHz, DMSO-ds) 6 ppm: 8,47 (d, J = 4,27 Hz, 1H), 7,77 (td, J = 7,65, 1,51 Hz, 1H),
7,24-7,33 (m, 2H), 7,19 (br. s., 2H), 5,09 (s, 2H), 4,00 (br. s., 1H), 3,11 (s, 3H). MS
theo thir nghiém (ESI*) [(M+H)"]: 320.

Vi du 20
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6-amino-2-(metylsulfonimidoyl)-9-(4-pyridylmetyl)-7H-purin-8-on

NH,
N
NZ
O\\ /k\ | %O
HN=S-" >N N
| 7\
N
=~
20

Buéc 1: Didu ché hop chit 6-clo-2-metylsulfanyl-5-nitro-N-(4-pyridylmetyl)

pyrimidin-4-amin

Cl
NO,

NZ |
\s)\\m NH

20a

Hop chét 20a dugc didu ché twong ty v6i Vi du 15, Buée 1 bang cach st dung
hop chét 4-pyridylmetylamin va 4,6-diclo-2-metylsulfanyl-5-nitro-pyrimidin thay cho
(2-clophenyl) metylamin va 4,6-diclo-2-propylsulfanyl-5-nitro-pyrimidin. Hop chit 6-
clo-2-metylsulfanyl-5-nitro-N-(4-pyridylmetyl)pyrimidin-4-amin (1,0 g, hop chét 20a)
thu dugc du6i dang chét r&n mau vang. MS theo thit nghiém (ESI) [(M+H)™]: 312.

Budée 2: Didu ché hop chit 6-clo-2-metylsulfanyl-N4-(4-pyridylmetyl)pyrimidin-

4,5-diamin
Cl
NP NH,
\S/l\\N NH
| S
_N
20b

Hop chét 20b dugc diéu ché twong tu v6i Vi du 15, Budéc 2 bang cach sit dung
hop chit 6-clo-2-metylsulfanyl-5-nitro-N-(4-pyridylmetyl)pyrimidin-4-amin (hop chét
20a) thay cho 6-clo-N-[(2-clophenyl)metyl]-5-nitro-2-propylsulfanyl-pyrimidin-4-
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amin (hop chéit 15a). Hop chit 6-clo-2-metylsulfanyl-N4-{4-pyridylmetyl)pyrimidin-
4,5-diamin (900 mg, hop chit 20b) thu dugc dudi dang cht rin mau tring. MS theo
thir nghiém (ESIY) [(M+H)']: 282.

Bude 3: Pidu ché hop chét 6-clo-2-metylsulfanyl-9-(4-pyridylmetyl)-7H-purin-8-

N/
| 0
\s/kN N>=

Hop chat 20¢ dugc diéu ché twong tu véi Vi du 15, Buée 3 bing cach st dung

on

20c

hop chét 6-clo-2-metylsulfanyl-N4-(4-pyridylmetyl)pyrimidin-4,5-diamin (hop chét
20b) thay cho 6-clo-N-4-[(2-clophenyl)metyl]-2-propylsulfanyl-pyrimidin-4,5-diamin
(hop chit 15b). Hop chit 6-clo-2-metylsulfanyl-9-(4-pyridylmetyl)-7H-purin-8-on
(620 mg, hop chét 20c) thu dugc dudi dang chét rin me‘lu_tréng. MS theo thir nghiém
(ESTY) [((M+H)"]: 308.

Buéc 4: Diéu ché hop chit 6-[(4-metoxyphenyl)metylamino]-2-metylsulfanyl-9-(4-
pyridylmetyl)-7H-purin-8-on
NHPMB

N7

H

N
\S)\\N | N>=O
20d =S5

Hop chit 20d duoc diéu ché twong ty véi Vi du 15, Bude 4 béng cach str dung
hop chét 6-clo-2-metylsulfanyl-9-(4-pyridylmetyl)-7H-purin-8-on (hop chét 20c¢) thay
cho 6-clo-9-[(2-clophenyl)metyl]-2-propylsulfanyl-7H-purin-8-on (hop chét 15¢). Hop
chit 6-[(4-metoxyphenyl) metylamino]-2-metylsulfanyl-9-(4-pyridylmetyl)-7H-purin-
8-on (700 mg, hop chit 20d) thu dugc dudi dang chét rén mau tring. MS theo thir
nghiém (ESIY) [(M+H)"]: 409.
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Buée 5: Pidu ché hop chét 6-amino-2-metylsulfanyl-9-(4-pyridylmetyl)-7H-purin-

&-on
NH,
NP NN
[ =o
7\
N
20e

Hop chit 20e duoc diéu ché teong ty v6i Vi du 15, Bude 5 béng céach st dung
hop chdt 6-[(4-metoxyphenyl)metylamino]-2-metylsulfanyl-9-(4-pyridylmetyl)-7H-
purin-8-on (hop chit 20d) thay cho 9-[(2-clophenyl)metyl]-6-[(4-metoxyphenyl)
metylamino]-2-propylsulfanyl-7H-purin-8-on (hgp chit 15d). Hop chit 6-amino-2-
metylsulfanyl-9-(4-pyridylmetyl)-7H-purin-8-on (450 mg, hop chit 20e) thu dugc
dué6i dang chat rin mau trdng. MS theo thit nghiém (EST") [(M+H)*]: 289.

Buéc 6;: Didu ché hop chit 6-amino-2-metylsulfinyl-9-(4-pyridylmetyl)-7H-purin-

N
NQI
| o)
\S/kN N>=
(1]
J

Hop chét 20f dugc diéu ché twong tu vé6i Vi du 15, Bwée 6 bang céch st dung

8-on

20f

hop chét 6-amino-2-metylsulfanyl-9-(4-pyridylmetyl)-7H-purin-8-on (hop chét 20e)
thay cho 6-amino-9-[(2-clophenyl)metyl]-2-propylsulfanyl-7H-purin-8-on (hop chit
15¢). Hop chit 6-amino-2-metylsulfinyl-9-(4-pyridylmetyl)-7H-purin-8-on (160 mg,
hop chét 20f) thu duge dudi dang chét rén mau tring. MS theo thtt nghiém (ESI’)
[(M+H)™]: 305.
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Buéc 7: Didu ché hep chat 6-amino-2-(metylsulfonimidoyl)-9-(4-pyridylmetyl)-
7H-purin-8-on

NH,
N
NZ
o)
o 1 I =
HN=S N N
7\
N
=~
20

Hop chit néu & dé muc duoc diéu ché tuong tu véi Vi du 15, Bwée 7 b%mg cach
sir dung hop chét 6-amino-2-metylsulfinyl-9-(4-pyridylmetyl)-7H-purin-8-on (200 mg,
hop chét 20f) thay cho 6-amino-9-[(2-clophenyl)metyl]-2-propylsulfinyl-7H-purin-8-
on (hop chét 15f). Hop chit 6-amino-2-(metylsulfonimidoyl)-9-(4-pyridylmetyl)-7H-
purin-8-on (27 mg, Vi du 20) thu dugc dudi dang chét rén mau tring. '"H NMR (400
MHz, DMSO-ds) 6 ppm: 8,52 (d, J= 5,77 Hz, 2H), 7,29 (d, J = 5,52 Hz, 2H), 7,05 (br.
s., 2H), 5,01 (s, 2H), 4,06 (s, 1H), 3,16 (s, 3H). MS theo thir nghiém (EST") [(M+H)']:
320.

Vi du 21

6-amino-9-isobutyl-2-(propylsulfonimidoyl)-7H-purin-8-on

NH,
N
NZ
: 0]
o I ML=
HN=S N \\{
21

-81-



29359

Buéc 1: Diéu ché hep chit 6-clo-IV-isobutyl-5-nitro-2-propylsulfanyl-pyrimidin-4-
amin
Cl
7 NO,

l
\/\S*\N NH

21a

Hop chit 21a dugc diéu ché tuong tu véi Vi du 15, Buwée 1 béng cach st dung
hop chét 2-metylpropan-1-amin thay cho (2-clophenyl)metylamin. Hop chét 6-clo-N-
isobutyl-5-nitro-2-propylsulfanyl-pyrimidin-4-amin (hop chit 21a) thu dugc dudi
dang chét rin mau vang nhat. MS theo thtt nghiém (EST") [(M+H)™]: 305.

Buéc 2: Didu ché hop chit 6-clo-N4-isobutyl-2-propylsulfanyl-pyrimidin-4,5-
diamin

Cl

NH
NF 2

|
\/\SAN NH

21b

Hop chit 21b dugc diéu ché twong tu véi Vi du 15, Buwée 2 bang cach sir dyng
hop chit 6-clo-N-isobutyl-5-nitro-2-propylsulfanyl-pyrimidin-4-amin (hop chéit 21a)
thay cho 6-clo-N-[(2-clophenyl)metyl]-5-nitro-2-propylsulfanyl-pyrimidin-4-amin
(hop chit 15a). Hop chét 6-clo-N4-isobutyl-2-propylsulfanyl-pyrimidin-4,5-diamin
(4,5 g, hop chat 21b) thu dugc dudi dang chit rin mau tring. MS theo thtt nghiém
(ESIY) [M+H)']: 275.

Buéc 3: Didu ché hop chit 6-clo-9-isobutyl-2-propylsulfanyl-7H-purin-8-on
Cl n
NAI
[ »=o
~N S)QN N\\<

21c
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Hop chit 21c¢ duge diéu ché twong tu véi Vi du 15, Budce 3 bang cach st dung
hop chét 6-clo-N4-isobutyl-2-propylsulfanyl-pyrimidin-4,5-diamin (hop chit 21b)
thay cho 6-clo-N-4-[(2-clophenyl)metyl]-2-propylsulfanyl-pyrimidin-4,5-diamin (hop
chét 15b). Hop chét 6-clo-9-isobutyl-2-propylsulfanyl-7H-purin-8-on (850 mg, hop
chit 21c¢) thu duoc dudi dang chit rdn mau tring. MS theo tht nghiém (ESI")
[(M+H)"]: 301.

Buéc 4: Didu ché hep chit 9-isobutyl-6-[(4-metoxyphenyl)metylamino]-2-
propylsulfanyl-7H-purin-8-on

21d

Hop chét 21d dugc didu ché twong tu vé6i Vi du 15, Bwée 4 bang cach st dung
h&p chit 6-clo-9-isobutyl-2-propylsulfanyl-7H-purin-8-on (hop chét 21¢) thay cho 6-
clo-9-[(2-clophenyl)metyl]-2-propylsulfanyl-7H-purin-8-on (hop chét 15¢). Hop chit
9-isobutyl-6-[(4-metoxyphenyl)metylamino]-2-propylsulfanyl-7H-purin-8-on (570 mg,
hop chit 21d) thu dugc dudi dang chét rdn mau tring. MS theo thir nghiém (ESIY)
[(M+H)"]: 402.
Buéc 5: Didu ché hop chit 6-amino-9-isobutyl-2-propylsulfanyl-7H-purin-8-on

NH,

NN

jges
NN XN

\\(

Hop chét 21e dugc didu ché twong ty véi Vi du 15, Buéc 5 baing cach st dung

21e

hop chét 9-isobutyl-6-[(4-metoxyphenyl)metylamino]-2-propylsulfanyl-7H-purin-8-on
(hop chét 21d) thay cho 9-[(2-clophenyl)metyl]-6-[(4-metoxyphenyl)metylamino]-2-
propylsulfanyl-7H-purin-8-on (hgp chit 15d). Hop chdt 6-amino-9-isobutyl-2-
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propylsulfanyl-7H-purin-8-on (300 mg, hop chit 21e) thu duoc dudi dang chit rin
mau tring. MS theo thit nghiém (ESIY) [((M+H)']: 282.

Buée 6: Diéu ché hop chit 6-amino-9-isobutyl-2-propylsuifinyl-7H-purin-8-on

21f

Hop chét 21f dugc diéu ché twong tu v6i Vi du 15, Bwéc 6 bang cach sir dung
hop chit 6-amino-9-isobutyl-2-propylsulfanyl-7H-purin-8-on (hop chét 21e) thay cho
6-amino-9-[(2-clophenyl)metyl]-2-propylsulfanyl-7H-purin-8-on (hgp chét 15e). Hop
chét 6-amino-9-isobutyl-2—propylsulﬁnyl-7H-purin-8-on. (125 mg, hop chét 21f) thu
dwoc dudi dang chét rén mau tring. MS theo thir nghiém (ESTY) [(M+H)"]: 298.

Buéc 7: Ditu ché hop chit 6-amin0-2-(metylsulfonimidoyl)-9-(4-pyridylmetyl)—
7H-purin-8-on

NH,
H

NZ
o)
H N:?‘\S)\\N | N>\j(

Hop chit néu & d& muc dugc didu ché twong tu véi Vi du 15, Buéce 7 bing cach

21

stt dung hop chét 6-amino-9-isobutyl-2-propylsulfinyl-7H-purin-8-on (hop chét 21f)
thay cho 6-amino-9-[(2-clophenyl)metyl]-2-propylsulfinyl-7H-purin-8-on (hop chét
15f). Hop chit 6-amino-9-isobutyl-2-(propylsulfonimidoyl)-7H-purin-8-on (65,8 mg,
Vi du 21) thu dugce duéi dang chét rin mau tring. '"H NMR (400 MHz, DMSO-ds) ¢
ppm: 10,46 (s, 1H), 6,92 (br. s., 2H), 4,00 (s, 1H), 3,59 (d, J = 1,6 Hz, 2H), 3,32-3,38
(m, 2H), 2,15 (m, 1H), 1,65-1,73 (m, 2H), 0,97 (t, J =73 Hz, 3H), 0,86 (m, 6H). MS
theo thtr nghiém (ESTY) [(M+H)"]: 313.

-84-



29359

Vi du 22

6-amino-9-[(3-clophenyl)metyl]-2-(propylsulfonimidoyi)-7H-purin-8-on

NH,
N
NZ
e} l >:O
\ NS N Cl
HN=S N
22

Buée 1: Didu ché hop chit 6-clo-N-[(3-clophenyl)metyl]-5-nitro-2-propylsulfanyl-
pyrimidin-4-amin

cl
NO,

\/\S/k\N NH

Ucn

22a

N7

Hop chét 22a dugc diéu ché tuong tu véi Vi du 15, Buée 1 bang cach st dung
hop chét (3-clophenyl)metylamin thay cho (2-clophenyl)metylamin. Hop chét 6-clo-N-
[(3-clophenyl)metyl]-5-nitro-2-propylsulfanyl-pyrimidin-4-amin (13,9 g, hop chét 22a)
thu duoc dudi dang chét rén mau vang. MS theo thir nghiém (ESI") [((M+H)']: 373.

Buéc 2: Diéu ché hop chit 6-clo-N4-[(3-clophenyl)metyl]-2-propylsulfanyl-
pyrimidin-4,5-diamin

Cl

NH,
N7

|
\/\S)\\N NH

k©/m

Hop chét 22b dugc didu ché twong tu véi Vi du 15, Bwéc 2 bing cach st dung

22b

hop chit  6-clo-N-[(3-clophenyl)metyl]-5-nitro-2-propylsulfanyl-pyrimidin-4-amin
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(hop chét 22a) thay cho 6-clo-N-[(2-clopkenyl)metyl]-5-nitro-2-propylsulfanyl-
pyrimidin-4-amin (hgp chdt 15a). Hop chat 6-clo-N4-[(3-clophenyl)metyl]-2-
propylsulfanyl-pyrimidin-4,5-diamin (13,0 g, hop chét 22b) thu duge dudi dang chit
ran mau tring. MS theo thr nghiém (ESIY) [((M+H)']: 343.

Buwée 3: Pidu ché hop chit 6-clo-9-[(3-clophenyl)metyl]-2-propylsulfanyl-7H-

purin-8-on
Cl
N
N7
o)
O S)%N | N>= Cl
22c

Hop chit 22¢ dugc diéu ché tuong tu véi Vi du 15, Bwée 3 b?mg cach st dung
hop chét 6-clo-N-4-[(3-clophenyl)metyl]-2-propylsulfanyl-pyrimidin-4,5-diamin (hop
chit 22b) thay cho 6-clo-N4-[(2-clophenyl)metyl]-2-propylsulfanyl-pyrimidin-4,5-
diamin (hop chét 15b). Hop chéit 6-clo-9-[(3-clophenyl)metyl]-2-propylsulfanyl-7H-
purin-8-on (13,0 g, hop chét 22¢) thu duoc dudi dang chét rén mau tring. MS theo thir
nghiém (EST") [(M+H)™]: 369.

Buée 4: Didu ché hop chit 9-[(3-clophenyl)metyl]-6-[(4-metoxyphenyl)
metylamino]-2-propylsulfanyl-7H-purin-8-on

NHPMB
N
N7
LI
N Ng N N Cl

22d :

Hop chit 22d duoc didu ché twong tu v6i Vi du 15, Bude 4 b;"mg cach st dung
hop chit 6-clo-9-[(3-clophenyl)metyl]-2-propylsulfanyl-7H-purin-8-on (hop chét 22¢)
thay cho 6-clo-9-[(2-clophenyl)metyl]-2-propylsutfanyl-7 H-purin-8-on (hop chét 15c¢).
Hop chit 9-[(3-clophenyl)metyl]-6-[(4-metoxyphenyl)metylamino]-2-propylsulfanyl-
7H-purin-8-on (6,0 g, hop chét 22d) thu duoc dudi dang chét rin mau tréng. MS theo
thir nghiém (ESI") [(M+H)]: 470.
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Buéc 5: Didu ché hop chit 6-amino-9-[(3-clophenyl)metyl]-2-propylsulfanyl-7H-

purin-8-on

22e

Hop chét 22e dugc diéu ché twong tu véi Vi du 15, Buéce 5 bang cach st dung
hop chét 9-[(3-clophenyl)metyl]-6-[(4-metoxyphenyl)metylamino]-2-propylsulfanyl-
7H-purin-8-on (hop chét 22d) thay cho 9-[(2-clophenyl)metyl]-6-[(4-metoxyphenyl)
metylamino]-2-propylsulfanyl-7H-purin-8-on (hgp chét 15d). Hop chét 6-amino-9-[(3-
clophenyl)metyl]-2-propylsulfanyl-7H-purin-8-on (300 mg, hop chit 22e) thu dugc
dir6i dang chét rdn mau tring. MS theo thit nghiém (ESI) [(M+H)*]: 350.

Buée 6: })iéu ché hop chit 6-amino-9-[(3-clophenyl)metyl]-2-propylsulfinyl-7H-

purin-8-on
\/\S/k\N | N>I=O Cl
0 —7 \
22f

Hop chét 22f duge didu ché twong tu véi Vi du 15, Budc 6 bing cach str dung
hop chit 6-amino-9-[(3-clophenyl)metyl]-2-propylsulfanyl-7H-purin-8-on (hop chéit
22¢) thay cho 6-amino-9-[(2-clophenyl)metyl]-2-propylsulfanyl-7H-purin-8-on (hop
chét 15e). Hop chit 6-amino-9-[(3-clophenyl) metyl]-2-propylsulfinyl-7H-purin-8-on
(150 mg, hop chét 22f) thu duoc dudi dang chét rén_v mau vang. MS theo thir nghiém
(ESTH [(M+H)™]: 366.
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Buéc 7: Didu ché hop chit  6-amino-9-[(3-clophenyl)metyl]-2-
(propylsulfonimidoyl)-7H-purin-8-on

NH,
N
N=
0 | >:O
DN N Cl
H N—_; N
22

Hop chét néu & d& muc duoc didu ché twong tu véi Vi du 15, Bwée 7 bing cach
st dung hop chit 6-amino-9-[(3-clophenyl)metyl]-2-propylsulfinyl-7H-purin-8-on
(100 mg, hop chét 22f) thay cho 6-amino-9-[(2-clophenyl)metyl]-2-propylsulfinyl-7H-
purin-8-on  (hop chidt 15f). Hop chit 6-amino-9-[(3-clophenyl)metyl]-2-
(propylsulfonimidoyl)-7H-purin-8-on (43 mg, Vi du 22) thu dugc dudi dang chit rin
mau tring. 'H NMR (400 MHz DMSO-ds) 6 ppm: 7,41-7,36 (m, 3H), 7,030-7,28 (m,
1H), 7,01 (br. s., 2H), 4,96 (s, 2H), 4,03 (s, 1H), 3,34-3,27 (m, 2H), 1,67-1,59 (m, 2H),
0,91 (t, J= 8,0 Hz, 3H). MS theo tht nghiém (ESI*) [(M+H)"]: 381.

Vi du 23

6-amino-2-(propylsulfonimidoyl)-9-[[4-(triflometyl)phenyl| metyl]-7H-purin-8-on

NH,
N
N/
0
o I L=
HN=S N N
F
23 F
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Buéc 1: Didu ché hop chiat 6-clo-N-[(4-triflometylphenyl)metyl]-S-nitro-2-
propylsulfanyl-pyrimidin-4-amin

cl
NO,

NZ |
\/\S)\\N NH

F
23a F

Hop chét 23a duge didu ché tuong tu vé6i Vi du 15, Buéce 1 bing cach st dung
hop chét (4-triflometylphenyl)metylamin thay cho (2-clophenyl)metylamin. Hop chét
6-clo-N—[(4-triﬂometylphenylmetyl]-5-nitro-2-propylsulfanyl-pyrimidin-4-amin (7,0 g,
hop chét 23a) thu dugc dudi dang chét rin mau tring. MS theo thir nghiém (ESIY)
[(M+H)T: 407.

Buéc 2: Didu ché hop chit 6-clo-2-propylsulfanyl-N4-[[4-(triflometyl)phenyl]

metyl]pyrimidir-4,5-diamin
Cl
NN

|
\/\S/l\\N NH

23b g F

Hop chét 23b dugc didu ché twong tu voi Vi du 15, Bude 2 bing céach st dung
hop chit 6_-clo-N—[(4-triﬂometylphenyl)metyl]-5-nitro-2-propylsulfanyl-pyrimidin-4-
amin (hop chit 23a) thay cho 6-clo-N-[(2-clophenyl)metyl]-5-nitro-2-propylsulfanyl-
pyrimidin-4-amin (hop chéit 15a). Hop chit 6-clo-N4-[(4-triflometylphenyl)metyl]-2-
propylsulfanyl-pyrimidin-4,5-diamin (3,1 g, hop chat 23b) thu duoc dudi dang chét
rin mau tréng. MS theo thi nghiém (ESI*) [(M+H)"]: 377.
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Buée 3: Didu ché hop chit 6-clo-9-[(4-triflometylphenylymetyl]-2-propylsulfanyl-
7H-purin-8-on

Cl

H
NA NN
(0]
\/\S)%N | N>=

-n

23c

Hop chit 23¢ duoc diéu ché tuong tu v6i Vi du 15, Bwéc 3 b?mg cach st dung
hop chat 6-clo-N-4-[(4-triflometylphenyl)metyl]-2-propylsulfanyl-pyrimidin-4,5-
diamin (hop chit 23b) thay cho 6-clo-N4-[(2-clophenyl)metyl]-2-propylsulfanyl-
pyrimidin-4,5-diamin (hgp chit 15b). Hop chat 6-clo-9-[(4-triflometylphenyl)metyl]-
- 2-propylsulfanyl-7H-purin-8-on (1,8 g, hop chét 23c¢) thu dugc dudi dang chét réin mau
tréng. MS theo thir nghiém (ESI") [(M+H)']: 403.

Buéc 4: Diéu ché hop chét 6-[(4-metoxyphenyl)metylamino]-2-propylsulfanyl-9-
[[4-(triflometyl)phenyl]metyl]-7H-purin-8-on

NHPMB
H

N NN

=0

|
F
\\Q\éF
F

23d

Hop chét 23d dugc diéu ché tuong tu v6i Vi du 15, Bude 4 bang céch sit dung
hop chéit 6-010-9-[(4-triﬂometylphenyl)metyl]-2-propylsulfany1-7H—purin-8¥on (hop
chéit 23c¢) thay cho 6-clo-9-[(2-clophenyl)metyl]-2-propylsulfanyl-7 H-purin-8-on (hop
chét 15¢). Hop chét 9-[(4-Triflometylphenyl)metyl]-6-[(4-metoxyphenyl)metylamino]-
2-propylsulfanyl-7H-purin-8-on (1,2 g, hop chit 23d) thu duoc dudi dang chét rin
mau tring. MS theo thir nghiém (ESI") [(M+H)*]: 504.
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Buéc 5: Didu ché hop chit 6-amino-9-[(4-triflometylphenyl)metyl]-2-
propylsulfany!-7H-purin-8-on

\/\SJL)I =0
\\Q\gl:
23e

Hop chit 23e duoc diéu ché twong tu véi Vi du 15, Buée 5 bang cach st dung
hop chit 9-[(4-triflometylphenyl)metyl]-6-[(4-metoxyphenyl)metylamino]-2-
propylsulfanyl-7H-purin-8-on (hop chit 23d) thay cho 9-[(2-clophenyl)metyl]-6-[(4-
metoxyphenyl)metylamino]-2-propylsulfanyl-7H-purin-8-on (hop chét 15d). Hop chét.
6-amino-9-[(4-triflometylphenyl)metyl]-2-propylsulfanyl-7H-purin-8-on (900 mg, hop
chét 23e) thu dugce duéi dang chét rin mau tring. MS theo thir nghiém (ESI")
[(M+H)]: 384 |

Buéc 6: Didu ché hop chit 6-amino-2-propylsulfinyl-9-[[4-(triflometyl)
phenyljmetyl]-7H-purin-8-on

23f

Hop chit 23f duoc didu ché twong tu vé6i Vi du 15, Buéc 6 bing cach st dung
h(_)jp g:_hat 6-amino-9-[(4- tr1ﬂomety1phenyl)metyl] -2-propylsulfanyl-7H-purin-8-on
(hop chét 23e) thay cho 6-amino-9-[(2-clophenyl)metyl]-2-propylsulfanyl-7H-purin-8-
on (hop chit 15¢). Hop chit 6-amino-2-propylsulfinyl-9-[[4-(triflometyl)phenyl]
metyl]-7H-purin-8-on (200 mg, hgp chét 23f) thu dugc dudi dang chét rin mau tring.
MS theo thir nghiém (ESI") [(M+H)"]: 400.
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Buéc 7: Didu ché hop chit 6-amino-2-(propylsulfonimidoyl)-9-[[4-(triflometyl)
phenyl] metyl]-7H-purin-8-on

23

Hop chét néu & d& muc dugc didu ché twong tu véi Vi du 15, Bwéc 7 bang cach
stt dung hop chét 6-amino-9-[(4-triflometylphenyl)metyl]-2-propylsulfinyl-7H-purin-
8-on (200 mg, hop chit 23f) thay cho 6-amino-9-[(2-clophenyl)metyl]-2-
propylsulfinyl-7H-purin-8-on  (hop chidt 15f). Hop chit  6-amino-2-
(propylsulfonimidoyl)-9-[[4-(triflometyl)phenyl]metyl]-7 H-purin-8-on (57 mg, Vi du
23) thu dugce dudi dang chét rin mau tring. 'TH NMR (400 MHz, DMSO-ds) § ppm:
7,70 (d, J = 8,0 Hz, 2H), 7,53 (d, J = 8,0 Hz, 2H), 7,01 (br. s., 2H), 5,07 (s, 2H), 4,06
(s, 1H), 3,41-3,27 (m, 2H), 1,6-1,57 (m, 2H), 0,86 (t, J = 8,0 Hz, 3H). MS theo thu
nghiém (ESI*) [(M+H)"]: 415.
Vi du 24

6-amino-9-[(4-flophenyl)metyl]-2-(propylsulfonimidoyl)-7H-purin-8-on

NH,

NZ=

H
N
QA=

HN=S
\\Q\F

24

-92-



29359

Buéc 1: Didu ché hop chit 6-clo-N-[(4-flophenyl)metyl]-5-nitro-2-propylsulfanyl-

Cl
\/\S/k\N NH
O,

Hop chét 24a duoc diéu ché tuong tu v6i Vi du 15, Bude 1 bang cach st dung

pyrimidin-4-amin

24a

hop chét (4-flophenyl)metylamin thay cho (2-clophenyl)metylamin. Hop chét 6-clo-N-
[(4-flophenylmetyl]-5-nitro-2-propylsulfanyl-pyrimidin-4-amin (6,4 g, hop chét 24a)
thu duogc dudi dang chét rin mau tring. MS theo tht nghiém (ESI") [(M+H)"]: 357.

Buwéc 2: Diéu ché hep chit 6-clo-N4-[(4-flophenyl)metyl]-2-propylsulfanyl-

pyrimidin-4,5-diamin

cl
NH,

N |
NG NP W
K©\F

Hop chét 24b duogc diéu ché twong ty v6i Vi du 15, Buéc 2 béng cach st dung

24b

hop chét 6-clo-N-[(4-ﬂ0pheny1)metyl]-5-nitro-2-propylsulfanyl-pyrimidin-4-amin
(hop chit 24a) thay cho 6-clo-N-[(2-clophenyl)metyl]-5-nitro-2-propylsulfanyl-
pyrimidin-4-amin (hop chit 15a). Hop chit 6-clo-N4-[(4-flophenyl)metyl]-2-
propylsulfanyl-pyrimidin-4,5-diamin (6,0 g, hop chit 24b) thu duoc dudi dang chét
rin mau tring. MS theo thtr nghiém (ESI") [(M+H)']: 327.
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Buée 3: Didu ché hop chit 6-clo-9-[(4-flophenyl)metyl]-2-propylsulfanyl-7H-

purin-8-on
o
N
N7
A L =e
g N N
\\QF
24c

Hop chét 24¢ dugc diéu ché twong tu véi Vi du 15, Buée 3 bang céch sir dung
hop chét 6-clo-N-4-[(4-flophenyl)metyl]-2-propylsulfanyl-pyrimidin-4,5-diamin (hop
chit 24b) thay cho 6-clo-N4-[(2-clophenyl)metyl]-2-propylsulfanyl-pyrimidin-4,5-
diamin (hop chét 15b). Hop chit 6-clo-9-[(4-flophenyl)metyl]-2-propylsulfanyl-7H-
purin-8-on (5,0 g, hop chét 24c¢) thu duge dudi dang (;héi‘t rin mau tréhg. MS theo thu
nghiém (ESI") [(M+H)"]: 353.

Buéc 4: Didu ché hgp chit 9-[(4-flophenyl)metyl]-6-[(4-metoxyphenyl)
metylamino]-2-propylsulfanyl-7H-purin-8-on

NHPMB
H

N NN

=0

\/\S)QN l N
O

24d

HQ‘p chét 24d duoc didu ché twong tu voi Vi du 15, Budce 4 béng cach str dung
hop chét 6-clo-9-[(4-ﬂopheny1)metyl]-2-propylsulfanyl-7H—purin-8-on (hop chét 24¢)
thay cho 6-clo-9-[(2-clophenyl)metyl]-2-propylsulfanyl-7 H-purin-8-on (hop chit 15¢).
Hop chét 9-[(4-ﬂ0phenyl)metyl]-6-[(4-metoxyphenyl)metylamino]-2-propylsulfany1—
7H-purin-8-on (5,5 g, hop chit 24d) thu dugc dudi dang chét rén mau tring. MS theo
tht nghiém (ESI*) [(M+H)']: 454.
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Buéc 5: Piéu ché hop chit 6-amino-9-[(4-flophenylymetyl]-2-propylsulfanyl-7H-

purin-8-on

24e

Hop chét 24e dugc didu ché twong ty véi Vi du 15, Bude 5 bing cach st dung
hop chét 9-[(4-ﬂophenyl)metyl]-6-[(4-metoxyphenyl)metylamino]-2-propy1su1fany1—
7H-purin-8-on (hop chét 24d) thay cho 9-[(2-clophenyl)metyl]-6-[(4-metoxyphenyl)
metylamino]-2-propylsulfanyl-7H-purin-8-on (hop chét 15d). Hop chét 6-amino-9-[(4-
flophenyl)metyl]-2-propylsulfanyl-7H-purin-8-on (600 mg, hop chéit 24e) thu dugc
duéi darg chat rén mau trdng. MS theo thir nghiém (ESI") [(M+11)*]: 334.

Buéc 6: Pidu ché hop chdt 6-amino-2-propylsulfinyl-9-[4-flophenylmetyl]-7H-

purin-8-on

24f

Hop chét 24f dugc didu ché tuong ty v6i Vi du 15, Buée 6 bang cach st dung
hop chét 6-amino-9-[(4-flophenyl)metyl]-2-propylsulfanyl-7 H-purin-8-on (hop chét
24e) thay cho 6-amino-9-[(2-clophenyl)metyl]-2-propylsulfanyl-7H-purin-8-on (hop
chéit 15¢). Hop chét 6-amino-2-propylsulﬁnyl-9-[[4-ﬂopheny1]metyl]-7H-purin-8-on
(530 mg, hop chit 24f) thu dugc dudi dang chét rén mau tring. MS theo thir nghiém
(EST") [(M+H)"]: 350.
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Buéc 7: Pidu ché hop chit 6-amino-2-(propylsulfonimidoyl)-9-[[4-(triflometyl)
phenyljmetyl]-7H-purin-8-on

NH,
N
N=
0 | >:O
\ N
HN=S N N
H %
—_/F
24

Hop chit néu & d& muc duoc diéu ché tuong ty véi Vi du 15, Buée 5 b%mg cach
st dung hop chit 6-amino-9-[(4-flophenyl)metyl]-2-propylsulfinyl-7H-purin-8-on
(250 mg, hop chét 24f) thay cho 6-amino-9-[(2-clophenyl)metyl]-2-propylsulfinyl-7H-
purin-8-on -(hop chdt 15f). Hop chit 6-amino-2-(propylsulfonimidoyl)-9-[[4-
flophenyl]metyl]-7H-purin-8-on (41,6 mg, Vi du 24) thu dugc dudi dang chét rén mau
xam. 'H NMR (400 MHz, DMSO-ds) 6 ppm: 10,62 (br. s., 1H), 7,40-7,38 (m, 2H),
7,18-7,16 (m, 2H), 7,00 (br. s., 2H), 4,95 (s, 2H), 4,05 (s, 1H), 3,33-3,30 (m, 2H),
1,74-1,55 (m, 2H), 0,92 (t, J = 8,0 Hz, 3H). MS theo tht nghiém (EST*) [(M+H)']: 365.

Vi du 25
6-amino-9-[(4-bromophenyl)metyl]-2-(propylsulfonimidoyl)-7H-purin-8-on
NH,

N=

H
N
o)
H N:Q\S)\\N | N>:

25
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Buéc 1: Didu ché hep chit 6-clo-N-[(4-bromophenyl)metyl]-5-nitro-2-

propylsulfanyl-pyrimidin-4-amin

cl
NO,

N7 |
\/\S/k\N NH

Br
25a

Hop chét 25a dugc didu ché twong tw vé6i Vi du 15, Bude 1 bing céch sir dung
hop chét (4-bromophenyl)metylamin thay cho (2-clophenyl)metylamin. Hop chét 6-
clo-N-[(4-bromophenylmetyl]-5-nitro-2-propylsulfanyl-pyrimidin-4-amin (7,0 g, hop
chit 25a) thu dugc dudi dang chit rn mau tring. MS theo thtt nghiém (ESIY)
[(M+H)]: 417.

Buée 2: Pidu ché hop chit 6-clo-N4-[(4-bromophenyl)metyl]-2-propylsulfanyl-
pyrimidin-4,5-diamin

Cl

NH
NF 2

|
\/\SAN NH

Q,

25b

Hop chét 25b dugc didu ché trong tw véi Vi du 15, Buée 2 bang cach st dung
hop chét 6-clo-N—[(4-br0m0phenyl)metyl]-5-nitro—2-propylsulfanyl-pyrimidin-4-amin
(hop chét 25a) thay cho 6-clo-N-[(2-clophenyl)metyl]-5-nitro-2-propylsulfanyl-
pyrimidin-4-amin (hop chit 15a). Hop chét 6-clo-N4-[(4-bromophenyl)metyl]-2-
propylsulfanyl-pyrimidin-4,5-diamin (3,2 g, hop chét 25b) thu dugc dudi dang chét
rAn mau tring. MS theo thit nghiém (EST*) [(M+H)']: 387.

-97-



29359

Buée 3: Pidu ché hop chét 6-clo-9-[(4-bromophenyl)metyl}-2-propylsulfanyl-7H-
purin-8-on

Cl
H

~ N
[
\/\S N N

e

25¢

Hop chét 25¢ dugc diéu ché twong tu v6i Vi du 15, Buée 3 bang cach sir dung
hop chét 6-clo-N-4-[(4-bromophenyl)metyl]-2-propylsulfanyl-pyrimidin-4,5-diamin
(hop chéit 25b) thay cho 6-clo-N4-[(2-clophenyl)metyl]-2-propylsulfanyl-pyrimidin-
4,5-diamin (hop chdt 15b). Hop chit 6-clo-9-[(4-bromophenyl)metyl]-2-
propylsulfanyl-7H-purin-8-on (2,5 g, hop chét 25¢) thu dugc dudi dang chit rin mau
trAng. M theo thir nghiém (ESI*) [(M+H)*]: 413, |

Bwéc 4: Diéu ché hop chit 9-[(4-bromophenyl)metyl]-6-[(4-metoxyphenyl)
metylamino]-2-propylsulfanyl-7H-purin-8-on

NHPMB
H
NP NN

=0

\/\SJ\\N I N

O

25d

Hop chit 25d dugc diéu ché twong tu véi Vi du 15, Buée 4 bang cach st dung
hop chét 6-clo-9-[(4-bromophenyl)metyl]-2-propylsulfanyl-7H-purin-8-on (hop chét
25¢) thay cho 6-clo-9-[(2-clophenyl)mety1]-2-propylsulfanyl—7H-purin-8-0n (hop chét
15¢). Hop chit  9-[(4-Bromophenyl)metyl]-6-[(4-metoxyphenyl)metylamino]-2-
propylsulfanyl-7H-purin-8-on (3,1 g, hop chét 25d) thu duoc dudi dang chit rin mau
tréng. MS theo thir nghiém (ESIY) [((M+H)*]: 514.
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Buée 5: Pidu ché hop chit 6-amino-9-[(4-bromophenyl)metyl]-2-propylsulfanyl-
7H-purin-8-on

NH,

N7

\AS»@%C’

O

25e

Hop chit 25e dugc diéu ché tuwong tu v6i Vi du 15, Bwéce 35 béng cach str dung
- hop chét 9-[(4-bromophenyl)metyl]-6-[‘4-metoxyphenyl)metylamino]-2-
propylsulfanyl-7H-purin-8-on (hop chit 25d) thav cho 9-[(2-clophenyl)metyl]-6-[(4-
metoxyphenyl) metylamino]-2-propylsulfanyl-7H-purin-8-on (hop chat 15d). Hop
chét 6—am’ino-9-[(4-bromophenyl)metyl]-2-prbpylsulfanyl-7H—purin—8-0n (1,1 g, hop
chit 25e) thu dugc dudi dang chét rén mau tring. MS theo thit nghiém (ESIY)
[(M+H)™]: 394.

Buéc 6: Didu ché hop chit 6-amino-2-propylsulfinyl-9-[4-bromophenylmetyl]-
7H-purin-8-on

25f

Hop chét 25f dugc diéu ché tuong tu véi Vi du 15, Bude 5 bang céch sir dung
hop chét 6-amino-9-[(4-bromophenyl)metyl]-2-propylsulfanyl-7H-purin-8-on  (hop
chit 25e) thay cho 6-amino-9-[(2-clophenyl)metyl]-2-propylsulfanyl-7H-purin-8-on
(hop chit 15e). Hop chit 6-amino-2-propylsulfinyl-9-[[4-bromophenyl]metyl]-7H-
purin-8-on (250 mg, hop chét 25f) thu dugc dudi dang chét rén mau tring. MS theo
thtr nghiém (ESIY) [M+H)"]: 410.
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Buwéc 7: Didu ché hop chit 6-amino-2-(propylsulfonimidoyl)-9-[[4-bromophenyl]
metyl]-7H-purin-8-on

NH,
N
N=
o)
o I =
HN=S N N
'/‘ \\Q\Br
25

Hop chét néu & d& muc dugc didu ché twong tu v6i Vi du 15, Bude 5 bing cach
st dung hop chit 6-amino-9-[(4-bromophenyl)metyl]-2-propylsulfinyl-7H-purin-8-on
(260 mg, hop chét 25f) thay cho 6-amino-9-[(2-clophenyl)metyl]-2-propylsulfinyl-7H-
purin-8-on (hop chit 15f). Hop chdt 6-amino-2-(propylsulfonimidoyl)-9-[[4-
bromophenyl]metyl]-7H-purin-8-on (70 mg, Vi du 25) thu duoc du6i dang chit rin
mau tréng. 'H NMR (400 MHz, DMSO-ds) ¢ ppm: 10,62 (br. s., 1H), 7,53 (d, J= 8,0
Hz, 2H), 7,29 (d, J = 8,0 Hz, 2H), 6,99 (br. s., 2H), 4,94 (s, 2H), 4,04 (s, 1H), 3,35 -
3,25 (m, 2H), 1,67-1,56 (m, 2H), 0,90 (t, J = 8,0 Hz, 3H). MS theo thir nghiém (ESI")
[(M+H)™]: 425.

Vi du 26

6-amino-9-[(3,4-diclophenyl)metyl] -2-(propylsulfonimidoyl)-7H-purin-8-on

NH,
N
NZ
o) I >_:O
\\ &
HN=S N N Cl
L@CI
26
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Buéc 1: Didn ché hep chit 6-clo-N-[(3,4-diclophenyl)metyl]-5-nitro-2-
propylsulfanyl-pyrimidin-4-amin

cl
\/\SAN NH
C

Cl

26a

Hop chét 26a dugc didu ché twong tw v6i Vi du 15, Buéce 1 bing céch st dung
- hop chét (3,4-diclophenyl)metylamin thay cho (2-clophenyl)metylamin. Hop chit 6-
clo-N-[(4-bromophenylmetyl]-5-nitro-2-propylsulfanyl-pyrimidin-4-amin (3,6 g, hop
chit 26a) thu dugc dudi dang chit rén mau tréng. MS theo thit nghiém (ESI)
[(M+H)']: 425.

Buée 2: Pidu ché hop chit 6-clo-N4-[(3,4-diclophenyl)metyl]-2-propylsulfanyl-

Cl
C

Cl

pyrimidin-4,5-diamin

26b

Hop chéit 26b dwoc didu ché twong tu véi Vi du 15, Buée 2 bing céch st dung
hop chét 6-clo-N-[(3,4-diclophenyl)metyl]-5-nitro-2-propylsulfanyl-pyrimidin-4-amin
(hop chét 263). thay cho 6-cld-N—[(2-clopheny1)mety1]-5-nitro—2-propylsulfanyl-
pyrimidin-4-amin (h¢p chit 15a). Hop chit 6-clo-N4-[(3,4-diclophenyl)metyl]-2-
propylsulfanyl-pyrimidin-4,5-diamin (3,1 g, hop chit 26b) thu dugc dudi dang chét
rin mau tréng. MS theo thir nghiém (ESIY) [(M+H)*]: 377.
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Buée 3: Didu ché hop chit 6-clo-9-[(3,4-diclophenyl)metyl]-2-propylsulfanyl-7H-

Cl H

NZ

;I =0
s NN

O

Cl

purin-8-on

26¢c

Hop chat 26¢ dugc diéu ché tuwong tu voi Vi du 15, Budce 3 b%mg cach st dung
hop chéat 6-clo-N-4-[(3,4-diclophenyl)metyl]-2-propylsulfanyl-pyrimidin-4,5-diamin
(hop chét 26b) thay cho 6-clo-N4-[(2-clophenyl)metyl]-2-propylsulfanyl-pyrimidin-
4,5-diamin (hop chit 15b). Hop chat 6-clo-9-[(3,4-diclophenyl)metyl]-2-
propylsulfanyl-7H-purin-8-on (1,8 g, hop chét 26¢) thu dugc duédi dang chét rin mau
trng. MS theo thir nghiém (ESI*) [(M+H)*]: 403.

Buéc 4: DPiéu ché hop chit 9-[(3,4-diclophenyl)metyl]-6-[(4-metoxyphenyl)
metylamino]-2-propylsulfanyl-7H-purin-8-on

NHPMB
H

NP NN
NN S/K)NIQ:O
\\Q\CI _
26d Cl :

Hop chét 26d duge diéu ché tuong tu v6i Vi du 15, Bwdc 4 bang cach st dung
hop chit 6-clo-9-[(3,4-diclophenyl)metyl]-2-propylsulfanyl-7H-purin-8-on (hop chét
26¢) thay cho 6-clo-9-[(2-clophenyl)metyl]-2-propylsulfanyl-7H-purin-8-on (hop chét
15¢). Hop chit  9-[(3,4-diclophenyl)metyl]-6-[(4-metoxyphenyl)metylamino]-2-
propylsulfanyl-7H-purin-8-on (1,6 g, hop chét 26d) thu dugc dudi dang chét rdn mau
tréng. MS theo thir nghiém (ESIY) [(M+H)']: 504.
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Buéc 5: Didu ché hop chit 6-amino-9-[(3,4-diclophenyi)metyl]-2-propyisulfanyl-
7H-purin-8-on

NH, |,
N
N/
xﬁ =0
NN SN N Cl

Cl
26e

Hop chit 26e dugc didu ché twong tu v6i Vi du 15, Buée 5 bing cach str dung
hop chét 9-[(3,4-diclophenyl)metyl]-6-[(4-metoxyphenyl)metylamino]-2-
propylsulfanyl-7H-purin-8-on (hop chit 26d) thay cho 9-[(2-clophenyl)metyl]-6-[(4-
metoxyphenyl) metylamino]-2-propylsulfanyl-7/-purin-8-on (hop chit 15d). Hop
chit 6-amino-9-[(3,4-diclophenyl)metyl]-2-propylsulfanyl-7H-purin-8-on (900 mg,
hop chét 26e) thu duge dudi dang chit rin mau tring. MS theo thit nghiém (EST)
[((M+H)]: 384.

Buéc 6: Ditu ché hop chit 6-amino-2-propylsulfinyl-9-[3,4-diclophenyl]-7H-

purin-8-on

26f

Hop chét 26f dugc didu ché tuong tu véi Vi du 15, Budce 6 bing cach st dung
hop chét ‘6-amino-9-[(3,4-diclophenyl)metyl]-2-propylsulfanyl-7H-purin-8-0n (hop
chit 26e) thay cho 6-amino-9-[(2-clophenyl)metyl]-2-propylsulfanyl-7 H-purin-8-on
(hop chit 15e). Hop chit 6-amino-2-propylsulfinyl-9-[[3,4-diclophenyl]metyl]-7H-
purin-8-on (210 mg, hop chét 26f) thu dugc dudi dang chét rén mau tring. MS theo
thtr nghiém (EST") [(M+H)"]: 401.
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BuGc 7: Dita ché hop chit 6-amine-2-(propylsulfonimideyi)-9-(3,4-
diclophenylmetyl)-7H-purin-8-on

NH»

NZ

H

N
P Wa
S N N Cl

HN=
L@Cl

Hop chét néu & d& muc dugc didu ché tuong tu vé6i Vi du 15, Buée 7 bang cach

26

stt dung hogp chét 6-amino-9-[(3,4-diclophenylmetyl]-2-propylsulfinyl-7H-purin-8-on
(hop chét 26f) thay cho 6-amino-9-[(2-clophenyl)metyl]-2-propylsulfinyl-7H-purin-8-
on (aop chét 15f). Hop chat 6-amino;2—(propylsulfonimidoyi)-9-(3,4-
diclophenylmetyl)-7H-purin-8-on (47 mg, Vi du 26) thu dugc dudi dang chit rdn mau
tréng. "H NMR (400 MHz, DMSO-ds) é ppm: 10,67 (br. s., 1H), 7,63 - 7,59 (m, 2H),
732 - 7,29 (m, 1H), 7,01 (br. s., 2H), 4,98 (s, 2H), 4,05 (s, 1H), 3,35 - 3,30 (m, 2H),
1,67-1,56 (m, 2H), 0,90 (t, J = 8,0 Hz, 3H). MS theo thir nghi¢m (ESI") [(M+H)"]: 415.

Vi du 27

6-amino-9-(3,4-diflophenylmetyl)-2-(propylsulfonimidoyl)-7H-purin-8-on

NH,
N
o |
O
o I ML=
HN=S N F
\\Q\F
27
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Bwéc 1: Dilu ché hop chit  6-clo-N-i(3,4-diflophenylymetyl]-5-nitro-2-

propylsulfanyl-pyrimidin-4-amin

Cl

N

|
\/\S)\\N NH

27a

Hop chét 27a duoc diéu ché twong tu voi Vi du 15, Buée 1 bang cach sit dung
hop chét (3,4-diflophenyl)metylamin thay cho (2-clophenyl)metylamin. Hop chét 6-
clo-N—[(3,4-diﬂophenyl)mety1]-5-nitro-2-propy1sulfanyl-pyrimidin-4—amin (3,1 g, hop
chit 27a) thu dugc dudi dang chit rén mau tring. MS theo tht nghiém (ESIY)
[(M+H)']: 375. |

Buéc 2: Didu ché hop chit 6-clo-N4-[(3,4-diflophenyl)metyl]-2-propylsulfanyl-

Cl
\/\S)\\N NH
jod
F

27b

pyrimidin-4,5-diamin

Hop chét 27b duoc didu ché tuong tu vé6i Vi du 15, Bude 2 bang céach st dung
hop chét 6-clo-N—[(3,4-diﬂophenyl)metyl]-5-nitro-2-propylsulfanylépyrimidin-4-amin
(hop chit 27a) thay cho 6-clo-N-[(2-clophenyl)metyll-5-nitro-2-propylsulfanyl-
pyrimidin-4-amin (hop chit 15a). Hop chit 6-clo-N-4-[(3,4-diflophenyl)metyl]-2-
propylsulfanyl-pyrimidin-4,5-diamin (2,2 g, hop chit 27b) thu dugc dudi dang chét
rin mau tréng. MS theo thir nghiém (ESIY) [(M+H)]: 345.
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Buéc 3: Pidu ché hop chét 6-clo-9-[(3,4-diflophenyl)metyl]-2-propylsulfanyl-7H-
N=
0
\/\S)QN | N>= F

27c

purin-8-on

Hop chét 27¢ dugc didu ché tuong tu v6i Vi du 15, Buéce 3 bang cach sir dung
hop chét 6-c10-N4-[(3,4-diﬂophenyl)mety1]-2-propylsulfanyl-pyrirnidin-4,S-diamin
(hop chét 27b) thay cho 6-clo-N-4-[(2-clophenyl)metyl]-2-propylsulfanyl-pyrimidin-
45-diamin (hop chét 15b). Hop chit 6-clo-9-[(3,4-diflophenyl)metyl]-2-
propylsulfanyl-7H-purin-8-on (1,6 g, hop chit 27¢) thu dugc dudi dang chét rin mau
tréng. MS theo thir nghiém (ESI) [(M+H)']: 371.

Buéc 4: Didu ché hop chit 9-[(3,4-diflophenyl)metyl]-6-[(4-metoxyphenyl)
metylamino]-2-propylsulfanyl-7H-purin-8-on

NHPMB
H
NP NN
/J\\ | )ﬁ::O
\/\S \N N F

.

Hop chét 27d dugc didu ché twong tu v6i Vi du 15, Budée 4 bang céch st dung

27d

hop chat 6-clo-9-[(3,4-diflophenyl)metyl]-2-propylsulfanyl-7H-purin-8-on (hop chét
27¢) thay cho 6-clo-9-[(2-clophenyl)metyl]-2-propylsulfanyl-7 H-purin-8-on (hop chét
15¢). Hop chit 9-[(3,4-diﬂ0phenyl)metyl]-6-[(4-metoxyphenyl)metylamino]-2-
propy_lsulfanyl-7H—purin-8-on (1,5 g, hop éhét 27d) thu dugc duéi dang chét rin mau
tréng. MS theo thit nghiém (EST") [(M+H)']: 472.
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Buéc 5: Didu ché hop chit 6-amino-9-[(3,4-diflophenyl)metyl]-2-propylsulfanyl-
7H-purin-8-on

N
N)I =
| O

27e

Hop chét 27e dugc didu ché tuong tu vé6i Vi du 15, Buée 5 bing céch sit dung
hop chét 9-[(3,4-diflophenyl)metyl]-6-[(4-metoxyphenyl)metylamino]-2-
propylsulfanyl-7H-purin-8-on (hop chit 27d) thay cho 9-[(2-clophenyl)metyl]-6-[(4-
metoxyphenyl) metylamino]-2-propylsulfanyl-7H-purin-8-on (hop chit 15d). Hop
chét 6-amino-9-[(3,4-diﬂophenyl)metyl]-2-propy1-_sul_fanyl-7H-purin—8-on (600 mg,
hop chat 27e) thu duge dudi dang chét rén mau tring. MS theo thir nghiém (ESI*)
[(M+H)*]: 352.

Buéc 6: Diéu ché hop chit 6-amino-2-propylsulfinyl-9-[3,4-diflophenyl)metyl]-
7H-purin-8-on

27f

Hop chit 27f dugc didu ché tuong tu véi Vi du 15, Bude 6 bang cich st dung
hop chét 6-amino-9-[(3,4-diﬂopheny1)metyl]-2-pr6pylsulfanyl-7H-purin-8-on (hop
chit 27e) thay cho 6-amino-9-[(2-clophenyl)metyl]-2-propylsulfanyl-7 H-purin-8-on
(hop chit 15e). Hop chét 6-amino-2-propylsulfinyl-9-[[3,4-diflophenyl)metyl]-7H-
purin-8-on (150 mg, hop chét 27f) thu dugc dudi dang chét rén mau tring. MS theo
thtr nghiém (ESI*) [(M+H)"]: 368.
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Bwéc 7: Didu ché hop chit 6-amino-9-[(3,4-ditlophenyl)metyl]-2-
(prepylsulfonimidoyl)-7H-purin-8-on

NH,

NH
NZ
o I I =°
N N

HN=S F

e

27

Hop chét néu & d& muc duoc didu ché trong tu véi Vi du 15, Bwde 7 bing céch
stt dung hop chit 6-amino-9-[(3,4-diflophenyl)metyl]-2-propylsulfinyl-7H-purin-8-on
(hop chét 27f) thay cho 6-amino-9-[(2-clophenyl)metyl]-2-propylsulfinyl-7H-purin-8-
on (hop chat 15f). Hop chét 6-amino-2-(propylsulfonimidoyl)-9-[[3,4-
diflophenyl)metyl]-7 H-purin-8-on (60 mg, Vi du 27) thu dugc dudi dang chét rin mau
tréng. 'H NMR (400 MHz, DMSO-ds) § ppm: 10,65 (br. s.,1H), 7,46 - 7,36 (m, 2H),
7,19 - 7,18 (m, 1H), 6,98 (br. s., 2H), 4,96 (s, 2H), 4,04 (s, 1H), 3,35 - 3,26 (m, 2H),
1,67-1,57 (m, 2H), 0,91 (t, J = 8,0 Hz, 3H). MS theo thtr nghiém (EST") [(M+H)"]: 383.

Vi du 28

6-amino-9-[(4-clo-3-metyl-phenyl)metyl]-2-(propylsulfonimidoyl)-7H-purin-8-on

NH,

H
N
N7~
P Wa
HN=S N N
Cl

28

Buéc 1: Didu ché hop chit 4-clo-3-metylbenzamit
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O.__NH,

Cl

28a

Bd sung DIPEA (45,5 g, 351,7 mmol) vao dung dich da duoc lam lanh béng da
clia axit 4-clo-3-metylbenzoic (20,0 g, 117,2 mmol), HOBt (15,8 g, 117,2 mmol) va
NH4Cl (18,8 g, 351,7 mmol) trong DMF khan (200 mL), tiép theo 1a bd sung
EDC-HCI (27,4 g, 152,4 mmol), sau d6 hdn hop nay dugc dé 4m dén nhiét do 25°C va
dugc khudy trong 20 gid. Hon hgp phan tmg nay dugc pha lodng bang nuéc (1,2 L) va
dugc chiét bang EtOAC (200 mL) ba lan. Lép hitu co duge thu gom dugc rira bing 1N
HCl trong nudc, dung dich Na,COs bdo hoa trong nude, nude mudi, dugc lam kho
béng natri sulfat khan, dugc loc va dugc c6 trong chdn khong. Phén c3n dugc nghién
min bing MTBE dé tao ra hop chét 4-clo-3-metylbenzamit (15 g, hop chét 28a) duéi
dang chit rin mau vang nhat. '"H NMR (400 MHz, DMSO-ds) 6 ppm: 8,00 (s, 1H),
7,86 (s, 1H), 7,71 (dd, J = 8,3 Hz, 1,5 Hz, 1H), 7,49 (d, J = 8,3 Hz, 1H), 7,42 (s, 1H),
2,37 (s, 3H). MS theo thtt nghiém (ESI*) [M+H)"]: 170.

Buwéc 2: Didu ché hgp chét (4-clo-3-metylphenyl)metylamin

NH,

Cl

28b

B4 sung 3-clo-4-metyl-benzamit (10 g, 58,96 mmol) trong THF (100 mL) ting
giot vao huyén phu ctia LiAlHs (11,2 g, 294,8 mmol) trong THF khan (100 mL). Sau
khi bd sung, hdn hop nay dugc khudy & nhiét do 28°C trong 2 git va sau d6 duoc gia
nhiét dén 60°C trong 12 gid. Sau khi hdn hop phan (mg nay dugc lam lanh xudng 0°C,
sau d6 bd sung lan lwgt 11,2 mL nuéc, 11,2 mL NaOH 15% trong nuéc va 33,6 mL
nuGe. Bb sung natri sulfat khan (20 g), va huyén pht tao ra duge khudy trong 30 phut,
va loc. Phan-dich loc dugc cd trong chdn khong ¢é thu duogc hop chét (4-clo-3-metyl-
bhenyl)metylamin duéi dang dau khong mau (8g. hop chét 28b). MS theo thir nghiém
(ESI") [(M+H)™]: 156.
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Buée 3: Didu ché hgp chit 6-clo-N-[(4-clo-3-metyl-phenyl)metyl]-5-nitro-2-

propylsulfanyl-pyrimidin-4-amin

Cl
NO,

N7 |
AN S)\\N NH
104
28c
Hop chét 28¢ dugc didu ché twong tu v6i Vi du 15, Bude 1 bang cach sit dung
hop chét (4-clo-3-metyl-phenyl)metylamin thay cho (2-clophenyl)metylamin. Hop
chét 6-clo-N—[(4—clo-3-metylphenylmetyl]-S-nitro-2-propylsulfanyl-pyrimidin—4-amin

(8,0 g, hop chit 28¢) thu dugc dudi dang chét rin mau tring. MS theo thir nghiém
(ESIY) [(M+H)"]: 387.

Buéc 4: Didu ché hep chit 6-clo-N4-[(4-clo-3-metyl-phenyl)metyl]-2-
propylsulfanyl-pyrimidin-4,S-diamin

Cl
NH,

NF |
\/\SAN NH :
L

Hop chét 28d duoc didu ché twong tu vé6i Vi du 15, Buée 2 bang cach st dung

28d

hop chét 6-clo-N—[(4-clo-3-metylphenyl)metyl]-5-nitro-2-propy1sulfanyl-pyrimidin-4-
amin (hop chit 28¢) thay cho 6-clo-N-[(2-clophenyl)metyl]-5-nitro-2-propylsulfanyl-
pyrimidin-4-amin (hop chit 15a). Hop chét 6-clo-N-4-[(4-clo-3-metylphenyl)metyl]-2-
propylsulfanyl-pyrimidin—4,S-diamin (4,4 g, hop chit 28d) thu duoc dudi dang chét
rin mau tréng. MS theo thit nghiém (ESI*) [(M+H)']: 357.
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Buéc 5: Didu ché hop chit  6-clo-9-[(4-clo-3-metyl-phenyl)metyl]-2-
propylsulfanyi-7H-purin-8-on

g
PSS P
s
28e

Hop chét 28e duoc diéu ché tuong tu v6i Vi du 15, Buéc 3 bing cach sit dung
hop  chét 6-clo-N4-[(4-clo-3-metylphenyl)metyl]-2-propylsulfanyl-pyrimidin-4,5-
diamin (hop chit 28d) thay cho 6-clo-N-4-[(2-clophenyl)metyl]-2-propylsulfanyl-
| pyrimidin-4,5-diamin  (hop chit 15b). Hop chit  6-clo-9-[(4-clo-3-metyl-
phenyl)metyl]-2-propylsulfanyl-7H-purin-8-on (4,6 g, hop chit 28e) thu dugc dudi
dang chit rén mau tring. MS theo thir nghiém (ESI*) [(M+H)']: 383.

Bude 6: Didu ché hop chit 9-[(4-clo-3-metyl-phenyl)metyl]-6-[(4-metoxyphenyl)
metylamino]-2-propylsulfanyl-7H-purin-8-on

NHPMB
H
NZ | N
(0]
\/\S)%N N
-
28f

Hc_ypv chét 28f duoc didu ché tuong tu voi Vi du 15, Buée 4 bing cach st dung
hop chét 6-clo-9-[(4-clo-3-metylphenyl)metyl]-2-propylsulfanyl-7 H-purin-8-on (hop
chat 28e).thay cho 6-010-9-[(2-clophenyl)metyl]-2-pf0pylsu1fany1-7H—purin-8-on (hop
chit 15¢). Hop chét 9-[(3-clo-4-inetyl-phenyl)metyl]-6-[(4-met0xyphenyl)
metylamino]-2-propylsulfanyl-7H-purin-8-on (9 g, hop chét 28f) thu dugc dudi dang
chét rin mau tréng. MS theo thit nghiém (ESI*) [(M+H)"]: 484.
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Buée 7: Didu ché hop chit 6-amino-9-[(4-clo-3-metyl-phenyl)metyl]-2-
propylsulfanyl-7H-purin-8-on

NH,

N
NZ
Ym0
NNs SN N

e

284d

Hop chét 28g duoc diéu ché twong tu vé6i Vi du 15, Buée 5 bing cach str dung
hop chét 9-[(4-clo-3-metyl-phenyl)metyl]-6-[(4-metoxyphenyl)metylamino]-2-
propylsulfanyl-7H-purin-8-on (hop chit 28f) thay cho 9-[(2-clophenyl)metyl]-6-[(4-
metoxyphenyl)metylamino]-2-propylsulfanyl-7 H-purin-8-on (hop chét 15d). Hop chét
6-amino-9-[(4-clo-3-metyl-phenyl)metyl]-2-propylsulfanyl-7H-purin-8-on (4,5 g, hop
chit 28g) thu dugc dudi dang chit rén mau tring. MS theo tht nghiém (ESI)
[(M+H)]: 364.

Buwéc 8: Didu ché hop chit 6-amino-2-propylsulfinyl-9-[4-clo-3-metyl-phenyl
metyl]-7H-purin-8-on

NH, 1y
NZ AN

28h

Hop chét 28h duoc didu ché twong tu véi Vi du 15, Bude 6 bang cach st dung
hop chét 6-amino-9-[(3-clo-4-metyl-phenyl)metyl]-2-propylsulfanyl-7 H-purin-8-on
(hgp chét 28g) thay cho 6-amino-9-[(2-clophenyl)metyl]-2-propylsulfanyl-7 H-purin-8-
on (hop chét 15e¢). Hop chit 6-amino-2-propylsulfinyl-9-[[4-clo-3-metyl-
phenyl]metyl]-7H-purin-8-on (340 mg, hop chit 28h) thu dugc dudi dang chét rén
mau tréng. MS theo tht nghiém (ESI*) [(M+H)*]: 380.
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Buée 9: Didu ché hop chit 6-amino-9-[(4-clo-3-metyl-phenylmetyl]-2-
(propylsulfonimidoyl) -7H-purin-8-on

NH,

Cl

28

Hop chit néu & d& muc duoc didu ché tuong ty véi Vi du 15, Bwée 7 béng cach
st dung hop chét 6-amino-9-[(4-clo-3-metyl-phenyl)metyl]-2-propylsulfinyl-7H-
purin-8-on (hop chét 28h) thay cho 6-amino-9-[(2-clophenyl)metyl]-2-propylsulfinyl-
v7H-purin-8-on. Hop chét 6-amino-2-(propylsulfonimidoyl)-9-[[4-510-3-metyl-
phenyl]metyl]-7H;purin-8-on (80 mg, Vi du 28) thu dugc dudi dang chét rin mau
tréng. '"H NMR (400 MHz, DMSO-ds) 6 ppm: 7,37-7,33 (m, 2H), 7,18-7,16 (m, 2H),
6,97 (br. s., 2H), 4,92 (s, 2H), 4,04 (s, 1H), 3,33-3,31 (m, 2H), 2,29 (s, 3H),1,65-1,61
(m, 2H), 0,90 (t, J = 7,6 Hz, 3H). MS theo thit nghiém (ESI") [(M+H)']: 395.

Vi du 29

6-amino-2-(propylsulfonimidoyl)-9-(p-tolylmetyl)-7H-purin-8-on

NH,
N
NZ
0
S Na
HN=S" N~ "N
29
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Buéc 1: Pidu ché hop chit 6-clo-N-[(p-tolylmetyl]-S-nitro-2-propylsulfanyl-
nyrimidin-4-amin
Cl
N2 | NO,
NP NG
29a
Hop chét 29a dugc diéu ché twong tw v6i Vi du 15, Buée 1 bing cach sir dung
hop chét p-tolylmetylamin thay cho (2-clophenyl)metylamin. Hop chét 6-clo-N-[(p-
tolylmetyl]-5-nitro-2-propylsulfanyl-pyrimidin-4-amin (3,9 g, hop chit 29a) thu dugc
dudi dang chét rin mau tring. MS theo thtt nghiém (ESI*) [(M+H)']: 353.
Buée 2: Diéu ché hop chit 6-clo-N4-[(p-tolylmetyl]-2-propylsulfanyl-pyrimidin-
4,5-diamin

ci
NH,

|
\/\S)\\N NH

T

Hop chét 29b dugc diéu ché tuong tw véi Vi du 15, Buée 2 bang cach st dung

N7

29b

hop éhét v6-clo-N—[(p-tolylmetyl-5-nitro-2-propy1sulfanyl-pyrimidin—4-amin (hop chét
29a) thay cho 6-clo-N-[(2-clophenyl)metyl]-5-nitro-2-propylsulfanyl-pyrimidin-4-
amin (hop chit 15a). Hop chét 6-clo-N4-(p-toly!metyl)-2-propylsulfanyl-pyrimidin-
4,5-diamin (2,2 g, hop chét 29b) thu dugc duéi dang chét rin mau trang. MS theo thit
nghiém (ESIY) [(M+H)*]: 323.
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Buwdre 3: Pidu ché hop chét 6-clo-9-[(p-tolylmetyl]-2-propylsulfanyl-7H-purin-8-on

C
N
7
QoS
NN S TN
29¢c

Hop chit 29¢ dugc diéu ché twong tu vé6i Vi du 15, Buée 3 bang céch sir dung
hop chét 6-clo-N4-[(p-tolylmetyl]-2-propylsulfanyl-pyrimidin-4,5-diamin (hop chit
29b) thay cho 6-clo-N4-[(2-clophenyl)metyl]-2-propylsulfanyl-pyrimidin-4,5-diamin
(hop chét 15b). Hop chit 6-clo-9-[(p-tolylmetyl]-2-propylsulfanyl-7 H-purin-8-on (2,2
g, hop chit 29¢) thu dugc dudi dang chét rin mau tring. MS theo thr nghiém (ESIY)
[(M+H)™]: 349.

Buéc 4: Ditu ché hop chit 9-[(p-tolylmetyl]-6-[(4-metoxyphenyl)metylamino]-2-
propylsulfanyl-7H-purin-8-on:

NHPMB

§
I~ =0

29d

Hop chét 29d dugc didu ché tuong ty véi Vi du 15, Buée 4, bang cach sir dung
hop chét 6-clo-9-[(p-tolylmetyl]-2-propylsulfanyl-7H-purin-8-on (hop chét 29¢) thay
cho 6-clo-9-[(2-clophenyl)metyl]-2-propylsulfanyl-7H-purin-8-on (hop chét 15¢). Hop
chét 9-[(p-tolylmetyl]-6-[(4-metoxypheny1)mety1amino]-2-propylsulfanyl-7H—purin-8-
on (2,0 g, hgp chét 29d) thu dugc dudi dang chAt rén mau tring. MS theo tht nghiém
(EST*) [(M+H)*]: 450.
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Buée 5: Didu ché hop chit 6-amino-2-propylsulfanyl-9-(p-tolylmetyl)-7H-purin-8-

on

NH
2 h

[ )=o

\/\s/k\N N
()

29e

N7

Hop chét 29e duogc didu ché twong tw v6i Vi du 15, Buée 5 bang cach st dung
hop chit 9-[(p-tolylmetyl]-6-[(4-metoxyphenyl)metylamino]-2-propylsulfanyl-7H-
purin-8-on (hop chit 29d) thay cho 9-[(2-clophenyl)metyl]-6-[(4-metoxyphenyl)
metylamino]-2-propylsulfanyl-7 H-purin-8-on (hop chat 15d). Hop chit 6-amino-9-[(p-
tolylmetyl]-2-propylsulfanyl-7H-purin-8-on (1,0 g, hop chét 29e) thu dugc dudi dang
chit rin mau tring. MS theo thir nghiém (ESIY) [(M+H)"]: 330.

Buéc 6: Didu ché hop chét 6-amino-2-propylsulfinyl-S-[p-tolylmetyl]-7H-purin-8-

on

NH, |,
N
N/
)C'E =0
s SN TN
1
O

O~

Hop chit 29f dugc didu ché twong ty véi Vi du 15, Buéce 6 bing cach st dung

29f

hop chét ‘6-amino-9-[(p-tolylmetyl)metyl]-2-propylsulfanyl-7H-purin-8-on (hop chét
29¢) thay cho 6-amino-9-[(2-clophenyl)metyl]-2-propylsulfanyl-7H-purin-8-on (hop
chét 15¢). Hop chét 6-amino-2-propylsulfinyl-9-[p-tolylmetyl]-7H-purin-8-on (220 mg,
hop chit 29f) thu duge dudi dang chit rin mau tring MS theo thit nghiém (ESI")
[(M+H)']: 345.
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Buwée 7: Didu ché hop chit 6-amino-2-(propylsulfonimidoyl)-9-(p-tolylmetyl)-7H-

purin-8-on
NH,
N
NZ
—O0
P Wa
HN?S N N
29

Hop chit néu & dé muc duge diéu ché tuong tu voi Vi du 15, Bude 7 be‘“mg cach
st dung hop chit 6-amino-9-[(p-tolylmetyl)metyl]-2-propylsulfinyl-7H-purin-8-on
(hop chét 29f) thay cho 6-amino-9-[(2-clophenyl)metyl]-2-propylsulfinyl-7H-purin-8-
on. Hop chét 6-amino-2-(propylsulfonimidoyl) -9-[[p-tolylmetyl]-7H-purin-8-on (127
mg, Vi du 29) thu dugc dudi dang chét rin mau tréng. '"H NMR (400 MHz, DMSO-ds)
S ppm: 10,67 (br. s., 1H), 7,23 (d, J = 8,0 Hz, 2H), 7,13 (d, J= 8,0 Hz, 2H), 6,98 (br. s.,
2H), 4,91 (s, 2H), 4,05 (s, 1H), 3,34-3,27 (m, 2H), 2,26 (s, 3H), 1,67-1,62 (m, 2H),
0,92 (t, J = 8,0 Hz, 3H). MS theo thir nghiém (ESI") [(M+H)"]: 361.

Téch hop chét ctia Vi du 29 bing HPLC khéng dbi xtmg tao ra Vi du 29-A (rta

giai nhanh hon, 50 mg) va Vi du 29-B (rtra giai chém hon, 49 mg) dudi dang chét ran
mau tréng. (Didu kién tach: 30% isopropanol (0,05%DEA)/COz trén ¢t ChiralPak
AD-3) |
Vi du 29-A: 'H NMR: (400 MHz, DMSO-ds) 6 ppm: 10,51 (s, 1 H), 7;22 (d, J= 8,0
Hz, 2 H), 7,12 (d, J = 8,0 Hz, 2 H), 7,00 (s, 2 H), 4,91 (s, 2 H), 4,03 (s, 1 H), 3,35 -
3,31 (m, 2 H), 2,26 (s, 3 H), 1,70 - 1,58 (m, 2 H), 0,93 (t, J= 7,40 Hz, 3H). MS theo
thtr nghiém (ESI) [(M+H)']: 361.
Vi du 29-B: 'H NMR: (400 MHz, DMSO-ds) 6 ppm: 10,54 (s, 1 H), 7,23 (d, J= 8,0
Hz, 2 H), 7,13 (d, J = 8,0 Hz, 2 H), 6,97 (s, 2 H), 4,91 (s, 2 H), 4,04 (s, 1 H), 3,34 -
3,30 (m, 2 H), 2,26 (s, 3 H), 1,72 - 1,57 (m, 2 H), 0,93 (t, J = 7,40 Hz, 3H). MS theo
thir nghiém (ESI*) [(MHH)*]: 361.

Vi du 30
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6-amino-9-[(4-clo-3-flophenyl)metyl]-2-(propylsulfonimidoy!)-7H-purin-8-on

NH,
N
NZ
e} | >:O
H N:\\S/l\\N \ F
~(
30

Buéc 1: Didu ché hop chat 6-clo-N-[(4-clo-3-flo-phenyl)metyl]-5-nitro-2-
propylsulfanyl-pyrimidin-4-amin

Cl

30a

Hop chit 30a dugc didu ché tuong tu véi Vi du 15, Bude 1 bing céach st dung
hop chit 4-clo-3-flophenyl)metylamin thay cho (2-clophenyl)metylamin. Hop chét 6-
clo-N-[(4-clo-3-flo-phenyl)metyl]-5-nitro-2-propylsul fanyl-pyrimidin-4-amin 6,2 g,
hop chét 30a) thu dugc. MS theo thir nghiém (EST") [(M+H)"]: 391.

Buwéc 2: Diéu ché hop chit 6-clo-N4-[(4-clo-3-flo-phenyl)metyl]-2-propylsulfanyl-

Cl
\/\S)QN NH
L

Cl

pyrimidin -4,5-diamin

30b

Hop chét 30b dugc diéu ché tuwong tu véi Vi du 15, Bude 2 bing cich sit dung
hop chét 6-clo-N—[(4-clo-3-ﬂo-phenyl)metyl]-5-nitro-2-propylsulfanyl-pyrimidin-4-
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amin (hop chét 30a) thay cho 6-clo-N-[(2-clophienyl)metyl]-5-nitro-2-propylsulfanyl-
pyrimidin-4-amin (hop chit 15a). Hop chét 6-cio-N4-[4-clo-3-flo-phenyl)metyl]-2-
propylsulfanyl-pyrimidin-4,5-diamin (4,7 g, hop chit 30b) thu dugc dudi dang chét
rén mau nau. MS theo thir nghiém (ESI") [(M+H)]: 361.

Buée 3: Didu ché hop chit 6-clo-9-[(4-clo-3-flo-phenyl)metyl]-2-propylsulfanyl-

Cl H
NZ
[ Qe
~N~"s N N F
7\
o

30c

7H-purin-8-on

Hop chét 30c¢ duoc diéu ché tuong tu vé6i Vi du 15, Buée 3 bang cach st dung
hop chét 6-clo-N-4-[(4-clo-3-flo-phenyl)metyl]-2-propylsulfanyl-pyrimidin-4,5-diamin
(hqp chit 30b) thay cho 6-clo-N4-[(2-clophenyl’metyl]-2-propylsulfanyl-pyrimidin-
4,5-diamin (hop chit 15b). Hop chit  6-cio-9-[(4-clo-3-flo-phenyl)metyl]-2-
propylsulfanyl-7H-purin-8-on (3,8 g, hop chit 30c¢) thu duoc dudi dang chét rin mau
x4m. MS theo thir nghiém (ESI*) [(M+H)]: 387.

Buéc 4: Didu ché hop chit 9-[(4-clo-3-flophenyl)metyl]-6-[(4-metoxyphenyl)
metylamino]-2-propylsulfanyl-7H-purin-8-on

NHPMB
N
N7=
I e
N Ns N N F
(S
30d

Hop chét 30d duogc didu ché tuong tu v6i Vi du 15, Bwdoc 4 bang cach st dung
hop chét 6-clo-9-[(4-clo-3-flo-phenyl)metyl]-2-propylsulfanyl-7H-purin-8-on  (hop
chit 30c) thay cho 6-clo-9-[(2-clophenyl)metyl]-2-propylsulfanyl-7 H-purin-8-on (hop
chit 15¢). Hop chét 9-[(4-clo-3-flo-phenyl)metyl]-6-[(4-metoxyphenyl)metylamino]-
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2-propylsulfanyl-7H-purin-8-on (2,3 g, hop chit 30d) thu dugc dudi dang chét rin
mau vang nhat. MS theo thir nghiém {(EST") [(M+71: 488.

Buéc 5: Didu ché hop chit 6-amino-9-[(4-clo-3-flo-phenyl)metyl]-2-
propylsulfanyl-7H-purin-8-on

NH,
N
N/
A Lo
~N—"Ns N N F
o
30e

Hop chit 30e dugc didu ché twong tu v6i Vi du 15, Bude 5 bing céch st dung
hop chit 9-[(4-clo-3-flo-phenyl)metyl]-6-[(4-metoxyphenyl)metylamino]-2-
propylsulfanyl-7H-purin-8-on (hop chét 30d) thay cho 9-[(2-clophenyl)metyl]-6-[(4-
metoxyphenyl)metylamino]-2-propylsulfanyl-7H-purin-8-on (hop chit 15d). Hop chit
6-amino-9-[(4-clo-3-flo-phenyl)metyl)metyl]-2-propylsulfanyl-7H-purin-8-on (1,4 g,
hop chét 30e) thu dugc dudi dang chit rén mau tring. MS theo thit nghiém (ESI)
[(M+H)"]: 368.

Buére 6: Diéu ché hop chét 6-amino-2-propylsulfinyl-9-[4-clo-3-flo-phenyl)metyl]-
7H-purin-8-on

cl
30f

- Hop chét 30f dugc diéu ché twong ty véi VZ du 15, Bude 6 bang cach sir dung
hop chét 6-amino-9-[(4-clo-3-ﬂo-phenyl)metyl]-2-propylsulfanyl-7H-purin-8-on (hop
chit 30e) thay cho 6-amino-9-[(2-clophenyl)metyl]-2-propylsulfanyl-7H-purin-8-on
(hop chét 15e). Hop chit 6-amino-2-propylsulfinyl-9-[[4-clo-3-flo-phenyl)metyl]-7H-
purin-8-on (300 mg, hop chét 30f) thu dugc duéi dang chét rén mau tring MS theo thtt
nghiém (EST) [((M+H)"]: 384.
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Buée 7: Didu ché hop chit §-amino-2-(propylsulfonimidoyl)-9-[[4-clo-3-flo-
phenyl)metyl] metyl]-7H-purin-8-on

NH,
N
N&
0
o | I =
HN=S N N F
30

Hop chit néu & @& muc dugc didu ché twong tu vé6i Vi du 15, Bude 7 bang cach
str dung hogp chit 6-amino-9-[(4-clo-3-flo-phenyl)metyl 2-propylsulfinyl-7H-purin-8-
on (hop chat 30f) thay cho 6-amino-9-[(2-clophenyl)mety!]-2-propylsulfinyl-7H-
purin-8-on (Vi du 30). Hop chit 6-amino-2-(propylsulfonimidoyl)-9-[[4-clo-3-flo-
phenyl)metyl]-7H-purin-8-on (63 mg, Vi du 30) thu dugc dudi dang chat rin mau
tring. "H NMR (400 MHz, DMSO-ds) 6 ppm: 10,67 (br. s., 1H), 7,45-7. 34 (m, 1H)),
731-7,22 (m, 1H), 7,09-7,03 (m, 1H), 7,00 (br. s., 2H), 4,99 (s, 2H), 3,98 (s, 1H),
3,31-3,26 (m, 2H), 1,72-1,50 (m, 2H), 0,91 (t, J = 8,0 Hz, 3H). MS theo thtr nghiém
(EST") [(M+H)']: 399.

Vi du 31

6-amino-9-[(2,4-diflophenyl)metyl]-2—(pr0pylsulfonimidoyl)-7H-purin—8-on

NH,
N
NZ
O
DY Wa
HN=S N
F
F
31
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Bwéc 1: Dibu ché hop chit  6-clo-N-[(2,4-diflophenyl)metyl]-S-nitro-2-
propylsulfanyl-pyrimidin-4-amin
Cl
NO,

N7

|
\/\S)\\N NH

X,

31a

Hop chit 31a dugc didu ché twong tw véi Vi du 15, Budéc 1 bang céach sir dung
hop chét (2,4-diflophenyl)metylamin thay cho (2-clophenyl)metylamin. Hop chét 6-
clo—N-[(2,4-diﬂophenyl)metyl]-5-nitro—2-propylsulfanyl-pyrimidin-4-amin (5,0 g, hop
chit 31a) thu dugc dudi dang chit rin mau vang. MS theo thit nghiém (ESI")

[(M+H)"]: 375.

Buwée 2: Pidu ché hop chit 6-clo-N4-[(2,4-diflophenyl)metyl]-2-propylsulfanyl-

pyrimidin-4,5-diamin

31b
Hop chét 31b duoc diéu ché tuong tu v6i Vi du 15, Buée 2 bﬁng cach st dung
hop chit 6-clo-N—[(2,4-diﬂophenyl)metyl]-5-nitro-2-propylsulfany1-pyrimidin-4-amin
(hop chat 31a) thay cho 6-clo-N—[(2-clophenyl)metyl]-5-nitro-2-propy1"sulfanyl-
pyrimidin-4-amin (hgp chét 15a). Hop chét 6-clo-N4-[(2,4-diflophenyl)metyl]-2-
propylsulfanyl-pyrimidin-4,5-diamin (4,0 g, hqp chit 31b) thu dugc dudi dang chét
rén mau trdng. MS theo thir nghiém (ESI") [(M+H)"]: 345.
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Buée 3: Pidu ché hop chét 6-clo-9-[(2,4-diflophenyl)metyl}-2-prepylsuifanyl-7H-

N=
| 0
\/\s)*N N>=
F

31c F

purin-8-on

Hop chét 31c duge diéu ché twong tu véi Vi du 15, Budée 3 bing céch st dung
hop chét 6-c10-N—4-[(2,4-diﬂophenyl)metyl]-2-propylsulfanyl-pyrimidin-4,S-diamin
(hop chét 31b) thay cho 6-clo-N4-[(2-clophenyl)metyl]-2-propylsulfanyl-pyrimidin-
45-diamin (hop chdt 15b). Hop chat 6-clo-9-[(2,4-diflophenyl)metyl]-2-
propylsulfanyl-7H-purin-8-on (4,0 g, hop chét 31¢) thu dugc dudi dang chit rin mau
tréng. MS theo thtr nghiém (ESI*) [(M+H)']: 371. B

Bﬁ'é’c 4: PDiéu ché hop chit 9-[(2,4-diflophenyl)metyl]-6-[(4-metoxyphenyl)
metylamino]-2-propylsulfanyl-7H-purin-8-on

NHPMB

H
N NN

53,

\/\S/kN | N

e
31d

F

Hop chét 31d dugce didu ché tuong tu v6i Vi du 15, Budéc 4 bang céch su dung
hop chét 6-010-9-[(2,4-diﬂ0pheny1)mety1]-2-pr0pylsu1fanyl-7H-purin-8-on (hop chét
31¢) thay cho 6-clo-9-[(2-clophenyl)metyl]-2-propylsulfanyl-7H-purin-8-on (hop chét
15¢). Hop Vchét 9-[(2,4-diﬂopheny1)1netyl]-6-[(4-metoxypheny1)mety1amino]-2-
prbpylsulfanyl-7H—purin—8-on (2,9 g, hop chit 31d) thu dugc dudi dang chét rdn mau
tring. MS theo thir nghiém (ESI") [(M+H)']: 472. |
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Buée 5: Didu ché hop chit 6-amino-9-[(2,4-diflophenyl)metyl]-2-propylsulfanyl-
7H-purin-8§-on

NH,

N
N#
J:I#O
s SN N

as

F
31e

Hop chét 31e duge didu ché twong tu v6i Vi du 15, Bude 5 bang céch sir dung
hop chét 9-[(2,4-diflophenyl)metyl]-6-[(4-metoxyphenyl)metylamino]-2-
propylsulfanyl-7H-purin-8-on (hop chit 31d) thay cho 9-[(2-clophenyl)metyl]-6-[(4-
metoxyphenyl)metylamino]-2-propylsulfanyl-7H-purin-8-on (hop chét 15d). Hop chit
6-amino-9-[(2,4-diﬂophenyl)mety1]-2-propylsulfanyl-7H—purin-8-on (1,4 g, hop _chét
31e) thu dugc dudi dang chét rén mau tring. MS theo tht nghiém (ESI') [(M+H)+]:
352.

Buéce 6: Didu ché hop chit 6-amino-2-propylsulfinyl-9-[(2,4-diflophenyl)metyl]-
7H-purin-8-on

31f

Hop chét 31f dugc diéu ché twong tu véi Vi du 15, Budéce 6 bang céach st dung
hop chit 6-amino-9-[(2,4-diflophenyl)metyl]-2-propylsulfanyl-7H-purin-8-on (hop
chit 31e) thay cho 6-amino-9-[(2-clophenyl)metyl]-2-propylsulfanyl-7 H-purin-8-on
(hop chéat 15e). Hop chit 6-amino-2-propylsulfinyl-9-[[(2,4-diflophenyl)metyl]-7H-
purin-8-on (290 mg, hop chit 31f) thu dugc dudi dang chét rin mau tring. MS theo
thtr nghiém (ESTY) [(M+H)]: 368.
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Buéec 7: Piéu ché hop chit 6-amino-2-(propylsulfonimidoyl)-9-[[(2,4-
diflophenyl)metyl]-7H-purin-8-on

NH,
N
N&
0
o I L=
HN=S N N
F
F
31

Hop chét néu & d& muc duoc diéu ché trong tu voi Vi du 15, Bwée 7 bang cach
st dung hop chét 6-amino-9-[(2,4-diflophenyl)metyl]-2-propylsulfinyl-7H-purin-8-on
(hop chét 31f) thay cho 6-amino-9-[(2-clophenyl)metyl]-2-propylsulfinyl-7H-purin-8-
on (hop chét 15f). Hop chét 6-amino-2-(propylsulfonimidoyl)-9-[[(2,4-
diflophenyl)metyl]-7H-purin-8-on (33 mg, hop chit 31) thu duge duédi dang chét rén
mau tréng. *H NMR (400 MHz, DMSO-ds) ¢ ppm: 10,68 (br. s., 1H), 7,56 (t,J=28,0
Hz, 1H), 7,40 (d, J = 8,0 Hz, 1H), 7,24-7,14 (m, 1H), 7,01 (br. s., 2H), 4,98 (s, 2H),
4,05 (s, 1H), 3,32-3,24 (m, 2H), 1,71-1,52 (m, 2H), 0,90 (t, J = 8,0 Hz, 3H). MS theo
thir nghiém (ESI") [(M+H)"]: 383.

Vi du 32 & Vidu 33

4-[[6-amino-8-oxo-2-(propylsulfonimid0yl)—7H-purin-9-yl]metyl]benzonitril (hop
chit 32) va 4-[[6-amino-8-oxo-2-(propylsulfonimidoyl)-7H—purin-9-yl]metyl]
benzamit (hop chit 33)

NH,
NH H
2 N/
H
N 0 | >:.O
" =o HN=S” SN N
(@) =
cAn g @VO
H \\Q\:N NH,
32 33
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Buéc 1: Dicu ché hop chit 4-[[(6-clo-5-nitro-2-propy!sulfanyl-pyrimidin-4-

yDamino]metyl] benzonitril

32a

Hop chit 32a dugc diéu ché twong tu v6i Vi du 15, Buére 1 bing cach st dung
hop chét 4-(aminometyl)benzonitril thay cho (2-clcphenyl)metylamin. Hop chét 4-
[[(6 clo- 5-n1tro 2-p1opylsulfanyl-pyr1m1d1n-4-y])ammo]metyl]benzomtrll (5,5 g, hop
chat 32a) thu duogc dlIO’l dang chit rin mau vang. MS theo tht nghiém (ESI")
[(M+H)"]: 364.

Buéc 2: Diéu ché hop chit 4-[[(5-amino-6-clo-2-propylsulfanyl-pyrimidin-4-
yl)amino]metyl]benzonitril

Cl
NH,

|
\/\S)\\N NH

k@v“

Hop chét 32b duoc didu ché twong tw véi Vi du 15, Buée 2 bing cach st dung

N7

32b

hop chét 4-[[(6-clo-5-ﬁitr0-2-propylsu1fany1-pyrimidin-4-yl)amind]metyl]benzonitril
(hop chit 32a) thay cho 6-clo-N—[(2-clophenyl)metyl]-5Qnitro—2-propylsulfany1-
pyrimidin-4-amin (hop chit 15a). Hop chéit 4-[[(5-amino-6-clo-2-propylsulfanyl-
pyrimidin-4-yl)amino]metyl]benzonitril (2,7 g, hop chét 32b) thu dugc dudi dang dau
mau niu. MS theo thir nghiém (EST) [(M+H)*]: 334.
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Buéc 3: Didu ché hop chit 4-[(6-clo-8-oxo0-2-propylsulfanyl-7H-purin-9-yh)metyl]

Cl H

N/

):I =0
I N

32¢

benzonitril

]

Hop chét 32¢ dugc didu ché twong tiy v6i Vi du 15, Buée 3 b%mg cach st dung
hop chét 4-[[(5-amino-6-clo-2-propylsulfanyl-pyrimidin-4-yl)amino]metyl]benzonitril
(2,7 g, hop chit 32b) thay cho 6-clo-N4-[(2-clophenyl)metyl]-2-propylsulfanyl-
pyrimidin-4,5-diamin (hop chit 15b). Hop chét 4-[(6-clo-8-oxo0-2-propylsulfanyl-7H-
purin-S-yl)metyl]benzonitril (2,5 g, hop chét 32¢) thu duogc dudi dang chét rin mau
vang nhat. '"H NMR (400 MHz, DMSO-ds) § ppm: 10,14 (br. s., 1H), 7,82 (d, J = 8,0
Hz, 2H), 7,51 (d, J = 8,0 Hz, 2 H), 5,06 (s, 2H), 3,01 (t, J = 8,0 Hz, 2H), 1,68-1,53 (m,
2H), 0,91 (t, J = 8,0 Hz, 3H). MS theo thir nghiém (ESI") [(M+H)"]: 360.

Buéc 4: Diéu ché hop chit 4-[[6-[(4-metoxyphenyl)metylamino]-8-oxo-2-
propylsulfanyl-7H-purin-9-yljmetyl]|benzonitril

NHPMB

H

NA NN
-

\/\S)QN I N

\\Q\:N

Hop chit 32d dugc diéu ché tuong ty véi Vi du 15, Budéc 4 bang cach st dung

32d

hop chét 4-[(6-clo-8-oxo-2-propylsulfanyl-7H-purin-9-yl)metyl[benzonitril (hop chét
32¢) thay cho 6-clo-9-[(2-clophenyl)metyl]-2-propylsulfanyl-7 H-purin-8-on (hop chét
15¢). Hop chit 4-[[6-[(4-metoxyphenyl) metylamino]-8-oxo-2-propylsulfanyl-7H-
purin-9-yl]metyl]benzonitril (3,0 g, hop chét 32d) thu dugc dudi dang chét rin mau do
nhat. MS theo thir nghiém (ESI) [(M+H)']: 461. |
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Buée 5: Didu ché hop chit 4-[(6-aminc-8-oxo-2-propylsulfanyl-7H-purin-9-
yl)metyl] benzonitril (hgp chit 32e)and 4-[(6-amino-8-oxo-2-propylsulfanyl-7H-
purin-9-yl)metyl] benzamit (hop chit 33a)

NHz ~ NH, |
/ /
>=O /k >=O
\/\3 NN YN
NH
:N \\Q\“/ 2
o]
32e 33a

Hop chét 32e, 33a dugc didu ché tuong ty v6i Vi du 15, Bwéc S b‘fmg cach st
dung hop chit 4-[[6-[(4-metoxyphenyl)metylamino]-8-oxo-2-propy1sulfanyl-7H—purin—
9-yl]metyl]benzonitril (hop chit 32d) thay cho 9-[(2-clophenyl)metyl]-6-[(4-
metoxyphenyl)metylamino]-2-propylsulfanyl-7H-purin-8-on (hop chét 15d). Hop chét
4-[(6-amino‘-8-oxo-2-propylsulfany1-7H-purin-9-yl)mety1]benzonitril (hop chét 32e)
va 4-[(6-amino-8-0x0-2-propylsulfanyl-7H-purin—9-yl)me‘tyl]benzamit (hop chit 33a)
thu dugc dudi dang hdn hop (1,5g).

Buéc 6: Diéu ché hop chit 4-[(6-amino-8-0xo0-2-propylsulfinyl-7H-purin-9-
yl)metyl]benzonitril (hop chit 32f) va 4-[(6-amino-8-oxo-2-propylsulfinyl-7H-
purin-9-yl)metyl|benzamit (hop chit 33b)

NH, |, NH, |,

N

N=
0 | | 0
\/\S/k/i >= \/\S/IQN N>=
O o O
=N §

32f 33b

Hop chét 32f, 33b dugc diéu ché twong tw v6i Vi du 15, Bude 6 bang cach st
dung hop chit hdén hop cua 4-[(6-amino-8-oxo-2-propylsulfanyl-7H-purin-9-
yDmetyl]benzonitril (hop chét 32¢) va 4-[(6-amino-8-oxo-2-propylsulfanyl-7H-purin-

-yl)metyl]benzam1t (hop chit 33a) thay cho 6-amino-9- [(2-clophenyl)metyl]-2-
propylsulfanyl -7H-purin-8-on (hop chit 15e). Hop chit 4-[(6-amino-8-oxo-2-
propylsulﬁnyl-7H—pur1n-9-y1)metyl]benzon1tr11 (hop chit 32f) va 4-[(6-amino-8-oxo-2-
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propylsulfinyl-7H-purin-9-yl)metyl]benzamit (250 mg, hop chit 33b) thu dugc dudi
dang hdn hop ciia chét rin mau tring,

Budc 7: Pidu ché hop chit 4-[[6-amino-8-oxo-3-(propylsulfonimidoyl)-7H-purin-
9-ylJmetyl]benzonitril (hop chét 32) va 4-[[6-amino-8-0xo0-2-
(propylsulfonimidoyl)-7H-purin-9-yljmetyl]benzamit (hop chit 33)

NH, NH,
H H
—O
Q\ N I >:O 9 X N
HN=S N N HN=S N
ﬂ H ﬂo
=N NH,
32 33

Hop chét néu & d& muc duoc didu ché twong tu v6i Vi du 15, Bude 7 bang cach
st dung hop chit hdn hop cua 4-[(6-amino-8-oxo-2-propylsulfinyl-7H-purin-9-
yl)metyl]benzonitril (hop chét 32f) va 4-[(6-a.mino-8-oxo-2-propylsulﬁny1-7H-purin-9-
yl)metyl]benzamit (ho‘p chit 33b) thay cho 6-amino-9-[(2-clophenyl)metyl]-2-
propylsulfinyl-7H-purin-8-on (hop chét 15f). Phan can dugc tinh ché bing HPLC diéu
ché dé& tao ra hop chét 4-[[6-amino-8-oxo-2-(propylsulfonimidoyl)-7H-purin-9-
yllmetyl]benzonitril (24,7 mg, Vi du 32) va 4-[[6-amino-8-ox0-2-
(propylsulfonimidoyl)-7H-purin-9-ylJmetyl]benzamit (18,8 mg, Vi du 33).

Vi du 32: 'H NMR (400 MHz, DMSO-ds) 6 ppm: 7,82 (d, J = 8,0 Hz, 2H), 7,50
(d, J = 8,0 Hz, 2H), 7,04 (br. s., 2H), 5,06 (s, 2H), 4,02 (s, 1H), 3,29-3,26 (m, 2H),
1,66-1,54 (m, 2H), 0,89 (t, J= 8,0 Hz, 3H). MS theo thir nghiém (ESIY) [M+H)]: 372.

Vi du 33: '"H NMR(400 MHz DMSO-ds) 6 ppm: 10,73 (br. s., 1H), 7,94 (s, 1H),
7,82 (d, J = 8,0 Hz, 2H), 7,38 (d, J = 8,0 Hz, 2H), 7,34 (s, 1H), 7,02 (br. s., 2H), 5,01
(s, 2H), 4,03 (s, 1H), 3,31-3,27 (m, 2H), 1,68-1,56 (m, 2H), 0,90 (t, J = 8,0 Hz, 3H).
MS theo thir nghiém (ESI") [(M+H)+]: 390.
Vi du 34

6-amino-9-[(6-metyl—3-pyridyl)metyl]-2-(propylsulfonimidoyl)-7H-purin-8-0n
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Buéc 1: Didu ché hop chét 6-metylpyridin-3-carbonitril

N

34a

B4 sung phosphoryl triclorua (84,24 g, 708 mmol) timg giot vao huyén phu cua
axit 6-metylpyridin-3-carboxylic (17,0 g, 125 mmol) trong toluen (200 mL). Sau khi
bd sung, hdn hgp phan tng dugc khudy & 100°C trong 12 gio. Hon hop nay dugc dé
ngudi xudng RT va dung mdi ndy dugc loai bd trong chdn khong. Phén cin dugc tao
huyén phi trong EtOAc (400 mL), dugc bazo héa bang dung dich NaHCO3 bdo hoa
(400 mL), va dugc chiét bing EtOAc (300 mL) hai lan. Lép hitu co dugc thu gom
dugc 1am kho bang natri sulfat khan, dugc loc va dugc cb trong chdn khong. Phan cin
duoc tinh ché bing séc ky cot trén silicagel dugc rira gidi bang (PE / EtOAc tir 10/1
dén 5/1) dé tao ra hop chét 6-metylpyridin-3-carbonitril (10,5 g, hop chit 34a) dudi
dang chét rén mau vang nhat. MS theo thir nghiém (ESI*) [(M+H)"]: 119.

Budc 2: Didu ché hop chit (6-metyl-3-pyridyl)metylamin

H,N

34b
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B6 sung Raney-Ni (2,0 g) vao dung dich ctia 6-metylpyridin-3-carbonitril (10,5 g,
25,7 mmol) trong MeOH (80 mL) va NH3/MeOH (20 L, 7 M) trong moi trudng No,
Huyén phti ndy duge khi khi trong chdn khong " lam dy lai bang Ha. Hon hop nay
duoc khudy trong 12 gior & 40°C trong méi truong Ha (50 psi). Loc hén hop phan tng
nay va phan dich lgc dwgc cd trong chdn khong dé tao ra hop chit (6-metyl-3-
pyridyl)metylamin (9,5 g, hop chit 34b) dué6i dang dau nhe. '"H NMR (400 MHz,
DMSO-ds) & ppm: 8,36 (s, 1H), 7,62 (d, J = 8,0 Hz, 1H), 7,18 (d, J= 8,0 Hz, 1H), 3,69
(s, 2H), 2,42 (s, 3H). MS theo thir nghi¢ém (ESI’) [(M+H)™]: 123.

Buéc 3: Didu ché hop chit 6-clo-N-[(6-metyl-3-pyridyl)metyl]-5-nitro-2-
propylsulfanyl-pyrimidin-4-amin

Cl

N)\rNo2
|.

\/\SJ*N/\NH

N

34c

Hop chét 34¢ dugc didu ché tuong tu véi Vi du 15, Bwée 1 bang cach sir dung
hop chit (6-mety1-3-pj/ridyl)metylamin (hop chit 34b) thay cho (2
clophenyl)metylamin.  Hop chit  6-clo-N-[(6-metyl-3-pyridyl)metyl]-5-nitro-2-
propylsulfanyl-pyrimidin-4-amin (15,5 mg, hop crét 34¢) thu dugc dudi dang chét rin

mau tring. MS theo thit nghiém (ESI*) [M+H)"]: 354.

Buéc 4: Didu ché hop chat 6-clo-N-4-[(6-metyl-3-pyridyl)metyl]-2-propylsulfanyl-

cl
N)INHZ
| A

(.. Z

N

pyrimidin-4,5-diamin

34d

Hop chét 34d dugc didu ché twong tu vé6i Vi du 15, Buée 2 bang céach st dung
hop chét 6-clo-N~[(6-metyl-3-pyridyl)metyl-]-5-nitro-2-propylsulfanyl-pyrimidin-4-
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amin (hop chét 34c) thay cho 6-clo-N-[(2-clophenyl)metyl]-5-nitro-2-propylsulfanyl-
pyrimidin-4-amin (hgp chit 15a). Hop chit 6-clo-N-4-[(6-metyl-3-pyridyl)metyl]-2-
propylsulfanyl-pyrimidin-4,5-diamin (10,9 g, hop chét 34d) thu dugc dudi dang chat
rén mau tring. MS theo thir nghiém (ESI*) [(M+H)*]: 324.

Buéc 5.: Diéu ché hop chit 6-clo-9-[(6-metyl-3-pyridyl)metyl]-2-propylsulfanyl-
7H-purin-8-on

Cl

NP NN
0
\/\S)\\/,:I,\P:
7\

~

N
3de

Hop chét 34e dugc diéu ché twong tw v6i Vi du 15, Buée 3 bing cach st dung
hop chét 6-clo-N-4-[(6-metyl-3-pyridyl)metyl]-2-propylsulfanyl-pyrimidin-4,5-diamin
(hop chét 34d) thay cho 6-clo-N4-[(2-clophenyl)metyl]-2-propylsulfanyl-pyrimidin-
4,5-diamin (hgp chét 15b). Hop chét 6-clo-9-[(6-metyl-3-pyridyl)metyl]-2-
propylsulfanyl-7H-purin-8-on (12,0 g, hop chét 34e) thu dugc dudi dang chét rin mau
tréng. MS theo thir nghiém (ESI*) [(M+H)*: 350. | |

Buéc 6: Didu ché hegp chit 6-[(4-metoxyphenyl)metylamino]-9-[(6-metyl-3-
pyridyl)metyl]-2-propylsulfanyl-7H-purin-8-on

NHPMB
H
NP NN

=0

\/\S/k\N l N
= )
=N
34f

Hop chit 34f duoc didu ché twong tu véi Vi du 15, Bude 4 bang cach sir dung
hop chét 6-clo-9-[(6-metyl-3-pyridyl)metyl]-2-propylsulfanyl-7H-purin-8-on (hop chét
34e) thay cho 6-010-9-[(2-clophenyl)metyl]-2-propylsulfanyl-7H-pufin-8-on (hop chat
15¢). Hop chit 6-[(4-metoxyphenyl) metylamino]-9-[(6-metyl-3-pyridyl)metyl]-2-
propylsulfanyl-7H-purin-8-on (15,0 g, hop chét 34f) thu duoc duéi dang chét rin mau
tréng. MS theo thtr nghiém (ESI") [(M+H)*]: 451.
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Buéc 7: Dibu ché hop chit 6-amino-9-[(6-metyl-3-pyridyl)metyl]-2-
propylsulfanyl-7H-purin-8-on

Hop chit 34g duoc didu ché tuong tu véi Vi du 15, Buée 5 bang cach sir dung
hop chét 6-[(4-metoxyphenyl)metylamino]-9-[(6-metyl-3-pyridyl)metyl]-2-
propylsulfanyl-7H-purin-8-on (hop chit 34f) thay cho 9-[(2-clophenyl)metyl]-6-[(4-
metoxyphenyl)metylamino]-2-propylsulfanyl-7H-purin-8-on (hop chét 15d). Hop chit
6-amino-9-[(6-metyl-3-pyridyl)metyl]-2-propylsulfanyl-7H-purin-8-on (7,9 g, hop
chit 34g) thu dugc duéi dang chit rin mau tring. MS theo thir nghiém (ESIY)
[(M+H)"]: 331.

Buéc 8: Ditu ché hop chit 6-amino-9-[(6-metyl-3-pyridyl)metyl]-2-
propylsulfinyl-7H-purin-8-on

34h

Hop chét 34h dugc diéu ché twong tu v6i Vi du 15, Buée 6 bing cach st dung
hop chit 6-amino-9-[(6-metyl-3-pyridyl)metyl]-2-propylsulfanyl-7H-purin-8-on (hop
chit 34g) thay cho 6-amino-9-[(2-clophenyl)metyl]-2-propylsulfanyl-7H-purin-8-on
(hop chit 15¢). Hop chit 6-amino-9-[(6-metyl-3-pyridyl)metyl]-2-propylsulfinyl-7H-
Jpurin-8-on (300 mg, hop chit 34h) thu duoc duéi dang chét rin mau tring. MS theo
thir nghiém (ESTY) [(M+H)™]: 347.
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Buéc 9: Didu ché hop chit 6-aminoe-9-{(6-metyl-3-pyridyl)metyl]-2-
(propylsulforimidcyl)-7H-purin-8-on

NH,

N7

H

N
o I I )=°
HN=S" >N N

e
34 =N

Hop chit néu & d& muc duge diéu ché twong tw véi Vi du 15, Bude 7 bing cach
stt dung hop chét 6-amino-9-[(6-metyl-3-pyridyl)metyl]-2-propylsulfinyl-7 H-purin-8-
on (hop chit 34h) thay cho 6-amino-9-[(2-clcphenyl)metyl]-2-propylsulfinyl-7H-
purin-8-on (hop chit 15f). Hop chit 6-amino-9-[(6-metyl-3-pyridyl)metyl]-2-
(propylsulfonimidoyl)-7H-purin-8-on (13 mg, Vi du 34) thu duoc duéi dang chét rin
mau tring. 'H NMR (400 MHz, DMSO-ds) 6 ppm: 8,47 (s, 1H), 7,63 (dd, J = 8,0 Hz,
2,0 Hz, 1H), 7,21 (d, J = 8,0 Hz, 1H), 7,07 (s, 2H), 4,95 (s, 2H), 4,06 (s, 1H), 3,32-
3,29 (m, 2H), 2,42 (s, 3H), 1,71-1,57 (m, 2H), 0,92 (t, J = 7,4 Hz, 3H) MS theo thit
nghiém (ESI") [(M+H)"]: 363.

Vi du 35

6-amino-9-[(2-metyl-4-pyridyl)metyl]-2-(propylsulfonimidoyl)-7 H-purin-8-on

NH,
N
NZ
o I ML =0
HN=S"" >N N

g S
\N

Buée 1: Didu ché hop chit 2-metylpyridin-4-carbonitril
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Hdn hop cuia 2-clopyridin-4-carbonitril (30,0 g, 216,0 mol), AlMes (11 mL, 220
mmol, 2 M trong toluen) va Pd(PPhs)s (2,3 g, 2,0 mmol) trong dioxan (400 mL) dugc
gia nhiét dén 130°C trong 10 gid trong méi trudng Noa. Hon hop nay duoc dé nguoi
xuéng RT, sau d6 dugc rét vao nude da (1000 mL), duge chiét béng EtOAc. Lép hitu
co duge thu gom duge lam kho bing natri sulfat khan va dugc cd trong chdn khong.
Phén cin duoc tinh ché bang séc ky cot, dugc rira giai bang PE/EtOAc (2/1) dé tao ra
2-metylpyridin-4-carbonitril (hop chit 35a) du6i dang tinh thé mau vang. (5,2 g). 'H
NMR (400 MHz, DMSO-ds) § ppm: 8,68 (d, J= 5,0 Hz, 1H), 7,39 (s, 1H), 7,33 d,J=
5,0 Hz, 1H), 2,63 (s, 3H). MS theo thir nghiém (ESI") [(M+H)']: 119.

Buée 2: Piéu ché hop chét (2-metyl-4-pyridyl)metylanamin

HoN

N\

35b

- Bb sung Raney-Ni (2,0 g) vao dung dich cua 2-metylpyridin-4-carbonitril (1,6 g,
13 mmol, hop chét 35a) trong MeOH (30 mL) va NH3/MeOH (20 mL, 7 M) trong moi
truong Na. Huyén phu ndy dugc khir khi trong chdn khong va duoc suc bang H» hai 1an.
Hdn hop nay dugc khudy trong moi truong Ha (50 psi) & 40°C trong 12 gio. Hén hop
phan mg nay sau d6 dugc loc va phén dich loc dugce cb trong chdn khong dé tao ra (2-
metyl-4-pyridyl)metylanamin ((1,6 g, hop chit 35b) duéi dang dau mau nau. '"H NMR
(400 MHz, DMSO-ds) 6 ppm: 8,41 (J= 5,0 Hz, iH), 7,12-7,04 (m, 2H), 3,86 (s, 2H),
2,54 (s, 3H). MS theo thir nghiém (ESI") [(M+H)"]: 123.

Buée 3: Pidu ché hop chit 6-clo-N-[(2-metyl-4-pyridyl)metyl]-5-nitro-2-

propylsulfanyl-pyrimidin-4-amin
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35¢

Hop chit 35¢ dugc didu ché tuong tr véi Vi du 15, Buwée 1 bang cach st dung
hop chit (2-metyl-4-pyridyl)metylamin  (hop chit 35b) thay cho (2-
clophenyl)metanamin.  Hop chit  6-clo-N-[(2-metyl-4-pyridyl)metyl]-5-nitro-2-
propylsulfanyl-pyrimidin-4-amin (4,3 g, hop chét 35¢) thu duoc duéi dang chit rin
mau tring. MS theo thit nghiém (ESI") [(M+H)"]: 354.
Budéc 4: Didu ché hep chit 6-clo-N4-[(2-metyl-4-pyridyl)metyl]-2-propylsulfanyl-
pyrimidin -4,5-diamin |

Cl

NP NH,
\/\SAN NH

~N
N/
35d
Hop chét 35d dugc didu ché twong tr vé6i Vi du 15, Buée 2 bang cach st dung
hop chét 6-clo-N—[(2-metyl-4-pyridyl)metyl]-5-nitro-2-propy1sulfanyl-pyrimidin-4—
amin (hop chét 35c) thay cho 6-clo-N-[(2-clophenyl)metyl]-5-nitro-2-propylsulfanyl-
pyr1m1d1n-4 -amin (hop chit 15a). Hop chit 6-clo-N-4-[(2-metyl-4-pyridyl)metyl]-2-

p1opylsu1fany1 -pyrimidin-4,5-diamin (2,0 g, hop chit 35d) thu duoc dudi dang chit
rin mau tring. MS theo thir nghiém (ESIY) [(M+H)]: 324.

Buéc 5: Didu ché hop chét 6-clo-9-[(2-metyl-4-pyridyl)metyl]-2-propylsulfanyl-
7H-purin-8-on
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35e

Hop chét 35e duge didu ché tuong tu véi Vi du 15, Buéc 3 bang cach sir dung
hop chét 6-clo-N4-[(2-metyl-4-pyridyl)metyl]-2-propylsulfanyl-pyrimidin-4,5-diamin
(hop chét 35d) thay cho 6-clo-N-4-[(2-clophenyl)metyl]-2-propylsulfanyl-pyrimidin-
4,5-diamin (hgp chit 15b). Hop chét 6-clo-9-[(2-metyl-4-pyridyl)metyl]-2-
propylsulfanyl-7H-purin-8-on (2,5 g, hop chét 35e) thu duoc dudi dang chét rin mau
tréng. MS theo thir nghiém (ESI*) [(M+H)*]: 350.

Buéc 6: Didu ché hop chit 6-[(4-metoxyphenyl)metylamino]-9-[(2-metyl-4-
pyridyl)metyl]-2-propylsulfanyl-7H-purin-8-on

NHPMB
H
N

N)I
(0]
\/\SANI N>'=
o
. —_ N
35f

Hop chét 35f dugc diéu ché twong tu vé6i Vi du 15, Buéce 4 bang cach st dung
hop chit 6-clo-9-[(2-metyl-4-pyridyl)metyl]-2-propylsulfanyl-7H-purin-8-on (hop chét
35¢) thay cho 6-clo-9-[(2-metyl-4-pyridyl)metyl]-2-propylsulfanyl-7 H-purin-8-on
(hop chit 15¢). Hop chit 6-[(4-metoxyphenyl) metylamino]-9-[(2-metyl-4-
pyridyl)metyl]-2-propylsulfanyl-7 H-purin-8-on (3,3 g, hop chét 35f) thu dugc dudi
dang chét rin mau tring. MS theo thir nghiém (ESI") [(M+H)']: 450.

Buéc 7: Didu ché hep chit 6-amino-9-[(2-metyl-4-pyridyl)metyl]-2-
propylsulfanyl-7H-purin-8-on
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Hop chit 35g dugc didu ché tuong tu vé6i Vi du 15, Bwée 5 bang cach st dung

359

hop chét 6-[(4-metoxyphenyl)metylamino]-9-[(2-metyl-4-pyridyl)metyl]-2-
propylsulfanyl-7H-purin-8-on (hop chit 35f) thay cho 9-[(2-clophenyl)metyl]-6-[(4-
metoxyphenyl)metylamino]-2-propylsulfanyl-7H-purin-8-on (hop chat 15d). Hop chét
6-amino-9-[(2-metyl-4-pyridyl)metyl]-2-propylsulfanyl-7H-purin-8-on (hop chét 35g)
thu duge dudi dang chit rin mau tring. MS theo thir nghiém (ESIY) [(M+H)"]: 331.
Buéc 8: Didu ché hop chit 6-amino-9-[(2-metyl-4-pyridyl)metyl}-2-
propylsulfinyl-7H-purin-8-on

NH |,
NZS-N
S N
~ s SN
1 / \
o N

~Ch

Hop chit 35h duoc diéu ché tvong tu v6i Vi du 15, Bude 6 béng cach str dung

35h

hop chét 6-amino-9-[(2-metyl-4-pyridyl)metyl]-2-propylsulfanyl-7 H-purin-8-on (hop
chit 35g) thay cho 6-amino-9-[(2-clophenyl)metyl]-2-propylsulfanyl-7H-purin-8-on
(hop chét 15e). H(_)‘pbchét 6-amino-9-[(2-metyl-4-nyridyl)metyl]-2-propylsulfinyl-7H-
purin-8-on (180 mg, hop chét 35h) thu dugc dudi dang chét rén mau tring. MS theo
thtr nghiém (EST) [((M+H)"]: 347.

Buéc 9: DPitu ché hop chit 6-amino-9-[(2-metyl-4-pyridyl)metyl]-2-
(propylsulfonimidoyl)-7H-purin-8-on
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Hop chét néu & @& muc dugc didu ché tuong ty v6i Vi du 15, Bude 7 bang cich
stt dung hop chét 6-amino-9-[(2-metyl-4-pyridyl)metyl]-2-propylsulfinyl-7H-purin-8-
on (hop chit 35h) thay cho 6-amino-9-[(2-clophenyl)metyl]-2-propylsulfinyl-7H-
~ purin-8-on (hop chit 15f). Hop chit 6-amino-2-(propylsulfonimidoyl)-9-[[(2,4-
diflophenyl)metyl]-7H-purin-8-on (21 mg, Vi du 35) thu dugc dudi dang chét rin mau
tréng. 'TH NMR (400 MHz, DMSO-ds) 6 ppm: 10,68 (br. s., 1H), 7,56 (t, J = 8,0 Hz,
1H), 7,40 (d, J= 8,0 Hz, 1H), 7,24-7,14 (in, 1H), 7,01 (br. s., 2H), 4,98 (s, 2H), 4,05 (s,
1H), 3,32-3,24 (m, 2H),2,45 (s, 3H), 1,71-1,52 (m, 2H), 0.90 (t, /= 8,0 Hz, 3H). MS
theo thir nghiém (ESTY) [(M+H)']: 362.

Vi du 36

6-amino-9-[(3-clo-4-metyl-phenyl)metyl] -2-(propylsulfonimidoyl)-7H-purin-8-on

NH,
N
NZ
o) | >:O
H N:\\S)\\N N cl
36
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Buwéc 1: Didu ché hop chit 6-clo-N-[(2,4-diflophenyl)metyl]-S-nitro-2-
propylsulfanyl-pyrimidin-4-amin

Cl
36a

Hop chét 36a dugc diéu ché twong tu véi Vi du 15, Bude 1 bang céch st dung
hop chit (3-clo-4-metyl-phenyl)metylamin thay cho (2-clophenyl)metylamin. Hop
chét 6-clo-N—[(3-clo-4-metyl-phenyl)metyl]-5-nitro-2-propylsulfanyl-pyrimidin-4-
amin (5,0 g, hop chit 36a) thu dugc dudi dang chit rin mau vang. MS theo thir
nghiém (EST) [(M+H)"]: 387.
Bwéc 2: Dibu ché hep chit  6-clo-N4-[(3-clo-4-metyl-phenyl)metyl]-2-
propylsulfanyl-pyrimidin-4,5-diamin

cl
NH,

NN
\/\SAN NH
\ : cl

Hop chét 36b dugc didu ché tuong tw v6i Vi du 15, Buéc 2 bing cach sit dung

36b

hop chét 6-clo—N-[(3-clo-4—mety1—phenyl)metyl]-5-nitro-2-propylsulfanyl-_pyrimidin—4-
amin (hop chat 36a) thay cho 6-clo-N—[(2-clophenyl)metyl]-5-nitro-2-propylsﬁlfanyl-
pyrimidin-4-amin (hgp chét 15a). Hop chét 6-clo-N4-[(3-clo-4-metyl-phenyl)metyl]-2-
propylsulfanyl-pyrimidin-4,5-diamin (4,0 g, hop chét 36b) thu dixqc dudi dang chét
rén mau tring. MS theo thit nghiém (ESIY) [(M+H)"]: 357. |
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Bwée 3: Pidu ché hop chit 6-clo-9-[(3—cio-4-metyl—phenyljmetyl]-2-
propylsulfanyl-7H-purin-8-on

Cl H

NZ

Yo
NN YN N Cl

36¢

Hop chét 36¢ duoc didu ché twong ty véi Vi du 15, Bwée 3 bang céch st dung
hop chét 6-clo-N4-[(3-clo-4-metyl-phenyl)metyl]-2-propylsulfanyl-pyrimidin-4,5-
diamin (hop chat 36b) thay cho 6-clo-N4-[(2-clophenyl)metyl]-2-propylsulfanyl-
pyrimidin-4,5-diamin  (hop chidt 15b). Hop chit 6-clo-9-[(3-clo-4-metyl-
phenyl)metyl]-2-propylsulfanyl-7H-purin-8-on (hop chét 36¢) thu dugc dudi dang chit
rin mau tring. MS theo tht nghiém (ESI") [(M+H)']: 383.

Buéc 4: Didu ché hop chét 9-[(3-clo-4-metyl-phenyl)metyl]-6-[(4-metoxyphenyl)
metylamino]-2-propylsulfanyl-7H-purin-8-on
NHPMB
N
N
)IN>=O

AN S)QN Cl

-

Hop chét 36d duge didu ché twong tu v6i Vi du 15, Bude 4 bing cach st dung

36d

hop chét 6-clo-9-[(3-clo-4-metyl-phenyl)metyl]-2-propylsulfanyl-7H-purin-8-on (hop
chét 36¢) thay cho 6-clo-9-[(2-clophenyl)metyl]-2-propylsulfanyl-7H-purin-8-on (hop
chit 15¢). - Hop chét 9-[(3-clo-4-metyl-phenyl)metyl]-6-[(4-
metoxyphenyl)metylamino]-2-propylsulfanyl-7H-purin-8-on (4,0 g, hop chét 36d) thu
duoc dudi dang chét rén mau tréng. MS theo thir nghiém (EST*) [(M+H)"]: 484.
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Buéc 5: Didu ché hop chit 6-amino-9-[(3-clo-4-metyl-pheny)metyl]-2-
propylsulfanyl-7H-purin-8-on

N
NZ
»:\/'E =0
NNSSN N Cl

36e

Hop chit 36e dugc didu ché tuwong tu véi Vi du 15, Buéce 5 bang cach st dung
hop chit 9-[(3-clo-4-metyl-phenyl)metyl]-6-[(4-metoxyphenyl)metylamino]-2-
propylsulfanyl-7H-purin-8-on (hop chit 36d) thay cho 9-[(2-clophenyl)metyl]-6-[(4-
metoxyphenyl)metylamino]-2-propylsulfanyl-7H-purin-8-on. Hop chét 6-amino-9-[(3-
clo-4-metyl-phenyl)metyl]-2-propylsulfanyl-7H-purin-8-on (230 mg, hop chét 36e)
thu dugc dudi dang chét rén mau tring. MS theo thT nghim (ESI") [(M+H)™]: 364.

Buéc 6: Diéu ché hep chit 6-amino-9-[(3-clo-4-metyl-phenyl)metyl]-2-
propylsulfinyl-7H-purin-8-on

36f

Hop chit 36f dugc didu ché tuong tu véi Vi du 15, Budc 6 bang cach st dung
hop chét 6-amino-9-[(3-clo-4-metyl-phenyl)metyl]-2-propylsulfanyl-7H-purin-8-on
(hop chét 36e) thay cho 6-amino-9-[(2-clophenyl)metyl]-2-propylsulfanyl-7H-purin-8-
on (hgp chit 15e). Hop chit 6-amino-9-[(3-clo-4-metyl-phenyl)metyl]-2-
propylsulfinyl-7H-purin-8-on (155 mg; hop chét 36f) thu dugc dudi dang chét rin mau
tring. MS theo thir nghiém (ESI") [(M+H)"]: 380.
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Buée 7: Didu ché hop chit 6-amino-9-[(3-clo-4-metyl-pheny!)metyl]-2-
(propylsulfonimidoyl) -7H-purin-8-on

NH,
N
N~
0
o J L=
HN=S N N Cl
36

Hop chat néu & d& muc dugc diu ché tvong tu véi Vi du 15, Buée 7 bang cach
st dung hop chét 6-amino-9-[(3-clo-4-metyl-phenyl)metyl]-2-propylsulfinyl-7H-
purin-8-on (155 mg, hop chit 36f) thay cho 6-amino-9-[(2-clophenyl)metyl]-2-
propylsulfinyl-7H-purin-8-on (hop chat 15f). Hop chét 6-amino-9-[(3-clo-4-metyl-
phenyl)metyl]-2-(propylsulfonimidoyl)-7H-purin-8-on (34 mg, Vi du 36) thu dugc
duéi dang chét rdn mau xam. 'H NMR (400 MHz, DMSO-ds) 6 ppm: 7,39 (s, 1H),
731 (d, J= 8,0 Hz, 1H), 7,20 (d, J= 8,0 Hz, 1H), 7,03 (br. s., 2H), 4,93 (s, 2H), 4,02
(s, 1H), 3,30-3,27 (m, 2H), 1,72-1,54 (m, 2H), 0,91 (t, J = 8,0 Hz, 3H). MS theo thu
nghiém (ESTY) [(M+H)™]: 395.

Vi du 37

6-amino-9-[(4-metylsulfonylphenyl)metyl]-2-(propylsulfonimidoyl)-7H-purin-8-

on

N
N
(@) | >=O
N\
HN—.:S/tN/ N
/
\\Q\s
0
0 O
37
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Buée 1: Didu ché hop chit 6-clo-N-[(4-metylsulfonylphenyl)metyl]-5-nitro-2-
propylsulfanyl -pyrimidin-4-amin

Cl

(AN NO2

|
\/\S/k\N NH

37a o ©

Hop chét 37a dugc didu ché tvong tu voi Vi du 15, Buée 1 bang cach sir dung
hop chét (4-metylsulfonylphenyl)metylamin thay cho (2-clophenyl)metylamin. Hop
chdt  6-clo-N-[(4-metylsulfonylphenyl)metyl]-5-nitro-2-propylsulfanyl-pyrimidin-4-
amin (3,6 g, hop chit 37a) thu duoc dudi dang chét rdn mau vang. MS theo thir
nghiém (EST") [(M+H)™]: 417.

Buée 2: Didu ché hop chit 6-clo-N4-[(4-metylsulfonylphenyl)metyl]-2-

propylsulfanyl-pyrimidin-4,5-diamin

Cl
NH,

N |
\/\S/k\N NH

37b o ©

Hop chét 37b dugc diéu ché twong tu vé6i Vi du 15, Buée 2 bang cach sir dung
hop chit 6-clo-N—[(4-metylsulfonylphenyl)metyl]-5-nitro-2—propylsulfanyl-pyrimidin-
4-amin (hop chit 37a) thay cho 6-clo-N-[(2-clophenyl)metyl]-5-nitro-2-
propylsulfanyl-pyrimidin-4-amin  (hop chét 15a). Hop chit 6-clo-N4-[(4-
rhetylsulfonylphenyl)metyl]-2-propy1sulfanyl-pyfimidin—4,5-diamin (3,2 g, hop chét
37b) thu dﬁo‘c dusi dang chit rin mau trang. MS theo thir nghiém (ESI) [(M%}I)+]:
387.
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Buse 3: Didu ché hop chit  6-clo-"-[(4-metylsulfonylphenyl)metyl]-2-
propylsulfanyl-7H-purin-8-on

AN

e
O
37c - ¢ ?
Hop chit 37¢ dugc diéu ché tuwong tu véi Vi du 15, Buwéc 3 b?xng cach st dung
hop chét 6-clo-N4-[(4-metylsulfonylphenyl)metyl]-2-propylsulfanyl-pyrimidin-4,5-
diamin (hop chét 37b) thay cho 6-clo-N4-[(2-clophenyl)metyl]-2-propylsulfanyl-
pyrimidin-4,5-diamin (hop chit 15b). Hop chét 6-clo-9-[(4-
metylsulfonylphenyl)metyl]-2-propylsulfanyl-7 H-purin-8-on (2,0 g, hop chét 37¢) thu

duoc dudi dang chét rin mau tring. MS theo thit nghiém (ESI) [(M+H)']: 413.

Buéc 4: Dilu ché hop chit  6-[(4-metoxyphenyl)metylamino]-9-[(4-
metylsulfonylphenyl) metyl]-2-propylsulfanyl-7H-purin-8-on

NHPMB
H

NANN

\/\S)QN l N>=o

(Vo
ll\o

37d °

Hop chét 37d dugc diéu ché tuong tu véi Vi du 15, Budc 4 bang céach st dung
hop chét 6-clo-9-[(4-metylsulfonylphenyl)metyl]-2-propylsulfanyl-7H-purin-8-on
(hop chét 37¢) thay cho 6-clo-9-[(2-clophenyl)metyl]-2-propylsulfanyl-7 H-purin-8-on
(hop chit 15¢). Hop chit ~ 6-[(4-metoxyphenyl)  metylamino]-9-[(4-
metylsulfonylphenyl)metyl]-2-propylsulfanyl-7H-purin-8-on (2,2 g, hop chét 37d) thu
duoc dudi dang chét rin mau tring. MS theo thi nghiém (ESIY) [(M+H)']: 514.
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Bwée 5: Pitu ché hop chdt 6-amino-S-[(4-metylsulfonylphenyl)metyl]-2-
propylsulfanyl-7H-purin-8-on

NH,

N
NZ
):\/'E =0

J
\\Q\,?\{o
' o]

37e
Hop chét 37e duogc diéu ché twong tu vé6i Vi du 15, Buéce 5 bang cach sir dung
hop  chét 6-[(4-metoxyphenyl)metylamino]-9-[(4-metylsulfonylphenyl)metyl]-2-
propylsulfanyl-7H-purin-8-on (hop chét 36d) thay cho 9-[(2-clophenyl)metyl]-6-[(4-
metoxyphenyl)metylamino]-2-propylsulfanyl-7H-purin-8-on. Hop chét 6-amino-9-[(4-
metylsulfonylphenyl)metyl]-2-propylsulfanyl-7H-purin-8-on (1,2 g, hop chét 37e) thu
dugc duéi_ dahg chét rin mau tring. MS theo thir nghiém (ESI*)l [(M+H)]: 394.

Buéc 6: Diéu ché hop chit 6-amino-9-[(4-metyisulfonylphenyl)metyl]-2-
propylsulfinyl-7H-purin-8-on

37d
Hop chét 37d duoc diéu ché tuong tu véi Vi du 15, Buée 6 bang cach st dung
hop chét 6—amino-9-[(4-metylsu_lfonylphenyl)metyl]-2-propylsulfany1-7H-purin-8-on
(hop chat 37e) thay cho 6-amino-9-[(2-c10phenyl)metyl]72-propylsulfanyl-7H—purin—8-
on (hgp chit 15e). Hop chit 6-amino-9-[(4-metylsulfonylphenyl)metyl]-2-
propylsulfinyl-7H-purin-8-on (200 mg, hop chét 37f) thu duoc dudi dang chit rén mau
tréng. MS theo thir nghiém (EST*) [(M+H)']: 410. R |
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Buwéc 7: Diéu ché hop chiat  6-amino-2-(propylsulfonimidoyl)-9-{[(2,4-
diflophenyl)metyl]-7H-purin-8-on

NHZH
N X
O | >=O

HN—_—:\S/LN/ N

/
ﬂs

I
o) O

37

Hop chit néu & d& muc dugc diéu ché twong tu v6i Vi du 15, Buwéc 7 b%mg cach
st dung hop chit 6-amino-9-[(4-metylsulfonylphenyl)metyl]-2-propylsulfinyl-7H-
purin-8-on (hop chét 37f) thay cho 6-amino-9-[(2-clophenyl)metyl]-2-propylsulfinyl-
7H-purin-8-on (hop chét 15f). Hop chit 6-amino-9-[(4-metylsulfonylphenyl)metyl]-2-
(propylsulfonimidoyl)-7H-purin-8-on (17 mg, Vi du 37) thu dugc duéi dang chét rin
mau xém. IH NMR (400 MHz, DMSO-ds) 6 ppm: 7,89 (d, J = 8,0 Hz, 2H), 7,57 (d, J
= 8,0 Hz, 2H), 7,11 (br. s., 2H), 5,08 (s, 2H), 4,07 (s, 1H), 3,34-3,28 (m, 2H), 3,18 (s,
3H), 1,65-1,57 (m, 2H), 0,89 (t, J = 8,0 Hz, 3H). MS theo thir nghiém (ESTY) [M+H)™]:
425.

Vi du 38

Metyl 4-[[6-amino-8-oxo-2-(propylsulfonimidoyl)-7H-purin-9-yl]metyl]benzoat

NH,
N
NZ
o | >:o
A\ NS N
HN=S" N
\\Q\(O\
| o)
38

Buéc 1: Diéu ché hop chit metyl 4-[[(6-clo-5-nitro-2-propylsulfanyl-pyrimidin-4-

yl)amino] metyl]benzoat
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Hop chét 38a dugc diéu ché tuong tu voi Vi du 15, Bude 1 béng cach str dung
hop chit metyl 4-(aminometyl)benzoat thay cho (2-clophenyl)metylamin. Hop chét
metyl 4-[[(6-clo-5-nitro-2-propylsulfanyl-pyrimidin-4-yl)amino]metyl]benzoat (hop
chit 38a) thu duoc dudi dang chét rén mau tring. MS theo tht nghiém (ESI)
[(M+H)"]: 397.

. Buéc 2: Didu ché hop chit metyl 4-[[(6-clo-5-m2tyl-2-propylsulfanyl-pyrirsidin-4-

yl)amino] metyl]benzoat

Cl
NH,

\/\S)\\N NH

O .

0
38b ~

Hop chét 38b dugc diéu ché twong tu voi V¢ du 15, Bude 2 bang cach st dung
hop chét metyl 4-[[(6-clo-5-nitro-2-propylsulfanyl-pyrimidin-4-
yl)annno]metyl]bvnzoat (hop chat 38a) thay cho 6-clo-N-[(2- clophenyl)rnetyl] -5-nitro-
2-propylsulfanyl-pyrimidin-4-amin (hop chét 15a). Hop chét metyl 4-{[(6- -clo-5- metyl-
2-propylsulfanyl-pyr1m1d1n—4-yl)amlno]metyl]benzoat (hop chét 38b) thu dugc dudi
dang chét r&n mau tring. MS theo thi nghiém (EST) [(M+H)*]: 366.
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Buéce 3: Bicu ché hop chit metyl 4-[(6-clo-8-cxo-2-propylsulfanyl-7H-purin-9-
yDmetyl] benzoat

Cl

NZ

H
N
O
S/k\N | ‘N>:
r~ ;

O—
38¢c

Hop chit 38¢ duoc didu ché tuong tu véi Vi du 15, Bude 3 bang cach sir dung
hop chit metyl 4-[[(6-clo-5-metyl-2-propylsulfanyl-pyrimidin-4-
yl)amino]|metyl]benzoat (hop chit 38b) thay cho 6-clo-N4-[(2-clophenyl)metyl]-2-
propylsulfanyl-pyrimidin-4,5-diamin (hop chit 15b). Hop chét metyl 4-[(6-clo-8-oxo-
2-propylsulfany!-7 H-purin-9-yl)metyl]benzoat (hop chét 38¢) thu dugc dudi dang chét
rin mau tring. MS theo thir nghiém (ESI") [(M+H)"]: 39.

Buéc 4: Pidu ché hop chit metyl 4-[[6-[(4-metoxyphenyl)metylamino]-8-oxo-2-
propylsulfanyl-7H-purin-9-yljmetyl]benzoat

NHPMB

H

NZ | N
\\Q\\//O

O0—

38d

Hop chit 38d dugc diu ché twong tw véi V2 du 15, Buéc 4 bang cach sir dung
hop chét metyl 4-[(6-clo-8-ox0-2-propylsulfanyi-7H-purin-9-yl)metyl]benzoat (hop
chét 38¢) thay cho 6-clo-9-[(2-clophenyl)metyl]-2-propylsulfanyl-7 H-purin-8-on (hop
chidt 15¢). Hop chit metyl 4-[[6-[(4-metoxyphenyl)metylamino]-8-oxo-2-
propylsulfényl—7H—pMin-9-y1]metyl]benzoa't (hop chit 38d) thu duogc dudi dang chit
rin mau tring. MS theo thir nghiém (ESI") [(M+H)']: 494.
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Buwéc 5: Pidu ché hop chit metyl 4-[(6-amino-8-oxo-2-propylsulfanyl-7H-purin-9-
yDmetyl] benzoat

NH,
§
N=
A=
S N
r~ ;
O~
38e

Hop chit 38e dugc didu ché twong tr v6i Vi du 15, Buéce 5 bang cach st dung
hop chit metyl 4-[[6-[(4-metoxyphenyl)metylamino]-8-oxo-2-propylsulfanyl-7H-
purin-9-yl]metyl]benzoat (hop chit 38d) thay cho 9-[(2-clophenyl)metyl]-6-[(4-
metoxyphenyl)metylamino]-2-propylsulfanyl-7H-purin-8-on (hop chét 15d). Hop chét
metyl 4-[(6-amino-8-oxo-2-propylsulfanyl-7H-purin-9-yl)metyl]benzoat (hop chit 38e)
thu dugc dudi dang chét rén mau tring. MS theo thit nghiém (ESI") [(M+H)*]: 374.

Buérc 6: Didu ché hop chét metyl 4-[(6-amino-8-oxo-2-propylsulfinyl-7H-purin-9-

ylmetyl]benzoat
NH,
N
N=
1o
N5 NN
[1]
o O
O~
38f

Hop chét 38f duoc diéu ché twong ty vé6i Vi du 15, Buée 6 bang céch sir dung
hop chit metyl 4-[(6-amino-8-oxo-2-propylsulfanyl-7H-purin-9-yl)metyl]benzoat (hop
chit 38e) thay cho 6-amino-9-[(2-clophenyl)metyl]-2-propylsulfanyl-7H-purin-8-on
(hop chat 15e). Hop chit metyl 4-[(6-amino-8-oxo-2-propylsulfinyl-7H-purin-9-
yl)metyl]benzoat (hop chét 38f) thu duoc duédi dang chét rin mau tring. MS theo tht
nghiém (ESI*) [(M+H)*]: 390.
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Buéc 7: Diéu ché hop chit metyl 4-[[6-amino-8-oxo-2-(propylsulfonimidoyl)-7H-
purin-9-yljmetyl]benzoat

NH,
N
N~
0
o, o | N>=
HN=S" N
0
38 O—

Hop chét néu & d& muc dugc didu ché tvong tu véi Vi du 15, Bwée 7 bang cach
st dung hop chit metyl 4-[(6-amino-8-oxo-2-propylsulfinyl-7H-purin-9-
yl)metyl]benzoat (hgp cht 38f) thay cho 6-amino-9-[(2-clophenyl)metyl]-2-
propylsulfinyl-7H-purin-8-on. Hop chét metyl 4-[[6-amino-8-ox0-2-
(propylsulfonimidoyl)-7H-purin-9-ylJmetyl]benzoat (127 mg, Vi du 38) thu dugc dudi
dang chét rin mau tring. 'H NMR (400 MHz DMSO-ds) 6 ppm: 10,75 (br. s., 1H),
7,92 (d, J = 8,0 Hz, 2H), 7,45 (d, J = 8,0 Hz, 2H), 6,99 (br. s., 2H), 5,05 (s, 2H), 4,00
(s, 1H), 3,84 (s, 3H), 3,32-3,27 (m, 2H), 1,64-1,56 (m, 2H), 0,88 (t, J = 8,0 Hz, 3H).
MS theo thtt nghiém (ESI) [(M+H)™]: 405.

Vi du 39

Axit 4-[[6-amino-8-oxo-2-(propylsulfonimidoyl)-7H-purin-9-ylJmetyl]benzoic

NH,
N
NZ
=0
o\\/k\ | q
HN=S" N
0
OH
39

Bb sung LiOH trong nudc (0,34 mL, 0,34 mmol, 1M) vao dung dich cta metyl 4-
[[6-amino-8-ox0-2-(propylsulfonimidoyl)-7H-purin-9-ylJmetyl]benzoat (70 mg, hogp
chét 38) trong THF /MeOH (2/1, V/V, 3 mL) va hdn hop nay dwoc khudy ¢ nhiét do
25°C trong 3 gio. Sau do hdn hop phén (mg nay dugc axit hoa bang cach bd sung 1IN
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HCI. Chét rén tao ra dugc thu gom bang cach loc va duge tinh ché bang HPLC diéu
ch8 d8 tao ra axit 4-[[6-amino-8-ox0-2-(propylsulfonimidoyl)-7H-purin-9-
yl]metyl]benzoic (38 mg, Vi du 39). 'H NMR (400 MHz DMSO-ds) ¢ ppm: 10,76 (br.
s., 1H), 7,89 (d, J = 8,0 Hz, 2H), 7,41 (d, J = 8,0 Hz, 2H), 7,03 (br. s., 2H), 5,04 (s,
2H), 4,05 (s, 1H), 3,32-3,27 (m, 2H), 1,63-1,55 (m, 2H), 0,88 (t, J = 8,0 Hz, 3H). MS
theo thir nghiém (EST") [(M+H)"]: 391.

Vi dy 40

4-[[6-amino-8-0x0-2-(propylsulfonimidoyl)-7H-purin-9-yl]metyl]-N-(Z-metoxyetyl)

benzamit
NH,
N
NZ
(0]
o, /k\ | N>:
HN=S" N i /
N0
@)
40

B sung 2-metoxyetanamin (44 pL, 0,51 mmol) vao dung dich cia axit 4-[[6-
amino-8-0x0-2-(propylsulfonimidoyl)-7H-purin-9-yl]metylJbenzoic (100 mg, hop chit
39), HATU (146 mg, 0,38 mmol) va DIPEA khan (89 pL, 0,51 mmol) trong DMF
khan (5 mL). Hon hgp phan tng ndy dugc khudy & RT qua dém va sau d6 bay hoi
trong chdn khong. Phan cin duoc tinh ché béng HPLC diéu ché dé tao ra hop chét 4-
[[6-amino-8-oxo-2-(propylsulfonimidoyl)-7H—purin—9-yl]metyl]-N-(2-metoxyetyl)
benzamit (18 mg, Vi du 40) duéi dang chét rdn mau tring. '"H NMR (400 MHz,
DMSO-ds) 6 ppm: 10,59 (s, 1H), 8,44-8,61 (m, 1H), 7,80 (d, J= 7,50 Hz, 2H), 7,40 (d,
J =149 Hz, 2H), 6,98 (br. s., 2H), 5,01 (s, 2H), 4,04 (br. s., 1H), 3,38-3,44 (m, 4H),
3,29-3,30 (m, 2H), 3,25 (s, 3H), 1,58-1,66 (m, 2H), 0,91 (t, J= 7,53 Hz, 3H). MS theo
thtr nghiém (EST) [((MH)"]: 448

Vi du 41

6-amino-9-[[4-(piperidin-1—carbonyl)phe11yl]metyl]-2-(propylsulfonimidoyl)-7H-

purin-8-on
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NH,

ZI

NZ

41

Hop chét néu & d& muc dugc didu ché tuong tu véi Vi du 40 bang cach sir dung
hop chét piperidin thay cho 2-metoxyetanamin. Hop chit 6-amino-9-[[4-(piperidin-1-
cafbonyl)phenyl]metyl]-2-(propylsu1fonimidoy1)-7H—purin—8-on7 (6,5 mg, Vi du 41)
thu duoc dudi dang chét rén mau tréng. 'H NMR (400 MHz, DMSO-ds) ¢ ppm: 10,80
(s, 1H), 7,31-7,39 (m, 4H), 7,04 (br. s., 2H), 5,00 (s, 2H), 4,03 (s, 1H), 3,55 (br. s., 2H),
3,26-3,39 (m, 4H), 1,43-1,68 (m, 8H), 0,93 (t, J = 7,40 Hz, 3H). MS theo thit nghiém
(ESIY) [(M*H)"]: 458.

Vidu 42
6-amin0-2-(pr0pylsulf0nimidoyl)-9-[[4-(pyrolidin-1-carbonyl)phenyl]metyl] -TH-
purin-8-on

NH,

N=

H
N
o, s | >=o |
Hn=S" N7 N
. ®

O
42

Hop chét néu & d& muc duoc diéu ché tuong tu v6i Vi du 40 bang cach st dung
hop chit pyrolidin thay cho 2-metoxyetanamin. Hop chit 6-amino-2-
(propylsulfonimidoyl)-9-[[4-(pyr01idin—l-carbonyl) phenyl]metyl]-7H-purin-8-on (8,0
mg, Vi du 42) thu dugc duéi dang chét rin mau trang. '"H NMR (400 MHz, DMSO-ds)
¢ ppm: 10,60 (s, 1H), 7,48 (d, J= 7,31 Hz, 2H), 7,37 (d, J= 8,03 Hz, 2H), 6,99 (br. s.,
2H), 5,00 (s, 2H), 4,10 (s, 1H), 3,40-3,46 (m, 2H), 3,31-3,34 (m, 4H), 1,62-1,67 (m,
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4H), 1,62-1,67 (m, 2H), 0,91 (t, J = 7,40 Hz, 3H). MS theo thtt nghiém (ESIY)
[(M'H)']: 444

Vi du 43

6-amino-2-(propylsulfonimidoyl)-9-(pyrimidin-5-ylmetyl)-7H-purin-8-on

NH,
N
NZ
o)
o, I | N>=
HN=S" N N
S (3
=N
43

Buéc 1: Piéu ché hop chit 6-clo-5-nitro-2-propylsulfanyl-N-(pyrimidin-5-ylmetyl)

pyrimidin-4-amin

Ci
(2 | NO,
PP NS

NP

N
43a

Hop chét 43a dugc didu ché tuong tu vé6i Vi du 15, Buée 1 bang cach st dung
hop chét 4,6-diclo-5-nitro-2-(propylthio)pyrimidin thay cho (2-clophenyl)metylamin.
Hop chét 6-clo-5-nitro-2-(propylthio)-N-(pyrimidin-5-ylmetyl)-pyrimidin-4-amin (4,0
g, hop chét 43a) thu duoc dudi dang dAu mau vang nhat. MS theo thtr nghiém (ESI")
[(M+H)]: 341.
Buwéc 2: Diéu ché hop chiat  6-clo-2-propylsulfanyl-N4-(pyrimidin-5-
ylmetyl)pyrimidin-4,5-diamin
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c
NH,

NZ |
\/\S)QN NH

N

43b N

Hop chét 43b duoc diéu ché trong ty v6i Vi du 15, Buée 2 bang céch st dung
hop chét 6-clo-5-nitro-2-(propylthio)-N-(pyrimidin-5-ylmetyl) pyrimidin-4-amin (hop
chit 43a) thay cho 6-clo-N-[(2-clophenyl)metyl]-5-nitro-2-propylsulfanyl-pyrimidin-
4-amin (hop chdt 15a). Hop chit  6-clo-2-propylsulfanyl-N4-(pyrimidin-5-
ylmetyl)pyrimidin-4,5-diamin (1,0 g, hop chét 43b) thu duoc dudi dang chét rdn mau
tréng. MS theo thir nghiém (ESIY) [(M+H)*]: 311.

Bwéc 3: Didu ché hop chit 6-clo-2-propylsulfanyl-9-(pyrimidin-5-ylmetyl)-7H-

purin-8-on

Cl
H

NZ -
3

Hop chét 43¢ dugc didu ché twong tu véi Vi du 15, Bwée 3 bang cach str dung

\/\SJQN N
43c

hop chit 6-clo-2-propylsulfanyl-N4-(pyrimidin-5-ylmetyl)pyrimidin-4,5-diamin (hop
chit 43b) thay cho 6-clo-N4-[(2-clophenyl)metyl]-2-propylsulfanyl-pyrimidin-4,5-
diamin (hop chét 15b). Hop chét 6-clo-2-propylsulfanyl-9-(pyrimidin-5-ylmetyl)-7H-
purin-8-on (0,5 g, hgp chét 43¢) thu duogc duéi dang chét rén mau tring. MS theo thir
nghiém (ESI") [(M+H)"]: 337.

Buéc 4: Didu ché hop chit 6-[(4-metoxyphenyl)metylamino]-2-propylsulfanyl-9-
(pyrimidin-5-ylmetyl)-7H-purin-8-on
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NHPMB
H
NP NN

43d

Hop chét 43d dugc diéu ché tuong tu v6i Vi du 15, Budc 4 bang cach st dung
hop chét 6-clo-2-propylsulfanyl-9-(pyrimidin-5-ylmetyl)-7H-purin-8-on (hop chét 43c)
thay cho 6-clo-9-[(2-clophenyl)metyl]-2-propylsulfanyl-7H-purin-8-on (hop chét 15c¢).
Hop chdt  6-[(4-metoxyphenyl)  metylamino]-2-propylsulfanyl-9-(pyrimidin-5-
ylmetyl)-7H-purin-8-on (300 mg, hop chit 43d) thu duogc duéi dang chét rin mau
tring. MS theo thit nghiém (ESI?) [(M+H)']: 438.

Buéc 5: Didu ché hop chit 6-[(4-metoxyphenyl)metylamino]-2-propylsulfinyl-9-
(pyrimidin-5-ylmetyl)-7H-purin-8-on

NHPME
NZ NN

0]

\/\S/I\\N | N>:=

SN
=N
43e

Hop chit 43e dugc diéu ché tuwong tu véi Vi du 15, Buéc 6 b%tng cach str dung
hop chét 6-[(4-metoxyphenyl)metylamino]-2-propylsulfany1-9-(pyrimidin-5-ylmetyl)-
7H-purin-8-on  (hop chdt 43d) thay cho 6-amino-9-[(2-clophenyl)metyl]-2-
propylsulfanyl-7H-purin-8-on (hop chét 15e). Hop chét 6-[(4-
metoxyphenyl)metylamino]-2-propylsulﬁnyl-9-(pyrimidin—5-y1mety1)—7H—purin—8-on
(280 mg, hop chét 43e) thu dugc dudi dang chét rén mau tring. MS theo thit nghiém
(EST") [(M+H)™]: 454.

Buée 6: Didu ché hgp chit 6-amino-2-(propylsulfonimidoyl)-9-(pyrimidin-5-
ylmetyl)-7H-purin-8-on
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NH,
N
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0
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Hop chét néu & d& muc duge didu ché trong tu véi Vi du 15, Bude 7 bang cach
stt dung hop chét 6-[(4-metoxyphenyl)metylamino]-2-propylsulfinyl-9-(pyrimidin-5-
ylmetyl)-7H-purin-8-on (hop chit 43e) thay cho 6-amino-9-[(2-clophenyl)metyl]-2-
propylsulfinyl-7H-purin-8-on  (hop chit 15f). Hop chit 6-amino-2-
(propylsulfonimidoyl)-9-(pyrimidin-5-ylmetyl)-7H-purin-8-on (70 mg, Vi du 43) thu
duoc dudi dang chit rin mau tring. "H NMR (400 MHz, DMSO-ds) 6 ppm: 9,13 (s, 1
H), 8,83 (s, 2 H), 7,07 (br. s., 2 H), 5,04 (s, 2 H), 4,08 (s, 1 H), 3,27 - 3,34 (m, 2 H),
1,50 - 1,69 (m, 2 H), 0,92 (t, J = 7,2 Hz, 3 H). MS theo thir nghi¢m (EST") [(M+H)"]:
349.

Vi du 44

6-amino-9-[(2-metylpyrimidin-5-yl)metyl]-2-(propylsulfonimidoyl)-7 H-purin-8-on

NH,
N
NZ
0
o, Jo | N>=
HN=S" N \
=N
44

Buwéc 1: Didu ché hgp chit N,N'-[2-[1-(dimetylamino)metyliden]propan-1,3-
diyliden]bis(N-metylmetanamini) bis(tetrafloborat)
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Bb sung POCl; (165,5 g) vao DMF da dugc lam lanh (400 mL) trong binh ddy
tron & -10°C. HOn hop phéan tmg duoc khudy & 0°C trong 3 gio. B sung axit 2-
bromoaxetic (50 g, 360 mmol) vao hdn hop phan tng nay & 0°C. Hon hgp phan ng
tao ra dugc khudy & 80°C trong 16 gid, sau d6 DMF dugc loai bo trong chdn khong.
Phan cin mau dé sim dugc @& ngudi xubng nhiét d trong phong va bd sung natri
tetrafloborat (100 g, 911 mmol) vao phén cn nay. Sau khi hdn hop phan Gng nay
duoc 1am lanh bing bé d4, hop chit N,N'-[2-[1-(dimetylamino)metylidenjpropan-1,3-
diyliden]bis(N-metylmetanamini) bis(tetrafloborat) (120g, hop chit 44a) thu dugc
bang cach loc dudi dang chit rin mau nau va dugc st dung trong bude tiép theo ma

khong cAn tinh ché.
Buéc 2: Pidu ché hep chét 2-metylpyrimidin-5-carbaldehyt

@)
Z

I\
N_ __N

T

44b

Bé sung NaOH (120 g, 3,0 mmol) vao hdén hop cia NN-[2-[1-
(dimetylamino)metyliden]propan-1,3 -diyliden]bis(N-metylmetanamini)
bis(tetrafloborat) (70 g, 196 mmol, hop chét 44a) va axetamidin HCI (37 g, 392 mmol)
trong MeCN/H20 (400 mL, V/V=1/1) & 15°C, va hdn hop phan ung tao ra duge khudy
& 15°C trong 16 gid. Hon hop phan tng nay dugc trung hoa dén do pH 6-7 bing
AcOH, dugc chiét bang etyl axetat (100 mL) ba 1an. Lép hitu co duge tach ra dugc
1am kho bing natri sulfat, dugc loc va dugc cd trong chdn khong. Phan cin dugc tinh
ché bang sic ky cot dé tao ra 2-metylpyrimidin-5-carbaldehyt (10 g, hop chét 44b)

duéi dang chat ran mau vang.

Buéc 3: Piéu ché hop chit (2-metylpyrimidin-5-yl)metanol
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44c

Bb sung NaBH: (7,5 g, 197 mmol) vao hén hop cua 2-metylpyrimidin-5-
carbaldehyt (8 g, 66 mmol, hop chit 44b) trong MeOH (100 mL) & 0°C, va hdn hop
phan Gng tao ra dugc khudy & 15°C trong 3 gid. Sau do6 hdn hop phéan ung nay dugc
dimg bing dung dich NH:CI bdo hoa (30 mL), dugc chiét bing ety axetat (20 mL) ba
l4n. L6p hitu co duge tach ra duge 1am kho bang natri sulfat, dugc loc va dugc cd
trong chdn khong. Phin cin dugc tinh ché bing sic ky cot dé .tao ra (2-
metylpyrimidin-5-yl)metanol (4,1 g, 51%, hop chit 44¢) cudi dang chét rin mau tring.

Buwéc 4: Ditu ché hop chit 5-(azidometyl)-2-metylpyrimidin

44d

B4 sung DPPA (27 g, 83 mmol) va DBU (25 g, 164 mmol) vao hén hop cta (2-
metylpyrimidin-5-yl)metanol (4,1 g, 33 mmol, hop chét 44c) trong CHCl3 (40 mL) va
toluen (40 mL) & 0°C va duoc khudy & 15°C trong 16 gio. Hdn hop phan ing nay dugc
pha lodng bang DCM (100 mL) va dugc rira bang nude (50 mL). Lép hitu co dugce
tach ra dugc lam kho bang natri sulfat khan, dugc loc va dugc cb trong chén khong.
Phén cin dugc tinh ché bang sic ky cot dé tao ra 5-(azidometyl)-2-metylpyrimidin thd
(2,8 g, hop chét 44d) duéi dang dau nhe.

Buwéc 5: Diéu ché hop chit (2-metylpyrimidin-5-yl)metanamin.

44e

Hdn hop cia 5-(azidometyl)-2-metylpyrimidin (2,8 g, 18,8 mmol, hop chit 44d)
va Pd/C (500 mg) trong MeOH (100 mL) dugc khudy trong 1 atm ctia méi truong Hz &

15°C trong 1 gio. Sau do, loc hdn hop phén Gng nay, va phan dich loc dugc cb trong
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chan khéng dé tao ra (2-metylpyrimidin-5-yl)metanamin (1,8 g, 78%, hop chét 44e)
dudi dang chét rin mau tring.
Buéc 6: 6-clo-N4-[(2-metylpyrimidin-5-yl)metyl]-5-nitro-2-propylsulfanyl-

pyrimidin-4-amin

cl
. )\\/[No2
\/\SJI\N’ H/\F/Nk
P
N
44f
Hop chit 44f dugc didu ché tuong ty voi Vi du 15, Buée 1 béng cach str dung
hop chdt (2-metylpyrimidin-5-yl)metanamin (hop chdt 44e) thay cho (2-
clophenyl)metylamin. Hop chét 6-c10-N4-[(2-mety1pyrimidin-5-yi)metyl]-S-nitro-2—
propylsulfanyl-pyrimidin-4-amin (2,8 g, hop chét 44f) thu dugc dudi dang dau mau
vang nhat MS theo thir nghiém (EST*) [(M+H)"]: 355.
Buéc 7: Ditu ché hop chit 6-clo-N4-[(2-metylpyrimidin-5-yl)metyl]-2-
propylsulfanyl-pyrimidin-4,5-diamin

c
NH
NI S 2
Z
\/\S/kN N | N
A
N
449

Hop chét 44g duge didu ché tuong tu véi Vi du 15, Budc 2 bang céach st dung
hop chét 6-clo-N4-[(2-metylpyrimidin-5-yl)metyl]-2-propylsulfanyl-pyrimidin-4,5-
diamin (hop chét 44f) thay cho 6-clo-N-[(2-clophenyl)metyl]-5-nitro-2-propylsulfanyl-
pyrimidin-4-amin (hop chit 15a). Thu dugc hop chit 6-clo-N4-[(2-metylpyrimidin-5-
yl)metyl]-2-propylsulfanyl-pyrimidin-4,5-diamin (2,1 g, hop chit 44g) va dugc si
dung trong quc tiép theo ma khong cin tinh ché thém. MS theo tht nghiém (ESIY)
[(M+H)']: 325.

Buéc 8: Didu ché hop chit 6-clo-9-[(2-metylpyrimidin-5-yl)metyl]-2-
propylsulfanyl-7H-purin-8-on
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Hop chét 44h dugc didu ché tuong ty véi Vi du 15, Buéc 3 bang céach sir dung
hop chét 6-clo-N4-[(2-metylpyrimidin-5-yl)metyl]-2-propylsulfanyl-pyrimidin-4,5-
diamin (hop chit 44g) thay cho 6-clo-N4-[(2-clophenyl)metyl]-2-propylsulfanyl-
pyrimidin-4,5-diamin (hop chit 15b). Hop chit 6-clo-9-[(2-metylpyrimidin-5-
yDmetyl]-2-propylsulfanyl-7H-purin-8-on (1,8g, hop chit 44h) thu duoc duéi dang
chét rén mau tréng. MS theo thir nghiém (ESIY) [(M+H)*]: 351.

Buéc 9: Didu ché hop chiat 6-[(4-metoxyphenyl)metylamino]-9-[(2-
metylpyrimidin-5-yl)metyl]-2-propylsulfanyl-7H-purin-8-on

NHPME|
NZ NN
0]
\/\S)\\N | N>=

LCN“\L

44i
Hop chét 44i duoc didu ché tuong tu véi Vi du 15, Buéc 4 bang cach sit dung
hop chit 6-clo-9-[(2-metylpyrimidin-5-yl)metyl]-2-propylsulfanyl-7 H-purin-8-on (hop
chét 44h) thay cho 6-clo-9-[(2-clophenyl)metyl]-2-propylsulfanyl-7H-purin-8-on (hop
chit 15¢). Hop chét 6-[(4-metoXyphenyl)metylamino]-2-propylsu1fanyl-9-(pyrimidin—
5-ylmetyl)-7H-purin-8-on (500 mg, hop chéat 44i) thu duoc duédi dang chét rin mau
tring. MS theo thir nghiém (ESI*) [(M+H)']: 452.

Buéc 10: DPidu ché hep chat 6-[(4-metoxyphenyl)metylamino]-9-[(2-
metylpyrimidin-S-yl)metyl]-2-propylsulfinyl-7H—purin-8-0n
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Hop chét 44j dugc diéu ché tuwong tu v4i Vi du 15, Bwéc 6 béng cach st dung
hop chét 6-[(4-metoxyphenyl)metylamino]-2-propylsulfanyl-9-(pyrimidin—S-y].metyl)-
7H-purin-8-on  (hgp chdt 43i) thay cho 6-amino-9-[(2-clophenyl)metyl]-2-
propylsulfanyl-7H-purin-8-on  (hop chit 15e). Hop chit 6-[(4-metoxyphenyl)
metylamino]—9-[(Z-metylpyrimidin-5-y1)mety1]-2-pr0pylsulﬁny1-7H-purin—8-on (420
mg, hop chét 44j) thu duge dudi dang chét rin mau tring. MS theo thir nghiém (ESIY)
[(M+H)"]: 468.

Buéc 11: Didu ché hop chit 6-amino-9-[(2-metylpyrimidin-5-yl)metyl]-2-
(propylsulfonimidoyl)-7H-purin-8-on

NH,
NF

H
N
\/\s/‘\\N| N>:o N
& “NH \\(\
)=

44

Hop chit néu & @ muc dugc didu ché fuong tu véi Vi du 15, Bwde 7 bing cach
stt dung hop chét 6-[(4-metoxyphenyl)metylamino]-9-[(2-metylpyrimidin-5-yl)metyl]-
2-propylsulfinyl-7H-purin-8-on  (hop chit 44j) thay cho 6-amino-9-[(2-
clophenyl)metyl]-2-propylsulfinyl-7H-purin-8-on (hop chét 15f). Hop chét 6-amino-9-
[(2-metylpyrimidin-5-yl)metyl]-2-(propylsulfonimidoyl)-7H—purin—8-on (16,5 mg, Vi
‘du 44) thu dugc duéi dang chét rin mau tring. '"H NMR (400 MHz, DMSO-ds) 6 ppm:
8,71 (s, 2 H), 6,98 (s, 2 H), 4,99 (s, 2 H), 4,10 (s, 1 H), 3,35 (m, 2 H), 2,59 (s, 3 H),
1,65-1,62 (m, 2H), 0,95-0,91 (t, J = 7,2 Hz, 3 H). MS theo thl nghiém (ESI")
[(M+H)"]: 363.

Vi du 46
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N—[(6-amino-9-benzyl-8-oxo-7H—purin-2-yl)-ox0-propyl-l“-sulfanyliden]

pentanamit

46

B4 sung anhydrit ciia axit valeric (41 mg, 0,22 mmol) vao dung dich cia 6-
amino-9-benzyl-2-(propylsulfonimidoyl)-7H-purin-8-on (70 mg, 0,21 mmol, hop chét
4) trong pyridin (2 mL). Hon hop phan tng nay dugc khudy & RT trong 6 gid. Sau khi
phan tmg, dung mdi ndy dugc loai bo trong chdn khong. Phén c3n duoc tinh ché bing
HPLC didu ché dé tao ra hop chit N-[(6-amino-9-benzyl-8-oxo-7H-purin-2-yl)-oxo-
propyl-A*-sulfanyliden]pentanamit (13,7 mg, Vi du 46). 'H NMR (400 MHz, DMSO-
ds) 6 ppm: 7,29-7,32 (m, 5H), 7,19 (br. s., 2H), 4,90 (m, 2H), 3,48-3,50 (m, 2H), 2,17
(t, J=7,2Hz, 2H), 1,50-1,70 (m, 2H), 1,39-1,47 (m, 2H), 1,61-1,76 (m, 1H), 1,47-1,59
(m, 1H), 0,89 (t, J = 7,40Hz, 3H), 0,80 (t, J = 7,39 Hz, 3H). MS theo th nghiém (EST*
[(M+H)']: 431.

Vi du 47

N-[[6-amin0-9-[(4-clophenyl)metyl]-8-oxo-7H-purin-2-yl]-oxo-propyl-k“-

sulfanyliden] axetamit

NH,

H
N
o o S =°

47
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Hop chét néu & d& muc duoc didu ché twong tu véi Vi du 46 bang cach sir dung
hop chit anhydrit axetic va 6-amino-9-(4-clobenzylmetyl)-2-(propylsulfonimidoyl)-
7H-purin-8-on (hop chét 9) thay cho anhydrit cua axit valeric va 6-amino-9-benzyl-2-
(propylsulfonimidoyl)-7H-purin-8-on (Vi du 4). Hop chit N-[[6-amino-9-[(4-
clophenyl)metyl]-8-0xo-7H-purin-2-yl]-oxo-propyl-?»“-sulfanyliden]axetamit (2 mg, Vi
du 47) thu dugc dudi dang chét rin mau tring. '"H NMR (400 MHz, DMSO-ds) J ppm:
7,31-7,40 (m, 4H), 7,29 (br. s., 2H), 4,95 (s, 2H), 3,42-3,57 (m, 2H), 1,90 (s, 3H),
1,61-1,76 (m, 1H), 1,47-1,59 (m, 1H), 0,89 (t, J = 7,40 Hz, 3H). MS theo thir nghiém
(ESTY) [(M+H)']: 423.

Vi du 48

N—[(6-amino-9-benzyl—8-oxo-7H-purin—2-yl)-metyl-oxo-)ﬁ-sulfanyliden]axetamit

NH
N
N=
—O0
N
/ \\O \\Q
48

Hop chit néu & d& muc duogc didu ché tvong ty voi Vi du 46 bing cach sir dung
hop chit anhydrit axetic thay cho anhydrit cua axit valeric. Hop chit N-[(6-amino-9-
benzyl-8-oxo- 7H-purin-2-yl)-metyl-oxo-A*-sulfanyliden]axetamit (44 mg, Vi du 48)
thu duge dudi dang chit rin mau tring. '"H NMR (400 MHz, DMSO-ds) 6 ppm: 10,80
(br. s., 1H), 7,26-7,36 (m, 5H), 7,18 (br. s., 2H), 4,96 (s, 2H), 3,39 (s, 3H), 1,91 (s, 3H).
MS theo thir nghiém (ESI*) [(M+H)']: 361. |

Vi du 49

Axit 4-[[(6-amino-9-benzyl-8-0xo-7H-purin-2-yl)-oxo—propyl-k“-

sulfanyliden]amino]-4-oxo-butanoic
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HO

Hop chit néu & d& muc dugc didu ché tuong tw v6i Vi du 46 bang cach st dung
hop chit anhydrit suxinic thay cho anhydrit ciia axit valeric. Axit 4-[[[6~amino-9-[(4-
clophenyl)metyl]-8—0xo-7H—purin-2-y1]-oxo-propyl—k“-sulfanyliden] amino]-4-oxo-
butanoic (500 mg, Vi du 49) thu dugc dudi dang chét rin mau tring. 'H NMR (400
MHz, DMSO-ds) 6 ppm: 7,31-7,41 (m, 5H), 7,21 (br. s., 2H), 4,88-5,00 (m, 2H), 3,40-
3,64 (m, 2H), 2,41-2,46 (m, 2H), 2,30-2,36 (m, 2H), 1,56-1,66 (m, 2H), 0,89 (t, J =7,4
Hz, 3H). MS theo thtt nghiém (ESI*) [(M+H)™]: 481.

Téch hop chét ctia Vi du 49 bang HPLC khong dbi xtng tao ra Vi du 49-A (rira
giai nhanh hon, 105 mg) va Vi du 49-B (rtra giai chdm hon, 106,1 mg) dudi dang chét
rin mau tring. (Diéu kién tich: metanol 5%-40% (0,05%DEA)/COz trén cot ChiralPak
IC-3.)

Vi du 49-A: 'H NMR (400 MHz, DMSO-ds)  ppm: 7,40 (m, 2H), 7,27-7,30 (m,
SH), 4,95 (s, 2H), 3,44-3,55 (m, 2H), 2,42-2,45 (m, 2H), 2,28-2,32 (m, 2H), 1,55-1,69
(m, 2H), 0,87-.0,910,87 (t, J= 7,8 Hz, 3H). MS theo thir nghiém (ESI*) [(M+H)]: 481

Vi du 49-B: 'H NMR (400 MHz, DMSO-ds) 6 ppm: 7,46 (s, 2H), 7,26-7,32 (m,
5H), 4,95 (s, 2H), 3,48-3,53 (m, 2H), 2,42-2,45 (m, 2H), 2,28-2,31 (m, 2H), 1,55-1,69
(m, 2H), 0,87-0,90 (t, J = 7,8 Hz, 3H). MS theo thir nghiém (ESIY) [(M+H)™]: 481

Vi dy 50

Etyl 4-[[(6-amino-9-benzyl-8-oxo-7H-purin—Z-yl)-oxo-propyl-%“-sulfanyliden]

amino]-4-oxo-butanoat
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Hop chét néu & d& muc dugc diéu ché twong tr v6i Vi du 46 bang cach sir dung
hop chét etyl 4-clo-4-oxo-butanoat thay cho anhydrit ca axit valeric. Hop chét N-[(6-
amino-9-benzy1—8-0xo-7H—purin—2-yl)-oxo-propyl-?»“-sulfanyliden]benzamit (30 mg,

Vi du 50) thu duogc dudi dang chit rén mau tring.

Téch hop chét ctia Vi du 50 bang HPLC khong dbi xtng tao ra Vi du 50-A (rira
gi4i nhanh hon, 11 mg) va Vi du 50-B (rira gidi chdm hon, 12 mg) duéi dang chét rin
mau tring. (Piéu kién tach: metanol 5%-40% (0,05%DEA)/CO: trén cft ChiralPak
OD-3.)

Vi du 50-A: 'H NMR (400 MHz, DMSO-ds) & ppm: 7,28-7,35 (m, 5H), 7,22 (br.
5., 2H), 4,94 (s, 2H), 3,98-4,03 (m, 2H), 3,48-3,51 (m, 2H), 2,33-2,40 (m, 4H), 1,55-
1,69 (m, 2H), 1,14 (t, J = 7,2 Hz, 3H), 0,90 (t, J = 7,6 Hz, 3H). MS theo thir nghiém
(EST*) [(M+H)]: 475.

Vi du 50-B: 'H NMR (400 MHz, DMSO-ds) 6 ppm: 7,28-7,35 (m, SH), 7,22 (br.
s., 2H), 4,94 (s, 2H), 3,98-4,03 (m, 2H), 3,48-3,51 (m, 2H), 2,33-2,40 (m, 4H), 1,55-
1,69 (m, 2H), 1,14 (t, J = 7,2 Hz, 3H), 0,90 (t, J = 7,6 Hz, 3H). MS theo thir nghiém
(EST) [(M+H)*]: 475.

Vi du 51

N—[(6-amin0-9-benzyl-8-oxo-7H-purin-2-yl)-oxo—propyl-k“-sulfanyliden]benzamit

NH,
N
NZ
N [ )=o0
o) VA
o=s" >N~ "N

O
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Hop chit néu & d& muc duogc didu ché twong tr v6i Vi du 46 bang cach str dung
hop chit benzoyl benzoat thay cho anhydrit clia axit valeric. Hop chét N-[(6-amino-9-
benzyl-8-oxo-7H-purin—2-y1)-oxo-propyl-k"’-sulfanyliden]benzamit (220 mg, Vi du 51)
thu dugc dudi dang chat rdn mau tring. "H NMR (400 MHz, DMSO-ds) 6 ppm: 10,77
(br.s., 1H), 8,08 - 7,89 (m, 2H), 7,61 -7,41 (m, 3H), 7,31 - 7,07 (m, 7H), 4,88 (d, J =
3,8 Hz, 2H), 3,72 - 3,56 (m, 2H), 1,84 - 1,61 (m, 2H), 0,97 (t, J=7,8 Hz, 3H). MS theo
thir nghiém (EST) [((M+H)']: 451.

Téch hop chét ciia Vi du 51 bing HPLC khong dbi xtng tao ra Vi du 51-A (rira
gi4i nhanh hon, 50 mg) va Vi du 51-B (rtra gidi cham hon, 50,5 mg) dudi dang chét
rén mau tréng. (Pidu kién tach: metanol 5%-40% (0,05%DEA)/CO> trén cot ChiralPak
OD-38.)

Vi du 51-A: 'H NMR (400 MHz, DMSO-ds) & ppm: 10,77 (br. s., 1H), 7,89-8,08
(m, 2H), 7,41-7,61 (m, 3H), 7,07-7,31 (m, 7H), 4,88 (d, J= 3,8 Hz, 2H), 3,56-3,72 (m,
2H), 1,61-1,84 (m, 2H), 0,97 (t, J=7,8 Hz, 3H). MS theo thir nghiém (ESI*) [(M+H)']:
451,

Vi du 51-B: 'H NMR (400 MHz, DMSO-ds) 6 ppm: 10,78 (br. s., 1H), 7,94-8,05
(m, 2H), 7,42-7,62 (m, 3H), 7,07-7,31 (m, 7H), 4,88 (d, J= 3,8 Hz, 2H), 3,60-3,73 (m,
2H), 1,61-1,90 (m, 2H), 0,97 (t, J= 7,8 Hz, 3H). MS theo thir nghiém (ESI") [(M+H)"]:
451.
Vi du 52

9-benzyl-6-(etylamino)-2-(propylsulfonimidoyl)-7 H-purin-8-on

NH
N
N=
o J M=o
A~ N \
"
52

Bwée 1: Piéu ché hop chit N-benzyl-6-clo-5-nitro-2-(propylthio)pyrimidin-4-

amin
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Ci
N2 | NO,
\/\S)QN N/'
H
52a

Hop chit 52a dugc diéu ché tuong ty véi Vi du 15, Bwdc 1 béng cach sir dung
hop chét benzylamin thay cho (2-clophenyl)metylamin. Hop chit N-benzyl-6-clo-5-
nitro-2-(propylthio)pyrimidin-4-amin (35g, hop chéit 52a) thu duoc duéi dang chét rin
mau vang. MS theo thit nghiém (ESI*) [(M+H)"]: 339.

Buwéc 2: Ditu ché hop chit N4-benzyl-6-clo-2-propylsulfanyl-pyrimidin-4,5-

diamin

cl
H
' 52b

Hop chét 52b dugc diéu ché twong tu v6i Vi du 15, Buéce 2 bang cach sir dung
hop chét N—benzyl-6-clo-5-nitro-2-(propylthio)pyrimidin-4-amin (hop chit 52a) thay
cho 6-clo-N—[(2-clophenyl)metyl]-5-nitro-2—propylsu1fanyl-pyrimidin-4-amin (hop
chét 15a). Hop chédt N4-benzyl-6-clo-2-propylsulfanyl-pyrimidin-4,5-diamin (28,0 g,
hop chét 52b) thu dugc dudi dang chit rin mau niu. MS theo tht nghiém (ESIY)
[(M+H)']: 309.

Buwéc 3: Ditu ché hop chéit 9-benzyl-6-clo-2-propylsulfanyl-7H-purin-8-on
Cl H
NZ
ﬁ =0
N I N
52c

Hop chét 52¢ duge diéu ché twong tw véi Vi du 15, Bude 3 bang céach st dung
hop chét N4-benzyl-6-clo-2-propylsulfanyl-pyrimidin-4,5-diamin (hop chét 52b) thay
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cho 6-clo-N-4-[(2-clophenyl)metyl]-2-propylsulfanyl-pyrimidin-4,5-diamin (hop chit
15b). Hop chét 9-benzyl-6-clo-2-propylsulfanyl-7:7-purin-8-on (24,0 g, hop chét 52¢)
thu duge dudi dang chét rin mau tring. MS theo thir nghiém (EST") [(M+H)"]: 335.

Buéc 4: Didu ché hop chit 9-benzyl-6-(etylamino)-2-propylsulfanyl-7H-purin-8-

on

Bé sung EtNH»-HCI (1,7 g, 20,6 mmol) va N-etyl-N-isopropylpropan-2-amin
(5,4 g, 41,4 mmol) vao dung dich cua 9-benzyl-6-clo-2-propylsulfanyl-7H-purin-8-on
(2,3 g, 6,9 mmol, hop chét 52¢) trong #-BuOH (8 mL). Binh phin (g nay dugc day
kin va dugc gia nhiét trong vi song & nhiét do 130°C trong 2 gi¢. Dung moi nay dugce
loai b6 trong chdn khoéng. Phén cin dugc tao huyén phil trong EtOAc (20 mL), dugc
rira bang nuéc (15 mL) hai 13n va nude mudi (30 mL). Lép hitu co duge tach ra duge
1am khd bing natri sulfat khan va dugc cd trorg chdn khong dé tao ra 9-benzyl-6-
(etylamino)-2-propylsulfanyl-7H-purin-8-on (1,2 g, hop chét 52d) duéi dang chét rén
mau vang nhat. MS theo thit nghiém (ESI) [(M+H)']: 344

Buéc 5: Pidu ché hop chéit 9-benzyl-6-(etylamino)-2-propylsulfinyl-7H-purin-8-

on

NH

L
H
T
S

e

52e

B4 sung m-CPBA (415 mg, 2,4 mmol) trong THF (2 mL) vao dung dich cua 9-
benzyl-6-(etylamino)-2-propylsulfanyl-7H-purin-&-on (682' mg, 2,0 mmol, hop chét
51d) trong THF (8 mL) & nhiét 46 0°C trong mdi trudong No. Sau khi bd sung, hdn hop
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nay dugc khudy & nhiét d§ nay trong 30 phut cho dén khi dung dich trong tao thanh.
Phan Gng nay dugc dung bing cach bd sung durg dich Na2SOs bdo hoa (5 mL), dugc
chiét bing i-PrOH/DCM (20 mL, V/V=1/3) hai 14n. Lép hitu co duge thu gom dugc
lam kho bang Na;SOs va duge cd dé tao ra 9-benzyl-6-(etylamino)-2-propylsulfinyl-
7H-purin-8-on (580 mg, hop chét 52¢) duéi dang cht rin mau vang nhat. MS theo thir
nghiém (ESI") [(M+H)"]: 360.

Buéc 6: Didu ché hop chit 9-benzyl-6-(etylamino)-2-(propylsulfonimidoyl)-7H-

purin-8-on

NH
H
NZ SN
o *NI N>=0

Hop chit néu & d& muc duoc diéu ché twong tu véi Vi du 15, Bwée 7 bang cach
st dung hop cht 9-benzyl-6-(etylamino)-2-propylsulfinyl-7H-purin-8-on (280 mg,
hop chét 52e) thay cho 6-amino-9-[(2-clophenyl)metyl]-2-propylsulfinyl-7 H-purin-8-
on (hop chat 15f). Hop chit 9-benzyl-6-(etylamino)-2-(propylsulfonimidoyl)-7H-
purin-8-on (94 mg, Vi du 52) thu dugc du6i dang chat rin mau tring. 'H NMR (400
MHz, DMSO-ds)  ppm: 10,65 (s, 1H), 7,50-7. 22 (m, 5H), 7,14-6,97 (m, 1H), 4,97 (s,
2H), 4,07 (s, 1H), 3,58-3,44 (m, 2H), 3,36-3,28 (m, 2H), 1,78-1,54 (m, 2H), 1,21 (t, J
=7,2 Hz, 3H), 0,93 (t, J= 7,2 Hz, 3H). MS theo thir nghiém (ESI") [(M+H)™]: 375.

Vi du 53

6-‘(etylamin0)-9-[(6-metyl-3-pyridyl)metyl]-2-(propylsulfonimidoyl)-7H—purin-8-

on

NH
N
N7
o, JL =0
S N
/\/\\ P—
NH
W
N
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Bwéc 1: Didu ché hep chit 6-(etylamino)-9-[(6-metyl-3-pyridyl)metyl]-2-
propylsulfanyl-7H-purin-8-on

NH
X
N/
ML =0
\/\S N N
\ ~
N

53a

Hop chét 53a duoc diéu ché tuong ty v6i Vi du 52, Bwée 4 bang cach st dung
hop chit 6-clo-9-[(6-metyl-3-pyridyl)metyl]-2-propylsulfanyl-7H-purin-8-on (hop chét
34e) thay cho 9-benzyl-6-clo-2-propylsulfanyl-7H-purin-8-on (hop chdt 52¢). Hop
chét 6-(etylamino)-9-[(6-metyl-3-pyridyl)metyl]-2-propylsulfanyl-7 H-purin-8-on (810
mg, hgp chit 53a) thu dugc dudi dang chit rin mau vang nhat. MS theo thit nghiém
(EST") [(M+H)™]: 359.

Buéc 2: Diéu ché hop chit 6-(etylamino)-9-[(6-metyl-3-pyridyl)metyl]-2-
propylsulfinyl-7H-purin-8-on

H
NZ NN

A J =0
s SN TN
53b

Hop chét 53bAdu:(jc diéu ché tuong tu v6i Vi du 52, Buée 5 bfmg cach st dung
hop chét 6-clo-9—[(6-metyl-3-pyridyl)metyl]-2-propylsulfanyl-7H-purin-8-on (hop chét
53a) thay cho 9-benzyl-6-clo-2-propylsulfanyl-7H-purin-8-on (hop chit 52d). Hop
chit 6-(etylamino)-9-[(6-mety1—3-pyridyl)metyl]-2-propy1sulﬁny1—7H-purin-8-on (380
mg, hop chit 53b) thu dugc dudi dang chit rin mau vang nhat. MS theo thi nghiém
(ESIY) [(M+H)"]: 375.

Buéc 3: Didu ché hgp chit 6-(etylamino)-9-[(6-metyl-3-pyridyl)metyl]-2-
(propylsulfonimidoyl)-7H-purin-8-on
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Hop chét néu & dé muc dugc diéu ché twong tu véi Vi du 15, Buée 7 bing cach
st dung hgp chét 6-(etylamino)-9-[(6-metyl-3-pyridyl)metyl]-2-propylsulfinyl-7H-
purin-8-on (280 mg, hop chit 53b) thay cho 6-amino-9-[(2-clophenyl)metyl]-2-
propylsulfinyl-7H-purin-8-on (hop chét 15f). Hop chit 6-(etylamino)-9-[(6-metyl-3-
pyridyl)metyl]-2-(propylsulfonimidoyl)-7H-purin-8-on (78 mg, Vi du 53) thu dugc
dudi dang chét rn mau vang nhat. 'H NMR (400 MHz, DMSO-ds) ¢ ppm: 10,56
(s,1H), 8,47 (s, 1H), 7,62-7,64 (dd, J = 8,0, 2,4 Hz, 1H), 7,20-7,22 (d, /= 8,0 Hz, 1H),
7,00 (m, 1H), 4,95 (s, 2H), 4,21 (s, 1H), 3,50-3,45 (m, 2H), 3,39-3,35 (m, 2H), 2,42 (s,
3H), 1,61-1,71 (m, 2H), 1,18-1,21 (t, J = 7,2 Hz, 3H), 0,95-0,95 (t, J = 7,2 Hz, 3H).
MS theo thtr nghiém (EST*) [(M+H)']: 390.

Vi du 54

9-[(4-clophenyl)metyl]-6-(etylamin0)-2-(propylsulfonimidoyl)-7H-purin-8-on

L
\\A >=°

AN
"NH
cl
Buéc 1: Pidu ché hop chét 6-clo-N-[(4-clophenyl)metyl]-5-nitro-2-propylsulfanyl-
Cl

54a

NH

pyrimidin-4-amin

Cl
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Hop chit 54a dugc diéu ché tuong tu v6i Vi du 15, Budc 1 bing céach st dung
hop chét (4-clophenyl)metylamin thay cho (2-clophenyl)metylamin. Hop chét 6-clo-N-
[(4-clophenyl)mety1]-5-nitr0-2-propylsu1fany1-pyrimidin-4-amin (11 g, hop chét 54a)
thu duoc dudi dang chit rin mau vang. MS theo thir nghiém (EST") [(M+H)"]: 373.

Buéc 2: Didu ché hop chit 6-clo-N4-[(4-clophenymetyl]-2-propylsulfanyl-

pyrimidin-4,5-diamin

Cl
H
Cl
54b

Hop chét 54b duoc didu ché twong ty véi Vi du 15, Bwée 2 bang cach sir dyng
hop chét N-4-clobenzyl-6-clo-5-nitro-2-(propylthio)pyrimidin-4-amin (hop chit 54a)
thay cho 6-c10-N-[(2-clophenyl)mety1]-5-nitro-2-propylsulfanyl-pyrimidin—4-amin
(hop chit 15a). Hop chét 6—clo-N4-[(4-clophenyl)metyl]-2-propylsulfany1-pyrimidin—
4,5-diamin (4,8 g, hop chit 54b) thu dugc dudi dang chét rén mau tréng. MS theo thr
nghiém (EST") [(M+H)"]: 343. S h '

Buéc 3: Diu ché hop chit 6-clo-9-[(4-clophenyl)metyl]-2-propylsulfanyl-7H-

purin-8-on

Cl H
L
\/\S)QNI N>|=
; >‘C|

54c

Hop chét 54¢ dugce didu ché tuong tu v6i Vi du 15, Buwée 3 bang cach st dung
hop chét 6-c10-N4-[(4-clophenyl)mety1]-2-propylsulfanyl-pyrimidin-4,5-diamin (hop
chit 54b) thay cho 6-clo-N-4-[(2-clophenyl)metyl]-2-propylsulfanyl-pyrimidin-4,5-
diamin (hop chit 15b). Hop chét 6-clo-9-[(4-clophenyl)metyi]-2-propylsulfanyl-7H-
purin-8-on (4,5 g, hop chéit 54¢) thu dugc duéi dang chét rén mau tring. MS theo thir
nghiém (ESI) [(M+H)"]: 369.
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Budrc 4: Piéu ché hop chit 9-[(4-clophenyl)metyl]-6-(etylaminc)-2-propylsulfanyl-
7H-purin-8-on '

54d

Hop chit 54d duogc diéu ché tuong tu voi Vi du 52, Bwéc 4 béng cach st dung
hop chit 6-clo-9-[(4-clophenyl)metyl]-2-propylsulfanyl-7H-purin-8-on (hop chét 54c)
thay cho 9-benzyl-6-clo-2-propylsulfanyl-7H-purin-8-on (hop chit 52¢). Hop chat 9-
[(4-clophenyl)metyl]-6-(etylamino)-2-propylsulfanyl-7H-purin-8-on (400 mg, hop
chit 54d) thu duoc dudi dang chat rdn mau vang nhat. MS theo thir nghiém (ESIY)
[(MHH)*: 378.

Buée 5: Diéu ché hop chit 9-[(4-clophenyl)metyl]-6-(etylamino)-2-propylsulfinyl-
7H-purin-8-on

Hop chét 54e dugc didu ché tuwong tu véi Vi du 52, Buée 5 bing cach st dung
hop chét 9-[(4-clophenyl)metyl]-6-(etylamino)-2-propylsulfanyl-7H-purin-8-on (hop
chit 54d) thay cho 9-benzyl-6-clo-2-propylsulfanyl-7H-purin-8-on (hop _chét 52d).
Hop chét 9;[(4-clopheny1)metyl]-6;(etylamino)-2-propylsulﬁnyl-7H—purin—8-0n (300
mg, hop chit 54e) thu duoc dudi dang chét rin mau vang nhat. MS theo thit nghiém
(ESIY) [(M+H)*"]: 394.

Buéc 6: Diéu ché hop chit 9-[(4-clophenyl)metyl]-6-(etylzimino)-2-
(propylsulfonimidoyl)-7H-purin-8-on
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Hop chit néu & d& muc dugc didu ché tuong tu v6i Vi du 15, Buée 7 bing cach
stt dung hop chéit 9-[(4-clophenyl)metyl]-6-(etylamino)-2-propylsulfinyl-7 H-purin-8-
on (hop chit 54e) thay cho 6-amino-9-[(2-clophenyl)metyl]-2-propylsulfinyl-7H-
purin-8-on (hop chit 15e). Hop chat 9-[(4-clophenyl)metyl]-6-(ctylamino)-2-

(propylsulfonimidoyl)-7H-purin-8-on (86 mg, Vi du 54) thu dugc dudi dang chét rin
mau vang nhat. 'H NMR (400 MHz, DMSO-ds) 6 ppm: 10,50 (s, 1H), 7,31-7,42 (m,
3H), 6,97 (t, J= 5,4 Hz, 1H), 4,96 (s, 2H), 4,18 (s, 1H), 3,42-3,59 (m, 2H), 3,30-3,39
(m, 2H), 1,54-1,76 (m, 2H), 1,15-1,28 (m, 3H), 0,86-0,99 (m, 3H). MS theo thi
nghiém (ESI) [(M+H)"]: 409.

Vi du 55

9-benzyl-6-(propylamino)-2-(propylsulfonimidoyl)-7H-purin-8-on

NH
N
N7
0
HN\\S \NI N>=
0
55

Buéc 1: Didu ché hop chit 9-benzyl-6-(propylamino)-2-propylsulfanyl-7H-purin-

8-on
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Hop chét 55a dugc didu ché tuong tu vé6i Vi du 52, Buée 4 bang cich st dung
hop chét propan-1-amin thay cho EtNH>-HCI. Hop chit 9-benzyl-6-(propylamino)-2-
propylsulfanyl-7H-purin-8-on (820 mg, hop chit 55a) thu dugc dudi dang chét rén
mau tring. MS theo thir nghiém (ESIY) [(M+H)"]: 358.

Buée 2: Didu ché hop chit 9-benzyl-6-(propylamino)-2-propylsulfinyl-7H-purin-

L

8-on

55b

Hop chit 55b duge didu ché tvong tw vé6i Vi du 52, Budc 5 bang c4ch st dung
hop chét 9-benzyl-6-(propylamino)-2-propylsulfanyl-7 H-purin-8-on (hop chit 55a)
thay cho 9-benzyl-6-(etylamino)-2-propylsulfanyl-7H-purin-8-on (hop chét 52d). Hop
chit 9-benzyl-6-(propylamino)-2-propylsulfanyl-7 H-purin-8-on (400 mg, hop chét 55b)
thu dwoc dudi dang cht rin mau tréng. MS theo thir nghiém (ESI") [(M+H)"]: 374.

Buéc 3: Diéu ché hop chit 9-benzyl-6-(propylamino)-2-(propylsulfonimidoyl)-
7H-purin-8-on

NH
N
NF
HN\S o N>=0
% O
o
55

Hop chét néu & @& muyc duogc didu ché tuwong tu v6i Vi du 15, Bwée 7 bang cach
sit dung hop chit 9-benzyl-6-(propylamino)-2-propylsulfinyl-7H-purin-8-on (hop chit
55b) thay cho 6-amino-9-[(2-clophenyl)metyl]-2-propylsulfinyl-7 H-purin-8-on (hop
chét 15f). Hop chét 9-benzyl-6-(propylamino)-2—(propylsulfonimidoyl)-7H-purin-8-0n
(113,5 mg, Vi du 55) thu duoc dudi dang chit rén mau tring. 'H NMR (400 MHz,
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DMSO-ds) 6 ppm: 10,67 (s, 1H), 7,45-7,19 (m, 5H), 7,16-7,01 (m, 1H), 4,97 (s, 2H),
4,17 (s, 1H), 3,52-3,40 (m, 2H), 3,36-3,28 (m, 2H), 1,81-1,44 (m, 4H), 1,06-0,79 (m,
6H). MS obs. (ESI*) [(M+H)"]: 389.

Vi du 56

9-benzyl-6-(isopropylamino)-2-(propylsulfonimidoyl)-7 H-purin-8-on

/LNH
)IH
N7
HN I o
N e
)/ ° d
56

Buéc 1: DPidu ché hop chéit 9-benzyl-6-(isopropylamino)-2-propylsulfanyl-7H-

purin-8-on
)\NH

H
N/ji"'
ISA .

N >=O
56a

Hop chét 56a dugc didu ché tuong tr v6i Vi du 52, Budc 4 bang céach sir dung
hop chét propan-2-amin thay cho EINH2-HCI. Hon chét 9-benzyl-6-(isopropylamino)-
2-propylsulfanyl-7H-purin-8-on (1,5 g, hop chit 56a) thu dugc dudi dang chét rin
mau tring. MS theo thr nghiém (ESIY) [(M+H)"]: 358.

Bu6e 2: Pidu ché hop chit 9-benzyl-6-(isof ropylamino)-2-propylsulfinyl-7H-

purin-8-on
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L.,
.

Hop chit 56b dugc didu ché tuong tu v6i Vi du 52, Buée 5 bang céch st dung
hop chat 9-benzyl-6-(isopropylamino)-2-propylsulfanyl-7H-purin-8-on (hop chit 56a)
thay cho 9-benzyl-6-(etylamino)-2-propylsulfanyl-7H-purin-8-on (hop chét 52d). Hop
chit 9-benzyl-6-(isopropylamino)-2-propylsulfinyl-7H-purin-8-on (1,35 g, hop chét
56b) thu dugc dudi dang chét rén mau tring. MS theo thir nghiém (ESI") [(M+H)']:
373.

Buéc 3. Diéu ché hop chit 9-benzyl-6-(isopropylamine)-2-(propylsulfonimidoyl)-
7H-purin-8-on

H
N NN
HN, j|I>=o
S N N
)
IO©)

56

Hop chit néu & d& muc duge didu ché twong tu véi Vi du 15, Bude 7 bing cach
st dung hop chit 9-benzyl-6-(isopropylamino)-2-propylsulfinyl-7H-purin-8-on (hop
chit 56b) thay cho 6-amino-9-[(2-clophenyl)metyl]-2-propylsulfinyl-7H-purin-8-on
(hop chét 15f). Hop chit 9-benzyl-6-(isopropylamino)-2-(propylsulfonimidoyl)-7H-
purin-8-on (100 mg, Vi du 56) thu dugc dudi dang chét rén mau trdng. "H NMR (400
MHz, DMSO-ds) é ppm: 10,45 (br. s., 1H), 7,47-7,21 (m, 5H), 6,93-6,80 (m, 1H), 4,95
(s, 2H), 4,26-4,17 (m, 1H), 4,14 (s, 1H), 3,38-3,37 (m, 2H), 1,65-1,55 (m, 2H), 1,23
(dd, J = 6,4, 2,1 Hz, 6H), 0,92 (t, J = 8,0 Hz, 3H). MS theo thir nghi¢m (ESIY)
[(M+H)"]: 389.

Vi du 57
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9-benzyl-6-(xyclopropylamino)-2-(propylsulfonimidoyl)-7H-purin-8-on

NH
H
NZ N
(0]
LU Ve
S N N
[\
57

Buée 1: Diéu ché hop chit 9-benzyl-6-(xyclopropylamino)-2-propylsulfanyl-7H-

purin-8-on

57a

Hop chét 57a dugc didu ché tuong tu v6i Vi du 52, Bwéc 4 bang céach sir dung
hop chat xyclopropanamin thay cho EtNH»'HCL Hop chit 9-benzyl-6-
(xyclopropylamino)-2-propylsulfanyl-7H-purin-8-on (1,35g, hop chét 57a) thu duoc
du6i dang chit rén mau tring. MS theo thit nghiém (ESI“) [(M+H)*]: 356.

Buée 2: Didu ché hgp chéit 9-benzyl-6-(xyclopropylamino)-2-propylsulfinyl-7H-

purin-8-on

A

NH
H
NZ=

s)\\ N N>:O
e
57b
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Hop chit 57b dugc diéu ché tuong ty véi Vi du 52, Buéce 5 bang cach sir dung
hop chit 9-benzyl-6-(xyclopropylamino)-2-propy!silfanyl-7H-purin-8-on thay chc 9-
benzyl-6-(etylamino)-2-propylsulfanyl-7H-purin-8-on (52d). Hop chit 9-benzyl-6-
(xyclopropylamino)-2-propylsulfinyl-7H-purin-8-on (1,35g, hop chit 57b) thu duoc
duéi dang chét rin mau tring. MS theo thtt nghiém (ESI") [(M+H)*]: 372

Buwée  3: Picu ché hep chit  9-benzyl-6-(xyclopropylamino)-2-
(propylsulfonimidoyl)-7H-purin-8-on

N

NH
H
NZ=
HN —O
! S
S N N
A\
57

Hop chét néu & d& muc duogc diéu ché teong tu véi Vi du 15, Bwée 7 bing cach
st dung hop chit 9-benzyl-6-(xyclopropylamino)-2-propylsulfinyl-7H-purin-8-on
(hop chét 57b) thay cho 6-amino-9-[(2-clophenyl)metyl]-2-propylsulfinyl-7H-purin-8-
on (hop chét 15f). Hop chét 9-benzyl-6-(xyclopropylamino)-2-(propylsulfonimidoyl)-
7H-purin-8-on (30,5 mg, Vi du 57) thu dugc dudi dang chét rén mau tring. '"H NMR
(400 MHz, DMSO-ds) J ppm: 7,40-7,57 (m, 1H), 7,28-7,34 (m, 5H),4,97 (s, 2H), 4,12
(s, 1H), 3,38-3,40 (m, 2H), 1,65-1,70 (m, 2H), 0,94 (t, J = 8,0 Hz, 3H), 0,80-0,81 (m,
2H), 0,52-0,59 (m, 2H). MS theo thir nghiém (ESI") [(M+H)"]: 387.

Vi du 58

N-[9-[(4-clophenyl)metyl]-8-0x0-2-(propylsulfonimidoyl)-7H-purin-6-yl]-2-

propyl-pentanamit
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58

Bude 1: Diéu ché hop chit N-[9-[(4-clophenyl)metyl]-8-0x0-2-propylsulfanyl-7H-
purin-6-yl]-2-propyl-pentanamit

(@) NH
H
NZ N
A=
(),

58a
B sung 6-amino-9-[(4-clophenyl)metyl]-2-propylsulfanyl-7H-8-on (2,2 g, 6,29

\/\S

mmol, hop chét 9¢), anhydrit 2-propylpentanoic (17 g, 62,9 mmol) va axit sulfuric
(308 mg, 3,14 mmol) vao lg vi song dung tich 50mL. Lo nhé dugc déy kin va dugc gia
nhiét trong vi séng & nhiét d6 70°C trong 10 phut. Sau do6 hdn hop phan mg nay dugc
pha logng biang H,0 (50 mL) va duoc trung hoa bing dung dich natri bicarbonat bao
hoa. Hon hop nay duoc chiét bing DCM. Lép hitu co duge 1am khd bing Na;SO4 va
duogc cd trong chidn khéng. Nguyén liéu thé nay dugc tinh ché bang sic ky nhanh
(silica gel, 40 g, 100% DCM) dé tao ra N-[9-[(4-clophenyl)metyl]-8-oxo-2-
propylsulfanyl-7H-purin-6-yl]-2-propyl-pentanamit (2,9 g, hop chit 58a) duéi dang
chét rin mau trdng. MS theo thir nghiém (ESI*) [(M+H)"]: 476.

Buwée 2: Didu ché hop chit N-[9-[(4-clophenyl)metyl]-8-ox0-2-propylsulfinyl-7H-
purin-6-yl]-2-propyl-pentanamit
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58b

Hop chét 58b dugc diéu ché twong tu vé6i Vi du 15, Bude 6 bing cach st dung
hop chdt N-[9-[(4-clophenyl)metyl]-8-oxo-2-propylsulfanyl-7H-purin-6-yl]-2-propyl-
pentanamit (2,9 g, hop chit 58a) thay cho 6-amino-9-[(2-clophenyl)metyl]-2-
propylsulfanyl-7H-purin-8-on (hop chit 15e). N-[9-[(4-clophenyl)metyl]-8-oxo-2-
propylsulfinyl-7H-purin-6-yl]-2-propyl-pentanamit (2,8 g, hop chit 58b) thu duoc
dudi dang chit rin mau tring. MS theo thir nghiém (EST") [(M+H)*]: 492.

Buéc 3: Ditu ché hop chit  N-[9-[(4-clophenyl)metyl]-8-0x0-2-
(propylsulfonimidoyl)-7H-purin-6-yl]-2-propyl-pentanamit

07 NH
N
NZ
o ML =°
S N N
P\
NH 74 \
— cl
58

Hop chét néu & d& muc dugc didu ché tuong tu v6i Vi du 15, Buée 7 bing cach
stt dung hop chit N-[9-[(4-clophenyl)metyl]-8-oxo-2-propylsulfinyl-7H-purin-6-yl]-2-
propyl-pentanamit  (hgp chit 58b) thay cho 6-amino-9-[(2-clophenyl)metyl]-2-
propylsulfinyl-7H-purin-8-on  (hop chit 15f). N—[9-[(4-clopheny1)metyl]-8-ox0-2-
(propylsulfonimidoyl)-7H-purin-6-yl]-2-propyl-pentanamit (21 mg, Vi du 58) thu
dwoc dudi dang chét rin mau tring. 'TH NMR (406 MHz, DMSO-ds)  ppm. 11,15 (s,
1H), 10,45 (br. s, 1H), 7,39 (s, 4H), 5,04 (s, 2H), 4,27 (s, 1H), 3,37-3,44 (m, 2H), 2,68-
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2,73 (m, 1H), 1,56-1,65 (m, 4H), 1,24-1,42 (m, 6H), 0,90 (t, /= 8 Hz, 3H), 0,88 (t, /=
8 Hz, 6H). MS theo thir nghiém (ESI*) [M+H)"]: 507.

Vidu 59

N-[9-[(4-clophenyl)metyl]-8-oxo-2-(propylsulfonimidoyl)-7 H-purin-6-yl]axetamit

[o]

)J\NH

H

N
>=o

N

-

Buée 1: Ditu ché hop chit N-[9-[(4-clophenyl)metyl]-8-oxo-2-propylsulfanyl-7H-

NZ
Py
AN N
NH
59

purin-6-yljaxetamit

59a
Hop chit 59a dugc diéu ché twong tr v6i Vi du 58, Buéce 1 bang cach st dung
hop chéit axetyl axetat thay cho anhydrit 2-propylpentanoic. Hop chit N-[9-[(4-
clophenyl)metyl]-8-oxo-2-propylsulfanyl-7H-purin-6-ylJaxetamit (300 mg, hop chét
59a) thu dugc dudi dang chét rén mau tring. MS theo thtt nghiém (ESI*) [(M+H)"]:
392. |
Bude 2: Piéu ché hop chat N-[9-[(4-clophenyl)metyl]-8-oxo-2-propylsulfinyl-7H-

purin-6-yljaxetamit
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Hop chit 59b dugc diéu ché tuong tu véi Vi du 58, Bwéc 2 béng cach st dung
hop chit N-[9-[(4-clophenyl)metyl]-8-oxo-2-propylsulfanyl-7H-purin-6-yl]axetamit
(300 mg, 0,76 mmol, hop chit 59a) thay cho N-[9-[(4-clophenyl)metyl]-8-0x0-2-
propylsulfanyl-7 H-purin-6-yl]-2-propyl-pentanamit (hop chét 58a). Hop chét N-[9-[(4-
clophenyl)metyl]-8-oxo-2-propylsulfinyl-7H-purin-6-ylJaxetamit (260 mg, hop chét
59b) thu dugc dudi dang chit rin mau tring. MS theo thit nghiém (ESIY) [(M+H)']:
408.

Buéc 3: Didu ché hop chit  N-[9-[(4-clophenyl)metyl]-8-ox0-2-
(propylsulfonimidoyl)-7H-purin-6-yljaxetamit

o)
)J\NH
N
NZ
0 | 0
\\S\)\\N N>=
“NH
cl
59

Hop chét 59 dugc didu ché twong tu véi Vi du 50, Buéc 3 bang cach st dung
hop chat N-[9-[(4-clophenyl)metyl]-8-oxo-2-propylsulfinyl-7 H-purin-6-ylJaxetamit
(250 mg, 0,61 mmol, hop chit 59b) thay cho N-[9-[(4-clophenyl)metyl]-8-oxo-2-
propylsulfinyl-7H-purin-6-yl]-2-propyl-pentanamit (hop chét 58b). Hop chét N-[9-[(4-
clophenyl)metyl]-8-oxo-2-(propylsulfonimidoyl)-7H-purin-6-ylJaxetamit (47 mg, Vi
dg 59) thu duge duédi dang chét rin mau tring. "H NMR (400 MHz, DMSO-ds) é ppm:
11,04 (br. s, 1H), 10,34 (s, 1H), 7,40 (s, 4H), 5,03 (s, 2H), 4,29 (s, 1H), 3,37-3,44 (m,
2H), 2,16 (s, 3H), 1,60-1,66 (m, 2H), 0,91 (t, J= 8 Hz, 3H). MS theo thi: nghiém (EST")
[(M+H)"]: 423.
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Vi du 60

N-[9-benzyl-8-oxo0-2-(propylsulfonimidoyl)-7H-purin-6-yl]pentanamit

O NH
N
N7
o s | )=o
S N N
P\ \\@
NH
60

Buéc 1: Diéu ché hop chit N-(9-benzyl-8-oxo-2-propylsulfanyl-7H-purin-6-

yDpentanamit

Hop chét 60a dugc diéu ché twong ty v6i Vi du 58, Buée 1 bang cach st dung
hop chit pentanoyl pentanoat (TCI, catald s6: V0006-25ML) va 6-amino-9-benzyl-2-
propylsulfanyl-7H-purin-8-on (Vi du 50) thay cho anhydrit 2-propylpentanoic va 6-
amino-9-[(4-clophenyl)metyl]-2-propylsulfanyl-7H-purin-8-on (hop chit 9¢). Hop
chit N-(9-benzyl-8-oxo-2-propylsulfanyl-7H-purin-6-yl)pentanamit (320 mg, hop chét
60a) thu dugc dudi dang chét rin mau tring. MS theo thir nghiém (ESI) [(M+H)*]:
400.

Buée 2: Didu ché hop chit N-(9-benzyl-8-oxo-2-propylsulfinyl-7H-purin-6-

yl)pentanamit
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60b

Hop chit 60b dugc didu ché twong tu v6i Vi du 58, Buée 2 bang cach str dung
hop chét N-(9-benzyl-8-oxo-2-propylsulfanyl-7H-purin-6-yl)pentanamit (310 mg, 0,77
mmol, hop chét 60a) thay cho N-[9-[(4-clophenyl)metyl]-8-oxo-2-propylsulianyl-7H-
purin-6-yl]-2-propyl-pentanamit (hop chit 58a). Hop chit N-(9-benzyl-8-oxo-2-
propylsulfinyl-7H-purin-6-yl)pentanamit (276 mg, hop chét 60b) thu duoc dudi dang
chét rin mau tring. MS theo thir nghiém (EST") [(M+H)']: 416.

Buée 3: Diéu ché hgp chat N-[9-benzyl-8-0xo0-2-(propylsulfonimidoyl)-7H-purin-
6-yl]pentanamit

O NH
N
N7
o) (0]
A\ )\\N l N>:
PV
NH \\Q
60

Hop chit 60 dugc didu ché twong tu véi Vi du 58, Buéc 3 bang céch st dung
hop chit N-(9-benzyl-8-oxo-2-propylsulfinyl-7H-purin-6-yl)pentanamit (200 mg, 0,48
mmol, hop chét 60b) thay cho N-[9-[(4-clopheny!*metyl]-8-oxo-2-propylsulfinyl-7H-
purin-6-yl]-2-propyl-pentanamit (hop chit 58b). Hop chit N-[9-benzyl-8-oxo-2-
(propylsulfonimidoyl)-7H-purin-6-yl]pentanamit (28 mg, Vi du 60) thu dugc dudi
dang chit rén mau tring. "H NMR (400 MHz, DMSO-ds) § ppm: 10,98 (s, 1H), 7,27-
7,39 (m, 5H), 5,04 (s, 2H), 4,27 (br. s., 1H), 3,24-3,44 (m, 2H), 2,46 (t, J = 8,0 Hz,
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2H), 1,58-1,71 (m, 4H), 1,32-1,37 (m, 2H),0,90-0,93 (m, 6H). MS theo thi; nghiém
(EST*) [(M+H)"]: 431.

Vi du 61

N-[9-[(4-clophenyl)metyl]-8-oxo-2-(propylsulfonimidoyl)-7 H-purin-6-yl] -2-etyl-

butanamit

H
NZ NN
\\S)\\Nl N>=o
N \\NH \\Q
cl
61

Buée 1: Didu ché hop chit N-[9-[(4-clophenyl)metyl]-8-oxo-2-propylsulfanyl-7H-
purin-6-yl]-2-etyl-butanamit

@) NH

N7

L L=

A N
O

61a
Hop chit 61a dugc didu ché tuong tr véi Vi du 58, Bude 1 bang cach st dung
hop chét 2-etylbutanoyl 2-etylbutanoat thay cho anhydrit 2-propylpentanoic. Hop chét
N—[9-[(4-c10phenyl)metyl]-8-oxo-2-propylsulfanyl-7H-purin-6-y1]-2-etyl-butanamit
(150 mg, hop chit 61a) thu dugc dudi dang chét rén mau tring. MS theo thir nghiém
(ESTY) [(M+H)"]: 448.

Buéce 2: Didu ché hop chit N-[9-[(4-clophenyl)metyl]-8-oxo-2-propylsulfinyl-7H-
purin-6-yl]-2-etyl-butanamit
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Hop chét 61b dugc diéu ché tuwong tu véi Vi du 58, Budc 2 bang cach st dung
hop chat N-[9-[(4-clophenyl)metyl]-8-oxo-2-propylsulfanyl-7H-purin-6-yl]-2-etyl-
butanamit (136 mg, 0,30 mmol, hop chét 61a) thay cho N-[9-[(4-clophenyl)metyl]-8-
oxo-2-propylsulfanyl-7H-purin-6-yl]-2-propyl-pentanamit (hop chit 58a). Hop chét N-
[9-[(4-clophenyl)metyl]-8-oxo-2-propylsulﬁnyl-7H-purin-6-y1]-2-ety1-butanamit (126
mg, hgp chat 61b) thu duoc dudi dang chét rén mau tring. MS theo thir nghiém (ESI*)
[(M+H)"]: 464.

Buéc 3: Didu ché hop chit  N-[9-[(4-clophenyl)metyl]-8-0x0-2-
(propylsulfonimidoyl)-7H-purin-6-yl]-2-etyl-butanamit

61

" Hop chit 61 dugce didu ché twong tu véi Vi du 58, Budc 3 bang céch stt dung
hop chét . N-[9-[(4-c10pheny1)metyl]—8-oxo-2-propy1sulﬁnyl-7H—purin—6-y1]-2-ety1-
butanamit (200 mg, 0,43 mmol, hop chit 61b) thay cho N-[9-[(4-clophenyl)metyl]-8-
oxo-2-propylsulﬁnyl—7H—purin-6-yl]-2-propy1-pentanamit (hop chéit 58b). Hop chét N-
[9-[(4-clophenyl)mety1]-8-oxo-2-(propylsulfonimid0yl)-7H-purin-6-y1]-2-ety1-
butanamit (39 mg, Vi du 61) thu dugc dudi dang chit rén mau tring. 'H NMR (400
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MHz, DMSO-ds) § ppm: 11,15 (br. s., 1H), 10,50 {br. s., 1H), 7,36-7,41 (m, 41), 5,05
(s, 2H), 4,22-4,36 (m, 1H), 3,29-3,40 (m, 2H), 2,57 (d, J = 1,8 Hz, 1H), 1,43-1,69 (m,
4H), 1,15-1,38 (m, 2H), 0,86-0,94 (m, 9H). MS theo thir nghiém (EST") [(M+H)™]: 479.
Vi du 62
N—[9-[(4-clophenyl)metyl]-8-ox0—2-(propylsulfonimidoyl)—7H—purin-6-yl}-3-mctyl-

butanamit

(@) NH
NH
N7
o\\)\\ | >=O
s N N
/\/ A\Y
NH
\\Q\CI
62

Buéc 1: Pidu ché hop chit N-[9-[(4-clophenyl)metyl]-8-oxo-2-pfopylsulfanyl—7H-

O

62a

purin-6-yl]-3-metyl-butanamit

S

Hop chét 62a dugc didu ché tuong tu véi Vi du 58, Bude 1 bang cach st dung
hop chét 2-metylbutanoyl 2-metylbutanoat (J&K, catald sb: j20-038361-25¢) thay cho
anhydrit ~ 2-propylpentanoic. ~ Hop chit  N-[9-[(4-clophenyl)metyl]-8-ox0-2-
propylsulfanyl-7H-purin-6-yl]-2-metyl-butanamit (390 mg, hop chit 62a) thu duoc
dué6i dang chét rin mau tréng. MS theo thtt nghiém (ESIY) [(M+H)']: 434.

Buwéc 2: Didu ché hop chit N-[9-[(4-clophenyl)metyl]-8-oxo-2-propylsulfinyl-7H-
purin-6-yl]-3-metyl-butanamit '
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Hop chit 62b duogc didu ché twong tu véi Vi du 58, Buéc 2 bang cach sir dung
hop chit N-[9-[(4-clophenyl)metyl]-8-oxo-2-propylsulfanyl-7H-purin-6-yl]-2-metyl-
butanamit (390 mg, 0,90 mmol, hop chét 62a) thay cho N-[9-[(4-clophenyl)metyl]-8-
oxo-2-propylsulfanyl-7 H-purin-6-y1]-2-propyl-pentanamit (hop chét 58a). Hop chét N-
[9-[(4-clophenyl)metyl]-8-oxo-2-propylsulfinyl-7H-purin-6-yl]-2-metyl-butanamit
(390 mg, hop chit 62b) thu dugc dudi dang chét rén mau tring. MS theo thit nghiém
(EST") [(M+H)*]: 450.

Buéc 3: Didu ché hop chit  N-[9-[(4-clophenyl)metyl]-8-oxo-2-
(propylsulforimidoyl)-7H-purin-6-yl]-3-metyl-butanamit

NZ NH
O\ - | >=O

\

S N

\N

NH
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Vi du 62 dugc diéu ché twong tu véi Vi du 58, Buéce 3 bang cach st dung hop
chét N-[9-[(4-clophenyl)metyl]-8-oxo-2-propylsulfinyl-7 H-purin-6-yl]-2-metyl-
butanamit (390 mg, 0,87 mmol, hop chit 62b) thay cho N-[9-[(4-clophenyl)metyl]-8-
oxo-2-propylsulfinyl-7H-purin-6-yl]-2-propyl-pentanamit (hop chat 58b). Hop chit N-
[9-[(4-clopheny1)metyl]-8-0xo-2-(propylsulfonimidoyl)-7H—purin—6-yl]-2-mety1-
butanamit (89 mg, Vi du 62) thu dugc dudi dang chét rin mau tring. '"H NMR (400
MHz, DMSO-ds) 6 ppm: 11,07 (br. s., 1H), 10,58 (br. s., 1H), 7,36-7,43 (m, 4H), 5,05
(s, 2H), 4,29 (s, 1H), 3,30-3,37 (m, 2H), 2,36 (d, J = 7,0 Hz, 2H), 2,05-2,19 (m, 1H),
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1,63 (sxt, J = 7,6 Hz, 2H), 0,89-0,99 (m, 9H). MS theo thir nghiém (ESI) {(M+H)"]:
465.
Vi du 63

N-[9-[(4-clophenyl)metyl]-8-0x0-2-(propylsulfonimidoyl)-7H-purin-6-yl]-2-metyl-

pentanamit

63

Budre 1: Piéu ché hop chit 2-metylpentanoyl 2-metylpentanoat
o o
\/w/U\O)H/\/
63a

Trong binh ba ¢ dung tich 250mL, axit 2-metylpentanoic (116.g, 99,9 mmol).
Di-tert-butyl dicarbonat (10,9 g, 49,9 mmol) va magie clorua (951mg, 9,99 mmol)
dugc hoa tan trong THF (100 mL) dé tao ra dung dich khong mau. Hén hop phan tng
dugce khudy & 25°C trong 20 gid. Hon hop phan ¥ng ndy dugce rot vao HaO (100 mL)
va dugc chiét bing EtOAc (50 mL) ba 1dn. Lop hitu co duge lam kho bing MgSO4 va
dugc ¢d trong chdn khéng dé tao ra 2-metylpentanoyl-2-metylpentanoat (19 g, hop
chét 63a) dudi dang diu mau vang nhat, chit nay duoc sit dung trong budc tiép theo

ma khong céan tinh ché thém.

Buéc 2: Didu ché hop chit N-[9-[(4-clophenyl)metyl]-8-0xo-2-propylsulfanyl-7H-
purin-6-yl]-2-metyl-pentanamit
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63b

Hop chit 63b dugc didu ché tuong ty véi Vi du 58, Buée 1 bing cach sir dung
hop chit 2-metylpentanoyl 2-metylpentanoat (hop chit 63b) thay cho anhydrit 2-
propylpentanoic. N-[9-[(4-clophenyl)metyl]-8-oxo-2-propylsulfanyl-7H-purin-6-y1]-2-
metyl-pentanamit (330 mg, hop chét 63b) thu dugc dudi dang chét rin mau tring. MS
theo thtr nghiém (ESTY) [(M+H)™]: 448.

Buée 3: Didu ché hop chit N-[9-[(4-clophenyl)metyl]-8-oxo-2-propylsulfinyl-7H-
purin-6-yl]-2-metyl-pentanamit

63c

Hop chét 63¢ duoc diéu ché tuong tu vé6i Vi du 58, Buéc 2 bing cach st dung
hop chét N-[9-[(4-clophenyl)metyl]-8-oxo-2-propylsulfanyl-7H-purin-6-yl]-2-metyl-
pentanamit  (hop chdt 63b) thay cho N-[9-[(4-clophenyl)metyl]-8-oxo-2-
propylsulfanyl-7H-purin-6-yl]-2-propyl-pentanamit (hop chét 58a). Hop chét N-[9-[(4-
clophenyl)metyl]-8-oxo-2-propylsulﬁhyl-7H-purin—6-y1]-2-méty1—pentanamit (250 mg,
horp chit 63c¢) thu dugc dudi dang chét tfn ma “fng. MS *heo th nghiém (ESI)

[(M+H)*]: 464.

Buéc 4: Dilu ché hep chat  N-[9-[(4-clophenyl)metyl]-8-0x0-2-
(propylsulfonimidoyl)-7H—purin-6-yl]-2-metyl—pentanamit
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Vi du 63 duoc diéu ché twong tu véi Vi du 58, Bude 3 bang cach st dung hop
chét N—[9-[(4-clophenyl)metyl]-8-oxo-2-propylsulﬁnyl-7H—purin—6-yl]-2-rnetyl-
pentanamit (250 mg, 0,87 mmol, hop chét 63c¢) thay cho N-[9-[(4-clophenyl)metyl]-8-
oxo-2-propylsulfinyl-7H-purin-6-yl]-2-propyl-pentanamit (hop chit 58b). Hop chét N-
[9-[(4-clophenyl)metyl]-8-oxo-2-(propylsulfonimidoyl)-7H-purin—6-y1]-2-metyl-
pentanamit (122 mg, Vi du 63) thu dugc dudi dang chét rin mau tring. 'H NMR (400
MHz, DMSO-ds) 6 ppm: 11,1 (s, 1H), 10,6 (s, 1H}, 7,40 (m, 4H), 5,05 (s, 2H), 4,30 (s,
1H),3,32-3,42 (m, 2H), 2,68-2,82 (m, 1H), 1,54-1,74 (m, 2H), 1,23-1,43 (m, 4H), 1,13
(d, J = 8,0 Hz, 3H), 0,91 (t, J= 7,2 Hz, 6H). MS theo thir nghiém (ESTY) [(M+H)]:
479.

Vi du 64

N- [9-[(4-clophenyl)metyl]-8-ox0-2-(propylsulfonimidpyl)—7H-purin-6—yl]-2,2-

dimetyl-propanamit

64

Buéc 1: Diéu ché hop chat N-[9-[(4-clophenyl)metyl]-8-oxo-2-propylsulfanyl-7H-
purin-6-yl]-2,2-dimetyl-propanamit
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Hop chét 64a dugc diéu ché twong tw v6i Vi du 58, Budc 1 bang céch st dung
hop chét 2,2-dimetylpropanoyl 2,2-dimetylpropanoat (TCI, catald sb: P1414-25ML)
thay cho anhydrit 2-propylpentanoic. Hop chit N-[9-[(4-clophenyl)metyl]-8-oxo-2-
propylsulfanyl-7H-purin-6-yl]-2,2-dimetyl-propanamit (400 mg, hop chét 64a) thu
duoc duéi dang chét rdn mau tring. MS theo thit nghiém (ESI*) [(M+H)"]: 434.

Buéc 2: Didu ché hop chéit N-[9-[(4-clophenyl)metyl]-8-0xo0-2-propylsulfinyl-7H-
purin-6-yl]-2,2-dimetyl-propanamit

o]

oy

H

N N
I >:O

N

Cl
64b

Hop chét 64b dugc didu ché tuong tu vé6i Vi du 58, Budc 2 bing cach st dung
hop  chét N-[9-[(4-clophenyl)metyl]-8-oxo-2-propyisulfanyl-7 H-purin-6-y1]-2,2-
dimetyl-propanamit (hop chit 64a) thay cho N-[9-[(4-clophenyl)metyl]-8-oxo-2-
propylsulfanyl-7H-purin—6-yl]-2-propy1—pentanamit (hop chit 58a). Hop chét N-[9-[(4-
clophenyl)metyl]-8-oxo-2-propylsulﬁny1-7H-purin—6-yl]-2,2-dimety1-propanamit (250
mg, hgp chét 64b) thu dugc dudi dang chét rén mau tring. MS theo thir nghiém (ESIY)
[(M+H)™]: 450.

Buéc 3: Didu ché hep chit  N-[9-[(4-clophenyl)metyl]-8-0x0-2-
(propylsulfonimid0yl)-7H-purin-6-yl]-2,2-dimetyl-propanamit (64)
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Vi du 64 duoc diéu ché twong tr v6i Vi du 58, Bude 3 bing cach sit dung hop
chit N—[9-[(4-clophenyl)metyl]-8-oxo-2-propylsulﬁnyl-7H-purin—6-y1]-2,2-dimetyl-
propanamit  (hop chdt 64b) thay cho N-[9-[(4-clophenyl)metyl]-8-oxo-2-
propylsulfinyl-7H-purin-6-yl]-2-propyl-pentanamit (hop chit 58b). Hop chit N-[9-[(4-
clophenyl)metyl]-8-0xo-2-(propylsulfonimidoyl)-7H—purin-6-y1]-2,2-dimetyl-
propanamit (33,5 mg, Vi du 64) thu dugc dudi dang chét rin mau tring. ‘“H NMR (400
MHz, DMSO-ds) § ppm: 10,96 (s, 1H), 10,60 (s, 1H), 7,41 (m, 4H), 5,06 (s, 2H), 4,31
(s, 1H), 3,35-3,47 (m, 2H), 1,57-1,65 (m, 2H), 1,26 (m, 9H, 0,91 (t, J = 8,0 Hz, 3H).
MS theo thir nghiém (ESI*) [M+H)']: 465.

Vi du 65

N—[9-benzyl-8-0xo-2-(propylsulfonimidoyl)-7H—purin-6-yl]-2-propyl-pentanamit

\ﬂsx)i ii@
II\NH _

65

Buée 1: Pidu ché hop chat N-(9-benzyl-8-o0xo0-2-propylsulfanyl-7H-purin-6-yl)-2-
propyl-pentanamit (65a)
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65a

Hop chét 65a duoc didu ché twong tu v6i Vi du 58, Buéce 1 bang cach st dung
hop chit 6-amino-9-benzyl-2-propylsulfanyl-7H-purin-8-on (hop chét 4a) thay cho 6-
amino-9-benzyl-2-propylsulfanyl-7H-purin-8-on (hop chét 9¢). Hop chét N-(9-benzyl-
8-ox0-2-propylsulfanyl-7H-purin-6-yl)-2-propyl-pentanamit (500 mg, hop chét 65a)
thu duge dudi dang chét rin mau tring. MS theo thit nghiém (ESI*) [(M+H)*]: 442.

Buwée 2: Diéu ché hop chit N-(9-benzyl-8-o0xo-2-propylsulfinyl-7H-purin-6-yl)-2-

propyl-pentanamit

65b
Hop chét 65b dugc diéu ché twong tu v6i Vi du 58, Bwée 2 bing cach st dung
hop chét N-(9-benzyl-8-oxo-2-propylsulfanyl-7H-purin-6-yl)-2-propyl-pentanamit
(hop chét 65a) thay cho N-[9-[(4-clophenyl)metyl]-8-oxo-2-propylsulfanyl-7H-purin-
6-yl]-2-propyl-pentanamit  (hop chidt 50a). Hop chit N-(9-benzyl-8-oxo-2-
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propylsulfinyl-7H-purin-6-yl)-2-propyl-pentanamit {400 mg, hop chét 65b) thu dugc
duéi dang chét rin mau tring. MS theo thir nghiém (ESI*) [(M+H)™]: 458.

Buée 3: Diéu ché hop chit N-[9-benzyl-8-0xo-2-(propyisulfonimidoyl)-7H-purin-
6-yl}-2-propyl-pentanamit

Vi du 65 dugc didu ché twong tu véi Vi du 58, Buéc 3 bﬁng‘céch su dung hop
chit N-(9-benzyl-8-oxo-2-propylsulfinyl-7H-purin-6-yl)-2-propyl-pentanamit ~ (hop
chit 65b) thay cho N-[9-[(4-clophenyl)metyl]-8-oxo0-2-propylsulfinyl-7H-purin-6-ylj-
2-propyl-pentanamit  (hop chdt 58b). Hop chit  N-[9-benzyl-8-oxo-2-
(propylsulfonimidoyl)-7H-purin-6-yl]-2-propyl-pentanamit (25 mg, Vi du 65) thu
duoc du6i dang chit rin mau tring. '"H NMR (400 MHz, DMSO-ds) d ppm: 11,15 (br.
s., 1H), 10,45 (br. s., 1H), 7,27-7,39 (m, 5H), 5,06 (s, 2H), 4,29 (s, 1H), 3,31-3,37 (m,
2H), 2,61-2,87 (m, 1H), 1,50-1,75 (m, 4H), 1,23-1,43 (m, 6H), 0,81-0,97 (m, 9H). MS
theo thir nghiém (EST") [(M+H)"]: 473.

Vi du 66

[6-amino-9-benzyl-2-(metylsulfonimidoyl)-8-oxo-purin-7-yljmetyl axetat
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66

B& sung NaH (45 mg, 1,13 mmol) vao dung dich cia 6-amino-9-benzyl-2-
(metylsulfonimidoyl)-7H-purin-8-on (300 mg, 0,94 mmol, Vi du 1) trong DMF (5
mL). Phan trng nay dugc khudy trong 10 pht, sau d6 bd sung clometyl axetat (123 mg,
1,13 mmol). Hon hop phan Ging nay dugc khudy & RT trong 0,5 gio, sau do duoc ding
bing dung dich NH:Cl bao hoa va dugc ¢d trong chdn khong. Phdn cgn dugc tinh ché
bang HPLC didu ché dé tao ra [6-amino-9-benzyl-2-(metylsulfonimidoyl)-8-oxo-
purin-7-ylmetyl axetat (8,3 mg, Vi du 66) dudi dang chét rin mau tring. '"H NMR
(400 MHz, CD;0D) ¢ ppm: 7,48-7,35 (m, 2H), 7,33-7,26 (m, 3H), 6,01 (s, 2H), 5,12
(s, 2H), 3,35-3,33 (m, 3H), 2,11 (s, 3H). MS theo thir nghi¢m (ESI") [(M+H)*]: 391.

Vidu 67

[6-amino-9-benzyl-8-0x0-2-(propylsulfonimidoyl)purin-7-yljmetyl axetat

67

Hop chit néu & d& muc dugc diéu ché tuong tu v6i Vi du 66 bang cach st dung
hop chit 6-amino-9-benzyl-2-(propylsulfonimidoyl)-7H-purin-8-on (Vi du 4) thay cho
6-amino-9-benzyl-2-(metylsulfonimidoyl)-7H-purin-8-on (Vi du 1). Hop chét [6-
amino-9-benzyl-2-(propylsulfonimidoyl) purin-8-yl] N-etyl-N-metyl-carbamat (15 mg,
Vi du 67) thu dugce dudi dang chét rin mau tring. "H NMR (400 MHz, CD;0D) J ppm:
7.45-7,43 (m, 2H), 7,35-7,28 (m, 3H), 6,01 (s, 2H), 5,12 (s, 2H), 3,55-3,44 (m, 2H),
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2,12 (s, 3H), 1,81-1,74 (m, 2H), 1,02 (1, J = 7,2 Hz, 3H). MS theo thit nghi¢m (ESI")
[(M+H)*]: 419.

Vi du 68

[6-amino-9-benzyl-8-axo0-2-(propylsulfonimidoyl)purin-7-yljmetyl 2,2-
dimetylpropanoat

68

Hop chit néu & @& myc dugc didu ché twong ty voi Vi du 66 bing céch st dung
hop chét 6-amino-9-benzyl-2-(propylsulfonimidoyl)-7/-purin-8-on (Vi du 4) va
clometyl 2,2-dimetylpropanoat thay cho 6-amino-9-benzyl-2-(metylsulfonimidoyl)-
7H-purin-8-on (Vi du 1) va clolmetyl axetat. Hop chit [6-amino-9-benzyl-8-oxo-2-
(propylsulfonimidoyl)purin-7-yl]metyl 2,2-dimetylpropanoat (15,8 mg, Vi du 68) thu
duoc dudi dang chét rin mau tring. "H NMR (400 MHz, CDCls)  ppm: 7,48-7,50 (m,
2H), 7,31-7,36 (m, 3H), 6,01 (s, 2H), 5,95 (s, 2H), 5,12 (s, 2H), 3,58-3,44 (m, 2H),
1,85-1,94 (m, 2H), 1,24 (s, 9H), 1,07 (t, J = 7.12 Hz, 3H). MS theo thir nghiém (ESIY)
[(M+H)]: 461.

Vi du 69

1-[6-amino-9-benzyl—8-oxo-2-(pr(_)pylsulfonimidoyl)purin-7 -yl]etyl axetat

Buée 1: Didu ché hop chét 1-cloetyl axetat

-199-



29359

O

Y

@)
Cl

B sung axetyl clorua (3,9 g, 50 mmol) vao binh chira mot lugng chét xtc tac
méi duge 1am khd ZnCly (680 mg, 5 mmol) trong moi trudng nito va hdén hgp nay
dugc lam lanh xuéng nhiét d6 nim trong khoang tir -5°C dén -10°C. Bb sung tung giot
axstaldehyt (2,4 g, 55 mmol) va hdn hgp phan tng tao ra duoc khudy & nhiét do nim
trong khoang tir 22 dén 33°C trong 1 gi&r. Hon hgp ndy cd trong chdn khéng dé taora
1-cloetyl axetat, chét nay dugc st dung trong bude tiép theo ma khong cin tinh ché

thém.

Buée 2: Didu ché hop chit 1-[6-amino-9-benzyl-8-0xo0-2-(propylsulfonimidoyl)
purin-7-yl]etyl axetat

(o]

Y
NH, w/o

NN

0
/\ﬁ\s\\/k\N | N>:
NH \\Q

| Hop chat néu & @& muc dugc didu 'ché' tuong tu véi Vi du 66 bing céch st dung
hop chit 6-amino-9-benzyl-2-(propylsulfonimidoyl)-7H-purin-8-on (Vi du 4) va 1-
cloetyl axetat thay cho 6-amino-9-benzyl-2-(metylsulfonimidoyl)-7H-purin-8-on (Vi
du 1) va clometyl axetat. Hop chét 1-[6-amino-9-benzyl-8-oxo-2-(propylsulfonimidoyl)
purin-7-yl]etyl axetat (9,3 mg, Vi du 69) thu dugc dudi dang chit rin mau tring. 'H
NMR (400 MHz, CD;0D) 6 ppm: 7,44-7,30 (m, 5H), 7,05-7,03 (m, 1H), 5,12 (s, 2H),
3,33 (br. s., 2H), 2,14 (s, 3H), 1,74 (m, 2H), 1,72 (d, J = 6,8 Hz, 3H), 1,04-1,00 (m,
3H). MS theo tht nghiém (ESI") [(M+H)"]: 433.

Vidu 70

6-amino-9-[(4-clophenyl)metyl]-2-(etylsulfonimidoyl)-7H-purin-8-on
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Buéc 1: Didu ché hop chit 6-amino-9-[(4-clophenyl)metyl]-2-etylsulfanyl-7H-
purin-8-on

NH,

N7

N
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~ s N N

(e

70a

Hop chit 70a duoc diéu ché tuwong tw v6i Vi du 1, Buée 3 bang cach sit dung
hop chit iodoetan va 6-amino-9-[(4-clophenyl)metyl]-2-sulfanyl-7 H-purin-8-on (hop
chit 9b) thay cho metyl iodua va 6-amino-9-phenylmetyl-2-sulfanyl-7H-purin-8-on
(hop chit 1b). Hop chit 6-amino-9-[(4-clophenyl)metyl] -2-etylsulfanyl-7/H-purin-8-
on (2,5g, hop chét 70a) thu dugc dudi dang chét rin mau tring. MS theo thir nghiém
(EST") [(M+H)™]: 336.

Buéc 2: Didu ché hop chit 6-amino-9-(4-clobenzyl)-2-etylsulfinyl-7H-purin-8-on

NH,

70b

Hop chét 70b dugc diéu ché tuong tu vé6i Vi du 1, Buéc 4 bing cach sit dung
hop chét 6-amino-9-[(4-clophenyl)metyl]-2-etylsulfanyl-7H-purin-8-on (hop chét 70a)
thay cho 6-amino-9-benzyl-2-metylsulfanyl-7H-purin-8-on (hop chét 1c). Hop chit 6-
amino-9-(4-clobenzyl)-2-etylsulfinyl-7H-purin-8-on (1,94 g, hop chit 70b) thu dugc
duéi dang chét rén mau tring. MS theo tht nghiém (ESI) [(M+H)']: 352.
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Buéc 3: Ditu ché hop chiat 6-amino-9-[(4-clophenylymetyl]-2-
(etylsulfonimidoyl)-7H-purin-8-on

NH
N/
o | I =0
\/S\\ N N
NH 74 \
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70

Hop chét néu & d& muc duogc didu ché twong tw véi Vi du 1, Buée 5 bing cach
sit dung hop chét 6-amino-9-(4-clobenzyl)-2-etylsulfinyl-7H-purin-8-on (hop chét 70b)
thay cho 6-amino-9-benzyl-2-(2-metylsulfinyl)-7H-purin-8-on (hop chét 1d). Hop chét
6-amino-9-[(4-clophenyl)metyl]-2-(etylsulfonimidoyl)-7H-purin-8-on (217 mg, Vi du
70) thu dugc dudi dang chét rin mau trdng. 'H NMR (400 MHz, DMSO-ds) & ppm:
10,61 (s, 1 H), 7,42 - 7,35 (m, 4 H), 6,98 (s, 2 H), 4,96 (s, 2 H), 4,05 (s, 1 H), 3,42 -
3,37 (m, 2 H), 1,16 (t, J= 7,4 Hz, 3 H). MS theo thir nghiém (ESI") [(M-+H)"]: 367.

Téch hop chit ctia Vi du 70 bang HPLC khong d6i xtmg tao ra Vi du 70-A (ria
giai nhanh hon, 31,8 mg) va Vi du 70-B (rira gidi chim hon, 10 mg) dudi dang chét
rin mau tring. (Pidu kién tach: metanol 5 %-40% (2,05%DEA)/CO; trén c{t ChiralPak
IC-3.)

Vi du 70-A: 'H NMR (400 MHz, DMSO-ds) ¢ ppm: 10,76 (s, 1 H), 7,45 - 7,33
(m, 4 H), 7,01 (s, 2 H), 4,96 (s, 2 H), 4,03 (s, 1 H), 3,40 - 3,34 (m, 2 H), 1,17 (t, J="7.,4
Hz, 3 H). MS theo thir nghiém (ESI") [(M+H)"]: 367.

Vi du 70-B: 'H NMR (400 MHz, DMSO-ds) 6 ppm: 10,70 (s, 1 H), 7,46 -7,28
(m, 4 H), 7,01 (s, 2 H), 4,96 (s, 2 H), 4,03 (s, 1 H), 3,44 - 3,36 (m, 2 H), 1,17 (t, /=74
Hz, 3 H). MS theo thit nghiém (ESI") [(M+H)"]: 367.

Vi du 71

6-amin0-2-(etylsulfonimidbyl)-9-(p-tolylmetyl)-7H-purin-8-0n
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Buéc 1: Pidu ché hop chiat 4-amino-2-o0xo-3-(p-tolylmetyl)-1H-imidazol-5-

carbonitril

N O
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71a
Hop chit 71a dugc diéu ché twong tu v6i Vi du 9, Buée 1 bang cach st dung
hop chét p-tolylmetanamin thay cho 4-clopenylmetylamin. Hop chét 4-amino-2-oxo-3-
(p-tolylmetyl)-1H-imidazol-5-carbonitril (26,6 g, hop chit 71a) thu dugc duéi dang
chit rin mau xam va duge sir dung truc tiép trong budc tiép theo ma khong can tinh
ché thém. MS theo thir nghiém (ESI*) [((M+H)*]: 229.
Budre 2: Diéﬁ ché hop chit 6-amin0-9-(p-tolylmetyl)-2-sulfanyl—7H-purin-8-6n

NH,

NZ NN
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Hs” N7 N

-

71b

Hop chat 71b dugc didu ché tuong tu véi Vi du 9, Buwée 2 bang cach st dung
hop chét 4-amino-2-oxo-3-(p-tolylmetyl)- 1 H-imidazol-5-carbonitril (hop chit 71a)
thay cho 4-amino-3-[(4-clophenyl)metyl]-2-oxo-1H-imidazol-5-carbonitril (hop chét
9a). Hop chit 6-amino-9-(p-tolylmetyl)-2-sulfanyl-7H-purin-8-on (20,0 g, hop chét
71b) thu dugc dudi dang chit rén mau vang. MS theo tht nghiém (ESI") [M+H)']:
288.

Buée 3: Didu ché hop chat 6-amino-2-etylsulfanyl-9-(p-tolylmetyl)-7H-purin-8-on
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71c

Hop chét 71¢ duoc diéu ché tuong tu véi Vi du 1, Buée 3 bang céch sit dung
hop chit 6-amino-9-(p-tolylmetyl)-2-sulfanyl-7H-purin-8-on (hop chit 71b) va
iodoetan thay cho 6-amino-9-benzyl-2-etylsulfanyl-7H-purin-8-on (hop chét 2a) va
metyl iodua. 6-amino-2-etylsulfanyl-9-(p-tolylmetyl)-7H-purin-8-on (13 g, hop chét
71¢) thu duge dudi dang chét rin mau vang. MS theo thit nghiém (ESI*) [(M+H)']:
316.

Buéc 4: Pitu ché hop chit 6-amino-2-etylsulfinyl-9-(p-tolylmetyl)-7H-purin-8-on

NH,

N=

H
[ o
AS*N N

]]
(0] \\Q\
71d
Hop chit 71d dugc diéu ché twong tu véi Vi du 1, Buédc 4 bing céch sir dung

hop chat 6-amino-2-etylsulfanyl-9-(p-tolylmetyl)-7H-purin-8-on (hop chit 71c) thay
cho 6-amino-9-benzyl-2-metylsulfanyl-7H-purin-8-on (hop chit 1c). Hop chét 6-
amino-2-etylsulfinyl-9-(p-tolylmetyl)-7H-purin-8-on6 (3,5 g, hop chat 71d) thu dugc
dudi dang chét rin mau vang. MS theo thit nghiém (ESI*) [(M+H)"]: 332.
Bude 5: Didu ché hop chit 6-amino-2-(etylsulfonimidoyl)-9-(p-tolylmetyl)-7H-

purin-8-on
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Hop chét néu & d& muc duge didu ché twong ty véi Vi du 1, Buée 5 bang cach
st dung hop chit 6-amino-2-etylsulfinyl-9-(p-tolylmetyl)-7H-purin-8-on (hop chét
71d) thay cho 6-amino-9-benzyl-2-metylsulfinyl-7H-purin-8-on (hop chit 1d). Hop
chét 6-amino-Z-(etylsulfonimidoyl)—9-(p-tolylmetyl)-7H—purin—8-0n (530 mg, Vi du 71)
thu duge dudi dang chit rén mau vang. 'H NMR (400 MHz, DMSO-ds) § ppm: 10,53
(s, 1 H), 7,24 (d, J= 8,03 Hz, 2 H), 7,13 (d, J = 8,63 Hz, 2 H), 6,94 (br. s., 2 H), 4,91
(s, 2 H), 4,03 (s, 1 H), 3,36 - 3,41 (m, 2 H), 2,26 (s, 3 H), 1,18 (t, /= 7,28 Hz, 3 H).
MS theo thtt nghiém (EST*) [((M+H)*]: 347.

Téch hop chat ctia Vi du 71 bang HPLC khong dbi xtmg tao ra Vi du 71-A (rira
giai nhanh hon, 56,8 mg) va Vi du 71-B (rra giai chdm hon, 56,7 mg) dudi dang chét
rin mau tring. (Diéu kién tach: metanol 5%-40% (0,05%DEA)/CO; trén ¢t ChiralPak
AD-3.)

Vi du 71-A: 'H NMR (400 MHz, DMSO-dp) é'pplﬁ: 10,52 (br.s., 1 H), 7,24 (d, J
= 8,0 Hz, 2 H), 7,13 (d, J= 7,9 Hz, 2 H), 6,94 (br. s., 2 H), 4,91 (s, 2 H), 4,02 (s, 1 H),
3,43 - 3,33 (m, 2 H), 2,26 (s, 3 H), 1,18 (t, /= 7,3 Hz, 3 H). MS theo thir nghiém (ESI*)
[(M+H)"]: 347.

Vi du 71-B: 'H NMR (400 Mz, DMSO-ds) § ppm: 10,52 (br. s., 1 H), 7,24 (d, J
= 8.0 Hz, 2 H), 7,13 (d, J = 8,0 Hz, 2 H), 6,94 (br. s., 2 H), 4,91 (s, 2 H) 4,02 (s, 1 H),
3,42 - 3,33 (m, 2 H), 2,26 (s, 3 H), 1,18 (t, J= 7,3 Hz, 3 H). MS theo thir nghiém (EST")
[(M+H)]: 347.

Viduy 72

6-amino-2-(etylsulfonimidoyl)-9-[(4-flophenyl)metyl]-7H-purin-8-on

72

Buwée 1: Pidu ché hop chit 4-amino-3-[(4-flophenyl)metyl]-2-oxo-1H-imidazol-5-

carbonitril
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NN
\g‘ \?40
H N N\—O—F
72a
Hop chit 72a duoc didu ché twong tuv v6i Vi du 9, Buéde 1 bing cach sir dung

hop chét (4-flophenyl)metylamin thay cho 4-clopenyimetylamin. Hop chét 4-amino-3-
[(4-flophenyl)metyl]-2-oxo-1H-imidazol-5-carbonitril (48 g, hop chit 72a) thu duoc
du6i dang chét rdn mau vang nhat va dugc sir dung truc tiép trong budc tiép theo ma
khong cAn tinh ché thém. MS theo thtt nghiém (ESIY) [(M+H)"]: 233.

Buéc 2: Didu ché hop chit 6-amino-9-[(4-flophenyl)metyl]-2-sulfanyl-7H-purin-8-

on

NH,

NN

A L

Hs” N7 ~N
~O~

72b

Hop chat 72b dugc diéu ché twong tw véi Vi du 9, Bwéce 2 bing cach st dung
hop chét 4-amino-3-[(4-flophenyl)metyl]-2-oxo-1H-imidazoi-5-carbonitril (hop chit
72a) thay cho 4-amino-3-[(4-clophenyl)metyl]-2-oxo-1H-imidazol-5-carbonitril (hop
chét 9a). Hop chit 6-amino-9-[(4-flophenyl)metyl]-2-sulfanyl-7H-purin-8-on (32,0 g,
hop chit 72b) thu dugc dudi dang chit rin mau vang. MS theo thitr nghiém (ESI")
[(M+H)™]: 292.

Buéc 3: Didu ché hop chit 6-amino-2-etylsulfanyl-9-[(4-flophenyl)metyl]-7H-

purin-8-on

NH,
H

N/
[ =0
/\SAN N

O

72¢c
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Hop chit 72¢ duge diéu ché twong tu v6i Vi du 1, Bwée 3 bing cach st dung
hop chét 6-amino-9-[(4-flophenyl)metyl]-2-sulfanyl-7H-purin-8-on (hop chét 72b) va
iodoetan thay cho 6-amino-9-benzyl-2-sulfanyl-7H-purin-8-on (hgp chét 1b) va metyl
jodua. 6-amino-2-etylsulfanyl-9-[(4-flophenyl)metyl]-7H-purin-8-on (5,6 g, hop chit
72¢) thu duge dudi dang chét rin mau vang. MS theo thir nghiém (ESI*) [(M+H)']:
320.

Buéc 4: Didu ché hop chit 6-amino-2-etylsulfinyl-9-[(4-flophenyl)metyl]-7H-

purin-8-on

NH,
H
NZ N

o
/\3)\\[\1 l N>=

11}
(0]
~ )
72d

Hop chét 72d duoc diéu ché tuwong tu v6i Vi du 1, Buéce 4 béng cach st dung
hop chit 6-amino-2-etylsulfanyl-9-[(4-flophenyl)metyl]-7H-purin-8-on (hop chét 72¢)
thay cho 6-amino-9-benzyl-2-metylsulfanyl-7H-purin-8-on (hop chét 1c). Hop chit 6-
amino-2-etylsulfinyl-9-[(4-flophenyl)metyl]-7H-purin-8-on (4,8 g, hop chit 72d) thu
dugc dudi dang chét rin mau vang. MS theo thi nghiém (ESIY) [(M+H)™]: 332,

Buéc 5: Diu ché hop chit 6-amino-2-(ctylsulfonimidoyl)-9-[(4-flophenyl)metyl]-
7H-purin-8-on

72

Hop chét néu & d& muc duge didu ché tuong tu véi Vi du 1, Buée 5 bang céch
stt dung hop cht 6-amino-2-etylsulfinyl-9-[(4-flophenyl)metyl]-7H-purin-8-on (hop
chét 72d) thay cho 6-amino-9-benzyl-2-metylsulfinyl-7H-purin-8-on (hop chét 1d).
Hop chit 6-amino-2-(etylsulfonimidoyl)-9-[(4-flophenyl)metyl]-7 H-purin-8-on (2,9 g,
Vi du 72) thu duoc du6i dang chét rdn mau vang. 'H NMR (400 MHz, DMSO-ds) ¢
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ppm: 10,57 (br. s., 1 H), 7,40 (dd, J= 8,5, 5,5 Hz, 2 H), 7,16 (t, J = 8,9 Hz, 2 H), 6,97
(br. s., 2 H), 4,94 (s, 2 H), 4,07 (s, 1 H), 3,43 - 3,36 (m, 2 H), 1,17 (t, /= 7,4 Hz, 3 H).
MS theo thit nghiém (EST*) [(M+H)™]: 351.

Tach hop chét cia Vi du 72 bing HPLC khong ddi xting tao ra Vi du 72-A (ra
giai nhanh hon, 85,4 mg) va Vi du 72-B (rira giai chdm hon, 36,4 mg) dudi dang chét
r4n mau tring. (Pidu kién tach: metanol 5%-40% (0,05%DEA)/CO; trén c6t ChiralPak
AD-3.)

Vi du 72-A: 'H NMR (400 MHz, DMSO-ds) 6 ppm: 10,53 (br. s., 1 H), 7,41 (dd, J =
8,5, 5,5 Hz, 2 H), 7,17 (t, J = 8,9 Hz, 2 H), 6,98 (br. s., 2 H), 4,95 (s, 2 H), 4,07 (s, 1
H), 3,45 - 3,36 (m, 2 H), 1,17 (t, J = 7,3 Hz, 3 H). MS theo thir nghiém (ESI")
[(M+H)"]: 351.

Vi du 72-B: 'H NMR (400 MHz, DMSO-dg) & ppm: 10,53 (br. s., 1 H), 7,41 (dd, J =
8.5, 5.5 Hz, 2 H), 7,17 (t, J = 8,9 Hz, 2 H), 6,98 (br. s., 2 H), 4,95 (s, 2 H), 4,07 (s, 1
H), 3,44 - 3,37 (m, 2 H) 1,17 (t, J = 7,3 Hz, 3 H). MS theo thir nghiém (ESI*)
[(M+H)*]: 351.

Vi du 73: Thir nghiém té bao HEK-Blue-hTLR 7:

Dong té bao HEK-Blue-hTLR 7 4n dinh duoc mua tir InvivoGen (Cat.#: hkb-
htlr7, San Diego, California, USA). Céac té bao ndy dugc thiét ké dé nghién cru muc
kich thich ctiia TLR7 & ngudi bing cach theo ddi sy hoat hoa cia NF-kB. Gen thong
bao SEAP (phosphataza kiém cta phdi dugc tiét ra) duoc dit dudi su kiém soat ctia
gen khoi ddu nhé, IFN-B, duge dung hop véi nim diém gin két NF-xB va AP-1.
SEAP dugc kich thich bing cach hoat héa NF-kB va AP-1 thong qua mitc kich thich
céc té bao HEK-Blue hTLR7 bing cac phéi t¢ TLR7. Do d6, su biéu hién cia gen
thong bao dugc didu tibt bi gen khoi ddu NF-xB khi kich thich TLR7 ¢ ngudi trong
20 gio. Hoat tinh cta gen thong bdo SEAP trong dich ndi nudi cly té bao duge xac
dinh bang cach st dung kit QUANTI-Blue™ (Cat.#: rep-gbl, Invivogen, San Diego,
Ca, USA) & budc séng 1a 640 nm, moi truong phat hién trd thanh mau tia hodc mau

xanh da troi khi c6 mit phosphataza kiém.

Cic té bao HEK-Blue-hTLR7 dugc @ & mét do bing 250.000~450.000 té bao/mL
v6i thé tich 12 180 pL trong dia c6 96 13 trong moi truong Eagle da dugc bién dbi cua

Dulbecco (DMEM) chira 4,5 g/L glucoza, 50 U/mL penixilin, 50 mg/mL streptomyxin,
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100 mg/mL Normoxin, 2 mM L-glutamin, 10% (thé tich/thé tich) huyét thanh bio thai
bé duge bt hoat bang nhiét trong 24 gid. Sau d6, t& bao HEK-Blue-hTLR-7 ndy dugc
1 ciing v6i bd sung 20 pL hop chét thir nghiém trong diy pha iodng khi ¢6 miat DMSO
& ndng dd cubi cing 1% va tién hanh & & nhiét d6 37°C trong thiét bi i CO, trong 20
gio. Sau d6, 20 pL dich ndi nudi cdy tir mdi 15 duge & bang 180 pL dung dich co chét
mau xanh da trdi Quanti 37°C trong 2 gid va doc do hép phu & budc séng 620~655 nm
sit dung quang phd ké. Con duong truyén tin hidu viéc hoat héa TLR7 s& lam hoat hoa
NF-kB xu6i dong da dugc chép nhin mot cach rong rdi, va do do, thr nghiém gen
thong bo tuong ty cling dd dugc st dung rong rdi d& danh gia chét chi van TLR7
(Tsuneyasu Kaisho and Takashi Tanaka, Trends in Immunology, Volume 29, Issue 7,
Juiy 2008, céc trang 329.sci; Hiroaki Hemmi et a/, Nature Immunology 3, 196 - 200
(2002).

Céc hop chét theo sdng ché da duge thir nghiém hoat dong chii van TLR7 trong
thir nghiém HEK-Blue- hTLR7 nhu dugc mo ta trong ban md té va c4c két qua dugc
liét ké trong Bang 1. Cac hop chit néu trong céc vi du dd dugc thir nghiém trong thr
nghiém ¢ trén va dugc phat hién 1a ¢6 ECso nim troag khoang tir 0,01 pM dén khoang
0,7 pM. Céc hop chét cu thé ctia sang ché duogc phat hién 14 ¢6 ECso ndm trong khodng

tir 0,01 pM dén khoang 0,1 pM.

Bang 1: Hoat tinh ctia cac hop chét trong thir nghiém HEK-Blue-hTLR?7 in vitro

Vi du sé HEK-Blue- Vi du sb HEK-Blue-
hTLR7 hTLR7 (ECso
GS-9620 0,80 2 0.042
S-1 0,37 23 0,016
e 0.27 24 0,037
P-5 3.14 25 0,0096
1 0,30 15 0.021
1-B 0,18 27 0,036
Z 0.20 28 0,021
3 0.33 29 0,027
3-A 0,27 29-A 0,019
3-B 0.55 29-B 0,022
4 0,065 30 0.018
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4-A 0,067 31 0,040
4-B 0,086 32 0,054
5 0.32 33 0,066
6 0.43 34 0.030
7 0.18 35 0.12
9 0,012 36 0,022
9-A 0,014 37 0,023
9-B 0,011 3 0,075
10 0,074 39 0.17
11 0,066 40 0.15
13 0,043 41 0.084
14 0,017 42 0,09
15 0.19 43 0.24
16 0.22 44 0.136
16-A 0.76 70 0.057
16-B 0.15 70-A 0.054
17 0,068 70-B 0,077
18 0,047 71 0.098
19 0.67 71-A 0.134
20 0.26 71-B 0.087

Vi du 74: Th& nghiém t& bao HEK-Blue-hTLRS va chi s6 chon loc
(ECso(rLrs)/ECs0(TLR?7)): |

Dong té bao HEK-Blue-hTLRS én dinh dugc mua tir InvivoGen (Cat.#: HEK-
Blue-htlr8, San Diego, California, USA). C4c té biao nay duogc thiét ké dé nghién ctru
mitc kich thich cia TLR8 & ngudi bing cich theo doi sy hoat hoa cia NF-kB. Gen
théng bao SEAP (phosphataza kiém ctia phoi duoc tiét ra) duge dit dudi su kiém soat
cua gen khoi d?lu nho IFN-B dugc dung hop véi ndm diém gin két NF-«B va AP-1.
SEAP dugc kich thich bing cach hoat héa NF-kB va AP-1 thong qua mitrc kich thich
céc té bao HEK-Blue hTLRS bing cac phdi tir TLRS. Do d6, su biéu hién cta gen
thong bao duge didu tiét boi gen khoi du NF-xB khi kich thich TLR8 & ngudi trong
20 gi&. Hoat tinh cua gen thdng bdo SEAP trong dich ndi nudi cly té bao dugc xac
dinh bing cach st dung hop chét kit QUANTI-Blue™ (Cat.#: rep-qb1, Invivogen, San
Diego, Ca, USA) & bude song 1a 640 nm, mdi trudng phét hién tré thanh mau tia hodc

mau xanh da troi khi ¢ mét phosphataza ki ém.
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Céc t& bao HEK-Blue-hTLRS dugc 0 & mat do bing 250.000~450.000 t& bao/mL
vé6i thé tich 12 180 uL trong dia c6 96 16 trong mdi trudng Eagle di duoc bién dbi cia
Dulbecco (DMEM) chita 4,5 g/L glucoza, 50 U/mL penixilin, 50 mg/mL streptomyxin,
100 mg/mL Normoxin, 2 mM L-glutamin, 10% (thé tich/thé tich) huyét thanh bao thai
bé dugc bt hoat bing nhiét trong 24 gid. Sau do, & bao HEK-Blue-hTLR-7 ndy dugc
U cing véi bd sung 20 pL hop chét thtr nghiém trong ddy pha loang khi c6 mit DMSO
cudi cing & ndng do 1% va tién hanh 0 & nhiét dd 37°C trong thiét bi 1 CO; trong 20
gio. Sau do6, 20 pL dich ndi nudi ciy tir mdi 16 dugc G bang 180 pL dung dich co chét
mau xanh da trdi Quanti & 37°C trong 2 gio va doc dd hép phu & bude song 620~655
nm st dung quang phd ké. Con dudng truyén tin hiéu viéc hoat hoa TLRS s& lam hoat
hoa NF-«xB xubi dong da dugc chép nhan mot cach rdng rai, va do do, thir nghiém gen
thdng bao tuong ty cling dd dugce st dung rong réi dé danh gi4 chat chi van TLRS
(Tsuneyasu Kaisho and Takashi Tanaka, Trends in Immunology, Volume 29, Issue 7,
July 2008, cac trang 329.sci; Hiroaki Hemmi et al, Nature Immunology 3, 196 - 200
(2002).

Céc hop chét theo séng ché d3 duoc thir nghiém hoat dong chu van TLRS trong
xét nghiém HEK-Blue-hTLR8 nhu duoc md ta trong ban md ta va cac Lét qua duoc
liét ké trong Bang 2. Ty 1€ gifta hoat tinh chil van TLR8 so véi hoat tinh chi van TLR7
dirgc goi la chi s6 chon loc (gi4 tri ECso (tLrsy/gié tri ECso(rLr7) va tinh todn twong Gng.
Vi c4c chét chu van TLR7 va TLR8 khéac nhau vé d6 chon loc dbi véi té bao dich cua
chiing va profin kich thich xytokin, va cac chét chii van dic hiéu TLR7 lam hoat hoa
cac plasmaxytoit DC (cac pDC) va cac té bao B va chi yéu kich thich IFN-a va céc
xytokin dugc didu tiét bang IFN, nén cc chét chii van nay c6 thé duoc dung dé didu tri
HBV. Hop chit c6 chi s6 chon loc cang cao thi hop chét nay cang c6 tinh dic hiéu cao
hon d6i véi TLR7. Céc hop chét theo sang ché ¢6 chi sb chon loc twrong duong hodc

t6t hon so v6i céc hop chit d6i chimg.

Bang 2: Hoat tinh cta cac hop chét trong thtr nghiém HEK Blue-hTLR-8 in vitro va

chi s6 chon loc

Vi du sb HEK Blue hTLR-8 | ¢ o chon loc
ECso (nM)
GS-9620 11.6 14
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S-1 >1000 >2703
P-2 >1000 >3707
P-5 >1000 >318
1 652.4 2175
1-B 535,7 2976
13 300 6977
16 >1000 > 4546
20 >1000 > 3846
70 90,0 1579
70-A >1000 >18518

Vi du 75: Dj hoa tan LYSA

Thir nghiém d6 hoa tan LYSA duoc st dung dé x4c dinh kha ning hoa tan trong

nudce cia mot hgp chat.

Cac mAu duge chuin bi thanh hai phién ban gidng nhau tlr dung dich gbc DMSO
10 mM. Sau khi bay hoi DMSO bing thiét bi bay hoi chan khong ly tdm, cdc hop chét
nay duoc hoa tan trong dém phosphat 0,05 M (d6 pH= 6,5), dugc khudy trong mot gio
va dugc lic trong hai gid. Sau mdt dém, cdc dung dich nay dugc loc bang cach sir
dung dia loc vi chuén do. Sau d6 dich chét loc ndy va dich pha logng 1/10 ctia n6 dugc
phén tich bing HPLC-UV. Ngoai ra, duong cong dinh c& bbn diém duoc x4y dung tir
céc dung dich gbc 10 mM va dugc st dung d8 x4c dinh d6 hoa tan ciia cac hop chit.
Céc két qua tinh theo pg/mL va dugc tbng hop treng Bang 3. Céc hop chét c6 d6 hoa
tan cao hon phtt hop véi nhidu dang lidu khic nhau hon va ting co hoi dat duoc ndng
d6 mong mudn trong tudn hoan hé thdng, c6 thé c6 kha ning gidm liéu can dung. Céc

hop chét minh hoa clia sing ché c6 do hoa tan tang hon nhiéu so véi S-1, P-2 va P-5.

Bang 3: Cac so liéu vé do hoa tan clia cac hop chat theo sang ché

Vi du sb LYSA Vi du sb LySA
(ng/mL) (pg/mL)
S-1 0.5 24 12
P-2 1 27 7
P-5 1 29-A 6
1-A 85 29-B 11
1-B 98 32 18
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29 - =3 79

3 300 39 >520
21 40 168

4-A 56 43 >465
4-B 50 44 357
S 40 70 7
6 89 7¢-B 5
7 18 71 12
11 18 71-A 13
13 10 71-B 13
18 166 72 152
19 >428 72-A 90
21 121 72-B 115

Vi du 76: Do 6n dinh chuyén hoéa trong vi thé gan & nguoi

Thir nghiém d6 6n dinh vi thé & nguoi dugc sir dung d€ danh gid sém v€ do on

dinh chuyén héa ctia hop cht thir nghiém trong vi thé gan & ngudi.

Cac vi thé gan & ngudi (CatNO.: 452117, Corning, USA; Cat.NO.:H2610,
Xenotech, USA) dugc 0 trude véi hop chit thir nghiém trong 10 phut & 37°C trong
100 mM dém kali phosphat, d0 pH=7,4. Céc phan Ung dugc bt ddu bing cach bd
sung hé théng tai tao NADPH. Céc hén hop 0 cudi cing chira 1 pM hop chét thi
nghiém, 0,5 mg/mL protein vi thé gan, 1 mM MgCl,, 1 mM NADP, 1 don vi/mL
isoxitric dehydrogenaza va 6 mM axit isoxitric trong 100 mM dém kali phosphat, dd
pH=7,4. Sau thoi gian 1 130, 3, 6, 9, 15 va 30 phit & nhiét @0 37°C, bd sung 300 pL
ACN lanh (bao gbém chét chuén ndi) vao 100 pL hén hgp ¢é ngimg phan (mg. Sau
khi k&t tia va ly tam, lugng hop chét con lai trong cac mﬁu duoc x4c dinh bang LC-
MS/MS. Céc déi chung khf)hg c6 hé théng tai tao NADPH & 0 va 320 phat cling dugce
chuén bi va phan tich. Céc két qua dugc phan loai nhu sau: thdp (<7,0 mL/phut/kg),
trung binh (7,0-16,2 mL/phat/kg) va cao (16,2-23,2 mL/phit/kg). Cac két qua cua
nghién ctu vé d6 dn dinh chuyén héa trong céc vi thé gan & ngudi dugc néu trong
Bang 4. Céac hop chét minh hoa cta sang ché nay c6 d6 thanh thai thép trong cic vi thé
gan & ngudi, trong khi cac hop chét d6i ching GS-9620 va P-2 14n luot duoc xép vao

nhém cao va trung binh.
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Bang 4. Do 6n dinh chuyén hoa trong vi thé gan & ngudi cia céc hop chét theo séng

ché.
. Pj thanh thai & vi thé gan
Vi du so
6 ngwoi (mL/phat/kg)
GS-9620 17,8
P-2 7.3
1 <6,15
1-A <6,15
1-B <6,15
2 <6,15
3 <6.15
3-A <6,15
4 <6,15
5 <6.15
29-A <6,15
31 ~ <6,15
32 - <6.15 -
33 <6.15
34 <6.15
35 <6,15
37 <6,15
39 <6.15
40 <6,15
43 <6,15
44 <6.15
70-A <6,15
70-B <6,15
71-A <6,15
71-B - <4.15
72 <6.15
72-A <6.15
72-B <6.15

* 6,15 mL/phat/kg 1a d0 nhay giéi han trong thir nghiém.
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Vidu77: GAiy kich thich mARN trong thir nghiém sang loc gy kich thich
cytocrom P450 (Cyp450)

Viéc kich thich dbi véi cdc enzym cytocrom P450 thuong di kém véi mire phd
bién cta céc twong tac thubc-thude 1am sang. Két qua clia viéc giy kich thich nay
trong 1dm sang 1a co thé khong c6 tac dung didu tri bénh do chinh sy tiép xuc thudc
toan thin giam ho#c do viéc su dung ddng thoi nhiéu liéu phéap diéu tri hodc do doc
tinh do két qua cta sy hoat héa sinh hoc ting. Thir nghiém gdy kich thich xytocrom
P450 (CYP450) d4 duoc sit dung dé hiéu vai trd cia tuong tac thude-thube c6 thé xay
ra trong giai doan phat hién thude.

Nudi ciy té bao

Céc té bao gan ngudi duge bdo quan dong lanh (Life Technologies, Carlsbad,
USA) duoc gid dong va dugc nudi cly trong céc dia c6 96 16 phit colagen I v6i mét dd
bing 52.000 té bao/13. Sau khi gén két, moi truong duy tri té bao gan (HMM; Lonza,

Thuy S7) duge thay ddi sau khi cac té bao dugc nudi ciy truée qua dém.

Céc hop chit thir nghiém dugce dung theo lidu cho céc té bao vao sang hom sau &
ndng do da dinh (Ién dén 10 pM) trong moi trudng nudi chdy HMM chtra gentamyxin
va DMSO & ndng d6 khong dbi 1a 0,1%. Tuong ty, cdc dich pha loang cua cic hop
chét gay kich thich dwong, omeprazol (chét kich thich dién hinh cia CYP1A2 & ngudi;
ndng d6 cubi cing: 1 va 10 pM), phenobarbital (chét kich thich dién hinh cia
CYP2B6 & ngudi; ndng do cudi cing: 100 va 1000 uM) va rifampixin (chat kich thich
dién hinh ctia CYP3A4 & ngudi; ndng d6 cubi cing: 1 va 10 uM) duge didu ché tir
dung dich gbc DMSO da dugc pha lodng 1000 14n trong HMM chira gentamyxin. Sau
d6 thuc hién su thay ddi méi trudng va cho cac té bao dugc 1an luot tiép xic v6i hop
chét thir nghiém trong 24 gio, cac hop chét gay kich thich duong, hodc chit din thubc
(0,1% DMSO).

O cudi khoang thoi gian tiép xtic véi hop chit, méi trudong dugc loai bo va cac té
bao dugc phan giai bing cich sit dung dém phén gidi mo phan 18p MagNA Pure LC
ARN véi lwgng 100 pL/18 (Roche Diagnostics AG, Rotkreuz, Thuy si). Céc dia nay
sau d6 dugc day kin va dugc lam dong lanh & nhiét do -80°C cho dén khi xi 1y tiép.

Phin tich mARN, quy trinh xir Iy va qRT-PCR
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Viéc phin tich mARN dugc thuc hién bang céch str dung hé théng MagMNA Pure
96 (Roche Diagnostics AG, Rotkreuz, Thuy si) va by kit thé tich 16n ARN té bao
twong tmg (Roche Diagnostics AG, Rotkreuz, Thuy si) tir cac mau d3 dugc gid dong
dwoc pha lodng theo ty 18 1:1 v6i PBS. Thé tich cta dich phan giai té bao va thé tich
rira giai bang 100 uL dugce st dung. 20 pL huyén phit mARN thu dugce sau d6 dugc sir
dung dé phién ma nguge bing cach sir dung 20 pL bd san pham phién ma hodc b kit
tbng hgp cADN mach thir nhit (Roche prime Supply, Mannheim, Germany). cADN
thu duogc dugce pha lodng bang 40 pL H,O truéce khi st dung dé qRT-PCR. qRT-PCR
duoc thuc hién bang cach st dung doan mdi xudi va nguge, Universal Probe Library
tuong tmg (tat ca tr Microsynth, Balgach, Thuy si) va hdn hop chu cai tién Tagqman
Fast (Applied Biosystems), trén may ABI 7900 (Applied Biosystems).

Tinh toan

Céc gia tri qRT-PCR Ct cho cac P450 twong tmg dugc tinh ty 1& theo Ct cua
RN18S1 (microsynth, Balgach, Thuy si) cta cung mau. Dé lam didu d6, gia tri Act
twong Ung dugc tinh toan. Bang céch sir dung gié tri trung binh cla tht ca cac gia tri
Act cho cac miu déi chimg ctia chat dn thubc, gid tri AAct duge tinh toan cho mdi
mAu (gia tri AAct(miu) = gia tri Act (mAu) - trung binh cla gia tri Act clia tAt ca céc
dbi chimg cta chét din thuéc). S6 14n kich thich cia mAu twong img dwoc tinh bing
27N(-AAct). S 1an céc gia tri kich thich riéng sau d6 dugc 14y trung binh cho mdi didu

kién xtt 1y (thuong n=3 ban sao sinh hoc).

Céc gi tri kich thich twong dbi cho diéu kién hop chit 13 chét kich thich duong
twong Ung (10 pM omeprazol ddi vé6i CYP1A2; 1000 pM Phenobarbital déi véi
CYP2B6; 10 uM Rifampixin dbi v6i CYP3A4) sau d6 dugc tinh tir s6 14n cac gia tri
kich thich 14 nhu sau:

mire kich thich tuong d6i (%) = 100x(T-V)/(P-V)

T: sb 14n kich thich cta didu kién hop chét thit nghiém

P: s6 1an kich thich cta hop chét cla chét kich thich duong
V: s6 1an kich thich cta cac dbi ching ctia chét din thude

Céc két qua cia murc kich thich CYP3A4 dugc dua ra trong Bang 5. Céc hop
chit minh hoa cta sang ché khong lam thay dbi dang ké vé CYP 3A4 mARN ¢ ndng
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d6 bat ky. Cac két qua da chi ra rang cic hop chét minh hoa khong c6 khé ning kich

~ thich CYP, c6 thé tranh dugc sy tuong tac thubc-thuAc trong g dung 14m sang.

Bang 5. Cac gia trj kich thich c6 lién quan cua céc hop chét theo sang ché véi 10 uM

Rifampixin
Vi du sé Mike kich thich twong ddi ciia dbi
chirng dwong (10 pM Rifampixin) (%)
+A 0,63
+B 0,90
24 0,72
70-A 0,42
70-B 042
71-A | 20,10

Vi du 78: Thir nghiém vi huyén phii Ames

Thir nghiém vi huyén phtt Ames ding d8 kiém tra xem mot hop chét c6 gay ra
cc dot bién ADN hay khong. Phuong phép nay dwa vao kidu 0 trude dugc bién dbi
dugc md ta bdi Kado et al (xem tai liéu tham khao: B.N. Ames, J. McCann, E.
Yamasaki, Mutation Res. 1975, 31, 347-364 N.Y. Kado, D. Langley, va E. Eisenstadt,
Mutation Res. 1983, 121, 25-32). Nam ching thir nghiém Salmonella typhimurium
(TA1535, TA97, TA98, TA100, va TA102) dugc xur ly bing hop chét thir nghiém khi
khong c6 mit va c6 mit cua hé thng hoat hoa chuyén hoa ngoai sinh (S9). Vi khuén
ndy dugc u trude trong 1 gio, thé tich 0 trude 1a 210 pL (100 L moi trudong nudi cay
qua dém, 100 pL hdn hop S9 (10% S9) hogc 100 pL dém phosphat, va 1¢ uL dung
dich hop chét thir nghiém). Mdi truong nudi cdy qua dém dugc tai tao huyén phu dé
thir nghiém trong dém phosphat lanh. Hén hop S9 chira kali clorua, magie clorua,
nude mubi dém natri phosphat, NADP* va glucoza-6-phosphat. Cac éng thtr nghiém

dugc 4 va dugce l4c trong 60 phit & nhiét do 37°C. Sau do bd sung 2,2 mL thach mém
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dugc bd sung L-histidin, va biotin dugc bo sung sau do va hdn hop céc chat trong cac

ong nighién nay duoc tron 14n va duogc roét 1én trén cac dia thach nkd Vogel-Bonner.

Ba dia gidng nhau cho hgp chit thir nghiém va dbi chimg 4m hodc hai dia gidng
nhau cho cac dbi ching dwong duge G & nhiét 4o 37°C, dao trdn, trong 2 ngdy. Cac
khuin lac dugc dém bing phuong phép dién tir bang cach sir dung hé théng phan tich
hinh 4nh tu déng sau khi kidm tra tham vi khudn nén vé céc ddu hiéu ddc tinh. Céc dia

thé hién két taa hodc nhiém khuéan dugc dém thu cdng.

S9 13 mot hé thdng chuyén hoa in vitro thu duge tir dich ddng hoa gan bang cich
ly tdm ching & tdc @6 90000 m/s? trong 20 phut. N6 chta dang ddng chirc ning cla
CYP450, cac enzym chuyén hoa giai doan II, v.v. Trong xét nghi¢m st dung thir
nghi¢m vi huyén phit Ames, S9 dugc sit dung dé danh gia tinh gy dot bién gen cla

céc hop chét, mot sé trong s6 cac hop chat do can sy hoat héa chuyén hoa dé dot bién.

Tiéu chufn cta thir nghiém vi huyén phit Ames: két qua duong tinh dugc x4c
dinh sb luong khuin lac hdi bién trong it nhit mot trong céc chung ting mdt cich 6n
dinh, theo cach phu thudc lidu. Dbi voi TA1535 va TA98, ngudng duong tinh 1a mirc
tang 2 1An so véi dbi chimg. D8i voi TA97, TA1C0 va TA102, ngudng ndy la muc ting
1,5 1an.

Céc két qua trong thit nghiém vi huyén phti Ames dugc dua ra trong Bang 6. Céc
hop chét minh hoa cua sang ché thé hién két qua am tinh goiy rang khong cé dau hidu
vé kha ning giy dot bién gen clia c4c hop chit dugc th'r nghiém trong thii nghiém vi

huyén phii Ames nay.

Béng 6: Cac két qua ctia thr nghiém vi huyén phit Ames

Hop chit sb Két qua Ames
1-B &m tinh
4 am tinh
4-A am tinh
4-B am tinh
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9 am tinh
27 am tinh
29-A am tinh
29-B am tinh
34 am tinh
39 am tinh
70-A am tinh
70-B am tinh
71-A am tinh

Vi du 79: Thir nghiém e ché kénh hERG

Thir nghiém @c ché kénh hERG 1a mot phép do c¢6 d9 nhay cao ma nhén biét cac
hop chét thé hién sy Gc ché hERG lién quan dén d6 doc tinh ¢ tim in vivo. Céac kénh
hERG K* duogc tach dong & ngudi va duge biéu hién 6n dinh trong dong té bao CHO
(budng trimg chuodt ddng Trung Hoa - Chinese hamster ovary). Cac té bao CHOnerG
dugc st dung trong cac thir nghiém kep ghép nbi (kep dién 4p, toan bd té bao). Céc té
bao duge kich thich kiéu dién ap dé kich hoat céc kénh hERG va din dong dién Iknerg
(lam chdm mdt cach nhanh chéng ngoai dong dién kali qua mdy chinh luu cua kénh
hERG). Sau khi cac t4 bao dugc 6n dinh trong vai shit, bidn do va dong luc ctia Ikner
dugc ghi ¢ tin suét kich thich bing 0,1 Hz (6 bpm). Sau do, bd sung hop chét thir
nghiém vao ché phédm & nhing ndng do cao. Dbi véi mdi ndng d9, cb ging dat duge
tac dung O trang thai bn dinh, thong thudng, dat dugce trong vong 3-10 phit ma ¢ thoi
diém d6 c6 thé sir dung ndng dd cao nhét. Bién d6 va dong luc cla Iknsrc dugce ghi dbi
v&i mbi ndng do cta thudc dugce dem so sénh véi céc gia tri dbi ching (dugc tinh bang
100%). (tai liéu tham khao: Redfern WS, Carlsson L, Davis AS, Lynch WG,
MacKenzie I, Palethorpe S, Siegl PK, Strang I, Sullivan' AT, Wallis R, Camm A,
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Curr. Opin. Drug Discov. Devel. 5:116-26).

Céac két qua cia hERG duc_)'c dua ra trong Bang 7. Ty 1€ an toan (hERG ICyo

/ECs0) > 30 goi ¥ kha nang thip ciia d6 doc tinh tim lién quan dén hERG.

Bang 7: Céc két qua hERG va ty 1€ an toan.

Hop chiat | hERG hERG Ty 1é an toan
s ICz0 (nM) | ICso (uM) | (hERG IC29 /ECs0)
1-B >10 >20 > 56
4 >10 >20 > 154
4-A >10 >20 - >149
4-B >10 | >20 >116
9 >10 >20 >833
27 >10 >20 >278

29-A >10 >20 >526
29-B >10 >20 >546
34 >10 >20 >333
39 >10 >20 >59
71-A >10 >20 >75
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Vi dy 80: Thir nghiém sang loc sin phim cfng GSH

Su hinh thanh cta céc chét chuyén héa phan tng 1a ddc tinh khong mong mubn
cta thudc do tac dung phu 1dm sang thudc dic tich. Sy hinh thanh san phim cong GSH
duge st dung dé danh gia sy hinh thanh cia céc chét chuyén héa phan tng in vitro.
Cac d6i ching dwong 1a Diclofenac, Troglitazone, Nefazodone va mGIuRS5. Déi chimg

dung moi 1a DMSO.

2.

U

Tht ca cac hop chit bao gdm dbi chung dwong tinh va dbi ching dung moi
dugc U biang dia c6 96 15 siu (Eppendorf) & 20 pM (bd sung 1 puL dung dich gbc
DMSO 10 mM) trong 450 puL dém natri phosphat 0,1 M & d6 pH = 7,4 chira vi thé gan
chudt (RLM) va céc vi thé gan & ngudi (HLM). Ndng d6 protein vi thé bing 1 mg/mL.
Viéc do chit 10ng bang pipet dugc thyc hién bang cach sit dung robot do chét 1ong
bing pipet TECAN. Dém nay dugc didu ché & nhiét do trong phong biang céch két hop
2,62 g NaH,PO41H,0 va 14,43 g NapHPO4 2H,O dd dugc hoa tan trong HO
(Millipore, >18 MQ) dén trong luong bang 1000 g (¢0 pH=7,4). Sau 5 phut U trudc &
nhiét dd 37°C phan tng dugc bt ddu bing cach bd sung 50 pL dém chira GSH (100
mM) va NADPH (20 mM). C4c dung dich géc sach cia GSH va NADPH dugc diéu
ché ngay truéc mdi thit nghiém. Nong d6 cudi cling bang 5 mM dbi v6i GSH va 1 mM
dbi v6i NADPH. Sau 60 phut 0 & nhiét 4§ 37°C (l&c & toc do 800 vong /phut) phan
ung ndy dugc dung bang 500 uL axetonitril lanh va dugc ly tAm & tdc @6 50000 m/s? &
25°C trong 11 phut. Trude khi phan tich LC-MS/MS, dich ndi dugc chia thanh hai
phén doan, mdi phan doan 13 450pL va 400 pL tiép theo 1a bay hoi bang céch str dung
dong Ny & nhiét 6 35°C dén thé tich con khoang 150 pL.
~ Sécky léng

Lam sach va sic ky miu céc chét phan tich dugc thyc hién truc tuyén bing cach
thiét 14p chuyén cdt cla hai cot HPLC. Tir mdi cdt, bom 50 pl miu (Shimadzu
SilHTC) va dugc nap nude chira axit formic 0,1% l€n trén cot bay (Waters Oasis HLB
2.1 x 10 mm, 25 um) téc dd chay bang 0,3 mL/phut. Sau 1,5 phtt chét phan tich dugc
bay sau d6 dugc gidi rira (bao gbm su thay dbi huéng chay trén cot biy) Ién trén cot

phén tich (Waters Atlantis T3 2,1 x 100 mm, 3 um) c6 tbc @6 chay bang 0,2 mL/phit
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bét d4u bang nuéc chira axit formic 0,1% /axetonitril theo ty 1€ 95/5%. Phan doan cta
axetonitril ting 1én dén 20% axetonitril trong khoang thoi gian tir 2 dén 2,5 phut, dén
70% & 10 phit va dén 98% & 11 phut. Sau 12 phut, cdt phan tich dugc can bang dé bit
diu cac didu kién (5% axetonitril). Cot by nay dugc ria bing axetonitril trong 1 phut
& tée d6 chay 1a 1,5 mL/phut va duge cin bang trong 1,25 phiit bang nuéc axit formic
0,1% & tbc d6 chay bang 1,5 mL/phut. Téng thoi gian chay 12 14 phut cho mdi mau.
Pho khéi

Phd k& khéi by ion tuyén tinh ba cuc bbn 4000 Qtrap dugc Lip ngudn ion héa
phun dién t& (Turbo V) dugc sir dung, cd hai dyng cu tir nhd cung cp Applied
Biosystems/MDS Sciex. Dua vao phuwong phép dugc cong b6 cia Dieckhaus et al.
(2005) phuong phap quét khdo sat ion tién chét (PrelS) duoc st dung dé phat hién cac
thé lien hgp GSH theo kiéu ion am. Tém lai, vi ion quét khao sét (400 dén 900 amu
trong vong 2 gidy) dugc quét dbi vé6i cac tién chit 13 m/z 272 amu, dién ap phun ion
bing -4200 V, nhlet d6 ngudn 500°C, nito dugc sir dung lam mang chin va khi va
cham. Néu phén ti gbc vuot qua khéi lugng phéan 4 bang 500, khoang quet duoc thay
dbi thanh 500 amu dén 1000 amu trong vong 2 gidy. Dbi véi céc tin hiéu trong phuong
phdp quét khao sat vuot qua 7500 cts (vuot qua khoang 5 14n tin hiéu co ban), quét do
phén giai ting va quét ion san phim ting dugc khéi dong cho phép xac dinh chét ddng
vi va x4c dinh san phdm cong GSH duong tinh khi ¢6 mit cdc ion phén manh chén
doan. Ngoai ra viéc thiét 14p dung cu la nhu sau: Mang chir khi: 30 psi, khi CAD : 10
psi khi 1: 30 psi, khi 2: 50 psi, dién thé ddu vao : -70 V, dién 4p vao: -10 V, nang
lugng va cham: -24 V, va di€n ap d4u ra té biao -15 V. Thu duoc cac sb lidu duge thuc
hién bﬁng cach st dung Analyst 1.4.2, phén tich cac sb liu, tirc 14 so sanh mau d6i
chirmg (dung mdi) dugc thyc hién véi Metabolite ID 1.3 (Applied Biosystems/MDS
Sciex).(tham khao: Dieckhaus, C.M., Fernandez-Metzler, C.L., King, R., Krolikowski,
P.H., and Baillie, T.A. (2005). Phé khéi tiép ndi ion am dé phét hién cac thé lién hop
glutathion. Chem Res Toxicol /8, 630-638).

Céc két qua ctia GSH dugc dua ra trong Bang 8. Céc hop chit minh hoa ctia sang
ché thé hién khong c6 co trong thir nghiém GSH chi ra ring khong c6 su hinh thanh
chét chuyén héa phan tng hiéu nghiém ma c6 thé din dén do doc tinh & gan do dic

ung.
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Bang 8: Cac két qua GSH

Hop chit sb Cac két gua GSH *
4 Khong c6 ¢co
4-A Khong cé c&
4-B Khong c6 c¢
9 Khong c6 co
27 Khong c6 co
29-A Khong c6 co
34 Khong c6 co
39 | Khong co o
70-A Khong cé co
70-B Khong c6 co
71-A Khong c6 co

* Khong c6 co: khong c6 su hinh thanh san pham cong GSH theo thir nghiém khi so

véi dbi chimg (DMSO).

Vi du 81: So sanh ndng do huyét twong trung binh va cac thong s6 PK sau khi

dinh liéu trong tinh mach 1 mg/kg vao chudt

PK lidu don & cac con chudt Wister-Han duc duge thyc hién dé danh gia cic dic tinh
dugc dong hoc cua cac hop chét thir nghiém. Hai nhom dong vat dugc dung theo lidu
qua tinh mach lidu 16n (IV) cta hop chit twong tng. Cac miu mau (khoang 20 uL)
dugc thu gom qua tinh mach Jugular hoéc diém thay thé khac & thoi diém 5 phut, 15
phut, 30 phut, 1 giv, 2 gio, 4 gio, 7 gid va 24 gi® sau dinh luong d6i v6i nhom IV. Cac

mau mau dugc dit vao trong cac bng chira chit ddng ngung tu EDTA-K2 va duoc ly
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tam & tdc do6 5000 vong /phit trong 6 phiit & nhiét 40 4°C dé tach huyét twong ra khéi
cac mau. Sau ly tim, huyét tuong tao ra dugc chuyén dén cac 6ng sach dé phan tich
sinh hoc trén LC/MS/MS. Céc thong s6 duge dong hoc duge tinh bang cach sir dung
md-dun khong khoang cia WinNonlin® Professional 6.2.

Céc két qua cla céc thong sb PK duoc dua ra trong Bang 9. Céc hop ch4t minh
hoa ctia sang ché thé hién mot céch rd rang profin FK tdt hon mot cach bt ngd trén
C0, CL va AUC so v6i GS-9620 va S-1 trong nghién ciru PK & chudt véi CO cao hon
5-10 14n, d6 thanh thai toan than thip hon 3-5 Jan (CL) va tiép xtc cao hon 5-10 lan
(AUC). Do d6, céc hop chét theo sang ché c6 kha ning c6 thé tao ra sb 14n ding liéu it

hon va liéu thp hon trong tmg dung 14m sang.

Bang 9: Nong do huyét trong trung binh va céc thong s6 PK

Nong 6 huyét trong trung binh (nM)
. ) Vi du Vidu Vidu
Liéu hop chat | GS-9620* S-1
. 70-A 70-B 71-A
Hop chét thi Vidy Vidu Vidu
o GS-9620 S-1
nghiém 70-A 70-B 71-A
' v
Thoi gian (gio) | IV (Impk) IV (impk) | IV (lmpk) | IV {impk)
(1mpk) -
0,083 170 534 3052 2782 1848
0,25 102 236 1342 1434 1003
0,5 65,4 125 718 862 537
1 48,1 38 354 461 292
2 21,6 9 110 173 115
4 13 WD 20,5 29,1 18,2
g** 4,17 ND 6,28 16,7 ND
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24 ND ND ND ND ND
CO0 (nM) 220 534 3052 2782 1848
CL
205 261 56 48,7 84,6
(mL/phut/kg)
AUCO-inf
201 201 1627 1894 1182
(nM.gid)

*sb 1iéu GS-9620 c6 sin tr W02016023511.

*#7 oiy d81 v6i vi du 70-A, Vi du 70-B va Vi du 71-A.

-225-




29359
YEU CAU BAO HO

1. Hop chét c¢6 cong thirc (),

- NH,
N
3 NZ
R\N l >=O

WA N

0=S N \ 5
1
R (D,

trong do:

R!'1a Crealkyl, haloCiealkyl, Cs.xycloalkylCisalkyl, Ci.salkoxyCi.salkyl hodc
pyrrolidinylCi.¢alkyl;

R21a Crealkyl, phenylCiealkyl, pyridinylCiealkyl hodc pyrimidinylCisalkyl,
phenylCi.alkyl, pyridinylCisalkyl va pyrimidinylCisalkyl néu trén khong dugc thé
hodc duogc thé béng mot, hai hodc ba phén ttr thé doc 1ap dugc chon tir halogen, Ci.
salkyl, Ci-salkoxy, xyano, carboxy, carbamoyl, haloCi.salkyl, Ciealkylsulfonyl, Ci-
salkoxycarbonyl,  CisalkoxyCisalkylaminocarbonyl,  pyrrolidinylcarbonyl — va
piperidinylcarbonyl;

R31a H;

hoc mudi dugc dung, chét ddng phan d6i anh hogc chit ddng phan khong dbi quang
cua no.

2. Hop chit theo diém 1, trong d6:

R!1a inetyl, etyl, propyl, butyl, clopropyl, xyclohexylmetyl, metoxyetyl,
metoxypropyl, pyrrolidinylpropyl hoic trifloetyl;

214 isobutyl, benzyl, clobenzyl, flobenzyl, bromobenzyl, cloflobenzyl,
clometylbenzyl, diclobenzyl, diflobenzyl, metyibenzyl, metoxybenzyl, xyanobenzyl,
carbamoylbenzyl, triflometylbenzyl, metylsulfonylbenzyl, metoxycarbenylbenzyl,
cafboxybenzyl, metoxyetylaminocarbonylbenzyl, piperidinylcarbonylbenzyl,
pyrrolidinylcarbonylbenzyl, pyridinylmetyl, clopyridinylmetyl, metylpyridinyimetyl,
pyrimidinylmetyl hodc metylpyrimidinylmetyl;

R31a H;
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hozic mubi dugc dung, chit ddng phan d6i anh hoic chit ddng phan khong déi quang
cua no.
3. Hop chét theo diém 1, trong d6 R! 1a C.¢alkyl, haloCi.salkyl hodc Ci-salkoxyCi.
salkyl.

4. Hop chét theo diém 3, trong d6 R!I1a metyl, etyl, propyl, butyl, clopropyl,
trifloetyl, metoxyetyl hodc metoxypropyl.

5. Hop chét theo diém 3, trong d6 R! 12 Ci.galkyl.

6. Hop chét theo diém 2 hoic 5, trong d6 R! 1a metyl, etyl hogc propyl.
7. Hop chét theo diém 1 hoic 2, trong d6 hop chit nay duoc chon tir:
6-amino-9-benzyl-2-(metylsulfonimidoyl)-7H-purin-8-on;
6-amino-9-benzyl-2-(etylsulfonimidoyl)-7H-purin-8-on;
6-amino-9-benzyl-2-(2-metoxyetylsulfonimidoyl)-7H-purin-3-on;
6-amino-9-benzyl-2-(propylsulfonimidoyl)-7H-purin-8-on;
6-amino-9-benzyl-2-(butylsulfonimidoyl)-7H-purin-8-on;
6-amino-9-benzy1—2¥(3 -metoxypropylsulfonimidoyl)—7H-purin-8-oﬁ;
6-amino-9-benzyl-2-(2,2,2-trifloetylsulfonimidoyl)-7H-purin-8-on;
6-amino-9-benzyl-2-(xyclohexylmetylsulfonimidoyl)-7H-purin-8-on;
6-amino-9-[(4-clophenyl)metyl]-2-(propylsulfonimidoyl)-7H-purin-8-on;
6-amino-9-[(4-metoxyphenyl)metyl]-2-(metylsulfonimidoyl)-7H-purin-8-on;
6-amino-2-(3-clopropylsulfonimidoyl)-9-[(4-metoxyphenyl)metyl]-7H-purin-8-on;

6-amino-9-[(4-metoxyphenyl)metyl]-2-(3-pyrrolidin-1-ylpropylsulfonimidoyl)-7H-

purin-8-on;
6-amino-9-[(4-clophenyl)metyl]-2-(metylsulfonimidoyl)-7H-purin-8-on;
6-amino-9-[(6-clo-3-pyridyl)metyl]-2-(propylsulfonimidoyl)-7H-purin-8-on;
6-amino-9-[(2-clophenyl)metyl]-2-(propylsulfonimidoyl)-7H-purin-8-on;

6-amino-2-(metylsulfonimidoyl)-9-(3-pyridylmetyl)-7H-purin-8-on;
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3-[[6-amino-8-ox0-2-(propylsulfonimidoyl)-7H-purin-9-yijmetyl]benzonitril;
3-[{6-amino-8-ox0-2-(propylsulfonimidoyl)-7H-purin-9-yljmetyl Jbenzamit;
6-amino-2-(metylsulfonimidoyl)-9-(2-pyridylmetyl)-7H-purin-8-on;
6-amino-2-(metylsulfonimidoyl)-9-(4-pyridylmetyl)-7H-purin-8-on;
6-amino-9-isobutyl-2-(propylsulfonimidoyl)-7H-purin-8-on;
6-amino-9-[(3-clophenyl)metyl]-2-(propylsulfonimidoyl)-7H-purin-8-on;
6-amino-2-(propylsulfohimidoyl)-9-[[4-(triﬂomety1)phenyl]metyl]-7H-purin-8-on;
6-amino-9-[(4-flophenyl)metyl]-2-(propylsulfonimidoyl)-7H-purin-8-on;
6-amino-9-[(4-bromophenyl)metyl]-2-(propylsulfonimidoyl)-7H-purin-8-on;
6-amino-9-[(3,4-diclophenyl)metyl]-2-(propylsulfonimidoyl)-7H-purin-3-on;
6-amino-9-(3,4-diflophenylmetyl)-2-(propylsulfonimidoyl)-7H-purin-8-on;
6-amino-9-[(4-c10-3-metyl-phenyl)metyl]-2—(propylsulfoﬁimidoyl)-7H-purin—8-on;
6-amino-2-(propylsulfonimidoyl)-9-(p-tolylmetyl)-7H-purin-8-on;
6-amino-9-[(4-clo-3-flophenyl)metyl]-2-(propylsulfonimidoyl)-7H-purin-8-on;
6-amino-9-[(2,4-diflophenyl)metyl]-2-(propylsulfonimidoyl)-7H-purin-8-on;
4-[[6-amino-8-oxo-2-(propylsulfonimidoyl)-7H-purin-9-yljmetyl]benzonitril;
4-[[6-amino-8-o0xo-2-(propylsulfonimidoyl)-7H-purin-9-ylJmetyl]Jbenzamit;
6-amino-9-[(6-metyl-3-pyridyl)metyl]-2-(propylsulfonimidoyl)-7H-purin-8-on;
6-amino-9-[(2-metyl-4-pyridyl)metyl]-2-(propylsuifonimidoyl)-7H-pu1'in-8-on;
6-amino-9-[(3—clo-4-metyl-phényl)metyl]-2-(prcpylsulfonimidoyi)-7H-purin-8-0n;
6-amino-9-[(4-metylsulfonylphenyl)metyl]-2-(propylsulfonimidoyl)-7H-purin-8-on;
Mefyl 4-[[6-amino-8-oxo-2-(propylsulfonimidoyl)-7H-purin-9-yl]metyl]benzoat;
Axit 4-[[6-arﬁino-8-0X0-2-(propylsulfonimidoyl)-7H-purin-9-y1]metyl]benzoic ;

4-[[6-amino-8-oxo0-2-(propylsulfonimidoyl)-7H-purin-9-ylJmetyl] -N-(2-

metoxyetyl)benzamit;
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6-amino-9-[[4-(piperidin-1-carbonyl)phenyl]metyl]-2-(propylsulfonimidoyl)-7H-

purin-3-on;

6-amino-2-(S-propylsulfonimidoyl)-9-[[4-(pyrrolidin-1 -carbonyl)phenyljmetyl]-7H-

purin-8-on;
6-Metyl-2-(propylsulfonimidoyl)-9-(pyrimidin-5-ylmetyl)-7H-purin-8-on;
6-Metyl-9-[(2-metylpyrimidin-5 -yl)metyl]-2-(propylsultonimidoyl)-7H-purin-8-on;
6-amino-9-[(4-clophenyl)metyl]-2-(etylsulfonimidoyl)-7H-purin-8-on;
6-amino-2-(etylsulfonimidoyl)-9-(p-tolylmetyl)-7H-purin-8-on; va
6-amino-2-(etylsulfonimidoy1)-9-[(4-flophenyl)metyl|-7H-purin-8-on.

8. Hop chit theo didm bét ky trong sb cac diém 1, 2 hoic 7, trong d6 hop chét nay

duoc chon tur:
6-amino-9-benzyl-2-(propylsulfonimidoyl)-7H-purin-8-on;
6-amino-9-[(4-clophenyl)metyl]-2-(propylsulfonimidoyl)-7H-purin-8-on;
6-amino-9-[(6-clo-3-pyridyl)metyl]-2-(propylsulfonimidoyl)-7H-purin-8-on;
6-amino-9-[(4-flophenyl)mety!]-2-(propylsulfonimidoyl)-7H-purin-8-on;
6-amino-9-[(4-bromophenyl)metyl]-2-(propylsulfonimidoyl)-7H-purin-8-on;
6-amino-2-(propylsulfonimidoyl)-9-(p-tolylmetyl)-7H-purin-8-on;
6-amino-9-[(6-metyl-3-pyridyl)metyl]-2-(propylsulfonimidoyl)-7H-purin-8-on;
Metyl 4—[[6-amino-8-0x0-2-(propylsulfonimidoyl)-7H-purin—9-yl],metyl]benzoat;
Axit 4—[[6-amino-8-oxo-2-(propylsulfonimidoyl)-7H-purin-9-yl]metyl]benzoic;
6-Mety1—9-[(2-metylpyrimidin-5-yl)rnetyl]-2-(propylsulfonimidoyl)—7H--purin—8-0n;
| 6-amino-9-[(4-clophenyl)metyl]-2-(etylsulfonimidoyl)-7H-purin-8-on; va
6-amino-2-(etylsulfonimidoyl)-9-(p-tolylmetyl)-7H-purin-8-on.

0. Hop chét theo diém bat ky trong s6 cac diém tir 1 dén 8, trong d6 hop chét nay

dugc chon tu:

6-amino-9-[(4-clophenyl)metyl]-2—(etylsulfonimidoyl)-7H-purin-8-on; va
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6-amino-2-(etylsulfonimidoyl)-9-(p-tolylmetyl)-7H-purin-8-on.

10.  Hop chét c6 cong thirc (Ta),

7
R
SNH RS
/
8 7 N
R, N
D N
0=S" N N\
|4 R5
R (la),

trong do:

R*1a Crealkyl, haloCiealkyl, Cs.sxycloalkylCigalkyl, Ci.salkoxyCi.calkyl hodc
pyrrolidinylCisalkyl;

R51a Ciealkyl, phenylCiealkyl, pyridinylCiealkyl hodc pyrimidinylCisalkyl,
phenylCi.salkyl, pyridinylCi.salkyl va pyrimidinylCi.calkyl néu trén khong dirgc thé
hodc duge thé bing mdt, hai hodc ba ph?m tr thé d6c 1ap dugc chon tr halogen, Ci.
salkyl, Ci-salkoxy, xyano, carboxy, carbamoyl, haloCi-salkyl, Ci.salkylsulfonyl, Ci.
salkoxycarbonyl, C1-6alk0XYC1-6alky1aminocarbony1, pyrrolidinylcarbonyl ~ va

piperidinylcarbonyl;
R® 14 H hoidc Ci-6alkyl-C(O)O-Cr.ealkyl-;
R7 13 H, Ci-salkyl, Cs-7xycloalkyl hodc Ci-ioalkylcarbonyl;

R¥1a H, Cisalkylcarbonyl, carboxyCi.salkylcarbonyl, Ci.calkyoxycarbonylCi-

salkylcarbony! hodc benzoyl;

v6i didu Lién 1a RS, R7 va R® khong cung 1a H;

10ic mudi dixc)c dung, chit ddng phan d6i anh hodc chét ddng phan khong dbi quang
cta no. |

11.  Hop chét thec diém 10, trong d6 hop chat ndy dugc chon tir:
N-[(6-amino—9-benzyl-8-oxo-7H-purin—2-yl)—0xo¥propyl-K4-sulfanyliden]pentanamit;

N—[[6-amino-9-[(4—clophenyl)metyl]-8-oxo-7H-purin-2-y]]-oxo-propyl-%“-

sulfanyliden]axetamit;

' N—[(6—amino-9-benzy1-8-oxo-7H-purin-2-yl)-mety1—oxo-)f—sulfanyliden]axetamit;
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Axit 4-[[(6-amino-9-benzyl-8-oxo-7H-purin-2-yl)-oxo-propyl-A*-sulfanyliden]amino]-

4-oxo-butanoic;

Axit 4-[[(6-amino-9-benzy1—8-0X0-7H—purin-2-y1)—0xo-propyl-%4-sulfanyliden]amino]—

4-0x0. butanoic;

Axit 4-[[(6-amino-9-benzy1—8-oxo-7H-purin-2-yl)-oxo-propyl-k“-sulfanyliden]amino]-

4-oxo-butanoic;

Etyl 4-[[(6-amino-9-benzy1—8-oxo-7H-purin-2-y1)-oxo-propyl-%4-sulfanyliden]amino]-

3-oxo-butanoat;

Etvl 4-[[(6-amino-9-benzyl-8-oxo-7H-purin-2-yl)-oxo-propyl-7»4-sulfanyliden]amino]-

4-oxo-butanoat;

Etyl 4-[[(6-amino-9-benzyl-8-oxo-7H—purin-2-y1)-oxo-propyl-k“-sulfanyliden]aminol-

4-oxo0-butanoat;
N-[(6-amino-9-benzyl-8-oxo-7H-purin-2-yl)-oxo-propyl-i*-sulfanyliden]benzamit;
N—[(6-amin0—9-benzyl-8-oxo-7H-purin-2-yl)-oxo-propyl-?»“-sulfanyliden]benzamit;
N- [(6-amin0-9-benzyl-8-oxo-7H-purin—2-yl)-oxo-propyl-?»“-sulfanyliden]benzamit;
9-Benzyl-6-(etylamino)-2-(propylsulfonimidoyl)-7H-purin-8-on;

6-(Etylamino)-9-[(6-metyl-3-pyridyl)metyl]-2-(S-propylsulfonimidoyl)-7H-purin-8-

on;
9-[(4-clophenyl)metyl]-6-(etylamino)-2-(propylsulfonimidoyl)-7H-purin-8-on;
9-Benzyl-6-(propylamino)-2-(propylsulfonimidoyl)-7H-purin-8-on;
9-Benzyl-6-(isopropylamino)-2-(propyisulfonimicoyl)-7H-purin-g&-on;
9-Benzyl-6-(xyclopropylamino)-2-(propylsulfonimidoyl)-7H-purin-8-on;

N-[9-[(4-clophenyl)metyl]-8-oxo-2-(propylsulfonimidoyl)-7H-purin-6-yl]-2-

propylpentanamit;

N- [9-[(4-clopheny1)'rnetyl]-8-oxo-2-(propylsulfonimidoyl)-7H-purin-6-yl]axetamit;
N-[9-Benzyl-8-oxo-2-(propylsulfonimidoyl)-7H-gurin-6-yl]pentanamit;
N-[9-[(4-clopheny1)metyl]-8-oxo-2-(pr0pylsulfonimidoyl)—7H-purin—6-yl]-2-

etylbutanamit;
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N-[9-[(4-clophenyl)metyl]-8-oxo0-2-(propylsulfonimidoyl)-7H-purin-6-yl1]-3-

metylbutanamit;

N-[9-[(4-clophenyl)metyl]-8-oxo-2-(propylsulfonimidoyl)-7H-purin-6-yl]-2-

metylpentanainit;

N-[9-[(4-clophenyl)metyl]-8-0xo0-2-(propylsulfonimidoyl)-7H-purin-6-yl]-2,2-

dimetylpropanamit;
N-[9-Benzyl-8-oxo-2-(propylsulfonimidoyl)-7H-purin-6-yl]-2-propyl-pentanamit;
[6-amino-9-benzyl-2-(metylsulfonimidoyl)-8-oxo-purin-7-yljmetyl axetat;
[6-amino-9-benzyl-8-0x0-2-(propylsulfonimidoyl)purin-7-yl]metyl axetat;

[6-amino-9-benzyl-8-o0xo0-2-(propylsulfonimidoyl)purin-7-yljmetyl 2,2-

dimetylpropanoat; va
1-[6-amino-S-benzyl-8-oxo0-2-(propylsulfonimidoyl)purin-7-yl]Jetyl axetat.

12.  Quy trinh diéu ché hop chét theo diém bét ky trong sb cac didm tr 1 dén 11,

quy trinh ndy bao gbm cac budc sau:
(a) phan tng cta hgp chét c6 cong thirc (1la),

NH,
H
NT N
SO
N X N
S N
| \e
1 . R
R (I1a),

v6i chat phan Gmg imin hoéa;

(b) phan tng cta hgp chét c6 cong thirc (1Ib),

RT
S NH
H
N N
o J% l >=O
\S N N\

Il R®
0
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v6i chit phan Gng imin héa; trong d6 R®1a R! hodc R*, R®1a R? hodc R’ R’ 1a Ci.
salkyl hodc Cs.7xycloalkyl;
(c) phan Umg cua hop chét ¢6 cong thire (IT1c),

o}

2
¥
NZ”
a I >=0
R\SJ\\N N\ h
R (Ilc),

v6i chit oxy hoa, sau d6 1a chit phan Gng imin héa, trong d6 R? 1a R! hogc RY, R° 1a R?

hodc R?, R'? 1a Ci-joalkyl;

(d) phan ng cua hop chét c6 cong thic (II1a),

NH,
H
N N
l >::0
=~
N N\

R (Ila),

]?
\S

v6i chit phan tng sau d6 1a chit phan g imin héa, trong d6 R*1a R! hogc R*, R" 13
R? hosic R3;

(¢) phan tng ctia hop chit c6 cong thic (Te),

NH,
H
N N
NH , >:O
OQL,I Xy N\
I . R
R

(Ie),
véi haloeste;

(f) phan tng cua hop chét c¢6 cong thirc (Ie),
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N
N
!\IH , \::0
S N/
~IS N \
|, R
R

(Ie),

vé6i anhydrit carboxylic hodc axylclorua;

trong d6 R!, R2, R* va RS dugc xac dinh nhu trong diém bat ky trong s6 cac diém tir 1

dén 29.

13.  Dugc phim chira hop chit theo didm bét ky trong sd cic diém tir 1 dén 11 va

chit mang khong c6 tac dung tri liéu.
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