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Linh vwe k§ thuat dwoc dé cip
Sang ché dé cap dén hop chét sulfonimidoylpurinon c6 hoat tinh chi vén thu thé
gidng Toll cling nhu quy trinh didu ché, dugc pham chira cac hop chét nay va hop chit

nay dugc dung lam thudc.

Sang ché dé cap dén cac hop chét c6 cong thirc (D),
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trong d6 R! dén R3 dugc mo ta & dudi ddy, hodc mudi duge dung, chat dong phan
dbi anh hodc chit ddng phan khong ddi quang cua no.

Tinh trang ky thuat cia sang ché

Céc thu thé giéng Toll (cac TLR) nhan dién mdt loat cac kiéu phén tir lién quan
dén ngudn bénh dugc bao toan (cic PAMP). Chiing déng vai tro quan trong trong viéc
lam cho co thé nhay véi cac mdm bénh xam 14n va sau d6 sé& kich khéi cac dép Gng
mién dich bim sinh. C6 10 thanh vién da biét ctia ho TLR & ngudi, ching déu 1a céc
protein xuyén mang loai I c6 dic diém 13 c6 mién ngoai bao giau loxin va dudi bao
chét chira mién thu thé Toll bao toan/ interleukin (IL)-1 (TIR). Trong ho nay, TLR3,
TLR7, TLR8, va TLR9 nam trong céac thé nhan. TLR7 c6 thé dugc hoat hoa béng cach
gén két véi phdi tir phan tir nho dic hidu (tie 1a, chit chi van TLR7) hoac phdi tir tu
nhién cta né (tic 13, ARN mach don, ssARN). Sau khi ssARN lién két voi TLR7, thu
thé nay khi & dang dime hoa ctia né duoc tin la da bi thay ddi vé& mat cAu trac, din dén
viéc thu nhén sau d6 dbi véi cac protein thich Gng & mién bao chit ctia n6, bao gdm ca
gen dap ung té bao tiy song biét hoa so cip 88 (MyD88). Sau khi khéi dong dong thac
truyén tin hiéu thy thé thong qua con dudng MyD88, céac yéu té phién ma té bao chat

nhu yéu t6 diéu hoa interferon 7 (IRF-7) va yéu té nhan kappa B (NF-xB) dugc hoat
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hoa. Cac yéu td phién ma nay sau do di chuyén dén nhan va khéi dong qua trinh phién
mé cia cic gen khac nhau, vi du, IFN-a va cac gen xytokin khang virut khac. TLR7
dugc biéu hién chu yéu trén cac té bao dang tuong bao, va ca trén cac té bao B. Tinh
dap ung bién dbi ctia cac té bao mién dich c6 thé gop phan vao cac dap img mién dich
bam sinh giam khi nhiém virut man tinh. Do d6, vi¢c hoat héa TLR7 bang chit chu
vén ¢6 thé 13 phrrong phép méi dé diéu tri nhiém virut man tinh. (D. J Connolly and L.
AJ O’Neill, Current Opinion in Pharmacology 2012, 12:510-518, P. A. Roethle ez al, .
Med. Chem. 2013, 56, 7324-7333).

Céc liéu phép diéu tri hién nay d6i véi tinh trang nhiém HBV man tinh déu dua
trén hai loai thudc khac nhau: cac chét twong tr nucleos(t)it khang virut truyén thong
va gin day hon 1a IFN-a. dugc peg héa (PEG-IFN-a). Céc chit tuong tr nucleos(t)it
dung qua dudng miéng tac dong béng cach trc ché qua trinh sao chép HBV. Liéu phap
nay cin dugc thuc hién trong thoi gian dai, do do ¢6 thé xuét hién su khang thude.
Duéi dang liéu phap thay thé, IFN-0 duoc peg héa (PEG-IFN-a) da duogc st dung aé
didu tri cho mot sb bénh nhéan bi nhiém HBV man tinh trong khoang thoi gian tri liéu
nhét dinh. Mic du, & it nhét 12 mét ty 1& phén tram nho nhitng bénh nhan HBV da ¢6
su chuyén héa huyét thanh trong HBeAg nhung cic tac dung phu lam cho no6 c6 kha
ning dung nap kém. Dic biét 13, viéc chita bénh theo chirc nang dugc xac dinh bang su
chuyén hoa huyét thanh HBsAg la rAt him ddi vé6i ca hai phuwong phap diéu tri hién co.
Do d6, cin mdt phuong phap didu tri thé hé méi dé diéu tri cho nhiing bénh nhan mic
HBV d& “chita bénh theo chttc ning”. Viéc diéu tri bang chét chi van TLR7 ding qua
dudng miéng 1a mot giai phap co6 trién vong dé thu dugc hiéu lyc 16n hon va kha nang
dung nap t6t hon. IFN-a dugc peg héa (PEG-IFN-) hién dang dugc sir 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 céc chét tuong tu nucleos(t)it khang virut. O nhém nhitng bénh
nhan mic HBV man tinh, viéc tri liéu bang PEG-IFN-a ¢6 thé tao ra kha ning kiém
soat mién dich kéo dai ddi vé6i virut sau mot khoang thoi gian didu tri nhat dinh. Tuy
nhién, ty 1€ phén trim bénh nhan HBV ¢6 su chuyén héa huyét thanh khi diéu tri bang
interferon 13 thip (dén 27% dbi v6i nhitng bénh nhan duong tinh v6i HBeAg) va viée
didu tri nhin chung dugc dung nap kém. Ngoai ra, viéc chita tri theo chirc nang (duoc
x4c dinh bang viéc bién mét va chuyén héa huyét thanh HBsAg) ciing khong 6n dinh

khi diéu tri béng PEG-IFN-a va nucleos(t)it. Dua trén nhitng han ché néu trén, can
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thiét phai c6 nhiing phuong phéap diéu tri cai tién dé diéu tri va thuc hién duogc viée
chita tri theo chirc ning ddi véi HBV man tinh. Viéc diéu tri bing chét chu van TLR7
phén tir nho ding qua dudng miéng 14 mot phuong phap didu tri c6 trién vong va c6
kha niing tao ra hiéu lyc cao hon va kha néng dung nap tdt hon (T. Asselah et al, Clin

Liver Dis 2007, 11, 839-849).

Trong thuc té, mot vai chit chi vAn TLR7 di x4c dinh dugc xem xét dung cho
muc dich didu tri bénh. Cho dén tin bay gid, Imiquimod (ALDARA™) 1a thudc chira
chét cht van TLR7 dugc phé chudn bdi FDA Hoa Ky dé sir dung khu tra dé didu tri
nhitng tén thuong da do virut u nhi & nguoi gay ra. Chét cha van kép TLR7/8,
resiquimod (R-848) va chit cha van TLR7, 852A 14n luot dd duoc st dung dé diéu tri
ecpet sinh duc & ngudi va u héc sic t§ di can kho chita bang héa tri liu. ANA773 1a
chit chi van TLR7 tién dugc chit ding qua dudng miéng, dugc phat trién dé diéu tri
nhitng bénh nhan bi nhiém virut viém gan C man tinh (HCV) va nhiém viém gan B
man tinh. GS-9620 la chit chi vAn TLR7 ding qua dudng miéng. Nghién ctu giai
doan Ib da ching to ring viéc didu tri bang GS-9620 13 an toan, dugc dung nap t6t va
gay kich thich ISG15 mARN phuy thude lidu ¢ nhitng bénh nhén bi viém gan B man
tinh (E. J. Gane et al, Annu Meet Am Assoc Study Liver Dis (November 1-5,
Washington, D.C.) 2013, Abst 946). Do do, vé& mit 1am sang vin c6 nhu cau cao
nhung chua dugc dép ung vé viée phét trién céc chit chii van TLR7 c6 hiéu lyc va an
toan lam phuong phap didu trj HBV méi dé dem lai nhidu giai phap diéu tri bénh hon
hoic thay thé cho phuong phap diéu trj chi cho hiéu qua mot phan hién nay.

Ban chit ky thuit ciia sing ché

Séng ché @& xuét mot loat hop chét 6-amino-2-sulfonimidoyl-dugc thé & vi tri
9-dugc thé & vi tri 7-purin-8-on, ma c6 hoat tinh chi van thu thé gidng Toll va cac tién
duoc chét ciia chiing. Sang ché con dé xuét hoat tinh sinh hoc cta cac hop chét nay dé
lam ting mirc SEAP bf?mg cach hoat hoa céc thu thé giéng Toll, nhu thu thé TLR7, su
chuyén hoa trao dbi chat ctia cac tién dugc chét thanh cac hop chét gbc co mit clia cac
t€ bao gan & nguoi, va viéc sir dung cac hop chét nay @& diéu tri hodc ngén nglra bénh
va dugc phidm cia ching chira cac hop chét nay va cac tién duge chit cna ching dé

diéu tri hoic phong nglra bénh nhiém khuidn nhu HBV hoic HCV. Sang ché con d&
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xut cac hop chit c6 hoat tinh tbt hon. Ngoai ra, cac hgp chét c6 cong thiic (I) ciing ¢6
d6 hoa tan tbt va profin dugc dong hoc (PK) an toan.

Sang ché d& cap dén cac hop chét c6 cong thire (1),
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trong do:
R!1a Cigalkyl;

R? 1a benzyl, benzyl da néu dugc thé hodc khong dugc thé bang mot, hai hoic ba ph?m
tir thé doc 1ap duoc chon tir halogen va Cr.ealkyl;
R3 14 -NR*R’, trong d6

R* 14 Ci¢alkyl hodc CisalkoxyCi.salkyl;

R’ 13 (C1-6alkyl 2NCOOC .6alkyl, Ci.salkoxyCi-salkyl, Ci-
salkoxycarbonyl(Ci-salkyl)aminoCi-salkyl, Ci-
salkoxycarbonyl(phenyl)Cr.salkyl, Ci.salkoxycarbonylCi.salkyl, Ci-
salkoxycarbonyloxyCi-salkyl, Cisalkyl, Ci-salkylcarbonyl(Ci.
salkyl)aminoCi.salkyl hodc pyrolidinylcarbamoyloxyCi.salkyl;
hodc

R* va R’ cung v6i nguyén ti¥ nito ma chiing gin vao tao thanh

heteroxyclyl;

hoiic mudi dugc dung, chit déng phan dbi anh hoic chit ddng phan khong dbi quang
cua no;

vé&i didu kién 1a khong bao gdm céc hop chét sau:
6-amino-9-benzyl-2-(propylsulfonimidoyl)-7-(pyrolidin-1-carbonyl)purin-8-on;
6-amino-9-benzyl-7-(piperidin-1-carbonyl)-2-(propylsulfonimidoyl)purin-8-on;
6-amino-9-benzyl-7-(morpholin-4-carbonyl)-2-(propylsulfonimidoyl)purin-8-on;
6-amino-9-benzyl-7-(3,3-dimetylpyrolidin-1-carbonyl)-2-(propylsulfonimidoyl)purin-

8-on;



36705

etyl 1-[6-amino-9-benzy1-8-0X0-2-(propylsulfonimidoyl)purin-7-carbonyl]pyrolidin-Z-
carboxylat;
6-amino-7-(2-azaspiro[3.3]heptan-2-carbonyl)-9-benzyl-2-(propylsulfonimidoyl)
purin-8-on;

6-amino-9-benzyl-7-(2-oxa-6-azaspiro| 3 .3]heptan-6-carbonyl)-2-(propylsulfonimidoyl)
purin-8-on;

6-amino-9-benzyl-7-(3,3-diflopyrolidin- 1-carbonyl)-2-(propylsulfonimidoyl)purin-8-
on; .

6-amino-9-benzyl-7-(3-flo-3-metyl-pyrolidin- 1-carbonyl)-2-(propylsulfonimidoyl)
purin-8-on;

va céc chit dong phan dbi anh hogc cac chit ddng phan khong d6i quang ctia chung.

Séang ché con dé cap dén quy trinh didu ché, thudc dua trén hop chét theo sang
ché va quy trinh didu ché chung ciing nhu viéc st dung cac hop chét c¢6 cong thic (1)
cia n6 ding 1am chat chi van TLR7. Do vy, cc hop chat ¢6 cong thirc (1) hitu ich de
didu tri hodc phong ngira nhiém HBV va/hoac HCV bing co ché chi van thu thé gidng
Toll.

M5 ta vén tit cac hinh vé

Fig. 1 Nhiéu xa tia X dang tinh thé don cua vi du 41-B.

Fig. 2 Nhiéu xa tia X dang tinh thé don cia vi du 42-A.

Fig. 3 Nhiéu xa tia X dang tinh thé don cta vi du 43-B.

Fig. 4 thé hién HBV ADN, HBsAg, va mirc khang thé khang HBs clia chudt bi
nhi®m AAV-HBV di duoc didu tri bing ta dugc 1ong, Vi du 43-A & muc 10 mg/kg
QOD va QW trong 42 ngay. Cac két qua duoc thé hién bang gié tri trung binh + SEM.
LLOQ: gi6i han dudi cta viéc dinh luong.

Fig. 5 thé hiéen HBV ADN, HBsAg, va muc khang thé khang HBs clia cac con
chut bi nhidm AAV-HBV di dugc diéu trj bang ta dugc long, Vi du 41-A ¢ mic 1, 3,
10 mg/kg QOD, va 10 mg/kg QW trong 42 ngay. Cac két qua duoc thé hién bang gia
tri trung binh + SEM. LLOQ: gidi han duéi cta viée dinh luong.

Fig. 6 thé hién HBV ADN, HBsAg, va muc khang thé khang HBs ctia cac con
chudt bi nhiém AAV-HBV da dugc diéu tri bé‘mg t4 dugc 1ong, Vi du 42-A ¢ mic 1, 3,

-6-
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va 10 mg/kg QOD trong 42 ngay. Céc két qua dugc thé hién bing gié tri trung binh =
SEM. LLOQ: gi4i han dudi cia viéc dinh luong.

Fig. 7 thé hién HBV ADN, HBsAg, va mirc khang thé khang HBs cla cic con
chudt bi nhidm AAV-HBV da dugc diéu tri bang ta dugc long, Vi du 41-B ¢ mic 1, 3,
va 10 mg/kg QOD trong 42 ngay. Cac két qua duoc thé hién bing gia tri trung binh +
SEM. LLOQ: gi6i han dudi ciia viéc dinh lugng.

M6 ta chi tiét sang ché

Trir khi ¢6 quy dinh khéc, tAt c4 cac thuat ngit khoa hoc va k¥ thuat dugc st dung
& day cé nghia gidng nhu dugc hidu thong thudng boi ngudi c6 trinh o trung binh
trong linh vuc sang ché nay. Ngodi ra, nhitng dinh nghia duéi day duoc dua ra dé
minh hoa va x4c dinh y nghia va pham vi cta céc thuat ngtt khac nhau dugc st dung
d8 mo ta sang ché.

Dinh nghia

Thuit ngit “Cisalkyl” dung dé chi nhom alkyl mach thang hodc mach nhanh, no
chira tir 1 dn 6, cu thé 1a tr 1 dén 4 nguyén tr cacbon, vi du cac nhém metyl, etyl, n-
propyl, isopropyl, n-butyl, isobutyl, zert-butyl va cac nhém twong tu. “Crsalkyl” cu thé
13 metyl, etyl va n-propyl.

Thuét ngit “Ci-salkoxy” dung dé chi nhom c6 cong thirc Crgalkyl-O-. Céc vi du
vé nhém Cisalkoxy bao gdm, nhung khong giéi han &, metoxy, etoxy, n-propoxy,
isopropoxy, n-butoxy, isobutoxy va fert-butoxy. Cac nhém “Ci.ealkoxy” cu thé l1a

metoxy, etoxy va isopropoxy. Nhom Ci.calkoxy cu thé hon 12 etoxy.

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

va dung dé chi flo, clo, brom va iot.

Thuét ngtt “heteroxyclyl” dung dé chi hé vong mot vong hodc hai vong hoa tri
mot, no hodc khong no mot phan c6 tir 3 dén 10 nguyén t trong vong, bao gbm tir 1
dén 5 nguyén tir khic loai trong vong dugc chon tir N, O va S, c4c nguyén tr con lai
trong vong 1a cacbon. Theo cdc phuong an cu thé, heteroxyclyl 1a hé vong mot vong
no, héa tri mdt co tu 4 dén 7 nguyén tr trong vong, bao gbm 1, 2, hodc 3 nguyén tir
khac loai trong vong dugc chon tir N, O va S, cac nguyén tir con lai trong vong 1a
cacbon. Cac vi du v& heteroxyclyl mdt vong, no 1 aziridinyl, oxiranyl, azetidinyl,

oxetanyl, pyrolidinyl, dimetylpyrolidinyl, etoxycarbonylpyrolidinyl, tetrahydrofuranyl,

_7-
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tetrahydro-thienyl, ~pyrazolidinyl, imidazolidinyl, oxazolidinyl, isoxazolidinyl,
thiazolidinyl, piperidinyl, tetrahydropyranyl, tetrahydrothiopyranyl, piperazinyl,
morpholinyl, thiomorpholinyl, — dioxothiomorpholinyl,  azepanyl, diazepanyl,
homopiperazinyl, hodc oxazepanyl. Heteroxyclyl mot vong, no c6 thé con duoc thé
béng mot dén ba phﬁn tt thé doc lap dugc chon tir halogen, Cisalkyl va Ci.
¢alkoxycarbonyl. Cac vi du vé& heteroxyclyl dugc thé mot vong, no 1a 4-
metylpiperazinyl, dimetylpyrolidinyl, etoxycarbonylpyrolidinyl, diflopyrolidinyl,
flo(metyl)pyrolidinyl. Cac vi du vé heteroxyclyl no hai vong 1a azabixyclo[3.2.1]octyl,
quinuclidinyl, oxaazabixyclo[3.2.1]octyl, azabixyclo[3.3.1]nonyl,
oxaazabixyclo[3.3.1]nonyl, thiaazabixyclo[3.3.1]nonyl, azaspiro[3.3]Theptanyl va
oxaazaspiro[3.3]heptanyl. Cac vi du vé heteroxyclyl khong no mot phin 13

dihydrofuryl, imidazolinyl, dihydrooxazolyl, tetrahydropyridinyl va dihydropyranyl.

Thuét ngit “carbonyl” mdt minh hodc két hop v6i nhém khéc d& cap dén nhom -
C(O)-.

Thuét ngit “Ci.salkylcarbonyl” d& cap dén nhém Cr.ealkyl-C(O)-, trong d6 “Ci.

salkyl” 1a nhu duge x4c dinh & trén. Cac nhém “Ci.ealkylcarbonyl” cu thé 13 axetyl.

Thuét ngit “chit ddng phan dbi anh” ding dé chi hai chit ddng phan 1ap thé cia

hop chét ma 14 c4c hinh anh guong khong chdng 1én nhau.

Thuét ngit “chat ddng phan khong d6i quang” dung dé chi chét ddng phan 13p thé
¢6 hai hoiic nhidu tam khong ddi xtng va cac phén tir clia né khong phai la cac hinh
anh guong cta nhau. Cac chét déng phan khong d6i quang c6 cac dic tinh 1y hoc khic

nhau, vi du diém néng chay, diém sobi, cac dic tinh phd, va kha néng phan Ung.

Thuat ngit “cac mudi duge dung” dung dé chi cidc muoi khong cé hoat tinh sinh
hoc va hoat tinh mong muon khac. Cac mudi dugc dung bao gom ca cac muoi cong

axit va bazo.

Thudt ngit “mubi cong axit dugc dung” dung dé chi cac mubi duoc dung duoc
tao thanh véi cac axit vd co nhu axit clohydric, axit bromhydric, axit sulfuric, axit
nitric, axit cacbonic, axit phosphoric, va cic axit hitu co dugce chon tir cdc nhom 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
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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.

Thuét ngir “mudi cong bazo duge dung” ding dé chi cac mudi duoc dung duge
tao ra vé6i bazo hiru co hodc vo co. Cac vi du vé céc bazo vo co ¢ thé chép nhin duoc
bao gém cac mudi natri, kali, amoni, canxi, magie, st, kém, déng, mangan, va Cac
mudi nhom. Cac mudi thu duge tir cac bazo hitu co khong doc duge dung bao gbm cac
mudi cliia cac amin bac mot, bic hai, va bac ba, cdc amin dugc thé bao gém cac amin
duogc thé c6 trong tu nhién, cdc amin vong va cic nhya trao ddi ion bazo, nhu cac nhua
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 chét co cong thirc chung (I) va cac tién duoc chit cia ching chira mot
hodic vai tam khong ddi xting hodc ¢6 thé c6 mit duéi dang cac raxemat, cac hdn hop
c4c chit dong phan khong d6i quang, hodc cic chéit ddng phan don 1é 1a hop chét
quang hoat. C4c raxemat cd thé duoc tach ra theo cac phuong phap da biét thanh cac
chit ddng phan dbi anh. Cu thé 13, cac mubi cia chét ddng phan khong d6i quang co
thd duge tach ra bing cach két tinh dugc tao thanh tir hdn hgp raxemic bing phan tng
v6i axit quang hoat nhu vi du D- hodc L-axit tartric, axit mandelic, axit malic, axit

lactic hodc axit camphorsulfonic.

Thuat ngit “tién dugc chat” dung dé chi dang hogc din xuit ciia hop chét dugc
chuyén héa in vivo, vi du bang dich 16ng sinh hoc hodc cic enzym bdi d6i tuong sau
khi diing, thanh dang hoat tinh dugc ly ctia hop chét dé tao ra tac dung dugc ly mong
mudn. Céc tién duoc chét duoc md ta vi du trong tai liéu: “The Organic Chemistry of
Drug Design and Drug Action”, béi Richard B. Silverman, Academic Press, San

Diego, 2004, Chapter 8 Prodrugs and Drug Delivery Systems, cdc trang 497-558.

“Chét chuyén héa c6 hoat tinh duoc ly” dugc dy dinh c6 nghia la san phém co
hoat tinh dugc 1y dugc tao ra thong qua sy trao dbi chat trong co thé ctia mot hop chét

cu thé hoic muodi ctia n6. Sau khi di vao co th€, héu hét cac thuoc 14 céc chat dung cho
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cac phan tng héa hoc ma co thé 1am thay ddi cac dic tinh 1y hoc va céc tac dung sinh
hoc cta ching. Su chuyén héa trao dbi chét nay, thuong anh hudng dén tinh phén cuc
cuia céac hgp chét theo séng ché, 1am bién ddi theo cach ma trong do céc thudc duge
phan phdi vao va dugc tiét tir co thé. Tuy nhién, trong mot s6 trudong hop, su chuyén

hoéa cia thude 12 cAn thiét dé cho hicu qua diéu tri bénh.

Thuat ngit “lugng hitu hidu c6 tac dung didu tri bénh” ding dé chi luong hop
chét hodc phén tir cua sang ché ma, khi duogc 4p dung cho abi tuong, (1) diéu tri hoic
phong ngtra bénh, tinh trang bénh hodc 161 loan cu thé, (ii) 1am suy giam, thuyén giam
hodc gidm mat hodc nhiéu triéu ching cta bénh, tinh trang bénh, hodc rdi loan cu thé,
ho#c (iii) ngin nglra hodc tri hoan su bat ddu ctia mot hodc nhiéu triéu chimg ctia bénh,
tinh trang bénh hodc 16i loan cu thé duge mo ta trong ban mo ta. Luong hitu hiéu c6
tac dung diéu tri bénh s& thay dbi phu thudc vao hop chét, tinh trang bénh dugc diéu tri,
mutrc dd nghiém trong cua bénh dugc diéu tri, d6 tudi va strc khoe tuong dbi cua dbi
tugng, dudng va dang dung, danh gia cia bac sT hodc bac s thi y, va cac yéu td khéc.

Thuét ngt “dugc phidm” ding dé chi hdn hop hodc dung dich chtra lwong hiru
hiéu c6 tac dung diéu tri bénh cua thanh phén duoc tinh cung véi cac ta dugc duoc
dung dugce st dung cho dong vét c6 v, vi du nguoi can chung.

Chét chit van TLR7 va tién dugc chat

Séang ché d cap dén hop chit c6 cong thuc (),

@)
NH, R’
N
NZ
HN O
“ ﬁ[f
0=S N \
| 1 R
R @,
trong do:
R! 1a Cr.ealkyl;

R? 13 benzyl, benzyl dd néu duoc thé hoic khong duge thé bang mot, hai hodc ba phan
tt thé doc 1ap dugc chon tir halogen va Ci-salkyl;
R3 13 -NR*R’, trong do:
R* 1a C1.6alkyl hodc Cr.salkoxyCi-salkyl;
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RS 13 (Ci-salkyl)2NCOOC1.salkyl, Ci-6alkoxyCi.calkyl, Ci-
salkoxycarbonyl(C1.salkyl)aminoCi-salkyl, Ci-
salkoxycarbonyl(phenyl)Cr.salkyl, CisalkoxycarbonylCrealkyl, Ci-
salkoxycarbonyloxyCi.salkyl, Ci.salkyl, Ci-salkylcarbonyl(Ci-
salkyl)aminoCi.salkyl hodc pyrolidinylcarbamoyloxyCi-salkyl;
hodc

R* va R’ cung vé6i nguyén tr nito ma ching gén vao tao thanh

heteroxyclyl;

hodic mubi duoc dung, chat ddng phén ddi anh hozc chét ddng phan khong d6i quang
cua no;
v6i didu kién 12 khong bao gdm cac hop chét sau:
6-amino-9-benzyl-2-(propylsulfonimidoyl)-7 -(pyrolidin-1-carbonyl)purin-8-on;
6-amino-9-benzyl-7-(piperidin-1-carb onyl)-2-(propylsulfonimidoyl)purin-8-on;
6-amin0-9-benzy1—7-(morpholin-4-carb0nyl)-2-(propylsulfonimidoyl)purin—8-on;
6-amino-9-benzyl-7-(3,3-dimetylpyrolidin- 1-carbonyl)-2-(propylsulfonimidoyl)purin-
8-on;
etyl 1-[6-amino-9-benzy1-8-oxo-2-(propylsulfonimidoyl)purin—7-carbonyl]pyrolidin—Z-
carboxylat;
6-amin0—7-(2—azaspiro[3.3]heptan-2-carbonyl)-9-benzyl-2-(propylsulfonimidoyl)
purin-8-on;
6-amino-9-benzyl-7-(2-oxa-6-azaspiro[ 3 3]heptan-6-carbonyl)-2-(propylsulfonimidoyl)
purin-8-on;
6-amino-9-benzyl-7-(3,3-diflopyrolidin-1-carb onyl)-2-(propylsulfonimidoyl)purin-8-
on;
6-amino-9-benzyl-7-(3-flo-3-metyl-pyrolidin-1 -carbonyl)-2-(propylsulfonimidoyl)
purin-8-on;
Vécécchétdéngph&ndéi&ﬂlhoéccécchétdéngphﬁnkhéngdéiquangcﬁachﬁng
Mot phuong an khac cla sang ché 14 (ii) hop chét c6 cong thire (I), trong do:
R!1a Ci-salkyl;
R? 13 benzyl, benzyl da néu dugc thé hoic khong duge thé bang halogen hodc Ci.salkyl;
R3 1a azetidinyl;
piperazinyl dugc thé bang Cisalkyl;
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piperidinyl dugc thé bang piperidinyl;
pyrolidinyl; hodc
-NR*R’, trong dé:

R* 14 Cr.alkyl hodc CisalkoxyCi.calkyl;

RS 12 (C1-6alkyl)2NCOOC.salkyl, Ci-salkoxyCi.calkyl, Ci-
salkoxycarbonyl(Ci-salkyl)aminoCi.calkyl, Ci-¢alkoxycarbonyl
(phenyl)Ci-salkyl, Ci.salkoxycarbonylCi.¢alkyl, Ci-
salkoxycarbonyloxyCi.salkyl, Ci-salkyl, Ci-alkylcarbonyl(Ci-
salkyl)aminoCi.alkyl hodc pyrolidinylcarbamoyloxyCi.salkyl;

hogc mubi dugc dung, chét déng phan d6i anh hodc chit ddng phan khong d6i quang
cta no.
Mot phuong an khic cua sang ché 1a (iii) hop chét c6 cong thire (I), trong do:
R! 13 etyl hodc propyl;
R? 14 benzyl, bromobenzyl, clobenzyl, flobenzyl hodc metylbenzyl;
R3 12 azetidinyl;
4-metylpiperazinyl;
piperidinylpiperidinyl;
pyrolidinyl; hodc
-NR*R?, trong d¢6:

R* 1 metyl, etyl, propyl hodc metoxyetyl;

RS 13 axetyl(metyl)aminoetyl, butyl, butyl(metyl)carbamoyloxyetyl,
dietylcarbamoyloxyetyl, etoxycarbonyl(metyl)aminoetyl,
etoxycarbonyletyl, etoxycarbonylisobutyl, etoxycarbonylisopentyl,
etoxycarbonylmetyl, etoxycarbonyloxyetyl,
etoxycarbonyl(phenyl)etyl, etyl, isobutyl,
isopropoxycarbonylisopentyl, isopropoxycarbonyl(phenyl)etyl,
isopropyl, metoxycarbonyl(metyl)aminoetyl, metoxyetyl,
metoxypropyl, propyl, propyl(metyl)carbamoyloxyetyl,
pyrolidinylcarbamoyloxyetyl, tert-butoxycarbonyl(metyl)aminoetyl,
tert-butoxycarbonyletyl, tert-butoxycarbonylisopentyl hodc tert-
butoxycarbonyl(phenyl)etyl;
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hodic mubi duge dung, chat ddng phan dbi anh hodc chét ddng phan khong d6i quang

cua no.

Mot phuong an khac cia sang ché 14 (iii-1) hop chét c6 cong thirc (I), trong do:
R! 13 etyl hodc propyl;
R? 14 benzyl, clobenzyl, flobenzyl hodc metylbenzyl;
R3 12 azetidinyl;

4-metylpiperazinyl;

piperidinylpiperidinyl;

pyrolidinyl; hodc

-NR*R’, trong dé:

R* 13 metyl, etyl, propyl hodc metoxyetyl;

R’ 13 axetyl(metyl)aminoetyl, butyl, butyl(metyl)carbamoyloxyetyl,
dietylcarbamoyloxyetyl, etoxycarbonyl(metyl)aminoetyl,
etoxycarbonyletyl, etoxycarbonylisobutyl, etoxycarbonylisopentyl,
etoxycarbonylmetyl, etoxycarbonyloxyetyl,
etoxycarbonyl(phenyl)etyl, etyl, isobutyl,
isopropoxycarbonylisopentyl, isopropoxycarbonyl(phenyletyl,
isopropyl, metoxycarbonyl(metyl)aminoetyl, metoxyetyl,
metoxypropyl, propyl, propyl(metyl)carbamoyloxyetyl,
pyrolidinylcarbamoyloxyetyl, tert-butoxycarbonyl(metyl)aminoetyl,
tert-butoxycarbonyletyl, tert-butoxycarbonylisopentyl hodc tert-
butoxycarbonyl(phenyl)etyl;

hoic mudi dugc dung, chit ddng phan d4i anh hogic chit ddng phan khong d6i quang

cua no.

Mot phuong an khéc cua sang ché 13 (iv) hop chét c¢6 cong thuc (I), trong d6 R?
13 azetidinyl, 4-metylpiperazinyl, piperidinylpiperidinyl, pyrolidinyl,
axetyl(metyl)aminoetyl(metyl)amino, bis(metoxyetyl)amino, butyl(etyl)amino,
butyl(metyl)amino, butyl(metyl)carbamoyloxyetyl(metyl)amino,
dietylcarbamoyloxyetyl(metyl)amino, etoxycarbonyl(metyl)aminoetyl(metyl)amino,
etoxycarbonyletyl(metyl)amino, etoxycarbonylisobutyl(metyl)amino,
etoxycarbonylisopentyl(metyl)amino, etoxycarbonylmetyl(metyl)amino,

etoxycarbonyloxyetyl(metyl)amino, etoxycarbonyl(phenyl)etyl(metyl)amino,
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etyl(metyl)amino, isobutyl(metyl)amino, isopropoxycarbonylisopentyl(metyl)amino,
isopropoxycarbonyl(phenyl)etyl(metyl)amino, isopropyl(metyl)amino,
metoxycarbonyl(metyl)aminoetyl(metyl)amino, metoxyetyl(etyl)amino,
metoxyetyl(metyl)amino, metoxyetyl(propyl)amino, metoxypropyl(metyl)amino,
propyl(etyl)amino, propyl(metyl)amino, propyl(metyl)carbamoyloxyetyl(metyl)amino,
pyrolidinylcarbamoyloxyetyl(metyl)amino, tert-
butoxycarbonyl(metyl)aminoetyl(metyl)amino, tert-butoxycarbonyletyl(metyl)amino,
tert-butoxycarbonylisopentyl(metyl)amino hoéc tert-
butoxycarbonyl(phenyl)etyl(metyl)amino; hodc mubi duoc dung, chét ddng phan dbi
anh ho#ic chit ddng phan khong d6i quang ctia no.

Mot phuong 4n khéc cua sang ché 13 (v) hop chét c¢6 cong thire (I), trong d6 R!
1a etyl.

Mot phuong an khac cua sang ché 1a (vi) hop chét c6 cong thirc (I), trong d6 R?
1a benzyl dugc thé bang halogen hoic Ci.alkyl.

Mot phuong 4n khéc cua sang ché 1a (vii) hop chét c6 cong thuc (I), trong d6 R?
1a bromobenzyl, clobenzyl, flobenzyl hodc metylbenzyl.

Mot phuong an khéc cua sang ché 13 (vii-1) hop chét c6 cong thire (1), trong d6
R? 1a clobenzyl, flobenzyl hodc metylbenzyl.

Mot phuong an khéc cua sang ché 12 (viii) hop chét c6 cong thirc (I), trong d6 R?
1a bromobenzyl, clobenzyl hodc flobenzyl.

Mot phuong an khéc cua sang ché 13 (viii-1) hop chét c¢6 cong thire (1), trong d6
R2 13 clobenzyl hodc flobenzyl.

Mot phuong an khéc cua sang ché 12 (ix) hop chét c6 cong thuc (I), trong d6 R
13 -NR*R5, trong d6 R* 1a Cialkyl, R’ 1a Ci-alkyl.

Mot phuong 4n khéc cua sang ché 12 (x) hop chét c6 cong thie (), trong do R?
13 propyl(metyl)amino hodc etyl(metyl)amino.

Mot phuong an khic cua sang ché 13 (xi) hop chat c6 cong thirc (I), trong do:
R!1a Ci-galkyl;
R? 13 benzyl, benzyl da néu dugc thé bang halogen hodc Cisalkyl;
R3 13 -NR*R5, trong d6 R* 1a Cr.ealkyl, R’ 1 Ci-salkyl;
hogc mudi dugc dung, chét ddng phan d4i anh hodc chit ddng phan khong d6i quang

cua no.
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Mot phuong an khéc cua sang ché 1a (xii) hop chét c6 cong thic (D), trong do:
R! 13 etyl;
R? 12 metylbenzyl, bromobenzyl, clobenzyl hodc flobenzyl;
R3 12 propyl(metyl)amino hogc etyl(metyl)amino;
hodc mudi duge dung, chit ddng phéan dbi anh hodc chit déng phan khong d6i quang
cua no.
Mot phuong an khéc cua sang ché 1a (xii-1) hop chét c6 cong thirc (), trong do:
R! 14 etyl;
R? 12 metylbenzyl, clobenzyl hodc flobenzyl;
R3 14 propyl(metyl)amino hogc etyl(metyl)amino;
hodc mubi duoc dung, chit ddng phan dbi anh hodc chat ddng phan khong ddi quang
cua no.
Mot phuong an khéc nita cuia sang ché 1a (xiii) c4c hop chét cu thé c6 cong thic

(I) 14 cac hop chét sau:

6-amino-9-benzyl-N-metyl-8-oxo-N-propyl-2-(propylsulfonimidoyl)purin-7-

carboxamit;

6-amino-9-benzyl—N-(2-metoxyetyl)-N-metyl-8-oxo-2-(propylsulfonimidoyl)purin—7-

carboxamit;
6-amino-9-benzyl-N-etyl-8-0xo-N—pr0pyl-2-(propylsulfonimidoyl)purin—7-carboxamit;

6-amino-9-benzyl-7-[4-(1-piperidyl)piperidin-1-carbonyl]-2-(propylsulfonimidoyl)

purin-8-on;

6-amino-9-benzy1-N—ety1—N—(2-metoxyetyl)-8-oxo-2-(propylsulfonimidoyl)purin—7 -

carboxamit;
6-amin0-9-benzyl-N-butyl-N—etyl-8-0x0-2-(propylsulfonimidoyl)purin—7-carboxamit;

6-amino-9-benzyl-N-(2-metoxyetyl)-8-oxo-N-propyl-2-(propylsulfonimidoyl)purin—7-

carboxamit;

6-amino-9-benzyl-N, _N-bis(2-metoxyetyl)-8-oxo-2-(propylsulfonimidoyl)purin-7-

carboxamit;

6-amino-7-(azetidin- 1-carbonyl)-9-benzyl-2-(propylsulfonimidoyl)purin-8-on;
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6-amino-9-benzyl-N-isopropyl-N-metyl-8-oxo-2-(propylsulfonimidoyl)purin-7-

carboxamit;
6-amino-9-benzyl-7-(4-metylpiperazin-1-carbonyl)-2-(propylsulfonimidoyl)purin-8-on;

6-amin0-9-benzy1—N—(3-metoxypropyl)-N—metyl-8-0x0-2-(propylsulfonimidoyl)purin—

7-carboxamit;

6-amino-9-benzyl-N-isobutyl-N-metyl-8-oxo-2-(propylsulfonimidoyl)purin-7-

carboxamit;

Etyl 2-[[6-amino-9-benzyl-8-oxo-2-(propylsulfonimidoyl)purin-7 -carbonyl]-metyl-

amino]axetat;

Etyl 3-[[6-amin0-9-benzy1—8-oxo-2-(propylsulfonimidoyl)purin-7—carbonyl]-metyl-

amino |propanoat;

tert-Butyl 3-[[6-amino-9-benzyl-8-oxo-2-(propylsulfonimidoyl)purin-7 -carbonyl]-

metyl-amino]propanoat;

Etyl (2S)-2-[[6-amino-9-benzyl-8-0x0-2-(propylsulfonimidoyl)purin-7-carbonyl]-

metyl-amino]propanoat;

tert-Butyl (2S)-2—[[6-amino-9-benzy1—8-0xo-2-(propylsulfonimidoyl)purin-7-

carbonyl]-metyl-amino]-4-metyl-pentanoat;

Isopropyl (2S)-2-[[6-amino-9-benzyl-8-0x0-2-(propylsulfonimidoyl)purin—7-carbonyl]-

metyl-amino]-4-metyl-pentanoat;

Etyl (25’)-2-[[6-amin0-9-benzyl—8-ox0-2-(propylsulfonimidoyl)purin—7-carbony1]-

metyl-amino]-3-metyl-butanoat;

Etyl (2S)-2-[[6-amino-9-benzy1-8-0x0-2-(propylsulfonimidoyl)purin-7-carbonyl]-

metyl-amino]-4-metyl-pentanoat;

Etyl (25)-2-[[6-amino-9-benzy1—8-ox0-2-(propylsulfonimidoyl)purin—7-carbony1]-

metyl-amino]-3-phenyl-propanoat;

Isopropyl (25)-2-[[6-amino-9-benzyl-8-oxo-2-(propylsulfonimidoyl)purin—7-carbonyl]-

metyl-amino]-3-phenyl-propanoat;

-16-



36705

tert-Butyl (2S)-2-[[6-amino-9-benzy1—8-0x0-2-(propylsulfonimidoyl)purin-7-
carbonyl]-metyl-amino]-3-phenyl-propanoat;
N—[2-[Axetyl(metyl)amino]etyl]-6-arnin0-9-benzyl-N—metyl-8-0xo-2-
(propylsulfonimidoyl)purin-7-carboxamit;

Metyl N- [2-[[6-amino-9-benzy1—8-0x0-2-(propylsulfonimidoyl)purin-7-carbonyl]-
metyl-amino]etyl]-N-metyl-carbamat;

tert-Butyl N—[2-[[6-amino-9-benzy1—8-oxo-2-(propylsulfonimidoyl)purin—7-carbonyl]-
metyl-amino]etyl]-N-metyl-carbamat;

Etyl N- [2-[[6-amino-9-benzyl-8-oxo-2-(propylsulfonimidoyl)purin—7-carbonyl]-metyl-
amino]etyl]-N-metyl-carbamat;
2-[[6-amino-9-benzy1—8-ox0-2-(propylsulfonimidoyl)purin-7-carbonyl]-metyl-
amino]etyl N-butyl-N-metyl-carbamat;
2-[[6-amino-9-benzyl-8-0x0-2-(propylsu1fonimidoyl)purin—7-carb0ny1]-metyl-
amino]etyl pyrolidin-1-carboxylat;
2-[[6-amin0-9-benzyl-8-oxo-2-(propylsulfonimidoyl)purin-7-carbonyl]-metyl-
amino]etyl N-metyl-N-propyl-carbamat;
2-[[6-amino-9-benzyl-8-oxo-2-(propylsulfonimidoyl)purin-7-carbonyl]-metyl-
amino]etyl N,N-dietylcarbamat;
2-[[6-amino-9-benzy1-8-oxo-2-(propylsulfonimidoyl)purin-7-carbonyl]-metyl-
amino]etyl etyl cacbonat;
6-amino—N-buty1—9-[(4-clopheny1)metyl]-N-metyl-8-0xo-2-[S(S)-
propylsulfonimidoyl]purin-7-carboxamit;
6-amin0-N-butyl-9-[(4-clophenyl)metyl]-N-mety1-8-oxo-2-[S(S)-
propylsulfonimidoyl]purin-7-carboxamit;

6-amino-9-[(4-clophenyl)metyl] -N-etyl-N—metyl-8-oxo-2-(propylsulfonimidoyl)purin—
7-carboxamit;

6-amino-N-metyl-8-ox0-N-propyl-2[S(S)-propylsulfonimidoyl]-9-(p-tolylmetyl)purin-

7-carboxamit;
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6-amino-N-metyl-8-oxo-N-propyl-2[S(R)-propylsulfonimidoyl] -9-(p-tolylmetyl)purin-
7-carboxamit;

6-amino-2-[S(S)-propylsulfonimidoyl]-9-(p-tolylmetyl)-7-(pyrolidin-1 -carbonyl)purin-
8-on;

6-amino-2-[S(R)-propylsulfonimidoyl]-9-(p-tolylmetyl)-7-(pyrolidin-1-
carbonyl)purin-8-on;

6-amino-N-(2-metoxyetyl)-N-metyl-8-oxo-2-[S(S) -propylsulfonimidoyl]-9-(p-
tolylmetyl)purin-7-carboxamit;

6-amino-N-(2-metoxyetyl)-N-metyl-8-oxo-2-[S(R) -propylsulfonimidoyl]-9-(p-
tolylmetyl)purin-7-carboxamit;

6-amino-N-etyl-N-metyl-8 -ox0-2-(propylsulfonimidoyl)-9-(p-tolylmetyl)purin-7-
carboxamit;

6-amino-N-butyl-N-metyl- 8-0x0-2-(propylsulfonimidoyl)-9-(p-tolylmetyl)purin-7-
carboxamit;

6-amino-9-[(4-clophenyl)metyl]-2-[S(R)-etylsulfonimidoyl] -N-metyl-8-oxo-N-propyl-
purin-7-carboxamit;

6-amino-9-[(4-clophenyl)metyl] -2-[S(S)-etylsulfonimidoyl]-N-metyl-8 -oxo-N-propyl-
purin-7-carboxamit;

6-amino-9-[(4-clophenyl)metyl] ~N-etyl-2[S(S)-etylsulfonimidoyl]-N-metyl-8-oxo-
purin-7-carboxamit;

6-amino-9-[(4-clophenyl)metyl]-N-etyl-2- [S(R)-etylsulfonimidoyl]-N-metyl-8-oxo-
purin-7-carboxamit;

6-amino-2-[S(S)-etylsulfonimidoyl]-N-metyl-8-oxo-V; -propyl-9-(p-tolylmetyl)purin-7-
carboxamit;

6-amino-2-[S(R)-etylsulfonimidoyl]-N-metyl-8-oxo-N; -propyl-9-(p-tolylmetyl)purin-7-
carboxamit;

6-amino-N-etyl-2[S(S)-etylsulfonimidoyl] -N-metyl-8-0x0-9-(p-tolylmetyl)purin-7-

carboxamit;
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6-amino-N—ety1—2-[S(R)-etylsulfonimidoyl]-N—metyl-8-oxo—9-(p-tolylmetyl)purin—7-
carboxamit;
6-amin0-2-[S(S)etylsulfonimidoyl]-9-[(4-ﬂopheny1)metyl]-N—metyl-8-0xo-N—propyl—
purin-7-carboxamit;
6-amino-2-[S(R)etylsulfonimidoyl]-9-[(4-ﬂophenyl)metyl]-N-mety1-8-0x0-N—propy1-
purin-7-carboxamit;
6-amino-N—etyl-2-(ety1sulfonimidoyl)-9-[(4-ﬂ0phenyl)metyl] -N-metyl-8-oxo-purin-7-
carboxamit;
6-amino-N-ety1-2-[S(S)-(etylsulfonimidoyl)]-9-[(4-ﬂopheny1)metyl]-N-metyl-8-0xo-
purin-7-carboxamit;
6-amino-N-ety1-2-[S(R)-(etylsulfonimidoyl)]-9-[(4-ﬂophenyl)metyl]-N—metyl-S-oxo-
purin-7-carboxamit;
6-amino-9-[(4-br0mopheny1)metyl]-2-(etylsulfonimidoyl)-N—metyl-8-0xo-N—propyl-
purin-7-carboxamit;
6-amino-2-[S(R)—etylsulfonimidoyl]-9-[(4-bromophenyl)metyl]-N—metyl-8-0xo-N-
propyl-purin-7-carboxamit;
6-amino-2-[S(S)-etylsulfonimidoyl]-9-[(4-bromophenyl)metyl] -N-metyl-8-oxo-N-
propyl-purin-7-carboxamit;
6-amino-9-[(4-bromophenyl)metyl]-N-ety1-2-(etylsulfonimidoyl)-N—metyl-8-0xo-
purin-7-carboxamit;
6-amino-9-[(4-bromophenyl)metyl] -N-etyl-2-[S(S)-(etylsulfonimidoyl)]-N-metyl-8-
oxo-purin-7-carboxamit; va
6-amino-9-[(4-bromophenyl)metyl]-N-ety1-2-[S(R)-(etylsulfonimidoyl)]-N-metyl-S-
oxo-purin-7-carboxamit;
hogc mubi dugc dung, chét ddng phan d6i anh hodc chit ddng phan khong d6i quang
ctia no.

Mbdt phuong an khac nita cua sang ché 13 & chd (xiv) nhiéu hop chit cu thé c6

cong thire (I) 1a céc hop chét sau:
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6-amino-9-benzyl-N—mety1—8-oxo-N-propyl-Z-(propylsulfonimidoyl)purin-7-
carboxamit;
6-amino-9-[(4-clopheny1)mety1]-2-[S(R)-etylsulfonimidoyl]-N—metyl-8-oxo-N-pr0pyl-
purin-7-carboxamit;
6-amino—9-[(4-clophenyl)metyl]-2-[S(S)-etylsulfonimidoyl]-N-metyl-8-oxo-N-propyl-
purin-7-carboxamit;

6-amino-9-[(4-clophenyl)metyl] -N-etyl-2[S(S)-etylsulfonimidoyl]-N-metyl-8-oxo-
purin-7-carboxamit;

6-amino-9-[(4-clophenyl)metyl] -N-ety1-2-[S(R)-etylsulfonimidoyl] -N-metyl-8-oxo-
purin-7-carboxamit;

6-amino-2-[S(S)-etylsulfonimidoyl] -N-metyl-8-oxo-N-propyl-9-(p-tolylmetyl)purin-7-
carboxamit;
6-amin0-2-[S(R)-etylsulfonimidoyl]-N-metyl-8-oxo-N-propyl-9-(p-t01ylmetyl)purin-7-
carboxamit;
6-amino-N—etyl-2[S(S)—etylsulfonimidoyl]-N-metyl-8-ox0-9-(p-tolylmetyl)purin-7-
carboxamit;

6-amino-N-etyl-2-[ S(R)-etylsulfonimidoyl] -N-metyl-8-0x0-9-(p-tolylmetyl)purin-7-
carboxamit;

6-amino-2-(etylsulfonimidoyl)-9-[(4-flophenyl)metyl] -N-metyl-8-oxo-N-propyl-purin-
7-carboxamit;

6-amino-2-[S(S)etylsulfonimidoyl]-9-[(4-flophenyl)metyl] -N-metyl-8-oxo-N-propyl-
purin-7-carboxamit;
6-amino-2-[S(R)etylsulfonimidoyl]-9-[(4-ﬂ0phenyl)metyl]-N—mety1-8-oxo-N-propyl-
purin-7-carboxamit;

6-amino-N—ety1-2-(etylsulfonimidoyl)-9-[(4-ﬂopheny1)metyl] -N-metyl-8-oxo-purin-7-

carboxamit;

6-amin0-N—etyl-2-[S(S)-(etylsulfonimidoyl)]-9-[(4-ﬂ0phenyl)mety1] -N-metyl-8-oxo-

purin-7-carboxamit;

6-amino-N—ety1-2-[S(R)-(etylsulfonimidoyl)]-9-[(4-ﬂophenyl)metyl]-N-metyl-S-oxo-

purin-7-carboxamit;
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6-amin0-9-[(4-bromophenyl)mety1]-2-(etylsulfonimidoyl)-N—metyl-8-oxo-N-propy1-

purin-7-carboxamit;

6-amin0-2-[S(R)-etylsulfonimidoyl]-9—[(4-br0mophenyl)metyl]-N-metyl-8-0x0-N—

propyl-purin-7-carboxamit;

6-amino-2-[S(S)-etylsulfonimidoyl]-9-[(4-bromophenyl)metyl] -N-metyl-8-oxo-N-

propyl-purin-7-carboxamit;

6-amino-9—[(4-bromophenyl)metyl]-N-ety1-2-(etylsulfonimidoyl)—N—metyl-8-0x0-

purin-7-carboxamit;

6-amino-9-[(4-bromophenyl)metyl]-N-ety1-2-[S(S)-(etylsulfonimidoyl)]-N—metyl-8-

oxo-purin-7-carboxamit; va

6-amino-9-[(4-bromophenyl)metyl] -N-etyl-2-[S(R)-(etylsulfonimidoyl)]-N-metyl-8-
oxo-purin-7-carboxamit;

hodc mudi dugc dung, chét dong phan dbi anh hodc chit ddng phan khong d6i quang
ctia no.

Theo mét sb phuong 4n, cac hop chit cta sang ché duge thit nghiém va duoc so
sanh v6i cac hop chat tham chiéu dudi day. Vi hau hét cac cong ty sinh duge pham
thanh cong tip trung vao viéc phat hién va phat trién cAc chét chu van TLR7 dé di€u tri
cac bénh vé gan, Gilead c6 duong van chuyén chét cht van TLR7 tién bod nhit véi cac
hop chét din nhu GS-9620 ma dugc dua vao nghién clru giai doan II. Hop chét Gilead
GS-9620 duge boc 10 trong US20100143301 nhu vi dy 49, hop chit S-2 va hop chét
S-3 dugce boc 10 trong JP1999193282 tit ca dugc chon lam cac hop chit tham khao

trong don nay:

NH, |, NH,
N_ _O H
NI X T N N
(@]
/\/\OJ\N/ N Q\ /k\ | N>=

l\@/\ ~% N
N o)
Q (GS-9620), \\Q\CI (S-2),
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Quy trinh tong hop

Céc hop chit theo séng ché ¢6 thé dugc didu ché bang cach thong thuong bét ky.
Cac quy trinh thich hop dé téng hop cic hop chét nay ciing nhu cic nguyén liéu bat
dau cia chung dugc dua ra trong cac so dd dudi day va trong cac vi du thuc hién. Tét
cA céc phin tir thé, cu thé, R! dén R' 14 nhu dugc mo ta & trén trir khi ¢6 quy dinh
khac. Ngoai ra, va trlr khi c6 quy dinh trdi ngugc hén, tit ca cac phan ung, cac didu
kién phan tng, cic chit viét tt va cac ky hiéu c6 cac nghia di dugc nguoi c6 trinh do

trung binh trong linh vire héa hoc hitu co biét r5.
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Hop chét c¢6 cong thic VI dugc didu ché bing cach dong vong isoxyanat VII
bing aminomalononitril p-toluensulfonat. Sau d6 hop chét hai vong c6 cong thuc V
duoc tdng hop bing cach cho hop chit c6 cong thic VI phan ung véi benzoyl
isothioxyanat vé6i sy c6 mat cta bazo vO co, nhu NaOH hoic KOH. Alkyl héa hop
chét hai vong c6 cong thitc V bang alkylhalogenua véi sy ¢6 mit clia bazo, nhu K2COs,
NaH ho#c Cs2CO;3, tao ra hop chit ¢6 cong thuc IV. Hop chit c6 cong thirc 11T dugc
didu ché biang cach oxy hoa hop chét c6 cong thuc IV bing chét oxy hoa, nhu axit
meta-cloperoxybenzoic, san pham cong ure-hydro peroxit va HIO4. Hop chét c6 cong
thitc II thu duogc bing cach imin héa hop chét c6 cong thic III bing chét phan Gng
imin hoéa, nhu natri azit trong axit, axit da néu, vi dy, la chét phan Gng Eaton hodc PPA.
Hop chit c6 cong thie I thu duge hing cach cho hgp chét c6 cong thirc IT phan ng
v&i carbamoyl clorua v6i sy ¢ mit cla bazo hdn hop nhu pyridin va trietylamin,

pyridin va DIPEA, DMAP va trietylamin, hodc DMAP va DIPEA.
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Sodo 2
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Hop chét c6 cong thuc I ciing ¢6 thé dugc diéu ché nhu So 6 2.

Hop chét c6 cong thire X duoc didu ché bang cach cho hop chét c6 cong thire XI
phan tng v6i R*NH,. Khir hop chét c6 cong thiae X bing chét phan tng khir, nhu bot
ké&m hodc st trong AcOH, tao ra hop chit c¢6 cong thie IX. BPong vong hop chét c6
cong thie IX bang cic chét phan tmg déng vong, nhu phosgen, carbonyl diimidazol,
dietyl cacbonat va triphosgen, tao ra hop chét c¢6 cong thirc VIII. Hop chét co cong
thirc IVa duge didu ché bang cach x Iy hop chét c6 cong thirc VIII biang PMBNH..
Hop chét ¢6 cong thire IIT duogc didu ché bang cich loai bao vé hop chét c6 cong thic
[Va bang axit, nhu CF3COOH, tiép theo 1a oxy hoa béng chat oxy héa, nhu axit meta-
cloperoxybenzoic, san phim cong ure-hydro peroxit va HIO4. Hop chét c¢6 cong thirc
1T thu dugc bing cach imin hoa hop chét ¢6 cong thirc I11 bing chét phan ing imin hoa,

nhu natri azit trong axit, axit da néu vi du la chét phan g Eaton hodc PPA.

Sang ché con d& cap dén quy trinh d8 didu ché hop chit c6 cong thuc (I) bao gbm

phan Ung cla:

hop chét c6 cong thuc (1),
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NH,
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1),

v6i carbamoyl clorua véi sy c6 mét cua bazo hdn hop;

trong d6 R! va R? dugc xac dinh & trén.

Trong budc & trén, bazo hdn hop c6 thé 1a, vi du, pyridin va trietylamin, pyridin

va DIPEA, DMAP va trietylamin, hodc DMAP va DIPEA.

Hop chét c6 cong thire (I) khi dugce san xuét theo quy trinh & trén ciing 1a dbi

tuwgng cla sang ché.
Duogc pham va cich dung

Phuong an khac nita dé xuét duogc phdm hoic thudc chta cac hop chét theo sang
ché va chét mang, chét pha lodng hodc ta dugc khong c6 tac dung diéu tri bénh, cling
nhu cac phuong phap st dung cac hgp chit theo séng ché dé bao ché dugc pham va
thube. Trong mdt vi du, cac hop chét c6 cong thirc (I) c6 thé dugc tao ché phim bang
cach tron & nhiét 4o moi truong, & d pH thich hop, va & muc dd tinh khiét mong
mudn, véi cac chét mang cé thé chép nhan v& mit sinh 1y, tic 13, céc chét mang ma
khong doc dbi véi thé nhan & nhitng liéu lugng va cac ndng d6 dugc st dung thanh
dang dung y ly. Do pH cua ché phdm nay phu thudc chi yéu vao viéc st dung cu thé
va ndng dd cia hop chit, nhung tét hon 12 ndm trong khoang tir 3 dén khoang 8. Trong
mdt vi du, hop chit c6 cong thie (I) dugce phéi tron trong dém axetat, & do pH=5.
Theo phuong an khéc nita, cdc hop chét c6 cong thire (I) 1a v trung. Hop chét nay c6
thé duogc bao quan, vi dy, dudi dang ché phim dang ran hodc vo dinh hinh, duéi dang

ché phim khb lanh hogc du6i dang dung dich chira nude.

Duogc phém duoc tao cong thirc, duge dinh lidu va duoc st dung theo kiéu phu
hop thuc tién y hoc tbt. Cac yéu td dé xem xét trong trudng hop nay bao gdm rbi loan
cu thé dugc diéu tri, dong vat c¢6 va cu thé cAn diéu tri, tinh trang 1dm sang cia ting
bénh nhin, nguyén nhan cua ri loan, vi tri vAn chuyén chét, phuong phap st dung,
lich trinh dung, va cac yéu td khac da dugc béc st biét. “Luong hitu hiéu” cta hop chét

duge st dung s& bi anh hudng boi nhitng xem xét nhu vy, va 1a luong tbi thidu can dé
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hoat hé}a thu thé TLR7 va tao ra INF-a va cdc xytokin khac, ma co thé duoc st dung,
nhung khong gidi han, dé diéu tri hoic phong ngira cho nhitng bénh nhan bi nhiém

virut viém gan B va/hodc C.

Trong mdt vi du, luong h&u‘hiéu vé mit dugc phém cua hop chét theo sang ché
duoc ding ngoai duong tiéu hda cho mbi lidu s& nim trong khoang tir khoang 0,1 dén
50 ‘mg/kg, theo cach khac nam trong khoang tir khoang 0,1 dén 30 mg/kg trong luong
ctia bénh nhan trong mot ngay, véi khoang ban dau thong thudng cua hop chét dugc
stt dung 13 nim trong khoang tir 0,3 dén 15 mg/kg/ngay. Theo phwong an khac nira,
c4c dang lidu don vi ding qua dudng miéng, nhur cac vién nén va cc vién nang, tot

hon 12 chira tir khoang 20 dén khoang 1000 mg hop chét theo sang ché.

Céc hop chét theo sang ché c6 thé dugc st dung theo céach thich hop bat ky, ké ca
dung qua dudng miéng, dung khu trd (bao gdm trong mé va duéi ludi), tryc trang, am
dao, qua da, ngoai duong ti€u hoa, dudi da, trong bung, trong phéi, trong da, trong vo
va mang cing va trong mili, va, néu mubn dé didu tri cuc bo, dung trong thuong ton.
Viéc truyén ngoai dudng tiéu héa bao gbdm diing trong co, trong tinh mach, trong dong

mach, trong bung, hodc dudi da.

Céc hop chét theo séng ché ¢o thé dugc st dung & dang dung thong thuong bét
ky, vi du céc vién nén, cac thudc bot, vién nang, dung dich, chét phéan tan, huyén phu,
sird, thudc xit, vién dan, gel, nhii twong, cao dan, v.v. Céc ché phém nay co thé chira
c4c thanh phan thong thudng trong cac ché phdm dugc, vi du cac chét pha loang, cac
chit mang, céc chét bién dbi do pH, chét tao ngot, chét tao khdi, va cac chit hoat tinh

khac.

Ché pham thong thuong duge didu ché biang cich tron hop chit theo sang ché va
chét mang hodc ta dugc. Cac chit mang va ta dugc thich hop dugc biét ro dbi véi
nguoi co hidu biét trung binh trong linh vuc va dugc 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.

Remineton: The Science and Practice of Pharmacy. Philadelphia: Lippincott, Williams

& Wilkins, 2000; va Rowe, Raymond C. Handbook of Pharmaceutical Excipients.

Chicago, Pharmaceutical Press, 2005. Céac ché pham nay c6 thé con bao gdbm mot hodc

nhiéu chét dém, chit 1am &n dinh, chét hoat dong bé mit, chét 1am 4m, chét boi tron,
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chét nhil twrong, chét tao huyén ph, chat bao quéan, chit chbng oxi hoa, chét can quang,
chét gy truot, chét trg xir 1y, chét mau, cht tao ngot, chét tao huong, chét tao mui,
cac chit pha lodng va cic chét phu gia da biét khac dé tao ra hinh thtrc thube bét mat
(tkc 13, hop chét theo sang ché hozic dugc phim chtra hop chét nay) hodc trg gitp viéc

bao ché san phdm thudc (tuc 13, thudc).

Vi dy v& dang liéu ding qua dudng miéng thich hop la vién nén chira khoang 20
dén 1000 mg hop chit theo sang ché dugc pha tron v6i khoang 30 dén 90 mg lactoza
khan, khoang tir 5 dén 40 mg natri croscarmeloza, khoang tur 5 dén 30 mg
polyvinylpyrolidon (PVP) K30, va khoang tir 1 dén 10 mg magie stearat. Cac thanh
phén dang bot dAu tién dugc tron v6i nhau va sau d6 tron véi dung dich cia PVP. Ché
phém tao ra co thé dugc 1am khd, duoc tao hat, duge tron véi magie stearat va dugc ép
thanh dang vién nén bang cach st dung thiét bi thong thudong. Mot vi du vé ché phim
dang sol khi co thé dugc didu ché bang cach hoa tan hop chét cta sang ché, vi du 20
dén 1000 mg, trong dung dich dém thich hop, vi du dém phosphat, bd sung chét bd, vi
du mudi nhu natri clorua, néu muén. Dung dich nay c6 thé duoc loc, vi du st dung
thibt bi loc kich ¢& 0,2 micron, d& loai bo cAc tap chat va céc chit ban.

Do d6, mdt phuong 4n, sang ché bao gdm dugc phim chira hop chét c6 cong
thirc (I) hodc céc mudi duge dung hodc cac chét déng phan dbi anh hodc céc chét déng
phén khong d6i quang ctia no.

Theo mot phuong 4n khac, sang ché bao gdbm dugc phim chtta hop chét c6 cong
thirc (I) hodc cac mubi dugc dung hodc cac chét ddng phan dbi anh hogic cac chét dong
phén khong d6i quang ctia no, cung v6i chit mang hoic ta dugc dugc dung.

Theo phuong 4n khéc nita, sang ché bao gdm duge phim chira hop chét c6 cong
thirc (I) hodc cac mubi dugc dung hodc céac chét ddng phan dbi anh hodc cac chét dong
phén khong d6i quang ctia nd dé dung trong viéc diéu tri nhiém virut viém gan B.

Céc chi dinh va phuong phap diéu tri
Sang ché dé xudt phuong phap diéu tri hodc phong ngira nhiém virut viém gan B

va/hodc nhiém virut viém gan C & bénh nhén cén diéu tri.
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Séang ché con d& xuét phuong phép dé dwa mét lugng hitu hiéu c6 tac dung didu
tri bénh ciia hop chét c6 cong thirc (I), hodc cac hop chit khac cua sang ché vao dong

mAau cia bénh nhan dé diéu tri vi/hoic phong nglra nhiém virut viém gan B va/hodc C.

Cac phuong phap theo sang ché 13 dic biét thich hop cho nhitng bénh nhén la
nguoi. Cu thé, cac phuong phép va cac lidu luong cla sang ché c6 thé hiru ich cho,
nhung khong giéi han ¢, nhitng bénh nhan bi nhiém HBV va/hoic HCV. Céc phuong
phép va cac lidu lugng chia sang ché ciing hitu ich cho nhitng bénh nhén qua tri liu
khéang virut khiac. Céc phuong phap ngin ngira cta sang ché 1a dic biét hiru ich cho
nhitng bénh nhén c6 nguy co nhiém virut. Nhitng bénh nhin nay bao gdm, nhung
khoéng gi¢i han &, nhitng ngudi 1am viéc cham soc st khoe, vi du bac si, y t4, nhiing
nguoi chdam séc bénh nhén hép héi; sT quan quan doi; gido vién; gido vién nudi day tré;
nhitng bénh nhén di du lich, hodc sdng & nhitng noi la, cu thé nhitng noi thudc thé giGi
thir ba bao gdbm nhitng ngudi 1am cong tac xa hoi, nha truyén gido, va cdc nha ngoai
giao. Cudi cung, cic phuong phap va céc ché phdm bao gbm viéc diéu tri nhitng bénh
nhan khoé chita hoic nhitng bénh nhan khang diéu tri nhu khang véi céc chét &rc ché

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

Phuong 4n khéc nita bao gdm phuong phap didu tri hodc phong ngira nhiém virut
viém gan B va/hodc nhiém virut viém gan C & dong vat co vi cAn diéu tri, trong d6
phuong phép nay bao gbm viéc cho dong vat c6 vi néu trén dung mot luong httu hiéu
¢6 tac dung didu tri bénh cla hop chét ¢6 cong thire (1), hodc cac chét ddng phan dbi
anh, cac chit ddng phan khong d6i quang, cac tién dwoc chit hodc cac mudi duoc
dung cua no.

Vi du thwe hién sang ché

Sang ché s& duoc hiéu diy da hon bang cich xem cac vi du sau. Tuy nhién,

ching khong dugc cAu tric 1am gidi han pham vi bao ho cta sang ché.

Céc chit viét tét:

Aq. trong nugc

BSA N, O-bis(trimetylsilyl)axetamit
CDI: N,N’-carbonyl diimidazol
DIEPA: N, N-dietylpropylamin
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DBU:
DPPA:

ECso:

EDC:

EtOAc hodc EA:

HATU:

hr(s):
HPLC:

HOBt:

MS (ESI):

m-CPBA:

MTEB:
NMP:
Cal’d:
PE:
PMB:
PPA:
QOD:

QW:

RT hoac rt:

sat.

TFA:

TEA:
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1,8-Diazabixycloundec-7-en

diphenylphosphoryl azit

ndng dd mol cia chét cht vén, ndng do nay tao ra 50% dap
{img 16n nhét c6 thé di véi chat chu vén do.
N1-((etylimino)metylen)-N3,N3-dimetylpropan-1,3-diamin
etyl axetat

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

gio

sic ky 16ng cao ap
N-hydroxybenzotriazol
phd khéi (ion héa phun dién tir)
axit 3-cloperbenzoic
metyl fert-butyl ete
N-metylpyrolidon

theo thtr nghiém

ete ddu mo
p-metoxybenzyl

axit polyphosphoric
cach ngay

mot 1an mot tudn
nhiét do trong phong
no, bdo hoa

axit trifloaxetic

trietylamin
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4% ty 18 thé tich

Diéu kién thir nghiém chung

Céac chét trung gian va cac hgp chét cubi ciing dugc tinh ché bang sic ky nhanh
bing cach st dung hop chit mot trong cac 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 ¢ 18: i) KP-SIL 60 A, c& hat: 40-60 pm; ii) Pang ky CAS sb: Silica Gel:
63231-67-4, ¢& hat: 47-60 micron silicagel; iii) ZCX tlr Qingdao Haiyang Chemical
Co., Ltd, 16: 200-300 hodc 300-400.

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

Phd LC/MS thu dugc bang cich st dung khéi lwong Waters UPLC-SQD Mass.
Céc didu kién LC/MS chuén 12 nhu sau (thoi gian chay: 3 phut):

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

Diéu kién bazo: A: NH3-H20 0,05% trong H2O; B: axetonitril.

Phé khdi (MS): nhin chung chi cic ion ma chi ra khéi lwong gbc duge béo céo,
va trir khi ¢6 quy dinh khéc, ion khéi duge néu 1a ion khéi duong (M+H)"

Phd NMR thu dugc bang cach sit dung Bruker Avance 400MHz.

T4t ca cac phan ung lién quan dén céac chit thir nhay véi khong khi duge thuc
hién trong moi truong argon. Cac chit thtr dugc dung nhu d nhén tir cic nha cung cap
thuong mai ma khong cAn tinh ché thém trir khi c6 quy dinh khéc.

Vi du diu ché
Diéu ché hop chét trung gian
Hop chat trung gian AA

N-metyl-N-propyl-carbamoyl clorua
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AA

B sung ting giot bis(triclometyl) cacbonat (8,11 g, 27 ,3 mmol) trong DCM (30
mL) vao hdn hgp ciia N-metylpropan-1-amin (5 g, 68,4 mmol) va natri hydrocacbonat
(11,5 g, 137 mmol) trong DCM (70 mL) & 0°C. Hon hgp nay dugc khudy & nhiét 46
trong phong trong 2 gio va dugce loc. Phan dich loc dugc cb trong chan khong. N-
metyl-N-propyl-carbamoyl clorua thu dugc (7,2 g, Hop chét trung gian AA) dugc sir
dung trong budc tiép theo ma khong cAn tinh ché thém.
Hop chét trung gian AB
N-(2-Metoxyetyl)-N-metyl-carbamoyl clorua
0

C|)J\r\\1/\/o\
AB

Hop chét trung gian AB dugc didu ché tuong tu theo Hop chit trung gian AA
bang céch st dung 2-metoxy-N-metyl-etanamin thay cho N-metylpropan-1-amin. N-
(2-Metoxyetyl)-N-metyl-carbamoyl clorua (8 g, Hop chét trung gian AB) thu dugc va

duoc st dung trong budc tiép theo ma khong can tinh ché thém.
Hop chét trung gian AC

N-Etyl-N-propyl-carbamoyl clorua

el

AC

Hop chét trung gian AC dugc didu ché tuong tu theo Hop chit trung gian AA
bang cach st dung N-etylpropan-1-amin thay cho N-metylpropan-1-amin. N-Etyl-N-
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propyl-carbamoyl clorua (12,6 g, Hop chét trung gian AC) thu dugc duéi dang dau

mau vang va dugc st dung trong budc tiép theo ma khong cAn tinh ché thém.
Hop chét trung gian AD
N-Etyl-N-(2-metoxyetyl)carbamoyl clorua
00—
o ,~/
Y

cl >

AD

Hop chét trung gian AD duoc didu ché tuong tu theo Hop chét trung gian AA
bing cach sit dung N-etyl-2-metoxyetanamin thay cho N-metylpropan-1-amin. Hop
chit N-etyl-N-(2-metoxyetyl)carbamoyl clorua thd (2,5 g, Hop chit trung gian AD)
thu dugc du6i dang diu mau vang nhat va dugc su dung trong bude tiép theo ma

khong cén tinh ché thém.
Hop chét trung gian AE

N-Butyl-N-etyl-carbamoyl clorua

T

(o]
Rai
AE

Hop chit trung gian AE dugc didu ché tuong tu theo Hop chit trung gian AA
bing cach sit dung N-etylbutan-1-amin (5 g) thay cho N-metylpropan-1-amin. Hop
chét N-butyl-N-etyl-carbamoyl clorua th6 (6,3 g, Hop chét trung gian AE) thu duoc
duéi dang ddu mau vang nhat va dugc st dung trong bude tiép theo ma khong can tinh

ché thém.

Hop chat trung gian AF
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N-(2-Metoxyetyl)-N-propyl-carbamoyl clorua

OoO—

S

%

AF

Hop chét trung gian AF dugc didu ché twong tu theo Hop chét trung gian AA
bing cach st dung N-(2-metoxyetyl)propan-1-amin (2 g, 17,1 mmol) thay cho N-
metylpropan-1-amin. Hop chit N-(2-metoxyetyl)-N-propyl-carbamoyl clorua thd (2,5
g, Hop chét trung gian AF) thu dugc dudi dang diu mau vang nhat va dugc st dung

trong budc tiép theo ma khong cAn tinh ché thém.
Hop chét trung gian AG

N,N-Bis(2-metoxyetyl)carbamoyl clorua

\
)

o|>\_N

C

\__\

O—
AG

Hop chét trung gian AG dugc didu ché tuong tu theo Hop chét trung gian AA
bang céch st dung bis(2-metoxyetyl)amin (2 g, 15 mmol) thay cho N-metylpropan-1-
amin. San phdm N,N-bis(2-metoxyetyl)carbamoyl clorua th6 (2,6 g, Hop chat trung
gian AG) thu duogc duéi dang diu mau vang nhat va dugc st dung trong budc tiép
theo ma khong can tinh ché thém.

Hop chét trung gian AH

Azetidin-1-carbonyl clorua
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O

O

Cl

AH

Hop chét trung gian AH duoc didu ché twong tu theo Hop chét trung gian AA
bing cach st dung azetidin hydroclorua (10,7 g, 107 mmol) va natri bicacbonat (3
duong luong) thay cho N-metylpropan-1-amin va natri bicacbonat (2 duong luong).
Hop chét azetidin-1-carbonyl clorua thd (1,5 g, Hop chét trung gian AH) thu dugc
duéi dang ddu mau vang nhat va dugc st dung trong bude tiép theo ma khong can tinh

ché thém.
Hop chét trung gian Al

N-isopropyl-N-metyl-carbamoyl clorua

Hop chit trung gian Al dugc didu ché twong tu theo Hop chét trung gian AA
bang cach st dung N-metylpropan-2-amin (5 g, 19,4 mmol) thay cho N-metylpropan-
1-amin. Hop chét N-isopropyl-N-metyl-carbamoyl clorua tho (8,6 g, Hop chét trung
gian AI) thu duoc dudi dang diu mau vang va dugc st dung trong bude tiép theo ma
khong can tinh ché thém.

Hop chét trung gian AL

N-Isobutyl-N-metyl-carbamoyl clorua

Hop chét trung gian AL dugc didu ché tuong tu theo Hop chét trung gian AA
béng céach sir dung N-2-dimetylpropan-1-amin (4,8 g) thay cho N-metylpropan-1-amin.
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Hop chét N-isobutyl-N-metyl-carbamoy! clorua thd (8,1 g, Hop chét trung gian AL)
thu duge dudi dang diu mau vang nhat va dugc st dung trong budc tiép theo ma

khong cin tinh ché thém.
Hop chit trung gian AP

Etyl 2-[clocarbonyl(metyl)amino]axetat

&
C>_ N\ ?
AP

B6 sung timg giot dung dich cla etyl 2-(metylamino)axetat hydroclorua (1,3 g,
8,46 mmol) va pyridin (1 mL) trong DCM (5 mL) vao dung dich cta triphosgen (728
mg, 2,45 mmol) trong DCM (5 mL) ¢ 0°C. Hon hop phan g nay trd thanh mau da
cam va xuit hién chit két thia mau vang, sau d6 hdn hop nay duge 1am Am dén nhiét do
trong phong. Sau khi khudy trong 1 gid, HCI chtta nuée (0,1N, 25 mL) duoc bd sung
vao hdn hop phan tmg nay, 16p hitu co duoc tach ra, dugc rira béng dung dich HC1 0,1
N (10 mL) hai lan, nuéc mudi (10 mL), duoc lam kho bang Na»SO4 va duge ¢d trong
chan khong d tao ra etyl 2-[clocarbonyl(metyl)amino]axetat tho (2,0 g, Hop chét
trung gian AP) dudi dang diu mau vang nhat va dugc st dung trong budc tiép theo ma

khong cin tinh ché thém.
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Hop chit trung gian AR

tert-Butyl 3-[clocarbonyl(metyl)amino]propanoat

A
§>—~\j

Budc 1: Didu ché hop chét tert-butyl 3-(metylamino)propanoat (Hop chit AR-1)

AR-1

B4 sung metylamin hydroclorua (4,74 g, 70 mmol) va DBU (21,4 g, 140 mmol)
vao dung dich cta fert-butyl acrylat (3 g) trong DMF (40 mL) & -45°C. Sau d6 nhiét
d6 phan g duoc dé 4m dén -10°C. Hon hop phan g nay duge khudy & nhiét do nay
trong 2,5 gio. EO (200 mL) duge bd sung va hdn hop tao ra duge rira bang dung dich
nuée mudi (50 mL) bén 1an. Lép hitu co duge tach ra duge lam kho bang NaySO4 va
dugc c6 trong chan khong @8 tao ra fert-butyl 3-(metylamino)propanoat (3,5 g, hop

chit AR-1) duéi dang dAu mau vang nhat.

Buéc 2: Didu ché hop chét fert-butyl 3-[clocarbonyl(metyl)amino]propanoat (Hop
chét trung gian AR)

o Y-
el

Hop chit trung gian AR dugc didu ché tuong tu theo Hop chét trung gian AP
bang cach st dung tert-butyl 3-(metylamino)propanoat (3,4 g, hop chit AR-1) thay
cho etyl 2-(metylamino)axetat hydroclorua.  Hop chit  tert-butyl  3-
[clocarbonyl(metyl)amino] propanoat tho (3,5 g, Hop chét trung gian AR) thu duoc va
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dugc st dung trong budc tiép theo ma khong cAn tinh ché thém.
Hop chit trung gian AS

Etyl (25)-2-[clocarbonyl(metyl)amino]propanoat

o/

AS

Budc 1: Didu ché hop chit etyl (25)-2-(metylamino)propanoat hydroclorua (Hop chét
AS-1)

o

N HCI

AS-1

Bb sung timg giot SOCL (1,50 g, 12,61 mmol) vao dung dich cua axit (2S)-2-
(metylamino)propanoic (1 g, 9,70 mmol) trong EtOH (10 mL) & 0°C trong 0,5 gio.
Hon hop phéan tmg nay dugc khudy & 25°C trong 15,5 gio, sau d6 dugc pha lodng bang
EA (20 mL), dugc rira bang H2O (5 mL) va nugce mubi (5 mL). Lép hitu co dugc lam
kho bing NaySO4 va dugce cb trong chan khong. Etyl (2S)-2-(metylamino)propanoat
hydroclorua (1,8 g, hop chit AS-1) thu dugc dudi dang diu mau vang va dugc sir dung

trong budc tiép theo ma khong cn tinh ché thém.
Budc 2: Diéu ché hop chét etyl (25)-2-(metylamino)propanoat (Hop chit AS-2)

o)

o

HN\

AS-2
Dung dich cua etyl (25)-2-(metylamino)propanoat hydroclorua (1,8 g, hop chét
AS-1) trong EA (10 mL) dugc didu chinh dén @6 pH = 8 bang dung dich nudc
NaHCO; 10% khéi lwong. Hon hop phan tmg nay dugc khudy & nhiét d¢ trong phong

trong 0,5 gid. Lop hitu co dugc ria bang dung dich nudc mubi (5 mL), dugc 1am khd
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bing NaySO4 va dugc cd trong chan khong. Etyl (28)-2-(metylamino)propanoat (620
mg, hgp chit AS-2) thu dugc dudi dang dau mau vang va dugc st dung trong budc
tiép theo ma khong cAn tinh ché thém.

Budc 3: Diéu ché hop chét etyl (25)-2-[clocarbonyl(metyl)amino]propanoat (Hop chat
trung gian AS)

o/

e

AS

Hop chit trung gian AS duoc diéu ché tuong tu theo Hop chit trung gian AP
bang céch st dung etyl (28)-2-(metylamino)propanoat (260 mg, hop chit AS-2) thay
cho etyl 2-(metylamino)axetat hydroclorua. Hop chét etyl (25)-2-[clocarbonyl(metyl)
amino]propanoat tho (200 mg, Hop chét trung gian AS) thu dugc dudi dang diu mau

vang va dugc st dung trong budc tiép theo ma khong cAn tinh ché thém.
Hop chét trung gian AT

tert-Butyl (2S)-2-[clocarbonyl(metyl)amino]-4-mety1-pentanoat

X
c>— A

AT

Bude 1: Diéu ché hop chét rert-butyl (25)-4-metyl-2-(metylamino)pentanoat (Hop chét

AT-1)
X
HN (0]
\

AT-1

2-Metylpropen (25 g, 446 mmol) dugc thdi bot vao DCM (50 mL) ¢ -78°C. Sau

-38-



36705

d6 dung dich 2-metylpropen dugc bd sung vao dung dich cia hydroclorua cia axit (S)-
4-metyl-2-(metylamino)pentanoic (500 mg, 2,75 mmol) va H>SOs4 (3,68 g, 2 mL, 37,5
mmol) trong dioxan (20 mL) & 0°C. Hon hop phan tng nay dugc khudy & nhiét do
trong phong trong 18 gidr trong binh dugc dy kin. Dung dich phan tng nay dugc rot
vao trong dung dich KOH chira nuéc lanh nhu da (8,4 g trong nude (30mL) va hdn
hop tao ra dugc chiét bing DCM (50 mL) hai lan. L6p hitu co duge thu gom duge rira
bing dung dich nude mudi (30 mL) hai 14n, duge 1am kho bang Na;SO4 va dugc ¢
trong chén khong dé tao ra san phim tert-butyl (25)-4-metyl-2-(metylamino)pentanoat
thd (Hop chit AT-1) dudi dang diu mau vang nhat.

Buéc 2: Pidu ché hop chét ters-butyl (28)-2-[clocarbonyl(metyl)amino]-4-metyl-
pentanoat (Hop chét trung gian AT)

ol<
0]
S o
Cl \
AT

Hop chét trung gian AT dugc didu ché tuong tu theo Hop chét trung gian AP
bang cach st dung fert-butyl (25)-4-metyl-2-(metylamino)pentanoat (300 mg, hop
chit AT-1) thay cho etyl 2-(metylamino)axetat hydroclorua. Hop chét tert-butyl (25)-
2-[clocarbonyl(metyl)amino]-4-metyl-pentanoat tho (350 mg, Hop chét trung gian AT)
thu dugc dudi dang diu mau vang nhat va dugc sit dung trong budc tiép theo ma

khong can tinh ché thém.
Hop chét trung gian AU

Isopropyl (2S)—2-[clocarbonyl(metyl)amino]-4-metyl-pentanoat
~
o)
S o
o\
AU
Budc 1: Diu ché hop chét isopropyl (25)-4-metyl-2-(metylamino)pentanoat
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; '<o
—N o
H HCl

AU-1

hydroclorua (Hop chat AU-1)

Bd sung timg giot thionyl clorua (655 mg, 402 pL) vao dung dich cua
hydroclorua cta axit (S)-4-metyl-2-(metylamino)pentanoic (0,5 g) trong i-PrOH (7,8
g, 10 mL) & nhiét d0 trong phong. Hon hop tao ra duge khudy va dugc hdi luu trong
16 gid va sau d6 duge cb trong chén khong. Phan cin duge bazo hoa bang dung dich
nuée NaHCOs bdo hoa (30 mL) va dugc chiét bang DCM (50 mL). Lép hitu co duge
rira bang dung dich nuéc mubi, dugc 1am khod bing NaySO4 va duge co trong chan
khong. Phan cin dugc tao thanh mudi bing HCI/EtOAc (10 mL, 1 mmol/mL) va dugc
cd dé tao ra isopropyl (25)-4-metyl-2-(metylamino)pentanoat hydroclorua (510 mg,
hop chit AU-1) dudi dang chit rin mau tring.

Buéc 2: Didu ché hop chét isopropyl (25)-2-[clocarbonyl(metyl)amino]-4-metyl-
pentanoat (Hop chét trung gian AU)

RS

C>— N\ >
AU

Hop chit trung gian AU duoc didu ché tuong tu theo Hop chét trung gian AP
bang cach st dung isopropyl (25)-4-metyl-2-(metylamino)pentanoat hydroclorua (500
mg, hop chit AU-1) thay cho etyl 2-(metylamino)axetat hydroclorua. Hop chét
isopropyl (25)-2-[clocarbonyl(metyl)amino]-4-metyl-pentanoat tho (650 mg, Hop chét
trung gian AU) thu dugc dudi dang dAu mau vang nhat va dugc st dung trong bude

tiép theo ma khong can tinh ché thém.
Hop chét trung gian AV

Etyl (28)-2-[clocarbonyl(metyl)amino]-3-metyl-butanoat
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ote

Cl>\._ N O
AV

Budc 1: Didu ché hop chét etyl (25)-3-metyl-2-(metylamino)butanoat hydroclorua

(Hop chét AV-1)
0
ﬂ N

HN o HCI

\
AV-1

B6 sung timg giot thionyl clorua (2,45 g, 21 mmol) vao dung dich cua axit (25)-
3-metyl-2-(metylamino)butanoic (1,0 g, 7,6 mmol) trong EtOH (10 mL) & nhiét do
trong phong. Hon hgp tao ra duge khudy va dugc hoi luu trong 16 gid va sau d6 duge
cO trong chan khong. Phén cin dugc bazo hoa bang dung dich nudc NaHCO; béo hoa
(30 mL) va dugc chiét bang DCM (50 mL) hai lan. Lép hitu co duge thu gom dugce
rira bang dung dich nudc mubi, dugc 1am khd bang NaySOq4 va duge co trong chan
khong. Phin cin dugc hoa tan trong HCI/EtOAc (10 mL, 1 M) va dugc ¢cd dé tao ra
etyl (25)-3-metyl-2-(metylamino)butanoat hydroclorua (1,9 g, hop chit AV-1) duéi

dang chat rdn mau trang.

Bué6c 2: Diéu ché hop chét etyl (2S)-2-[clocarbonyl(metyl)amino]-3-mety1-butanoat

(Hop chét trung gian AV)
o/
o)

Dal G
AV

Hop chit trung gian AV dugc didu ché twong tu theo Hop chét trung gian AP
bing cach st dung etyl (25)-3-metyl-2-(metylamino)butanoat hydroclorua (500 mg,
hop chit AV-1) thay cho etyl 2-(metylamino)axetat hydroclorua. Hop chét etyl (25)-2-
[clocarbonyl(metyl)amino]-3-metyl-butanoat tho (600 mg, Hop chét trung gian AV)
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thu duoc dudi dang dAu mau vang nhat va dugc st dung trong budc tiép theo ma

khong can tinh ché thém.
Hop chit trung gian AW

Etyl (2S)-2-[clocarbonyl(metyl)amino]-4-mety1—pentanoat

o/
o
>\—N o
o N\
AW

Budc 1: Didu ché hop chét etyl (2S)-4-metyl-2-(metylamino)pentanoat hydroclorua

(Hop chat AW-1)
2/ o/
HCI
HN (@]
\

AW-1

B sung timg giot thionyl clorua (1,07 g, 8,3 mmol) vao dung dich cua axit (2S)-
4-metyl-2-(metylamino)pentanoic (1 g, 6,9 mmol) trong EtOH (10 mL) & nhiét do
trong phong. Hon hop tao ra dugce khudy & hoi luu trong 16 gid va sau d6 duogc cd
trong chéan khong. Phén cin duoc bazo hoa bing dung dich nuéc NaHCO3 bao hoa (30
mL) va dugc chiét bing DCM (50 mL). Lép hitu co duge rua béng dung dich nudc
mudi, dugce lam khd bang Na>SO4 va dugc cd trong chan khong. Phan cin duoc tao
thanh mudi bing HCVEtOAc (10 mL, lmmol/mL) va dugc cd dé tao ra etyl (25)-4-
metyl-2-(metylamino)pentanoat hydroclorua (1,8 g, hop chdt AW-1) dudi dang chét

ran mau trang.
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Buéc 2: Didu ché hop chét etyl (25)-2-[clocarbonyl(metyl)amino]-4-metyl-pentanoat
(Hop chit trung gian AW)

o/
o
>\-—N o
o\
AW

Hop chét trung gian AW duoc diéu ché twong tu theo Hop chét trung gian AP
bang cach st dung etyl (2S)-4-metyl-2-(metylamino)pentanoat hydroclorua (610 mg,
AW-1) thay cho etyl 2-(metylamino)axetat hydroclorua. Hop chét etyl (2S)-2-
[clocarbonyl(metyl)amino]-4-metyl-pentanoat tho (280 mg, Hop chét trung gian AW)
thu duoc du6i dang diu mau vang nhat va dugc sit dung trong bude tiép theo ma

khéng can tinh ché thém.
Hop chét trung gian AX
Etyl (28)-2-[clocarbonyl(metyl)amino]-3-phenyl-propanoat

Khong d6i xting

o/
0
YN O
c N

AX

Hop chét trung gian AX dugc didu ché tuong tu theo Hop chét trung gian AP
bang cach st dung (S)-etyl-2-(metylamino)-3-phenylpropanoat thay cho etyl 2-
(metylamino)axetat hydroclorua. Hop chét etyl (2S)-2-[clocarbonyl(metyl)amino]-3-
phenyl-propanoat tho (200 mg, Hop chét trung gian AX) thu dugc dudi dang diu mau

vang nhat va dugc st dung trong budc tiép theo ma khong cAn tinh ché thém

Hop chét trung gian AY
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Isopropyl (25)-2-[clocarbonyl(metyl)amino]-3-phenyl-propanoat

<
0o
>\—N 0
o\
AY

Hop chét trung gian AY dugc didu ché tuong tu theo Hop chét trung gian AP
bang céach st dung isopropyl (25)-2-(metylamino)-3-phenyl-propanoat (190 mg) thay
cho etyl 2-(metylamino)axetat hydroclorua. Hop chit isopropyl (25)-2-
[clocarbonyl(metyl)amino]-3-phenyl-propanoat thd (220 mg, Hop chét trung gian AY)
thu duge dudi dang diu mau vang nhat va dugc st dung trong budc tiép theo ma

khong can tinh ché thém.
Hop chat trung gian AZ

(S)-tert-butyl 2-((clocarbonyl)(metyl)amino)-3-phenylpropanoat

X
)
Cl>\._N\ o

AZ

Bude 1: Didu ché hop chét fert-butyl (25)-2-(metylamino)-3-phenyl-propanoat (Hop

chit AZ-1)
2 oi<
HN O
\

AZ-1

2-Metylpropen (25 g, 446 mmol) dugc thdi bot vao DCM (50 mL) & -78°C. Sau
d6 dung dich 2-metylpropen dugc bd sung vao dung dich cia axit (S)-2-(metylamino)-

3-phenylpropanoic (500 mg) va H>SO4 (3,68 g, 2 mL) trong dioxan (20 mL) & 0°C.
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Hbn hop phéan tng nay dugc khudy & nhiét d6 trong phong trong 18 gid trong binh
duoc day kin. Hon hop phan Gng nay dugc rét vao trong dung dich KOH chtra nuéc
lanh nhu d4 (8,4 g trong nuéc (30 mL)) va hén hop tao ra duge chiét bang DCM (50
mL) hai 14n. Lép hitu co dugce rira bang dung dich nudce mubi (30 mL) 2 14n, dugc 1am
kho bing Na;SOs va dugc cd trong chén khong dé tao ra tert-butyl (25)-2-
(metylamino)-3-phenyl-propanoat (710 mg, hop chit AZ-1) duéi dang diu mau vang
nhat.

Busc 2: Didu ché hop chit (S)-tert-butyl 2-((clocarbonyl)(metyl)amino)-3-
phenylpropanoat (Hop chét trung gian AZ)

ol<
0
NV
o\
AZ
Hop chit trung gian AZ duge didu ché tuwong tu theo hop cht trung gian AP
bang cach st dung fert-butyl (25)-2-(metylamino)-3-phenyl-propanoat (Hop chét AZ-
1) thay cho etyl 2-(metylamino)axetat hydroclorua. Hop chit tert-butyl (25)-2-
[clocarbonyl(metyl)amino]-3-phenyl-propanoat thd (360 mg, Hop chét trung gian AZ)
thu duoc dudi dang diu mau vang nhat va dugc st dung trong budc tiép theo ma
khong can tinh ché thém

Hop chét trung gian BA

N-[2-[axetyl(metyl)amino]etyl]-N—metyl-carbamoyl clorua

—

N—

e

BA
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Buéc 1: Didu ché hop chit tert-butyl N-[2-[axetyl(metyl)amino]etyl]-N-metyl-
carbamat (Hop chit BA-1)

o

N—

N
>

B6 sung ting giot anhydrit axetic (3,06 g, 30 mmol) vao dung dich cla ferz-butyl
metyl(2-(metylamino)etyl)carbamat (1,13 g, 6 mmol) trong pyridin (10 mL) & 0°C.
Sau d6 dung dich ndy dugc khudy & nhiét d trong phong trong 0,5 gio. Dung moi
dugec loai bo trong chan khong va phan cin dugc phin b gitta hdn hgp cia EtOAc (50
mL) va dung dich nugc NaHCO3 bdo hoa (25 mL). Lép hitu co duge tach ra, dugc rira
bang dung dich nudc mubi (20 mL), dugc lam kho bang Na;SO4 va dugc cd trong
chan khong dé tao ra fers-butyl N-[2-[axetyl(metyl)amino]etyl]-N-metyl-carbamat
(1,28 g, hop chit BA-1) du6i dang diu mau vang.

Budc 2: Didu ché hop chét N-metyl-N-(2-(metylamino)etyl)axetamit hydroclorua
(Hop chit BA-2)

BA-2

Hon hop ctia tert-butyl N—[2-[axetyl(metyl)amino]etyl]-N-metyl-carbamat (1,1 g,
hop chat BA-1) trong HCV/EtOAc (10 mL, IN HCI trong EtOAc) duoc khudy & nhiét
d6 trong phong trong 2 gio, sau do hdn hop nay dugce loc. Chét rdn duoc thu gom duge
rira bang dung dich EtOAc (5 mL) ba 1An va dugc 1am kho trong chan khong dé tao ra
hop chét N-metyl-N-(2-(metylamino)etyl)axetamit hydroclorua thd (460 mg, hop chét

BA-2) duéi dang chit rin mau tring.
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Bude 3: Diu ché hop chit N—[2-[axetyl(metyl)amino]etyl]-N-metyl-carbamoyl clorua
(Hop chét trung gian BA)

ol

N—

3

BA

Hop chit trung gian BA duoc didu ché tuong tu theo Hop chét trung gian AP
bang cich st dung N-metyl-N-(2-(metylamino)etyl)axetamit hydroclorua (200 mg,
hop chdt BA-2) thay cho etyl 2-(metylamino)axetat hydroclorua. Hop chit N-[2-
[axetyl(metyl)amino]etyl]-N—metyl-carbamoyl clorua thd (300 mg, Hop chét trung

gian BA) thu dugc va dugc sit dung trong bude tiép theo ma khong cAn tinh ché thém.
Hop chét trung gian BB

Metyl N-[2-[clocarbonyl(metyl)amino] etyl]-N-metyl-carbamat

BB

Budc 1: Didu ché hop chét metyl N-metyl-N-[2-(metylamino)etyl]carbamat (Hop chét
BB-1)

i~ 1
\ O
BB-1

B4 sung timg giot metyl cloformat (1,92 g) vao dung dich ctia N,N'-dimetyletan-
1,2-diamin (10 g) trong THF (40 mL) & -70°C trong 1 gid. Hon hop nay dugc khudy &
25°C trong 15 gid va sau do duge loc va dugc rira bing nudc va nude mudi. Lép hitu

co duoc 1am khé va duge cd dé tao ra phén cin mau vang, phan nay dugc tinh ché
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bing sic ky cot d8 tao ra metyl N-metyl-N-[2-(metylamino)etyl]carbamat (2 g, hop
chit BB-1) dudi dang dau khéng mau.

Buéc 2: Didu ché hop chit metyl N-[2-[clocarbonyl(metyl)amino]etyl]-N—metyl-
carbamat (Hop chit trung gian BB)

BB

Hop chét trung gian BB duoc didu ché tuong tu theo Hop chét trung gian AP
bang cach st dung metyl N-metyl-N-[2-(metylamino)etyl]carbamat (2,0 g, hop chét
BB-1) thay cho etyl 2-(metylamino)axetat hydroclorua. Hop chit metyl N-[2-
[clocarbonyl(metyl)arnino]etyl]-N-metyl—carbamat thd (2,2 g, Hop chét trung gian BB)

thu dugc va dugc sit dung trong bude tiép theo ma khong cAn tinh ché thém.
Hop chét trung gian BC

tert-Butyl N- [2-[clocarbonyl(metyl)amino]etyl] -N-metyl-carbamat

(o]
DA
BC

Bude 1: Diéu ché hop chét zert-butyl N—metyl-N—[2-(metylamin0)etyl]carbamat (Hop
chét BC-1)
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B4 sung timg giot dung dich ctia Boc;O (10 g, 10,6 mL, 45,8 mmol) trong DCM
(100 mL) vao dung dich cua NN’ -dimetyletan-1,2-diamin (40,4 g) trong DCM (300
mL) & 0°C trong hon 1 gio. Hon hop phén tng nay dugc khudy & nhiét do trong phong
trong 18 git. Lép hitu co dugce rira bing dung dich nuéc NaHCO3 béo hoa (50 mL),
nuée mudi (50 mL), duge lam kho bing Na,SO4 va duge ¢d trong chan khong. Phin
cin dugc tinh ché bing sic ky cot dé tao ra tert-butyl N-metyl-N-[2-
(metylamino)etyl]carbamat (6,8 g, hop chit BC-1) duéi dang diu mau vang. 'H NMR
(400MHz, CDCl3) 6 ppm: 3,34 (br. s., 2H), 2,89 (s, 3H), 2,74 (t, J = 6,7 Hz, 2H), 2,46
(s, 3H), 1,47 (s, 9H).

Buéc 2: Pitu ché hop chit terz-butyl N—[2-[clocarbonyl(metyl)amino]etyl]-N—metyl-
carbamat (Hop chét trung gian BC)

(e}
DA
BC

Hop chit trung gian BC dugc didu ché tuong ty theo Hop chét trung gian AP
bing cach st dung fert-butyl N—metyl-N-[2-(metylamino)etyl]carbamat (1,15 g, hop
chit BC-1) thay cho etyl 2-(metylamino)axetat hydroclorua. Hgp chét fert-butyl N-[2-
[clocarbonyl(metyl)amino]etyl] -N-metyl-carbamat thd (1,3 g, Hop chét trung gian BC)

thu duge va duge st dung trong bude tiép theo ma khong cAn tinh ché thém.
Hop chét trung gian BD

Etyl N-[2-[clocarbonyl(metyl)amino]etyl] -N-metyl-carbamat

BD

Bude 1: Didu ché hop chét etyl N-metyl-N-[2-(metylamino)etyl]carbamat (Hop chét
BD-1)
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Bé sung timg giot etyl cloformat (2,58 g) vao dung dich cua N,N'-dimetyletan-
1,2-diamin (10 g) trong DCM (40 mL) & 70°C trong 1 gid. Hon hop phan Gng nay
duoc khudy & 25°C trong 15 gio va sau do duoc loc va dugc rira bang nudc va nudc
mudi. L6p hitu co duge lam kho va dugc c6 trong chan khong. Phén cin mau vang
dugc tinh ché bang séc ky cot dé tao ra etyl N-metyl-N-[2-(metylamino)etyl]carbamat
(2 g, hop chit BD-1) duéi dang du khong mau.

Budc 2: DPidu ché hop chét etyl N—[2-[clocarbonyl(metyl)amino]etyl]-N—metyl-
carbamat (Hop chét trung gian BD)

BD
Hop chét trung gian BD dugc didu ché twong tu theo Hop chit trung gian AA
bang cach su dung etyl N-metyl-N-[2-(metylamino)etyl]carbamat (Hop chit BD-1)
thay cho etyl 2-(metylamino)axetat hydroclorua. Hop chit etyl N-[2-
[clocarbonyl(metyl)amino]etyl]-N-metyl-carbamat tho (2,2 g, Hop chét trung gian BD)

thu dugc va duge sit dung trong budc tiép theo ma khong cAn tinh ché thém.
Hop chét trung gian BE

2-[Clocarbonyl(metyl)amino]etyl N-butyl-N-metyl-carbamat

Cl o 0
Y
/N\/\O)L h{/\/\
BE

Buéc 1: Didu ché hop chét rert-butyl N-(2-hydroxyetyl)-N-metyl-carbamat (Hop chét
BE-1)
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OH
o j
OJ\N
e
BE-1

B4 sung Boc,O (34,87 g, 159,77 mmol) vao dung dich ctia 2-(metylamino)etanol
(10 g, 133,14 mmol) trong DCM (10 mL) & 25°C. Hbn hop nay dugc khudy & 25°C
trong 16 gi® va sau d6 dugc co. Phén cin duge tinh ché bang séc ky cot dé tao ra tert-
butyl N-(2-hydroxyetyl)-N-metyl-carbamat (20 g, hop chit BE-1) du6i dang dau

khong mau.

Budc 2: Didu ché hop chét 2-[tert-butoxycarbonyl(metyl)amino]etyl N-butyl-N-metyl-
carbamat (Hop chit BE-2)

BE-2

B sung ting giot N-butyl-N-metyl-carbamoyl clorua (903 mg, 7,04 mmol) vao
dung dich cta fert-butyl N-(2-hydroxyetyl)-N-metyl-carbamat (880 mg, hop chéit BE-1)
va EtN (1 g, 10,08 mmol) trong DCM (10 mL) & -10°C trong 1 gio. Hon hop phan
ing nay dugc khudy & 25°C trong 15 gio va sau d6 dugce loc va dugce rua bang nudc va
nuée mudi. Lép hitu co duge lam kho va dugc c6 dé tao ra 2-[tert-
butoxycarbonyl(metyl)amino]etyl N-butyl-N-metyl-carbamat (2 g, hop chit BE-2)

duéi dang dau khong mau.

Buée 3: Diéu ché hop chit 2-(metylamino)etyl N-butyl-N-metyl-carbamat hydroclorua
(Hop chét BE-3)

o)
/n\/\o)LN/\/\
\ HCl
BE-3
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B4 sung HCVEA (40 mL, 1M) vao dung dich ctia 2-[tert-
butoxycarbonyl(metyl)amino]etyl N-butyl-N-metyl-carbamat (1 g, hop chit BE-2).
Hon hop phan ung nay dugc khudy & 0°C trong 0,5 gi¢ va dugc lam 4m dén 25°C va
dugc khudy trong 15,5 gio nita. Hon hop phan ung nay dugc cd dé tao ra 2-
(metylamino)etyl-N-butyl-N-metyl-carbamat hydroclorua (400 mg, hop chit BE-3)

duéi dang dau khong mau.

Buéc 4: Didu ché hop chit 2-[clocarbonyl(metyl)amino]etyl N-butyl-N-metyl-
carbamat (Hop chét trung gian BE)
Cl O 0

Y )LN/\/\
\

N
/\/\O

BE

Hop chét trung gian BE duoc didu ché tuong ty theo Hop chit trung gian AP
bang cach st dung 2- (metylamino)etyl N-butyl-N-metyl-carbamat hydroclorua (374
mg, hop chit BE-3) thay cho etyl 2- (metylamino)axetat hydroclorua. Hop chét 2-
[clocarbonyl(metyl)amino]etyl N-butyl-N-metyl-carbamat thd (330 mg, Hop chét
trung gian BE) thu dugc va dugc str dung trong budc tiép theo ma khong cn tinh ché

thém.
Hop chét trung gian BF

2-[Clocarbonyl(metyl)amino]etyl pyrolidin-1-carboxylat

C (0] 10
N\/\O)L NQ
BF

Bude 1: Pidu ché hop chit tert-butyl N-(2-hydroxyetyl)-N-metyl-carbamat (Hop chét
BF-1)
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OH
0 j
A
]
BF-1
B4 sung Boc2O (34,87 g, 159,77 mmol) vao dung dich cia 2-(metylamino)etanol
(10 g, 133,14 mmol) trong DCM (10 mL) & 25°C. Hon hop nay dugc khudy & 25°C
trong 16 gio. Hon hop phan tmg nay dugc co @ tao ra phan cin, phan cin nay dugc
tinh ché bing séc ky cot dé tao ra fert-butyl N-(2-hydroxyetyl)-N-metyl-carbamat (20 g,
hop chit BF-1) duéi dang dau khong mau.
Buéc 2: Pidu ché hop chét 2=[z‘ert-butoxycarbonyl(metyl)amino]etyl pyrolidin-1-
carboxylat (Hop chét BF-2)

o\(o o)
>( /N\/\O/\LNQ

BF-2
B sung timg giot pyrolidin-1-carbonyl clorua (458 mg, 3,4 mmol) vao dung dich
cua fert-butyl N-(2-hydroxyetyl)-N-metyl-carbamat (300 mg, 1,71 mmol, hop chét BF-
1) va EtsN (578 mg, 5,71 mmol) trong DCM (5 mL) & 0°C trong 0,5 gio va sau do
duoc khudy & 25°C trong 15,5 gio. Sau khi loc, phan dich loc dugc ria bang nudc va
nuée mudi. Lép hitu co duge Jam kho va duogc cO dé tao ra 2-[tert-
butoxycarbonyl(metyl)amino]etyl pyrolidin-1-carboxylat (335 mg, hop chit BF-2)

duéi dang dau khong mau.

Buéc 3: Piéu ché hop chit 2-(metylamino)etyl pyrolidin-1-carboxylat hydroclorua
(Hop chét BF-3)

(0]
/H\/\O)LNQ
HCI

BF-3
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2-[tert-butoxycarbonyl(metyl)amino]etyl pyrolidin-1-carboxylat (335 mg, hop
chit BF-2) dugc bd sung vao HCI trong EA (12,3 mL, 1M) va hdn hop nay dugc
khudy & 0°C trong 0,5 gio va sau d6 ¢ 25°C trong 15,5 gio nita. Hon hop phan tmg nay
duge cd dé& tao ra 2-(metylamino)etyl pyrolidin-1-carboxylat hydroclorua (300 mg,
hop chit BF-3) dudi dang dau khong mau.

Budc 4: Didu ché hop chit 2-[clocarbonyl(metyl)amino]etyl pyrolidin-1-carboxylat
(Hop chét trung gian BF)

Cl (¢] 1)

Y

APy
BF

Hop chét trung gian BF dugc didu ché tuong tu theo Hop chét trung gian AP
bang cach su dung 2-(metylamino)etyl pyrolidin-1-carboxylat hydroclorua (299 mg,
hop chit BF-3) thay cho etyl 2-(metylamino)axetat hydroclorua. Hop chit 2-
[clocarbonyl(metyl)amino]etyl pyrolidin-1-carboxylat thd (230 mg, Hop chét trung

gian BF) thu dugc va dugc st dung trong bude tiép theo ma khong cAn tinh ché thém.
Hop chét trung gian BG
2-[Clocarbonyl(metyl)amino]etyl N-metyl-N-propyl-carbamat
C|Yo 0
N0 )L h{/\/
BG

Bude 1: Didu ché hop chét tert-butyl N-(2-hydroxyetyl)-N-metyl-carbamat (Hop chét
BG-1)

oj\ N/r
4\ l
BG-1

B sung Boc2O (34,87 g, 159,77 mmol) vao dung dich cua 2-(metylamino)etanol
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(10 g, 133,14 mmol) trong DCM (10 mL) & 25°C. Hbn hgp phan tng nay dugc khudy
& 25°C trong 16 gid, sau d6 duge ¢b dé tao ra phﬁn cdn, phﬁn cin nay duoc tinh ché
bing sic ky cot dé tao ra tert-butyl N-(2-hydroxyetyl)-N-metyl-carbamat (20 g, hop
chit BG-1) duéi dang dau khdng mau.

Buéc 2: Didu ché hop chét tert-butyl-N—metyl—N—[Z-[metyl(propyl)carbamoyl]oxyetyl]
carbamat (Hgp chit BG-2)
o\(O o)
>( /N\/\ O)X\ [\{/\/

BG-2

B6 sung ting giot N-metyl-N-propyl-carbamoyl clorua (410 mg, 1,83 mmol) vao
dung dich cua tert-butyl N-(2-hydroxyetyl)-N-metyl-carbamat (265 mg, hop chit BG-1)
va B3N (1 mL, 5,71 mmol) trong DCM (5 mL) & 0°C trong 0,5 gio. Hbn hop phan tng
nay duogc khqu & 25°C trong 15,5 gid va sau do duoc loc va phén dich loc dugc rira
bang nuwdc va nuée mubi. Lop hitu co duge lam khd va dugc cd dé tao ra tert-butyl N-
metyl-N-[2-[metyl(propyl)carbamoyl]oxyetyl]carbamat (380 mg, hop chit BG-2) dudi

dang diu khong mau.

Buéc 3: Didu ché hop chit 2-(metylamino)etyl N-metyl-N-propyl-carbamat
hydroclorua (Hop chat BG-3)

0
/H\/\O)L,\{/\/
HC
BG-3

tert-butyl N-metyl-N- [2-[metyl(propyl)carbamoyl]oxyetyl]carbamat (380 mg,
hop chit BG-2) dugc bd sung vao HCI trong EA (13,7 mL, 1M). Hon hop nay duge
khudy & 0°C trong 0,5 gio. Sau do, hdn hop nay dugc khudy & 25°C trong 15,5 gio nita
va duge co dé tao ra 2-(metylamino)etyl N-metyl-N-propyl-carbamat hydroclorua (300
mg, hop chit BG-3) dudi dang dau khong mau.

Budc 4: Didu ché hop chét 2-[clocarbonyl(metyl)amino]etyl N-metyl-N-propyl-
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carbamat (Hop chét trung gian BG)

Cl (0] o)
/N\/\O)L [\{/\/
BG

Hop chét trung gian BG duoc didu ché twong tu theo Hop cht trung gian AP
bing cach st dung 2-(metylamino)etyl N-metyl-N-propyl-carbamat hydroclorua (330
mg, hop chat BG-3) thay cho etyl 2-(metylamino)axetat hydroclorua. Hop chét 2-
[clocarbonyl(metyl)amino]etyl-N-metyl-N—propyl-carbamat (300 mg, Hop chét trung
gian BG) thu dugc va duge st dung trong bude tiép theo ma khong cAn tinh ché thém.

Hop chét trung gian BH
2-[Clocarbonyl(metyl)amino]etyl N, N-dietylcarbamat
Cl 0} fe)

T~

/N\/\O \\

BH

Buéc 1: Didu ché hop chét er-butyl N-(2-hydroxyetyl)-N-metyl-carbamat (Hop chét
BH-1)

O)OJ\NJ/
4\ |
BH-1

Bb sung Boc,O (34,87 g, 159,77 mmol) vao dung dich cua 2-(metylamino)etanol
(10 g, 133,14 mmol) trong DCM (10 mL) & 25°C. Hon hop nay dugc khudy & 25°C
trong 16 gid va sau d6 dugc co, phan cgn dugce tinh ché bing sic ky cdt dé tao ra tert-
butyl N-(2-hydroxyetyl)-N-metyl-carbamat (20 g, hop chat BH-1) dudi dang dau
khong mau.
Busc 2: Didu ché hop chit 2-[tert-butoxycarbonyl(metyl)amino]etyl-N,N—
dietylcarbamat (Hop chit BH-2)
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Bd sung timg giot N,N-dietylcarbamoyl clorua (248 mg, 1,83 mmol) vao dung
dich cua fert-butyl N-(2-hydroxyetyl)-N-metyl-carbamat (200 mg, 1,14 mmol, hop
» chit BH-1) va EtN (578 mg, 5,71 mmol) trong DCM (5 mL) ¢ 0°C trong 0,5 gio va
duogc khuéy & 25°C trong 15,5 gid. Sau khi loc, phﬁn dich loc dugc rira béng nudc va
nuéc mudi. Lép hitu co duge 1am kho va duge cd d& tao ra hop chat 2-[tert-
butoxycarbonyl(metyl)amino]etyl N, N-dietylcarbamat (313 mg, hop chit BH-2) dudi
dang dau khong mau.
Bude 3: Didu ché hop chét 2-(metylamino)etyl N, N-dietylcarbamat hydroclorua (Hop
chit BH-3)

0
/n\/\o)L NS

HCI

BH-3
2-[tert—butoxycarbonyl(metyl)amino]etyl N, N-dietylcarbamat (436 mg, 1,77

mmol, hop chit BH-2) dugc bd sung vao HCI trong EA (17 mL, 1M). Hon hop nay
duoc khudy & 0°C trong 0,5 gio. Sau d6 hdn hop nay dugc khudy & 25°C trong 15,5
gid nita va duge co d8 tao ra 2-(metylamino)etyl N,N-dietylcarbamat hydroclorua (230
mg, hop chit BH-3) dudi dang dau khong mau.
Buéc 4: Didu ché hop chét 2-[clocarbonyl(metyl)amino]etyl N, N-dietylcarbamat (Hop
chét trung gian BH)

cl_ O o

T~

N0 \\

BH

Hop chét trung gian BH duoc didu ché tuong tu theo Hop chét trung gian AP
bang cach st dung 2-(metylamino)etyl N, N-dietylcarbamat hydroclorua (274 mg, hop
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chit BH-3) thay cho etyl 2-(metylamino)axetat hydroclorua. Hop chat 2-
[clocarbonyl(metyl)amino]etyl N, N-dietylcarbamat tho (250 mg, Hop chét trung gian

BH) thu dugc va dugc str dung trong bude tiép theo ma khong cAn tinh ché thém.
Hop chét trung gian BI
2-[Clocarbonyl(metyl)amino]etyl etyl cacbonat

CIYO o
//N\\v//\‘o/ll‘o’/\\\

BI

Bude 1: Diéu ché hop chit tert-butyl N-(2-hydroxyetyl)-N-metyl-carbamat (Hop chét
BI-1)

%/OYO

NS0
BI-1
B6 sung BocyO (3,49 g, 15,98 mmol) vao dung dich ctia 2-(metylamino)etanol (1

g, 13,31 mmol) trong DCM (10 mL) & 25°C. Hon hop phén tng nay duoc khudy &
25°C trong 16 gio, sau d6 dugc co d8 tao ra san pham thd, san phim nay dugc tinh ché
bing sic ky cot dé tao ra tert-butyl N-(2-hydroxyetyl)-N-metyl-carbamat (1,6 g, hop
chét BI-1) dudi dang dau khong mau.
Buéc 2: Didu ché hop chit 2-[tert—butoxycarbonyl(metyl)amino]etyl metyl cacbonat
(Hop chét BI-2)

>ro\fo o
/N\/\o/u\o/
BI-2

B4 sung timg giot metyl cloformat (1,21 g, 11,15 mmol) vao dung dich cua zert-
butyl N-(2-hydroxyetyl)-N-metyl-carbamat (1 g, hop chit BI-1), DMAP (0,1 g) va
pyridin (1,15 g, 11,41 mmol) trong EA (20 mL) ¢ -10°C. Hon hop nay dugc khudy & -
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10°C trong 1 gid. Hon hop phan tng ndy dugc loc va phan dich loc duoc rira bang
dung dich axit xitric 5% va nudc mudi. L6p hitu co duge 1am kho va duge cd dé taora
2-[tert-butoxycarbonyl(metyl)amino]etyl metyl cacbonat (1,22 g, hop chét BI-2) dudi

dang dau khong mau.

Budc 3: Didu ché hop chit etyl 2-(metylamino)etyl cacbonat hydroclorua (Hop chit
BI-3)
0

H
HCI

BI-3

2-[tert-butoxycarbonyl(metyl)amino]etyl metyl cacbonat (1,22 g, 4,94 mmol,
hop chét BI-2) dugc bd sung vao HCI trong EA (10 mL, 40 mmol) va hon hgp nay
dwoc khudy & 0°C trong 0,5 gio va ¢ 25°C trong 15,5 gi¢ nita. Hdn hop phéan ting nay
dugc cb dé tao ra etyl 2-(metylamino)etyl cacbonat hydroclorua (1,06 g, hop chét BI-
3).
Budc 4: Diéu ché hop chit 2-[clocarbonyl(metyl)amino]etyl etyl cacbonat (Hop chét
trung gian BI)

BI

Hop chét trung gian BI dugc didu ché tuwong ty theo Hop chit trung gian AP
bang cach st dung etyl 2-(metylamino)etyl cacbonat hydroclorua (150 mg, Hop chét
trung gian BI-3) thay cho etyl 2-(metylamino)axetat hydroclorua. Hop chét 2-
[clocarbonyl(metyl)amino]etyl etyl cacbonat thd (145 mg, Hop chét trung gian BI) thu

dugc va dugc sit dung trong budce tiép theo ma khong cAn tinh ché thém.

Vi du diéu ché
Vidul

6-amino-9-benzyl-N—metyl-8-oxo-N—propy1-2-(propylsulfonimidoyl)purin—7-

carboxamit
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Phuong phap A:

Bude 1: Didu ché hop chét 4-amino-3-benzyl-2-ox0-lH-imidazol-5-carbonitril (Hop
chét 1a)

N

S
[ =0
H,N7 N
la

B4 sung benzyl isoxyanat (13,2 g, 98,5 mmol) va TEA (10,2 g, 79,0 mmol) vao
dung dich cua aminomalononitril p-toluensulfonat (25 g, 98,5 mmol, TCI, sb calald:
A1119-25G) trong THF kho (100 mL) & nhiét d6 trong phong. Sau khi khudy & nhiét
do trong phong trong 24 gio, phan Gng nay dugc co trong chan khong va phﬁn can
dugc phan b6 gifta hdn hop ciia EtOAc (500 mL) va nudce (250 mL). L6p hitu co duge
tach ra duge rira bing dung dich nudce mudi (50 mL) hai 14n, va dugc chiét bang dung
dich natri hydroxit (50 mL, 1N) hai 1in. L6p dung dich natri hydroxit két hop duge
trung hoa bang dung dich natri hydro sulfat 10% khéi lugng va dugc chiét bang
EtOAc. Lép hitu co duoc tach ra duge rira bang dung dich nuée mubi, dugc 1am kho
béng Na,S0s4, duoc loc va dugce co trong chan khong. Phén cin dugc nghién trong 2-
isopropoxypropan va sau do huyén phu dugc loc dé tao ra 4-amino-3-benzyl-2-oxo-
| H-imidazol-5-carbonitril (15 g, hop chat 1a) dudi dang chét rin mau vang. San phim
nay dugce sit dung trong budc tiép theo ma khong cAn tinh ché thém. MS theo thu

nghiém (ESI*) [(M+H)']: 215.

Buéc 2: Didu ché hop chit 6-amino-9-benzyl-2-sulfanyl-7H-purin-8-on (Hop chét 1b)
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NH,
H
N7

Hs/k\N I N>=O

O

1b

Bb sung timg giot benzoylisothioxyanat (28,6 g, 175,1 mmol, TCI, sb calald:
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 & nhiét do trong
phong trong 12 gio, hdn hop phan tmg nay duge cd trong chan khong. Phan cin dugc

nghién trong dietyl ete (100 mL) va chét két tia tao ra dugc thu gom biang cach loc.

B4 sung natri hydroxit (70 mL, 2 N) vao dung dich cua chét két taa thu dugc
trong THF (700 mL). Hbn hgp nay dugc hdi Iuu trong 50 gio, va sau d6 dugc axit hoa
dén d6 pH=3 bing dung dich nudc natri hydro sulfat 10% khéi lugng. Chit két tia tao
ra dugc thu gom bing cach loc dé tao ra hop chét 6-amino-9-benzyl-2-sulfanyl-7H-
purin-8-on thd (8,1 g, hop chit 1b) duéi dang chit rin mau vang. San phim nay dugc
st dung trong budc tiép theo ma khong cAn tinh ché thém. MS theo tht nghiém (ESIY)
[((M+H)]: 274.

Bude 3: Didu ché hop chét 6-amino-9-benzyl-2-(2-propylsulfanyl)-7H—purin-8-on
(Hop chét 1c)

NH,
H
N
@)
I =
S N

O

1c

B6 sung kali cacbonat (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 chét 1b) trong DMF. Va sau d6 1-
bromopropan (2,44 g, 20,0 mmol, TCI, s6 calald: B0638-500G) trong DMF (5,0 mL)
duogc bd sung tir tr vao dung dich trén. Sau khi khudy & nhiét do trong phong trong 12
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gid, hén hop phan tmg ndy dugc rét vao trong nuge (200 mL), sau d6 dugc axit hoa
bang dung dich nudc natri hydro sulfat 10% khéi lugng va dugc chiét bing EtOAc
(100 mL) hai lan. Lép hitu co duge rira bang dung dich nudc mudi, duoc 1am kho
bang Na,SO04 va dugce b trong chan khong d& tao ra san phdm thd, san phim ndy dugc
tinh ché bing cach chay séc ky nhanh trén silica gel dé tao ra 6-amino-9-benzyl-2-(2-
propylsulfanyl)-7H-purin-8-on (4,8 g, hop chét 1c) dudi dang chit rén mau tring. MS
theo thir nghiém (ESTY) [(M+H)']: 316.

Buéc 4: Diéu ché hop chit 6-amino-9-benzyl-2-propylsulfinyl-7H-purin-8-on (Hop
chét 1d)

1d

Bb sung axit 3-cloperbenzoic (2,15 g, 8,7 mmol, do tinh khiét 70%, Aldrich, )
calald: 273031-100G) vao huyén phu cia hop chit 6-amino-9-benzyl-2-(2-
propylsulfanyl)-7H-purin-8-on (2,7 g, 8,7 mmol, hgp chét 1¢c) trong DCM/MeOH (500
mL, V/V = 1:1). Sau do hdn hop phéan tmg nay dugc khudy trong 2 gio, thé tich cla
hdn hop phan ing duoc gidm xubng trong chan khong xudng con khoang 50 mL. Chét
két tua tao ra duge thu gom bang céch loc, dugc rira bang dung dich metanol va dugc
Jam kho dé tao ra 6-amino-9-benzyl-2-propylsulfinyl-7H-purin-8-on (1,0 g, hop chét
1d) dudi dang chit rin mau tring. San phdm ndy dugc sir dung trong budc tiép theo

ma khong can tinh ché thém. MS theo thir nghiém (ESI") [(M+H)]: 332.

Buée 5: Didu ché hop chét 6-amino-9-benzyl-2-(propylsulfonimidoyl)-7H—purin—8-on
(Hop chét le)
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B6 sung natri azit (360 mg, 5,5 mmol) vao dung dich ctia 6-amino-9-benzyl-2-
propylsulfinyl-7H-purin-8-on (1,52 g, 4.6 mmol, hop chit 1d) trong chét phan tmg
Eaton (40 mL, phospho pentoxit, 7,5% khéi lugng trong axit metansulphonic, Aldrich,
s6 calald: 380814-100ML) & 50°C. Sau khi dugc khudy & nhiét 4 nay trong 30 phut,
hdn hop phan Gng nay duoc lam lanh xubng nhiét do trong phong va dugc rét vao
dung dich nudc natri bicacbonat bdo hoa. Hon hop phan ung nay duoc chiét bang n-
BuOH (100 mL) hai 14n, va pha hitu co duge ¢d trong chan khong. Phén cin dugc bd
sung biang cach tinh ché bing HPLC didu ché d tao ra 6-amino-9-benzyl-2-
(propylsulfonimidoyl)-7H-purin-8-on (1,2 g, hop chét le) dudi dang chét rin mau
tring. '"H NMR (400 MHz, DMSO-ds) 6 ppm: 10,65 (br. s., 1H), 7,26-7,37 (m, SH),
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 thir nghiém (ESI") [(MH)"]: 347.

Téch hop chét le bang HPLC khong d6i xtng tao ra Hop chét le-A (séc ky rura
giai chdm, 500 mg) va hop chét 1e-B (sic ky rira giai nhanh, 490 mg) dudi dang chat
rhn mau tring. (Didu kién tach: metanol 5%-40% (0,05%DEA)/CO trén cot ChiralPak
AS-3))

Hop chét le-A: 'H NMR (DMSO-ds, 400 MHz) Sppm: 10,56 (s, 1H), 7,21 - 7,46 (m,
5H), 7,03 (s, 2H), 4,96 (s, 2H), 4,04 (s, 1H), 3,25 - 3,33 (m, 2H), 1,59 - 1,67 (m, 2H),
0,92 (t, J=7,4 Hz, 3H).

Hop chét le-B: 'H NMR (DMSO-ds, 400 MHz) Sppm: 10,57 (s, 1H), 7,23 - 7,39 (m,
5H), 6,97 (s, 2H), 4,96 (s, 2H), 4,05 (s, 1H), 3,31 - 3,30 (m, 2H), 1,49 - 1,74 (m, 2H),
0,91 (t, J= 17,4 Hz, 3H).

Buéc 6: Didu ché hop chat 6-amino-9-benzyl-N-metyl-8-oxo-N-propyl-2-
(propylsulfonimidoyl)purin—7-carboxamit (Vidul)
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B sung N-metyl-N-propyl-carbamoyl clorua (564 mg, 4,2 mmol, Hop chét trung
gian AA) vao dung dich cua 6-amino-9-benzyl-2-(propylsulfonimidoyl)-7H—purin—8-
on (300 mg, hop chét 1e), pyridin (329 mg, 4,2 mmol) va DIPEA (538 mg, 4,2 mmol)
trong NMP (5 mL) & nhiét do trong phong. Hon hop nay dugc khudy & nhiét do trong
phong trong 10 gio. Hdn hop phan tmg nay duge cbd va phén cn dugc tinh ché bang
HPLC didu ché dé tao ra 6-amino-9-benzyl-N-metyl-8-oxo-N-propyl-2-
(propylsulfonimidoyl)purin-7 —carboxamit (108 mg, Vi du 1) duéi dang chét rin mau
trang. '"H NMR (400 MHz, DMSO-ds) 6 ppm: 7,45 - 7,24 (m, 5H), 6,89 (s, 2H), 5,01
(s, 2H), 4,17 (s, 1H), 3,44 - 3,34 (m, 2H), 3,36 - 3,34 (m, 2H), 3,10 - 3,00 (m, 3H),
1,74 - 1,52 (m, 4H), 1,01 - 0,72 (m, 6H). MS theo thir nghiém (ESI") [(M+H)"]: 446.

Téch hop chit cia Vi du 1 bang HPLC khong dbi xtmg tao ra Vi du 1-A (séc ky
rira gi4i chdm, 50 mg) va Vidu 1-B (shc ky rtra giai nhanh, 40 mg) duéi dang chat rin
mau tring bing isopropanol 5%-40% (0,05%DEA)/COz trén cot ChiralPak AD-3.

Vi du 1-A: 'H NMR (400 MHz, DMSO-dy) & ppm: 7,44-7,24 (m, SH), 6,89 (s,
2H). 5,01 (s, 2H), 4,17 (s, 1H), 3,44-3,37 (m, 2H), 3,37-3,35 (m, 2H), 3,10-3.00 (m,
3H), 1,74-1,52 (m, 4H), 1,00-0,72 (m, 6H). MS theo thir nghiém (ESI) [(M+ED)"]: 446.

Vi du 1-B: 'H NMR (400 MHz, DMSO-dg) & ppm: 7,45-7,26 (m, SH), 6,88 (s,
2H), 5,01 (s, 2, 4,15 (s, 1H), 3,44-3,36 (m, 2H), 3,34 (s, 2H), 3,10-3,01 (m, 3H),
1,77-1,52 (m, 4H), 1,02-0,67 (m, 6H). MS theo thir nghiém (ESI") [(M+H)']: 446,

Phuwong phép B: Phuong phap thay thé dé& didu ché 6-amino-9-benzyl-2-
(propylsulfonimidoyl)-7H—purin-8-on (Hop chét le)
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Budc 1: Didu ché hop chét N—benzyl-6-clo-5-nitro-2-pr0py1sulfanyl-pyrimidin—4-amin
(Hop chét 1f)

cl
NO,

1
\/\SJQN H/\©
1f

B4 sung t tir phenylmetanamin (60,0 g, 559,5 mmol) trong THF (200 mL) vao
dung dich cua 4,6-diclo-5-nitro-2-propylsulfanylpyrimidin (150,0 g, 559,5 mmol) va
DIPEA (108,5 g, 839,2 mmol) trong THF (1,5 L) ¢ -78°C. Sau khi bd sung, hdn hop
nay dugc lam 4m dén 25°C, va dugc khudy & nhiét do nay trong 16 gio. Hbn hop tao
ra dugc pha lodng bang EA (1 L), dugc rita bang nudc (400 mL) ba 1An va nudc mudi
(500 mL). Pha hitu co duoc tach ra duge lam kho béng NayS0s, dugc loc va duge b
trong chan khong dé tao ra N—benzy1-6-clo-5-nitro-2-pr0py1sulfanyl-pyrimidin—4-amin
(180,0 g, hop chét 1f) dudi dang chit rin mau vang va duge sit dung trong budc tiép
theo ma khong cn tinh ché thém. MS theo thit nghiém (ESI") [(M+H)']: 339,1.

Buéc 2: Didu ché hop chét N4-benzyl-6-clo-2-propylsulfanyl—pyrimidin-4,5-diamin
(Hop chét 1g)

Cl
N I NH,
Ig
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B4 sung tir tir Zn (174 g, 2,66 mol) vao dung dich cta N-benzyl-6-clo-5-nitro-2-
propylsulfanyl-pyrimidin-4-amin (180 g, hop chét 1f) va HOAc (319 g, 5,31 mol)
trong THF (3,0 L) & 25°C. Sau khi bd sung, hdn hop nay dugc khudy & 25°C trong 16
gid. Phan Ung nay duoc loc va dich loc dwoc bazo hoa bing dung dich nuéc NaHCO3
biio hoa (800 mL), duge chiét bang EA (400 mL) ba 1an, duoc lam kho bing NazSO4
va dugc ¢ trong chan khong. Phan cin duogc tinh ché b%mg séc ky silicagel dé tao ra
N4-benzyl-6-clo-2-propylsulfanyl-pyrimidin—4,5-diamin (125 g, hop chit 1g) duéi
dang chét rén mau nau. MS theo thir nghiém (ESI") [(M+H)"]: 309,1.

Budc 3: Diéu ché hop chét 9-benzyl-6-clo-2-propylsulfanyl-7H-purin-8-on (Hop chét
1h)

1h

Dung dich cua N-benzyl-6-clo-2-(propylsulfanyl)pyrimidin-4,5-diarnin (72,0 g,
233,1 mmol, hop chit 1 g) va CDI (75,2 g, 233,1 mmol) trong THF (800mL) duoc
khudy & 80°C trong 16 gio. Hon hop tao ra duge pha loang bang EA (400 mL), dugc
rira bang nude (200 mL) hai 1An va nuéc mudi (200 mL). Lép hitu co duge tach ra
dugce lam kho bang NazS0s, dugc cd trong chén khong. Phén cin dugc ria bang dung
dich MTBE (200 mL) dé tao ra 9-benzy1-6-clo-2-propylsulfanyl-7H-purin—8-on (58,0 g,
hop chét 1h) dudi dang chét rén mau tring va dugc st dung trong budc tiép theo ma

khong cAn tinh ché thém. MS theo thir nghiém (ESI) [(M+H)*]: 335,1.

Bu6c 4: Didu ché hop chét 9-benzy1—6-[(4-metoxyphenyl)metylamino]-2-
propylsulfanyl-7H-purin-8-on (Hop chét 1i)
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Dung dich cua 9-benzyl-6-clo-2-propylsulfanyl-7H-purin-8-on (58,0 g, hop chét
1h) va PMBNH; (54,7 g, 398,42 mmol) trong n-BuOH (600 mL) dugce khudy & 120°C
trong 20 gid. Phan tmg nay dugc cb va ph?m can duoc rua bang dung dich MTBE (400
mL) dé tao ra 9-benzyl-6-[(4-metoxyphenyl)metylamino]—2-propylsulfanyl-7H—purin—
8-on (75 g, hop chét 1i) dudi dang chét rin mau tring va dugc st dung trong budc tiép

theo ma khong can tinh ché thém. MS theo thir nghiém (ESI") [(M+H)']: 436,2.

Bué6c 5: Didu ché hop chat 6-amino-9-benzyl-2-propylsulfanyl-7H-purin-8-on (Hop
chét 1c)

NH,
H

[ =0

\\//\S/L§N N

O

9-Benzyl-6-[(4-metoxyphenyl)metylamino]-2-propylsulfanyl-7H-purin—8-0n
(87,0 g, hop chét 1i) trong TFA (200 mL) duge khudy & 80°C trong 16 gid. Hon hop

N

1c

phan Gng tao ra dugc cd, dugc bazo héa biang dung dich nudc NaHCO; bdo hoa (600
mL). Chéat két tta tao ra dugc thu gom bang cach loc va dugc ria bang dung dich
(PE/DCM = 2:1, 400mL) dé tao ra 6-amino-9-benzyl-2-propylsulfanyl-7H-purin-8-on
(38,0 g, hop chét 1c) dudi dang chét rén mau tring. MS theo tht nghiém (ESIY)
[(M+H)]: 316,1.

Buéc 6: Diéu ché hop chit 6-amino-9-benzyl-2-propylsulfinyl-7 H-purin-8-on (Hop
chét 1d)
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1d

Dung dich ctia m-CPBA(22,98 g, 113,2 mmol) trong THF (50 mL) dugc bd sung
ting giot vao huyén phu cua 6-amino-9-benzyl-2-propylsulfanyl-7H-purin-8-on (35,0
g, hop chét 1c) trong THF (200 mL) & 0°C. Sau khi bd sung, hdn hop phan tmg nay
dugc khudy & 25°C trong 0,5 gio. Hoén hop nay dugc loc va duge rua bing dung dich
MeCN (400 mL), MTBE (500 mL) d8 tao ra 6-amino-9-benzyl-2-propylsulfinyl-7H-
purin-8-on (35,1 g, hop chét 1d) dudi dang chét rén mau tring, chit ndy dugc sir dung
trong budc tiép theo ma khong cAn tinh ché thém. MS theo thtt nghiém (ESIY)
[(M+H)"]: 332,1.

Budc 7: Didu ché hop chét 6-amino-9-benzyl-2-(propylsulfonimidoyl)-7H-purin-8-on
(Hop chét le)

le

B6 sung tir tir NaN; (15,34 g, 253,97 mmol) viao dung dich clia 6-amino-9-
benzyl-2-propylsulfinyl-7H-purin-8-on (34,0 g, hop chét 1d) trong chit phan Ung
Eaton (170,0 mL, 7,5% khdi luong trong axit metansulphonic) & 60°C. Sau do, hén
hop nay dugc khudy & 60°C trong 30 phut. Hbn hop phan tmg tao ra dugc lam ngudi
xubng 25°C, dugc r6t vao NH3H0 lanh nhu da (500 mL, 1 mol/L), duoc chiét bang
n-BuOH (100 mL) bdn 14n va duoc cd trong chan khong. Phan cin dugc tinh ché bang
HPLC didu ché dé tao ra 6-amino-9-benzyl-2-(propylsulfonimidoyl)-7H-purin-8-on
(10 g, hop chit 1e). 'TH NMR (400 MHz, DMSO-ds) 6 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 thir nghiém (ESI*) [(M'H)"]: 347.
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Vidu?2

6-amino-9-benzy1-N—(2-metoxyety1)-N—mety1—8-ox0-2-(propylsulfonimidoyl)purin-7 -

carboxamit

O/

Hop chét néu & d& muc nay duoc didu ché twong tu theo Vi du 1, Phuong phap A,
Buge 6 bang cich st dung N-(2-metoxyetyl)-N-metyl-carbamoyl clorua (Hop chét
trung gian AB) thay cho N-metyl-N-propyl-carbamoyl clorua (Hop chét trung gian
AA). 6-amino—9-benzy1—N—(2-metoxyetyl)—N—metyl-8-oxo-2-(propylsulfonimidoyl)
purin-7-carboxamit (120 mg, Vi du 2) thu dugc dudi dang chét rin mau tring. 'H
NMR (400 MHz, DMSO-ds) § ppm: 7,27-7,39 (m, 5H), 6,89 (br. s., 1H), 6,78 (br. s.,
1H), 5,00 (s, 2H), 4,16 (br. d, J=4 Hz, 1H), 3,62 (br. dd, J =4, 12 Hz, 2H), 3,28-3,42
(m, 6H), 3,12 (d, J = 12 Hz, 3H), 3,05 (s, 1H), 1,58-1,72 (m, 2H), 0,93 (t, J = 8 Hz,
3H). MS theo thi nghiém (ESI) [(M+H)™]: 462.

Tach hop chit cta Vi du 2 bang HPLC khong dbi xtmg tao ra Vi dy 2-A (séc ky
rira giai nhanh, 33 mg) va Vi du 2-B (sic ky rta giai cham, 46 mg) duoi dang chét rén
mau tring bing metanol 5%-40% (0,05%DEA)/COz trén cot ChiralPak OJ-3.

Vi dy 2-A: TH NMR (400 MHz, DMSO-ds) & ppm: 7,27-7,39 (m, 5H), 6,89 (br.
s., 1H), 6,78 (br. s., 1H), 5,00 (s, 2H), 4,16 (br. d, /=4 Hz, 1H), 3,62 (br. dd, /=4, 12
Hz, 2H), 3,28-3,42 (m, 6H), 3,12 (d, J = 12 Hz, 3H), 3,05 (s, 1H), 1,58-1,72 (m, 2H),
0.93 (t, J= 8Hz, 3H). MS theo thir nghiém (EST") [(M+H)*]: 462.

Vi dy 2-B: TH NMR (400 MHz, DMSO-ds) 8 ppm: 7,27-7,39 (m, 5H), 6,89 (br.
s., 1), 6,78 (br. s., 1H), 5,00 (s, 2H), 4,16 (br. d, /=4 Hz, 1H), 3,62 (br. dd, /=4, 12
Hz, 2H), 3,28-3,42 (m, 6H), 3,12 (d, J = 12 Hz, 3H), 3,05 (s, 1H), 1,58-1,72 (m, 2H),
0.93 (t, J = 8Hz, 3H). MS theo thir nghiém (EST") [(M+HD)*]: 462.
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Vidu3

6-amin0-9-benzy1—N—ety1—8—oxo-N—propyl-Z-(propylsulfonimidoyl)purin-7-carboxamit

o
NH, YN\/
N

N7
0]
/\E\S\\)%NI N>=
- O
3

Hop chét néu & d& muc ndy duoc didu ché twong tu theo Vi du 1, Phuong phap A,
Budc 6 bang cach st dung N-etyl-N-propyl-carbamoyl clorua (Hop chét trung gian AC)
thay cho N-metyl-N-propyl-carbamoyl clorua (Hop chét trung gian AA). 6-amino-9-
benzyl-N-etyl-8-oxo-N—propyl-2-(propylsulfonimidoyl)purin—7-carboxamit (51 mg, Vi
du 3) thu duge dudi dang chét rin mau trang. "H NMR (400 MHz, DMSO-ds) J ppm:
7.27-1,39 (m, 5H), 6,85 (br. s., 2H), 4,99 (s, 2H), 4,20 (br. d, J = 8,0 Hz, 1H), 3,13-
3,54 (m, 4H), 1,46-1,72 (m, 4H), 1,30-1,39 (m, 1H), 1,00-1,26 (m, 6H), 0,81-0,95 (m,
5H), 0,73 (t, J= 8 Hz, 1H). MS theo thi nghiém (ESIY) [(M+H)"]: 474.

Vidu4

6-amino-9-benzyl-7-[4-(1-piperidyl)piperidin- 1-carbonyl]-2-(propylsulfonimidoyl)

purin-8-on

O

0o
W S
S N
P\
NH

4

Hop chét néu & d& muc nay dugc didu ché tuong tu theo Vi du 1, Phuong phép A,
Buéc 6 bang cach st dung (1,4'-bipiperidin)-1'-carbonyl clorua thay cho N-metyl-N-
propyl-carbamoyl clorua (Hop chit trung gian AA). 6-amino-9-benzyl-7-[4-(1-
piperidyl)piperidin-1-carbonyl]-2-(propylsulfonimidoyl)purin-8-on (55 mg, Vi du 4)
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thu duoc dudi dang bot mau tréng. "H NMR (400 MHz, DMSO-ds) ¢ ppm: 7,39 - 7,27
(m, 5H), 6,97 (br. s., 2H), 4,99 (s, 2H), 4,20 (br. s., 2H), 3,85 (d, J = 12,5 Hz, 1H),
3,43 - 3,15 (m, 3H), 2,96 (t, J = 12,3 Hz, 2H), 2,56 (m, 4H), 1,83 (m, 1H), 1,79 - 1,54
(m, 4H), 1,50 (br. s., 4H), 1,45 - 1,33 (m, 3H), 0,93 (t, /= 7,4 Hz, 3H). MS theo thir
nghiém (ESTY) [(M+H)"]: 541,2.

Vidu5

6-amino-9-benzy1—N—etyl-N—(2-metoxyetyl)-8-ox0-2-(propylsulfonimidoyl)purin—7 -

carboxamit

Hop chat néu & d& muc nay duoc didu ché tuong tu theo Vi du 1, Phuong phép A,
Buéc 6 bang cach st dung N-etyl-N-(2-metoxyetyl)carbamoyl clorua (Hop chét trung
gian AD) thay cho N-metyl-N-propyl-carbamoyl clorua (Hop chét trung gian AA). 6-
amino-9-benzyl-N-etyl-N-(Z-metoxyetyl)-8-0xo-2-(propylsulfonimidoyl)purin-7 -
carboxamit (34 mg, Vi du 5) thu dugc duéi dang bot mau tring. 'H NMR (400 MHz,
DMSO-ds) 6 ppm: 7,39 - 7,28 (m, SH), 6,89 (br. s., 1H), 6,74 (br. s., 1H), 4,99 (s, 2H),
4,17 (d, J = 8,1 Hz, 1H), 3,67 (br. s., 2H), 3,63 - 3,51 (m, 2H), 3,50 - 3,34 (m, 4H),
3,29 (s, 1H), 3,11 (s, 2H), 1,73 - 1,59 (m, 2H), 1,23 - 1,07 (m, 3H), 0,93 (t, J= 17,5 Hz,
3H). MS theo thtr nghiém (EST") [(M+H)"]: 476,3.

Vidu6

6-amin0-9-benzyl-N—butyl-N—etyl-8-0x0-2-(propylsulfonimidoyl)purin-7 -carboxamit
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Hop chit néu & dé muc nay duoc didu ché twong tu theo Vi du 1, Phuong phép A,
Buéc 6 bang cach sit dung N-butyl-N-etyl-carbamoyl clorua (Hop chét trung gian AE)
thay cho N-metyl-N-propyl-carbamoyl clorua (Hop chét trung gian AA). 6-amino-9-
benzyl-N-butyl-N—etyl-8-oxo-2-(propylsulfonimidoyl)purin-7-carb0xamit (51 mg, Vi
du 6) thu dugc dudi dang chét rén mau tring. "H NMR (400 MHz, DMSO-ds) ¢ ppm:
7.27-7,39 (m, 5H), 6,85 (br. s., 2H), 4,99 (s, 2H), 4,20 (br. d, J = 8,0 Hz, 1H), 3,13-
3,54 (m, 4H), 1,46-1,72 (m, 4H), 1,30-1,39 (m, 1H), 1,00-1,26 (m, 6H), 0,81-0,95 (m,
5H), 0,73 (t, J = 8 Hz, 1H). MS theo thir nghiém (EST") [(M+H)"]: 474.

Vidu7

6-amino-9-benzyl-N—(2-met0xyety1)-8-oxo-N-propyl-Z-(propylsulfonimidoyl)purin-7-

carboxamit

Hop chit néu & d& muc nay duoc didu ché tuong tu theo Vi du 1, Phuong phép A,
Buéc 6 bang cach st dung N-etyl-N-(2-metoxyetyl)carbamoy! clorua (Hop chét trung
gian AF) thay cho N-metyl-N-propyl-carbamoyl clorua (Hop chéit trung gian AA). 6-
amino-9-benzyl-N—(Z-metoxyetyl)-8-0x0-N-propy1—2-(propylsulfonimidoyl)purin—7-
carboxamit (35 mg, Vi du 7) thu dugc dudi dang bot mau tring. 'H NMR (400 MHz,
DMSO-ds) 6 ppm: 7,40 - 7,28 (m, 5SH), 6,89 (br. s., 1H), 6,75 (br. s., 1H), 5,00 (d, J =
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5.5 Hz, 2H), 4,24 - 4,16 (m, 1H), 3,77 (br. 5., 1H), 3,67 (br. s., 1H), 3,62 - 3,53 (m,
1H), 3,42 - 3,27 (m, 5H), 3,23 - 3,02 (m, 3H), 1,66-1,38 (m, 4H), 0,96 - 0,70 (m, 6H).
MS theo thir nghiém (ESI*) [(M+H)*]: 490,5.

Vidu8

6-amino-9-benzyl-N,N-bis(2-metoxyetyl)-8-oxo-2-(propylsulfonimidoyl)purin-7-

carboxamit

Hop chitnéu & d& muc nay dugc didu ché twong tu theo Vi du 1, Phuong phép A,
Buéce 6 biang cach st dung bis(2-metoxyetyl)carbamic clorua (Hop chét trung gian AG)
thay cho N-metyl-N-propyl-carbamoy! clorua (Hop chét trung gian AA). 6-amino-9-
benzyl-N,N-bis(2-metoxyetyl)-8-oxo-2-(propylsulfonimidoyl)purin-7-carboxamit (35
mg, Vi du 8) thu dugc dudi dang bot mau trang. 'H NMR (400 MHz, DMSO-ds) 0
ppm: 7,40 - 7,28 (m, 5H), 6,83 (br. s., 2H), 4,99 (s, 2H), 3,71 (br. s., 3H), 3,52 - 3,27
(m, 11H), 3,09 (s, 3H), 1,73 - 1,59 (m, 2H), 0,93 (t, J = 7,5 Hz, 3H). MS theo thir
nghiém (ESI) [(M+H)"]: 506.

Vidu9
6-amino-7-(azetidin-1 -carbonyl)-9-benzyl-2-(propylsulfonimidoyl)purin-8-on

0
NH, YNO
N

NZ

Hop chét néu & dé& muc nay duoc diéu ché tuvong tu theo Vi du 1, Phuong phép A,
Budc 6 bing cach st dung Azetidin-1-carbonyl clorua (Hop chét trung gian AH) thay
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cho N-metyl-N-propyl-carbamoyl clorua (Hop chit trung gian AA). 6-amino-7-
(azetidin-1-carbonyl)-9-benzyl-2-(propylsulfonimidoyl)purin-8-on (120 mg, Vi du 9)
thu duge dudi dang bot mau tring, "HNMR (400 MHz, DMSO-de) 6 ppm: 7,02 - 7,43
(m, 7H), 4,99 (s, 2H), 4,31 (t, J = 7,65 Hz, 2H), 4,08 - 4,23 (m, 3H), 3,34 - 3,41 (m,
2H), 2,28 (m, 2H), 1,56 - 1,73 (m, 2H), 0,93 (t, J = 7,40 Hz, 3H). MS theo thir nghiém
(EST") [(M+H)*]: 430.

Vidu 10

6-amino-9-benzyl—N—isopropyl-N—metyl-8-oxo-2-(propylsulfonimidoyl)purin—7-

carboxamit

N
NH, YN
AN
N NN

) \JI>=°

N
W0
NH

10

Hop chét néu & d& muc nay dugc didu ché twong tu theo Vi du 1, Phuong phap A,
Bu6c 6 bang cach su dung N-isopropyl-N-metyl-carbamoyl clorua (Hop chét trung
gian Al) thay cho N-metyl-N-propyl-carbamoyl clorua (Hop chét trung gian AA). 6-
amino-9-benzy1—N—isopropyl—N—metyl-8-ox0-2-(propylsulfonimidoyl)purin-7—
carboxamit (97 mg, Vi du 10) thu dwoc dudi dang chét rén mau tring. 'H NMR (400
MHz, DMSO-ds) 6 ppm: 7,27-7,39 (m, SH), 6,87 (br. s., 2H), 4,99 (s, 2H), 4,38-4,45
(m, 1H), 4,09-4,21 (m, 1H), 3,29-3,43 (m, 2H), 2,89-2,95 (m, 3H), 1,58-1,73 (m, 2H),
1,21 (br d, J= 8 Hz, 6H), 0,93 (t, /= 8 Hz, 3H). MS theo thir nghiém (ESTY) [(M+H)']:
446.

Vidull

6-amino-9-benzyl-7-(4-metylpiperazin-1-carb onyl)-2-(propylsulfonimidoyl)purin-8-on
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11

Hop chit néu & d& muc nay duoc didu ché twong tu theo Vi du 1, Phuong phap A,
Buéc 6 bang cach st dung 4-metylpiperazin-1-carbonyl clorua thay cho N-metyl-N-
propyl-carbamoyl clorua (Hop chit trung gian AA). 6-amino-9-benzyl-7-(4-
metylpiperazin-1-carbonyl)—2-(propylsulfonimidoyl)purin-8-0n (59,5 mg, Vi du 11)
thu dugc dudi dang chét rén mau vang. 'H NMR (400 MHz, DMSO-de) d ppm: 7,39 -
7,31 (m, 5H), 6,99 (s, 2H), 4,98 (s, 2H), 4,18 (s, 1H), 3,58 - 3,49 (m, 6H), 2,42 (m,
4H), 2,22 (s, 3H), 1,66 - 1,61 (m, 2H), 0,95 - 0,91 (t, J = 7,2 Hz, 3H). MS theo thu
nghiém (ESIY) [(M+H)"]: 473.

Vidu 12

6-amino-9-benzyl-N-(3 -metoxypropyl)-N—metyl-8-ox0-2-(propylsulfonimidoyl)purin—

7-carboxamit

/
o)
NH OYN
2
AN
NA NN
o, | )=o
\ NI N
/\/S\\ N
" O
12

Hop chit néu & dé muc nay duoc didu ché twong tu theo Vi du 1, Phuong phap A,
Buéc 6 bang cach stt dung N—(3-metoxypropyl)-N—metyl-carbamoyl clorua thay cho N-
metyl-N-propyl-carbamoyl clorua (Hop chit trung gian AA). 6-amino-9-benzyl-N-(3-
metoxypropyl)—N—metyl-8-oxo-2-(propylsulfonimidoyl)purin-7-carboxamit (92,2 mg,
Vi du 12) thu dugc dudi dang chit ran mau tring. 'H NMR (400 MHz, DMSO-ds) 6
ppm: 7,23 - 7,45 (m, SH), 6,94 (s., 2H), 4,93-5,08 (m, 2H), 4,19 (s, 1H), 3,30 - 3,62 (m,
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6H), 3,25 (s, 3H), 3,02 - 3,10 (m, 3H), 1,74 - 1,90 (m, 2H), 1,55 - 1,77 (m, 2H), 0,98 -
0,82 (m, 3H). MS theo thir nghiém (ESIT*) [(M+H)"]: 476,3.

Vidu 13

6-amino-9-benzyl-N-isobutyl-N—metyl-8-oxo-2-(propylsulfonimidoyl)purin—7 -

carboxamit

0

NH, N
AN

NZ N

3 \)I>=°

N

N S\\ N
NH

13

Hop chét néu & d& muc nay dugc didu ché trong tu theo Vi du 1, Phuong phép A,
Buéc 6 bang cach st dung N-isobutyl-N-metyl-carbamoy] clorua (Hop chét trung gian
AL) thay cho N-metyl-N-propyl-carbamoyl clorua (Hop chét trung gian AA). 6-amino-
9-benzyl-N—isobutyl-N-metyl-8-oxo-2-(propylsulfonimidoyl)purin-7-carboxamit (64
meg, Vi du 13) thu duge dudi dang chat rén mau tring. "H NMR (400 MHz, DMSO-db)
S ppm: 7,27-7,40 (m, 5H), 6,89 (br. s., 2H), 5,00 (s, 2H), 4,16 (br. s., 1H), 3,25-3,44
(m, 4H), 3,07 (s, 2H), 3,03 (s, 1H), 1,87-2,09 (m, 1H), 1,57-1,74 (m, 2H), 0,75-0,99
(m, 9H). MS theo thir nghiém (ESTY) [(M+H)™]: 460.

Vi dy 14

Etyl 2-[[6-amino-9-benzy1—8-oxo-2-(propylsulfonimidoyl)purin—7-carbonyl]-metyl-

amino]axetat
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Hop chit néu & d& muc nay duoc didu ché twong tu theo Vi du 1, Phuong phép A,
Budc 6 bing cach st dung etyl 2-((clocarbonyl)(metyl)amino)axetat (Hop chét trung
gian AP) thay cho N-metyl-N-propyl-carbamoyl clorua (Hop chét trung gian AA). Etyl
2-[[6-amin0-9-benzy1—8-0x0-2-(propylsulfonimidoyl)purin-7-carbony1]-metyl-
amino]axetat (38 mg, Vi du 14) thu dugc duéi dang bot mau vang nhat. 'H NMR
(400MHz, DMSO-ds) 6 ppm: 7,41 - 7,27 (m, 5H), 6,82 (br. s., 1H), 5,04 - 4,95 (m,
2H), 4,35 (br. s., 1H), 4,28 (br. s., 1H), 4,23 - 4,16 (m, 2H), 4,08 (q, J = 7,2 Hz, 1H),
3,43 - 3,28 (m, 3H), 3,15 (s, 2H), 3,08 (5, 1H), 1,71 - 1,58 (m, 2H), 1,24 (t, J=7,0 Hz,
2H), 1,12 (t, J = 7,0 Hz, 1H), 0,93 (t, J = 7.4 Hz, 3H). MS theo thtr nghiém (ESI")
[(M+H)"]: 490.

Vidu 15

Etyl 3-[[6-amin0-9-benzyl-8-0x0-2-(propylsulfonimidoyl)purin—7-carbonyl]-metyl-

amino]propanoat
oo [
0
o
NH, YN\
N
NZ
o\ I >:O
\ NS N
A~ N
-0
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Hop chit néu & dé muc nay duoc didu ché twong tu theo Vi du 1, Phuong phép A,
Buéc 6 bing cich sir dung etyl 3-((clocarbonyl)(metyl)amino)propanoat thay cho N-
metyl-N-propyl-carbamoyl clorua (Hop chét trung gian AA). Etyl 3-[[6-amino-9-
benzyl-8-oxo-2-(propylsulfonimidoyl)purin-7-carbonyl]-metyl-amino]propanoat (35
mg, Vi du 15) thu duge dudi dang bdt mau tring. '"H NMR (400MHz, DMSO-ds) 0
ppm: 7,43 - 7,26 (m, SH), 6,93 (br. s., 2H), 4,99 (s, 2H), 4,16 (s, 1H), 4,08 (q, J = 7,1
Hz, 1H), 3,99 (d, J = 7,0 Hz, 1H), 3,67 (br. s., 2H), 3,40 - 3,29 (m, 2H), 3,08 (s, 2H),
2,99 (s, 1H), 2,71 (t, J= 6,4 Hz, 2H), 1,74 - 1,56 (m, 2H), 1,27 - 1,05 (m, 3H), 0,93 (t,
J=1,5 Hz, 3H). MS theo thir nghiém (ESTY) [M+H)™]: 504.

Vidu 16

-77-



36705

tert-Butyl 3-[[6-amino-9—benzyl-8-0x0-2-(propylsulfonimidoyl)purin—7-carbony1]-

metyl-amino]propanoat

16

Hop chit néu & d& muc nay dugc didu ché twong tu theo Vi du 1, Phuong phép A,
Buéc 6 bang cach st dung fert-butyl 3-[clocarbonyl(metyl)amino]propanoat (Hop chét
trung gian AR) thay cho N-metyl-N-propyl-carbamoyl clorua (Hop chét trung gian
AA). tert-Butyl 3-[[6-amin0-9-benzyl-8-oxo-2-(propylsulfonimidoyl)purin—7-
carbonyl]-metyl-amino]propanoat (60 mg, Vi du 16) thu dugc dudi dang bot mau
tring. "H NMR (400 MHz, DMSO-ds) 6 ppm: 7,41 - 7,27 (m, 5H), 6,93 (br. s., 2H),
4,99 (s, 2H), 4,15 (s, 1H), 3,64 (br. s., 2H), 3,51 - 3,33 (m, 2H), 3,08 (s, 2H), 2,98 (s,
1H), 2,62 (t, J= 6,9 Hz, 2H), 1,71 - 1,57 (m, 2H), 1,41 (s, 6H), 1,34 (s, 3H), 0,93 (t, J
= 7.4 Hz, 3H). MS theo thir nghiém (ESI") [(M+H)']: 532.

Vidu 17

Etyl (2S)-2-[[6-amino-9-benzy1—8-oxo-2-(propylsulfonimidoyl)purin-7-carb0ny1]-

metyl-amino]propanoat

17

Hop chit néu & d& muc nay dugc didu ché twong tu theo Vi du 1, Phuong phap A,
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Budgc 6 biang cach st dung etyl (25)-2-[clocarbonyl(metyl)amino]propanoat (Hop chét
trung gian AS) thay cho N-metyl-N-propyl-carbamoyl clorua (Hop chét trung gian
AA). Etyl (2S)-2-[[6-amin0-9-benzyl-8-0x0—2-(propylsulfonimidoyl)purin-7-
carbonyl]-metyl-amino]propanoat (34,1 mg, Vi du 17) thu dugc dudi dang chét rin
mau vang. '"H NMR (300 MHz, DMSO-ds) ¢ ppm: 7,22 - 7,49 (m, 5 H), 6,78 (br. s.,
2H), 4,93 - 5,08 (m, 2H), 4,75 (br. s., 1H), 3,96 - 4,29 (m, 3H), 3,30 - 3,46 (m, 2H),
3,09 (s, 2H), 2,93 (br. s., 1H), 1,55 - 1,77 (m, 2H), 1,48 (d, J = 7,16 Hz, 3H), 1,09 -
1,29 (m, 3H), 0,94 (t, J = 7,44 Hz, 3H). MS theo thir nghiém (ESIY) [((M+H)]: 504,2.

Vidu 18

tert-Butyl (2S)-2-[[6-amino-9-benzyl-8-ox0-2-(propylsulfonimidoyl)purin-7-

tz/k
NH OYN ©
2
AN
N

NZ

carbonyl]-metyl-amino]-4-metyl-pentanoat

18

Hop chét néu & d& muc nay dugc didu ché tuong tu theo Vi du 1, Phuong phéap A,
Buéc 6 bing cach st dung tert-butyl (2S)-2-[clocarbonyl(metyl)amino]-4-mety1—
pentanoat (Hop chit trung gian AT) thay cho N-metyl-N-propyl-carbamoyl clorua
(Hop chit trung gian AA). tert-Butyl (28)-2-[[6-amino-9-benzyl-8-oxo-2-
(propylsulfonimidoyl)purin-7 -carbonyl]-metyl-amino]-4-metyl-pentanoat (22 mg, Vi
du 18) thu dugc dudi dang chét rin mau tring. '"H NMR (400MHz, DMSO-ds) 6 ppm:
7,42 - 7,27 (m, 5H), 6,78 (br. s., 2H), 5,05 - 4,96 (m, 2H), 4,78 (br. s., 1H), 4,33 (br. s.,
1H), 3,51 - 3,37 (m, 2H), 3,01 (s, 3H), 1,75 - 1,54 (m, 4H), 1,44 (s, 8H), 1,33 - 1,11 (m,
2H), 0,99 - 0,82 (m, 9H). MS theo thir nghiém (ESIY) [((M+H)"]: 574.3.

Vidu 19
Isopropyl (2S)-2-[[6-amino—9-benzy1—8-oxo-2-(propylsulfonimidoyl)purin-7-carbonyl]-

metyl-amino]-4-metyl-pentanoat
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Hop chit néu & d& muc nay dugc didu ché twong tu theo Vi du 1, Phuong phap A,
Buéc 6 bang cach st dung isopropyl (25)-2-[clocarbonyl(metyl)amino]-4-metyl-
pentanoat (Hop chit trung gian AU) thay cho N-metyl-N-propyl-carbamoyl clorua
(Hop chit trung gian AA). Isopropyl (28)-2-[[6-amino-9-benzyl-8-oxo-2-
(propylsulfonimidoyl)purin—7-carbonyl]-metyl-amino]-4-metyl-pentanoat (43 mg, Vi
du 19) thu dugc dudi dang bdt mau tréng. '"H NMR (400MHz, DMSO-do) 0 ppm: 7,43
- 7,27 (m, 5H), 6,75 (br. s., 2H), 5,05 - 4,94 (m, 3H), 4,88 (br. s., 1H), 4,19 (br. s., 1H),
3,43 - 3,34 (m, 2H), 3,01 (s, 3H), 1,91 (br. s., 1H), 1,77 - 1,56 (m, 4H), 1,25 - 1,16 (m,
6H), 0,99 - 0,83 (m, 9H). MS theo thir nghiém (ESI*) [((M+H)"]: 560,3.

Vidu 20

Etyl (2S)-2-[[6-amino-9-benzy1—8-oxo-2-(propylsulfonimidoyl)purin—7-carbonyl]-

metyl-amino]-3-metyl-butanoat

20
Hop chéit néu & dé muc nay dugc didu ché twong tu theo Vi du 1, Phuong phap A,
Buéc 6 bing cach s dung etyl (2S)-2-[clocarbonyl(metyl)amino]-3-metyl-butanoat
(Hop chit trung gian AV) thay cho N-metyl-N-propyl-carbamoyl clorua (Hop chét
trung gian AA). Etyl (2S)-2-[[6-amino-9-benzyl—8-ox0-2-(propylsulfonimidoyl)purin-
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7-carbonyl]-metyl-amino]-3-metyl-butanoat (51,5 mg, Vi du 20) thu dugc dudi dang
bot mau tréng. 'H NMR (400 MHz, DMSO-ds) 6 ppm: 7,23 - 7,51 (m, 5H), 6,76 (br. s.,
2H), 5,01 (br. s., 2H), 4,42 (br. s., 1H), 3,97 - 4,26 (m, 3H), 3,34 - 3,45 (m, 2H), 3,12
(br. s., 3H), 2,24 (br. s., 1H), 1,65 (br. s., 2H), 1,13 - 1,29 (m, 3H), 0,88 - 1,10 (m, 9H).
MS theo thir nghiém (ESI") [M+H']: 532,2.

Vidu21

Etyl (2S)-2-[[6-amino-9-benzyl-8-ox0-2-(propylsulfonimidoyl)purin-7-carbony1]-

metyl-amino]-4-metyl-pentanoat

NH, YN
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Hop chit néu & d& muc nay dugc didu ché tuong tu theo Vi du 1, Phuong phap A,
Buéc 6 bing cach st dung etyl (2S)-2-[clocarbonyl(metyl)amino]-4-mety1—pentan0at
(Hop chit trung gian AW) thay cho N-metyl-N-propyl-carbamoyl clorua (Hop chét
trung gian AA). Etyl (25)-2-[[6-amino-9-benzyl-8-0xo-2-(propylsulfonimidoyl)purin—
7-carbonyl]-metyl-amino]-4-metyl-pentanoat (17,3 mg, Vi du 21) thu dugc duéi dang
bot mau tréng. I{ NMR (400 MHz, DMSO-ds) 6 ppm: 7,26 - 7,45 (m, SH), 6,73 (br. s.,
2H), 4,91 - 5,09 (m, 3H), 4,06 - 4,25 (m, 3H), 3,34 - 3,45 (m, 2H), 3,04 (br. s., 3H),
1,93 (br. s., 1H), 1,54 - 1,78 (m, 4H), 1,22 (t, J = 7,09 Hz, 3H), 0,77 - 1,01 (m, 9H).
MS theo thir nghiém (ESI") [(M+H)"]: 546,3.

Vidy 22

Etyl (2S)-2-[[6-amino-9-benzyl-8-oxo-2-(propylsulfonimidoyl)purin—7-carbony1]-

metyl-amino]-3-phenyl-propanoat
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Hop chit néu & dé muc nay dugc didu ché twong tu theo Vi du 1, Phuong phép A,
Buéc 6 bing cach st dung etyl (2S)-2-[clocarbonyl(metyl)amino]-3-phenyl-propanoat
(Hop chét trung gian AX) thay cho N-metyl-N-propyl-carbamoyl clorua (Hop chét
trung gian AA). Etyl (2S)-2-[[6-amino-9-benzyl-8-oxo-2-(propylsulfonimidoyl)purin—
7-carbonyl]-metyl-amino]-3-phenyl-propanoat (30 mg, Vi dy 22) thu dugc dudi dang
bdt mau tréng. IH{ NMR (400MHz, DMSO-ds) 6 ppm: 7,42 - 7,16 (m, 10H), 4,97 (s,
3H), 4,19 (q, J= 7,1 Hz, 2H), 3,35 - 3,15 (m, 6H), 3,10 - 2,90 (m, 3H), 1,71 - 1,46 (m,
2H), 1,28 - 1,18 (m, 4H), 0,97 - 0,85 (m, 3H). MS theo thir nghiém (EST) [(M+H)']:
580.

Vidu23

Isopropyl (2.5')-2—[[6-amino-9-benzyl-8-0x0-2-(pr0pylsulfonimidoyl)purin—7-carbony1]-

metyl-amino]-3-phenyl-propanoat

Hop chét néu & d& muc nay duoc didu ché twong tu theo Vi du 1, Phuong phap A,
Buéc 6 bang cach st dung isopropyl (2S)-2-[clocarbonyl(metyl)amino]-3-phenyl—
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propanoat (Hop chit trung gian AY) thay cho N-metyl-N-propyl-carbamoyl clorua
(Hop chit trung gian AA). Isopropyl (25)-2-[[6-amino-9-benzyl-8-oxo0-2-
(propylsulfonimidoyl)purin-7 -carbonyl]-metyl-amino]-3-phenyl-propanoat (22 mg, Vi
du 23) thu dugc dudi dang bot mau tréng. '"H NMR (400MHz, DMSO-ds) 6 ppm: 7,35
-7,01 (m, 10H), 5,02-4,89 (m, 3H), 3,37-3,17 (m, 3H), 3,02 - 3,09 (m, 3H), 3,10 - 2,90
(m, 3H), 1,66 - 1,62 (m, 2H), 1,22 - 1,11 (m, 8H), 0,92 (t, J = 7,4 Hz, 3H). MS theo
thtr nghiém (EST") [(M+H)™]: 594.

Vidu 24

tert-Butyl (2S)-2-[[6-amino-9-benzyl-8-ox0-2-(propylsulfonimidoyl)purin-7-

carbonyl]-metyl-amino]-3-phenyl-propanoat
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Hop chét néu & d& muc nay dugc didu ché tuong tu theo Vi du 1, Phuong phap A,
Buéc 6 bing cach st dung tert-butyl (25’)-2—[clocarbonyl(metyl)amino]-3-phenyl-
propanoat (Hop chit trung gian AZ) thay cho N-metyl-N-propyl-carbamoyl clorua
(Hop chdt trung gian AA). fert-Butyl (25)-2-[[6-amino-9-benzyl-8-oxo-2-
(propylsulfonimidoyl)purin—7-carbonyl]-metyl-amino]-3—phenyl-propanoat (34 mg, Vi
du 24) thu duge dudi dang bot mau tring. 'H NMR (400MHz, DMSO-ds) § ppm: 7,42
- 7,16 (m, 10H), 5,03 - 4,90 (m, 3H), 3,68 - 3,24 (m, 5H), 3,24 - 3,09 (m, 2H), 3,01 (s,
3H), 1,68 - 1,57 (m, 2H), 1,43 (s, 9H), 0,99 - 0,85 (m, 3H). MS theo tht nghiém (ESI")
[(M+H)*]: 608,3.

Vi du 25

N- [2-[Axetyl(metyl)amin0]etyl]-6-amino—9-benzyl-N—mety1-8-0x0-2-

(propylsulfonimidoyl)purin—7-carboxamit
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Hop chit néu & d& muc nay dugc didu ché twong tu theo Vi du 1, Phuong phép A,
Buéc 6 bing cach st dung N-[2-[axetyl(metyl)amino]etyl]-N-metyl-carbamoyl clorua
(Hop chét trung gian BA) thay cho N-metyl-N-propyl-carbamoyl clorua (Hop chit
trung gian AA). N—[2-[Axetyl(metyl)amino]etyl]-6-amino-9-benzy1—N—metyl—8-0x0-2-
(propylsulfonimidoyl)purin-7-carboxarnit (26,1 mg, Vi du 25) thu dugc dudi dang bot
mau tring,1H NMR (400MHz, DMSO-ds) 6 ppm: 7,43 - 7,27 (m, 5H), 7,02 (br, 2H),
5,04 - 4,97 (m, 2H), 4,19 - 4,13 (m, 1H), 3,57 (d, J = 5,5 Hz, 2H), 3,49 - 3,34 (m, 2H),
3,14 (s, 1H), 3,12 - 3,02 (m, 4H), 2,86 (d, J=7.5 Hz, 2H), 2,69 - 2,64 (m, 1H), 2,05 (s,
1H), 1,99 (s, 1H), 1,91 - 1,83 (m, 1H), 1,70 - 1,59 (m, 2H), 0,97 - 0,90 (m, 3H). MS
theo tht nghiém (EST") [(M+H)"]: 503,2.

Vidu 26

Metyl N- [2-[[6-amino-9-benzy1—8-oxo-2-(propylsulfonimidoyl)purin—7-carbonyl]-

metyl-amino]etyl]-N-metyl-carbamat

O/
\/&
N
0

NZ
o | I )=°
P N \
26

Hop chit néu & d& muc nay dugc diu ché twong tu theo Vi du 1, Phuong phap A,
Bu6c 6 bing cach su dung metyl N—[2-[clocarbonyl(metyl)amino]etyl]-N—metyl-
carbamat (Hop chit trung gian BB) thay cho N-metyl-N-propyl-carbamoyl clorua
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(Hop chdt trung gian AA). Metyl N-[2-[[6-amino-9-benzyl-8-ox0-2-
(propylsulfonimidoyl)purin-7-carbonyl]-metyl-amino]etyl]-N-metyl—carbamat (65 mg,
Vi du 26) thu duge duéi dang chit rin mau vang. 'H NMR (400 MHz, CDCLs) 9 ppm:
7,29 - 7,49 (m, 5H), 5,63 - 5,92 (m, 2H), 5,03 - 5,17 (m, 2H), 3,43 - 3,69 (m, 8H), 3,13
- 3,27 (m, 3H), 2,96 - 3,05 (m, 2H), 2,72 (br. s., 1H), 1,05 (t, J = 7,40 Hz, 3H), 1,87
(dd, J = 14,12, 6,96 Hz, 2H). MS theo thir nghiém (ESI*) [(M+H)"]: 519,2.

Vi du 27

tert-Butyl N—[2-[[6-amino-9-benzy1—8-oxo-2-(propylsulfonimidoyl)purin—7-carbonyl]-

metyl-amino]etyl]-N-metyl-carbamat

B

)

0
\/g
N

27

Hop chit néu & dé muc nay dugc didu ché tuong tu theo Vi du 1, Phuong phap A,
Budc 6 bang cach st dung fert-butyl N—[2-[clocarbonyl(metyl)amino]etyl]-N—metyl-
carbamat (Hop chit trung gian BC) thay cho N-metyl-N-propyl-carbamoyl clorua
(Hop chit trung gian AA). tert-Butyl N-[2-[[6-amino-9-benzyl-8-oxo0-2-
(propylsulfonimidoyl)purin-7-carbonyl]-metyl-amino]etyl]-N—metyl—carbamat (32 mg,
Vi du 27) thu dugc dudi dang bot mau trang. 'H NMR (400MHz, DMSO-ds) 6 ppm:
7.43 - 7,26 (m, SH), 6,89 (br. s., 2H), 4,99 (d, J= 5,0 Hz, 2H), 4,16 (s, 1H), 3,55 (br. s.,
2H), 3,48 - 3,34 (m, 2H), 3,10 (s, 2H), 3,07 (s, 1H), 2,86 (d, J= 12,8 Hz, 2H), 2,74 (d,
J=9,5Hz, 1H), 2,70 - 2,60 (m, 1H), 1,72 - 1,54 (m, 2H), 1,39 (s, 6H), 1,23 (s, 2H),
1,13 (s, 2H), 0,93 (t, J= 7,4 Hz, 3H). MS theo thir nghiém (ESIY) [((M+H)™]: 562.

Vidu 28

Etyl N—[2-[[6-amin0-9-benzy1—8-oxo-2-(propylsulfonimidoyl)purin-7-carbonyl]-metyl-

amino]etyl]-N-metyl-carbamat
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28

Hop chét néu & d& muc ndy dugc didu ché twong tu theo Vi du 1, Phuong phap A,
Buéc 6 bing cach st dung etyl N-[2-[clocarbonyl(metyl)amino]etyl]-N-metyl-
carbamat (Hop chét trung gian BD) thay cho N-metyl-N-propyl-carbamoyl clorua
(Hop chdt trung gian AA).  Etyl N-[2-[[6-amino-9-benzyl-8-ox0-2-
(propylsulfonimidoyl)purin-7-carb0nyl]-metyl-amino]etyl]-N—metyl-carbamat (87 mg,
Vi du 28) thu duge dudi dang chét rin mau vang,1H NMR (400 MHz, CDCls) 6 ppm:
729 - 7,53 (m, 5H), 5,65 - 5,90 (m, 2H), 5,02 - 5,14 (m, 2H), 3,38 - 4,21 (m, 9H), 3,14
- 3,26 (m, 3H), 3,00 (br. s., 2H), 2,73 (s, 1H), 1,76 - 1,99 (m, 2H), 1,22 - 1,31 (m, 3H),
1,05 (s, 3H). MS theo thit nghiém (ESTY) [(M+H)"]: 533,2.

Vidu 29

2-[[6-amin0-9-benzy1—8-oxo-2-(propylsulfonimidoyl)purin—7-carbonyl]-metyl-
amino]etyl N-butyl-N-metyl-carbamat

29

Hop chit néu & d& muc nay duoc didu ché twong tu theo Vi du 1, Phuong phap A,
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Buéc 6 bing cach st dung 2-[clocarbonyl(metyl)amino]etyl N-butyl-N-metyl-
carbamat (Hop chét trung gian BE) thay cho N-metyl-N-propyl-carbamoyl clorua (Hop
chit trung gian AA). 2-[[6-amino-9-benzy1-8-0xo-2-(propylsulfonimidoyl)purin—7—
carbonyl]-metyl-amino]etyl N-butyl-N-metyl-carbamat (19 mg, hop chit 29) thu dugc
du6i dang chét rin mau vang. 'H NMR (400 MHz, DMSO-ds) 6 ppm: 7,25 - 7,48 (m,
5H), 6,96 (br. s., 2H), 4,99 (s, 2H), 4,06 - 4,36 (m, 3H), 3,59 - 3,83 (m, 1H), 3,33 -
3,49 (m, 3H), 3,07 - 3,21 (m, 4H), 2,79 (s, 2H), 1,65 (br. s., 2H), 1,05 - 1,47 (m, 6H),
0,93 (t, J = 7,40 Hz, 3H), 0,70 - 0,87 (m, 3H). MS theo ther nghiém (ESIY) [(M+H)"]:
561,2.

Vidu 30

2-[[6-amin0-9-benzy1-8-0x0-2-(propylsulfonimidoyl)purin-7-carbonyl]-metyl-amino]
etyl pyrolidin-1-carboxylat

30

Hop chét néu & d& muc ndy dugc didu ché twong tu theo Vi du 1, Phuong phap A,
Buéc 6 bing cach st dung 2-[clocarbonyl(metyl)amino]etyl pyrolidin-1-carboxylat
(Hop chit trung gian BF) thay cho N-metyl-N-propyl-carbamoyl clorua (Hop chét
trung gian  AA). 2-[[6-amino-9-benzyl-8-oxo-2-(propylsulfonimidoyl)purin-7—
carbonyl]-metyl-amino]etyl pyrolidin-1-carboxylat (10,0 mg, Vi du 30) thu duoc dudi
dang chét rin mau vang. "H NMR (400 MHz, DMSO-ds) & ppm: 7,26 - 7,41 (m, 5H),
6,96 (br.s., 2H), 4,99 (s, 2H), 4,01 - 4,35 (m, 4H), 3,29 - 3,47 (m, 3H), 3,23 (br. s., 3H),
3,03 - 3,17 (m, 4H), 1,52 - 1,84 (m, 6H), 0,90 — 0,96 (m, 3H). MS theo thir nghiém
(ESTY) [(M+H)™]: 545,2.

Vidu31
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2-[[6-amino-9-benzyl-8-oxo-2-(propylsulfonimidoyl)purin-7 -carbonyl]-metyl-
amino]etyl N-metyl-N-propyl-carbamat

~J

0]
o)

31

Hop chit néu & d& muc nay dugc didu ché tuong tu theo Vi du 1, Phuong phép A,
Buéc 6 biang cich st dung 2-[clocarbonyl(metyl)amino]etyl N-metyl-N-propyl-
carbamat (Hop chit trung gian BG) thay cho N-metyl-N-propyl-carbamoyl clorua
(Hop chét trung gian AA). 2-[[6-amino-9-benzy1—8-0x0—2-(propylsulfonimidoyl)purin—
7-carbonyl]-metyl-amino]etyl N-metyl-N-propyl-carbamat (3,7 mg, Vi du 31) thu duogc
dudi dang chit rdn mau vang. '"H NMR (400 MHz, CD;0D) ¢ ppm: 7,22 - 7,48 (m,
5H), 5,09 - 5,22 (m, 4H), 4,55 (s, 2H), 3,38 - 3,57 (m, 4H), 3,13 (s, 3H), 1,61 - 1,85 (m,
4H), 1,22 - 1,41 (m, 3H), 0,88 - 1,13 (m, 6H). MS theo thtr nghiém (ESI") [(M+H)']:
547,2.

Vidu 32

2-[[6-amin0-9—benzyl-8-oxo-2-(propylsulfonimidoyl)purin-7 -carbonyl]-metyl-
amino]etyl N,N-dietylcarbamat

NN
0
o I M~
A\ N
w0
32
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Hop chit néu & d& muc ndy dugc didu ché twong tu theo Vi du 1, Phuong phap A,
Buéc 6 bang cach st dung 2-[clocarbonyl(metyl)amino]etyl N, N-dietylcarbamat (Hop
chit trung gian BH) thay cho N-metyl-N-propyl-carbamoyl clorua (Hop chét trung
gian AA). 2-[[6-amino-9-benzyl-8-ox0-2-(propylsulfonimidoyl)purin-7-carbonyl]-
metyl-aminoJetyl N,N-dietylcarbamat (21,7 mg, Vi du 32) thu dugc duéi dang chét rén
mau vang. 'H NMR (400 MHz, DMSO0-ds) 6 ppm: 7,25 - 7,41 (m, SH), 6,96 (br. s.,
2H), 4,99 (s, 2H), 4,08 - 4,36 (m, 3H), 3,70 (br, 1H), 3,33 - 3,46 (m, 3H), 3,01 - 3,24
(m, 7H), 1,55 - 1,74 (m, 2H), 0,86 - 1,05 (m, 9H). MS theo thir nghiém (ESI’)
[(M+H)]: 547,2.

Vidu 33

2-[[6-amin0-9-benzyl-8-oxo-2-(propylsulfonimidoyl)purin-7-carbonyl]-metyl-

amino]etyl etyl cacbonat

o
oA
H

NZ

\\/k\ | >=O
A~ N \

- O

33

Hop chét néu & d& muc nay dugc didu ché twong tu theo Vi du 1, Phuong phap A,
Buéc 6 bang cach st dung 2-[clocarbonyl(metyl)amino]etyl etyl cacbonat (Hop chét
trung gian BI) thay cho N-metyl-N-propyl-carbamoyl clorua (Hop chit trung gian
AA). 2-[[6-amino-9-benzy1-8-oxo-2-(_propylsulfonimidoyl)purin—7-carbonyl]-metyl-
amino]etyl etyl cacbonat (46 mg, Vi du 33) thu dugc dudi dang chét rén mau vang. 'H
NMR (400 MHz, DMSO-ds) 6 ppm: 0,82 - 0,99 (m, 3H), 1,02 - 1,28 (m, 3H), 1,56 -
1,76 (m, 2H), 3,05 - 3,18 (m, 3H), 3,35 - 3,48 (m, 3H), 3,73 (t, J= 5,08 Hz, 2H), 4,08 -
4,27 (m, 3H), 4,37 (br. s., 1H), 5,00 (s, 2H), 6,76 - 7,11 (m, 2H), 7,22 - 7,45 (m, SH).
MS theo thtr nghiém (ESI?) [(M+H)™]: 520.
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Vi du 34-A va Vi du 34-B

6-amino-N—butyl-9-[(4-clopheny1)metyl]-N-metyl-8-oxo-2-[S(S)-propylsulfonimidoyl]
purin-7-carboxamit  va 6-amino-N-buty1-9-[(4-clopheny1)mety1]-N-mety1-8-oxo—2-
[S(S)-propylsulfonimidoyl]purin-7 -carboxamit

Buéc 1: Pidu ché hop chat 4-amino-3-[(4-clopheny1)metyl]-2-0x0-1H—irnidazol-5-
carbonitril (Hop chét 34a)

N
S

H
N

| )=o0
N

O

34a

H,N

Hop chét 34a dugc diéu ché twong tu theo Vi du 1, Phuong phép A, Buége 1 béang
cach st dung 4-clobenzyl isoxyanat thay cho benzyl isoxyanat. 4-amino-3-[(4-
clophenyl)metyl]-Z-oxo-IH-imidazol-S-carbonitril (8,0 g, hop chét 34a) thu dugc dudi
dang chit rdn mau vang. MS theo thir nghiém (EST") [(M+H)™]: 249.

Buéc 2: Didu ché hop chét 6-amino—9-[(4-clophenyl)metyl]-2-su1fanyl-7H—purin-8-on
(Hop chét 34b)
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NH,
N
NZ
L
HS N N
'~

34b

Hop chit 34b dugc didu ché twong tu theo Vi du 1, Phuong phap A, Bude 2 bang
cach st dung 4-amino-3-[(4-clophenyl)metyl]-2-0x0-lH-imidazol-S-carbonitril (Hop
chét 34a) thay cho 4-amino-3—phenylmetyl-Z-oxo-lH-imidazol-S-carbonitril (Hop chit
1a). 6-amino-9-[(4-clophenyl)metyl]-2-su1fanyl-7H—purin—8-0n (6,4 g, hop chét 34b)
thu duoc dudi dang chit rin mau vang va dugc st dung trong budc tiép theo ma
khéng cAn tinh ché thém. MS theo thir nghiém (ESI®) [(M+H)"]: 308.

Buéc 3: Didu ché hop chét 6-amino-9-[(4-clopheny1)mety1]-2-propylsu1fanyl-7H-
purin-8-on (Hop chét 34c)

NH,
N
NZ
\/\S)\\N | N>:O
\\Q\CI

Hop chét 34¢ duoc didu ché tuong ty theo Vi du 1, Phuong phap A, Bude 3

34c

bang cach st dung 6-amino-9-[(4-clopheny1)metyl]-2-sulfany1—7H-purin—8-on (Hop
chét 34b) thay cho 6-amin0-9-phenylmety1-2-sulfanyl-7H—purin-8-on (Hop chét 1b). 6-
amino-9-[(4-clophenyl)mety1]-2-pr0py1su1fany1-7H-purin—8-0n (800 mg, hop chét 34c)
thu dugce dudi dang chét rén mau tring. MS theo thir nghiém (ESIY) [(M+H)"]: 350.

Bu6c 4: Didu ché hop chét 6-amino-9-[(4-clophenyl)metyl]-2-propylsulﬁnyl-7H-
purin-8-on (Hop chét 34d)
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34d

Hop chit 34d dugc didu ché twong tu theo Vi du 1, Phuong phép A, Budc 4 bang

cach st dung 6-amino-9-[(4-clopheny1)mety1]-2—propylsulfanyl-7H—purin—8-0n (Hop
chit 34c) thay cho 6-amino-9-benzyl-2-propylsulfanyl-7H-purin-8-on (Hop chét Ic).
6-amino-9-[(4-clophenyl)metyl]-2—pr0py1sulﬁny1-7H-purin-8-on (150 mg, hop chét
34d) thu dugc duéi dang chét rén mau tring. MS theo thir nghi¢ém (ESI") [((M+H)']:
366.
Bué6c 5: Diéu ché hop chit 6-amin0-9-[(4-clopheny1)mety1]-2—(propylsulfonimidoy1)-
7H-purin-8-on  (hop chit  3de), 6-amino-9-[(4-clophenyl)metyl]-2-[S(S)-
propylsulfonimidoyl)-7H-purin-8-on vd  6-amino-9-[(4-clophenyl)metyl]-2-[S(S)-
propylsulfonimidoyl)-7H-purin-8-on (Hop chét 34e-A va hop chét 34e-B)

NH,

34e
NH, Nz
H N
N N=”
o} T\\/ I >:O 3 \l\N ‘ N>:O

34e-A va 34e-B
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Hop chét 34e dugc didu ché tuong tu theo Vi du 1, Phuong phép A, Bude 5 bang
cach st dung 6-amino-9-[(4-clophenyl)metyl]-2-propylsulfinyl-7H-purin-8-on (Hop
chit 34d) thay cho 6-amino-9-benzyl-2-(2-propylsulfinyl)-7H-purin-8-on (Hop chét
1d). 6-amino-9-[(4-clophenyl)metyl]-2-(propylsulfonimidoyl)-7H-purin-8-on (250 mg,
hop chét 34e) thu duoc duéi dang chat rin mau trang. "H NMR (400 MHz, DMSO-ds)
d 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 thr nghiém
(ESIY) [(M™H)™]: 381.

Tach hop chit ctia Hop chét 34e bang HPLC khong dbi xtng tao ra Hop chét
34e-A (sic ky rira giai nhanh, 110 mg) va hop chét 34e-B (séc ky rira gidi cham, 100
mg) dudi dang chét rin mau tréng bang metanol 5%-40% (0,05%DEA)/COz trén cot
ChiralPak OJ-3.

Hop chét 34e-A: 'TH NMR (400 MHz, DMSO-ds) 6 ppm: 10,63 (br. s, 1H), 7,33-
7,42 (m, 4H), 6,99 (br. s, 2H), 4,96 (s, 2H), 4,05 (br. s, 1H), 3,26-3,39 (m, 2H), 1,53-
1,69 (m, 2H), 0,91 (t, J= 7,4 Hz, 3H). MS theo thi nghiém (EST) [M+H)"]: 381.

Hop chét 34e-B: 'H NMR (400 MHz, DMSO-ds) ¢ ppm: 10,63 (br. s, 1H), 7,33-
7,42 (m, 4H), 6,99 (br. s, 2H), 4,96 (s, 2H), 4,05 (br. s, 1H), 3,26-3,40 (m, 2H), 1,54-
1,69 (m, 2H), 0,91 (t, /= 7,5 Hz, 3H). MS theo thir nghiém (ESI") [(M+H)™]: 381.

Budc 6: 6-amino-N-butyl-9-[(4-clophenyl)mety1]-N—metyl-8-oxo-2-[S(S)-
propylsulfonimidoyl] purin-7 _carboxamit va 6-amino-N-butyl-9-[(4-clophenyl)metyl]-
N—metyl-8-oxo-2-[S(S)-propylsulfonimidoyl]purin-7-carboxamit (Vi du 34-A va Vi du

Y

NHZOYN\ NH, YN\
NN NF | N>=O
2 “\k\N | N>=O H'j\\ “\k\N N

HN//? \\Qq 0 z ﬂo.
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Vi du 34-A duogc didu ché twong ty theo Vi du 1, Phuong phép A, Bude 6 bing
cach st dung Hop chéit 34e-A va N-butyl-N-metyl-carbamoyl clorua thay cho 6-
amino-9-benzyl-2-(propylsulfonimidoyl)-7H-purin-8-on (Hop chit le) va N-metyl-N-
propyl-carbamoyl clorua (Hop chét trung gian AA).

Vi du 34-A (160 mg): 'H NMR (400 MHz, DMSO-ds) & ppm: 7,37-7,45 (m, 4H), 6,91
(br. s., 2H), 4,99 (s, 2H), 4,17 (s, 1H), 3,28-3,40 (m, 4H), 3,05 (s, 2H), 3,02 (s, 1H),
1,49-1,70 (m, 4H), 1,15-1,37 (m, 2H), 0,89-0,94 (m, SH), 0,76 (t, J = 8 Hz, 1H). MS
theo thir nghiém (ESI) [(M+H)']: 494.

Vi du 34-B (167 mg) duoc didu ché twong tu theo Vi du 34-A bang cach st dung Hop
chét 34e-B thay cho Hop chét 34e-A.

Vi du 34-B: 'H NMR (400 MHz, DMSO-ds) & ppm: 7,36-7,45 (m, 4H), 6,91 (br. s.,
2HD), 4,99 (s, 2H), 4,17 (s, 1H), 3,28-3,41 (m, 4H), 3,05 (s, 2H), 3,02 (s, 1H), 1,50-1,71
(m, 4H), 1,15-1,37 (m, 2H), 0,89-0,94 (m, 5H), 0,76 (t, J = 7.4 Hz, 1H). MS theo thr
nghiém (EST") [(M+H)*]: 494.

Vidu 35

6-amino-9-[(4-clophenyl)metyl] -N—etyl-N-metyl—8-oxo-2-(propylsulfonimidoyl)purin-

7-carboxamit

NHZOYN\

NN

o I M =°

HN//S N

35

Hop chét néu & d& muc ndy dugc didu ché twong tu theo Vi du 1, Phuong phap A,
Buéc 6 bing cach sit dung 6-amino-9-[(4-clophenyl)metyl]-2-(propylsulfonimidoyl)-
7H-purin-8-on (Hop chét 34e) va N-etyl-N-metyl-carbamoyl clorua thay cho 6-amino-
9-benzy1-2-(propylsulfonimidoyl)-7H—purin-8-on (Hop chit le) va N-metyl-N-propyl-
carbamoyl clorua (Hop chit trung gian AA). 6-amino-9-[(4-clophenyl)metyl]-N-etyl-
N-metyl-8-oxo-2-(propylsulfonirnidoyl)purin—7-carboxamit (60 mg, Vi du 35) thu
dugc dudi dang chét rin mau tring. 'H NMR (400 MHz, DMSO-ds) é ppm: 7,40 (s,
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ATD), 6,91 (br s, 2H), 4,99 (s, 2H), 4,16 (s, 1H), 3,34-3,44 (m, 4H), 3,05 (s, 2H), 3,01 (s,
1H), 1,58-1,67 (m, 2H), 1,18 (t, J= 8,0 Hz, 3H), 0,92 (t, J = 8,0 Hz, 3H). MS theo thi
nghidm (ESI*) [(M+H)']: 466.

Vidu 36-A va Vi du 36-B

6-amino-N-metyl-8-0xo-N-propy1-2[S(S)-propylsulfonimidoyl]-9-(p-t01y1metyl)purin-
7-carboxamit va 6-amino-N—mety1-8-0x0-N—propyl-2[S(R)-propylsulfonimidoyl]-9-(p-

% %

NHonN\ NHZOY N

N N NZ N

HN “L\ | N>=O o, ‘\\I\\ | N>=O
N HN//? N

\Y
o/’sz \ C

Bude 1: Didu ché hop chat 6-010-5-nitro-2-pr0pylsu1fany1-N-(p-tolylmetyl)pyrimidin—
4-amin (Hop chét 36a)

tolylmetyl)purin-7-carboxamit

cl
NO,

NZ |
\/\S/k\N NH

Hop chét 36a dugc diéu ché tuong tu theo Vi du 1, Phuong phap B, Budc 1

36a

bing cach st dung p-tolylmetylamin thay cho phenylmetanamin. 6-Clo-5-nitro-2-
propylsulfanyl-N—(p-tolylmetyl)pyrimidin-4-amin (3,9 g, hop chét 36a) thu dugc dudi
dang chét rin mau tring. MS theo thir nghiém (EST") [(M+H)"]: 353.
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Buéc 2: Didu ché hop chit 6-clo-2-propylsulfanyl-N4-(p-tolylmetyl)pyrimidin-4,5-
diamin (Hop chit 36b)

cl
AL

|
\/\S)%N NH

Hop chit 36b dugc didu ché tuong tu theo Vi du 1, Phuong phip B, Budc 2

36b

bang cach st dung 6-010-5-nitro-2-propylsulfanyl-N—(p-tolylmetyl)pyrimidin—4-amin
(Hop chét 36a) thay cho N—benzyl-6-clo-5-nitro-2-pr0pylsu1fany1-pyrimidin—4-amin
(Hop chét 19). 6-Clo-2-pr0pylsu1fany1—N4-(p-tolylmetyl)pyrimidin—4,5-diamin 2,2 g,
hop chét 36b) thu dugc dudi dang chit rin mau tring. MS theo thir nghiém (ESI")
[(M+H)]: 323.

Budc 3: Didu ché hop chit 6-010-2-propylsulfanyl—9-(p-tolylmetyl)—7H-purin—8-0n
(Hop chét 36c¢)

Cl
g
’
J T =0
O
36¢

Hop chét 36¢ duoc difu ché tuong ty theo Vi du 1, Phuong phéap B, Buéc 3 bing
cach st dung 6-clo-2-propylsulfanyl-N4-(p-tolylmetyl)pyrimidin—4,5-diamin (Hop
chit 36b) thay cho N-benzy1-6-clo—2-(propylsulfanyl)pyrimidin-4,5-diamin (Hop chét
1g). 6-Clo-2-pr0pylsulfanyl-9-(p-tolylmetyl)-7H—purin—8-0n (2,2 g, hop chét 36¢) thu
dugc dudi dang chit rin mau tring. MS theo thir nghiém (ESIY) [(M+H)"]: 349.
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Buée 4: Pidu ché hop chét 6-[(4-metoxyphenyl)metylamino]-2-pr0pylsulfanyl-9-(p—
tolylmetyl)-7H-purin-8-on (Hop chat 36d)

NHPMB
H
NF N

N=0

\/\SAN | N

O~

36d

Hop chit 36d dugc didu ché tuwong tu theo Vi du 1, Phuong phép B, Budce 4,
bang cach st dung 6-clo-2-propylsu1fanyl-9-(p-tolylmetyl)-7H—purin—8-0n (Hop chat
36¢) thay cho 9-benzyl-6-clo-2-propylsulfanyl-7H-purin-8-on (Hop chét 1h). 6-[(4-
metoxyphenyl)metylamino]-2-pr0pylsulfany1-9-(p-tolylmetyl)-7H-purin—8-on 2,0 g
hop chit 36d) thu duoc dudi dang chit rén mau tréng. MS theo thir nghiém (ESI")
[(M+H)]: 450.

Budc 5: Didu ché hop chit 6-amino-2-propylsu1fany1-9-(p-tolylmetyl)-7H-purin—8-on
(Hop chit 36e)

NH,

NP NN

=0

\/\S)\\, | N
()

36e

Hop chét 36e dugc didu ché twong tu theo Vi du 1, Phuong phép B, Budc 5 bing
cach st dung 6-[(4-metoxyphenyl)metylamino]-2-propylsulfanyl-9-(p-tolylmetyl)-7H-
purin-8-on (Hop chéit 36d) thay cho 6-amino-9-benzyl-2-propylsulfanyl-7H-purin-8-on
(Hop chét 1i). 6-amino-2-propylsulfanyl-9-(p-tolylmetyl)-7H—purin—8-on (1,0 g, hop
chit 36e) thu dugc dudi dang chét rén mau tring. MS theo thir nghiém (ESIY)
[(M+H)"]: 330.
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Budc 6: Didu ché hop chit 6-amino-2-propylsulfinyl-9-(p-tolylmetyl)-7H-purin-8-on
(Hop chét 36f)

NH,

CX
\/\S/kN | N
O

O~

Hop chit 36f dugc didu ché twong tw theo Vi du 1, Phuong phap B, Budc 6 bang

36f

cach st dung 6-amino-2-propylsulfanyl-9-(p-tolylmetyl)-7H—purin—8-0n (Hop chit 36e)
thay cho 6-amino-9-benzyl-2-(2-propylsulfanyl)-7H-purin-8-on (Hop chit 1c). 6-

amino-2-propy1su1f1ny1-9—(p-tolylmetyl)-7H—purin—8-0n (220 mg, hop chat 36f) thu

dugce dudi dang chét rén mau tring MS theo thir nghiém (ESTY) [(M+H)"]: 345.

Buéc 7: Didu ché hop chét 6-amino-2-(propylsulfonimidoyl)-9-(p-tolylmetyl)-7H—
purin-8-on (Hop chét 36g)

NH,

NZ

H
N
@)
PN
S N

Hop chét 36g dugc didu ché tuong tu theo Vi du 1, Phuong phap B, Bude 7

36g

bang cach st dung 6-amino-2-propylsulﬁny1-9-(p-tolylmetyl)-7H—purin-8-on (Hop

chét 36f) thay cho 6-amino-9-benzyl-2-propylsulfinyl-7 H-purin-8-on (Hop chét 1d). 6-

amino-2-(propylsulfonimidoyl)-9-(p-télylmetyl)-7H—purin-8-0n (127 mg, hop chét 36g)
thu dwoc dudi dang chat rin mau tring. 'H NMR (400 MHz, DMSO-ds) J 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.
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Téch hop chét 36g bang HPLC khong d6i xtng tao ra hop chét 36g-A (sic ky rira
giai nhanh, 50 mg) va hop chit 36g-B (sdc ky rira giai chdm, 49 mg) dudi dang chét
rin mau tring vai isopropanol 30% (0,05%DEA)/COz trén cOt ChiralPak AD-3.

Hop chét 36g-A: 'H NMR: (400 MHz, DMSO-ds) 6 ppm: 10,51 (s, 1 H), 722 (4, J =
8.0 Hz, 2H), 7,12 (d, J = 8,0 Hz, 2H), 7,00 (s, 2 H), 4,91 (s, 2H), 4,03 (s, 1H), 3,35 -
3,31 (m, 2H), 2,26 (s, 3H), 1,70 - 1,58 (m, 2H), 0,93 (t, J = 7,40 Hz, 3H). MS theo thir
nghiém (ESI") [(M+H)"]: 361.

Hop chit 36g-B: 'H NMR: (400 MHz, DMSO-ds) § ppm: 10,54 (s, 1H), 7,23 (d, J =
8.0 Hz, 2H), 7,13 (d, J = 8,0 Hz, 2H), 6,97 (s, 2H), 4,91 (s, 2H), 4,04 (s, 1H), 3,34 -
3,30 (m, 2H), 2,26 (s, 3H), 1,72 - 1,57 (m, 2H), 0,93 (t, /= 7,40 Hz, 3H). MS theo tht
nghiém (ESI) [(M+H)"]: 361.

Buéc 8 Didu ché hop chit  6-amino-N-metyl-8-oxo-N-propyl-2[S(S)-
propylsulfonimidoyl]-9-(p-tolylmetyl)purin—7-carboxamit va 6-amino-N-metyl-8-oxo-
N—propyl-?_[S(R)-propylsulfonimidoyl]-9-(p-toly1metyl)purin—7 -carboxamit (Vi du 36-
A va Vidy 36-B)
% v
N

NHS ~

NHonN\
NS 0 N)\IIA/ =0
NS | N>=O s k\N N

Vi du 36-A dugce didu ché twong tu theo Vi du 1, Phuong phép A, Budc 6 bang
cach st dung Hop chit 36g-A thay cho 6-amino-9-benzyl-2-(propylsulfonimidoyl)-
7H-purin-8-on (Hop chét le). Vi du 36-A (108 mg) thu dugc du6i dang chat rin mau
tring. "H NMR (400 MHz, DMSO-ds) 6 ppm: 7,27 (d, J = 8 Hz, 2H), 7,14 (d, J = 8
Hz, 2H), 6,87 (br. s., 2H), 4,95 (s, 2H), 4,15 (s, 1H), 3,33-3,57 (m, 4H), 3,05 (s, 2H),
3,02 (s, 1H), 2,26 (s, 3H), 1,52-1,73 (m, 4H), 0,75-0,97 (m, 6H). MS theo thur nghiém
(EST") [((M+H)™]: 460.

Vi du 36-B dugc diéu ché twong tu theo Vi du 1, Phuong phéap A, Budce 6 b%lng
cach st dung Hop chit 36g-B thay cho 6-amino-9-benzyl-2-(propylsulfonimidoyl)-
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7H-purin-8-on (hop chét le). Vi du 36-B(125 mg): I{ NMR (400 MHz, DMSO-ds) ¢
ppm: 7,27 (d, J = 8 Hz, 2H), 7,14 (d, /= 8 Hz, 2H), 6,87 (br. s., 2H), 4,95 (s, 2H), 4,15
(s, 1H), 3,33-3,57 (m, 4H), 3,05 (s, 2H), 3,02 (s, 1H), 2,26 (s, 3H), 1,52-1,73 (m, 4H),
0,75-0,97 (m, 5H). MS theo thir nghiém (ESI") [(M+H)"]: 460.

Vidu37-AvaVidu37-B

6-amino-2-[S(S)-propylsulfonimidoyl] -9-(p-tolylmetyl)-7-(pyrolidin- 1-carbonyl)purin-
8-on va 6-amino-2—[S(R)-propylsulfonimidoyl]-9-(p-tolylmety1)—7 -(pyrolidin-1-

carbonyl)purin-8-on

N HZOY NO NH ZOY NQ

N

NZ
Vi du 37-A dugc didu ché twong tu theo Vi du 1, Phuong phép A, Budc 6 bang
cach st dung Hop chat 36g-A va pyrolidin-1-carbonyl clorua thay cho 6-amino-9-

benzyl-2-(propylsulfonimidoyl)-7H—purin-8-0n (Hop chit le) va N-metyl-N-propyl-
carbamoyl clorua (Hop chét trung gian AA).

Vi du 37-A (390 mg) thu duoc duéi dang chét rin mau tring. '"H NMR (400 MHz,
DMSO-ds) & ppm: 7,31 - 7,11 (m, 4H), 7,04 (s, 2H), 4,95 (s, 2H), 4,15 (s, 1H), 3,65 -
3,47 (m, 4H), 3,37 (m, 2H), 2,27 (s, 3H), 1,97 - 1,81 (m, 4H), 1,71 - 1,59 (m, 2H), 0,94
(t, J= 7,4 Hz, 3H). MS theo thit nghiém (ESI") [(M+H)]: 458.2.

Vi dy 37-B (125 mg) dugc didu ché twong tu theo Vi du 37-A bang cach st dung
Hop chét 36g-B thay cho Hop chat 36g-A. 'H NMR (400 MHz, DMSO-ds) & ppm:
728 - 7,14 (m, 4H), 7,04 (s, 2H), 4,95 (s, 2H), 4,15 (s, 1H), 3,65 - 3,47 (m, 4H), 3,37
(m, 2H), 2,27 (s, 3H), 1,93 - 1,84 (m, 4H), 1,65 - 1,60 (m, 2H), 0,95 (t, J=T7.4 Hz, 3H).
MS theo thir nghiém (ESI") [((M+H)]: 458,3.
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Vi du 38-A va Vi du 38-B

6-amino-N—(2-metoxyetyl)-N—metyl-8-0x0-2-[S(S)—propylsulfonimidoyl]-9—(p-
tolylmetyl)purin-7-carboxamit va 6-amino-N-(2-metoxyetyl)-N-metyl-8-oxo-2-[S(R)-
propylsulfonimidoyl]-9-(p-tolylmetyl)purin—7-carboxamit

o~ o~
NHZOYN\ NHonN\
N NN NN
L s | N>=O X L\N | N>=o

Vi du 38-A duogc didu ché tuong tu theo Vi du 1, Phuong phéap A, Buéc 6 béng
cach st dung Hop chét 36g-A va N-(2-metoxyetyl)-N-metyl-carbamoyl clorua (Hop
chit trung gian AB) thay cho 6-amin0-9-benzyl-2-(propylsulfonimidoyl)-7H—purin—8-
on (Hop chit 1e) va N-metyl-N-propyl-carbamoyl clorua (Hop chét trung gian AA).

Vi du 38-A (57,8 mg) thu dugc dudi dang chét rin mau tring. '"H NMR (400
MHz, DMSO-ds) & ppm: 7,26 (d, J= 17,6 Hz, 2H), 7,14 (d, J= 17,6 Hz, 2H), 6,89 - 6,78
(m, 2H), 4,95 (s, 2H), 4,18 (s, 1H), 3,62 -3,58 (m, 2H), 3,43 - 3,37 (m, 2H), 3,30 - 3,10
(m, 3H), 3,09 - 3,08 (m, 3H), 3,08 - 3,05 (m, 2H), 2,27 (s, 3H), 1,77 - 1,54 (m, 2H),
0,95 (t, J= 7,4 Hz, 3H). MS theo thr nghiém (ESTY) [(M+H)']: 476,3.

Vi du 38-B (46,6 mg) dugc diu ché twong tu theo Vi du 38-A bing cach st
dung Hop chét 36g-B thay cho Hop chat 36g-A. 'H NMR (400 MHz, DMSO-ds) &
ppm: 7,26 (d, J= 7,6 Hz, 2H), 7,14 (d, J = 7,6 Hz, 2H), 6,89 - 6,78 (m, 2H), 4,95 (s,
2H), 4,18 (s, 1H), 3,62 -3,58 (m, 2H), 3,43 - 3,37 (m, 2H), 3,30 - 3,10 (m, 3H), 3,09 -
3,08 (m, 3H), 3,08 - 3,05 (m, 2H), 2,27 (s, 3H), 1,77 - 1,54 (m, 2H), 0,95 (t. /= 7,4 Hz,
3H). MS theo thit nghiém (ESI") [(M+H)']: 476,3.

Viduy 39

6-amino-N—ety1—N—mety1—8-0x0-2-(propylsulfonimidoyl)-9-(p-tolylmetyl)purin-7-

carboxamit
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Hop chét néu & d& muc nay duoc didu ché tuong tu theo Vi du 1, Phuong phap A,
Buéc 6 bing cach su dung N-etyl-N-metyl-carbamoyl clorua va 6-amino-2-
(propylsulfonimidoyl)-9-(p-tolylmetyl)-7H—purin—8-on (Hop chit 36g) thay cho N-
metyl-N-propyl-carbamoyl clorua (Hop chét trung gian AA) va 6-amino-9-benzyl-2-
(propylsulfonimidoyl)-7H-purin-8-on (Hop chét le). 6-amino-N-etyl-N-metyl-8-oxo-2-
(propylsulfonimidoyl)-9-(p-tolylmetyl)purin-7 -carboxamit (141,8 mg, Vi du 39) thu
duoc dudi dang chét rén mau vang nhat. "H NMR (400 MHz, DMSO-ds) 6 ppm: 7,26
(d, J=19 Hz, 2H), 7,15 (d, J= 7,9 Hz, 2H), 6,89 (s, 2H), 4,95 (s, 2H), 4,24 - 4,07 (m,
1H), 3,52 - 3,35 (m, 4H), 3,10 - 2,95 (m, 3H), 2,26 (s, 3H), 1,77 - 1,55 (m, 2H), 1,24 -
1,10 (m, 3H), 0,95 (t, J = 7,4 Hz, 3H). MS theo thtr nghiém (ESIY) [(M+H)']: 446,1.

Vi du 40

6-amino-N-buty1—N—metyl-8-0xo-2-(propylsulfonimidoyl)-9-(p-toly1metyl)purin-7-

carboxamit

40

Hop chit néu & d& muc nay duoc didu ché twong tu theo Vi du 1, Phuong phép A,
Buéc 6 biang cach st dung 6-amino-2-(propylsulfonimidoyl)-9-(p-tolylmetyl)-7H—
purin-8-on (Hop chét 36g) va N-butyl-N-metyl-carbamoyl clorua thay cho 6-amino-9-
benzyl-2—(propylsulfonirnidoyl)-7H—purin-8-on (Hop chit le) va N-metyl-N-propyl-
carbamoyl clorua (Hop chit trung gian AA). 6-amino-N-butyl-N-metyl-8-oxo-2-
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(propylsulfonimidoyl)—9-(p-t01y1mety1)purin—7-carboxamit (32 mg, Vi du 40) thu dugc
duéi dang chit rdn mau tréng. '"H NMR (400 MHz, DMSO-ds) 6 ppm: 7,28 - 7,14 (m,
4H), 6,88 (s, 2H), 4,95 (s, 2H), 4,16 (s, 1H), 3,41 - 3,36 (m, 2H), 3,10 - 2,99 (m, 3H),
2,53 - 2,51 (m, 2H), 2,27 (s, 3H), 1,71 - 1,63 (m, 2H), 1,62 - 1,51 (m, 2H), 1,42 - 1,26
(m, 2H), 0,97 - 0,74 (m, 6H). MS theo tht nghiém (ESI") [(M+H)']: 474,3

Vidu4l-AvaVidy41-B

6-amin0-9-[(4-clophenyl)metyl]-2-[S(R)-etylsulfonimidoyl]-N-metyl-8-oxo-N—propyl-
purin-7-carboxamit (Vi du 41-A) va 6-amino-9-[(4-clophenyl)metyl]-2-[S(S)-
etylsulfonimidoyl] -N—metyl-8-0x0-N—propy1—purin—7-carboxamit (Vidu41-B)

/

NHZOYN\ NHonN\
NN NN N
0 0
HNZ\\S I§N l N>= 2}3 k\N l N>=
YO T O
41-A 41-B

Buée 1: Pidu ché hop chét 6-amino-9-[(4-clophenyl)metyl]-2-etylsulfany1-7H—purin-
8-on (Hop chét 41a)

NH
2 H

N7

N
O
/\S*NI =

pas

41a

Hop chit 41a dugc didu ché twong tu theo Vi du 1, Phuong phép A, Bude 3 bang
cach st dung iodoetan va 6-amin0-9-[(4-clophenyl)mety1]-2-su1fanyl-7H—purin—8-on
(Hop chit 34b) thay cho bromopropan va 6-amino-9-phenylmetyl-2-sulfanyl-7H-
purin-8-on (Hop chét 1b). 6-amino-9-[(4-clophenyl)metyl]-2-etylsulfanyl-7H—purin-8-
on (2,5 g, hop chit 41a) thu dugc dudi dang chét rén mau tring. MS theo thir nghiém
(ESI") [(M+H)']: 336.
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Buéc 2: Didu ché hop chit 6-amino-9-(4-clobenzyl)-2-etylsulfinyl-7H-purin-8-on
(Hop chét 41b)

41b

Hop chit 41b dugc diéu ché trong ty theo Vi du 1, Phuong phap A, Bude 4 bing
cach st dung 6-amin0-9-[(4-clophenyl)metyl]-2-etylsulfanyl-7H—purin—8-on (Hop chat
41a) thay cho 6-amino-9-benzyl-2-propylsulfanyl-7H-purin-8-on (Hop chét 1c). 6-
amino-9-(4-clobenzyl)-2-etylsulfinyl-7H-purin-8-on (1,94 g, hop chit 41b) thu dugc
duéi dang chét rin mau tring. MS theo thir nghiém (ESTY) [(M+H)"]: 352.

Bude 3: Didu ché hop chét 6-amino-9-[(4-clophenyl)mety1]-2-(etylsulfonimidoyl)-7/-
purin-8-on (Hop chét 41c)

41c

Hop chit 41c dugce didu ché tuong tu theo Vi du 1, Phuong phap A, Budc 5 bang
cach st dung 6-amino-9-(4-c10benzyl)-2-etylsulﬁny1-7H-purin-8-on (Hop chét 41b)
thay cho 6-amino-9-benzyl-2-(2-metylsulfinyl)-7H-purin-8-on (Hop chat 1d). 6-
amino-9-[(4-c10phenyl)metyl]-2-(etylsulfonimidoyl)-7H—purin—8-on (217 mg, Vi du
41c¢) thu dugc dudi dang chét rin mau tring. 'H NMR (400 MHz, DMSO-ds) o ppm:
10,61 (s, 1H), 7,42 - 7,35 (m, 4H), 6,98 (s, 2H), 4,96 (s, 2H), 4,05 (s, 1H), 3,42 - 3,37
(m, 2H), 1,16 (t, J= 7,4 Hz, 3H). MS theo thir nghiém (ESI?) [(M+H)"]: 367.0.

Tach hop chét ctia Hop chét 41¢c bang HPLC khong d6i xang tao ra Hop chat
41c-A (sc ky rira giai nhanh, 31,8 mg) va hop chit 41¢-B (séc ky rira giai cham, 10
mg) dudi dang chét rén mau tréng bing metanol 5%-40% (0,05%DEA)/CO; trén cot
ChiralPak I1C-3.
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NH,
N
NZ
HN\\ ‘\\|§ | N>=O
.S N

Ty O

41c-A

Hop chét 41¢c-A: "TH NMR (400 MHz, DMSO-ds) é ppm: 10,76 (s, 1H), 7,45 - 7,33 (m,
4H), 7,01 (s, 2H), 4,96 (s, 2H), 4,03 (s, 1H), 3,40 - 3,34 (m, 2H), 1,17 (t, J= 7,4 Hz,
3H). MS theo thtr nghiém (ESIY) [(M+H)"]: 367,0.

NH,
H
N

NZ

HN4i>
cl

41c-B

Hop chét 41¢-B: '"H NMR (400 MHz, DMSO-ds) & ppm: 10,70 (s, 1H), 7,46 -7,28 (m,
4H), 7,01 (s, 2H), 4,96 (s, 2H), 4,03 (s, 1H), 3,44 - 3,36 (m, 2H), 1,17 (t, J= 7.4 Hz,
3H). MS theo thir nghiém (EST) [(M+H)"]: 367,0.

Budc 4: 6-amin0-9-[(4-clophenyl)metyl]-2-[S(R)-etylsulfonimidoyl]-N-metyl-8-oxo-
N-propyl-purin-7-carboxamit (Vi du 41-A) va 6-amino-9-[(4-clophenyl)metyl]-2-
[S(S)-etylsulfonimidoyl]-N-metyl-8-0x0-N—propy1—purin-7-carboxamit (Vidu41-B)

NHZO N\ NHZOY N\
NF T NA NN
N | N>=o H N“s I | N>=o
HN* 0~
Yy O T O
41-A 41-B

Vi du 41-A duge didu ché tuong tu theo Vi du 1, Phuong phép A, Bude 6 bing
cach st dung Hop chit 41¢-B thay cho 6-amino-9-benzyl-2-(propylsulfonimidoyl)-
7H-purin-8-on (Hop chét le). 6-amino-9-[(4-clophenyl)metyl]-2-[S(R)-
etylsulfonimidoyl]-N—metyl-8-oxo-N-propyl—purin—7-carboxamit (Vi du 41-A, 78 mg)
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thu duoc dudi dang chét rén mau tring. 'H NMR (400 MHz, DMSO-ds) & ppm: 7,43 -
7.41 (m, 4H), 6,90 (s, 2H), 5,00 (s, 2H), 4,19 (s, 1H), 3,46-3,39 (m, 2H), 3,39 - 3.38
(m, 2H), 3,09-2,99 (m, 3H), 1,69 - 1,52 (m, 2H), 1,19 (t, /= 7,28 Hz, 3H), 0,95 - 0,66
(m, 3H). MS theo thir nghiém (EST) [(M+H)™]: 466,1.

Vi dy 41-B (125 mg) dugc didu ché twong tw theo Vi du 1, Phuong phdp A,
Buéc 6 bing cach st dung Hop chit 41c-A thay cho 6-amino-9-benzyl-2-
(propylsulfonimidoyl)-7H-purin-8-on (Hop chét 1e). 6-amino-9-[(4-clophenyl)metyl]-
2-[S(S)-etylsulfonimidoyl]—N-metyl-8-oxo-N-propyl-purin—7-carb0xamit (Vi du 41-B,
38 mg) thu dugc dudi dang chét rin mau tring. "H NMR (400 MHz, DMSO-ds) 6 ppm:
7,43 - 7,41 (m, 4H), 6,90 (s, 2H), 5,00 (s, 2H), 4,20 (s, 1H), 3,46 - 3,41 (m, 2H), 3,40 -
3,39 (m, 2H), 3,10 - 3,00 (m, 3H), 1,69 - 1,50 (m, 2H), 1,24 - 1,12 (m, 3H), 0,93 - 0,73
(m, 3H). (MS theo thir nghiém (ESTY) [(M+H)]: 466,2.

Hoa hoc lap thé ctia Vi du 41-B dugc xac dinh bang nhiéu xa tia X tinh thé don
duoc thé hién trén Fig. 1.

Vi du 42-A va Vi du 42-B
6-amino-9-[(4-clopheny1)metyl]-N-ety1-2[S(S)-etylsulfonimidoyl]-N-metyl-S-oxo-
purin-7-carboxamit (Vi du 42-A) va 6-amino-9-[(4-clophenyl)metyl]-N-ety1-2-[S(R)-
etylsulfonimidoyl]-N-metyl-8-oxo-purin-7-carb0xamit (Vidu 42-B)

e -
NH, Y ~ NHZOYN\
N7 | N>=O v N
\Y _‘\k\ N O\\ \\'\\ I >:O
cl > \\Q\C‘
42-A 42-B

Vi du 42-A dugc didu ché tuong tu theo Vi du 1, Phuong phap A, budc 6 bffmg
cach st dung Hop chét 41c-A va N-etyl-N-metyl-carbamoyl clorua thay cho 6-amino-
9-benzy1-2-(propylsulfonimidoyl)-7H—purin-8-on (Hop chét le) va N-metyl-N-propyl-
carbamoyl clorua (Hop chit trung gian AA). 6-amino-9-[(4-clophenyl)metyl]-N-etyl-
2[S(S)-etylsulfonimidoyl]-N-metyl-8-0x0-purin-7-carboxamit (Vi du 42-A, 40 mg) thu
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dugc dusi dang chét rin mau tring. 'H NMR (400 MHz, DMSO-ds) & ppm: 7,43 -
7.41 (m, 4H), 6,90 (s, 2H), 4,99 (s, 2H), 4,18 (s, 1H), 3,48 - 3,40 (m, 2H), 3,39 (s, 2H),
3,05—3,01 (m, 3H), 1,20 - 1,14 (m, 6H). MS theo thtr nghiém (ESI") [(M+H)']: 452,2.

Vi du 42-B dugc didu ché tuong ty theo Vi du 1, Phuong phéap A, Budce 6 bing
cach st dung Hop chét 41¢-B va N-etyl-N-metyl-carbamoy! clorua thay cho 6-amino-
9-benzyl-2-(propylsulfonimidoyl)-7H-purin-8-on (Hop chét le) va N-metyl-N-propyl-
carbamoyl clorua (Hop chét trung gian AA). 6-amino-9-[(4-clophenyl)metyl]-N-etyl-
2-[S(R)—etylsulfonimidoyl]-N-metyl-8-oxo-purin-7-carb0xamit (Vi du 42-B, 38 mg)
thu dugc dudi dang chit rén mau tréng. 'H NMR (400 MHz, DMSO-ds) 6 ppm: 7,43 -
7,41 (m, 4H), 6,91 (s, 2H), 4,98 (s, 2H), 4,19 (s, 1H), 3,48 - 3,40 (m, 2H), 3,39 (s, 2H),
3,09 - 2,97 (m, 3H), 1,23 - 1,11 (m, 6H). MS theo thir nghiém (BSIY) [(M+H)']: 452,2.

Hoéa hoc 1ap thé cua Vi du 42-A duoc xac dinh bf?lng nhiéu xa tia X tinh thé don
duoc thé hién trén Fig. 2.

Vi du 43-Ava Viduy 43-B
6-amino-2-[S(R)—etylsulfonimidoyl]-N—metyl-8-0x0—N—propyl-9-(p-tolylmetyl)purin-7-

carboxamit (Vi du 43-A) va 6-amino-2-[S(S)-etylsulfonimidoyl]-N-metyl-8-oxo-N-
propyl-9-(p-tolylmetyl)purin-7-carboxamit (Vi du 43-B)

NH, YN\ NH O N
NP SN NP T
O \|\\ | N>=O HN, I\ I >=O
- N s \N N
HN > G > \ :
43-A 43-B

Bude 1: Didu ché hop chét 4-amino-2-0xo0-3-(p-tolylmetyl)-1H-imidazol-5-carbonitril
(Hop chét 43a)
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43a
Hop chit 43a dugc didu ché tuong tu theo Vi du 1, Phuong phép A, Bude 1 bing
cach st dung 4-metylbenzyl isoxyanat thay cho benzyl isoxyanat. 4-amino-2-oxo-3-(p-
tolylmetyl)- 1 H-imidazol-5-carbonitril (26,6 g, hop chét 43a) thu dugc dudi dang chét

rin mau xam va dugce st dung truc tiép trong budc tiép theo ma khong can tinh ché
thém. MS theo thir nghiém (EST) [M+H)"]: 229,2.

Buéc 2: Diéu ché hop chit 6-amino-9-(p-tolylmetyl)-2-sulfanyl-7H-purin-8-on (Hop
chét 43b)

NH,
N7

A o

N

-

Hop chét 43b dugc diéu ché twong tu theo Vi du 1, Phuong phap A, Budc 2 bang

HS

43b

cach st dung 4-amino-2-oxo-3-(p-tolylmetyl)- 1 H-imidazol-5-carbonitril (hop chét 43a)
thay cho 4-amino-3-benzyl-2-oxo-1H-imidazol-5-carbonitril (Hop chit 1a). 6-amino-
9-(p-tolylmetyl)-2-sulfanyl-7 H-purin-8-on (20,0 g, hop chét 43b) thu duge duédi dang
chét rén mau vang. MS theo thit nghiém (ESI¥) [(M+H)"]: 288.

Bu6c 3: Didu ché hop chit 6-amino-2-etylsulfanyl-9-(p-tolylmetyl)-7H-purin-8-on
(Hop chét 43c)

NH,
H
N

0
/\S)QN I N>=

O~

43¢
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Hop chét 43¢ dugc diéu ché tuong tu theo Vi du 1, Phuong phép A, Bude 3 bang
céch st dung 6-amino-9-(p-tolylmetyl)-2-sulfanyl-7H-purin-8-on (Hop chét 43b) va
iodoetan thay cho 6-amino-9-benzyl-2-sulfanyl-7H-purin-8-on (Hop chit 1b) va
bromopropan. 6-amino-2-etylsulfanyl-9-(p-tolylmetyl)-7H-purin-8-on (13 g, hop chét
43¢) thu duge dudi dang chét rin mau vang. MS theo thir nghiém (ESI") [(M+H)]:
316.

Budc 4: Didu ché hop chit 6-amino-2-etylsulfinyl-9-(p-tolylmetyl)-7H-purin-8-on
(Hop chét 43d)

NH,
H
N=

N
O
/\SJQN l N>=

1}
o \\Q\
43d

Hop chit 43d dugc didu ché tuong tu theo Vi du 1, Phuong phép A, Budc 4 bing
cach st dung 6-amino-2-etylsulfanyl-9-(p-tolylmetyl)-7H-purin-8-on (Hop chét 43c)
thay cho 6-amino-9-benzyl-2-metylsulfanyl-7H-purin-8-on (Hop chét Ic). 6-amino-2-
etylsulfinyl-9-(p-tolylmetyl)-7 H-purin-8-on6 (3,5 g, hop chat 43d) thu duoc dudi dang
chét rén mau vang. MS theo thir nghiém (ESIY) [(M+H)™]: 332.

Buéc 5: Didu ché hop chat 6-amino-2-(etylsulfonimidoyl)-9-(p-tolylmetyl)-7H-purin-
8-on (Hop chit 43e)

NH,
N
N/
O\\ S l N>=O
\/S\\ N
NH
43e

Hop chét 43e dugc didu ché tuong tu theo Vi du 1, Phuong phép A, Bude 5 bang
cach st dung 6-amino-2-etylsulfinyl-9-(p-tolylmetyl)-7 H-purin-8-on (Hop chét 43d)
thay cho 6-amino-9-benzyl-2-metylsulfinyl-7H-purin-8-on (Hop chit 1d). 6-amino-2-
(etylsulfonimidoy1)-9-(p-tolylmetyl)-7H-purin-8-on (530 mg, hop chit 43e) thu duoc
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dudi dang chét rin mau vang. 'H NMR (400 MHz, DMSO-d) o ppm: 10,53 (s, 1H),
724 (d, J = 8,03 Hz, 2H), 7,13 (d, J = 8,03 Hz, 2H), 6,94 (br. s., 2H), 4,91 (s, 2H),
4,03 (s, 1H), 3,36 - 3,41 (m, 2H), 2,26 (s, 3H), 1,18 (t, /= 7,28 Hz, 3H). MS theo thtr
nghiém (ESTY) [(M+H)"]: 347.

Téch hop chit ciia Hop chét 43¢ bang HPLC khong dbi xtng tao ra Hop chit
43e-A (sic ky rira giai nhanh, 56,8 mg) va hop chét 43e-B (séc ky rira giai cham, 56,7
mg) dudi dang chét rén mau trng bing metanol 5%-40% (0,05%DEA)/CO; trén cot
ChiralPak AD-3.

NH,
N
NZ
O\\S .\L\N | N>=o

"y O

43e-A

Hop chét 43e-A: 'H NMR (400 MHz, DMSO-ds) § ppm: 10,52 (br. 5., 1H), 7,23 (d, J
= 8.0 Hz, 2H), 7,13 (d, J = 7,9 Hz, 2H), 6,94 (br. s, 2H), 4,90 (s, 2H), 4,03 (s, 1H),
342 - 3,33 (m, 2H), 2,25 (s, 3H), 1,17 (t, J = 7,3 Hz, 3H). MS theo thit nghiém (ESI")
[(M+ED)]: 347.

NH,

' H
NZ NN
HN Lo | N>=o
o//s> N~ N

43e-B

Hop chét 43e-B: 'H NMR (400 MHz, DMSO-ds) 6 ppm: 10,56 (br. s., 1H), 7,23 (d, J
= 8,0 Hz, 2H), 7,13 (d, J = 8,0 Hz, 2H), 6,95 (br. s., 2H), 4,90 (s, 2H) 4,03 (s, 1H),
3,44 - 3,29 (m, 2H), 2,25 (s, 3H), 1,17 (t, J= 7,3 Hz, 3H). MS theo thir nghiém (ESI")
[(M+H)*]: 347.

Buéc 6: Didu ché hop chit 6-amino-2-[S(R)-etylsulfonimidoyl]-N-metyl-8-oxo-N-
propyl-9-(p-tolylmetyl)purin-7-carboxamit (Vi du 43-A) va 6-amino-2-[S(S)-
etylsulfonimidoyl]-N-mety1-8-oxo-N-propyl-9-(p-tolylmetyl)purin-7-carboxamit (Vi
du 43-B)
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HNES o
S RS
43-A 43-B

Vi du 43-A dugc didu ché tuong ty theo Vi du 1, Phuong phép A, Bude 6 bang
cach st dung Hop chit 43e-A thay cho 6-amino-9-benzyl-2-(propylsulfonimidoyl)-
7H-purin-8-on (Hop chét le). 6-amino-2-[S(R)-etylsulfonimidoyl]-N-metyl-8-oxo-N-
propyl-9-(p-tolylmetyl)purin-7-carboxamit (Vi du 43-A, 58,1 mg, sic ky rira gidi
nhanh, isopropanol tr 5% dén 40% (0,05%DEA)/CO; trén cot ChiralPak AD-3) thu
duoc dudi dang chét rin mau tréng. 'H NMR (400 MHz, DMSO-ds) 6 ppm: 7,28 d,J
— 7.8 Hz, 2H), 7,15 (d, J = 7,8 Hz, 2H), 6,88 (br. s., 2H), 5,03 - 4,87 (m, 2H), 4,19 (s,
1H), 3,61 - 3,36 (m, 4H), 3,11 —2,96 (m, 3H), 2,26 (s, 3H), 1,72 - 1,45 (m, 2H), 1,20 (t,
J=172 Hz, 3H), 0,97 - 0,65 (m, 3H). MS theo thir nghiém (ESI") [(M+H)"]: 446.

Vi du 43-B dugc didu ché twong tu theo Vi du 1, Phuong phap A, Bude 6 bang
cach st dung Hop chit 43e-B thay cho 6-amino-9-benzyl-2-(propylsulfonimidoyl)-
7H-purin-8-on (Hop chét 1le). 6-amino-2-[ S(S)-etylsulfonimidoyl]-N-metyl-8-oxo-N-
propyl-9-(p-tolylmetyl)purin-7-carboxamit (Vi du 43-B, 40,1 mg, séc ky rira giai cham,
isopropanol tir 5% dén 40% (0,05%DEA)/CO; trén cot ChiralPak AD-3) thu duogc
dudi dang chét rin mau tréng: 'H NMR (400 MHz, DMSO-ds) J ppm: 7,28 (d,J=1,5
Hz, 2H), 7.15 (d, J = 7,5 Hz, 2H), 6,89 (br. s., 2H), 5,03 - 4,86 (m, 2H), 4,19 (s, 1H),
3,49 - 3,37 (m, 4H), 3,08 - 3,00 (m, 3H), 2,27 (s, 3H), 1,70 - 1,48 (m, 2H), 1,20 (t, J =
7,2 Hz, 3H), 0,95 - 0,71 (m, 3H). MS theo thir nghiém (ESIY) [(M+H)']: 446,3.

Hoéa hoc 1ap thé cua Vi du 43-B dugc xac dinh béng nhiéu xa tia X tinh thé don

dugc thé hién trén Fig. 3.
Vi du 44-A va Vi du 44-B

6-amino-N—etyl-2[S(S)-etylsulfonimidoyl]-N—metyl-8-oxo-9-(p-tolylmetyl)purin-7-
carboxamit (Vi du 44-A) va 6-amino-N-etyl-2-[S(R)-etylsulfonimidoyl]-N-metyl-8-
0x0-9-(p-tolylmetyl)purin-7-carboxamit (Vi du 44-B)
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Vi du 44-A dugc didu ché twong tw theo Vi du 1, Phuong phép A, Budc 6 bang
cach st dung Hop chit 43e-B va N-etyl-N-metyl-carbamoyl clorua thay cho 6-amino-
9-benzyl-2-(propylsulfonimidoyl)-7H-purin-8-on (Hop chét 1e) va N-metyl-N-propyl-
carbamoyl clorua (Hop chidt trung gian AA). 6-amino-N-etyl-2[S(S)-
etylsulfonimidoyl]-N—metyl-8-0x0-9-(p-tolylmetyl)purin—7-carboxamit (Vi du 44-A,
73,1 mg) thu duge dudi dang chdt rén mau trang. 'H NMR (400 MHz, DMSO-ds) 9
ppm: 7,28 (d, J= 17,8 Hz, 2H), 7,15 (d, J = 7,8 Hz, 2H), 6,90 (br. s., 2H), 4,95 (s, 2H),
4,19 (br. s., 1H), 3,48 - 3,39 (m, 4H), 3,06 - 3,00 (m, 3H), 2,27 (s, 3H), 1,29 - 1,04 (m,
6H). MS theo thtt nghiém (ESI") [(M+H)]: 432.

Vi du 44-B duoc diéu ché twong tu theo Vi du 1, Phuong phép A, Bude 6 bang
cach st dung Hop chit 43e-A va N-etyl-N-metyl-carbamoyl clorua thay cho 6-amino-
9-benzyl-2-(propylsulfonimidoyl)-7H-purin-8-on (Hop chit le) va N-metyl-N-propyl-
carbamoyl clorua (Hop chit trung gian AA). 6-amino-N-etyl-2-[S(R)-
etylsulfonimidoyl]-N—metyl-8-0x0-9-(p-tolylmetyl)purin-7-carboxamit (Vi du 44-B,
46,7 mg) thu dugc dudi dang chét rin mau tring: 'H NMR (400 MHz, DMSO-ds) ¢
ppm: 7,28 (d, J = 7,9 Hz, 2H), 7,15 (d, J = 7,9 Hz, 2H), 6,90 (br. s., 2H), 4,95 (s, 2H),
4,19 (br. s., 1H), 3,50 - 3,39 (m, 4H), 3,10 — 2,96 (m, 3H), 2,27 (s, 3H), 1,27 - 1,10 (m,
6H). MS theo thtr nghiém (ESI) [(M+H)"]: 432.

Vidu45-AvaVidy45-B

6-amino-2-[S(R)etylsulfonimidoyl]-9-[(4-ﬂopheny1)mety1] -N-metyl-8-oxo-N-propyl-
purin-7-carboxamit va 6—amin0-2-[S(S)etylsulfonimidoyl]-9-[(4-ﬂophenyl)metyl]-N—

metyl-8-oxo-N-propyl-purin-7-carboxamit
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Bude 1: Didu ché hop chat 4-amino-3-[(4-flophenyl)metyl]-2-oxo-1H-imidazol-5-
carbonitril (Hop chét 45a)

NGt
N
H,N \—QF
45a
Hop chit 45a duge didu ché twong tu theo Vi du 1, Phuong phap A, Budce 1 bang
cach st dung 4-flobenzyl isoxyanat thay cho benzyl isoxyanat. 4-amino-3-[(4-
ﬂophenyl)metyl]-Z-oxo-lH-imidazol-5-carb0nitril (48 g, hop chit 45a) thu dugc dudi

dang chét ran mau vang nhat va dugc st dung truc tiép trong budc tiép theo ma khong

cAn tinh ché thém. MS theo thir nghiém (ESI") [M+H)']: 233.
Buéc 2: Didu ché hop chit 6-amino-9-[(4-ﬂophenyl)metyl]-2-su1fany1—7H—purin—8-on
(Hop chét 45b)

NH,

N7

Js, | :>=0

O

45b

HS

Hop chit 45b dugc didu ché twong tu theo Vi du 1, Phuong phap A, Bude 2 bang
cach st dung hop chat 4-amino-3-[(4-ﬂophenyl)metyl]-2-0xo-lH-imidazol-S-
carbonitril (Hop chét 45a) thay cho 4-amino-3-phenylmetyl-2-oxo-1H-imidazol-5-
carbonitril (Hop chét 1a). 6-amino—9-[(4-ﬂ0pheny1)metyl]-2-su1fany1—7H-purin—8-on
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(32,0 g, hop chit 45b) thu dugc dudi dang chit rdn mau vang. MS theo thir nghiém
(ESIY) [(M+H)™]: 292.

Bude 3: Didu ché hop chét 6-amino-2-etylsulfanyl-9-[(4-flophenyl)metyl]-7H-purin-8-
on (Hop chét 45c¢)

NH,
H
N7

O
/\S/KN | N>=

O~

45¢
Hop chit 45¢ dugc didu ché twong tu theo Vi du 1, Phuong phip A, Budce 3 bang
cach st dung 6-amino-9-[(4-flophenyl)metyl]-2-sulfanyl-7 H-purin-8-on (Hop chét 45b)
va iodoetan thay cho 6-amino-9-benzyl-2-sulfanyl-7H-purin-8-on (Hop chat 1b) va
bromopropan. 6-amino-2-etylsulfanyl-9-[(4-flophenyl)metyl]-7 H-purin-8-on (5,6 g,
hop chit 45¢) thu duoc dudi dang chit rén mau vang. MS theo thir nghiém (ESI')
[(M+H)]: 320.

Buéc 5: Didu ché hop chit 6-amino-2-etylsulfinyl-9-[(4-flophenyl)metyl]-7H-purin-8-
on (Hop chét 45d)

45d

Hop chit 45d dugce didu ché twong tu theo Vi du 1, Phuong phép A, Bude 4 bang
cach st dung 6-amino-2-etylsulfanyl-9-[(4-ﬂopheny1)mety1]-7H-purin-8-0n (Hop chat
45¢) thay cho 6-amino-9-benzyl-2-propylsulfanyl-7H-purin-8-on (Hop chét 1c). 6-
amino-2-ety15ulﬁny1—9-[(4-ﬂ0phenyl)metyl]-7H-purin-8-on (4,8 g, hop chét 45d) thu
dugc dudi dang chét rin mau vang. MS theo thir nghiém (ESIY) [(M+H)]: 332.

Buéc 6: Didu ché hop chit 6-amino-2-(etylsulfonimidoyl)-9-[(4-ﬂophenyl)metyl]-7H—
purin-8-on (Hop chét 45¢)
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45e

Hop chit 45e dugc diéu ché twong tu theo Vi du 1, Phuong phép A, Budce 5 bang
cach stir dung 6-amino-2-etylsulfinyl-9-[(4-flophenyl)metyl]-7H-purin-8-on (Hop chét
45d) thay cho 6-amino-9-benzyl-2-propylsulfinyl-7H-purin-8-on (Hop chat 1d). 6-
amino-2—(etylsulfonimidoyl)-9-[(4-ﬂopheny1)metyl]-7H-purin-8-on (2,9 g, hop chét
45¢) thu dugc dudi dang chét rén mau vang. 'H NMR (400 MHz, DMSO-ds) 6 ppm:
10,57 (br. s., 1H), 7,40 (dd, J = 8,5, 5,5 Hz, 2H), 7,16 (t, J = 8,9 Hz, 2H), 6,97 (br. s.,
2H), 4,94 (s, 2H), 4,07 (s, 1H), 3,43 - 3,36 (m, 2H), 1,17 (t, J= 7,4 Hz, 3H). MS theo
thir nghiém (ESI) [(M+H)']: 351.

Tach hop chét ctia Hop chét 45e biang HPLC khong dbi xtng tao ra Hop chat
45e-A (séc ky rira giai nhanh, 85,4 mg) va hop chét 45e-B (séc ky rira giai chm, 36,4
mg) dudi dang chét rin mau tring bing metanol 5%-40% (0,05%DEA)/CO; trén cot
ChiralPak AD-3.

Hop chét 45e-A: 'H NMR (400 MHz, DMSO-ds) 6 ppm: 10,53 (br. s., 1H), 7,41 (dd, J
8.5, 5,5 Hz, 2H), 7,17 (t, J = 8,9 Hz, 2H), 6,98 (br. 5., 2H), 4,95 (s, 2H), 4,07 (s, 1H),
345 - 336 (m, 2H), 1,17 (t, J = 7,3 Hz, 3H). MS theo thir nghiém (ESI") [(M+H)']:
351.

Hop chéit 45e-B: 'H NMR (400 MHz, DMSO-ds) & ppm: 10,53 (br. s., 1H), 741 (dd, J
— 8.5, 5,5 Hz, 2H), 7,17 (t, J = 8,9 Hz, 2H), 6,98 (br. s., 2H), 4,95 (s, 2H), 4,07 (s, 1H),
344 - 337 (m, 2H) 1,17 (t, J = 7,3 Hz, 3H). MS theo tht nghiém (ESI") [(M+H)']:
351,

Budc 7: Diéu ché hop chat 6-amino-2-(etylsulfonimidoy!)-9-[(4-flophenyl)metyl]-N-
metyl-8-oxo-N-propyl-purin-7-carboxamit (Vi du 45), 6-amino-2-
[S(R)etylsulfonimidoyl]-9-[(4-ﬂophenyl)metyl]-N-metyl-8-ox0—N-propy1-purin-7-
carboxamit va 6-amin0-2-[S(S)etylsulfonimidoyl]-9-[(4-ﬂopheny1)metyl]-N—metyl-8-
oxo-N-propyl-purin-7-carboxamit (Vi du 45-A va Vidu 45-B).
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(Vi du 45-A va Vi du 45-B)

Vi du 45 dugc diéu ché twong tu theo Vi du 1, Phuong phép A, Bude 6 bang
cach st dung 6-amino-2-(etylsulfonimidoyl)-9-[(4-ﬂophenyl)mety1]-7H-purin—8-0n
(Hop chét 45¢) thay cho 6-amino-9-benzyl-2-(propylsulfonimidoyl)-7H-purin-8-on
(Hop chét le). 6-amino-2-(etylsulfonimidoyl)-9-[(4-ﬂophenyl)rnetyl]-N-metyl-8-0x0—
N-propyl-purin-7-carboxamit (162,4 mg, Vi du 45) thu dugc dudi dang chét rin mau

tréng.

Tach hop chét ctia Vi du 45 bing HPLC khong dbi xtng tao ra Vi du 45-A (sic
ky rira giai nhanh, 85,3 mg) va Vi du 45-B (séc ky rtra giai chdm, 52 mg) dudi dang
chét rén mau tring biang metanol 5%-40% (0,05%DEA)/CO2 trén cot ChiralPak AD-3

Vi du 45-A: 'H NMR (400 MHz, DMSO-ds) 6 ppm: 7,53 - 7,38 (m, 2H), 7,18 (&,
J=18,9 Hz, 2H), 6,90 (br. 5., 2H), 4,99 (s, 2H), 4,21 (s, 1H), 3,48 - 3,37 (m, 4H), 3,10 -
3,01 (m, 3H), 1,69 - 1,49 (m, 2H), 1,25 - 1,14 (m, 3H), 0,94 - 0,72 (m, 3H). MS theo
thir nghiém (ESI") [(M+H)"]: 450.

Vi du 45-B: '"H NMR (400 MHz, DMSO-ds) 6 ppm: 7,54 - 7,38 (m, 2H), 7,18 (t,
J= 8.9 Hz, 2H), 7,01 - 6,72 (m, 2H), 4,99 (s, 2H), 4,21 (s, LH), 3,46 - 3,38 (m, 4H),
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3,10 - 3,01 (m, 3H), 1,76 - 1,50 (m, 2ED), 1,25 - 1,16 (m, 3H), 0,99 - 0,69 (m, 3H). MS
theo thr nghiém (EST") [((M+H)"]: 450.

Vidu 46-A va Vi du 46-B

6-amin0-N—etyl-2-(etylsulfonimidoyl)-9-[(4-ﬂopheny1)metyl]-N-metyl-8-oxo-purin-7-
carboxamit (Vi du  46), 6-amino-N-etyl-2-[ S(S)-(etylsulfonimidoyl)]-9-[(4-
ﬂophenyl)metyl]-N-metyl-8-0xo-purin-7-carboxamit va  6-amino-N-etyl-2-[S(R)-
(etylsulfonimidoyl)]-9-[(4-ﬂ0phenyl)metyl]-N-metyl-8-0xo-purin-7-carboxamit (Vidu
46-A va Vi du 46-B).

NHZOYN\
NA NN
e L =0
SN
2ASSY
(Vi du 46)
NHonN\ NHZOYN\
NF N NZ N
NS | N>=O o\\s“‘k\NI N>=O

O//S> N \ : F HN//> \ : F

(Vi du 46-A va Vi du 46-B)

Vi du 46 duoc diéu ché twong tu theo Vi du 1, Phuong phép A, Budc 6 bing
cach st dung 6-amin0-2-(etylsulfonimidoyl)-9-[(4-ﬂopheny1)metyl]-7H—purin-8-on
(Hop chét 45¢) va N-etyl-N-metyl carbamoyl clorua thay cho 6-amino-9-benzyl-2-
(propylsulfonimidoyl)-7H-purin-8-on (Hop chat le) va N-metyl-N-propyl-carbamoyl
clorua (Hop chit trung gian AA). 6-amino-N-etyl-2-(etylsulfonimidoyl)-9-[(4-
ﬂophenyl)metyl]-N-metyl-8-0x0-purin-7-carboxamit (51 mg, Vi du 46) thu dugc dudi
dang chit rin mau tring. "H NMR (400 MHz, DMSO-ds) 6 ppm: 7,46 - 743 (m, 2H),
7,20-7,15 (m, 2H), 6,90 (br. s., 2H), 4,98 (s, 2H), 4,18 (s, 1H), 3,47 - 3,32 (m, 4H),
3,05 - 3,01 (m, 3H), 1,21 - 1,14 (m, 6H). MS theo thir nghiém (ESI) [(M+H)']: 436.
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Tach hop chét ciia Vi du 46 bing HPLC khong dbi xtmg tao ra Vi du 46-A (sdc
ky rira gidi nhanh, 72 mg) va Vi du 46-B (sic ky rira giai chm, 45 mg) dudi dang chit
rén mau tring bing metanol 5%-40% (0,05%DEA)/CO trén cot ChiralPak AD-3

Vi du 46-A: 'H NMR (400 MHz, DMSO-ds) § ppm: 7,46 - 7,43 (m, 2H), 7,20-
7.16 (m, 2H), 6,90 (br. s., 2H), 4,98 (s, 2H), 4,18 (s, 1H), 3,47 - 3,32 (m, 4H), 3,05 -
3,01 (m, 3H), 1,21-1,14 (m, 6H). MS theo thi nghiém (EST") [(M+H)"]: 436.

Vi du 46-B: 'H NMR (400 MHz, DMSO-ds) 6 ppm: 7,46 - 7,43 (m, 2H), 7,20-
7,14 (m, 2H), 6,92 (br. s., 2H), 4,98 (s, 2H), 4,20 (br. s., 1H), 3,47 - 3,32 (m, 4H), 3,05
-3,01 (m, 3H), 1,23 - 1,19 (m, 6H). MS theo thir nghiém (ESIY) [(M+H)']: 436.

Vidu47-AvaViduy47-B

6-amino-9-[(4-br0m0phenyl)metyl]-2-(etylsulfonimidoyl)-N—metyl-8-0xo-N-propy1—
purin-7-carboxamit (Vi  du 47), 6-amino-2-[S(R)-etylsulfonimidoyl]-9-[(4-
bromophenyl)metyl]-/V- _metyl-8-oxo-N-propyl-purin-7-carboxamit va 6-amino-2-[S(S)-
etylsulfonimidoyl]-9- [(4-bromophenyl)metyl]-N-metyl- 8-oxo-N-propyl-purin-7-

carboxamit

NH’?YN\
NZ AN
o, )%N | N>=o

0 N ) N
NH, ~ NH, Y ~

NZ N NF N
O\\s :«j[ N>=O " N‘\s :I N>= ’

O T O

(Vi du 47-A va Vi du 47-B)

Buée 1: Didu ché hop chét 4-amin0-3-[(4-br0mophenyl)metyl]-2-oxo-IH-imidazol-S-
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carbonitril (Hop chét 47a)

47a

Hop chit 47a duge didu ché twong tu theo Vi du 1, Phuong phap A, Buée 1 bing
cach st dung 4-bromobenzyl isoxyanat thay cho benzyl isoxyanat. 4-amino-3-[(4-
bromophenyl)metyl]-2-0x0-lH-imidazol-S-carbonitril (500 mg, hop chit 47a) thu
duoc dudi dang chét rdn mau vang nhat va dugc sir dung truc tiép trong budc tiép theo
ma khong cin tinh ché thém. 'H NMR (400 MHz, DMSO-ds) 6 ppm: 9,94 (S, 1H),
7,55-7,53 (d, J = 8,0 Hz, 2H), 7,20-7,18 (d, J = 8,0 Hz, 2H), 6,52 (br. s., 2H), 4,74 (s,
2H). MS theo thir nghiém (ESI*) [(M+H)"]: 293.

Buéc 2: Pidu ché hop chit 6-amino-9-[(4-bromophenyl)mety1]-2-su1fany1—7H—purin—8-
on (Hop chit 47b)

NH,

/kN | N>=O
\\Q\Br

47b

HS

Hop chat 47b dugc didu ché tuong tu theo Vi du 1, Phuong phép A, Budc 2 bang
cach st dung hop chét 4-amin0-3-[(4-bromophenyl)metyl]-2-0x0—lH-imidazol-S-
carbonitril (Hop chdt 47a) thay cho 4-amino-3-phenylmetyl-2-oxo-1H-imidazol-5-
carbonitril (Hop chét 1a). 6-amin0-9-[(4-br0mophenyl)metyl]-2-sulfany1—7H—purin—8-
on (300 mg, hop chit 47b) thu dugc dudi dang chit rin mau vang. MS theo tht
nghiém (ESI") [(M+H)']: 352.

Buéc 3: Didu ché hop chét 6-amino-2-etylsu1fanyl-9-[(4-brom0phenyl)metyl]-7H—
purin-8-on (Hop chét 47¢)
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NH,

H
NZ SN
ﬁi'[ =0
S”>N"N
e @ =
47¢c

Hop chét 47¢ duge didu ché tuong tu theo Vi du 1, Phuong phap A, Bude 3 bang
cach str dung 6-amino-9-[(4-bromophenyl)metyl]-2-sulfanyl-7H-purin-8-on (Hop chét
45b) va iodoetan thay cho 6-amino-9-benzyl-2-sulfanyl-7H-purin-8-on (Hop chét 1b)
va bromopropan. 6-amino-2-etylsulfanyl-9-[(4-bromophenyl)metyl]-7H-purin-8-on
(5,6 g, hop chéit 47¢) thu duge dudi dang chit rén mau vang. MS theo thir nghiém
(ESIY) [(M-+H)™]: 380.

Buéc 4: Didu ché hop chét 6-amino-9-[(4-bromophenyl)metyl]-2-etylsulfinyl-7H-
purin-8-on (Hop chat 47d)

NH, 1
N
N/
Ny =0
/\ﬁ N~ N

O \\Q\Br

47d

Hop chit 47d dugce didu ché twong tu theo Vi du 1, Phurong phap B, Bude 6 bang
cach st dung 6-amino-9-[(4-bromophenyl)metyl]-2-etylsulfanyl-7H-purin-8-0n ( Hop
chit 47¢) thay cho 6-amino-9-benzyl-2-(2-propylsulfanyl)-7H-purin-8-on (Hop chét
1c). 6-amin0-9-[(4-brom0phenyl)metyl]-2-etylsulﬁnyl-7H-purin-8-0n (3,2 g, hop chit
47d) thu dugc dudi dang chét rén mau tring. MS theo thir nghiém (ESI") [M+H)]:
396.
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Buée 5: Didu ché hop chét 6-amino-9-[(4-bromophenyl)metyl]-2-(etylsulfonimidoyl)-
7H-purin-8-on (Hop chét 47e)

NH,
N
N=
o)
o L=
HN=S N N
\\Q\Br
47e

Hop chit 47e duge didu ché twong tu theo Vi du 1, Phuong phap B, Bude 7
bang cach st dung 6-amino-9-[(4-bromophenyl)metyl]-2-etylsulfinyl-7H-purin-8-on
(Hop chét 47d) thay cho 6-amino-9-benzyl-2-propylsulfinyl-7H-purin-8-on (Hop chét
1d). 6-amin0-9-[(4-bromophenyl)mety1]-2-(etylsulfonimidoyl)-7H-purin-8-on 4,0 g,
hop chét 47¢) thu dugc dudi dang chét rin mau tring. MS theo thir nghiém (EST")
[(M+H)™]: 411.

NH NH
NZ NZ
O\\S NS | N>=O HN\\ '\\KN | N>:O

_S
HN® > 0% >
Br Br

Hop chit 47e-A va hop chét 47e-B

Tach hop chéit ciia Hop chét 47e bang HPLC khong dbi xtng tao ra Hop chat
47e-A (she ky rita giai nhanh, 112 mg) va hop chét 47e-B (sic ky rira gidi chém, 99
mg) dudi dang chit rin mau tréng bang metanol 5%-40% (0,05%DEA)/CO2 trén cOt
ChiralPak AD-3.

Hop chét 47e-A: 'H NMR (400 MHz, DMSO-ds) 8 ppm: 10,58 (br. s., 1H), 7,52-7,54
(d, J= 8,0, 2H), 7,31-7,29 (t, J = 8,0 Hz, 2H), 6,54 (br. 5., 2H), 4,93 (s, 2H), 4,05 (s,
1H). 342 - 3,31 (m, 2H), 1,15 (t, J = 7.3 Hz, 3H). MS theo tht nghiém (EST")
[(M+H)*: 411,

Hop chét 47e-B: '"H NMR (400 MHz, DMSO-ds) 6 ppm: 10,58 (br. s., 1H), 7,54-7,52
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(d, J = 8,0, 2H), 7,31-7,29 (t, J = 8,0 Hz, 2H), 6,98 (br. 5., 2H), 4,93 (s, 2H), 4,06 (s,
1H), 3,40 - 337 (m, 2H), 1,15 (t, J = 7.3 Hz, 3H). MS theo thir nghiém (ESI")
[(M+H)']: 411.

Budc 6: Diéu ché hop chét 6-amino-9-[(4-bromophenyl)metyl]-2-(etylsulfonimidoyl)-
N-metyl-8-oxo-N-propyl-purin-7-carboxamit (Vi du 47), 6-amino-9-[(4-
bromophenyl)metyl]-Z-[S(R)-etylsulfonimidoyl]-N-metyl-8-0x0—N—propyl-purin—7-
carboxamit  va 6-amino-9-[(4-bromophenyl)metyl]-2-[S(S)-etylsulfonimidoyl]-N—
metyl-8-oxo-N-propyl-purin-7-carboxamit (Vi du 47-A va Vi dy 47-B).

NHZOYN\
NZ NN
P Wa
s7 N7 TN

r (Vidu47)

NH, YN\ NHonN\
N/iN o N)IN o

O\‘S n\k\ | >= HN\\ .\\I\\N l N>=

HN//> N O/’S>
\\Q\Br \\Q\Br

(Vi du 47-A va Vi du 47-B)

Vi du 47 dugce didu ché twong tu theo Vi du 1, Phuong phdp A, Budc 6 bang
cach st dung 6-amin0-9-[(4-bromophenyl)mety1]-2-(etylsulfonimidoy1)-7H-purin—8-
on (Hop chét 47e) thay cho 6-amino-9-benzyl-2-(propylsulfonimidoy1)-7H-purin-8-on
(Hop chét le). 6-amin0-9-[(4-bromophenyl)metyl]-2-(etylsulfonimidoyl)-N-metyl-8-
oxo-N-propyl-purin-7-carboxamit (570 mg, Vi du 47) thu dugc dudi dang chit rin
mau tring. "H NMR (400 MHz, DMSO-ds) ¢ ppm: 7,56 - 7,53 (m, 2H), 7,36-7,34 (m,
2H), 6,92 (br. s., 2H), 4,97 (s, 2H), 4,18 (s, 1H), 3,45 - 3,38 (m, 4H), 3,05 - 3,02 (m,
3H), 1,65-1,56 (m, 2H), 1,19 (t, J = 8,0 Hz, 3H), 0,93-0,75 (m, 3H). MS theo tht
nghiém (ESI) [(M+H)™]: 510.
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Téach hop chét ctia Vi du 47 bﬁmg HPLC khong d6i xtmg tao ra Vi du 47-A (séc
ky rtra giai nhanh, 260 mg) va Vi du 47-B (séc ky rira giai cham, 266 mg) dudi dang
chit rén mau tréng bing metanol 5%-40% (0,05%DEA)/CO trén cot ChiralPak AD-3

Vi du 47-A: 'H NMR (400 MHz, DMSO-ds) & ppm: 7,56 - 7,54 (d, J = 8,0 Hz,
2H), 7,36-7,33 (d, J = 8,0 Hz, 2H), 6,90 (br. s., 2H), 4,97 (s, 2H), 4,21 (s, 1H), 3,46 -
3,41 (m, 4H), 3,05 - 3,02 (m, 3H),1,65-1,54 (m, 2H), 1,24-1,16 (m, 3H), 0,93-0,75 (m,
3H). MS theo thir nghiém (ESI*) [(M+H)*]: 510.

Vi du 47-B: 'H NMR (400 MHz, DMSO-ds) & ppm: 7,54 - 7,53 (d, J = 8,0 Hz,
2H), 7,36-7,33 (d, J = 8,0 Hz, 2H), 6,90 (br. 5., 2H), 4,97 (s, 2H), 4,21 (s, 1H), 3,46 -
3.41 (m, 4H), 3,06 - 3,02 (m, 3H), 1,65-1,54 (m, 2H), 1,20-1,16 (m, 3H), 0,93-0,75 (m,
3H). MS theo thir nghiém (ESI*) [(M+H)']: 510.

Vi du 48-A va Vi du 48-B

6-amino-9-[(4-bromophenyl)metyl] -N-etyl-2-(etylsulfonimidoyl)-N-metyl-8-oxo-
purin-7-carboxamit (Vi du 48), 6-amino-9-[(4-bromophenyl)metyl]-N-etyl-2-[S(S)-
(etylsulfonimidoyl)]-N-metyl-8-oxo-purin-7-carboxamit va 6-amino-9-[(4-
bromophenyl)metyl]-N- -ety1-2-[S(R)-(etylsulfonimidoyl)]-N—metyl-8-0xo-purin-7-
carboxamit (Vi du 48-A va Vi du 48-B).

0
NH, YN
AN
NF | N>=
NH (0]
Isl/k\N N
Br
(Vi du 48)
0 0
NH, N NH, N
AN AN
NZ N NZ N
NH 0 0 |\ | o]
O\\g o "\ l >: HN\g Ay \N N%

(Vi du 48-A va Vi du 48-B)
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Vi du 48 duoc didu ché tuong tu theo Vi du 1, Phuong phép A, Budc 6 bang
cach st dung 6-amino-9—[(4-bromophenyl)metyl]-2-(etylsulfonimidoyl)-7H—purin-8-
on (Hop chét 47¢) va N-etyl-N-metyl-carbamoyl clorua thay cho 6-amino-9-benzyl-2-
(propylsulfonimidoyl)-7H-purin-8-on (Hop chét le) va N-metyl-N-propyl-carbamoyl
cloruna (Hop chit trung gian AA). 6-amino-9-[(4-bromophenyl)metyl]-2-
(etylsulfonimidoyl)-N-metyl-8-0xo-N—propy1-purin—7-carboxamit (469 mg, Vi du 48)
thu dugc dudi dang chét rén mau tring. '"H NMR (400 MHz, DMSO-ds) J ppm: 7,56 -
7,54 (d, J= 8,0 Hz, 2H), 7,36-7,34 (d, J= 8,0 Hz, 2H), 6,98 (br. s., 2H), 4,97 (s, 2H),
3,53 - 3,46 (m, 4H), 3,05 - 3,01 (m, 3H), 1,22-1,16 (m, 6H). MS theo thir nghiém
(ESTY) [(M+H)"]: 496.

Téch hop chét cia Vi du 48 bang HPLC khong d6i xtmg tao ra Vi du 48-A (sdc
ky rira gidi nhanh, 198 mg) va Vi du 48-B (séc ky rta giai cham, 202 mg) dudi dang
chéit rén mau tring bing metanol 5%-40% (0,05%DEA)/COz trén cot ChiralPak AD-3.

Vi du 48-A: '"H NMR (400 MHz, DMSO-de) 6 ppm: 7,56 - 7,54 (d, J = 8,0 Hz,
2H), 7,36-7,34 (d, J = 8,0 Hz, 2H), 6,92 (br. s., 2H), 4,97 (s, 2H), 4,19 - 4,18 (m, 1H),
3,46 - 3,41 (m, 4H), 3,05 - 3,01 (m, 3H), 1,20-1,14 (m, 6H). MS theo thur nghiém
(ESIY) [(M+H)"]: 496.

Vi du 48-B: 'H NMR (400 MHz, DMSO-ds) ¢ ppm: 7,56 - 7,54 (d, J = 8,0 Hz,
2H), 7,36-7,34 (d, J = 8,0 Hz, 2H), 6,92 (br. s., 2H), 4,97 (s, 2H), 4,24 (br. s, 1H),
3,58 - 3,41 (m, 4H), 3,05 - 3,01 (m, 3H), 1,26-1,01 (m, 6H). MS theo thir nghiém
(ESTY) [(M+H)"]: 496.

Vi du 49

Hoat tinh cta cac hop chét va cac vi du trong thir nghiém HEK293-hTLR-7
Thir nghiém c4c té bao HEK293-Blue-hTLR-7:

Dong té bao HEK293-Blue-hTLR-7 6n dinh duge mua tir InvivoGen (Cat.#: hkb-
htlr7, San Diego, California, USA). Cac té bao nay duge thiét k& dé nghién clru muc
kich thich cua TLR7 & nguoi béng céach theo ddi sy hoat hoa cla NF-xB. Gen thong
bao SEAP (phosphataza kiém cta phdi duoc tiét ra) dugc dat dudi su kiém sodt cua
gen khéi d4u nho IFN-B, dugc dung hop véi nam diém gin két NF-«B va AP-1. SEAP
duoc kich thich bing cach hoat hoa NF-xB va AP-1 théng qua muc kich thich cac té
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bio HEK293-Blue hTLR7 bing cac phdi tir TLR7. Do d6, sy biéu hién cla gen thong
béo duoc didu tiét boi gen khai dAu NF-«B khi kich thich TLR7 & ngudi trong 20 gio.
Hoat tinh cia gen thong bao SEAP trong dich ndi nudi ciy té bao dugc xéac dinh bang
cach st dung kit QUANTI-Blue™ (Cat.#: rep-gbl, Invivogen, San Diego, Ca, USA) &
bude song 12 640 nm, mdi trudng phat hién trd thanh mau tia hoic mau xanh da troi

khi ¢6 mat phosphataza kiém.

Céc 6 bio HEK293-Blue-hTLR7 dugc 0 & mat do bing 250.000~450.000 té
bao/mL véi thé tich 13 180 pL trong dia c6 96 16 trong moi trudong Eagle da duoc bién
dbi cta Dulbecco (DMEM) chira 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 dwoc bt hoat bing nhiét trong 24 gidr. Sau d6, cac té bao HEK293-
Blue-hTLR-7 nay dugc U cung voi bd sung 20 pL hop chét thir nghiém trong day pha
loding khi c6 mit DMSO & ndng do cudi cing 1a 1% va tién hanh U & nhiét do 37°C
trong thiét b i CO; trong 20 gid. Sau do, 20 pL dich ndi nuodi cdy tir mdi 16 duge 0
bang 180 pL dung dich co chat mau xanh da troi Quanti 37°C trong 2 gio va doc do
hép phu & budc song 620~655 nm st dung quang phd ké. Con dudng truyén tin hiéu
ma su hoat héa TLR7 s& lam hoat héa NF-«xB xudi dong da duoc chép nhan mdt cach
rong rai, va do do, thir nghiém gen thong béo tuong tu cling d& dugc sir dung rong rai
dé danh gia chét chi van TLR7 (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 va cac vi du cua sang ché di duge kiém nghiém trong thir nghiém
HEK293- hTLR-7 vé& hoat dong chi van TLR7 cta chiing nhu dugc mo ta trong ban
md ta va céc két qua dugc liét ké trong Bang 1. Cac vi du v& tién dugc chét dugc tim
thay 1a c6 ECso nam trong khoang tir 2,1 pM dén khoang 1000 pM, cac hop chét cta
cac dang hoat tinh dugc tim thdy c6 gid tri ECso nh6 hon 0,2 pM. Ty 1¢ tinh duogc giita
ECso(tién duoc chét) / EC50(dang hoat tinh) 12 n3m trong khoéng tir 32 dén 7600.
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Bang 1. Hoat tinh cta cac hgp chét ctia Vi du va cac hop chét clia sang ché trong thir
nghiém HEK293-hTLR-7

HEK?293- HEK?293- Ty 18
Tién dugc hTLR-7ECs0 | Danghoattinh | hTLR-7 ECso (ECs0(tién duoc chit)
chét (Tién dugc tuong Ung (Dang hoat / ECs0(dang hoat
chét, pM) tinh, pM) tinh))
Vidul 50,4 Hop chiét le 0,065 775,4
Vidu 1-A 42,5 Hop chét le-A 0,067 634,3
Vidu 1-B 27 Hop chét 1e-B 0,086 314,0
Vidy2 32 Hop chét le 0,065 372,1
Vidu2-A 3,7 Hop chit le-B 0,086 43,0
Vidu2-B 4,4 Hop chét le-A 0,067 65,7
Vidu3 15,1 Hop chiét le 0,065 2323
Vi du 4 23 Hop chét le 0,065 353,8
Vidus 41 Hop chét le 0,065 630,8
Vi du 6 82,3 Hop chit le 0,065 1266,2
Vidu7 19,9 Hop chét le 0,065 306,2
Vidu8 2,1 Hop chét le 0,065 32,3
Vidu9 19,2 Hop chit le 0,065 2954
Vidu 10 68,5 Hop chét le 0,065 1053,8
Vidu 11 5,6 Hop chét le 0,065 86,2
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Vidy 12 43,9 Hop chit le 0,065 675,4
Vidu 13 67 Hop chit le 0,065 1030,8
Vidu 14 2,4 Hop chit le 0,065 36,9
Vidu 15 494 Hop chit le 0,065 7600
Vidu 16 32,1 Hop chét le 0,065 493,8
Vidu 25 242 Hop chit le 0,065 372,3
Vi du 26 13,4 Hop chét le 0,065 206,2
Vidu 27 31,7 Hop chét le 0,065 487,7
Vidu 28 6,9 Hop chét le 0,065 106,2
Vi du 29 48,8 Hop chét le 0,065 750,8
Vi duy 32 22,5 Hop chit le 0,065 346,2
Vidu 34-A 6,0 Hop chét 34e-A 0,014 428.6
Vi du 34-B 6,36 Hop chét 34e-B 0,011 578,2
Vidu 36-A 31,8 Hop chit 36g-A 0,019 1673,7
Vidu37-A 26,6 Hop chét 36g-A 0,019 1400
Vidu 37-B 47,4 Hop chét 36g-B 0,022 2154,5
Vi du 38-A 26,2 Hop chét 36g-A 0,019 1378,9
Vi du 38-B 19,5 Hop chit 36g-B 0,022 886,4
Vidu 39 43 Hop chit 36g 0,027 159,3
Vi du 40 52,8 Hop chét 36g 0,027 1955,6
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Vi du 41 36 Hop chét 41c 0,053 679,2
Vidy41-A 44,1 Hop chét 41¢c-B 0,085 518,8
Vidy41-B 32,1 Hop chit 41c-A 0,071 452,1
Vi dy 42-A 40,5 Hop chét 41c-A 0,071 570,4
Vidu 42-B 49,2 Hop chit 41c-B 0,085 578,8
Vi du43-A 110 Hop chét 43e-A 0,11 1000
Vidy 43-B 78,4 Hop chit 43e-B 0,035 2240
Vi du 44-A 65,4 Hop chét 43e-B 0,035 1868,6
Vi du 44-B 96,7 Hop chit 43e-A 0,11 879,1

Hop chét 45¢-B
Vi du 45-A 153 hodc 0,26 hodc 0,39 | 588 hodc 392
Hop chét 45e-A
Hop chét 45¢-B
y >3846
Vi du 45-B >1000 hodc 0,26 hoic 0,39
) hoac >2564
Hop chét 45e-A
Hop chét 45e-A
Vi du 46-A 45,5 hodc 0,26 hodc 0,39 | 175 hodc 116,7
Hop chét 45¢-B
Hop chét 45¢-B
. 175,7 hodc
Vi du 46-B 45,7 hogc 0,26 hoic 0,39
, | 117,2
Hop chat 45e-A
Hop chit 47e-A | 0,021 hodc
Vidy 47-A 10,9 519,0 hodc 436
hodc 0,025
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Hop chit 47e-B

Hop chit 47e-A
0,021 hodc

Vi du 47-B 13,1 hodc 623,8 hoic 524
, 0,025
Hop chat 47e-B
Hop chit 47e-A
5 0,021 hoic
Vi du 48-A 18,3 hoac 871,4 hoic 732
, 0,025
Hop chat 47e-B

Hop chit 47e-A
. 0,021 hodc
Vi du 48-B 20,8 hodc 990,5 hoic 832
, 0,025
Hop chat 47e-B

Vidu 50
Su chuyén héa cta cac tién dugc chét ctia hop chét c6 cong thuc (1)

Mot nghién ciru duge thue hién dé danh gia sy chuyén hoéa trao ddi chét cia cac
tién duoc chét, hop chét c6 cong thue (I), d8 danh gia dang hoat tinh twong ung ctia no.
Céc hop chét c6 cong thie (I), néu duge dung lam cac tidn duge chét, ¢6 thé dugc
chuyén héa thanh hop chét hoat tinh hodc cac hop chét khéc cta sang ché trong co thé.
Vi thé gan & nguoi thuong dugc st dung dé danh gia muc do chuyén hoa trao dbi chat

ciia céc tién dwoc chit trong co thé ciia ngudi hodc dong vat.
Céac nguyén liéu

Hé ddng yéu t6 NADPH bao gdm B-nicotinamit adenin dinucleotit phosphat
(NADP), axit isoxitric va isoxitric dehydrogenaza mua dugc tir nha cung cip Sigma-
Aldrich Co. (St. Louis, MO, USA). Vi thé gan & nguoi (Cat No. 452117, Lot No.
38290) thu duge tir Corning (Woburn, MA, USA). Cac vi thé gan & chudt (Cat No.
M1000, Lot No. 1310028) thu dugc tur Xenotech.

Dung dich xur Iy cta cac hop chit va dung dich khéc
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Céc hop chét dugc hoa tan trong DMSO dé tao ra 10 mM dung dich gbc. 10 uL
dung dich gbc dugc pha lodng bang axetonitril (990 pL) dé thu duge 100 uM dung
dich xtr ly.

U

Céc vi thé duge U trude bing hop chét thtr nghiém trong 10 phut ¢ 37°C trong
100 mM dung dich dém kali phosphat c6 do pH=7,4. Céc phéan ung duoc kich khoi
bang cach bd sung hé tai tao NADPH 8 tao ra thé tich 0 cudi cung 1 200 pL va dugc
lic trong bé nudc & 37°C. Hén hgp 1 bao gbm cac vi thé gan (0,5 mg protein vi
thé/mL), cac co chit (1,0 pM), va NADP (1 mM), isoxitric dehydrogenaza (1 don
vi/mL), axit isoxitric (6 mM).

Diéu ché cac mau d€ phan tich

Tai thoi diém 30 phit, phan tng dugc dung bang cach bd sung 600 pL axetonitril
lanh (bao gbm 100 ng/mL tolbutamit va 100 ng/mL labetalol 12 chuln noi). Cac mau
dugce ly tdm ¢ tbc do 4000 vong/phut trong 20 phut va cac dich ndi tao ra dugc cho
qua phén tich LC-MS/MS.

Céc mau cho duong cong dinh c& dugc chuén bi nhu sau. Phan phdi 100 ul/15
céc vi thé gan va 98 pL/1 dung dich hé tai tao NADPH vao dia ¢6 96 15. Dau tién bd
sung 600 pL dung dich lam dung, va sau d6 12 bd sung 2 pL dung dich x{r Iy duong
cong chuén va dung dich xt Iy QC.

Phan tich sinh hoc

Cac hop chét dugc dinh luong trén dung cu API4000 LC-MC/MC theo kiéu
MRM duong tinh véi ESL

Mbt nghién ctu duge thue hién dé danh gia sy chuyén hoa trao dbi chét ciia cic
tién dugc chét (1uM), Vidu 1, Vi du 1-A, Vi du 1-B, Vi du 2, Vi du 2-A, Vi du 2-B,
Vidu3, Vidu4, Vidu5, Vidu6, Vidu7, Vi du 8, Vidu9, Vidu 10, Vidy 11, Vidu
12, Vi du 13, Vi du 14, Vidu 15, Vidu 16, Vi du 17, Vi du 21, Vi dy 22, Vi du 23, Vi
du 25, Vi du 26, Vi du 27, Vi du 28Vi du 29, Vi du 30, Vi du 31, Vi dy 32, Vi du 33,
Vi du 34-A, Vi du 34-B, Vi du 36-A, Vi du 36-B, Vi du 37-A, Vi du 37-B, Vi du 38-A,
Vi du 38-B, Vi du 39, Vi du 40, Vi du 41, Vi du 41-A, Vidu 41-B, Vi du 42, Vi du 42-
A, Vi du 42-B, Vi du 43, Vi du 43-A, Vi du 43-B, Vi du 44, Vi du 44-A, Vi du 44-B
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va Vi du 45-A, Vi du 46-A, Vi du 46-B, Vi du 47-A, Vi du 47-B, Vi du 48-A, Vi du

48-B d6i v6i cac dang hoat tinh twong tmg, hop chét le, hop chét le-A, hop chét le-B,
hop chét 34e-A, hop chit 34e-B, hop chét 36g-A, hop chét 36g-B, hop chét 36g, hop
chét 41c, hop chét 41c-B, hop chét 41c-A, hop chét 43e, hop chit 43e-A, hop chit
43¢-B, hop chét 45e-A, hop chit 45¢-B, hop chét 47e-A, va hop chét 47e-B v&i sy 6

mat cua vi thé gan & nguoi. Cac két qua dugc tom t4t va duoc thé hién trong Bang 2.

Bang 2. Su chuyén héa trao d8i chét ctia cac tidn dugc chét trong vi thé gan & ngudi

Néng do X
) Nong do
, san pham ,
San pham , san pham
) duogc San pham dugc
duoc chuyén , , dugc
, chuyén , chuyén hoa ,
Vidusd | héatuong ing Viduso chuyén hoa
hoa trong tuong ung (dang ]
(dang hoat o, trong vi the
vi thé gan hoat tinh)
tinh) . .. gan &
0 nguo1 5 (uM)
nguoi (|
(rM)
Vidul Hop chit le 0,0214 | Vidu3l Hop chitle | 0,005
Vidul-A | Hop chit le-A | 0,018 Vi du 32 Hop chit le 0,013
Vidu1-B | Hop chit 1e-B_| 0,022 Vi du 33 Hop chét le 0,59
Vidu2 Hop chét le 0,028 Vi du 34-A | Hop chit 34e-A | 0,2
Vidu2-A | Hop chat 1e-B | 0,036 Vidu34-B | Hop chét 34e-B | 0,088
Vidu?2-B | Hop chét le-A | 0,029 Vi du36-A | Hop chét 36g-A | 0,02
Vidu3 Hop chét le 0,12 Vidu36-B | Hop chit36g-B | 0,019
Vidu5 Hop chét le 0,078 Vi du37-A | Hop chét 362-A | 0,004
Vidu6 Hop chét le 0,074 Vidu37-B | Hop chit36g-B | 0,002
Vidu7 Hop chét le 0,15 Vi du 38-A | Hop chét 36g-A | 0,026
Vidu 8 Hop chét le 0,043 Vi du38-B | Hop chét 36g-B | 0,034
Vidu9 Hop chét le 0,002 Vi du 40 Hop chit 36g | 0,032
Vidu10 | Hop chét le 0,005 Vidu41-A | Hop chit41c-B | 0,38
Vidull | Hop chét le 0,001 Vidu41-B | Hop chit41c-A | 0,36
Vidul12 | Hop chitle 0,018 Vidu42-A | Hop chit4lc-A | 0,14
Vidul3 | Hop chit le 0,04 Vidu42-B | Hop chit41c-B | 0,004
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Vidu29 |Hopchétle |0,009 Vidu43-A | Hop chit43e-A | 0{014
Vidul5 |Hop chétle 0,002 Vidu43-B | Hop chit43e-B | 0,016
Vidul6é |Hopchitle |0,024 Vi dy 44-A | Hop chit 43e-B | 0,002
Vidul7 | Hop chétle 0,075 Vidu 44-B | Hop chét 43e-A | 0,002
Hop chét 45¢-B
Vidu2l |Hopchitle |0,48 Vi du 45-A hoiic 0,41
Hop chét 45e-A
Hop chit 45e-A
Vidu22 |Hopchitle 0,42 Vi du 46-A hosic 0,039
Hop chét 45e-B
Hop chit 45¢-B
Vidu23 | Hop chét le 0,42 Vi du 46-B hos 0,18
oac
Hop chét 45e-A
Hop chét 47e-A
Vidu25 |Hopchatle [0,018 Vidu47-A hoic 0,36
Hop chit 47e-B
Hop chit 47¢-B
Vidu26 |Hopchitle 0,042 Vi du 47-B s 0,41
hodc
Hop chit 47e-A
Hop chit 47e-A
Vidu27 |Hopchitle |0,11 Vi dy 48-A hod 0,11
0ac
Hop chét 47e-B
Hop chét 47e-B
Vidu28 |Hopchatle |0,084 Vi du 48-B hodic 0,053
Hop chét 47e-A
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Vidu5li

Hiéu qua khéng virut in vivo cta hop chét theo Vi du 43-A trong miu chudt AAV-
HBV

MaAu dong vat

Cac con chudt C57BL/6 duc 4-6 tudn tudi, khong co mam bénh cu thé, mua
dugce tir nha cung chp Shanghai Laboratory Animal Center of Chinese Academy of
Sciences (SLAC) va dugce nhdt trong thiét bi chim séc dong vt trong cac 16ng thong
khi riéng trong céac didu kién kiém soét nhiét do va anh sang theo cac huong dan cua
vién chim séc dong vat (the Institutional Animal Care). Virut AAV-HBV mua duoc tir
Beijing FivePlus Molecular Medicine Institute (Beijing, China). Virut tai td hop mang
1.3 ban sao ctia hé gen HBV dugce dong gbi thanh capsit AAV kiéu huyét thanh 8
(AAV8). Cac con chudt C57BL/6 dugce tiém 200uL virut tai tb hop duge pha loang
trong dung dich mudi dém qua tinh mach dudi. Vao ngay 14, cac con chudt duge 1dy
mau dé do khing nguyén bé mit HBV (HBsAg) va ADN hé gen HBV trong huyét
thanh, va cac con chudt sau d6 dugc chia ngau nhién thanh cac nhém theo cac gen

danh d4u sinh hoc HBV nay.

Po gen danh dAu sinh hoc HBV

HBsAg va HBeAg trong huyét thanh dugc do bang cach st dung bo kit CLIA
(Autobio Diagnostics Co., Ltd., Zhengzhou, China) theo huéng din ctia nha sén xuit.
Gi6i han dudi @& phat hién déi véi HBsAg bang 0,05 TU/mL. Dich pha loang huyét
thanh 500 1dn dugc st dung dé thu duge céc gia tri trong khoang théng cia dudng
cong chuén.

ADN cia HBV trong huyét thanh dugc chiét bang cach st dung MagNA Pure 96
ADN va b kit dung lugng nhd NA chtra virut - Viral NA Small Volume Kit (Roche)
theo chi d3n ctia nha san xuét. Cac miu ADN dugc phan tich bang PCR dinh luong
theo thoi gian thuc (QPCR) bang cach st dung doan mdi dic hieu HBV va bo do aé
khuéch dai dac hiéu va phat hién 128bp vung hé gen HBV tir nucleotit tir 2969 dén
3096. Céc trinh tu clia doan mdi va dng thong nhu sau:

Poan mbi xudi: AAGAAAAACCCCGCCTGTAA;

Poan mdi nguoc: CCTGTTCTGACTACTGCCTCTCC;
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HBV-6ng thong: STAMRA-CCTGATGTGATGTTCTCCATGTTCAGC-BHQ2-3".

Su khang-HBs trong huyét thanh dugc thir nghi¢ém bang cach stt dung bd kit
CLIA khang-HBs (Autobio Diagnostics Co., Ltd., Zhengzhou, China) va khang thé
khang IgG & chudt dugc lién hop véi Biotin (0,5 mg/mL) tr bd kit Mabtech B Elispot.
Khéng thé khang-IgG Biotin dugc pha lodng trong PBS & ndng dd cubi cing bang
1pg/mL. 25 pL khang IgG & chudt dugc tron v6i cac mAu huyét thanh trong cac 16 ctia
dia trong bd kit CLIA khang-HBs dé u 1 gio. Sau d6 rira dia va bd sung Streptavidin-
HRP dé v 1 gid' & nhiét do trong phong. Sau khi 1ap lai budc rua, tron chit A va B tir
bo kit CLIA va bd sung 50 pL hdn hop trong mdi 16. Sau 5 phut G & nhi€t do trong
phong, dia nay duoc doc trén thiét bi doc dia Envision (PerkinElmer) dé do phat huynh
quang.

Kiéu nghién ctru va céc két qua

Mau chudt co sy biéu hién & mirc cao cia ca HBV ADN va HBsAg duogc tao ra
bang cach tiém cho con chudt C57BL/6 bing virut lién quan dén adeno tai to hop
(AAV) mang hé gen HBV c6 thé sao chép dugc (AAV-HBV). Voi nhiém tring mau
HBV kéo dai va hé mién dich canh tranh déy da, mau chudt AAV-HBV duge st dung
dé danh gia hidu quéa khang virut cia cac chét cha van TLR7 theo kiéu nghién ctru nhu
duoc thé hién trong Bang 3.

Bang 3. Thtt nghiém hiéu qua in vivo cua hop chét theo Vi du 43-A trong mau chudt

AAV-HBV
Nhém dong | Vat pham Lidu |DPuong| . o
Tan suat Picu tr1
vat th nghiém | (mg/kg) | dung
1 Ta dugce 0 PO QOD 42 ngay
long
2 10 PO QOD 42 ngay
Vidu43-A
3 10 PO QW 42 ngay

DPic biét 13, cac con chudt trong nhém 2 va 3 dugc dinh lidu qua dudng miéng

bang hop chét theo Vi du 43-A 14n lugt & mic 10 mg/kg cach ngay (QOD) va mét 1an
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maot tudn (QW), va nhém dbi ching 1 chi nhan t4 dugc long. O thé tich dinh luwong
bing 10 mL/kg, hop chit theo Vi du 43-A (1 mg/mL) dugc phdi tron dudi dang phirc
chét thanh phin 13ng nhau véi Klucel LF 2%, TPGS 0,5%, Metylparaben 0,09%,
Propylparaben 0,01% trong nudc. Cac con chuot dugce xur ly trong tdng cong 42 ngay,
va dugc liy mau duéi ham duéi hai 14n trong mot tudn dé thu gom huyét thanh trong

subt nghién ctru. Céc mAu huyét thanh cho qua phén tich gen danh du sinh hoc HBV.

Nhu duoc thé hién trong Fig. 4, viéc xit Iy bing hop chét ctia Vi du 43-A ¢ mic
10 mg/kg QOD lam giam dot ngdt HBV ADN (> 3 log) va HBsAg (> 2.8 log). O cudi
giai doan didu tri 42 ngdy, cac mirc cla gen danh dAu virut nay tré nén khong thé phat
hién dugc va dudi giéi han dudi cia dinh lugng (LLOQ). Tham chi véi lidu QW it
thudng xuyén, hop cht theo Vi du 43-A lam giam dang ké ca HBV ADN (> 2 log) va
HBsAg (>2,8 log). Ngoai ra, viéc Xt ly bang hop chét ctia Vi du 43-A & muc 10
mg/kg, bat ké viéc dinh lugng theo QOD va QW, da kich thich mtc dang ké khang thé
khang-HBsAg. Tom lai, hop chét theo Vi du 43-A da chimg t6 hoat tinh khang HBV
in vivo tdt bing cach lam giam gen danh dAu virut HBV va thuc ddy sy san sinh cla

khang thé dic hiéu HBV.
Vi du 52

Hiéu qua khéang virut in vivo cua hop chét theo Vi du 41-A trong mau chudt AAV-
HBV
Hiéu quéa khang virut cua hop chét theo Vi du 41-A dugc danh gia trong cung
miu AAV-HBV theo kiéu nghién ctru trong Bang 4 theo cung phuong phap dé xéc
dinh gen dénh d4u sinh hoc HBV nhu duge mo ta trong Vi du5l.

Bang 4. Thtt nghiém hi¢u qua in vivo cia hop chit theo Vi du 41-A trong mau chudt

AAV-HBV
Nhém dong Vat phim thir Lidu |DPuong | . L
Tan suat | Diéu trl
vat nghiém (mg/kg) | dung
1 Ta dugc long 0 PO QOD 42 ngay
2 Vidu4l-A 1 PO QOD 42 ngay
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3 3 PO QOD 42 ngay
4 10 PO QOD 42 ngay
5 10 PO QW 42 ngay

Cu thé, cac con chudt trong cac nhém 2, 3 va 4 duge dinh lidu qua dudong miéng
bing hop chét theo Vi du 41-A Iin Iwot & muc 1, 3 va 10 mg/kg céch ngay (QOD).
Nhém 5 duoc xt 1y bang 10 mg/kg QW, trong khi nhém 1 dwoc xt 1y chi bang ta
duoc long. O thé tich dinh lugng bing 10 mL/kg, hop chat theo Vi du 41-A (0,1, 0.3,
va 1 mg/mL) dugc phdi tron dudi dang phirc chét thanh phén 16ng nhau véi Klucel LF
2%, TPGS 0,5%, Metylparaben 0,09%, Propylparaben 0,01% trong nudc. Cac con
chudt duogc xu ly trong tbng cong 42 ngay, va dugc 14y mau dudi ham dudi hai lan
trong mot tudn dé thu gom huyét thanh trong sudt nghién ctru. Cac mAu huyét thanh

cho qua phén tich gen danh déu sinh hoc HBV.

Nhu duoc thé hién trong Fig. 5, viée xit ly bang hop chat cta Vi du 41-A ¢ mic
1,3, 10 mg/kg HBV ADN va HBsAg giam phu thudc vao lidu QOD. T4t ca ba liéu dé
da cb ging dé 1am giam céc gen danh dAu virut nay bén dudi hodc ghn v6i LLOQ &
cubi giai doan xit Iy 42 ngay. Tham chi v6i liéu QW it hon, hop chét theo Vi du 41-A
& mtc 10 mg/kg cling da 1am giam HBV ADN va HBsAg dén muc khong thé phat
hién dugc & cubdi giai doan diéu tri. Ngoai ra, hop chét theo Vi du 41-A da kich thich
mitc khang thé khéang-HbsAg cao hon mdt cach dang ké so véi ta dugc 1ong sau khi
didu tri. Tom lai, Vi du 41-A da chimg minh hoat tinh khang HBV in vivo tdt bang
cach lam giam gen ddnh d4u virut HBV va thiic dy su san sinh ctia khdng thé dic hidu

HBV.
Vidu 53

Hiéu qua khang virut in vivo ciia hop chit theo Vi du 42-A trong mau chudt AAV-
HBV
Hiéu qua khang virut cia hop chét theo Vi du 42-A dugce danh gia trong cung
m6 hinh AAV-HBV theo kiéu nghién ctru trong Bang 5 theo cung phuong phép dé xac
dinh gen déanh d4u sinh hoc HBV nhu duge mo ta trong Vi du 51.
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Bang 5. Thit nghiém hiéu qua in vivo cia hgp chét theo Vi du 42-A trong mau chudt

AAV-HBV
Nhém | Vat phdm Liéu | Duong | . . X
Tan suat | Diéu tri
dong vat | thir nghiém | (mg/kg) | dung
1 Ta dugc 0 PO QOD 42 ngay
long

2 1 PO QOD 42 ngay
3 Vidu42-A 3 PO QOD 42 ngay
4 10 PO QOD 42 ngay

Cu thé, cac con chudt trong cac nhém 2, 3, va 4 dugc dinh lidu qua duong miéng
b%mg hop chét theo Vi du 42-A lan luot & muc 1, 3, va 10 mg/kg QOD, trong khi nhém
1 chi véi ta duoge 1éng. O thé tich dinh lugng béng 10mL/kg, Vi du 42-A (0,1, 0,3, va 1
mg/mL) dugc phdi tron duéi dang phirc chit thanh phin 16ng nhau véi Klucel LF 2%,
TPGS 0,5%, Metylparaben 0,09%, Propylparaben 0,01% trong nuge. Cac con chudt
dugc xu ly trong tbng cong 42 ngay, va dugc 14y mau du6i ham dudi hai ]4n trong mot
tudn dé thu gom huyét thanh trong sudt nghién ctru. Céc mAu huyét thanh cho qua
phan tich gen danh déu sinh hoc HBV

Nhu duge thé hién trén Fig. 6, viéc xt ly bing hop chét ciia Vi du 42-A ¢ mic 1,
3, 10 mg/kg QOD tht ca déu co tac dung lam giam HBV ADN va HBsAg. Mac du cac
lidu cao hon 1am thanh thai HBV ADN va HBsAg nhanh hon, tat ca ba lidu déu duge
kiém soat dé 1am gidm cac gen danh du virut nay dudi hodc gan v6i LLOQ & cubi
giai doan diéu tri 42 ngay. TAt ca cac nhom da dugc diéu tri bang hop chét theo Vi du
42-A da phat trién cac muc cao hon déng ké khang thé khang-HBsAg. Tém lai, hop
chit theo Vi du 42-A da chimg minh t6 hoat tinh khang HBV in vivo tét bang cach
lam giam gen dénh du virut HBV va thuc ddy su san sinh clia khéng thé dac hiéu
HBV.

-137-



36705

Vidu 54

Hiéu qua khang virut in vivo ctia hop chét theo Vi du 41-B trong mau chudt AAV-
HBV
Hiéu qua khang virut ctia hop chét theo Vi du 41-B duoc danh gié trong cing mo
hinh AAV-HBV theo kiéu nghién ctru trong Bang 6 theo cling phwong phap dé xéc
dinh gen danh dAu sinh hoc HBV nhu dugc md ta trong Vidu 51.

Bang 6. Thtt nghiém hiéu qua in vivo ciia hop chét theo Vi du 41-B trong mau chudt

AAV-HBV
Nhém | Vatphdmthir | Lidu | Duong | . | .
Tan suat | Dicu tri
dong vat nghiém (mg/kg) | dung

1 Ta dugc long 0 PO QOD 42 ngay
2 1 PO QOD 42 ngay
3 Vidu4l-B 3 PO QOD 42 ngay
4 10 PO QOD 42 ngay

Cu thé, cac con chudt trong cac nhom 2, 3, va 4 duge dinh lidu qua dudng miéng
bang hop chét theo Vi du 41-B 14n luot & muc 1, 3, va 10 mg/kg QOD, trong khi nhom
1 chi bang ta duoc 16ng. & thé tich dinh luong bang 10 mL/kg, hop chét theo Vi du 41-
B (0,1, 0,3, va 1 mg/mL) dugc phéi tron dudi dang phirc chit thanh phin 16ng nhau
véi Klucel LF 2%, TPGS 0,5%, Metylparaben 0,09%, Propylparaben 0,01% trong
nude. Cac con chudt duge xur ly trong tdng cong 42 ngdy, va dugc 14y mau duéi ham
duéi hai 14n trong mot tudn dé thu gom huyét thanh trong subt nghién ciru. Cac mau

huyét thanh cho qua phén tich gen dédnh d4u sinh hoc HBV.

Nhu dugc thé hién trong Fig. 7, viéc xt ly bé‘lng hop chét cta Vi du 41-B & muc
1, 3, 10 mg/kg QOD tAt ca déu c6 tac dung lam gidam HBV ADN va HBsAg. Ca ba
lidu nay dwoc kiém soat dé lam giam cac gen danh du virut nay duéi LLOQ & cudi

giai doan diéu tri 42 ngay. TAt ¢4 c4c nhém da dugc didu tri bing hop chat theo Vi du
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41-B ciing da phat trién muc khang thé khang-HBsAg cao so v6i nhom ta dugc 1ong.
Tom lai, hop chét theo Vi du 41-B da ching t6 hoat tinh khang HBV in vivo bing
cach lam giam gen danh dAu virut HBV va thiic ddy sy san sinh ciia khang thé dic hiéu

HBV.
Viduy 55
Nghién ctru PK liéu don & nhitng con chudt Wister-Han duc

PK liéu don & nhitng con chudt Wister-Han duc dugc tién hanh dé danh gid céc
dac tinh dugc dong hoc cua cac hop chét thtr nghiém. Hai nhom dong vat dugc dinh
liéu thong qua Gavage (POE) cua hop chét twong Gmg. Cac mau mau (khoang 20 pL)
duge 14y qua tinh mach Jugular hodc & vi tri khac, cdc nhom sau khi dinh lidu & cac
thoi diém 15 phut, 30 phut, 1 gid, 2 gio, 4 gio, 7 gio va 24 gid. Cac mau méu duoc dat
vao trong cac bng chira céac chét chéng dong tu EDTA-K2 va dugc ly tim & tbc do
5000 vong/phut trong 6 phut & 4°C @8 tach huyét twong ra khoi cac mau. Sau khi ly
tam, huyét twong tao ra dugc chuyén vio cac éng sach dé phan tich sinh hoc ca tién
dugc chit va dang hoat tinh trén LC/MS/MS. Trong cdc nhom ma tién duogc chét dugc
dinh lidu, ndng do cua céac tidn duoc chét trong cac mau huyét trong 12 dudi giéi han
phét hién dugc. “Hop chét thir nghiém” trong Bang 8 dugc dung lam chuén noi trong
dé thir nghiém chét chuyén hoa (dang hoat tinh) ctia “lidu hop chat” in vivo. Céc thong
s6 dugc dong hoc dugc tinh toan bang cach st dyng mddun khong khoang
WinNonlin® Professional 6.2. Nong @ dinh (Cmax) dugc ghi tryc tiép tir tir viéc quan
sat thir nghiém. Vung dudi dudng cong ndéng do huyét tuong-thoi gian (AUCo-t) dugc
tinh bang cach st dung quy tic hinh thang tuyén tinh cho dén khi c6 thé phat hién

dugc néng dd cudi cung.

Crnax VA AUCo-cuéi cing 12 hai thong s6 PK dién hinh lién quan dén hiéu qué in vivo
ctia hop chét thir nghiém. Céc hop chét ¢6 Cmax va AUC-cuéi cing ca0 hon sé tao ra hiéu
qua in vivo t6t hon. Céc két qua vé cic thong s6 PK sau khi dung qua duong miéng céc
dang hoat tinh va cdc hop chét canh tranh dugc dua ra trong Bang 7. Céc thong s6 PK

ctia cac tidn duge chat dugce 1ap bang trong Bang 8.

Sau khi dung qua duong miéng cac tién duoc chit, cac dang hoat tinh dugc quan

sat trong huyét trong va do d6 dugc thir nghiém. Cac tién dugc chit minh hoa cua
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séng ché (Vi du 41-B, 42-A, 42-B, 43-A, 45-A va 45-B) bét ngd da thé hién Cmax cai
thién nhidu (ting 5-175 14n) va AUCo-cusi cing (t3ng 2,5-56 1an) so v6i cac hop chét dbi
chimg ( GS9620, S-2 va S-3) va céac hop chét dugc dé cip dén trong sang ché (Hop
chéit 41c-A, 41¢c-B va 43e-A) tht ca déu & dang hoat tinh. Céc két qua da chimg minh
13 rang ring cic tidn duoc chét tdt hon ngoai mong doi so véi cac dang hoat tinh dbi

v6i cac thong s6 PK ma tao ra hiéu qua in vivo tot hon.

Béang 7. Nong do huyét trong trung binh va cac thong s6 PK cua cac dang hoat tinh
sau khi dinh luong qua duong miéng 5 mg/kg

. ) Hop chét
Liéu hop chat GS9620 S-2 S-3
41c-A
Thoi gian (gi0) Nong do huyét twong trung binh (nM)
0,25 56,3 9,49 8,89 16,75
0,5 33,2 16,74 9,99 27,48
1 83,4 19,33 10,16 32,33
2 136 24,89 8,40 27,34
4 16,7 47,55 11,54 27,38
8" 9,49 52,72 8,17 18,02
24 ND 4,90 ND 5,60
Cmax (nM) 164 52,72 11,54 32,33
AUCo-cubi cung
316 748 95 242.5
(nM.gid)
. ) Hop chét Hop chét Hop chét Hop chit
Liéu hop chat
41c-B 43e-A 45e-A 45e-B
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Thoi gian (gid)

Nong dd huyét trong trung binh (nM)

0,25 3,41 12,60 64,6 42,8
0,5 0,75 15,22 80,0 52,2
1 2,04 13,01 58,1 37,6
2 5,46 11,98 42,5 24,2
4 2,52 8,20 77,8 53,9

8" 1,21 6,31 34,6 29

24 ND ND 8,6 5,7
Cmax (nM) 5,46 15,22 80,0 53,9
AUCo-cubi cimg 767 568

(M. gid) 55,8 77

¥ 7 gity d6i voi Hop chit 41c-A, hop chét 41c-B va hop chét 43e-A

Bang 8. Cac théng sb PK clia céc tidn dwoc chét sau khi dinh lidu ding qua dudng

miéng 5 mg/kg

s . , AUC-cuéi ciing

Liéu hop chat Hop chat thir nghiém Cmax (nM) _
(nM.gi0)

Vidu41-B Hop chit 41c-A 1315 3658

Vi du 42-A Hop chit 41c-A 1742 4867

Vidu42-B Hop chét 41¢c-B 956 3148

Vi du 43-A Hop chit 43e-A 77 229

Vi dy 45-A Hop chit 45¢-B 922 1914
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Vi du 45-B Hop chét 45e-A 1436 2619

Vidu 56
Nghién ctru kha nang hoa tan LYSA

Nghién ctru LYSA dugc st dung dé x4c dinh kha ning hoa tan trong nudc ctia
céc hop chét thir nghiém. Cac mAu dugc chuén bj thanh hai phién ban tir 10 mM dung
dich gbc DMSO. Sau khi bdc hoi DMSO béng thiét bi bay hoi ly tm chin khong, cdc
hop chét duge hoa tan trong 0,05 M chit dém phosphat (pH 6,5), dugc khudy trong 1
gio va dugc lic trong 2 gio. Sau 1 dém, cac dung dich duge loc bang cach st dung dia
loc vi chudn do. Sau d6 phan dich loc va dich pha loang 1/10 ciia n6 dugc phan tich
bing HPLC-UV. Ngoai ra, dudng cong dinh c& bén diém dugc chuén bj tir 10 mM
dung dich gbc va dugc st dung dé xac dinh kha ning hoa tan ciia cac hop chét. Céc
két qua duoc tinh theo pg/mL. Trong trudng hop ty 1€ phén tram ctia miu dugc xac
dinh trong dung dich sau khi bdc hoi duge chia theo lugng mau tbi da duge tinh 13 16n

hon 80%, kha ning hoa tan dugc béo cdo 12 16n hon so véi gia tri nay.

Céac két qua cia LYSA duoc thé hién trong Bang 9. R3 rang 1a kha néng hoa tan
cta céc dang hoat tinh da bat ngd 1am cai thién tir 10 dén trén 200 13n khi duge chuyén

héa thanh céc tién duge chét khéac nhau.

Bang 9. Céc sb liéu vé kha nang hoa tan cta cac hop chat cu thé

. LYSA ‘cﬁa LYSA cua cac
Céc tiérT duogc cac tién’ Dang hoat tinh twong dang hoat tinh
chat dugc chat ung
(ug/mL) (png/mL)

Vidu 1l 290 Hop chét le 21
Vidu1-A 315 Hop chét le-A 56
Vidu 1-B 200 Hop chit 1e-B 50
Vidu?2 615 Hop chét le 21
Vidu2-A >600 Hop chit 1e-B 50
Vidu2-B >590 Hop chit le-A 56
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Vidu3 240 Hop chit le 21
Vidu4 695 Hop chit le 21
Vidu5 >595 Hop chét le 21
Vidu6 140 Hop chét le 21
Vidu7 615 Hop chit le 21
Vidu8 620 Hop chét le 21
Vidu9 >520 Hop chit le 21
Vidu 10 120 Hop chét le 21
Vidull >618 Hop chét le 21
Vidu 12 120 Hop chét le 21
Vidu 13 155 Hop chit le 21
Vidu 14 225 Hop chét le 21
Vidu 15 405 Hop chit le 21
Vidu 16 205 Hop chét le 21
Vidu 17 190 Hop chit le 21
Viduy 25 >670 Hop chit le 21
Vidu 26 >690 Hop chit le 21
Vidy 27 >380 Hop chit le 21
Vidu 28 695 Hop chét le 21
Vi du 29 395 Hop chit le 21
Vidu 32 125 Hop chét le 21
Vidu36-A 168 Hop chét 36g-A 6
Vi du 36-B 209 Hop chét 36g-B 11
Vidu4l-A 260 Hop chét 41c-B 5
Vidu41-B 250 Hop chat 41c-A 1
Vi du 42-A 225 Hop chit 41c-A 1
Vidu 42-B 335 Hop chit 41c-B 5
Vidu43-A 203 Hop chat 43e-A 13
Vidu 43-B 170 Hop chit 43e-B 13
Vidu 45 172 Hop chat 45¢ 152
Vidu45-A >560 Hop chit 45e-A hoic 90 hoac 115
Hop chit 45¢-B
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Vidy 45-B 420 Hop chit 45¢-B 115 hodc 90

Hoic Hop chit 45e-A

Vi du 46-A 205 Hop chit 45¢e-A 90 hoic 115

Hoic Hop chit 45¢-B

Vi du 46-B >580 Hop chét 45¢-B 115 hozc 90
Hoac Hop chét 45e-A
Vidu 47-A 154 Hop chét 47e-A hode | <1,0 hoge <1,0

Hop chét 47e-B

Vidu47-B 128 Hop chét 47e-B hogc | <1,0 hogc <1,0
Hop chét 47e-A

Vi du 48-A 305 Hop chét 47e-A hodc | <1,0 hodc <1,0
Hop chit 47e-B

Vidu 48-B 275 Hop chét 47e-B hoge | <1,0 hogc <1,0
Hop chit 47e-A

Vidu 57
Nghién ctru tinh mach ctra
Muc dich ctia nghién ciru nay la @& hidu xem 13 tién dugc chét gift nguyén
khong dbi khi n6 dugc hép phu qua rudt vao trong quy trinh tudn hoan ctra va ching
minh vi trf chuyén héa ban dau.
Quy trinh phau thuat dbi v6i dng thong tinh mach cdng (PVC) va bng thong dong
mach canh (CAC)
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Phéu thuét duogc tién hanh trong diéu kién giy mé bang pentobarbital /isoflurane.
Tém lai, sau khi khtr tring ving bung bing con betadin va rugu isopropylic 70%, tién
hanh rach dudong nhoé giita bung. Manh trang duoc kéo ra ngoai va tinh mach mang
treo rudt dugc nhan dién va dugc phén 1ép trong binh khodng 5 mm. Nut thét long
duoc khau & ddu gin va dau xa cta tinh mach dugc thét. Rach duong nho (chi da dé
ludn éng thdng) trén tinh mach duge phan lap va ludn éng thong PU vé phia gan cho
do dai thich hop. Ong thong dugc bude chit tai chd bang cach khau bang nit thét 16ng
xung quanh binh c6 6ng thong. Manh trang duge dit vao khoang bung. Tao mot 16 bén
trong thanh bung bén phai dé cho dAu cta khe dng thong di qua tu do. Ong thong dugc
siét bang dudng khau trén thanh bung. Duong rach co bung dugc lam kin miéng bing
dudng khau. Duong rach nhé dugce rach trong ving xuong vai dé dung lam dudng ra
cta 6ng thong. Ong thong dugc tao ranh dudi da va 16 ra bén ngoai qua dudng rach &
xuong ba vai. Puong khau ¢b dinh duoc khau trong ving xuong ba vai. Tinh trang mé&
cta 6ng thong duoc Kidm tra va sau d6 duge 10 ra bén ngoai tir khoang duoi da dén
ving gay. Sau khi lau nhe nhang ving nay, khoang bung dugc khau lai. Dong mach
canh trai sau d6 dugc dua dng thong vao bing cach 16ng dng thong PE50. Ca hai éng
thong duoc 19 ra dugc that chit chic trén ving gay va gilt cb dinh tai d6. Céc con
chudt nay sau do dugc @2 trong 16ng ctia nd va duogc dung dé nghién ctru it nhét 3 ngay
sau khi phau thuat. Tét ca cac 6ng thong dugc lam sach mot JAn mdt ngay bang nude

mubi da dugc heparin héa dé duy tri tinh trang mo.
Nghién ctru PK qua dudng miéng & con chudt dugc dat bng thong kép PVC/CAC

Céc con chudt bi cho nhin d6i qua dém (n=3) va dugc dua thirc dn bang dng vao
da day qua dudng miéng bing lo nhod (10mg/kg, 10mL/kg). Cac mau mau (60 pL)
dugc thu gom ddng thoi tir cac 6ng thong dong mach ctra va dong mach canh 6 nhiing
thoi diém 0,083, 0,25, 0,5, 1,2, 4,7, 24 gio. T4t ca cac mAu mau s& duge chuyén vao
céc bng ly tAm nho chira 2 uL K,EDTA (0,5M) lam chét chdng dong tu va dugc dat
trén d4 4m. Sau do, cac miu mau s& dugc Xt ly d6i v6i huyét tuong bang cach ly tdm
& nhiét dd khoang 4°C, tbc dd 30000 m/s? trong vong nira gio thu gom. Céc mAu huyét
tuong s& dugc bao quan trong cac 6ng polypropylen, lam dong lanh nhanh trén d4 kho
va duoc gilt ¢ nhiét do ndm trong khoang -70£10°C cho dén khi phan tich LC/MS/MS.
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Cac thong s6 dugc dong hoc (trung binh + SD, n= 3) cua céc tién duogc chit va
cac dang hoat tinh trong cac mau tinh mach cira va dong mach canh sau khi dung qua
dudng miéng cac tién dugc chit (10 mg/kg) & chudt duoc dua 6ng thong do vao co thé
trong tinh mach ctra dugc phat hién va dugc phan tich. Cac két qua thir nghiém cua cac

hop chét theo Vi du 1-B, 41-A, 41-B, 42-A va 43-A dugc tom tat dudi day.

Bang 10. Céc thong s6 dugc dong hoc cua cac hop chét theo Vi du 41-A va dang hoat
tinh twong Gng ctia nd, Hop chét 41c-B trong cdc mau tinh mach cira va dong mach
canh sau khi ding qua dudng miéng cua hop chét theo Vi du 41-A (10 mg/kg) & chudt

dugc dua 6ng thong do vao co thé trong tinh mach ctra

Tién dugc chat Vi du 41-A
Dang hoat tinh tuong .
Hop chat 41¢-B
ung
MaAu tinh mach cira Mau dong mach canh
Thong s6 PK tién dugc | dang hoat tién duge | dang hoat
chét tinh chat tinh
Tmax (g10) 0,14 0,4 0,19 0,42
Cmax (nM) 9703 2223 210 2185
AUCo-2 (nM.gi0) 2188 2246 114 2108
AUChoat tinh/ AUCténg cong 5 1% 95%

Bang 11. Céc thong s6 dugc dong hoc cta hop chét theo Vi du 43-A va dang hoat tinh
tuong ing cua nod, Hop chét 43e-A trong cic mau tinh mach ctra va dong mach canh
sau khi dung qua dudong miéng ctia hop chat theo Vi du 43-A (10 mg/kg) 6 chudt duge

dua 6ng thong do vao co thé qua tinh mach ctra

Tidn duoc chét Vi du 43-A
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Dang hoat tinh twong ,
) Hop chat 43e-A
ung
Mau tinh mach cira MaAu dong mach canh
Thong so PK tién dugc | dang hoat tién dugc | dang hoat
chit tinh chit tinh
Tmax (g10) 0,28 0,33 0,22 0,28
Cmax (nM) 4110 818 191 691
AUCy-2 (nM.gi0) 2067 679 124 564
AUCh(_)at tinh/AUCténg cong 25% 82%

Bang 12. Céc thong sb6 dugce dong hoc cua hop chét theo Vi du 1-B va dang hoat tinh
twong tmg ctia n6, Hop chit le-A trong mau tinh mach ctra va cac mau toan than sau
khi dung qua dudong miéng cua hgp chét theo Vi du 1-B (10 mg/kg) & chudt duge dua

bng thong do vao co thé trong tinh mach cira

Tién dugc chit Vidu 1-B
Dang hoat tinh tuong tng Hop chit le-A

Thong s6 PK Mau tinh mach cua MAu dong mach canh
tién dugc | dang hoat tién duge | dang hoat

chét tinh chét tinh

Tnax (g10) 0,083 0,25 0,083 0,5

Cmax (nM) 670 192 70 174

AUCo2 (nM.gi0) 266 164 40 184
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AUChoat tinh/ AUCténg cong 38% 82%

Bang 13. Céc thong s6 dugc dong hoc ciia hop chét theo Vi du 42-A va dang hoat tinh
twong tng cua nod, Hop chét 41c-A trong cac mAu tinh mach cira va dong mach canh
sau khi ding qua dudng miéng clia hop chét theo Vi du 42-A (10 mg/kg) & chudt dugc

dua bng thong do vao co thé trong tinh mach clra

Tién duoc chét Vi du 42-A
Dang hoat tinh tuong ,
) Hop chat 41c-A
ung
L L4y mAu & dong mach
L4y mau & ctra
canh
Théng sb PK
tién dugc | dang hoat tién dugc | dang hoat
chat tinh chét tinh
Tmax (g10) 0,19 0,42 0,22 0,36
Crmax (nM) 8917 3162 286 3326
AUC-2 (nM.gi0) 3461 3199 286 3326
AUChoat tin_h/ AUCténg cong 48% 96%

Bang 14. Céc thong s6 duge dong hoc ctia hop chét theo Vi du 41-B va dang hoat tinh
tuong tng cua nd, Hop chét 41c-A trong cac mau tinh mach ctra va dong mach canh
sau khi dung qua dudng miéng ciia hop chét theo Vi du 41-B (10 mg/kg) & chudt duge

dua 6ng thong do vao co thé trong tinh mach ctra

Tién dwoc chat Vidu 41-B
Dang hoat tinh tuong Hop chat 41c-A
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ung

Mau tinh mach cira Mau dong mach canh
Thong s0 PK tién duoc | dang hoat tién duge | dang hoat

chét tinh chét tinh

Tmax (g10) 0,19 0,5 0,25 0,5
Crnax (01M) 7068 3315 29,6 3432
AUCo-2 (nM.gi0) 1444 3211 22,5 3301
AUChoat tint/ AUCténg cong 69% 99% J

Dua vio cac két qua néu trén, két luan rang diém ban dAu cua qua trinh chuyén
hoa cia tien duoc chét 1a gan chir khong phai rudt, do AUChoat tinh/ AUCténg cong 18 ca0
hon trong viéc lay mau tir ddng mach canh so v&i AUChoat tinh/ AUClténg cong trong viéc

14y mAu tir tinh mach cira.
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YEU CAU BAO HO
1. Hop chit c6 cong thie (D):
o)
NH, R’
N
NZ
HN —0
\\ NS l >_
0=S" >N N
| k2
1 R
R @,
trong do:
R! 1a Cr.ealkyl;

R? 1a benzyl, benzyl d3 néu dugc thé hoac khong dugc thé béng mot, hai hodc ba phén
ttr thé doc 13p dugc chon tir halogen va Ci.salkyl;
R3 1a -NR*R’, trong d6

R*1a Ci¢alkyl hodc Ci.salkoxyCi.salkyl;

R° 1a  (Ciealkyl))NCOOCi.alkyl,  CiealkoxyCrsalkyl,  Ci.
salkoxycarbonyl(Ci-salkyl)aminoCi.salkyl, Ci-
salkoxycarbonyl(phenyl)Ci.salkyl, Ci-salkoxycarbonylCi.salkyl, Ci-
salkoxycarbonyloxyCi.salkyl, Cisalkyl, Cisalkylcarbonyl(C;-
salkyl)aminoCr.salkyl hodc pyrolidinylcarbamoyloxyCi.salkyl;
hodc

R* va R’ cing v&i nguyén tr nito ma ching gin vao tao thanh

heteroxyclyl;

hodc mudi dugc dung, chit ddng phan d6i anh hodc chat déng phan khong dbi quang
cta no;

v6i didu kién 12 khong bao gdm céc hop chat
6-amino-9-benzyl-2-(propylsulfonimidoyl)-7-(pyrolidin-1-carbonyl :purin-8-on;
6-amino-9-benzyl-7-(piperidin-1-carbonyl)-2-(propylsulfonimidoyl)purin-8-on;
6-amino-9-benzyl-7-(morpholin-4-carbonyl)-2-(propylsulfonimidoyl)purin-8-on;
6-amino-9-benzyl-7-(3,3-dimetylpyrolidin-1-carbonyl)-2-(propylsulfonimidoyl)purin-
8-on;

etyl 1-[6-amino-9-benzyl-8-ox0-2-(propylsulfonimidoyl)purin-7-carbonyl]pyrolidin-2-

carboxylat;
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6-amino-7-(2-azaspiro[3 .3]heptan-2—carbonyl)-9-benzy1-2-(propylsulfonimidoyl)
purin-8-on;
6-amino-9-benzyl-7-(2-oxa-6-azaspiro[3 3]heptan-6-carb onyl)-2-(propylsulfonimidoyl)
purin-8-on;
6-amino-9-benzyl-7-(3,3-diflopyrolidin- 1-carbonyl)-2-(propylsulfonimidoyl)purin-8-
on;
6-amino-9-benzyl-7-(3-flo-3 -metyl-pyrolidin-1 -carbonyl)-2-(propylsu1f0nimidoy1)
purin-8-on; |
Vécécchétdéngph@1déiéﬂlhoéccécchétdéngphﬁnkh@ngdéiquangcﬁachﬁng
2.Hop chét theo diém 1, trong do:
R! 14 Ci-ealkyl;
R? 13 benzyl, benzyl da néu dugc thé hoic khong duogc thé bang halogen hodc Ci-salkyl;
R3 13 azetidinyl;

piperazinyl dugc thé bang Ci.ealkyl;

piperidinyl dugc thé bang piperidinyl;

pyrolidinyl; hodc

-NR‘R’, trong do6

R* 12 C1.salkyl hodc Ci-calkoxyCrsalkyl;

RS 1a  (Ciealkyl)2NCOOCi.calkyl, Cr.salkoxyCisalkyl,  Ci-
6a1koxycarbonyl(C1-6a1ky1)aminoC1-6alky1, Ci-
6alkoxycarbonyl(phenyl)C1-6a1ky1, C1.¢alkoxycarbonylCi-salkyl, Ci-
6a1koxycarbonyloxyC1-6a1ky1, Ci-salkyl, C1-alkylcarbonyl(Ci-
salkyl)aminoCi.alkyl hodc pyrolidinylcarbamoyloxyC1-6alky1.

3. Hop chét theo diém 1 hodc 2, trong do
R! 14 etyl hodc propyl;
R2 12 benzyl, bromobenzyl, clobenzyl, flobenzyl hodc metylbenzyl;
R3 12 azetidinyl;

4-metylpiperazinyl;

piperidinylpiperidinyl;

pyrolidinyl; hodc

-NR*R’, trong do6

R* 12 metyl, etyl, propyl hodc metoxyetyl;
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R 1a axetyl(metyl)aminoetyl, butyl, butyl(metyl)carbamoyloxyetyl,
dietylcarbamoyloxyetyl, etoxycarbonyl(metyl)aminoetyl,
etoxycarbonyletyl, etoxycarbonylisobutyl, etoxycarbonylisopentyl,
etoxycarbonylmetyl, etoxycarbonyloxyetyl,
etoxycarbonyl(phenyl)etyl, etyl, isobutyl,
isopropoxycarbonylisopentyl, isopropoxycarbonyl(phenyletyl,
isopropyl, metoxycarbonyl(metyl)aminoetyl, metoxyetyl,
metoxypropyl, propyl, propyl(metyl)carbamoyloxyetyl,
pyrolidinylcarbamoyloxyetyl, tert-butoxycarbonyl(metyl)aminoetyl,
tert-butoxycarbonyletyl, tert-butoxycarbonylisopentyl hodc tert-
butoxycarbonyl(phenyl)etyl.

4. Hop chit theo didm 3, trong d6 R® 12 azetidinyl, 4-metylpiperazinyl,
piperidinylpiperidinyl, pyrolidinyl, axetyl(metyl)aminoetyl(metyl)amino,
bis(metoxyetyl)amino, butyl(etyl)amino, butyl(metyl)amino,
butyl(metyl)carbamoyloxyetyl(metyl)amino, dietylcarbamoyloxyetyl(metyl)amino,
etoxycarbonyl(metyl)aminoetyl(metyl)amino, etoxycarbonyletyl(metyl)amino,
etoxycarbonylisobutyl(metyl)amino, etoxycarbonylisopentyl(metyl)amino,
etoxycarbonylmetyl(metyl)amino, etoxycarbonyloxyetyl(metyl)amino,
etoxycarbonyl(phenyl)etyl(metyl)amino, etyl(metyl)amino, isobutyl(metyl)amino,
isopropoxycarbonylisopentyl(metyl)amino,
isopropoxycarbonyl(phenyl)etyl(metyl)amino, isopropyl(metyl)amino,
metoxycarbonyl(metyl)aminoetyl(metyl)amino, metoxyetyl(etyl)amino,
metoxyetyl(metyl)amino, metoxyetyl(propyl)amino, metoxypropyl(metyl)amino,
propyl(etyl)amino, propyl(metyl)amino, propyl(metyl)carbamoyloxyetyl(metyl)amino,
pyrolidinylcarbamoyloxyetyl(metyl)amino, tert-
butoxycarbonyl(metyl)aminoetyl(metyl)amino, tert-butoxycarbonyletyl(metyl)amino,
tert-butoxycarbonylisopentyl(metyl)amino hodc tert-
butoxycarbonyl(phenyl)etyl(metyl)amino.

5. Hop chét theo didm bét ky trong s& cac diém tir 1 dén 4, trong d6 R! 12 etyl.

6. Hop chét theo diém 1 hodc 2, trong d6 R* 1a benzyl dugc thé bang halogen hodc Ci.
salkyl.
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7.Hor ~hét theo diém bét k¥ trong s cac diém tir 2 dén 6, trong do R* 1a bromobenzyl,
clobenzyl, flobenzyl hodc metylbenzyl.

8. Hop chét theo diém 7, trong d6 R? 1a bromobenzyl, clobenzyl hodc flobenzyl.

9. Hop chit theo diém 1 hogc 2, trong d6 R3 1a -NRRS, trong d6 R* 1a Crealkyl, R® 1
Ci-salkyl.

10. Hop chit theo didm 9, trong d6 R* 13 propyl(metyl)amino hodc etyl(metyl)amino.
11. Hop chit theo diém bt ky trong s6 cac diém 1,2, 6 va 9, trong do

R! 14 Crsalkyl;

R? 14 benzyl, benzyl dd néu dugc thé bang halogen hoic Cisalkyl;

R3 13 -NR*R®, trong d6 R* 1a Ci-alkyl, R’ 1a Ci-galkyl.

12. Hop chét theo diém 11, trong do6

R! 12 etyl;

R? 13 metylbenzyl, bromobenzyl, clobenzyl hodc flobenzyl;

R3 1a propyl(metyl)amino hodc etyl(metyl)amino.

13. Hop chét duge chon tir:
6-amino-9-benzyl-N-metyl-8-oxo-N-propyl-2-(propylsulfonimidoyl)purin-7-

carboxamit;

6-amino-9-benzy1—N-(2-metoxyetyl)-N-metyl-8-oxo-2-(propylsulfonimidoyl)purin—7-

carboxamit;
6-amino-9-benzy1—N—etyl-8-oxo-N-propyl-2-(propylsulfonimidoyl)purin—7-carboxamit;

6-amino-9-benzyl-7-[4-(1 -piperidyl)piperidin-1 -carbonyl] -2-(propylsulfonimidoyl)

purin-8-on;

6-amino-9-benzyl-N—etyl-N—(2-met0xyetyl)-8-oxo-2-(propylsulfonimidoyl)purin—7-

carboxamit;
6-amino-9-benzy1—N—buty1-N—etyl-8-0xo-2-(propylsulfonimidoyl)purin-7-carboxamit;

6-amino-9-benzyl-N-(2-metoxyetyl)- 8-oxo-N -propy1-2-(propylsulfonimidoyl)purin—7 -

carboxamit;

6-amino-9-benzyl-N. ,N-bis(2-metoxyetyl)-8-oxo-2-(propylsulfonimidoyl)purin—7-

carboxamit;

6-amino-7-(azetidin—1-carbonyl)-9-benzy1—2-(propylsulfonimidoyl)purin—8-0n;
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6-amino-9-benzyl-N-isopropyl-N-metyl-8-oxo-2-(propylsulfonimidoyl)purin—7 -

carboxamit;
6-amino-9-benzyl-7-(4-metylpiperazin- 1-carbonyl)-2-(propylsulfonimidoyl)purin-8-on;

6-amino-9-benzyl-N-(3 -metoxypropyl)-N—metyl-8-ox0-2-(propylsulfonimidoyl)purin—

7-carboxamit;

6-amino-9-benzy1—N-isobutyl-N—metyl-8-0xo-2-(propylsulfonimidoyl)purin—7-

carboxamit;

Etyl 2-[[6-amino-9-benzy1—8-ox0-2-(propylsulfonimidoyl)purin-7-carbonyl]-metyl-

amino]axetat;

Etyl 3-[[6-amin0-9-benzyl-8-0xo-2-(propylsulfonimidoyl)purin-7 -carbonyl]-metyl-

amino|propanoat;

tert-Butyl 3-[[6-amino-9-benzy1—8-0xo-2-(propylsulfonimidoyl)purin-7-carbonyl]-

metyl-amino]propanoat;

Etyl (2S)-2-[[6-amino-9-benzyl-8-oxo-2-(propylsulfonimidoyl)purin—7-carbony1]-

metyl-amino]propanoat;

tert-Butyl (2S)-2-[[6-amino-9-benzyl-8-0x0-2-(propylsulfonimidoyl)purin-7-

carbonyl]-metyl-amino]-4-metyl-pentanoat;

Isopropyl (2S)-2-[[6-amino-9-benzyl-8-oxo-2-(propylsulfonimidoy1)purin-7 -carbonyl]-

metyl-amino]-4-metyl-pentanoat;

Etyl (2.5’)-2-[[6-amin0-9-benzy1—8-ox0-2-(propylsulfonimidoyl)purin-7-carbony1]-

metyl-amino]-3-metyl-butanoat;

Etyl (2S)-2-[[6-amino-9-benzy1—8-oxo—2-(propylsulfonimidoyl)purin-7-carbonyl]-

metyl-amino]-4-metyl-pentanoat;

Etyl (2S)-2-[[6-amino-9-benzy1—8-0xo-2-(propylsulfonimidoyl)purin—7-carbonyl]-

metyl-amino]-3-phenyl-propanoat;

Isopropyl (2.5’)-2-[[6-amino—9-benzyl-8-oxo-2-(propylsulfonimidoyl)purin-7-carbonyl]-

metyl-amino]-3-phenyl-propanoat;

-154-



36705

tert-Butyl (2S)-2-[[6-amino-9-benzyl-8-0xo-2-(propylsulfonimidoyl)purin-7-

carbonyl]-metyl-amino]-3-phenyl-propanoat;

N-[2-[Axetyl(metyl)amino]etyl]-6-amin0-9-benzy1-N-metyl-8-oxo-2-

(propylsulfonimidoyl)purin-7-carboxamit;

Metyl N- [2-[[6-amin0-9-benzy1—8-oxo-2-(propylsulfonimidoyl)purin-7-carbonyl]-

metyl-amino]etyl]-N-metyl-carbamat;

tert-Butyl N-[2-[[6-amino-9-benzyl-8-ox0-2-(propylsulfonimidoyl)purin-7-carbonyl]-

metyl-amino]etyl]-N-metyl-carbamat;

Etyl N—[2-[[6-amin0-9-benzyl-8-0x0-2-(propylsulfonimidoyl)purin—7 -carbonyl]-metyl-

amino]etyl]-N-metyl-carbamat;

2-[[6-amino-9-benzyl-8-oxo-2-(propylsulfonimidoyl)purin-7-carbonyl]-metyl-amino]
etyl N-butyl-N-metyl-carbamat;

2—[[6-amino-9-benzy1-8-oxo-2-(propylsulfonimidoyl)purin-7-carbonyl]-metyl-amino]
etyl pyrolidin-1-carboxylat;

2-[[6-amin0-9-benzy1-8-0x0-2-(propylsulfonimidoyl)purin—7-carbonyl]-metyl-amino]
etyl N-metyl-N-propyl-carbamat;

2-[[6-amin0-9-benzyl-8-oxo-2-(propylsulfonimidoyl)purin-7-carbonyl]-metyl-amino]
etyl N,N-dietylcarbamat;

2-[[6-amino-9-benzyl-8-0xo-2-(propylsulfonimidoyl)purin—7-carbonyl]-metyl-amino]
etyl etyl cacbonat;

6-amino-N—butyl-9-[(4-clophenyl)metyl]-N-metyl-8-oxo-2-[S(S)—propylsulfonimidoyl]

purin-7-carboxamit;

6-amino-N-butyl-9-[(4-clophenyl)metyl] -N-metyl-8-oxo-2-[S(S)-propylsulfonimidoyl]

purin-7-carboxamit;

6-amino-9-[(4-clophenyl)metyl]-N-etyl-N: —metyl-8-0xo-2-(propylsulfonimidoyl)purin-

7-carboxamit;

6-amin0-N—mety1—8-0xo-N—pr0pyl-2[S(S)-propylsulfonimidoyl]-9-(p-t01y1metyl)purin-

7-carboxamit;
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6-amino-N-metyl-8-oxo-N -propyl-2[S(R)-propylsulfonimidoyl]-9-(p-toly1metyl)purin-

7-carboxamit;

6-amino-2-[S(S)-propylsulfonimidoyl] -9-(p-tolylmetyl)-7-(pyrolidin- 1-carbonyl)purin-
8-on;

6-amino-2-[S(R) -propylsulfonimidoyl]-9-(p-toly1metyl)-7 -(pyrolidin-1-carbonyl)
purin-8-on;
6-amino-N-(2-met0xyetyl)-N-metyl—8-0xo-2-[S(S)-propylsulfonimidoyl]-9-(p-
tolylmetyl)purin-7-carboxamit;

6-amino-N—(Z-metoxyetyl)-N-metyl-8-0x0-2-[S(R )-propylsulfonimidoyl]-9-(p-
tolylmetyl)purin-7-carb oxamit;

6-amino-N-etyl-N-metyl- 8-oxo-2-(propylsulfonimidoyl)-9-(p—tolylmetyl)purin-7 -
carboxamit;
6-amin0-N—butyl-N—mety1-8-oxo-2-(propylsulfonimidoyl)—9-(p-t01y1mety1)purin—7-
carboxamit;
6-amino-9-[(4-clophenyl)mety1]-2-[S(R)-etylsulfonimidoyl]-N-metyl-8-oxo-N-propy1-
purin-7-carboxamit;
6-amino-9-[(4-clopheny1)metyl]-2-[S(S)-etylsulfonimidoyl]-N—metyl-8-oxo-N-propyl-
purin-7-carboxamit;

6-amino-9-[(4-clophenyl)metyl] -N—etyl-?.[S(S)-etylsulfonimidoyl] -N-metyl-8-oxo-
purin-7-carboxamit;

6-amino-9-[(4-clophenyl)metyl] -N-etyl-2-[S (R)-etylsulfonimidoyl] -N-metyl-8-oxo-
purin-7-carboxamit;

6-amino-2-[S(S)-etylsulfonimidoyl]-N—metyl-8-oxo-N -propy1-9-(p-tolylmetyl)purin-7-
carboxamit;

6-amino-2-[S(R)—etylsulfonimidoyl] -N-metyl-8-oxo-N -propy1-9-(p-tolylmetyl)purin—7 -
carboxamit;

6-amino-N—etyl—2[S(S)-etylsulfonimidoyl] -N—metyl-8-0x0-9-(p-tolylmetyl)purin—7-

carboxamit;
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6-amin0-N—etyl-2-[S(R)-etylsulfonimidoyl]-N-metyl—8-oxo-9-(p-tolylmetyl)purin—7 -
carboxamit;
6-amino-2-[S(S)etylsulfonimidoyl]-9-[(4-ﬂopheny1)metyl]-N-metyl-8-ox0-N-propyl-
purin-7-carboxamit;
6-amin0-2-[S(R)etylsulfonimidoyl]-9-[(4-ﬂopheny1)metyl]-N-metyl-8-oxo-N—propy1—
purin-7-carboxamit;
6-amino-N—ety1—2-(etylsulfonimidoyl)—9-[(4-ﬂopheny1)metyl]-N—metyl-8-0xo-purin—7-
carboxamit;
6-amino-N—etyl-2-[S(S)-(etylsulfonimidoyl)]-9-[(4-ﬂ0phenyl)mety1]-N—mety1-8-oxo-
purin-7-carboxamit;
6-amino-N—etyl-2-[S(R)-(etylsulfonimidoyl)]-9-[(4-ﬂophenyl)metyl]-N—metyl-8-oxo—
purin-7-carboxamit;
6-amino-9-[(4-bromophenyl)mety1]-2-(etylsulfonimidoyl)-N—metyl-8-0x0-N—propyl-
purin—7-carboxamit;
6-amino-2-[S(R)—etylsulfonimidoyl]-9-[(4-bromophenyl)mety1]-N—mety1-8-oxo-N-
propyl-purin—7-carboxamit;
6-amino-2-[S(S)-etylsulfonimidoyl]-9-[(4-br0mopheny1)mety1]-N-metyl-8-0x0—N—
propyl-purin—7-carboxamit;

6-amino-9-[(4-bromophenyl)metyl] -N-etyl-2-(etylsulfonimidoyl)-N—metyl-8—0x0-
purin—7-carboxamit;

6-amino-9-[(4-bromophenyl)metyl] -N-ety1-2-[S(S)-(etylsulfonimidoyl)]-N-mety1-8-
oxo-purin-7-carboxamit; va

6-amino-9-[(4-bromophenyl)metyl] -N-ety1-2-[S(R)-(etylsulfonimidoyl)]-N-mety1-8-
oxo-purin—7-carb0xamit;

hogc mubi duge dung, chét ddng phan d5i anh hodc chit ddng phan khong dbi quang
cta no.

14. Hop chét theo diém 13, dugc chon tir:
6-amino-9-benzyl-N—metyl-8-0x0-N—propyl-2-(propylsulfonimidoyl)purin-7-

carboxamit;
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6-amino-9-[(4-clophenyl)metyl]-2-[S(R)-etylsulfonimidoyl]-N—metyl-8-0xo-N—propy1—
purin-7-carboxamit;
6-amino-9-[(4-clophenyl)mety1]-2-[S(S)-etylsulfonimidoyl]-N-metyl-8-oxo-N—propy1—
purin-7-carboxamit;

6-amin0-9-[(4-clopheny1)metyl]-N-ety1-2[S(S)-etylsulfonimidoyl] -N-metyl-8-oxo-
purin-7-carboxamit;
6-amino-9-[(4-clopheny1)metyl]-N-ety1-2-[S(R)-etylsulfonimidoyl]-N—metyl-8-0xo-
purin-7-carboxamit;
6-amino-2-[S(S)-etylsulfonimidoyl]-N-metyl-8-oxo-N—propyl-9-(p-tolylmetyl)purin—7 -
carboxamit;
6-amin0-2—[S(R)-etylsulfonimidoyl]-N-metyl-8-oxo-N-propy1-9-(p-tolylmetyl)purin—7-
carboxamit;
6-amino-N—ety1—2[S(S)-etylsulfonimidoyl]-N—metyl-8-oxo-9-(p-tolylmetyl)purin-7-
carboxamit;
6-amino-N—etyl-2-[S(R)—etylsulfonimidoyl]-N-metyl-8-oxo-9-(p-toly1metyl)purin-7 -
carboxamit;
6-amin0-2-(etylsulfonimidoyl)-9-[(4-ﬂophenyl)mety1]-N-metyl-8-oxo-N-pr0pyl-purin-
7-carboxamit;
6-amino-2-[S(S)etylsulfonimidoyl]-9-[(4-ﬂophenyl)mety1]-N-metyl-8-oxo-N—propy1—
purin-7-carboxamit; va
6-amino-2-[S(R)etylsulfonimidoyl]-9-[(4-ﬂophenyl)mety1]-N—metyl-8-oxo-N—propyl-
purin-7-carboxamit;

hodc mudi duge dung, chét déng phéan ddi anh hoic chét déng phéan khong dbi quang
cta no.

15. Quy trinh didu ché hop chét theo didm bat ky trong sé cac diém tir 1 dén 14, quy
trinh nay bao gdm budce sau: |

cho hop chét c6 cong thirc (IT),

NH,
H
NZ N
NH/k | >:o
OQlS| \N N\
2
|
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phan tmg v6i carbamoyl clorua véi su ¢6 mat cia bazo hon hop;

trong d6 bazo hdn hop 13 pyridin va trietylamin, pyridin va DIPEA, DMAP va
trietylamin, hogc DMAP va DIPEA; R! va R? dugc xac dinh theo diém bAt ky trong sb
cac diém tir 1 dén 14.

16. Dugc phim chira hop chit theo diém bét ky trong s6 cac didm tir 1 dén 14 va chét
mang khong c6 tac dung tri liéu.

17. Hop chét hodc mudi dugc dung, chit ddng phan dbi anh hodc chét dong phan
khong d6i quang theo diém bit ky trong s& cac didm tir 1 dén 14, khi dugc sén Xuét

theo quy trinh cua diém 15.
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DANH MUC TRINH TU
<110> F. Hoffmann-La Roche AG.
<120> Hop ch4t va din xuit sulfonimidoylpurinon dugc thé & vi tri tha 7
g& didu tri va phong ngua nhi&m virut, quy trinh diédu ché hop chit nay va
dugc phédm chéa nd
<130> P33761
<160> 3
<170> PatentIn version 3.5
<210> 1
<211> 20

<212> ADN
<213> Virut viém gan B

<400> 1

aagaaaaacc ccgcctgtaa
20

<210> 2

<211> 23

<212> ADN

<213> Virut viém gan B

<400> 2

cctgttctga ctactgcctc tcc
23

<210> 3

<211> 27

<212> ADN

<213> Virut viém gan B

<400> 3
cctgatgtga tgttctccat gttcagce
27
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FIG

FIG. 2
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FIG. 3
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