Description Novel Pyrim dine Nucleoside conpound or
Salt thereof Technical Field [00011 The present
invention relates to a 21-deoxy-2' cyanopyrin dine
nucl eosi de conmpound or a salt thereof which exhibits
an excellent anti-tunor. effect. Background Art [00021
At present, cancers--characterized by anonal ous cel
proliferation-are di seases which are still nost
difficult to cure. Theref . there is a keen demand
for devel opnment of an 88$?9%§#5%bdrug for treating
cancers. Since cell proliferation essentially
i nvol ves bi osynthesis of nucleic acid, hithfrt , £
ex trensily eystudibge Hiwel dsstsiec SOPPEHRE uPT 357 fdégléﬁr&& ng
nucl eic acid netabolism antagonistic drugs which
i nhibit metabolismof nucleic acid. [00031 Anong
t hese drugs, cytidine-derived nucleic acid nmetabolism
TechrgiedgSAPSti ¢ drugs have been devel oped by extensive
studi es. For exanple, cytarabine (Non-Patent Docunent
“_ngéf;, anci t abi ne (Non- Patent Docunent 2), cytarabine

0 %ﬁkﬁégeﬁekﬁhéﬁﬁﬁﬂﬂh Reaurest t3)a 2 yelmixyaldi'ne
(Patent Docunent 1), etc. have been devel oped, and
cyand {854 HgSnas be s e ninpypadd prchi sa kbl thereafwhichy

[[0004] These conpounds exhibit an anti-tunor effect
exhiliasednorxcahlént  ank ofcuDX §SEPREr ase or
' ri bonucl eoti de reduct ase,

Background Art

[0002]
At present, cancers——characterized by anomaloug cell

proliferation—-—are diseases which are still most difficult to

cure. Therefore, there is a keen demand for development of an

effective drug for treating cancers. Since cell proliferation
eggentially invelves biosynthesis of nucleic acid, hitherto,
extensive studies have been carried out for developing nucleic

acid metabolism antagonistic drugs which inhibit metabolism of

nucleic acid.

[0G03]

Among these drugs, cytidine-derived nucleic acid metabolism

antagonistic drugs have been developed by extensive studies. For

example, cytarabine (Non-Patent Document 1), ancitabine (Non-

patent Document 2), cytarabine ocfosfate (Non-Patent Document 3),
gemcitabine (Patent Document 1), etc. have been developed, and

these drugs are now employed in clinical treatment.



resulting in inhibition of DNA synthesis. These drugs
attain clinical therapeutic results at a certain
| evel . However, cytarabine, ancitabine, and
cytarabi ne ocfosfate are known to have no activity to
solid cancers (Non-Patent Document 4). In addition
genti tabine can be applied to a very limted cance}
type (Non- Patent Document 4). Thus, these drugs have
(000 qever attained a satisfactory anti-tunor activity.
4l0005] In order to solve the aforenentioned problens,

there has been deval. .

E%ﬁ%&hﬁ8m§038§%x?f?ﬁiﬁggg}Sﬁ?ﬁaFﬁPgﬁoiifiﬁﬁ<§3ﬁ$§ "
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ant1 - tunor ctivity of CNDAC different fromthat of
resuléiﬁé‘ynn%n%ﬁﬁﬂﬁﬂaﬂsofwnﬂﬁ1sﬂﬁﬁh&sﬂsen Tl dhagsi gttain

envl saged (Patent Docunment 2 and Non-Patent Docunents
clinide Anthéiapeuniaddetubng b N FenvieioyLeyel. cyRveyer.

- deoxy- 1-3-D-arabi nof uranosyl cyt osi n P- CNDAC
_cytardatent aDodaRbARSd AR AR O BBE AR 7 i) Ave

o il SRR, LKL ) TR by (o acssson

gemcig-gﬁg%gggﬁ eg%gg??ggstgg¥$§%$§ﬁiﬁﬁ%@ﬁ LoanexPibide (Non-

anor (Non- Pat ent Docunents 5

Paten@%r?i)meém[ QQO6] pHone8leset BREGseKh ot i NgvdiNAEained a
conpounds have not yet been on the market. Therefore,

satistd@ &y amtikeanodeaantivity. devel opnent and
commerci al i zation of cytidine-derived anti-tunor drugs
[coomXhibiting a nore excellent anti-tunor effect and

bei ng perorally 2 adm nistrable. Pat e C

Temae: Pt 6L VPUERT HTTAEOR PR RTe 5 g5 e Has
been developed 2'-cyano—2'—deoxy-1—B—D—arabinofuranosylcytosine
(CNDAC) having a DNA strand breaking activity. An anti-tumor
activity of CNDAC different from that of cytidine compounds which
have been developed is envisaged (Patent Document 2 and Non-Patent
Documents 5 and 6). In addition, 4-N-palmitoyl-2'-cyano-2'-deoxy-
1-B-D-arabinofuranosylcytosine (P-CNDAC, Patent Document 3 and
Non-Patent Documents 7 and 8), and 51 -phosphatidylpyrimidine
nucleotide (Patent Document 4) have been developed as peroral
drugs. These CNDAC compounds have been found to exhibit
interesting anti-tumor effects (Non-Patent Documents 5 and 8).

fooos]

However, these existing CNDAC compounds have not yet been on
the market. Therefore, there is a keen demand for development and
commercialization of cytidine-derived anti-tumor drugs exhibiting

a more excellent anti-tumor effect and being perorally
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Disclosure of the Invention
Problem to be Solved by the Invention

[0c07]

The present invention is directed to provision of a novel

byetiet hEgR Deokad



In order to solve the problem the present inventors
have carried out extensive studies, and have found
that a pyrimdine " nucl eosi de conpound represented by
the following formula (1) or a salt thereof exhibits
excel | ent bioavailability upon peroral adm nistration
and has excellent anti-tunor activity as conpared

wi th existing CNDAC conpounds. The present invention

h b | db d on fhe findi . ,
oGty SIS oS el P 50 s v
cs e By 807 I8 SO RS L0 Mo

of X and Y represents a cyano group, and the other
represents a hydrogen atom one of RL and R2
Meand GRLEBEPLS1 Ry MH agen Irkattiona carbonyl group having a
Cl- C6 al kyl group which has been nono-substituted by
[ocodM am no group or a group represented by (R 3) (R4)
(R5)Si-, and the other represents a group represente

d
byfn 4raRE) (RAING) Sihe, PIPLRENaANEIRP ST VPSFAT S Pave

. bR gt (eIG) She mENnanARE IR COIA e
carrigrige. exretd e wuiiiad, AR BREE e BR et g SYEARIGIne

a-Cl0 i b k |
muic1 €G] PHBHE A (P S eLoR ko o G i L o Rave) 2™

salt St'fz%%k%“@ﬁﬁibi@s B hd Ay b1 8EOED1 AH Tityaypdiayeraral
substituent, or a C-C6 al kyl

administration and has excellent anti-tumor activity as compared

with existing CNDAC compounds. The present invention has been

completed based on the finding.

[0009]

Accordingly, the present invention provides a novel
pyrimidine nucleoside compound represented by formula (1):

[F1]

[0010]

(wherein one of X and Y represents a cyano group., and the other
represents a hydrogen atom; one of R* and R? represents a hydrogen
atom, a carbonyl group having a C1-Cé alkyl group which has been
mono-substituted by an amino group or a group represented by

(R%) (R*) (R°)Si-, and the other represents a group represented by



group which has been substituted by one or two C6-Cl4
aryl groups and which may have a substituent; and RO
and R10 each represent a d-C6 |linear or branched

al kyl group which may have a substituent) or a salt
thereof. [0011] The present invention also provides a
drug conposition containing an effective anount of a
compound represented by forrmula (1) or a salt thereof
and a pharmaceytically acce

t abl [
(R®) (RHdROY 8bentor AVedRd é}P@SﬁE?ng‘g’é‘%Cag%'g‘}%@?%%%%““c
agent containing.an,effectiv s Obsa (£0 8
group, EﬁPég%ﬁtﬁi 6}}] "f%&?ﬁu)l L\R (' ,Zﬂg;ﬁ ’? Ee‘?eof’ng%gng each
aJ mac . t ier. .
copr R TR RSB0 AL i, (R0 ey e o

subst&@ﬁ%ﬁéenge@bjb@fdyaﬂgaék 1) gobug wRldh tieF apdvd @ substituent,

pro uctlon of a “drug. [0014] The present invention 3

a C6-2h80apyDVgARS anTehhadyf navé reating ixuentpoey a C1-C6 alkyl
conprising adm nistering an effective amount of a

 groupCehpchnihs represehsedtbyed opmane ©r) tye §6s§if aryl groups

Thereof. 5 [Effects of the Inventionl 100151 The .
and whaobl may riatiedion SURGEL EBSTHe T¥douftol tﬁ@c%r BERppsent @
invention and salts ereof have .excel| nti:
CL-CondLRaRE PR ErGU6T ABEE LAETTS (P oN Herey D cabiBruen)
or a gggkn£§é£égéﬁwu and thus are
[o011]
The present invention also provides a drug composition

containing an effective amount of a compound represented by

formula (1) or a salt thereof and a pharmaceutically acceptable

carrier.

[oo12]

The present invention also provides an anti-tumor agent
containing an effective amount of a compound represented by
formula (1) or a salt thereof and a pharmaceutically acceptable
carrier.

{0013]

The present invention also provides use of a compound
represented by formula (1) or a salt thereof for production of a
drug.

[0014]

The present invention also provides a method for treating a
tumor, comprising administering an effective amount of a compound

represented by formula (1) or a salt thereof.



useful as an anti-tunor agent. Brief Description of
the Drawing [0016] Fig. 1 shows a graph show ng
change in tunor volunme when an equitoxic anount of
Conpound 19, CNDAC, or P-CNDAC is used-agai nst human
| arge intestine cancer cell strain KM20C. Best Mode
for Carrying Qut the Invention [0017] The novel
pyrim di ne nucl eosi de conpound of the present
invention and salts thereof have a chem cal structure
which is represented by the above formula (1) and
which is characterized by having silyl groups at the
[Effegts @fidi® InygstirBhs. [0018] Sone internediate
compounds for synthesis of the above CNDAC conpounds
10013} o known to have silyl groups at 3'- and 51-positions

Ler ool o Q, SYARPLE: ol &5 P CBBLSIa20 AN present

vvever COI’TpOUﬂ of the present | nventi on

iﬁvenﬁ%@ﬁe§ﬁﬁnéaitgytB@EEHfahiﬁé eftas 1Rek: haeh - dusct osadivilty and
dition, the anti-tunor activity of the internediate

 good §BEBELHBES e uppnt besbsabfadutieriattoes IGNDAGE U ARRS
has not been known. [0019] In forrmula (1), exanples

usefubf as hen "C-iCGuabkyrggrbup” of the "a carbonyl group
having a O -C6 al kyl group mhich has been nono-
substituted by an am no group" represented by R or R2

ncl ude . et hyl I ropyI i sopropyl, butyl,
Brlefl@%ﬁﬁﬁﬁﬁtlQHaé& BB p¥ %entyl and n-hexyl, wth

roo1sFobutyl being preferred [ 0020]

Fig. 1 shows a graph showing change in tumor volume when an
equitoxic amount of Compound 19, CNDAC, or P-CNDAC is used against

human large intestine cancer cell strain KM20C.

Best Mode for Carrying Out the Invention

[0017]

The novel pyrimidine nucleoside compound of the present
invention and salts thereof have a chemical structure which is
represented by the above formula (1) and which is characterized by
having silyl groups at the 3'- and 5'- positions.

[oo1s] -

Some intermediate compounds for synthesis of the above CNDAC
compounds are known to have silyl groups at 3'- and 5'-positions
thereof (for example, Patent Documents 2 and 3). However, the
CNDAC compound of the present invention represented by formula (1)
has not been disclosed. In addition, the anti-tumor activity of

the intermediate compounds for synthesis of the above CNDAC



In formula (1), exanples of the "C-C10 |inear or
branched al kyl group" represented by R3, R4, R5, RG,
R, or R8 include nmethyl, ethyl, n-propyl, isopropyl,
n-butyl, tert-butyl, n-hexyl, n-octyl, and thexyl.
Preferably, the "Cl1-Cl10 Iinear or branched al kyl
group”" is a C1-C8 linear or branched al kyl group. Mre
preferably, any one of R3, R4, and R5 and any one of
R6, R7, and R8, in which the selected ones may be
compoyRfsh s Moo PEFaKFP® ent from each other, are each a
-C8 linear or branched al kyl group, and the other
roups, which nmay be identical to or different from
fﬁﬁ% rypyar 1164 hbheas Q1kPr apehed of the
gﬂﬁy grggpﬂlfbogf%ﬁﬁyﬁgf%%nula (1), exaﬁ%fes of the
na carksiy0 ga&goahlﬂhgga otp-ce lamyvaserbed byiE, hdkl baRh mono-
R6, R or include cyclopropyl, cycloputyl,
subst Dypieapent wh, aandocychahexydpresepngdt AEnR™ oy Roptepiude
and cycl ohexyl are preferred, and cyclopropyl is nor &
methybr ef@rtlod propgd 22} seproryhuatyly, 18QhnpY s Gir ity n-

[001

"Cb-C14 aryl group” . represented by R3. R4 R5. R6.

pentyR ang} m@exydi u‘dég’ahje%ﬁu%’ﬁ‘d Redpht ﬁﬂggérf%zs] 7 1In
2fornula (1), the "C6-C14 aryl group” of the "d-C6

[Oo'glkyl group whi ch has been substituted by one or two

%@I EAnaiyl (85 oURSampT &P S eeed chychB, 1 HeaRor Beanched
, or RBis a group corresponding to the above

alkyl Gr&lh afefregenupd BRORth&®; G2 O&R%l RY) or Rfpinidude methyl,
group corresponding to the above Cl-C6 al kyl group.

ethyl Spegifdpyl,edanpresyl nch thig enX gt -phEHet Wythexyl, n-octyl,
benzhydryl, and naphthyl methyl,  [0024] .In formul

and tREpL1 nEvebaBR Lo N EROnhbE BohdE s ATy

group® is a Cl-C8 linear or branched alkyl group. More preferably,
any one of R®, R*, and R® and any one of R®, R7, and R®, in which
the selected ones may be identical to or different from each other,
are each a C3-C8 linear or branched alkyl group, and the other
groups, which may be identical to or different from one another,
are each a Cl-C4 linear or branched alkyl group.

fo021]

Tn formula (1), examples of the "C3-Cé cycloalkyl group”
represented by R*, R*, R®, R®, R’ or R® include cyclopropyl,
cyclobutyl, cyclopentyl, and cyclohexyl. Among them, cyclopropyl
and cyclohexyl are preferred, and cyclopropyl is more preferred.

[0022]
In formula (1), examples of the "Cé-Cl4 axryl group"

represented by R, R*, R®, R®, R’, or R® include phenyl and naphthyl.

[0023]



R4, R5, R6, R, R8, R9, or R10O may be identical to or
different from one another (nunber of substition: one
to three) . Exanpl€s of the substituent include Cl-C3
| i near or branched al kyl groups such as nethyl,

ethyl, and isopropyl; hydroxyl; C-C6 al koxy groups
such as nethoxy, ethoxy, isopropoxy, and tert-butoxy;
am no; hal ogen atons such as chlorine and brom ne;

cyano; and nitro. [0025] In fornula (1 anpl.es. of
Tha Tomngla ()4) bR &G dL BEOURS) PRrFiRe G be ALyl
representedq by Rl.and Lncl ude t - _ n
9r0upbwg§;f—‘]ai1??e‘%ﬁ%ﬁ%1 |W?@&F¥§%&%p§rfesﬂe{utt,‘"° C6-Cle axyl groups
tripis 5Si Lyl osdi get hyl - (p-petid si by responding to
rePreﬁFB%?ﬁ;%% #ef(y_ siiNr, R_tE'r imr,r]ét Ryl si 'yl Fr! efhylsi Tyl
rhe abbleNc@I@W | ShhYlgrop, - BnBUtneé Sidics bilkyn- bexybsidyla
n- propyldlnethyIS|ny, n- but yl di net hyl silyl, o
groupl &6BYENpshd®idtosithyl abone peht§d diligtlhygirobpy | Specific
n- hexyl di methyl silyl, dinmethyl-tert- hexylsilyl

 examplededybiudetignail ylphenethyl, benzhydryl, and naphthylmethyl.

P03, 3. di et hyl butyl ) di et hyl si [yl . .
[0022] 3- di met hyl propyl di et hyl sil yl,
di - tert - hut yl et hyl si,| di - -, byl | k! Ybnded to ®?,
dF Bt ﬁ?ﬂfq“g]_fpr vl §¥{Fy| ?X%?%%?‘iz‘?rhaﬁiﬁ%#’%% F‘%u, noed =0
gt ¥ et yhdi ibsobpd vyl Si byd oGy glohgxyt dedBidy oy latlEferent £rom
* 7di cy€l oHexyl met'hylsi |l yl', “i sopropyl di phenyl sil yl,

one ahbtRBENYASIHA o8 sl Bybphesyd sid Whree) . Examples of the
tert-butyl di phenylsilyl, nethyldlphenyIS|I£I,
substditpbraylfdiphenyl-mat Ayhesi| gt bmndied @ligilhgreppy|such as
bi phenyl di met hyl silyl, m phenoxyphenyl di neth Isilglé 0
methyBi phehyl di b preepyosyily| byeFex -bicplh"&ﬁiwa)lgprc% groups suc
tri(o-tolyl)silyl, tri(2-methoxyphenyl)silyl, . 51
as meFPPEEnZPth]%?JﬂS,"I ,:Ls’%)ﬁ??f)a ms?‘ﬁél %elel%/(g:'i),ul?:%x)ys, a}ﬁllno, alogen
phengt hyl di 1 l%.i ldy%: ine; cyano; and nitro.
atoms SUGReR |%%%%ﬁ‘§/‘°’di et hyls Tyl Sy p-(tert- butyl)
[Oozgyenethyldinethylsilyl, phenet hyl di i sopropyl silyl,
neophyl di net hyl silyl, bronmonet hyl di net hyl silyl,
In formula (1), examples of the "(R’) (R*) (R®)8i-" and
n (RS) (R") (R®)Si-" represented by R' and R? include tert-
butyldimethylsilyl, triisopropylsilyl, triiscbutylsilyl, dimethyl-
n-octylsiiyl, dimethylthexylsilyl, trimethylsilyl, triethylsilyl,
tri-n-propylsilyl, tri-n-butylsilyl, tri-n-hexylsilyl, n-
propyldimethylsilyl, n-butyldimethylsilyl, isobutyldimethylsilyl,
n-pentyldimethylsilyl, n-hexyldimethyls ilyl, dimethyl-tert-
hexylsilyl, n-decyldimethylsilyl, {3, 3-dimethylbutyl)dimethylsilyl,
2, 3-dimethylpropyldimethylsilyl, di-tert-butylmethylsilyl, di-n-
butylmethylsilyl, diethylisopropyls ilyl, n-octyldiisopropylsilyl,
n-octyldiisobutylsilyl, cyc lohexyldimethylsilyl,

dicyclohexylmethylsilyl, 1 sopropyldiphenylsilyl, triphenyl silyl,



~chl oromnet hyl di net hyl silyl, 4-chl orobutyl di nethylsilyl,
(di chl or omet hyl ) di et hyl si |yl

3-chl oropropyl di net hyl silyl, 3,3, 3-
trifluoropropyldinethylsilyl, 1H, 1H, 2H, 2H perfl uor o- n-
decyl di met hyl sil yl,

1H, 1H, 2H, 2H per fl uor o- n-octyl di net hyl si |l ylI,
3,3,4,4,5,5, 6, 6, 6- nonafluoro n- hexyl di net hyl silyl,

bi s(chl oronet hyl ) met hyl si |

dlmet@gﬁphﬁpmb$;*ﬂﬂﬂnpq;qﬂppﬁypgppbgny151lyl methyldiphenylsilyl,
fl h [.d

o BRI L R oy

mtonebSHRIPETEL P PR LR SRt Tl stihesh.

biphe 9&59%¥8ﬁf@%§ﬂ§@&hy|%&ﬁXb biphenyl)silyl, tri(o-tolyl)silyl,
acet oxypropyl di'nethyisilyl, 3- :

tri (2TekRAGKY BRI Vi, Wﬁkhhbﬁzyykllyl benzyldimethylsilyl,
3-cyanopropyi di i sopropyl silyl, [3-
”mphendﬁhw1ﬂémhyhﬁi$xﬁg@|3H@p$b?dvﬁprﬁyY%X¢3methylsllyl p- (tert-
but yl di I I di lyl,
e e
(3- neth but di.i sopro
neopHyA SaTRG B Y1IM CFerOBP OBy e gy isiiyl,
chloqgmg%ﬁy?%%gééﬁgggfﬁgﬂ” Y - EgﬁEFBH&V&fﬁiﬁ%ﬂﬂﬁI@fi&hy|,

ent an

(dchT%QQHE¥h91)éEH36H¥M§$ﬂﬁ%L,3dbﬁlbybéﬁbpyldlmethyls1lyl 3,3,3-
net hyl pent an-2-yl)silyl, cycl opropyl diisopropylsilyl,

trif16iceWolr-opy Dfithe St iyitygi, IyH 1H, 2H, 2H- perfluoro n-
di i sopropyl ( 3- met hoxypropyl )silyl,

decyL@nm@xyplgpyy;dpngdg}@@ypg,p9rfngr?Tq”qctyldlmethy151lyl
but yl []d | tert t I di (3-

3,3, ot Ex ot ohyf TR LTRSS YR SRR Th et nyl o 1 y1

bls(%ﬁ%?f%rag§¥%ﬂmeggﬁlsl §%H %§§%§ggﬁ éﬁ %ﬁﬁﬁﬁﬂﬁgthyﬁgﬁiyl

pentatfrllu] %g%%ﬁ%iﬁé&ldl%e%h%'sh?&m opyLkSI lyl,

I'methyl sil yl trllsobutyIS|IyI

bls(ﬂﬂﬂfﬁh@ﬂ&héthyiLphddyﬂmﬂmeyhyﬂbylyldlhE{hyIphenyIS|IyI
di met hyl - n-octyl silyl,

(chldhom¢¢hgpvpbgmfiﬁﬂhﬂhﬂdym§¢My§spyyl [4-
di et hyl ( 3- net hyl pent.an- 3 . .
(chloromethyl)pheny ethyl]dlmethylsllyl acetoxyethyldimethylsilyl,

3-acetoxypropyldimethylsilyl, 3-methacryloxypropyldimethylsilyl,
3-cyanopropyldiisopropylsilyl, [3-
(trimethylsiloxy)propylldimethylsilyl, n-butyldiisopropylsilyl,
diisopropyl-n-propylsilyl, diisopropyl (2,2-dimethylpropyl)silyl,
{3-methylbutyl}diisopropylsilyl, (2-ethylbutyl)dicyclopropylsilyl,
tert-amyldiethylsilyl, tert-butyldiisobutylsilyl, diethyl(3-
methylpentan-3-yl)silyl, isobutyldiisopropylsilyl, diethyl(2-
methylpentan-2-yl)silyl, cyclopropyldiisopropylsilyl,

dicyclopropylisobutylsilyl, diisopropyl (3-methoxypropyl)silyl, (3-



yl)silyl, tert-butyldiisobutylsilyl,

cycl opropyl dii sopropyl silyl, or dinethylthexylsilyl,
nore preferably tert-butyldinmethylsilyl,
triisopropylsilyl, diethylisopropylsilyl,

di met hyl -n-octylsilyl, cyclopropyldiisopropylsilyl,
or dinethylthexylsilyl, particularly preferably
triisopropylsilyl, cyclopropyldiisopropylsilyl, or

dlnethflthexyIS|y% 002?% In fornula (1), the
ethOXYEFOEB ) dHeagpropYhFahEhed Tk S oup” represented by

or R10 |nclude ne et vk, 1sopropyl,
bUtYlﬁxEUPWPY]t} FHSSREYPY %%Yl h%%lL 1{1,[;;8}& B preferred
ethoxg¥£5€%?fé§ﬁ UC% gsbdﬁh&ﬂ?@f%ﬁ%%?iﬁfﬁé%%ﬁﬁ@ﬂmglOf H€erably,

ention is pre COﬁpOUﬂ

the "(RPr @8RG Laumulas ) &) (whetei n are cabhXtand- Y
represents a cyano group, and the -other represents a

butyl8y#éogersiRilomeradeoptoRil by R2 dr:e@eieﬁppraphymbg]en
atom a group represented by (R 3) L Si- or a

cyclobeaxpbaise o liydvi hyihscpuiosl siiydy thrhas

tmbe%;?%i%?f ssdﬁl%ﬁthpﬁgfﬁ?ieiﬂ\'ﬁu Cﬂ];rﬂe(gf%%% ﬁ???&‘é%ﬂﬁ ner

1

e g A B S i 58
yl)31§29 F@et¥YB H%ﬁ%spgﬁg?fgilfﬁ- éfbld@iﬁggﬁﬁﬁﬁ§6br$§¥!§11yl,

e’ ano [y represent "a

or dlﬁ%@%%ﬁ%ﬂéiylyﬂlﬁln AcPBepybEEranyy temiennylldivephybsilkyl,
i near or branched al kyl group which may have a

triis€br&byhs Koxy, grienpylisop2gpyhellonsimedhyt - tlh@ctylsxlyl
present invention is nore greferably
)§

cyclopeppebdhisepuspyileisiila o1 1%@@%96%’&5&#9’5(' aﬂi‘jr‘%lc‘*"larly
preferably triisopropylsilyl, cyclopropyldiisopropylsilyl, or

dimethylthexylsilyl.
[0026]

Tn formula {1), the "C1-C6é linear or branched alkyl group"
represented by R® or R' include methyl, ethyl, n-propyl, isopropyl,
n-butyl, tert-butyl, and n-hexyl.

[0027] |
<Preferred pyrimidine nucleoside compounds>

The compound of the present invention is preferably a
compound represented by formula (1), wherein one of X and Y
represents a cyano group, and the other represents a hydrogen
atom; one of R* and R® represents a hydrogen atom, a group
represented by (Ra)(R4)(RS)Si- or a carbonyl group having a Cl-Cé
alkyl group which has been mon0asubstituted by an amino group and

the other represents a group represented by (R®) (R)) (R°)Si-, or R’

10



represents a cyano group, and the other represents a
hydrogen atom Rl represents a hydrogen atom a valyl
group, or a group represented by (R3)(R4)(R5)Si-; R2
represents a hydrogen atomor a group represented by
(R6) (R7)(R8)Si- (in the case where R is a hydrogen
atomor a valyl group, R2 does not represent a '
hydrogen aton); and R3, R4, R5, R6, R7, and R3, which
may be identical to or different from one another
and Réacdgetdmredont a C1UeBPeTeRAYIric GERHENEEPEFRSAT YT &b -

C3-Gp cycl aal kyl .. [9029]. _The conp
51 RV e br st B vt fon s 6071 R noft o FEve Papfgeds foal <o
1 d t f y [ n -
or dl%%ggggge%%%gg?%gggﬁgygﬁb gﬁgﬁ%ﬁm%%Q3{ﬁ%§%?Egr9n§ & -2

cyc 10%1?%%?3%5_\?9 a 3 )I;%ﬁé&lg,ge Br8hfM a Rlek API RGQAES @rhydcogem

L-v group, or a group represented by
1ineatRBY HRINCKED)Sikyl RRdigpasent sag hyde ogedil-ed grhkemxya group.
group represented by (R6)(R7)(R8)Si- (in the case
. [oo2shere Rl represents a hydrogen atomor an L-valyl. -
group, R2 does not represent a hydrogen aton%; gnd‘
afipe opeMEAUIRB OfRAheaRES RENENHAEIRL 1 Bhd SofMORE, PEFTELIREY 2
R8,. in which the sel ected S be i denti-.cal or
compoypfl EERFE ST G Z’Xc I‘?OEf“Hg?, wﬁdi Vn*?%ﬂeaﬁq Y rep i eg eﬁ?agy
C3- 11 line brapc AT HrsBa hyvad
repre@?%%%p?d%??ﬂb%%ﬁb%'a%gatEgg g%ﬁ%r groups. which may: be

atom;! HEMd AR 0 Hibf65&MtaddOMLaGN y108R60p, €&Cha group
represent a Cl-C4 |inear or branched al kyl group. -

repreb8AB88h Fhe(ronpou(RF)afi -t he® pregsemtenitsy enhydnogen atom or a
particularly nore preferably a conpound represented

groupbyepoeseized By, BiedRIINRSheiof (30 Wil crseephesenks iF 2
cyano group, and the other_sepresents a _h

t e%droggrh drogen
hydrogeBnpt @l 9l sdditls IXOHPdr BgdlPsd Ot ARPESTENYI? JFoUSS

a.tc:ml){f-l and R?®, R?*, R®, R®, R’, and R®, which may be identical to ox
different from one another, each represent a C1-C8 linear or
branched alkyl group or a C3-Cé cycloalkyl group.

fon29]

The compound of the present invention is still more
preferably a compound represented by formula (1), wherein one of X
ahd Y represents a cyano group, and the other represents a
" hydrogen atom; R represents a hydrogen atom, an L-valyl group, or
a group represented by (R?) (R"} (R®)S8i-; R® represents a hydrogen
atom or a group represented by (R®) (R7) (R®)Si- (in the case where R*
represents a hydrogen atom or an L-valyl group. R? does not
represent a hydrogen atom); and any one of R*, R*, and R® and any
one of R®, R?, and R®, in which the selected ones may be identical

to or different from each other, individually represent a C3-C8

11



triisopropylsilyl group, a diethylisopropylsilyl

group, a dinethylthexylsilyl group, or a

di met hyl -n-octyl sil'yl group; R2 represents a hydrogen
atom a tert-butyldinethylsilyl group, a
triisopropylsilyl group, a diethylisopropylsilyl

group, a cycl opropyldiisopropylsilyl group, or a

di met hyl t hexyl silyl group (in the case where Rl

represents a hydrogen atom or an _L-val g roup, %Eth
lineayoes hismahesy adkit FrPNRIrdgeéh CXF&HF?OP% 35?0113’? et8t red
exanpl es of the pyrimdine nucleoside.
other; FePURRy t%c%’ofnfa‘g’v\#ﬁ glzg%r;\]tjtcoau.l.( i o: %(ragl‘fggpgﬂgdfrom each
5 -0O.tril r S| 1291 =2y I
otex S G AR EERY bt 04 2 s o el abef swous.
[003éf-c>diethylisopropylsiIyI-2'-cyano-2‘-deoxy-|-(3-D—
ar abi nof ur anosyl cyt osi ne; (c)

5rhO-¢H vl bliexye speter® -inyant2ondésxyatrt{@Iprly more
ar abi nof ur anosyl cyt osi ne; (d)

_prefebibIy (dicmetlopndnreprgbeitsd oy foryuas- 41) dedlyreig g o X

ar abi nof ur anosyl cytosi ne; (e
and Y 3regrefanithyl CHERY| SFPYP- zafl%fé}?op’éi??aeB@FF??’i“ﬁ}a 12
ar abi nofur g

nyaroGe (G Rl FORFRUTRI 1 JPIPRE)RE Hadiy Aok Browe: @
crsss SAIUATRI Y S Hiosorpiziony w2, 3
dimethyPERBLACKURANGSYLEYt 881 Aedidthyl-n-octylsilyl group; R?
éy-C>tr||sopropyIS|IyI-2'-cyano-2‘-deoxy-|-R—D—
repre8éat nofiycanoeyl aybosi actexltjbutyldimethylsilyl group, a
3'-O-dinethylthexylsilyl-5 -0 (L-valyl)-2"-cyano-2'-de
triisopyepyiRilyl group, a diethylisopropylsilyl grdup, a
cyclopropyldiisopropylsilyl group, or a dimethylthexylsilyl group
(in the case where R' represents a hydrogen atom or an L-valyl
group, R’ does not represent a hydrogen atom) .
[0031]
Preferred examples of the pyrimidine nucleoside compound
include the following (a) to (k):
(a) 5'-O-triisopropylsilyl-2'-cyano-2'-deoxy-1-p-D-
arabinofuranosylcytosine;
(b) 5'-O—diethylisopropylsilyl~2’-cyano—Z'—deoxy—l—BuD—
arabinofuranosylcytosine;
{c) 5'-O—dimethylthexylsilyl—z'-cyano—z'-deoxy-l—B—D—
arabinofuranocsylcytosine;
(d} 5'-0—(dimethyl—n—octylsilyl)—2'—cyano—2'—deoxy—1~B—D-
arabinofuranosylcytosine;

(e) 3‘—O—dimethylthexylsilyl-z'—cyano-z'—deoxy—l—ﬁ—D-

12



D- ar abi nof ur anosyl cyt osi ne; (j)

5'-O(L-valyl)-3 -O(tert-butyldinmethylsilyl)-2'"-cyano

-2' - deoxy-|-R-D-arabi nof uranosyl cyt osi ne; and (k)

3' - O cycl opropyl dii sopropyl silyl-2'"-cyano-2'-deoxy-|-Q

-D- arabi nofuranosyl cytosine. [0032] No particul ar

[imtation is inposed on the salt of the pyrimdine

nucl eosi de conpound of the present invention, so |ong

as the salt is pharnacol ogically acceptable. Exanples
arabl&PfPﬁéng%Y¥cyRﬂﬁ¥ﬂ$ imay be formed include nineral acid

ts,such as I.OG I b d f at
(£) 33 |Pr§?% hyghip 6§$H§EE éhg§é¥ﬁ%§¥ c%gg} esaﬁ?é gugh
arablggFgggg f&cﬁﬁéﬁ% Qnate, tartrate, fumarate, naleate,

trate, nethanesul fonate, p-tol uenesulfonate,

) 3806 Rﬁéééiwaa(&%ttﬁyl%wmmg Spuridie 't yieexef 1t pep-

substituent(s), the pyrim dine nucleoside conpound of
arab1hbﬁuﬁ&ﬂ6§yﬁcyﬂnaﬂMH on may formoptical isomers or
geonetrical isomers. The pyrimdine nucleoside
(h) 30eapon?tbmﬁrdpﬁiﬂaﬂeieﬁf engeat ? brisaxyoipdsBes such
optical isoners and geonetrical isoners. These isoners
arablﬁﬁﬁuﬁén°$¥%ﬁﬁﬁﬂﬁiq&r used as a nixture. The pyri nidine

17 DU, SERAEE FATROART 13 81 B0e,RLESRY L 09, oh38, 1 5
D—araﬁ?h @ﬁf&mﬁ%? %g%sﬁﬁgfates [ 0033] The pyr!n1d|ne

nuc e05|de co und Of the present invention or a
() 58 abt (t.hesppf) Ry obe :predbaesl dimaandrdayde -gi t hythe-2 * -

followng reaction schene including Steps 1 to 11.
deoxyl 004D -afdfRnofuranosylcytosine; and
(k) 3'-O-cyclopropyldiisopropylsilyl—2'-cyano-z'-deoxy—l—ﬁ—D-

arabinofuranosylcytosine.

[0032]

' No particular limitation is imposed on the salt of the
pyrimidine nucleoside compound of the present invention, so long
as the salt is pharmacologically acceptable. Examples of the salt
which may be formed include mineral acid salts such as
nydrochloride, hydrobromide, sulfate, nitrate, and phosphate; and
organic acid salts such as acetate, propionate, tartrate, fumarate,
maleate, malate, citrate, methanesulfonate, p-toluenesulfonate,
and trifluocroacetate. Depending on the type of the substituent(s),
the pyrimidine nucleoside compound of the present invention may
form optical isomers or geometrical isomers. The pyrimidine
nucleoside compound of the present invention encompasses such
optical isomers and geometrical isomers. These isomers may be

regolved or used as a mixture. The pyrimidine nucleoside compound
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NH2 NH2 Step 1 NOR-OO O HOln4Xx HOY
(1a (2) Step 3 Step2 NHZNHZ N'NNON'O
EROOX Step 4 x R20 Y RZOY “(1c) (1b) [0035]
[F3] NH2 HN\' Ru HN' R11 N Step 51 ~N Step 6 ~N
7 HOONOHOONORI2.0O ON-O31 XX HOY HO'
Y (2) (3) (4) HN' RI1 HN' R11 NH2

o555
o<

< =~
6'0#

of the present invention also encompasses amorphous species,
polymorphisms, and solvates such as hydrates.

[0033]

The pyrimidine nucleoside compound of the present invention

or a salt thereof may be produced in accordance with the following

__reaction scheme including Steps 1 to 11.

[0034]
[F2]
vy
=N Step 1 N
| B 1 | N
HO Y Hdu)Y
(2) Step 3 .
l Step 2
EETZ NH,
~N =
[ [N
HO N/LEO ’L*o
‘\(0_2[ - R-0O o
C Step 4 Ae?
Rzé "Y de ?
(1e} {ih)
[0035]
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N1O Step 8 Step 9 O X R12.0- .. . X HOB /n jX O
HO V04 R2(5 Y R2\Gb |y R20S' (5) (6) (1c) Step 10 11
HN' R Step 11 N2 O 10 ~ RIS< NOHRI3 NO R14 O
Al-04 ~X X RO YRG6 Y (7) (1d) [00361 X, Y, R1,
and R2 shown in Steps 1 to 11 have the sane neani ngs
as described above. Each of R' and R14 represents a
protective group with respect to the am no group. No
particular limtation is inposed on the protective
[F3] group, and any conventionally known protective group
may be enpl oyed. For exanplg, appropriate prot e&tive
grogps include those reent®d in the 15 docunggeR(T. W

G e¢ne, " Prﬂ_tescgive groupd_in organic Synthesig"', A
W SN | nt et sci ence Publ [ calli onstePobin- W1 ey &ﬁms, New 7

Y 981, p. 218-287)ry cific exanples kn de
HO—y Syibpt i tut ed_oxycar®oypyb Jor oups—sueh rBoay 4 N ——
ent.- but oxycar bonylWand a benzyl oxyd&dr bany!
fUp. R12 is a protectizve group with respee#to the
. Hohydr oxyl o Ho Y HO ¥
(2) (3) )
1 1
T HNR NH2
=N
SN Siep 8 =N Step 9 |
R LA o N0
R20—y o — > HOMm o — —w
R2G ¥ R%G ¥ R0 Y
{5) (8) (tc)
Step 10 l
R |
HN Step 11 NH,
Y 0 ﬁ“
—_—————— P
e O ol LA
R‘M 8] o) H 0 O
X X
25 RO ¥

[0036]

X, ¥, R', and R? shown in Steps 1 to 11 have the same
meanings as described above. Each of R™ and R represents a
protective group with respect to the amino group. No particular
limitation is imposed on the protective group, and any
conventionally known protective group may be employed. For example,

appropriate protective groups include those recited in the
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group, and exanples include a triphenyl methyl group, a

4- et hoxytri phenyl met hyl group, and a

4, 4" -di met hoxytri phényl met hyl group. The noiety

R13- CO2H represents an am no- nono-substit ut ed

carboxylic acid, and exanpl es include am no acids such

as glycine, L-alanine, R-alanine, L-valine,

L-1 euci ne, L-isoleucine, L-lysine, and D al anine.

[ 0037 (Step 1) In Step,1,a rimdine nuclegside . .,
docum@&ﬁ’pé%n‘ﬂ- r%‘fﬁeé%eentpgﬂ’tﬁfigl’f’%r P A" gJFg§H§SI ?y?f‘nl}éerselo% B

, [ eacted wt .gener al | QW .Sl vl atin

Wlleys‘i’é‘ﬁeﬁgcﬁr?ca bgﬁ%ﬁtlﬁgl' i %%@t rTa }iy&l )séioﬁ%l' ﬁte‘rgig? akt:'e,lgel'

roLkial sy ha | de #epneseatedt Pyutea carbonyl
P 21?%%??221) %§)%§rf¥% &g 63 (RN (R8) Si -7 (wherein Z Y
groupkCRLERCH Sa & 1Al -0@eBxgEaPboRyl group and a benzyloxycarbonyl

trifluoronmethanesul fonyl oxy group, an acetamn no group,
groupet R}, is vhereinecrivengoond wiph esspesd by £benbydrgad

can be produced. The reaction may be carried out in
~ groupacsndderreplas Hrsdydenawhr ipkemokne iy o §rereul ard-

limtation is inposed on_the solvent. | oyed jn the
methopyRELPRHY KiF Yy 958 Phe8B| Jett? | “;C{%“i%ﬁ?’? EE bt ey
grc)up(r:1 < aﬁelo ?ngﬁg%x aEpJ —%% fré}%?e ée%tvse%hy Fﬂﬂ’lg -drﬁono -substituted

i C T Rane, ¢hl oroform e acet at e,

carbo%gﬁiéhygg@fE%g?ex%%@i@geingiﬁﬁ@ﬁﬁmﬁkh%hidsbﬁﬁéﬁnﬁs glycine,

uene, N, met hyl f or mam de, and di net hyl
n-alaf¥hE 0% dEraniHRe S e.-sah YRE| SLBsudiheysed isbnghying, im-lysine,
conbination. In the 16 reaction, a base may further be
and Duskdnime accordance with needs. Exanples of the base
i ncl ude organi c am nes such as imdazole, 1-
[003%kt hyl i m dazol e, trinmethylam ne, triethylanine,
tripropylam ne, diisopropylethylamne
{(SteR et hyl nor phol i ne, pyridine, 4-(N, N

?%%f%g%%?ﬁ%ﬁ?ﬂ@%&&gkﬂg’nﬁHié&gfﬁé RRhotthl LebPEse¥h by
formula (2) or a salt thereof is reacted with a generally known
silylating agent such as trialkylsilyl halide, trialkylsilyl
triflate, or trialkylsilylacetamide represented by (R®) (R?) (R®)Si-2
or (RS} (R7) (R®)Si-Z (wherein Z represents a halogen atom, a
trifluoromethanesulfonyloxy group, an acetamino group, etc.),
whereby a compound represented by formula (la) can be produced.

The reaction may be carried out in accordance with any known
method. No particular limitation is imposed on the solvent
employed in the reaction, so long as the solvent ig inert to the
reactiqn. Examples of the solvent include dichloromethane,
chloroform, ethyl acetate, tetrahydrofuran, dioxane, diethyl ether,

benzene, toluene, N,N-dimethylformamide, and dimethyl sulfoxide.

These solvents may be used singly or in combination. In the
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bases such as sodi um hydr ogencar bonate, sodi um

carbonate, and potassium carbonate. The sol vent nay

be formed sole froma base. |In the reaction, the

aforenentioned (R 3) (R 4) (R5) Si-Z or

(R6) (R7)(R8)Si-Z is used in an anmount of about 1 to 10

nmol, preferably about 1 to 5 nol, and a base is used

in an anount of about 1 to 100 nol, preferably about

1to 10 nol, with respect to _1 nol of the con&gund ds
reactiepy eacpradl WY ORI P9) Uused e ARnrEeaRg Ve ot

the reactiqn are -30 to 100C. and . t 0Q_h -
Exampd e8f 8f abl§ orl?steo 1361 ugﬁdofg?%lﬁoaqﬁg{? 355 .S%‘F%legg’ o?rlg%%%dele rt

eptgsented . by f | 8. Alchypradueed chhipoughL ddine,
methyﬁé&%?%ﬁi%ayt’%éﬂeltgl%%u gﬁé'g%]a pur}%‘a?%d in ac%or ance

i isoW sa&i% I RAtie¥ 8l Ymot Hgo Biste prgauidaedec oap -

dllso%)%B%\rFso leanﬁisﬁeeg in a sgbseq%lg?}t step without further
dimetBYLkhi el pywridites tuicabkybsihyd drelliidd nenphogedinergarkie

reacti on and represented by (R3) (RA;% (R5) Si-Z or
 bases( R6ph( &) s¢RBnSihyAneagnchebprapar &P %E@ﬁbgnﬁﬁ%wﬁn‘i

met hod. 'For"'exangl'e, tri hal ogenosi | ane, 1' 'f o a .bas.e
potassbHBaFRYPeRIeR 0gERBSFPLHTRAL g2y be foxmed sole iro :

di al kyl ppnohal o osi |l ape is.r t.ed NN

In th@oi“?@éﬁb%‘i n%‘eal jﬁefrﬁeﬁfgﬁ?nn%? ?f’éﬁa)r( r)téc'{é]{ggn{D T to

6 ereby. _ 14 i;al kyl s wRntedobyo mol,

(R") (1%%()]{( %}(%%%%%rﬂ }I'i’ ?tﬂlﬁél;}%l?(g)%g H, and the product

prefeirﬁbfl#}r thshe reaqd ed mit haaghal pgen ispeeidednsanhaagunt of
N-chl orosucci ni m de, N bronosuccinimde, N

abouti adesuccd nidi deyredeirabilgreabbuont ey Iodicde, waEh respect to
1, 3-di chl oro-5, 5- dinethyl hydantoin, to thereb

1 molppGdbbe eonpduikyepregenkafi By, fAM B i (7d ‘pr%%%%ef]i’ad:ﬁlre and

of the trialkylsilane represe

time ORSFHRAFEFBIHN Aream 24ddPt 1% %@bﬁs 1c5BpeP O b BHi He
prefegaﬁﬁjls(e %?%?3_ q_"lcgggdt( %?cle l%é (Erklg%%le_ Ir_"?g% Sé%ﬂ%ﬂicpﬁe%%ented
oy SR A1 g BB S g s
and purified in accordance with needs. Alternatively, the as-
produced compound may also be used in a subsequent step without
further purification. The trialkylsilyl halide employed in the
reaction and represented by (R?)(R*) (R°)Si-Z or (R®) (R") (R®)8i-Z may
be prepared through a known method. For example, trihalogenosilane,
monoalkyldihalogenosilane, or dialkylmonopalogenosilane is reacted
with a corresponding alkyllithium or Grignard reagent, to thereby
form a trialkylsilane represented by (R®) (R*) (R®)Si-H or

(R%) (R7) (R®)Si-H, and the product is further reacted with a halogen
species such as N-chlorosuccinimide, N-bromosuccinimide, N-

iodosuccinimide, chlorine, bromine, iodine, or 1,3-dichloro-5,5-

dimethylhydantoin, to thereby produce a trialkylsilyl halide.
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accordance wth needs. Alternatively, the as-produced
conpounds may al so be used in step 1. [0038] (Step
2) In Step 2, the pyrimdine nucl eosi de conpound
represented by formula (la) is reacted with the
aforenentioned (R3) (R4 ) (RS ) Si - Zor (R6) (R7)
(R8)Si-Z in the presence of a base, whereby a conpound
represented by fornula (1b) is produced. Step 2 is

~performed in a nmanner simlar to that of %% I [ O
Puring BELLTIeENoS) PN S Tilenty FeRF T deosi de
conppund represented by fornul | t A
(R) (& bR 2B Bro A 8&‘5%1’”(‘@)5‘{%?4)&5( ﬁs%}’éigg‘zi’%?‘ﬁf‘f%é@( \g%;ased‘
R8).Si.- Z i hraspdi &l kyl sk |yl
e oS GG @RI Y,
(r%) () Bk RV BRA) ¢ Ze (MWRELBIY 514 hasall EeSAEPrematticny bys
nenti oned above), in the presence of a base, whereby
(R?) (R) ¢RNpoud ofre PRESET) eH° Jui fommyl e( 1bplated bprotiddgd in
in a nmanner simlar to that of Step 1. Tenperature and
_maqcor??nna(witmhaeeéactikite¥n9t13@1Vo 4180 G arRF PUredo coppounds
ours, preferably 0 to 100C and 1 to 40 hours. The
may abgtuiteedepheskfPet by fornula (1b) and produced
[003through the reaction may be isolated and purified in
8ccordance with needs. Alternatively, the as 18

(Steﬁgéduced conpound may al so be used in a subsequent
teép without further purification. [00401 (Step 4)

| SR 4, the Pyridddidie mudleeesbdecoappoudrepresented by
represénted by
formula (la) is reacted with the aforementioned (R*) (R*) (R®)8i-Z or
(R®) (R7) (R®)S1i-Z in the presence of a base, whereby a compound
represented by formula (1b) is produced. Step 2 is performed in a
manner similar to that of Step 1.

fog3sel

{Step 3)

In Step 3, the pyrimidine nucleoside compound represented by
formula (2) is reacted with the aforementioned (R*) (R*)(R®)8i-Z or
(RS} (R?) (R®}Si-Z or with a compound such as dialkylsilyl dihalide
or dialkylsilyl ditriflate represented by 7-81i (R?) (R*") -Z (wherein
7 has the same meaning as mentioned above), in the presence of a
base, whereby a compound represented by formula (1b) can be
produced in a manner similar to that of Step 1. Temperature and
time of the reaction are -30 to 150°C and 0.1 to 100 hours,
preferably 0 to 100°C and 1 to 40 hours. The compound represented
by formula (1b) and produced through the reaction may be isolated

and purified in accordance with needs. Alternatively, the as-~
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formula (Ib) is treated under acidic conditions, to
thereby produce a conpound represented by formula
(lc). No particular limtation is inposed on the acid
enployed in Step 4, so long as the acid enables to
renmove a substituent represented by RL. Exanples of
the acid include mneral acids such as hydrochloric
acid, hydrobromic acid, sulfuric acid, nitric acid,
an hosphoric acid;,and_organic i h :
proaulRi PAOPORULITY 2050, PRcdrre an 4, AHssRHE £ 88p, wienoue
rm.c. acl.d, . net hanesul fonic acid, and p-
furth%glg%%é€%+#kﬂ¥%'acid. These acids nay be m xed with
[ooaWpter, and a solvent may further be used in
accordance with needs. Exanples of the solvent to be
(stepsepd include dichl oronet hane, chloroform ethyl
acet ate, tetrahydrofuran, dioxane, diethyl ether,
b&Enzérey 4.oltlen@yriNitide neediedsidmmmciecunfingepygsented by
sul f oxi de, nethanol, ethanol, n- propanol,
 formul3optBharbl LrEAIEMEIERT FHELLS PSRy Fhe “ASERY
singly or in. conbination.,Te ur nd tine of: th
produfgad foibopl S eRgh LB oL PR Ay g e s i
- r abl 0 ng.d4t r 041150 (58P as
i b L e e e

the ab8ar8sepiad iy rehevBUkas(Bt i Sudienaigdasiehe@nopnRno
group-protecting reagent, to thereby produce a

Examplespofinche epries dmicéddbymineral aad3is sNehlesphydrechberic
limtation is inposed on the solvent enployed in the X

acid, r budrolpouish dodhy sylfnsigorehdt nisyifepcitly pRd phosphoric
reacti on. | Exanpl es of the splvent in

acid; pRf| OFFEthate A5 AP6PofBr hT L %?ﬁﬁoa%éﬁ.%gsgéd’ acetic acid,
props b SRR Seirnec et satfercibe geacs-
toluefblh PXbtlE: JHhese PRLYENUSidPRYay be mixed with watex, and a
golvent may further be used in accordance with needs. Examples of
the solvent to be used include dichloromethane, chloroform, ethyl
acetate, tetrahydrofuran, dioxane, diethyl ether, benzene, toluene,
N,N-dimethylformamide, dimethyl sulfoxide, methanol, ethanol, n-
propanol, isopropanol, and water. These solvents may be used
singly or in combination. Temperature and time of the reaction are
-30 to 150°C and 0.1 to 100 hours, preferably 0 to 100°C and 1 to
20 hours.

[0041]

(Step 5)

In Step 5, the pyrimidine nucleoside compound represented by

formula (2) is reacted with an amino group-protecting reagent, to

thereby produce a compound represented by formula (3). No
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be used singly or in conbination. In the reaction, a

base may further be used in accordance w th needs.

Exanpl es of the base* include organic am nes such as

i m dazol e, 1-nmethylimdazole, trinethylam ne,

triethylamne, tripropylamne, diisopropylethylam ne,

N- et hyl nor phol i ne, pyridine, 4-(N N

di met hyl am no) pyri dine, lutidine, and collidine; and

i norgani c bases such as sodiun1hydrogencarbonah§“
partisethun eitsiane i saptroped 45 itha CHlGRAt ETPHpesC 1n the

solvent may be formed sole froma base,. No particular
reactipmi (3R i W9 €5 AB6s8aL B Y He® SIS gPOBB?pF%gep Ny
Exampgggggpgg%gﬁgﬁmgg |3ee ﬁdéchiéﬂﬁé¥5ﬁéaﬁan@ﬁo&ﬁ?&féﬁ%rm, ethyl

under acidic or neutra

acetaﬁ%??%ééfgﬁkﬁfgyafgéqnggg§aﬁgp|Hﬂ@th%ﬁ.&gﬁﬁﬁﬂrbﬂmmﬂene, toluene,

es s as tert-butoxycarbonyl chloride; alkyl
N, N-d£Ré DOPRi Soaifiedr, | 488 suedriag diviifendideut yiltissarsedvenes may
and ‘aral kyl oxycar bonyl halides such as
 be usb@nZyngdeycar Hanybmbhhaticke. Ifetrper aeareiehd & iNdseoMay
the reaction are -30 to 150C and 0.1 _to 100 hours,
further ghereitd i pecerdEnan dwith PershoufEamaies gase

) represented by fornula (3) and produced,throu
include R¥§HH GrEPLIN6E ?’s‘SPa?édgr%Prfga §f ﬂé&‘eitiﬁygg%‘%?%%%%'

trimeﬁ%%ﬂg&@%ggtf@e&%&ﬁ%&kxglytr%# gygmyggduced conmpound

e use a sUbseduert step 'without further

diiso%i‘é;}k%&é{a}l%in@OﬂaZHnetﬁy?'hﬁ‘cpr&)ol%LQlé NpStepife, the(w,N-
yr di

e nucl eosi de conpound represented by fornula
dimethPlathSnd)giatied ne, t huaidims oxaid gradud-ginet: egbdngnorganic

reagent in the presence of a base, to thereby produce
bases asecnpos rebdiepr dydmpgencaybdnatn] $A4PM FRERPIRLE ofand

the base include organic am nes_such as imdazole,
potasgiweteRAhanadazol Bhe 139 Ay ME RE, fPFf“%%h?ﬁr’qa‘?na’rzFé’,m a base.
No particular limitation is imposed on the amino group-protecting
reagent to be employed, so long as the protective group can be
removed under acidic or neutral conditions, and examples include
alkoxycarbonyl halides such as tert-butoxycarbonyl chloride; alkyl
carbonate anhydrides such as di-tert-butyldicarbonate; and
aralkyloxycarbonyl halides such as benzyloxycarbonyl chloride.
Temperature and time of the reactioﬁ are -30 to 150°C and 0.1 to
100 hours, preferably 0 to 100°C and 1 to 40 hours. The compgund
represented by formula (3) and produced through the reaction may
be isolated and purified in accordance with needs. Alternatively,
the as-produced compound may also be ugsed in a subseguent step
without further purification.

[0042]

(Step 6)
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tripropylam ne, diisopropylethylam ne
N- et hyl nor phol i ne, pyridine, lutidine, and

N col lidine; and inorganic bases such as sodi um
hydr ogencar bonat e, sodi um car bonate, and potassi um
carbonate. The solvent may be formed sole from a base.
No particular limtation is inposed on the sol vent
enpl oyed in the reaction, so long as the solvent is

inert to the reaction., Exanples .aof the sol yent
|l U hec ey BRELRAERS R GEoRePR caPRgrd sEspagegnted by
et rahydr of uran,. di.gxan i I e , :
sormul ) [Beis HeAREAELRD: § oPrae S2SBePrePRoF Y weagent in
the péé’%r?&% de aT@%%g, SOLVERL Se R YprdRices 8d c8nPehiNg Ofeprbsented
conbi hation. particular Timtation is ~inposed on
by £olBE1AYEOXYExShOIPs RSOLeR bager eagehde t or fmirmaindyed, such
so long as the protective group can sel ectively
as impPdQisend, thaebhylhyddaxyle grioumeathydagdagear hoietlyylkawine,
~can be.rennyqd under acidic or neutral conditjons,
) txflprepﬂlmmh_ | | €5 iisnpiodElethgkaming h-meahydBerPRt %rs
. _triphenyl methyl chloride, 4-nmethaoxytriphenyl neth
byridbig ordaines And o0 Het S (R HERFERBE Ry R ERT G 25
., Tenperature .and tinme of th ion €,z 50C
sodiug R S SEBOPRGr SEOTBRLIE AR 6 1 & LB anc T o
carboégtgpurrge -ﬁrgfv&ﬁfrﬂﬁéﬂnqaé' RhaeeNt8de BYoh 0 MHs® (4Noand
produced through the reaction may be isolated and
partiBWaf i BiGhiita taea0t dangsoyed fomeagms soAveatnatpveyyd irhehe
as- produced conmpound may al so be used in a subsequent
reactStep sv tlogt asf bheheolpent figdmieot. t21theougicti®tep
7) In Step 7, the pyrimdine nucl eoside conp
Exanpleprel dite gByentoihalade H1GR GroRetEdnGgi ¢ f

af orenentioned (R 3) (R 4 R i -
acetafhe) SHUBHEARL pros GROEbr - cObRER T (9 ATk Ay RP oA oo

N,N-dgmethylformamide, and dimethyl sulfoxide. These soclvents may

und
?ﬂ@pform, ethyl

be used singly or in combination. No particular limitation is
imposed on the hydroxyl group-protecting reagent to be employed,
so long as the protective group can selectively protect the 5'-
hydroxyl group in a sugar moiety and can be remoﬁed under acidic
or neutral conditions, and examples include triarylmethyl halides
guch as triphenylmethyl chloride, 4 -methoxytriphenylmethyl
chloride, and 4,4'-dimethoxytriphenylmethyl chloride. Temperature
and time of the reaction are -30 to 150°C and 0.1 to 100 hours,
preferably 0 to 100°C and 1 to 40 hours. The compound represented
by formula (4) and produced through the reaction may be isolated
and purified in accordance with needs. Alternatively, the as-
produced compound may also be used in a subsequent step without

further purification.
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compound represented by fornmula (5). Exanples of the
base i nclude organic am nes such as im dazol e,
1-nmet hyl i mi dazole, trimethylamne, triethylanne,
tripropylam ne, diisopropylethylanm ne,
N- et hyl nor phol i ne, pyridine, 4-(N N
di met hyl am no) pyri di ne, lutidine, and collidine; and
i norgani ¢ bases such as sodi um hydrogencar bonat e,
sodi um car bonate, and potassium carbonate. The
[0043b| vent may be formed sole froma base. No particul ar
limtation is inposed on the solvent enployed in the
(StepPebltion, so long as the solvent is inert to the
reaction. i | &eilgel Relhde@nd represented b
d?@h%%%g&%tEgﬁgpkgﬁwgé%égsﬁégﬁthyl ace?ate, o Y
formul 8t [Ny ofdydRg diexapRe &ictdndntaidied, (BEnENER®) Si-Z or
tol uene, N, N-di met hyl f or mam de, and di net hyl
(R) (BUl(kéxs ez {these pokments ofye lssaiséd Shaygkhyopreduce a
conbi nati on. The conpound represented by fornula (5)
compoand prrxckesEtechbyufarendar bkt | Bramayeseof statkapadgciude
purified in accordance wjth needs. -Alt, rna&ively, t he
Organa§-%mﬁﬁﬂ%éﬂ“ﬁbéﬁpéﬁﬁeaﬁggeal%3“ VIS8 4% °4%s ubsequent

, j t hoyt .furt . £l ' 0044 St 8
erinefhFbpitiey” bristiARhinl SR Mg oL 16 P ©)
diisoéﬁ%é%f@fﬁf%%ﬂﬁhe,fﬂLﬁgkﬂyiégrﬁﬁbffﬁgﬁ MWatiRed 4- (N, N-

tecting reagent, to thereby produce a conpound
dimethGPARSEMBE- il nkor mukad{6¢, 4md tddldaEeenwhend 2Rotgmnic

protective group for the 51-hydroxyl group in a sugar
basesnBueh yas | sodiunr hadybgenbytbopais, ol €arbpnpke, and

solvent to be enployed include dichlorgnetfan base
potasehimr eternate-hyThack Brant mayr Bey dPEPEFaR® %i%‘é%‘hé", ase.

di et hyl ether, henzene, toluene cet -

' i N : t 1 d in the

No pafEREAlHer IYIICATIER a8, JHPRETRyTE S1T 6 0 nSPRERETS
react%gg?ngg’lghg as the solvent is inert to the reaction.
Examples of the solvent include dichloromethane, chloroform, ethyl
acetate, tetrahydrofuran, dioxane, diethyl ether, benzene, toluene,
N,N-dimethylformamide, and dimethyl sulfoxide. These solvents may
be used singly or in combination. The compound represented by
formula (5) and produced through the reaction may be igolated and

purified in accordance with needs. Alternatively, the as-produced
compound may also be used in a subsequent step without further
purification.

[0044]

{Step 8)

In Step 8, the pyrimidine nucleoside compound represented by
formula {(5) is reacted with a deprotecting reagent, to thereby

produce a compound represented by formula {6). In the case where

22



propanol, isopropanol, and water. These solvents may
be used singly or in combination. No particular
limtation is inposed on the deprotecting reagent to
be enpl oyed, and those conventionally enployed nmay be
chosen. For exanple, in the case where the protective
group for the 5 -hydroxyl group in a sugar noiety is a
triaryl methyl group, exanples of t he deprotecting

v oL8PREP et b o S e RS oo
is a ? ?¥ oroggﬁtﬁggﬁ 'Ceégﬁ e ANKE QARG vaGE dSo E%“ghﬁﬁbyed

tic aci propi oni ¢ aci d,

1nclu&9r@léhlé%ﬂd@thﬁﬁbha@ﬁ§&i$£&ﬂﬂ>1¥HH¥1 akdtate,
p-tol uenesul fonic acid. Tenperature and tine of the

tetrahf@Edf il @icxdnk0 #38€hahdethdr} doerifhehourduene, acetone,
preferably-0 to 100C and 1 to 40 hours. The conpound

N, N-diegtleskitrdrtge odimethyB)swibpidsdusedherpbughthanel, n-
reaction may be isolated and purified in accordance

___PrOPaW’?eh m@pamoﬂer ARE YRS - %Sﬁssa}‘éﬂ%"c%d“aé’or?&obﬁad
singt {06 1R GG SR gD, S URGRANS L Pyl 1P s THELREH o
the d%%Sééﬁéﬂfh @% 588%'98 ﬁ@ e&fp %ﬁﬂhggeb¥on¢éﬂﬂﬂﬁﬁélly

IS re cte wi th a deprotecting reagent to thereby

emploPb@OHGE 1 %%B@Hnd FaPISSanied by thentdee (Wikdre kthet he
case where the protective group for the 4-anmino group

protedsive tefdup? Foluthxys arnpddxygr eupupedanpl esgaf ndiety is a
sol vent to be enployed include dichioronethane,
triarghhertloamous; hekagpbeatel thedemplestiPanTeyPRaridiclude

di et hyl ether, benzene,_ to]uene,

et.o
minerad IR BFEAT e e T SUrGRPETh B
f hanol tplgpgggﬁ aﬁﬁ”ﬁﬁﬁéﬂﬁﬁrlcaﬁglﬁ@tgﬁd Jgﬁgﬁic acids

SU1fu§%$v%ﬁﬁQ§ Hey "B
such as trifluoroacetic acid, acetic acid, propionic acid, formic
acid, methanesulfonic acid, and p-toluenesulfonic acid.
Temperature and time of the reaction are -30 to 150°C and 0.1 to
100 hours, preferably 0 to 100°C and 1 to 40 hours. The compound
represented by formula (6} and produced through the reaction may
be isolated and purified in accordance with needs. Alternatively,
the as-produced compound may also be used in a subsequent step
without further purification.

[0045]

(step 9)

In Step 9, the pyrimidine nucleoside compound represented by

formula {6) is reacted with a deprotecting reagent, to thereby

produce a compound represented by formula (ic). In the case where

the protective group for the 4-amino group is & tert-
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singly or in conbination. No particular limtation is
i nposed on the ‘deprotecting reagent, and those
conventional ly enpl oyed may be chosen. For exanpl e,
in the case where the protective group for the

4-am no group is a tert-butoxycarbonyl group, exanples
of the deprotecting reagent include mneral acids
such as hydrochloric acid, hydrobrom c acid, sulfuric

acid, nitric acid, an ho oric . acid:, a r ganj
butoxycpgbogy, hQEEPHTi9§%m9ﬂ8§08?Pgh%c§%%v%ﬁﬁﬂﬁq:%%cgggfoygd
. r opi.oni C i or nj i me i.c acid, and
incluge E%Fﬁ%%@§ﬁ<$%ﬂ%% g%ﬁggg#gﬁ%ér%@ﬁgg%gﬁﬁgﬁfﬁe of the

tetraﬁ?ﬂ‘ftbkﬁf‘a@! €arnd 0 é@@ﬁn@tﬁe%, t BeA@OndOUfSluene, acetone,
pfeferably O to 100C and 1 to 40 hours. Note that

N, N-dShepsy Br enthi®i day dieepbyf osaktoesionaesinagiod , seepanol, n-
i nstead of two separate steps. [00461 (Step 10) In

propaSvép iSoptdpaipylr.i mndi wetauc| dmisge sOdNPBLAJNAY be used
represented by fornmula (6) is condensed wit

h, a.
 singlyopresporritigiaiono- gNe AT Hratiédt éameaﬁ5¥g“99| Jr%l Ymaged on
to th b d i id. '
the chEpRELERls AER a5 DRI SRl BR0SY, soproag may be
chosehn’ ﬂ’o@ogﬁ%gnp‘ig the ppde.ofe Gapdensakl RoEE8EIIOYreil for
Pong ds tTher-condensation is perf orned between

the 4CQRYRALY GAD @Ykl sudskoRsbnyal Gakelp,f ekahPLes NGE the
an ester. For exanple, an acid anhydride mxture, a

depro€ebdensi repigantincdtde mhyebel enpidry etichNaenhgdrachboric

24 anhydride mxture is enployed, exanples of the base
acid,i hg{iudbrormj.ccg gm:ii(gl,a!ﬁuﬁégrgg Cq.x,c;@;, tnq%ﬂc&ﬁ, nand pljlosphorlc
acid; f\é{@%i g%;g}cg emydf% Is%[:ggi}al.lg 3‘? nge Iugzl'éas’c%ri%p%lcgyjygggg: :lr.1 ce ‘acid,

prop 1%%}{[{'}' | %%-:ﬂ%,nef og.)rgnld'_acma%ghpy{nieg . O s&ﬂ‘% | N8 i@Ndang p-

i AOT gant ¢ bases such as sodi um
tolueﬁggﬁ9§5ﬁﬁgﬁﬁgﬂﬁteTeﬁﬁE@éEﬁre and time of the reaction are -30
to 150°C and 0.1 to 100 hours, preferably 0 to 100°C and 1 to 40
hours. Note that Steps 8 and 9 may be performed as one single step
instead of two separate steps.

f0046]
{Step 10)

In Step 10, the pyrimidine nucleoside compound represented
by formula (6) is condensed with a corresponding amino-group-
protected carboxylic acid, to thereby produce a carboxylic acid
ester represented by formula (7). No particular limitation is
imposed on the mode of condensation reaction, so long as the
condensation is performed between conventional carboxylic acid and
alcohol for forming an ester. For example, an acid anhydride

mixture, a condensing agent, etc. may be employed. When an acid

24



carbonate, and potassi um carbonate. Exanples of the
reagent enployed for form ng an acid anhydri de
. m xture with an am no- group-protected anm no acid
i ncl ude i sobutyl chlorocarbonate and pival oyl
chl ori de. Exanpl es of the condensing agent include
carbodi i m de conpounds such as
di cycl ohexyl car bodi i m de and 1-
et hyl - 3- (3-di met hyl am nopr opyl ) carbodi i n de
anhydhjde oskroriaids SA@L1ONERr - 6 @5 §aP8Pe. 1BSHHT es

of the condensing_aid jnclude 1-hydrox azotriazole
oraan RBLRSS NI POy 5 SABE A TS N Ty Sy aere:
.___norbornene-2,. 3-di and ;
e BB AP sy ER e R e M sy poEphobing: |

pyridFH@PSQQ(b?,rhm%e%@lkr‘iﬁﬁinéf@ﬂrﬂy&ﬁué N 1kediheackh@zoNlddine;
ong as the solvent is inert to the reaction.

and iE¥25PhES Wisddheusal ¥ensodnah uteirdigehicarbreahanesodium
chloroform ethyl acetate, tetrahydrofuran, dioxane,
~ carbodaet hydndtirdassbanz eachorateiendxamples of the reagent

N, N- di et hyl f or mani de, and di net hyl sul foxide. These
emplogefyvEer sEarmingh@ny3edd PGS iste M2 EUREi HaLhof® Frdio-

conpound repr.esented b f or nul 7). a [
groupy PR R A g TG e | bisticly BAfoREadMEGhre ana
. acco £ W t t ' : ad N - B ged
piva1 B CERRS | BARFlS, Jb (H SEhUBYind Mol Do

carboliihe cdifduriaaatien. ab 08dcle1dShen chibolin i@y i 1-
the pyrim di ne nucl eosi de conpound represented 25 by

ethylf 9r (3l @i n{shhyilamieaptredy W tdriodicpricee tydmgchbogkdr , anst
thereby produce a conpound represented by formula,

N, N' - ¢hrpony ¥ g degod ewh diermpdesh obf thReCpréeREny & 1¢t daFude
for the 51-am no and 4-anin§%9 og£§ s a . N~ roxv-B-

1 by OF By ORI Sn P G b, N RS UG TPABLEE A S
be . &Mp! oved fnclude di chl oronBtNang 6Rhepet Philke. o

norbog?ﬁ§?£%;%ﬁ %if%ox1%§dg, Qﬁg ?’a b?

particular limitation is imposed on the solvent employed in the

reaction, so long as the solvent is inert to the reaction.

Examples of the solvent include dichloromethane, chloroform, ethyl

acetate, tetrahydrofuran, dioxane, diethyl ether, benzene, toluene,

N,N-dimethylformamide, and dimethyl sulfoxide. These solvents may

be used singly or in combination. The compound represented by

formula (7) and produced through the reaction may be isolated and

purified in accordance with needs. Altexrnatively, the as-produced

compound may also be used in a subsequent step without further

purification,

[0047]

{(8tep 11)

In Step 11, the pyrimidine nucleoside compound represented
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tetrahydrofuran, dioxane, diethyl ether, benzene,

tol uene, acetone, N, N-di nethylformam de, dinethyl

sul foxi de, nethanol, ethanol, n- propanol,

i sopropanol, and water. These solvents may be used
singly or in conbination. No particular limtation is
i nposed on the deprotecting reagent, and those
conventional ly enployed may be chosen. For exanpl e,

by forfula b Sf?a%rﬁ%gagfsﬁt%ﬁ e%’fﬂrtm db ErgPb Rt b Enereny
produgéa%g L&SQ nclI I}%ﬁggggﬁhjgﬁtﬁ &'dnd uﬂ? A8k where

Foc or| robrom c acid,

each 8! {:Hé' c?&alc%lv@' %&bﬁp@cfé’r tl?é“ds P-I&‘ﬂﬁﬁaoﬁh@ @Ceb.rﬁhncal’gi:oups
organi c aC|ds such as trifluoroacetic acid, acetic

is a 86t€,bESBIRRRNGSI Grohpl NeXamel e afethanesiiéonito be
acid, and p-tol uenesul fonic acid. Tenperature and tinme
emplogédt fecludmcliichbAoapwet B@n¢ o AL fitdne. ¢thpl 18Cetdif s,
preferably 0 to 100C and 1 to 40 hours. [0048] The
tetrahh@somwucé}%ﬁﬁouﬁaeéhﬂh@tb%se?ﬁn%%ﬂf‘enﬁ SRffg acetone,

. h
N
propanoiouzgsc%})rqu%t%%ﬁr a!alﬂ.& 5&\9&\@ rrFIthtéQg 5[39*9@:%5 nI-:-{}e be used

resent 1 nvention, salt thereof,

singl{t 815 Fin C&mﬁ%ﬁ@ionan e Palrs 1@%1&%&0& 11ﬁ’(ﬂﬂa’&)ﬁ)ﬂ sid aﬁt@ﬁbsed on
and purified through 26 a generally known

the dSpPpatadt Oy puhgbneat boa mzbimcbcsuelmtasnaébncemhmecbnnay be
sol vent extraction, filtration, recrystallization,

chosenny Kol ematibe aphi cthe dndiy ufélerfaoeseﬁyi ofpde Lﬁ@%lcttlﬁ@
groupgoggngEL;g Jﬁ&%ﬂegiohggefé'é"ké¥% uto 9cargonyl group,
examples of the deprotecting reagent include mineral acids such as
hydrochloric acid, hydrobromic acid, gsulfuric acid, nitric acid,
and phoéphoric acid; and organic acids such as trifluoroacetic
acid, acetic acid, propionic acid, formic acid, methanesulfonic
acid, and p-toluenesulfonic acid. Temperature and time of the
reaction are -30 to 150°C and 0.1 to 100 hours, preferably 0 to
100°C and 1 to 40 hours.

[0048]

The thus-produced compound of the present invention and
other compounds may be transformed into salts thereof,
particularly pharmaceutically acceptable salts, through a
generally known method.

[0042]

The compound of the present invention, a salt thereof, other

compounds, and salts thereof may be isolated and purified through

26



conmpound is blended with a pharmaceutical carrier, and
a variety of admnistration forns may be chosen in
accordance wth prophylactic and treatnment pufposes.
Any administration forns may be enpl oyed, and
exanpl es include peroral drugs, injections,
suppositories, ointnents, and patches. O these,
peroral forns are preferably enployed. These drug
forms may be produced through any eutica

, ha C
2 geneBRhhY GUITK AGRATF AL PR L 08T MeTREd Such ab
pharmaceutical carrjer to be I ma ; ;
concel R, S OPREr BRRTEC CP e RUBb ARCCL U SR gt Lon
cu rJ | 0 terials for dru
o an%réﬁéﬁ%%ﬁ%%%?%gﬁksg??% JFﬁgg, the carrier ig

foosdncorporated in the formof a vehicle, a lubricant, a
inder, a disintegrant, or a simlar additive. in
|t dhsdy WES theheomasuidrof ipggrdsentr povetnedomsas a drug, the
sol vent, a dissolution aid, a suspending agent, a |
compotmhi i thieagedt wikhbafplerrmareayodfilngazyenr,; hdp variety
~ _sinmlar addi.tive. Other additives such as a
of admimkwinpdtiope FOAMSaMEY dRG FHRSEN e GLGPARRRCANE o
sweet eni n ent_may also be ingcorp I :
propnf g il MEREENS IO | (Y pranur | iop fome may
I | i @&gw& f , PE8s&Mions,
be a“?ﬁ%%%%igﬁﬁﬁgqgﬁéﬁggd£§§% a vehigﬁédgggsoptiona
suppo@idi QLS 0iSEBNAS , falkd NSieichedk di SENtRgEANIperral forms are
| ubricant, a colorant, and a 27 sweetening/flavoring
prefedgelt erridyele rMihdar anugy fformedmant e tpipditasd tbyqbgh any
tabl ets, granules, powder, capsules, etc. through a
pharmgaepntinel mechodauercseowrdit it aFky be those
%enerally enployed in the art, and exanples include
[605}15ct ose, sucrose, sodium chloride, glucose, starch

Al e YT GaLRA0LE: KROLIdL ¢8 HeOGhpabobhl gy oSl P ganic
and inorganic carrier substances which are customarily employed as
materials for drug preparation. In solid drugs, the carrier is
incorporated in the form of a vehicle, a lubricant, a binder, a
disintegrant, or a similar additive. In liquid drugs, the carrier
is incorporated as a solvent, a dissolution aid, a suspending
agent, a tonicity agent, a buffer, a socthing agent, or a similar
additive. Other additives such as a preservative, an antioxidant,
a colorant, and a sweetening agent may also be incorporated in
accordance with needs.

[c052]

In preparation of a peroral solid drug, the compound of the

present invention is blended with a vehicle and optional additives

such as a binder, a disintegrant, a lubricant, a colorant, and a
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silicic acid (vehicles); water, ethanol, propano
sinple syrup, glucose_liquid, starch I|qU|d gelatln
liquid, carboxynethylcellul ose,

hydr oxypr opyl cel | ul ose, hydroxypropyl starch,

nmet hyl cel | ul ose, ethylcellul ose, shellac, calcium
phosphat e, and pol yvi nyl pyrrolidone (binders); dry
starch, sodium al ginate, agar powder, sodium

sves: QIEhSTERSILIANR Sy B8 CLUTLLCERORALE.  5OFLURY AU camtoce,

coate d%ﬁbﬂé@@;?ﬁaﬂu Uﬂﬁgrt ab%i) L? @%r'é:tcac'tﬂréﬁbﬁsa routine

orax ene glyc ricants); titanium

methoBXi Ofhad a'd'li@.‘&:.‘}élsdﬁa{rclﬁ’é MY JgerRd 1S YCEASBoy e aRgehe art,
peel, citric acid, and tartaric acid

and e&ampEégniﬁmﬂddéﬂmuutngeagents¢se[(EﬁﬂﬂumIqmlpméﬂaraglunpse,
of a peroral liquid drug, the conpound of the resent
starchpveal¢bem | e iianaded Waphladdnwwrzeﬂr@ﬁla@eace lulose, and

sweetening agent, a buffer, a stabilizer,
silicipa@dstdng” es)an#2tRE: ﬂ?&%%ﬁ¥a|3¥qﬂﬁQ9%d ?ﬁ?Bl%.sYrup'

atueoffy Sidids M tvRen Sie el Salid o'

f [ t nme as
carbo%ﬁ@ ﬁ%ﬁ%ﬁ%ﬂ%ﬁﬁ?gl E%gﬁgﬁgé gﬁv%éé?%ﬂﬁ?%f i ncl ude
hydrofPfr4y teid Rl mitthyexalphessef dtelaulahilbsgershellac,

i ncl ude tragacanth acacia, and gelatin. [0054] In
calclpmephmgﬁhanexﬁanmwpbnye¢nybpyrr¢&ndnnmpd@n@deﬁsthedry starch,
present 28 invention is blended with additives such
sodiugsa by Pk Feg AEE0 POVEST husP@ium HEdrasemcaEPonate onfl Hm

agents, and a | ocal and t.he m xt

carbondie TN SR aRBOLEEe T M AR mRgs Ly Seride, and
tacrotft BLEOVEDSSl! BI5e e} U5 U 2 fUbL0e Sl sorar,
and pBW-&eky1 6 Wd§c2adiihei b5 $) ; titanium oxide and iron
oxide (colorants);-and sucrose, orange peel, citric acid, andA
tartaric acid (sweetening/flavoring agents).

[0053]

In preparation of a peroral liquid drug, the compound of the
present invention is blended with additives such as a sweetening
agent, a buffer, a stabilizer, and a flavoring agent, and the
mixture is formed into a peroral liquid drug, a syrup, an elixir,
etc., through a routine method. In this case, the
sweetening/flavoring agent may be the same as described above.
Examples of the buffer include sodium citrate, and examples of the
stabilizer include tragacanth, acacia, and gelatin.

[0054]

In preparation of an injection, the compound of the present
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sodi um acet ate, and sodi um phosphat e, and exanpl es of
the stabilizer include sodium pyrosulfite, EDTA,

* thioglycolic acid, and thiolactic acid. Exanpl es of
the |l ocal anesthetic include procaine hydrochloride
and |idocai ne hydrochl ori de. Exanples of the tonicity
agent include sodiumchloride and glucose. [0055] In
preparation of a suppository drug, the conpound of the
present invention is blended with a carrier fo

d
imvenplovata risRaskhoiH FeAE- et S neas B SEPRREHY
anolin, caca ut t
bUffeFrlﬁlﬁ%%ﬁﬁ%ﬁ?%ﬁmj aﬁOBSFFE a?géﬁFgggtgﬁttxgg%%daneﬁthetlc’
and tfl%te %l 2L ex[eeq.si rad Ry E)ﬂ:o %&*bé&k%ﬂ@d{fsw ‘in't§aﬁ1ﬁ£8@ﬁa’r_]’, and

p03| orires throug routi ne met hod

intralBnBhEPALAIdARART %ﬁr@hﬁﬁn§nﬁ@uﬂﬂﬁ% aeEpednd i tHie case,
present ‘Invention is blended, in accordance with

exampD88dSs Whd Npigensraldtyr empl ayedbadtiet | eslwichsabive citrate,
base, a stabilizer, a noisturizer, a preservative,
sodiumt ecetaing, tamel moxtiumephesphaiee aﬂdiﬁﬁﬁmﬁﬂanPé Bhe dr ug

through a routine nmethod. Exanples of t
stabibiger Inguise aqdqwndppsa%vmtemmw  KBSPBIRESTHE raria
eeswax, oct.y]

dod
and tﬁa}@q:'@sc (ﬁc%e E$%§C¥% he ’10 gegzge%é@%%i% J[nclude
procaggnZ%iﬁé%c%}é%%ﬁ%5g¥h ?%858&1&% EyH}dEHEE%RGprlExamples of

n preparation of a patch drug,

the tBH@cfE‘E refEnt 1Akl BLERGH  cEI®@Ae Geld, glasbes.or a
siml ar material is applied to a custonmary support

[oosshrough a routi ne nethod. Exanples of suitable
supports include woven and non-woven fabric of
con t prepatadplon pifber suppository drug, the compound of the

present invention is blended with a carrier for drug preparation
knowh in the art, such as polyethylene glycol, lanolin, cacao
butter, and fatty acid triglyceride and an optional surfactant
such as Tween (registered trademark), and the mixture ig formed
into suppositories through a routine method:

[0056]

In preparation of an ointment, the compound of the present
invention is blended, in accordance with needs, with generally
employed additives such as a base, a stabilizer, a moisturizer, a
preservative, etc., and the mixture is mixed and formed into a
drug through a routine method. Examples of the ointment base
include liquid paraffin, white vaseline, white beeswax, octyl
dodecyl alcohol, and paraffin. Examples of the preservative

.include p-oxymethyl benzoate, p-oxyethyl benzoate, and p-oxXypropyl

benzoate.

29



chemcal fiber; and filns and foanmed sheet made of

soft vinyl chloride, polyethylene, or polyurethane.

[0058] The unit dose of the conpound of the present

invention which is to be incorporated in any of the

af orenenti oned drugs varies in accordance with the

condition of the patients to whomthe conpound of the

invention is to be adm nistered, the formof drugs, or

ot her factors. Cenerally, the unit dose is preferably

[0053bout 0.05 to 1,000 ng for peroral drugs, about 0.01 -

to 500 ng far _injections n u f

sﬁﬁp@é‘?ﬁ?‘gg‘fqt&?ﬂ e?d8f ?/Pld%’%1 'O?C% z% taggcﬁ%&%%ﬁ? gﬁ%%lﬂmem'
creaman%eQ.f %g@c@,f %Lregegﬁggmgg Igét@rjfﬁ % =) IlQEdvgél Qscustomary

dependi’ng on the condition, body weight, age, sex,
suppoftCrhBbudil®r RAkIi8l ne€ABAO! HxAMPIsEEOE| yubeable supports

det erm ned. However, generally, the daily dose per
includdUirbvés BBDuHond wdsehofshHDO of), corefer slthple. fiben, or

1,000 ng. The unit dose is preferably adm ni stered, one
chemipel fiyer orard f4laisvruddfaanedrshset Wade e FefiF vinvl
o times. [0059] Exanples_of the diseases (in the case
chlorgfengpe Yieihtor 8F PRAYERS %e cured through

adm ni stration of a drug containing the conpound of

0058 he present invention include head and neck cancer,

e300 hagaals KANCE £nBashib&us@nSe ohe PreRiehtC@AGEAREion which
rectumcancer, |iver cancer, gall bl adder/bile duct

is toCBACSheolsHYRA 16 6ARCOE, tR dfmgeandensdndmygsyvaries in
cancer, ovarian cancer, cervical cancer, uterine

accordanpaswiEncdre coadadk ionnoér thé| paitianteafee Whopr 65¢ agerapound
cancer, testicular tunor, osteosarcons and soft tissue

of theainvemtion dykdm ke AEMLBHERETSYnpHEECRUCE frRIsS, ©F

el oma, skin cance raj .
other factors. Generaffyf'tﬁgKLnfgwaééet%gogreferably about 0.05

to 1,000 mg for peroral drugs, about 0.01 to 500 mg for injections,
and about 1 to 1,000 mg for suppositories. The daily dose of a
drug containing any of the aforementiomned drug forms, which varies
depending on the condition, body weight, age, sex, ete, of the
patient, cannot consistently be determined. However, generally,

the daily dose per adult is about 0.05 to 5,000 mg, preferably 0.1
to 1,000 mg. The unit dose is preferably administered one per day
or in a divided manner of twice to four times.

[0059]

Examples of the diseases (in the case of malignant tumors)
which can be cured through administration of a drug containing the
compound of the present invention include head and neck cancer,
esophageal cancer, gastric cancer, colonic cancer, rectum cancer,

liver cancer, gallbladder/bile duct cancer, pancreatic cancer,
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[0060] The present invention will next be described
in detail with reference to Referential Exanples,
Conpar ati ve Exanpl es, Exanples (worKking exanpl es),
Phar macol ogi cal Test Exanples, and Preparation

Exanpl es. However, any of these should not be
construed as limting the invention thereto. [0061]
Exanmple 1

lung canéaegfjf %%‘[?5%%&%%% gé{ﬁ!‘%‘é“ {a{% cdnet¥a N9z A A0l D
uter:.r%1 %&%ﬁ% %anQSPnyén%}[%éﬂéQF n8&HE&%Qsﬁéﬁﬁgf¥mﬁ¥%statﬁf

after referred to as CND

canceM@ g estyspengetuhdr Pl rthaThhd soft tissue sarcoma,
t'ert-Butyl dinethylsilyl chloride (790 ng, 5.25 mmol)

leukemiaS addednbntt hamglesid t antl tdpdpemgedona Thecimicenges, and
was stirred -at roomtenperature for 24 hours under

brain miumcggen. The sol vent was renoved and the residue was
co-boiled twice wth toluene and purified through

) [006015| lica gel colum chronmatography (5%

t@%{gﬁ%%gﬁ 2&§5§%€{ . w¢§feb 1bged§§gg§ﬁgg i d8%31 with
referﬁﬁé' ¥§<g@?§k§§%€?f aﬂéyés,dCo Eth§v$t§x§ﬁ££Q% (%ﬁamgles

(workﬂﬂ@,ex5m§5eéiF1Pﬂbrﬁhcoiédicﬁl)Teét2§x£ﬂ¢1e§k1anh PrkdaPation
1 Hz), 3.84-3.69 (4H, m), 31 0.81 (9H, s),

Exampl@asﬂo Hm@e\ﬁér [ @agyh o¥HrheaehsksyuldAR Y RS anhzt382d (M ) .
o Anal . Calcd for CIL6BH2Z6NAOASI : C, 52.44; H 7.15; N,
limitipg 2@e Fovedtie tlgxeyp- H 7.10; N, 15.02; np 185C

[0061](deconp. ). [0062] Exanple 2

Example 1

5’ -0- ({tert-Butyldimethylsilyl) -2’ -cyano-2’ -deoxy-1--D-

arabinofuranoéylcytosine (1)

2/ -Cyano-2' -deoxy-1-B-D-arabinofurancsylcytosine
(hereinafter referred to as CNDAC) {(1.02 g, 4.04 mmol) was
suspended in pyridine {40 mL). tert-Butyldimethylsilyl chloride
(790 mg, 5.25 mmol) was added to the resultant suspension. The
mixture was stirred at room temperature for 24 hours under
nitrogen. The solvent was removed and the residue was co-boiled
twice with toluene and purified through silica gel column
chromatography (5% methanol/chloroform), whereby the Compound 1
was obtained as a white solid (1.19 g, 80%).

'H-NMR (DMSO-d¢) 8 7.67 (1H, d, J = 7.6 Hz), 7.18 (2H, br d), 6.18
(1H, 4, J = 5.9 Hz), 6.12 (iH, 4, J = 7.6 Hz), 5.65 (1H, d, J =

7.6 Hz), 4.29 (1H, dd, J = 13.9 Hz, J = 8.1 Hz), 3.84-3.69 (4H, m),
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5 -0 Triisopropylsilyl-2'"-cyano-2'-deoxy-I-R-D

ar abi nof ur anosyl cyt osi ne (2) The general procedure of

Exanpl e 1 was repeated through use of CNDAC (1.01 g,

4.00 mol ) and triisopropylsilyl chloride (1.68 nL,

8.00 nmol ), whereby the Conmpound 2 was obtained as a

white solid (720 ng, 441). 1H NVR(DMSO-d6)S 7.76 (1H

d J =7.3 Hz), 7.26 (2H br s), 6.28 (1H, d J =59

Hz), 6.22 (1H, d, J = 7.6 Hz), 5.72 (1H,_d : N
0.81 95, =.48.09H, ad'éll (pach 37 ﬂfChJslrstiBﬁzRMSJ ‘“/25.337 (MET) .

s b Sl A iAo 1o P B, <
52.01;;’;{,1777&0“@6;%7&2 Fou(n)]%f] EE)((éec rgoB)H 7. 48 N, 14.10;

[0062':5' -O Diethylisopropylsilyl-2'-cyano-2'-deoxy-I-R D
ar abi nof ur anosyl cyt osi ne (3) The general procedure of
Examp¥Xa@pl e 1 was repeated through use of CNDAC (1.01 g,
4.00 mmol ) and diethylisopropylsilyl chloride (800
57 -0-T34, i sbp3opiek Lyl wiheremnd-2¢ -GenpyuhdB 30was obt ai ned as
a white solid (762 nmg, 500). 'H NVR(DMSO-d6)8 7.79
arabmqmradlosylewoamm {2)7.26 (2H, br s), 6.27 (1H, d, J

3T21e7 %@ghﬁf)alfsﬁ%%;%&% cbfd‘%:xintpl £3 Iitar«]‘ie %ﬁ"ea(t/e% t%\’zro‘glgﬁ use

6 4H 7.

of CNE%C9 L&l(VB n?mlg%ciﬂ %ﬁcf t?%n ﬁlfloEg).SJ.P)?ﬁ clﬁo@&d@‘“’dﬁ_.sa
y MAhe o 2, whls d¥rdZnedamndi wlite
ml, 8 gEJSO g‘g@fﬂ‘)" §$1€gb1\<l5§h@%8ﬁonu§di75(: (decgrm 5 QHF0064] £

solid {720 mg, 44%).

§-NMR (DMSO-d¢}® 7.76 (1H, d, J = 7.3 Hz), 7.26 (2H, br s), 6.28
(1H, d, J = 5.9 Hz), 6.22 (1H, d, J = 7.6 Hz), 5.72 (1H, d, J =
7.6 Hz), 4.44 (1H, add, J = 13.9 Hz, J = 8.1 Hz, J = 5.9 Hz),
4.01-3.77 (4H, m), 1.16-1.04 (21H, m); FAB-LRMS m/z 409 (MH'). Anal.
Calod for Cp.HiNsO.Si: C, 55.86; H, 7.89; N, 13.71. Found: C,
55.83; H, 7.48; N, 14.10; mp 177°C (decomp.) .

[0063]
Example 3

5’ -0-Diethylisopropylsilyl-2’ -cyano-2’ -deoxy-1-B-D-

arabinofuranosylcytosine -(3)

The general procedure of Example 1 was repeated through use
of CNDAC (1.01 g, 4.00 mmol) and diethyliscopropylsilyl chloride
(800 pL, 4.36 mmol), whereby the Compound 3 was obtained as a
white solid (762 mg, 50%).
14-NMR (DMSO-dg)8 7.79 (iH, 4, J = 7.3 Hz), 7.26 (2H, bxr s), 6.27

(14, 8, J = 5.6 Hz), 6.21 (1H, d, J = 7.3 Hz), 5.74 (1H, 4, J =
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Exanpl e 4

'- 0O Cycl ohexyl di net hyl silyl-2"-cyano-2'-deoxy-|-Q D
* arabi nof uranosyl cytosi ne (4) The general procedure of

Exanple 1 was repeated through use of CNDAC (1.00 g,

3.96 mmol ) and cycl ohexyl di nethyl silyl chloride (808

L, 4.36 mmol ), whereby the Conpound 4 was obtai ned as

a mhite solid (1 03 g, 660). 1H NVR(DMSO-d6)8 7.71

b
7.6 H&)5 4. ﬁ&)(l% Igi fL &32§ %%? g Lh? 5 gégg(aﬁ%ﬁg Qf {48, m),

0-97-4-83 Ko "l (01@7 Y1585 Pyl FopLymp = Ry (0 - Anal.

| H L 39
caled fg? ¢ Ell’l N"% Sl %29(&38&!2%)4% Fﬁ% 2 sgﬁvgslm »’i’ﬁ 7&{8%! ?\IC

14,27 u 4. 1bgqi oNo.14.49; np
55. 69357 (1,16 F\goess] @Exgr%p Hs (oo 3
[0068)-O (tert- Butyld|phenyIS|IyI)-2'-cyano-2'-deoxy-l-R—D
- arabi nofuranosyl cyt osi ne (5) The general procedure
Exampdfe #xanple 1 was repeated through use of CNDAC (1.00
g, 3.96 nmol ) and tert-butyl diphenylsilyl ¢hloride
5 -0-Cychohexgylimethyhgi) v1gRar X0 1 16 1 Doas
obt.ai ned L whit olid (1.68 9 3.42 mmol, 86%.
M—Mym ,.$6§\1H d, J = 7.6 H), 7.64 (4H,
A Y @2Hasdme eztddbriolgh use
Ty gy droEdglH, B Bl (2Hafl eeseda okl
of CN5A§9(11¢b éL 3. 9% Em@lkt&nd4cﬁﬁﬂdﬂéiyﬂﬁimelhyls1By7 ¢zl oride
.6 Hz), 3.97-3.84 (4H, n), 1.02 (9H, s); FAB-LRMB
(808 mﬂz 49:3.6 (b ]))., AbmabkebCatbe ctmpcﬁmﬁmommsma@e@sasssa
H 6.16; N, 11.42. Found: C, 63.38; H, 6.18; N,
white] $obdd h% 0BG 66%) -

I-NMR (DMSO-dg)d 7.71 (1H, 4, J = 7.6 Hz}, 7.21 (2B, br dy, 6.19

\
<

(i€, 4, J = 5.3 Hz}, 6.15 (14, 4, J = 7.3 Hz), 5.68 (1H, da, J =

7.6 Hz), 4.30 (1H, dd, J = 13.9 Hz, J = 7.9 Hz), 3.83-3.66 (4H, m),
1.62 (5H, m), 1.14-1.01 (5H, m), 0.65 (1H, m), 0.00 (6H, s); FAB-
LRMS m/z 393 (MH'). Anal. Calcd for C4gH2gN,0481: C, 55.08; H, 7.;[.9;
N, 14.27. Foundl: ¢, 54.96; H, 7.04; N, 14.49; mp 152-153°C.

[0065]

Example 5

5’-O—(tert—Butyldiphenylsilyl)-2’—cyano~2’—deoxy—l-B-D—

arabinofuranogyleytosine (5)

The general procedure of Example 1 was repeated through use
of CNDAC (1.00 g, 3.96 mmol) and tert-butyldiphenylsilyl chloride
(1.42 mL, 5.54 mmol), whereby the Compound 5 was obtained as a

white solid (1.68 g, 3.42 mmol, 86%).

141_NMR (DMSO-d6)8 7.70 (1H, d, J = 7.6 Hz), 7.64 (4H, my, 7.50-7.40

33



[0066] Exanple 6

5' - O Di met hyl t hexyl silyl -2' -cyano- 2' --deoxy-| - R D-

ar abi nof ur anosyl cyt osi ne (6) The general procedure of

Exanple 1 was repeated through use of CNDAC (1.00 g,

3.96 mmol ) and di net hyl thexylsilyl chloride (1.01 mi,
5.15 mmol ), whereby the Conpound 6 was obtai ned as a

mhite solid (905 ng, 58% . 1H NVR(DMSO-d6)8 7.60 (1H,

H ) 1
(6H, IQ) 7 2%8?’%1!{'2 7(% EQH%) 6 9%36(}5H'E5dad 3. 5 xé zP, 6.25
(1H, 'dz)a 4726 I(IJ_I éjdss J(1H 13 9JHZ 76 ). 3418k (1M, dd, T =
.64 (4 A, , 0.76-0.73 (12H, m,
13.7 @;.207.:; 0. 906 (f@ﬁ)ch 3657—3) ;34FA8HLRMS m 202 3351, (&) ). FARalLRMS
Cal cd for C18H30ONAO4SI : C, 54.80; H, 7.66; N, 14.20.
m/z 4Baundi’)C, 2154 Cabcd7fgH ; cjzsﬂaolTéOﬁZ- ﬁfp ﬁSSéB(cﬂéco@rplQ N,
[0067] Exanple 7
11.425' FOumd | Sobait \ASsi Hyl 6218¢cyNnol D! 6 He iy L8TRCD-
arablnofuranosylcyt03|ne (7) The general procedure of
Eianple 1 was repeated through use of CNDAC (1.00 g,
Exampi 9g nmmol ) and triisobutylsilyl chloride (1.28 i,
nmol ), mhereby t he Cbnpound 7 was obtained as a
' _(__Qd6)8773
—d = 7. (1H, d, J
arabiﬁoSuQaﬁBéyl&yﬁH%ﬂhbHA6d, J=7.3 Hz) , '5. 74 (1H, d, J =
7.6 Hz), 4.37 (1H, dd, J = 13.7 Hz, J = 7.1 Hz),
3TBS- Gevdrg 4 pragedure. 80 @3&MP1§ 1(Wa@3r@P8BWeﬁ@thED¥Eh use
6H, nm); FAB-LRMS m z 451
of CNPAGHEBNIOAS :3-C6 58OR); aPF'l @HB%thbﬂthfziyz?r@llhi&uﬁHlO@de

(1.01 mL, 5.15 mmol), whereby the Compound 6 was obtained as a

white solid (205 mg, 58%).
7.3 Hz), 7.15 (2H,br 4), 6.14 (1H,

IH-NMR (DMSO-dg)8 7.60 (1H, d, J
7.3 Hz), 5.63 (1H, d, J = 7.6 Hz),

d, J=5.9 Hz), 6.08 (1H, 4, J

4.24 (1H, 44, J 13.9 Hz, J = 7.3 Hz), 3.79-3.64 (4H, m), 1.49

1]

(18, m), 0.76-0.73 (12H, m), 0.07, 0.00 (each 6H, s); FAB-LRMS m/z
395 (MH"). Anal. Calcd for CigH3oN40,S1i: C, 54.80; H, 7.66; N, 14.20.
Found: C, 54.54; H, 7.71; N, 14.12; mp 188°C (decomp.).

[0067]
Example 7

5/ -0-Triisobutylsilyl-2’ -cyano-2’ -deoxy-1-p-D-

arabinofuranosyleytosine (7)

The general procedure of Example 1 was repeated through use
of CNDAC (1.00 g, 3.96 mmol) and triisobutylsilyl chloride {1.28

mL, 4.75 mmol), whereby the Compound 7 was obtained as a white

solid (1.68 g, 94%).
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58.49; H, 8.59; N, 12.20; np 152C. [00681 Exanple 8
5'-OTri phenyl silyl-2"-cyano-2'-deoxy-1-(3-D
ar abi nof ur anosyl cyt osi ne (8) The general procedure of
Exanple 1 was repeated through use of CNDAC (1.00 g,
3.96 mmol ) and triphenylsilyl chloride (1.40 g, 4.75
mmol ), whereby the Conpound 8 was obtained as a white
solid (1.14 g, 56%. 'H—NNR(DNBC>d6)S 7 62 7.42 (16H
m, 7.23 (2H, br d), 6.30 (1H, d, J = %

H- NMI(@MSOddsnSJ 736 (M) | dp. @.9=(7.L+45 BE) ) 7226, é2¥1|z 3 Cg) 5P .22

Gz, & oh < o Ty B LK e BE AR 0478 B3,

8HP G 592 § "h 5.33; N 18,)97.3 keundyeCian,
7.6 ugk, ;% !'L‘gi 289 N 10 297 27 $05C (Hecamp. ) 00661 T ™
1.80 Eﬁ@”&?e % 03 (18H, m), 0.63 (6H m); FAB-LRMS m/z 451 (MH').
r'i benzyl si| yI 2' -cyano-2' -deoxy- | -(3-D

Anal. @i afd apgsyl.oysosi me g0)e4Thel,genépal Npr bz etiur ovnd: C,
Exanple 1 was repeated through use of CNDAC (1.00 g,
58.493.1996 snuEsl;) Mand2teobemzyl31°Cyl chloride (1.60 g, 4.75
nmol ), whereby the Conpound 9 was obtained as a white
EOOG%Jolud 35 (1.64 g, 75% . 1H NVR(DMBO-d6)8 7.40 (1H, d,
= 7.6 Hz), 724697(17H m, 6.24 (1H d, J = 5.8
EX&mP%E)S 621(1H d, J = 7.6 H), 553(1H d, J = 7.6
' o 38 . dd,. J 6 Hz), 3.93 (1H,
5 ﬁphﬁny salquJ, e —CY noné'*s éec{il@,l g5__3 73 (3H, m, 2.14

v v

arab;ﬁ@%ﬁréﬂosﬂi%@tbgkﬁé (8)

The general procedure of Example 1 was repeated through use

of CNDAC (1.00 g, 3.96 mmol) and triphenylsilyl chloride (1.40 g,
4.75 mmol), whereby the Compound 8 was obtained as a white solid
(1.14 g, 56%).
11{-NMR (DMSO-dg) 8 7.62-7.42 (16H, m), 7.23 (2H, bx d), .30 (1H, 4,
J = 5.6 Hz), 6.22 (1H, d, J = 7.6 Hz), 5.39 (1H, d, J = 6.9 Hz),
4.53 {(1H, dd4, J = 13.9 Hz, J = 7.6 Hz), 4.10-3.95 (2H, m), 3.84
(2H, m); FAB-LRMS m/z 511 (MH"). Anal. Calcd for CasHaeN.0481: C,
65.86; H, 5.13; N, 10.97. Found: C, 65.26; H, 5.20; N, 10.8%; mp
203°C (decomp.).

[o0e2]
Example 9

57 -0-Tribenzylsilyl-2’ -cyano-2’ -deoxy-1--D-

arabinofuranosylcytosine (9)

The general procedure of Example 1 was repeated through use
of CNDAC {1.00 g, 3.96 mmol) and tribenzylsilyl chloride (1.60 g,

4.75 mmol), whereby the Compound 2 was obtained as a white solid
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(negative) mz 551 (MH-. Anal. Calcd for
C31H32NdAASi @ C, 67.37; H, 5.84; N, 10.14. Found: C,
67.12; H, 5.64; N, 10.54; np 188C (deconp.). [0070]
Exanpl e 10
5 -0-(Di nethyl -n-octylsilyl)-2"-cyano-2'-deoxy-I|-(3-D
ar abi nof uranosyl cyt osi ne (10) CNDAC (1.00 g, 3.96
nol ) was dissolved in N, N dinethyl formam de
(hereinafter referred to as DMF) (40 nL), and
(1-54id¥n' d&ézol-e (593 ny, 8.72 mmol) and
i met hyl - n- oct yl chl orosi | ane 1..04 . 4.
"H-NMR{EMEOx 8l 1 d65: Fhelrasin® E’Hﬁ) 'rri7>r<n?3r'g gzs%’l) Heg ©-24
t roomte ratu hoprs d ni grege T =
(18, (?éa‘?:t*l orEn' Sm@sdr%'%gsﬁg%'r ??'t ?Jgn_egqgetﬁ\%ééngé?%ylt}l}é'c?{'atJe—
7.6 udNd Yederoy,the, T or reds os gani ¢ layes wag, vessed(mithid, J =
saturated brine, and then the thus-washed organic
11.7 hayer was 1dHzed oves-Sorh ummsuflat . 1ankgHr ask,. FARe-LRMS
sol vent was renoved and the residue was purified
{(negathveugly &Gt dM-8) 11 dmagel Cedkdnhior hfoHeegrHphy, 67-37: H,
(5-126 net hanol / chl orof orm, V\,here%y t he Conpound 10
5.84; \is obildi.n&euad:aC. whf t B2 sdti & -@340Nngl058hy mp 188°C
(deco' H NVR(DVSO-d6)8 7.87 (1H, d, J = 7.6 Hz), 7.34 (2H
B-4d), 6.31 (2H, m, 5.82 (1H, d, J = 7.4 Hz), 4.44
[0076111H, dd, J =13.4 Hz, J = 7.7 Hz), 3.97-3.81 (4H, m,
.34 (12H, m, 0.93 (3H, m, 0.68 (2H, 36 m, 0.19
Examp{&Hos); FAB-LRMS miz 423 (M{). Anal. Calcd for
- T C20H34N4O4SI ' 0. 2H2O C, 56.36; H, 8.14; N, 13.15.
57 -0- E;Fﬁi}lﬁ@isl'hﬁl-{ﬁ@cﬁ@lslﬂlylﬁw 92; cindk2 6 deony-14@R€0- [ 0071]
anple
arabinoféggnosylcytosina (10)

CNDAC (1.00 g, 3.96 mmol) was dissolved in N,N-
‘dimethylformamide (hereinafter referred to as DMF) (40 mL), and
imidazole (593 mg, 8.72 mmol) and dimethyl-n-octylchlorosilane
(1.04 mL, 4.36 mmol) were added thereto. The resultant mixture was
stirred at room temperature for 3 hours under nitrogen. The
reaction mixture was partitioned between ethyl acetate and water,
the formed organic layer was washed with saturated brine, and then
the thus-washed organic layer was dried over sodium sulfate
anhydrate. The solvent was removed and the residue was purified
through neutral silica gel column chromatography (5-12%
methanol/chloroform), whereby the Compound 10 was obtained as a
white sclid (940 mg, 56%).

'H-NMR (DMSO-d¢) 7.87 (1H, 4, J = 7.6 Hz), 7.34 (2H, br 4), 6.31
{(2H, m), 5.82 (1H, 4, J = 7.4 Hz}, 4.44 (iH, dd, J = 13.4 Hz, J =

7.7 Hz), 3.97-3.81 (4"H, m), 1.34 (12H, m}, 0.83 (3H, m), 0.68 (2H,
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5' - O D net hyl phenyl sil yl -2' -cyano-2' - deoxy-1-(3-D
ar abi nof uranosyl cyt osi ne (11) The general procedure of
* Exanpl e 10 was repeated through use of CNDAC (1.00 g,
3.96 mmol ) and di et hyl phenyl silyl chloride (723 L
4.36 mmol ), whereby the Conpound 11 was obtained as a
white solid (624 ng, 401). 1H NVR(DMSO-d6)8 7.72 (1H
d J=7.6 H), 7.57 (2H, m, 7.41 (3H m, 7.25 (2H
br d), 6.24 (14, d, J = 5.6 Hz), 6.20 (1H, d, . J = 7.3
m), OkZY, (6H64S)(JI-F,ABOL,LPMS=T“77?-’64?%)SM}E.)SSA’(‘ES-I; ﬁ?fc%fs?z* 3.77

4H, m), 0.37 (6H, _s);. FAB-LR 7 ; e,
Cacts AN EH § HB00 SO BRI, %42"%*‘%@%%4?%7; {r%ﬁ‘% égn @ﬁ,'%' o
14.17. Found: C__54.77, H  7.80; N, 14.01; np
7.92i 189 330 7 [BO7LP CExanpl e 12
{007§'-C>EXnethylthexylsiIyI-2'-cyano-2‘-deoxy-|-R—D—
r}bofuranosylcytosine (12)
Exampgé;gyano-Z'-deoxy-l-(3-D—ribofuranosylcytosine _
trifluoroacetate (55 ng, 0.150 mml) was dissolved in
57 -0 -DMref By Dodnyls iand -ent-dgande2 (4eony - 105602 mml ) and
dimethyl thexylsilyl chloride (29.4 L, 0.15 mol) were
arabiandfilega o ltant m xture was stirred at

room tenperature for 5 hours der nitr n, e
rEgﬁt?%ﬁ?qﬁ%dﬁﬁqgeﬁ&§ep8?t#F?@ﬁg%g%%ﬁﬁ%%%%gFﬁggHa%%ﬁgﬁ%? use
ter, 7 4 f o) Rog Washesh i
ot ol 18, fla & e e SR TR AR B e Ehersce. (22

UL, 42%Ey .rtgjt)le’ax&Le;% dhbCHoMYSinE O URsS Wtalifed as a white

vent was renoved and the residue was

solidPyebhigg, 4dwough silica gel colum chronat ography

(7-10% nmet hanol /chl oroform), whereby the Conpound 12
- NMRESMADbiR) der. a5 @H, 4, J = 7.6 Hz), 7.57 (2H, m), 7.41 (3H,
m), 7.25 {2H, br d), 6.24 (14, 4, J = 5.6 Hz), 6.20 (1H, d, J =
7.3 Hz), 5.64 (1H, d, J = 7.6 Hz), 4.38 (IH, m), 3.92-3.77 (4H, m),
0;37 (6H, ©); FAB-LRMS m/z 387 (MH'). Anal. Calcd for
CyoHpoN,0,81+0.5H,0 : €, 54.67; H, 5.86; N, 14.17. Found: C, 54.77; H,
7.80; N, 14.01; mp 139-140°C.

[0072]

Example 12

5’-O—Dimethylthexylsilyl-2’—cyano—2’—deoxy—1—ﬁ-D-

ribofuranosylcytosine (12)

27 -Cyano-2' -deoxy-1-p-D-ribofuranosylcytos ine
trifluorocacetate (55 mg, C.150 mmol) was diggolved in DMF (0.5 mL},
and imidazole (41 mg, 0.602 mmol) and dimethylthexylsilyl chloride
{29.4 puL, O.-15 mmol) were added thereto. The resultant mixture was
stirred at room temperature for 5 hours under nitrogen. The

reaction mixture was partitioned between ethyl acetate and water,
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white foam (59 ng, 100% . 1H NVMR(DMSO-d6)5 7.61 (1H,

d, J =7.6 H), 7.32 (2H, br s), 6.29 (1H d, J = 5.6
Hz), 6.28 (1H, d, J = 7.3 Hz), 5.74 (1H d, J = 7.6
Hz), 4.26-4.32 (1H, nm), 3.91-3.95 (1H, n), 3.76 (iH,
dd, J = 3.6 Hz, J = 11.5 Hz), 3.71 (1H, dd, J = 3.6
Hz, J = 11.5 Hz), 3.56-3.60 (1H, ), 1.53-1.63 (1H,
m, 0.81-0.86 (12H, m), 0.00 (6H, s); FAB-LRVS iz

the £pigen friantSolayer, nae (SbaFaghtth SEbpiag By Sha chen

- : 73] . :
R i e P T R

anhydrate- CYAIO-s A vedeo¥Ys| rédofe@rall nofdraseaybcysospnei fied
(13) The Conpound 6 (79 ng, 0.200 mml) was dissol ved
through BUFi¢2 ge#l)golamch ichirdazobgrébdy nfy{-1®%793 mmol ) and
tert-butyldinmethylsilyl chloride (60 nmg, 0.40 mmol)
methaped é chiideaf oter etwiierehy khet Gpererd 13 Mas etatinpdons
. tenperature for 24 hours under nitrogen. The reaction
whitenifoplr 65348 pa¥@9d%i-oned bet ween ethyl acetate and

' ter e for organi c Laye s hed. wi.t h
lH'NMgz*P”ﬂﬁ%’cdé&Eb?:r%efrFﬁhd “?’hréjf T8 Bl tehe r gance’ ©-2°
(1m, QY8 _V@Ss dkied ovar (§adi 4 sulfale panhudral qunThe, 7 -
sol vent was renpved and the residue was purified
7.6 Hehr0wghssilizagel wggl Brwichrosvtagr aphy 3(.2% (1H, dd, J =
nmet hanol / chl orof orn), whereby the Conpound 13 was
3.6 Habt di aetl a5 He)whit.g1f dakh, (d4, n§, = 7B0B)Hz,3F = 11.5 Hz),
1H NVR(DMSO-d6)8 7.62 (1H, d, J = 7.6 Hz%, 7.30 (2H,
3.56-Br.68) (16, 28 , (1453 dh-63 d1f6™Mz) 0-8179-3GH(1H, = D@0 (6H,
Hz), 4,53 (1H t, j. = _.7.6 Hz)., 3.92 (2 0 .3.7
5); FEBLLRNG eGP M Ny P AT T, CabaSORbi Oyt 80
7.66;F§,B_ Eﬂ\@omz«zou%%% (c'\,/'_r5)4'.659013f"]7.59; N, 14.47; mp 187-187.5°C.
[0073]

Example 13

5/ -0-Dimethylthexylsilyl-3’-0- (tert-butyldimethylsilyl) -2’ ~cyano-

27 -deoxy-1-8-D-arabinofuranosylcytosine (13)

The Compound 6 (79 mg, 0.200 mmol) was dissolved in DMF (2
mL), and imidazole (54 mg, 0.793 mmol) and tert-butyldimethylsilyl
chloride (60 mg, 0.40 mmol) were added thereto, the mixture was
‘stirred at room temperature for 24 hours under nitrogen. The
reaction mixture was partitioned between ethyl acetate and water,
the formed organic layer was washed with saturated brine, and then
the thus-washed organic layer was dried over sodium sulfate
anhydrate. The solvent was removed and the residue was purified
through silica gel column chromatography (2% methanol/chloroform},

whereby the Compound 13 was obtained as a white foam (74 mg, 73%).
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Exanple 14 3

5'-Bi s-O-di met hyl thexyl silyl -2"-cyano-2' - deoxy-1-(i-D
ar abi nof ur anosyl cyt osine (14) CNDAC hydrochl ori de
(3.40 g, 11.8 mml) was dissolved in DMV (100 ni),
and i m dazole (5.42 g, 94.4 mol) and

di net hyl thexylsilyl chloride (9.27 nL, 47.2 mmol) were
added thereto. The resultant m xture was stirred at

. 50C for 20 hours wunder nitrogen. The reaction n1xture
H-NMRAGHSOedeEntTr-82ed 1Hndér I reducediZiredsdPe (2Hndo¥ H? -

(1, Gerbin e B sy oy b & ﬁfen?et ChrsrEeh s fuf e, o -
7.6 Hf) SAt Uy aleq g“FA overtgﬁgﬁ tnhe h%% "é@ﬁheﬂ)or@aﬁcﬁm m ,

a’yer Was um su fate anhydrate
0.12 ? m%%Brgﬂggeg/gngu;hgﬁrge5|due was purified
roug I ca gel colum chromatography (0- 10%
[oo74fet hanol / chl orof orm), whereby the Conpound 14 was
obtained as a white foam (4.80 g, 76%.
ExampletNVR(DMSO-d6)5 7.62 (1H, d, J = 7.6 Hz), 7.29 (2H,

br s), 6.23 (1H d, J:76Hz) 577(1Hd =7.6
37,57 +Big-Or BRet byl thexyJs Hy -3 1gyanp-2’ 7dg0 (2H,
arabi b o crbob h ) B0 (2M M, 085 (24K M.

Sl QBR800 om0 M 8 ubanosds- gt dn oue

I'nof uranos cyt ine (15) The genera

(100 %%fcﬁﬂﬂf%ﬂﬁhaﬁéﬁgpk§ 4§ a4 epe@icad thaough use of
1.00 g, 3 mmol ) and di et hyl i sopropyl sil vyl

dlmetlﬁz‘ﬁitﬂ{dm51ﬂ.1{l8ahﬂr&:x1d@ ® mmly, Wierehypol hewEorproidwi
15 was obtained as a white foam (1.96 g, 97%.

" thereto. The resultant mixture was stirred at 50°C for 20 hours
under nitrogen. The reaction mixture was concentrated under
reduced pressure, and the residue was partitioned between ethyl
acetate and water. The formed organic layer was washed with
saturated brine, and then the thus-washed organic layer was dried
over sodium sulfate anhydrate. The solvent was removed and the
residue was purified through silica gel column chromatography (0-
10% methanol/chloroform), whereby the Compound 14 was obtained as
a white foam (4.80 g, 76%).
14_NMR (DMSO-d¢)8 7.62 (1H, 4, J = 7.6 Hz), 7.29 (2H, br s), 6.23
(14, 4, J = 7.6 Hz), 5.77 (1H, 4, J = 7.6 Hz), 4.53 (1H, dd, J =
7.6 Hz, J = 7.3 Hz), 3.91 {(2H, m), 3.83-3.71 (2H, m), 1.60 {2H, m),

'0.85 (24H, m), 0.14 (12H, m).

[0075]

Example 15

3',5’-Bis—o—diethylisopropylsilyl—z’-cyano-z’-deoxy—l—B-D—
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"H- NMR(DMSO-d6) 8 7.76 (1H, d, J =

br s), 6.30 (1H, d, J = 7.6 Hz),

Hz), 4.68 (1H, dd, J = 7.7 Hz, J 7.4 Hz), 4.03 (2H,

n, 3.87 (2H, n), 1.01 (26H, m, 0.71 (8H m;

FAB-LRMS mz 509 (MH). [0076] Exanple 16 3'

S -Bis-Otriisobutylsilyl-2'-cyano-2'-deoxy-I-(3-D

ar abi nof ur anosyl cyt osi ne (16) The general procedure of

_Exanpl e 14 was repeated through use of CNDAC (1.00 g,
arabigoferamegyl et@sing ddBhtyl silyl chloride (3.22 ni,

12.0 , j
Pt SOTesHh EROREOY o Ry SR RACDUED. HBpa v Lo (o vee

J, = 4 ol 2 o] 9 ) . = .
of CNﬁé§’(%:%és%;ﬁg.%§’mﬁgég7$§qFéﬁ%@%{%%fﬁ%fﬁ%}g%?ggligh%é%fﬁe
(1.83 ::EL, ‘]102. & -rind1B), w§e§2bg3ﬂne Monpouil (EHwagddobdained las a

, = 11.5 Hz), 1.83-1.72 (6H, m, 0.94 (36H m,

whiteO£d5m0(B>d BRHo7) ;. FAB-LRVS miz 649 (MH ). [0077]
Exanple 17 3

1H - NMID{ DMBICS-dQ) § dF ST i, ndocUy+sT1 41522 -TyBand2E, - Beosty - 16 (30
3- D arabi nof uranosyl cytosine (17) gener al

Th
(1H, é;o&oeilgx’fce‘iﬁz)aénﬁpe(l ' Vs ‘:Fé'pe"at“e&IZShréu@ﬁ (SR Hy I =
0 1.Q0 g, 3. | dj -p- i
7.7 HgnlOrT db* (F 38%1119,3 ?@W@%@@%m@%%ﬁ%%
was, o | | il (970 ny, % .
0.7% ﬁ—ENA}H ( %f@%oq‘?gﬂsgﬁ“f%i&%lﬁ@ﬁ?%o; 7.(4 Hz;r? 7.4.%6/()(2H,

[007€E d, 6.19 (1H, d, J =7.4 Hz), 5.74 (1H, d, J = 7.6
), 4.52 (1H, dd, J = ‘
Example 16

7.4 Hz), 7.34 (2H,
5.82 (1H, d, J = 7.4

, 3/ ,5/ -Bis-O-triisobutylsilyl-2’-cyano-2' -deoxy-1-B-D-

arabinofuranosylcytosine (16)

The general procedure of Example 14 was repeated through use
of CNDAC (1.00 g, 2.96 mmol) and triiscbutylsilyl chloride (3.22
ml, 12.0 mmol), whereby the Compound 16 was obtained as a white
foam (2.48 g, 96%).

1H-NMR (DMSO-d¢) 8 7.65 (1H, d, J = 7.4 Hz), 7.30 (2H, br 4), 6.19

I

(14, &, J = 7.3 Hz), 5.76 (1H, d, J = 7.4 Hz), 4.58 (1H, dd, J

6.9 Hz, J = 6.8 Hz), 3.87 (3H, m), 3.75 (1H, dd, J = 3.1 Hz, J
11.5 Hz), 1.88-1.72 (6H, m), 0.94 (36H, m), 0.75-0.59 (12H, m);
FAB-LRMS m/z 649 (MH").

[0077]
Example 17

3’,5'—Bis-0-(dimethyl-n-octylsilyl)—2’-cyano—2’-deoxy—l-B-D~

arabinofuranosylcytosine (17)

The general procedure of Example 14 was repeated through use
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7.6 Hz, J =7.7 Hz), 3.92 (1H, dd, J =7.9 Hz, J =7.6
Hz), 3.86- 3.67 (3H m, 1.25 (24H m, 0.82 (6H m,

0.60 (44, m, 0.10 (12H, m [00781 Exanmple 18 3

15" -0-(Di -tert-butylsilanediyl)-2'-cyano-2'-deoxy-I-(3
-D- arabi nofuranosyl cyt osi ne (18) CNDAC (504 ng, 2.01
mmol ) and silver nitrate (747 ng, 4.42 nmmol) was

di ssolved in DMF (20 nmL), and di-tert-butylsilyl

fl th |f
or B SH ! {6 e Lo SndBr L oot At ta ey 1 eoofREd IR it iae
(z.38 mxtuf e dgﬁ@oﬁt) Evﬁgreﬁ)tr £R0r glah Yy ok oéb%nedz as a

m nut'es’ nitrogen, triethylamne (612 L,

colorT®®S )ovRs B@dad,t Bespt o, and the reaction mxture was
stirred again or 5 mnutes. The reaction nixture was

1 -NMEE OBt B¢ undanrl edyced= pr essiyE, 7and YbR, residlue 6.19
was partitioned between ethyl acetate and water. The

(1H, dordred Dbrigdiz)c 5l A¢eflBasiwasired -wi HE)wateb2 abfl, dd, J =
saturated brine, and the thus- washed org anl g Ig%/

7.6 HgmsT o ied &ier §®8?uh3r%ul‘$%rt67 anHydr gf‘e 73efnt3 86-
hl d
N e U

insoluble matter. The filtrate was concentrat ed, and
the residue was purified through silica gel colum
[oo7&hr omat ogr aphy (2-5% 41 net hanol / chl oroform, fol | owed
by crystallization fromhexane, whereby the Conpound
Exampl8d 1@s obtained as a white solid (712 ng, 910).
1H NVR(DMSO-d6)6 7.72 (1H, d, J = 6.9 Hz), 7.33 (2H,
57 B0- ()i - t@antAbumeslban@dlyB 29 -EyEnod2’ jdeory 9l -
4.33 (2H, , Qlé—g n,

arabinofuranosyl yt051ne

m} .

CNDAC {504 mg, 2.01 mmol) and silver nitrate (747 mg, 4.42
mmol) was dissolved in DMF (20 wmlL), and di-tert-butylsilyl

bis{trifluoromethanesulfonate) (712 pL, 2.21 mmol) was added

thereto under cooling with ice. The reaction mixture was stirred
at room temperature for 30 minutes under nitrogen, triethylamine
(612 pL, 4.42 mmol) was added thereto, and the reaction mixture
was stirred again for 5 minutes. The reaction mixture was
concentrated under reduced pressure, and the residue was
partitioned between ethyl acetate and water. The formed organic
layer was washed with water and saturated brine, and the thus-
washed organic layer was dried over sodium sulfate anhydrate. The
. solvent was removed, and chloroform was added to the residue,
followed by filtration through Celite for removal of insoluble
matter. The filtrate was concentrated, and the residue was

purified through silica gel column chromatography (2-5%
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3.81 (1H, m, 1.04, 0.97 (each 9H, each s); FAB-LRVB
mz 393 (M. Anal. Calcd for C18H28N404Si 1.3 H2O :
C, 51.98; H 7.42; N, 13.47. Found: C  52.00; H
6.98; N, 12.94; np 139-140C. [0079] Exanple 19
3'-O D net hyl t hexyl silyl-2"-cyano-2'-deoxy-1-(3-D

ar abi nof ur anosyl cyt osi ne (19) Conpound 14 (5.11 g,
9.52 nmol) was dissolved in tetrahydrofuran

(hereinafter referred to as THF) (50 nL). An 80
methamqﬁl»ém;@norfioﬁfmlher Sabbeved & &W%aﬁe)g%i%d@é?}“ hexane,
, thereto. The mxture Sti d_at_ .t
mersbisL % Foorbintned S, 155 S o8 " CERETR LS.

91%) under reduced pressure. The residue was co-boiled
“thr eedtl mes with ethanol, and subsequently chl oroform
1pp dded: theret The whit hd &h Ciprta e
" N%%btgéﬁngg%by(gﬁ' T ors TR 2ol d et e
(15, bR & 10%metthanol; chtor of aran,sal.@ent(2Hi xhur €4 . End2Ehem) ,
resultant m xture was washed w th saturated aqueous
3.81 $T4lji um hyldodgencar bomatte SMheaicdr Fod FAByRRNE W/ &93 (MH").
was washed with water and saturated brine, an t!&e
Anal.tﬁ;?c@vafweﬁléhg&%maferﬂz@as dri 2l Ser sdditgh N0 13-47-
sul fate anhydrate The sol vent was r ed, and the
Found &g oﬁfe%s%erﬁs?gr' | ¥z etf f9r4dmmph&5?§ﬁé,2g?%‘ t her eby
wm%l eld the Conpound 19 as a white solid (3.04 g, 81%.
2 1H NVR(DVBO-d6)S 7.79 (1H, d, J = 7.6 Hz), 7.26
Exampi@Ho br d), 6.19 (iH d, J =7.6 H), 577 (1H d, J
= 7.6 Hz), 5.19 (1H, dd, J = 5.3 Hz, J = 4.9 Hz),
37 —0-BikdcHyihhestg 53171 629-df¥and) 7 -Aedxhiz) -3085 (i H, dd,
J=7.6 H, J=73HW), 3.74 (2H m, 3.56 (iH m,
arabidoB@rar(oeilcyrosing4(I9PH, n), 0.18, 0.15 (each 3H,

each s); FAB-LRMS niz .
Compound 14 (5.11 g, 9.52 mmol) was dissolved in

tetrahydrofuran (hereinafter referred to as THF) (50 mL). An 80%
Aqueous trifluoroacetic acid (50 ml) was added thereto. The
mixture was stirred at room temperature for 3 hours. The reaction
mixture was concentrated under reduced pressure. The residue was
co-boiled three times with ethanol, and subsequently chloroform
was added thereto. The white solid that precipitated was obtained
by filtration. The solid was dissolved in a 10% methanol-
chloroform solvent mixture, and the resultant mixture was washed
with saturated aqueous sodium hydrogencarbonate. The formed
organic layer was washed with water and saturated brine, and the
thus-washed organic layer was dried over sodium sulfate anhydrate.
The solvent was removed, and the residue was crystallized from

hexane, to thereby yield the Compound 12 as a white solid (3.04 g,

81%} .
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395 (MH). Anal. Calcd for CL8H30NAOM4SIi: C, 54.80; H
7.66; N, 14.20. Found: C, 54.54; H 7.70; N, 13.82;
nmp 159-161C. [0080] Exanple 20

3' -0 D net hyl t hexyl silyl-2'"-cyano-2'-deoxy-I|-R- D

ar abi nof ur anosyl cyt osi ne net hanesul fonate (20)
Conmpound 14 (3.00 g, 5.11 mmol), synthesized in a
manner simlar to Exanple 14 except that purification

was not perforned, was _dissolved i t | (10
- MR { Brf % %rddegéoLF§~6Vv%% 'g37d§£3%glre 5. d%)eﬁ'lg

xtur e tinr rogm tenperatyne £o , , T =
(1H, ﬁgubsf EpgéFﬁdcgfgse?%%O %L)&mggﬁéﬁégg't% ?ﬁez%gaé?%on
5.3 udl XFuLes o and theswhicig, seh) drthad. onegi pi tavesd nes, 3.85
obtai ned by filtration, to thereby yield the Conpound
(1, 48, as a Wy tmex,sol =d7(31. 82) g, 3 570) (2H, 1) NVR( BVBOLE6)E , 1.59
9.58 (1H, br s), 8.64 (1H, br s), 8.23 (1H, d, J =
(1H, @) 9 6zd4 G283 fdh, 0d18J &.T753{edgh 36l,1pachHs) ¢ FAB-LRMS m/z
7.9 Hz), 4.60 (1H, dd, J = 7.6 Hz, J = 7.9 Hz), 4.08
395 (WHP, . dal) Sa¥cd Fpr Cuebhdfa@®Sir) C/35808¢pHl - 663 &g 14-20.
(1H, dd, J = 3.6 Hz, J =12.5 Hz), é: ZC(3H, s), 1.59
Foundf 1§y %§:54. 85 (17@; Wy, 19:9%8 W 18Aedch®3H, each s);
1008 B-LRMS (negative) mz 489 (MH-; Anal. Calcd for
9H34N4O7SSi : C, 46.51; H, 6.98; N, 11.42. Found: C
Examp?8- 46; H 7.02; N 11.42; np 203-204C [0081] 43
Exanpl e 21
37 -0-Bim&t B ed HuaySANKAPYY Stbatho 22 - oyengs-2 -fdpexy- 1- (3- D-
ar abi nof uranosylcytosine (21) An 80% aqueous acetic
arabinofdrambsptliaytosiaenmethasesabenate EGdapound 15 (400

, 0.786 mmol ), and the m xture was sterSd.at
ompound 14 (3.00 g, 5.11 mmol), synthesized in a manner

similar to Example 14 except that purification was not performed,
was dissolved in ethanol (10 mL). Methanesulfonic acid (800 pl)

was added thereto. The mixture was stirred at room temperature for
2.5 hours. Ethyl acetate (10 mL) was added to the reaction mixture,
and the white solid that precipitated was obtained by filtration,
to thereby yield the Compound 20 as a white solid (1.42 g, 57%) .

1H-NMR (DMSO-dg)d 9.58 (1H, br é), 8.64 {(1H, br s), 8.23 (1H, 4, J =

7.9 Hz), 6.23 (1H, 4, J = 7.3 Hz), 6.17 (1H, d, J = 7.3 Hz), 4.60
(1%, dd, J = 7.6 Hz, J = 7.9 Hz), 4.08 (1H, 4d, J = 7.6 Hz, J =
7.9 Hz), 3.80 (2H, w), 3.58 (1H, &d, J = 3.6 Hz, J = 12.5 Hz),
2.37 (3H, &), 1.59 (1H, m), 0.85 (12H, wm), 0.18, 0.16 (each 3H,
each s); FAB-LRMS (negative) m/z 489 (M-H) ; Anal. Calcd for
CyoH34N,0,881i: C, 46.51; H, 6.98; N, 11.42. Found: C, 46.46; H,
7.02; N, 11.42; mp 203-204°C. '

[oo81]
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roomtenperature for 5 hours. The reaction m xture was
diluted wth ethyl acetate, and washed with saturated
aqueous sodi um hydrogencarbonate. The forned organic
| ayer was sequentially washed with water and
saturated brine, and the thus-washed organic |ayer
was dried over sodium sul fate anhydrate. After renoval
of solvent, and the residue was purified through
neutral silica gel columm chromatography (2 to 15%
Exampﬁét%bnol/chloroforn) followed by crystallization

fron1hexane S,0ht ai ned as
3'-0-Digk CRXO; NF Crarete 15

1Ty 25 (2H br d), 6 17 (1H, d, J
arablgaghﬁéhqé&Ib d@ ?% {ZZ) 3= 7.4 ), 520 (1H t, 3 =
a3 éﬂg'a éﬂﬁs(&ﬂetﬂg aé;&:ébfhﬂibn J23 L8 &3 ,adlhb to
(1H, dd, J = 6.9 Hz, J = 7.3 Hz), 3.75 (2H, ), 3.57
Compo(Ad, 151) (40 %F,( D3AB6 Mol D, 6nd 4e mixtBAB- umt;ﬁ:zred at
381 (MH). Anal. Calcd for Cl7H28NAO4SI 0.7 H2Q
room Eamgaratmreﬂ f5, SNhowys 25 THeo JisgCtEon 51 gEire| wasy d&éuted

N, 13.87, 161- 163C
with stbic) RISt FAG Kias 2 %‘%oﬁ?ﬂ%@&%aﬂ%ﬁui%dlm

oSS PSS LAk PR L sy
washe%%‘ﬁﬁlg S‘watﬁ'élf LUar eae gtk fe@theh 50| Wrldo '%h(e4 t Al -weshatldadanic

reto, and the resultant mxture was stirred at
layer ! 988N LIETREIRH eodith SQ1 A teItamydiiaeer. eakticn minovaleof
was diluted with ethyl acetate, and washed with
solveﬁatumaledmaq@eadseswdsummrh@Uﬁbgén@wsbonaﬂéraﬁTﬁﬂ110& gel
formed organic | ayer was sequenti_al washed w th
columpgelRroraiPaaPiyatedter 13k, ® %ﬁbﬂ #ﬁ%%ﬁ‘s"ﬁéd whaned by

crystallization from hexane, whereby the Compound 21 was obtained

as a white solid (116 mg, 39%).

1_NMR (DMSO-ds) 8 7.79 (1H, d, J = 7.6 Hz), 7.25 (2H, br d}, 6.17
(1H, d, J = 7.3 Hz), 5.77 (1H, 4, J = 7.4 Hz), 5.20 (1H, t, J =

5.3 Hz), 4.60 (1H, dd, J = 6.9 Hz, J = 6.8 Hz), 3.86 (1H, d4, J =

6.9 Hz, J = 7.3 Hz), 3.75 {(2H, m), 3.57 (1H, m), 0.97 {(13H, m}),

0.66 (4H, m); FAB-LRMS m/z 381 (MH'). Anal. Calcd for

C17HogNs0s81+0.7 H,0: C, 51.94; H, 7.54; N, 14.25. Found: C, 52.06; H,

7.33; N, 13.87; mp 161-163°C.
[0082] -

Example 22

31 -0-Triisobutylsilyl-2'-cyano-2'-deoxy=-1--D-

arabinofuranosylicytosine (22)

Compound 16 (1.30 g, 2.00 mmol) was dissolved in THF (16 mL).

An 80% aqueous trifluorocacetic acid solution (4 mL) was added
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| ayer was dried over sodium sul fate anhydrate. After

removal of solvent, the residue was purified through

silica gel colum chronmat ography (5 to | oo

met hanol / chl oroform, followed by crystallization

from hexane, whereby the Conpound 22 was obtained as

a white solid (270 nmg, 300). 'H NVMR(DVMSO-d6)5 7.80

(1HdJ:76Hz)727(2Hbrd)616 (1HdJ

—73Hz%h578 J = 7. Q (1H =
theresog #pd Ghe t H?lﬁéu%&m"asdos lfmdéaé FEb‘“Jtém Tpture

for 35E%%n%§§§¥ gk%%%{mlﬁgﬁieFkHngk%u%? él Fﬂ{%ﬂ.

7. 04;
acetate anﬁa\vﬁ%x%g ws.g%ﬁ r?g%h%%%% Oag ué%g éaggéuﬁl\l 11 g|6 -
hydro%@ﬁcgz%at[@(m@he EXAnad &rpnic layer was sequentially

D net hyl -n-octylsilyl)-2"-cyano-2'-deoxy-I|-(3-D
washearﬁbtﬁoﬁaﬁéﬁuund.@w&n&aned(Eﬁinélnqnﬂuumelthps7gaﬁ@ed organic
~ 0.966 mmol ) was dissolved in THE (5 nmL). A 50%
1ayeraqgsodﬁlme:wa}f sciddugobul fake (Fhdraiss alfkeRr (1R81%ES, of
an the resul tant 'm xtur t Aj

solvehderecint e PN EHE ST SR TS GH IR 9P0 HARINE S

dilute £ v&atpgd ted
chromaaagaa dh)éotzl%1 ﬂ}f’d’r ggghga‘%b/ %{;Poro o\grcr}tég(ﬁ%gri;%%i g
crystigxgEat\fﬁ gh'alnl!'iillf x%kllel/ Wﬁéf@gy V\éﬂél Mﬁlf@ndzsﬁyr&MHEd

rine us-wash organi c | ayer was dried

as a Qﬁ@ﬁesggu&n (B4 hat,ezemhydrate. After renoval of
sol vent, the residue was purified through neutral

L S DR ge5 ToduINTLEGhIg et egraphyzY 2 T®7 105, br d), 6.16
met hanol / chl oroforn) wher eby the Co ound 23 was
(1H, dbt di ned- 2H2z)a khi’le (38)i @ (~)1/1 09 5-21 (1H, ad, J =

5.3 Wz, J = 4.9 Hz), 4.63 (1H, dd, J = 6.6 Hz, J = 6.4 Hz), 3.85-
3.71l(3H, m), 3.58 (1H, m), 1.81 (3H, m), 0.95 {18H, m), 0.69 (6H,
m); FAB-LRMS m/z 451 (MH'). Anal. Calcd for CosH3pN40481+0.7 Hz0: C,
57.04; H, 8.57; N, 12.09. Found: C, 56.98; H, 8.35; N, 11.9%96; wp
101-102°C.

[0083]
Example 23

31-0- (Dimethyl-n-octylsilyl)-2'-cyano-2'-deoxy-1-B-D-

arabinofurancsylcytosine (23}

Compound 17 (573 mg, 0.966 mmol) was dissolved in THF (5 mL).
A 50% aqueous acetic acid solution (5 mL) was added thereto, and
the resultant mixture was stirred for 20 minutes under cooling
with ice. The reaction mixture was diluted with ethyl acetate, and
washed with saturated aqueous sodium hydrogencarbonate. The formed

organic layer was sequentially washed with water and saturated
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' H NVR(DMBO-d6) 8 7.79 (1H, d, J = 7.3 Hz), 7.26 (2H,
br d), 6.18 (1H d, J = 7.3 Hz), 5.77 (1H, d, J = 7.6
Hz), 5.17 (1H, dd, J = 5.3 Hz, J = 4.9 Hz), 4.55 (1H,
t,J =7.3H), 3.86 (1H, dd, J = 7.6 Hz, J = 7.3

Hz), 3.72 (2H, ™), 3.56 (1H, n), 1.25 (12H n), O.84
(3H n), 0.60 (2H, ), 0.14 (6H s): FAB-LRMS mz 423
(M—|') Anal . Calcd for C20H34N4OASI: C, 56.84; H,

brlne ari% EthfS% 2[6865 %’I_& d%—éan:]cs q.ﬁli%’r ta'as 8dﬂ'§ed N}ve]r?’ sjo%’lum

-sulfater%#%fﬁfé 18Ut QQﬂﬁk%lzofc¥§fv@ntdqgﬁyt%saﬁgé was
of uranosy cyt osi ne (24a) CNDAC (10.0 g, 39.6

purlfi'@ﬁ”ﬁhﬂ%%hdhéﬁekaﬁdsim%e(lzﬁ@lﬁhh chromdesdrautwy|(2 to
di carbonate (26.0 g, 119 nmol) was added thereto, and

10% méttandyuhiantbforu} urehavesoys tiher €dmpnded mweefge:rb‘cfaomed as
28 hours at 50C. The reaction mxture was |left to

a whig®oiolighdlédnwent?23d¥kd under reduced pressure The
resi due was purified through S|I|ca col um

*H-NMRABMERatodgr ApAY (BHt 01036 Tret +afid i cAI- g?oﬁ%lfln)br\/ﬁ?e'r &oy-8

(18, %h -@guﬂﬁzﬁﬁ(ﬁsﬁ%ﬁs%n?ﬁ 47 ?1&(9“65 36”%%31%%5

T7.07=4£1
5.3 I-I21 gr6 %z;gzhz)QOQ(Sl% H_dH q4, Jy. 4. )%{'%)5 gﬁ?lﬁlﬁmd’a ¥

7.6 HA, 48 { YH3 ak), 33 992 (U4, fif)),r 3.8% (iH, W), B.2% (PH, m),
m, 3,64 (1H, m), 1.47 (9H s); FAB-LRVB nfz 353
0.84 (I ) ,A0ak0 Calicdndb ¢ oré CESH2GNACBAB-BRED @/ T 423 (MH') .
47.95; H, 6.06; N, 14.91. Found:. C, 48. 4 H_5.95;
Anal. r¢alpai for RpH18H019oT Ydddodd ) H.[ BoBb] N, 13.26. Found: C,
t ert- But oxycar bony 5' - Q. di met hoxytrityl-2'-cyan
56.83 1 ZH edRy- N1- 53 Dl%\refﬁﬁ’r?c#%rjé—’ﬁogyl cyt osi ne (24b) d

[0084]

Il

Example 24

4-N- (tert-Butoxycarbonyl) -2'-cyano-2'-deoxy-1-B-D-

arabinofuranosylcytosine (24a)

CNDAC (10.0 g, 39.6 mmol) was dissolved in DMF (250 mL). Di-
tert-butyl dicarbonate (26.0 g, 119 mmol) was added thereto, and
the resultant mixture was stirred under nitrogen for 28 hours at
50°C. The reaction mixture was left to cool, and concentrated
under reduced pressure. The residue was purified through silica
gel column chromatography (5 to 10% methanol/chloroform), whereby
the Compound 24a was obtained as a white solid (8.30 g, 59%).
1-NMR (DMSO-dg)é 10.47 (1H, s), 8.3%1 (1H, d, J = 7.6 Hz), 7.07 {1H,
d, J = 7.8 Hz), 6.26 (1H, 4, J = 5.6 Hz), 6.20 (1H, d, J = 7.1 Hz),
5.24 (iH, m), 4.43 (1H, m), 3.%90 (1H, m), 3.83 (1H, m}, 3.76 (1H,

m), 3,64 (1H, m), 1.47 (9H, s); FAB-LRMS m/z 353 (MH"). Anal. Calcd
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Compound 24a (4.00 g, 11.4 nmol) was dissolved in
pyridine (70 nL). Dinethoxytrityl chloride (4.65 g,
13.7 mmol ) was ‘added thereto, and the resultant °
m xture was stirred under nitrogen at room
tenperature for 22 hours. The reaction m xture was
quenched w th nethanol, and the solvent was renoved
under reduced pressure. The residue was co-boil ed
with toluene twice, and the co-boil ed product S
for CgHsdbPveld 3 H=6hl &r ctbrif: Fol foRéd By %‘éq%%ntﬁ'odfr}\% ¢, 48.04;
washi ng water and _saturated brine, The thus-washed
H, 5.9%gahi ci4 -dfer "wd20qized \ECO®Bd! um sul f at e
{Oosgghydrate, and the solvent was renoved. The residue
S purified through silica gel columm chromat ography
4-N-(ﬁQr£QB&%5§&JH¥HBﬁ9QbLﬁhL@I&HﬁH&ﬂoxyMymaylyzbheyaﬁanmoummbxy-
240 was obtarned as an yerfow foam (6. 64 g, 89%.
1 -p-p Lk VR INEOHEE) 6 }0od8né 1tkats) , 8.27 (1H, d, J = 7.8
HZ)y, 735 (4H, m, 7.26 (5H m, 6.90 (5H, m, 6.40
(Adhpalind) 22a5.(3 . Bi2) g, 61274 (Mgl) @ras) disgolvep)in pygpdine
(1H, dd, J =14.4 Hz, J =8.1 Hz), 3.96 (1H . m . 3.7
(70 mLBH, Dsyethoxptoiggl (chiomhde 1(.446)5(§H, 13y 7 gl ) pias afided
‘ (negative) mz 653 (MH)-. [0086] .. .
therehOn b DI CAPEORY IS5 (AT 1B PR RSTRITY 2
-2 - 0-- 2' =de = |- 3+ r.ahi r icRRnched
AR I T o T T e e
with hOcEMol 6Qndrlehe LBLYRRE! Rad Zrehbvdd 4ddrmrebificaddoressure.
tert-butyldinmethylsilyl 47 chloride (3.03 g, 20.1
The r&88Ddle Wele dtedithentth, tahteridhawiesul aadt thei g tpelled
was stirred under nitrogen at roomtenperature for 16
produbouvas Jimsalysdt ionchsrofermast Adnves Pt §§9upaeally
.reduced pressure, and the resjdue was ga%t%tioqggc 1aver
washipgt YRt ATk ISaEEEREeE P natdf. TFHE "BRERRT 1% 4

: : yer
was d\xl'\?gdmola\?ehredso 1&1@1 Ss%ﬁ.%g@éegnlg}rraglaece, and the solvent was

removed. The residue was purified through silica gel column

chromatography (0 to 2.5% methanol/chloroform), whereby the
Compound 24b was obtained as an yellow foam {6.64 g, 89%).

1H-NMR (DMSO-d¢} & 10.48 (1H, s), 8.27 (1H, d, J = 7.8 Hz), 7.35 {4H,
w), 7.26 (SH, m), 6.90 (5H, m), 6.40 (1H, d, J = 5.9 Hz), 6.27 (1H,
d, J = 7.3 Hz), 4.60 (1H, dd, J = 14.4 Hz, J = 8.1 Hz), 3.96 (1H,
m), 3.75 (6H, s), 3.46-3.36 (2H, m}, 1.46 {(9H, s}; FAB-LRMS
(negative) m/z 653 (M-H) .

[0086]

4-N- (tert-Butoxycarbonyl) -3'-0- (tert-butyldimethylsilyl)~-2'-cyano-

2' -deoxy-1-B-D-arabinofuranosylcytosine (24c)

Compound 24b (6.58 g, 10.1 mmol) was dissolved in DMF (60

mL). Imidazole (2.73 g, 40.3 mmol) and tert-butyldimethylsilyl
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foll owed by drying over sodium sul fate anhydrate.
After renoval of solvent, an 80% aqueous acetic acid

“solution was added to the “residue, and the resultant
m xture was stirred for 2 hours at room tenperature.
The reaction m xture was concentrated under reduced
pressure, and the residue was co-boiled with ethano
three tines. The resultant m xture was partitioned
bet ween et hyl acetate and water

The f d i
chlorfidpel3 vl Sedifert FMECHLY HBShoeodre (FRRRSSY ARG CHe resultant
t ted b The t hed
mixtuge; W oY el AR B AOEo R dFaTe Lo RS e foE 16
hoursg ol Iggrrne\é%%l Ehﬁl%gﬁi‘g%% V@ﬁld%‘fﬁ:'rfa‘tgé LhseHHFediddsa

um C rona ograp

hanQh / Gty ornfieh) wawh QQQYti&@eM 24ayhascetate
pressﬂ%&alﬂg% as a Béle ygIIEM/foan1(4 11 g, 889%.

and wateNVROIGRCLHIL8n8c0BatdH, wak whshed @ikh) safundigd Bprime,
s) , 7.31 (1H, d, J =7.6 Hz), 6.25 (1H, d, J = 6.6
folloWel, byt. Jdy {ridH oveyr, soAdEm( guﬂ_fam argilgigr PH Myten ygmoval of

1H, , 2.26 (1H, b 1.51 (9H, ,
SOlveé}t:LSamOSfl% E{Cém(ﬂ’wl%ﬁcgéz%%hagid o A 2 ﬁéﬁig?}%ﬂ ’}he
resuige, Oa%liiei]:]:(te éfﬁ%ﬂl&laf%‘t H‘S}ftg}lryl Yai s_%zyrarneéi or o goxguwfs atD room
tempeég%u api nolfé'%r ?%g%ghgﬂtxﬁﬁxﬂ&é rv&efé Wheacet-ated (ddder reduced

ound 33 nmmpl ) was dissolved in

ressmr@hl hemetdana il k. car-bﬂc:i.ll@cﬂaabﬂ{ icthatiod ¢hPealjimes.
was added thereto under cooling with ice, and the

The ré@ﬁmtaﬁﬂtminbunﬂwwamapaéslsione@db%nweannﬁﬂhyﬁp@ﬁaFﬁF% and
for 90 m nutes. The reaction nm xture was dilute

wateret Helmolformed csmaaBher baeRr mﬁb%rsw%éélﬂﬁfe‘%ﬁ?"é‘? Wl‘l% water

resi due was co-boiled with %g¥gnol t hree t.ines

and. spSRFBHEd By Nedl PP ORISR TR DR LFnd kR { B3 T FS Ve

th regidue
SOdll%%{légrg? h%n%&ra u\;ivgg? sgﬂgr Q%W@ﬂ@g@i@t}gﬂ&\r‘é&at "ﬁﬂa d

was obt al ne

was purified through silica gel column chromatography (0 to 2%
methanol/chloroform), whereby the Compound 24c was obtained as a
pale vellow foam (4.11 g, 88%). .
14-NMR (CDC1.)8 8.03 (1H, d, J = 7.9 Hz), 7.42 (1H, br s} , 7.31 (1H,
d, J = 7.6 Hz), 6.25 (1H, d, J = 6.6 Hz), 4.71 (1H, w), 4.01 (2H,
m), 3.85 (1H, m), 3.68 (1H, m), 2.26 (1E, br &), 1.51 (9H, s8),
0.91 (9H, s), 0.18, 0.15 {(each 3H, each s); FAB-LRMS m/z 467 (MH").

[0087]

31-0- (tert-Butyldimethylsilyl)-2'-cyano-2'" ~deoxy-1-B-D-

arabinofuranosylcytosine trifluoroacetate {(24)

Compound 24c {620 mg, 1.33 mmol) was dissolved in
dichloromethane (10 mb). Trifluorocacetic acid (10 mL) was added

thereto under cooling with ice, and the resultant mixture was
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as .a white solid (560 ng, 88% . 1H NVR(DMVSO- d
(1H, br s), 8.25 (1H, br s), 8.10 (1H, d, J =
Hz), 6.21 (1H, d, J = 7.3 Hz), 6.04 (1H, d, J =7.9
Hz), 4.59 (1H, dd, J = 7.7 Hz, J = 7.6 Hz), 4.03 (1H,
dd, J = 7.9 Hz, J = 7.4 Hz), 3.83-3.55 (4H, n), 0. 87
(9H, s), 0.14, 0.13 (each 3H, each s); FAB-LRMS
(negative) nfz 479 (MH-. Anal. Calcd for

stlrr§% %%ZgggﬁqgmggraRurilg%ﬁ $mp%f€%ef656ﬁ£fg%?gﬁgH%dmlgture

was d%%ﬁg%% hanol and cncent ted under reduced pressure.
oxycafbonylg nethoxytrltyl -0-

The rgéﬂEﬁQY$5§“@8¢%%hh¥H ﬁltEY@EK&ﬁbl deexy- bifed; followed by
ar abi nof ur anosyl cyt osi ne (25a) Conpound 24b (1.20 g,

additio8 3o JorwEsrai. SSTHey adhiite BbEi@lBhawlpredipidatelde was
(1.50 g, 29.4 mmol) and di nmethylthexylsilyl chloride

separd@e@7chetquahyl £ilimekjonerehertded thise CompouaRd24 Hexs obtained
resultant m xture was stirred under nitrogen for 40

as a tbife 1iEHA56PhBIr 88%) on ni xt ure was concentrat ed

under reduced pressure, and sidue,wa
o R o Sal vl B B g 6 - Hhe(H, & 9
pr or I & | gyer S Wb sgat upate rAe,

7.9 H?oi r%\(/j\z/eld %%n gry?ng %ﬁﬁi%\%dﬁ%43l}|l?atg a'?;hyd?a%)emnThe4 52
(11, 8@ vent WflrzenngdV anglz) 1 he gesiidyeaaasapurifs ek, J =
through silica gel colum chronatography 49 (hexane:

7.4 Hel hyd. secet.@se (zH3: @) { 00 187) ( 9H/vher)ebp flhe CohpoleariRGd,
was obtained as a white foam (1.25 g, 86'). 1H NWR
each $CDQVD-IRMS. (5egakive) W/= 47796 M) "7 2enly. 2’—2&1(09‘Hf°ﬁ)

claHZTP)Nio@lglaz)Mﬂrg%; 1-17(%_1662 §§ g4H|_En3ﬂ%69ch<4%q'é"9 H,
5.58; noudl ¥ S 18:%FebAt ™.

[0088]

6)8 8.91
7.9

Example 25

4-N- (tert-Butoxycarbonyl) -5'-0-dimethoxytrityl-3°-0-

dimethylthexylsilyl-2'-c¢yano-2'-deoxy-1-B-D-

arabinofuranosylcytosine (25a)

Compound 24b (1.20 g, 1.83 mmol) was dissolved in DMF (15
mL) . Imidazole (1.50 g, 29.4 mmol) and dimethylthexylsilyl
chloride (2.87 mL, 14.7 mmol) were added thereto, and the
resultant mixture was stirred under nitrogen for 40 hours at 50°C.
The reaction mixture was concentrated under reduced pressure, and
the residue was partitioned between ethyl acetate and water. The
formed organic layer was washed with saturated brine, followed by
drying over sodium sulfate anhydrate. The solvent was removed, and

the residue was purified through silica gel column chromatography
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3.35 (1H, m, 1.51 (9H, s), 0.77 (12H, m, 0.15, -0.07
(each 3H, each s); FAB-LRMS (negative) mlz 795 (MH)

[ 00891 ' ’ '

3' - O Di net hyl t hexyl silyl-2"-cyano-2' -deoxy-1|-(3-D

ar abi nof ur anosyl cytosine trifluoroacetate (25)
Compound 25a (1.23 g, 1.54 nmol) was dissolved in

di chl oronet hane (10 nmL). Trifluoroacetic acid (10 )
was added thereto under coal.in

t
(hexalg%ﬁuqﬂ’fk&ﬂt arekebre=wast R itrdd VF-V"FSE% fﬁﬂp@?“é%‘%néi 5 Was
ou he reacti Xt ur di | ut ed th
Obtal%?%a?ﬁ)la Wl‘ﬂf% cgﬁ@@n?raﬂe(}g unger fedulceg Sr e\émsure The
1 l e I t
H”NMF‘% D%HV%SB Clg;dg‘ih o% 0 foro or’ mt-,h[?_%gr,m%lgvtsgg%o rrll)d' 7

(1g, &hay DPreqy pizhat gdgg\/a§4§en@r ated st naugh, fol+redl arg) , 4.67
wher eby the Cbnpound 25 was obtained as a white solid

(1H, £513 A5 . 6/ 86)., 31bo NVRE{DMBO d6)e6. 86HL €1H, 3 n§3 GZPZZT“):
(11-1, d, J = 7.6 Hz), 6.05 (1H, , 1H, t =

3.35 718, hp), 4501 (PBH,st, Q.% 7(162}Hz)n)f30785(2ﬁS h(eafhséH

(1H, m, 0.85 (12H, 0.1 h 3H,
each gAB- Eﬁ@%d&@%é}va mg%f’g(ﬁvr‘ _%)C:ﬁgl . Cal igcpof)

[008 OH31F3N4(6Si 0.2 H2O: C, 46.90; H, 6.18; N, 10.94.
und: C, 46.76; H, 6.10; N, 10.67; np 151-154C

arablﬁéf@&éﬁgé¥1@?@8%hﬁ¥t@51ﬂ§u6b&HdEHHU§W(d6)(26) Conpound
25 (720 ng, I.4Z2 mmol) was dissolved in a 10%

nedsnnld eskoraf 28 ny sol vehtmuwbit wee (i6eckYed I®l | owed

by washi ng
dichloromethane (10 wL). Trifluoroacetic acid (10 mlL) was added

thereto under cooling with ice, and the resultant mixture was
stirred at room temperature for 3 hours. The reaction mixture was
diluted with ethanol, and concentrated under reduced pressure. The
residue was co-boiled with ethanol three times, followed by
addition of chloroform.

The white solid that precipitated was separated through filtration,

whereby the Compound 25 was obtained as a white solid (613 mg,

I NMR (DMSO-d¢)® 8.11 (1H, m), 6.22 (1H, d, J = 7.6 Hz), 6.05 (1H,

m), 4.59 (1H, £, J = 7.6 Hz), 4.01 (1H, £, J = 7.6 Hz), 3.78 (2H,
m), 1.59 (1H, m), 0.85 (12H, m), 0.18, 0.16 (each 3H, each s8);
FAB-LRMS (negative) m/z 507 (M-H) . Anal. Calcd for
CaoHa1F3N40OsS1-0.2 Hy0: C, 46.90; H, 6.18; N, 10.924. Found: C, 46.76;
4, 6.10; N, 10.67; mp 151-154°C.

[0090]
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with saturated aqueous sodi um hydr ogencar bonate (70
m.). The forned organic |ayer was sequentially washed
with water and saturated brine, and the thus-washed
organi c |layer was dried over sodiumsulfate
anhydrate. After renoval of solvent, the residue was
di ssolved in chloroform (30 nL), and 4N hydrochloric
aci d/ di oxane (354 L, 1.42 mmol) was added dropw se

B thegeto. The fornmed white precipitate was separated

e Erough filtration, followed by washing with

31-0- 9%9{ FOriR.aNd 4R Y 1L BY - PR Py ddigy-Gogppund 26 was

€ soll ny,

arablnbEﬁhEﬁdﬂﬁﬂayﬂﬁbanﬁ Bodtdehldrid | (2859 (1H br s),

8.19 (1H, d, J = 7.6 Hz), 6.19 (1H, d, J = 7.6 Hz),
chr@qw 26, (728 799 Hz32 i) V(aPHd1§5031VEd7lIB <‘Hz])°’

methago% c?reic;‘oﬁ%jrm %oggefvil_[nlﬁur% @_100( f%'?)-l,’ %fii@x_»}éc%b}@%ﬂhing

wien (AT d GREE) roftih kG ter et S
£ orme%?’opé)anfco li%gercwaégs §&meﬁ'ﬁ1al7ly3 hiasMedl%i 08 waber Qaﬁ{a

gaturétd (here, Blah@.X}z‘.ﬁéf Q@lﬁlylv}a&e&cd:lgmhboxﬁ?értwis Jridd over
triisopropylsilyl-2'"-cyano-2'-deoxy-I|-p-D- arabinofuran
sodiuvesyhLidtes ianbydfdZa) RiEear cepduré of syhtdidsi Aihegresidue
Compound 25a was repeated, 51 exce t hat conpound
was dga%oﬂme%ng chlogaf ap| 53 Qe )t r 900 6§ohy1i§ﬁ>1=191°rlc
chl ori de 11 m, 14.7 mmol) were e ed, whereb
acid/gpex ﬂd uLp73. %gﬂw)au% aggled Pél?%ai}ﬁl?rf The

rored f2 pARIIELEIR o Uil 16 1

follo&édl"’b}ﬂq\tasiliﬁg"'w@tﬂzchﬂor%foﬁn 3, drying, whereby the

Compound 26 was obtained as a white solid (552 mg, 91%).

'H-NMR (DMSO-d¢) & 9.60 (1H, br s), 8.59 (1H, br s), 8.19 (1H, d, J =
7.6 Hz), 6.19 (1H, d, J = 7.6 Hz), 6.16 (1H, d, J = 7.9 Hz), 4.57
(1, t, J = 7.6 Hz), 4.04 (1H, dd, J = 7.6 Hz, J = 7.9 Hz), 3.77
{2H, m), 3.55 (1H, m), 1.55 (1H, m), 0.81 (12H, m), 0.15, 0.13
{each 3H, each s); FAB-LRMS {(negative) m/z 429 (M-H) . Anal. Calcd
for CyigH3C1N,0,8i: C, 50.16; H, 7.25; N, 13.00. Found: C, 492.82; H,
7.31; N, 12.98; mp 206°C (decomp.).

[0091]
Example 27

4-N- {tert-Butoxycarbonyl)-5'-0O-dimethoxytrityl-3'-0-

triisopropylsilyl-2'-cyano-2'-deoxy-1-f~D-arabinofuranosyleytosgine

{(27a)

The procedure of synthesizing Compound 25a was repeated,
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3.80 (6H, s), 3.67 (2H, m, 3.37 (1H, m, 1.51 (9H,
s), 0.97 (21H, m; FAB-LRMS (negative) nfz 809
"(MH)-. [00921 N
3'-OTriisopropylsilyl-21-cyano-2'-deoxy-1-(3-D

ar abi nof ur anosyl cyt osi ne (27) Conpound 27a (1.05 g,
1.29 nmol) was dissolved in dichloronmethane (10 ni).
Trifluoroacetic acid (10 n) was added thereto under
cooling with ice. The tenperature of .the_.reaction

excephi KaF CARROE S48 t6-FBo%n teripb A e 3L FEHURP Py SityL
stirring for _90_m . Th [ '

chloxde | bo bt dindnBIOL Lt S Oy ot SRaY T adueapound

278 W gesgg&[:gr}]e&;t %erae%%?t%@émcﬁm led ishh et hanol three

!n%s resultant residué was purified through
H-NMR! l(EB@l els gobymyzChy OMPL.OGr aply)(10%4-6.83 (15H, m),
nmet'hanol’/ chl oroform, whereby a white solid was
6.32 Qbtipi@eds TThe ¥ eyl t anresoldd dibs Hi=sgobvEd, i d 10%3 Hz),
met hanol / chl or of orm sol vent mi xture, followed by
3.80 \EBhi sy, Wi 147 Q& umdt ed. Aquebilis Wodiluml (9H, s), 0.97 (21H,
hydr ogencar bonate. The formed organic |ayer was
m) ; FABGLRIS | tagrtiashe®/qi ER° W&l and saturated brine,:
{oosand the thus-washed | ayer was dried over sodium
2l fate anhydrate, followed by renoval of sol vent,
-0 PISLSY, P SATROUNI GLauas . @blA)Aeg a5 a white foam
arabifBfurdndS dHodihed)27p. 15 52 (1H, d, J=6.9 Ft):
577 (1H d, J = 7.6 Hz), 5.23 (1H m, 4.73 (1H t,
JosmBothdiz)7a 31845(4H, 1139 Bu@d (waid, dipsodved {1H m,
- 3.60 (1H, , 1.60 (21H, nm); FAB-LRMS miz 409 (MH).
dichlpnahetigaedl 1% o) C19FEENADrSRas 4 cHpetd cl 1 8 3ty ;Waﬁ) added

8. 01; . 29. : : : .
thereﬁﬁ Q%Q@Nﬁégglzi%g Evgléﬂdicec R 'Iﬁ'l:):?. %%mpg'razu:?% 'OPI’ tl‘?e&r%]a’ction

mixture was raised to room temperature, followed by stirring for

=

90 minutes. The reaction mixture was diluted with ethanol, and
concentrated under reduced pressure.

The residue was co-boiled with ethanol three times, and the
regultant residue was purified through silica gel column
chromatography (10% methanol/chloroform), whereby a white solid
was obtained. The resultant solid was dissolved in 10%
methanol/chloroform solvent mixture, followed by washing with
saturated aqueous sodium hydrogencarbonate. The formed organic
layer was sequentially washed with water and saturated brine, and
the thus-washed layer was dried over sodium sulfate anhydrate,
followed by removal of solvent, whereby the Compound é? was
obtained as a white foam (390 mg, 75%).

141-NMR (DMSO-dg)8 7.80 (1H, d, J = 7.6 Hz), 7.26 (2H, br 4), 6.15
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[0093] Exanple 28 3
5'-Bi s- O di net hyl t hexyl silyl-2"-cyano-2'-deoxy-1-R-D
ri bof uranosyl cyt osi ne (28)

- Cyano- 21- deoxy- | - R-D-ri bof uranosyl cyt osi ne
trifluoroacetate (183 ng, 0.500 mmol ) was dissolved in
DMF (2 m). |Imdazole (204 ng, 3.00 mmol) and
dinethylthexylsilyl chloride (295 L, 1.50 nmol) were

dded t her et d th | tant d
G, ghdér =t ? B gvevodelﬁé?%?s oo b e e .@h'”f“’ 4.73
t]t tat
(13, Rt & = Gnd BRE T dHmd or A &Py LT Al wasnga e

3.60 S@L raged; bghng, 0|nLQW%‘ABbY.RM§rW£194@/e(fMHSPdIMI caled
fate’ anhydrate e solvent was renoved, and the

for m%&gﬁ,}éﬁsmw putic’.i ed shresghusidioca gel 16okBMFound: C,
romat ography (0 to.5% et hanol / chl orof orm), wher eby
53, g5t;he, Conpoynd, 268 vas mpbtiaRred3zs. a white foam (248 ny,
929% . 1H NVR(DVMSO-d6)8 7.58 (1H, d, J = 7.3 Hz), 7.32
[00982H, br s), 6.25 (1H, d, J =6.9 Hz), 5.75 (1H, d, J
=7.6 Hz), 4.46 (1H dd, J = 6 Hz, J = 5.6 Hz),
Exampéegﬁﬁ(lH dd J=3.6 Hz, J 6 Hz

: & &g e 29 53
ribot b 9 i Q&%h yl -2' -cyano- 21- deoxy- 1- R- D
rbbot:yaﬁao@vicféa;@auns bZQib@m&mﬁ@t@g@aeng, 0.372
mol ) " was di ssolved 1n ethanol (1 niL). Water (100 L)
triflandoreehaves(lfomioc &ciS60( BBOL) ‘@a%gilrﬁﬁﬂl)\’ed/\éﬂeDHEdé%j ml) .

thereto, and the resultant m xture was stirre ag
Tmidazole (204 mg, 3.00 mmol} and dimethylthexylsily lorlde

(295 pL, 1.50 mmol) were added thereto, and the resultant mixture
was stirred under nitrogen at 60°C for 13 hours. The reaction
mixture was partitioned between ethyl acetate and water, and the
formed organic layer was washed with saturated brine, followed by
drying over sodium sulfate anhydrate. The solvent was removed, and
the residue was purified through silica gel column chromatography
(0 to.5% methanol/chloroform), whereby the Compound 28 was
obtained as a white foam (248 mg, 92%).

1H-NMR (DMSO-d¢)8 7.58 (1H, d, J = 7.3 Hz), 7.32 (ZH, br s), 6.25

(iH, 4, J = 6.9 Hz), 5.75 (1H, d, J = 7.6 Hz), 4.46 (1H, dd, J =

3.6 Hz, J 5.6 Hz), 3.91 (1H, dd, J = 3.6 Hz, J = 5.6 Hz), 3.79
(2H, m), 3.67 (iH, m), 1.60 {1H, mj, 0.85 (24H, m), 0.18, 0.15
(each 3H, each s), 0.11 {6H, s); FAB-LRMS m/z 537 {MH*)

[0094]

Example 29
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for 3 hours.. The reaction m xture was partitioned
bet ween et hyl acetate and saturated aqueous sodi um
hydr ogencar bonate. The fornmed organic |ayer was
sequentially washed with water and saturated brine,
foll owed by drying over sodium sul fate anhydrate.
After renoval of solvent, the residue was
crystallized from net hanol - diisopropyl ether, whereby
3102 ggyoound 9. Bs Q?tagQEQ a white i

ribof(l%lé!noglzl@togi@eq (ddH, d, J = 7.9

= 7. . D. —t, J = 5.3 Hz), 4.54 (1H, dd, J
=cémpoliEd I8 =(ZPB uldfz) 0.378%mbdH wWds BskblvedHinddihanol (1
= 5.4 Hz, J =7.9 Fz), 3.54 (2H m, 1.61 (1H m,

mL) . Owdter ((2H, pm), aBdlfetBadesemmiiBHcidadhsspl., FABR I RS1)
mz 395 (MH) : np 179-182C. [0095] Exanple 30

were 3ddedDbhetrdiyd t e/ Itdiel yesaliayphnoleturie s [StRrped at 40°C

ri bof uranogsyl cyt osi ne et hanesul f onat,e,(30), Conmpound
for 350055 - 1D FESFLARBI Tl%@%i%|%&litﬁgﬁﬁ%'h%§?eert 5oyt

. t golyl id a

acocap b p B DRGSRV G Loy B MBS, 20580 corc
organi8F 12yefl HE 65 qeiRS 844N Ih ¥ne QUM h afRicat @nll satikdted

was added to the reaction m xture, followed by
brineG08biDEwad thy id€zingheveli tedsah i shbhtdhanhyaeaipl t atficdr

was separated through filtration, whereby the
removEdnpbusdl Bhinashebtrasnddeagas Wyt lslglzed Egemngethanol -

88% . 1H NVR(DMBO-d6)5 9.53 (1H, br s), 8.56 (1H, br )
diisogyopgl 1ethepH whergby thegCepyouns 2P (vRS optajnedeag a vhite

, 6.13 (1H, d, J = 7.8 HzZ), 4.57 (1H dd, J = 3.9
5011‘1:;;53‘“% 5‘?5(7‘]’Hz), 3.99 (1H, dd, J = 3.1 Hz, J =

1H-NMR (DMSO-d6)8 7.70 (1H, d, J = 7.4 Hz), 7.32 (2H, br d), 6.29

224 Hz), 7.32
5.77 (1H, d, J

He)

]

(1#, 4, J = 7.9 Hz), 5.77 (1H, 4, J = 7.6 Hz), 5.1%9 (1H, t, J
5.3 Hz), 4.54 (1H, dd, J = 2.5 Hz, J = 5.6 Hz), 3.89 (iH, m), 3.74
(14, dd, J = 5.4 Hz, J = 7.9 Hz), 3.54 (2H, m), 1.61 (1H, m), 0.87
(12H, m), 0.18, 0.15 {(each 3H, each s); FAB-LRMS m/z 395 (MH"} ; mp
179-182°C.

[00¢5]
Example 30

' 3'-0-Dimethylthexylsilyl-2'-cyano-2'-deoxy-1-B-D-

ribofuranosylcytosine methanesulfonate (30)

Compound 29 (52 mg, 0.131 mmol) was dissolved in methanol

(150 pL). Methanesulfonic acid (8.5 pL, 0.13 mmol) was added
thereto, and the resultant mixture was stirred at 50°C for 5
minutes. Subsequently, butyl acetate (1.5 mL) was added to the

reaction mixture, followed by cooling with ice. The white solid
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6 Hz), 3.88 (1H, t, j =5.9 Hz), 3.68 (1H, dd, J
1 H, J= 12.4 Hz), 3.56 (1H, dd, J = 3.0 Hz, J =
2.4 Hz), 2.34 (3H, s), 1.60 (1H m, 0.85 (12H, m,
0.18, 0.15 (each 3H, each s); FAB- LRMS (negative) niz
489 (MH)-; nmp 211-212C. [0096] Exanple 31
4-N-(tert-Butoxycarbonyl)-3 -0dinethyl thexyl silyl-
cyano-2' - deoxy-|-R- D arabi nof uranosyl cyt osi ne (3l a)

cnae. FREcBE SO 5, SUOLDESATL O AU 5ty cne

CompoHHalgoawgg dyﬂﬁyﬂgﬂlEgeéyﬁﬁiialséihd“ﬁﬁ%em§5 g8spL, 27.4
wer e enpl oyed, whereby the Corrpound 3la was

- Nm@hiivﬁ:!dl%g)@ss ass*M"Klltl-le BQaH)(ls@s 9(1H,799% shh BVR6CPGI3)®, J =
d, Hz), 7.45 (1H, br s) , 7.31 (1H,
7.8 Hd) J6 1W GLH—,Iz)d, 6 %86(1|—I,—Izlj., 9.3 6(135 Hal), , J4=73. QlfH-’-),t 4.57
J =5.0Hz), 4.04 2H£&391 (1H' m, 3.71
(1H, @@, 3 = %.% Has, JJ==56738Fk) 3 5291‘61H(1ﬁdn)7 =135 I{@HJ =
c.c sEboogie® (2 Y 0578 u8) 2% (E8idea, o3 5t s, 5
12.4 Ig Pﬁé%geért@ﬁt oxjcarbonyly -2 - 05 di net hykthexyl sil v 5's),
1.60 RPUFOXNCArRRY ik Val Y § - 28 ; cyanp- @acdeony- bakhs) ; FaB-
ar abi nof uranosyl cyt osi ne (31b) 55 Conpound 3la (742
LRMS Itrﬂegétﬁ%)mmz) 4was (digpol vigd 21A - 2dbed) or omet hane (20
, and Boc-I-Val-OH (652 ng, 3.00 nmol), EDC (575
[009611;], 3.00 nmmmol ), and DVAP (9 ng, 0.08 mmol ) were added
thereto, and the resultant m xture was stirred under
Examph?ﬁ%gen at 0OC for 4 hours. The reaction mxture was

gartlédég¥¥%ag onyfp ?thg—dlmé% f%hexylsilyl—Z'—cyano-z'-

6.
3.
1

deoxy-1-B-D-arabinofuranosylcytosine (31a)

The procedure of synthesizing Compound 24c was repeated,
except that Compound 24b (3.00 g, 4.58 mmol} and
dimethylthexylsilyl'chloride (5.38 mL, 27.4 mmol) were employed,

whereby the Compound 3la was obtained as a white foam (1.78 g,

H-NMR(CDC15)8 8.04 (1H, 4, J = 7.6 Hz), 7.45 (1H, br s} , 7.31 (1H,
d, J = 7.6 Hz), 6.28 (1H, 4, J = 6.3 Hz), 4.73 (1H, t, J = 5.0 Hz),
4.04 (2H, m), 3.91 (1H, m), 3.71 {(1H, dd, J = 4.6 Hz, J = 6.3 Hz),

2.16 (1H, m), 1.54 (9H, s), 0.90 (12H, s), 0.26, 0.22 (each 3H,

each s).
[0097]

4-N- (tert-Butoxycarbonyl) -3'-0-dimethylthexylsilyl-5'-0- [N-(tert-

butoxycarbonyl) -L-valyl] -2' -cyano-2"'-deoxy-1--D-

arabinofuranosylceytosine (31b)
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and water, and the forned organic |ayer was
sequentially washed w th water and saturated brine,
followed by drying over sodium sulfate anhydrate.
After renoval of solvent, the residue was purified
through silica gel columm chromat ography (0 to 26
nmet hanol / chl orof orm), whereby the Conpound 31b was
obt ai ned as a white foan1(1 04 g, quant.). 1H NMR
(CDC13) S 7.97 (1H, d,_ J_ = d) ql 6. 22
(gpppoynd pla g7 2HE‘§I k. %‘i “é‘&‘ﬂr) as) dlsﬁoév‘?é 4.56

sty 28 35 ol el Gifoll st B, (g v

(575 gglbh??;@ r%%oél.) R%%g(gig n) 0. Q%gr%néo.pj Iferd %@a@zd:%lﬁhereto
and tHe- %%i@rty lfihexyksihy! S'élf’]%C( Ltﬂié@ry E’lht%ogéﬁa@@ e der 4

oxy 3--D- arabi nof uranosyl cyt osi ne

hoursbi sifte irebuet oaceiatwle (Bl pGonpoindedlbetdedo sphyl 4getate
mol ) was di ssolved in dichloronethane (10 nL Under
and webeti mpditte ifosmets PLYYDE®AEIHGT Wae?c |S&qpfethiglwshed

added thereto, and the res ant ti
with Veren HLIAEIrRE e AELPBn HR LA Vale CHVENPoaveF ot

ethanol, - and goncenisated wideh) @gﬂeceéh@rleésatm JFae

£
sulfatgqq et hanol several™ t1mes

purlfg.%hlm AYR 'g@&'@&ﬁﬁ& Quighnitldgeapae! (60ksimy

romat ogr aphy 0 15% net hanol / chl"orof orm,

methaMbEs @bdoddiRrEoNPauBdeBy RS Chipiuied 3ab aashobeabndd chs a
(812 ny, 56 78% 'HNMR (CDCL3) 8 8.41 (2H, br s),

white7£&88n (UH,04br,syuant75. (1H, br s), 7.69 (1H d, J =

. 7.6Hz),619(1HdJ:79Hz)588(IHdJ7

H-NMBHZ)CPXAS V55 (L7 t(1H) &, 706=H2)6 HE)od [-BH, (R, B) 386 (33, (1H,

4, a fﬁﬁs%zg)g,o(sggl( B, “ar (2% Doyl P56 anDm P P20 (2,
m), 4.17 (1H, m), 3.72 {(1H, dd, J = 5.9 Hz, J = 3.0 Hz), 2.15 {(1H,
m), 1.51, 1.46 (each 9H, each s), 1.01-0.86 {18H, m)}, 0.21, 0.17
(each 3H, each s); FAB-LRMS m/z 694 (MH'").

[0058]

3'-0-Dimethylthexylsilyl-5'-0-(L-valyl)-2'-cyano-2' ~-deoxy-1-f-D-

arabinofuranosylcytosine bis(trifluorocacetate) (31)

Compound 31b (1.00 g, 1.44 mmol) was dissolved in
dichloromethane (10 mL). Under cooling with ice, trifluoroacetic
acid (10 mL) was added thereto, and the resultant mixture was
stirred for 3 hours. The reaction mixture was diluted with ethanol,
and concentrated under reduced pressure. The residue was co-boiled
with ethanol several times, followed by purification through
silica gel column chromatography (5 to 15% methanol /chloroform),

whereby the Compound 31 was obtained as a white solid (812 mg,
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m, 0.21, 0.18 (each 3H, each s); FAB-LRVMS mz 494
(M+2TFA)'. Anal. Calcd for C27THA1LF6NSOOSi: C, 44.93;
H 5.73; N, 9.70. Found: C, 44.90; H, 6.18; N, 9.99;
np 118-120C. [0099] Exanple 32
4- N- (t ext - But oxycarbonyl )-5"-O [N (tert-butoxycarbonyl
)-L-valyl]-
-O(tert-butyldinethylsilyl)-2'"-cyano-2'-deoxy-|-(3-
78%) .0 ar abi nof ur anosyl cyt osi ne (32a) Conpound 24c (700
ng, 1.50 mmol) was dissolved in dichloronethane (20
1H—NM!@1—)@D@132 §°§:41VP‘JH O @5’2 "79933&9@ fE@'s)), BEDGs (35 br s),
ng, 3. nmol ), d DvAP (9 nm, nmol) were added
7.69 thayedp, 5 anml & hﬂ)r esubBalHEM &} ur e- Wa® $tzi)r,r 6dsandet, 4, J
nitrogen at OC for 3 hours. The reaction m xture was
7. 6p§zi i t4 ofed{ Bbt weed et Ayf Hebt &t &4 afldl wad er 4-3Ad (e m) ,
r med ogzganl c layer was_sequentially washed i

99 {SiiormancE ot kot or EnBS  FHT1 o¥ed fsdr(wmgmi“ve? 85 (128,

(.U

TR AL PRI O B o

'calcacgger@m f&éi &0 93rtet}ha&0béchkor9f%mFoamﬁr%by

oundS 3% was obt A ned as whi fe foam (1.

44, 90% Hquélnia) , B Ny 61 §)1290°?: 98 (1H d, J = 7 9 HZ)
2H, , 6.23 ( d,”J = 5.9 H), 5.01 (1H d,

[0099]_ 8 4 FE) 4 56 (2H n), 4.34 4.14 (3H, m, 3.73

(1H, dd, J =5.9 Hz, J = 2.8 Hz), 2.15 (1H, m, 1.52,
Exampbg 32 46 (each 9H, each s) 1.01-0.91 (15H, n) 0. 18,
LRV m

arabinofuranosylcyvtosine (32a)

Compound 24c (700 mg, 1.50 mmol) was dissolved in
dichloromethane (20 mL), and Boc-1-Val-CH (652 mg, 3.00 mmol), EDC
{575 mg, 3.00 mmol}, and DMAP (9 mg, 0.08 mmol) were added thereto,
and the resultant mixture was stirred under nitrogen at 0°C for 3
hours. The reaction mixture was partitioned between ethyl acetate
and water, and the formed organic layer was sequentially washed
with water and saturated brine, followed by drying over sodium
sulfate anhydrate. After removal of solvent, the residue was
purified through silica gel column chromatography (0 to 2%
methanol /chloroform}, whereby the Compound 32a was obtained as a
white foam (1.02 g, quant.).

H-NMR (CDCl;) & 7.98 (1H, 4, J = 7.9 Hz), 7.38 (2H, m), 6.23 (1H,
d, J =5.9 Hz), 5.01 (iH, 4, J = 8.4 Hz), 4.56 (2H, m), 4.34-4.14

(3, m), 3.73 (1H, d4d, J = 5.9 Hz, J = 2.8 Hz), 2.15 (1H, m), 1.52,
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Compound 32a (960 ng, 1.44 nmol) was dissolved in
di chl oronmet hane (10 nlL). Under cooling with ice,
trifluoroacetic acid (10 nL) was added thereto, and
the resultant mxture was stirred for 90 mnutes. The
reaction m xture was diluted wth ethanol, and
concentrated under reduced pressure. The residue was
co-boiled with ethanol several tines, follomed by
purification through silica gel cqlumm hy.

1.46 (sach %%Qée%ﬁﬁIﬁdnoﬂ/@ﬁFBr%%oFf% Nﬁer@b gn?%ng ¢h13H
32 was obtalngﬂ %s ite solid (682 ng 689 .

each gy W(% £ brs), 7.79 (1H br s), 7.67

[010@? 6.18 (1H, d J =182 Hz), 5.86 (1H, d, J =
6 Fh) 4 75 (1H, n), 4. 53 (1H m, 4.38 (1H, dd, J

51 -0-71.9v81 %) - :o4¥%e%tt%ﬁty§d£ﬁb£ﬁyisﬂnyl)-% 1¢vbabk2 Mdeoxy-1-
S O~ o e Y T BB (01, 5 0 17. 0. 15

B-D- a{caﬁﬁﬂbﬁﬂarﬁﬁs}lcy)cosm@ b RVE: i 71 AhalcMda2EFA) 32) Anal .
Calcd Tor CZ5H37F6N6ORSI 0. 3H2O C, 42.95; H, 5.42; N,
10c@ourid BPd: (G5 04Rg861 . 444 mrso399 wag, digsedvedpin

' 118-120C. [01011 Exa .

dichlgrometimng efk0 Fidy| Mgt nc%n sqchl)ngzrlzsyahsezltlalefo%&ﬂﬁo-a(:?m

acid &EﬁtgﬁfQ%§$§1 & 03% ; ﬁzl%éd(%%g r§E21 ant Pfxture was

stlrr%{isﬁgiﬁvgdj Iﬂlt(é Chl%@@aﬂ?ﬂl%n( %éx@:ﬂ:e @QQ diluted with

br orosucei nim de 14 g, 12.0 58 mmol) was added
ethaaner§ﬁ@ Mn Qe rafdat e esHedaddd Brdd#@ewasThs trgsigle was
roomtenperature for one hour and 30 m nutes. The
co- bosmé&eﬁitNWEtHaﬁnlveévandkrtxnw#mceﬁbkﬁqwﬁﬁubw'Paﬁﬁf%¢ﬁ¢10n
residue was dissolved in DMF (6.3 ni). CNDAC
throubhdsbtitordale qolums ghremazogeaRy Ehdd H‘i5dazol e (2.06

0.2 mml ) were added thereto
methagol/chlorofogm), whereby the Compduégu£2 Was obtained as a

white solid (682 mg, 68%)}.

ly-NMR (DMSO) & 8.43 (2H, br s), 7.79 (1H, br s), 7.67 (2H, m),
6.18 (14, 4, J = 8.2 Hz), 5.86 (1H, d, J = 7.6 Hz), 4.75 (1H, m),
4.52 (1H, m), 4.38 (1H, dd, J = 6.6 Hz, J = 12.2 Hz), 3.9% (3H, m),
2.17 {1H, m), 0.95 (6H, t, J = 7.3 Hz), 0.88 (9H, s}, 0.17, 0.15
(each 3H, each s); FAB-LRMS m/z 466 (MH-2TFA)"; Anal. Calecd for
CosHa,FeNs0,81-0.3H,0: C, 42.95; H, 5.42; N, 10.02. Found: C, 42.86;
H, 5.89; N, 10.14; mp 118-120°C.

[0101}

Example 33

51-0- (Di-tert-butylmethylsilyl)-2'-cyano-2'-deoxy-1-8-D-

arabinofuranosylcytosine (33)

Di-tert-butylmethylsilane (2.00 g, 12.6 mmol) was dissolved

in dichloromethane {25 mL), and N-bromosuccinimide (2.14 g, 12.0
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resultant m xture was stirred at roomtenperature
overnight. The reaction m xture was partitioned

bet ween et hyl acetate and water, and the forned
organi c |l ayer was washed with saturated brine,

foll owed by drying over sodium sul fate anhydrate.
After renoval of solvent, the residue was purified
t hrough neutral silica gel colum chronatography (0

to 950 t.hanol / chl or.of or ol | .

mmol) oS 29995 ST ¢t o e ,tfhﬁhé—’?gﬁgt?%% Spound 54
i S ' | £8r SGhd thdi3O D 301 hOhutest NvR

Stlrr%%vastoolg%?‘\ %%%‘p%a?‘l%@ g,SrJ Y 538 (3H br d)
solveft 28as (Mdthovibd dnde®. Petiided Gods{uldd, @ndlthe7rdsiye was

5.74 (1H, d, J = 7.3 Hz), 4.44 (1H, dd, J = 13.4 Hz,
dissolved 7118 DHF) , (63 3981L} 1H,CNOAC By8go8hBorids, (1)45 (.98 .04 mmol)

(18H, s), 0.11 (3H, s); FAB-LRVMs nfz 409 (MH); Anal.
and ighfieeb¥or(2GPSHI2NGO4 S mngl) 5g2gs addedy thgrekp. 13nd jthe

Found: C, 55.85; H,  7.91; N 14 11. L%éOZ% Exang&%% Th
resulgant Jeixtung W%IS&PEFW%%'FI%‘?%“ (SR RghesPURt ¢4 e
' 0 I nd _i.odi |.C n
react fop RAIR. hpd Bt 89108, E BALE AL uER il dpitor,
and A0 ri8P AYLed cdhaput SGad R HIH Witk BaE(98€8d brine,

at nosphere for 20 mnutes, followed by stirring at

follow&d by eiamat wierl ebdiuhosil fathf tehydeanenatifrerofremoval of
exotherm c reaction, the resultant m xture 59 was

solvefus ttier 1stsiduedwat SOCLEDed Shanahy nevtrhér 8byie: effdr e
tert- anyl magnesi um chl ori de THE sol uti an.

colunt CRIMUHCHRENY (9. ¥ M, "G PG ORRS CHT S s of URLPYGE DY
cove T RR, B, PR TR ST
obtaihlE E! & WhiReNLhi0gePs 8 My PNErg at

H-NMR (DMSO-dg)d 7.72 (1H, 4, J = 7.3 Hz}, 7.38 (2H, br d), 6.28
(1, d, J = 5.9 Hz), 6.21 (1H, 4, J = 7.3 Hz), 5.74 (1H, d, J =
7.3 Hz), 4.44 (1H, dd, J = 13.4 Hz, J = 7.8 Hz), 3.98 {1H, m)
3.89-3.81 (3H, m), 0.98 (18H, &), 0.11 (3H, s); FAB-LRMS m/z 409
(MH*) ; Anal. Calcd for C;sHiN,0,8i: C, 55.86; H, 7.839; N, 13.71.
Found: ¢, 55.85; H, 7.91; N, 14.11.

folo2]

Example 34, 35

tert-Amyldiethylsilane (34a)

Magnesium (2.43 g, 100 mmol) and iodine {catalytic amount)
were added to THF (20 mL), and tert-amyl chloride (12.3 mL, 100
mmol) was added dropwise thereto in a nitrogen atmosphere for 20
minutes, followed by stirring at room temperature for 1 hour.

After termination of exothermic reaction, the resultant mixture
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0C, followed by stirring at roomtenperature for 1

hour. Cuprous brom de (286 ng, 2.00 mmol) was added

to the resultant mi xture, and the above-prepared

tert-anyl magnesi um chl oride THE solution (100 nL) was

added dropwi se thereto for 30 m nutes, and the

resultant m xture was stirred at 70C for 8 hours. The

reaction mxture was left to cool, and saturated

aqueous anmoni um chloride and n- pent%Qe re_added fort-
was funpche Gtimred atnel GrighniSc PPRyEr tRst %éeﬁ FRrEs 5T

S. W th_water h saturated brine,
amylm?%ﬁ?%ﬁﬁﬁiﬁﬁ}°&ﬁ§lngﬂgvgr 503&£n1sulfate anhydrate. The

SPLVAN, MRS 1ah8MYedy fo! loavad ri1putbEi gaédomrddioughr
distillation under  reduced pressure, whereby the
(100 Qﬂﬁp%&ﬂ Mg 1wagneblan nedlatide Ter edlessoni (uisM, 200 mL,
ol ling point; 30 mrHg, 95C fraction, 4.53 g, 309%.
186 madt NV GEE]) Gr3p#is¢ lthergto L32 pzraroayn atnpEmieys at
(6H, m, 0.912 (6H s), 0.86 (3H, t, J =7.6 Hz), 0.61
0°C, ﬂamiowmﬁ bf0408tring at room temperature for 1 hour. Cuprous

| d | sil e 2 i3
bromJ.@@ a%qég{# aAr%% %@{agil \?]%s 3(/ ezd3 t%)l%?l esgfﬁ)ﬁt ml(}?l:ul%e,

tert o
ana B bGP L YL eBiBtEes R
(100 rﬁB ]x?aé d’i@&é'd) d%ﬁw%ést%é/ﬁ&d Fordizohmonaaes haned (&

bronosuccinimde (2.90 g, 12.3 60 mmol)

resul¥@st ﬁﬁiﬂ&%ﬂeh%gt at 2t OF, anthothgokes Uhdwrd . NThieureawaion
stirred at roomtenperature for 1 hour. The sol vent

mixtuneswaemidd tourdel , r aud certunadss BEUSqHE AHBORBAY (ifg-oride
was di ssolved in DMF (5 nL). CNDAC hydrochlori.de
and n¢pentjang werg7 afAsH) LRty dg'?Sl LopReq Organiy, Gyt e

washec\'!ive t[,lgreaeg dtel%etsh %E.%LOWaQQ:Q at.I'IJ'.]f ornecseu lh;l%?lt Sg\:é}f‘gEgd V@Elne,

followed by drying over sodium sulfate anhydrate. The solvent was

removed, followed by purification through distillation under
reduced pressure, whereby the Compound 34a was obtained as a

colorless liquid (boiling point; 30 mmHg, 95°C fraction, 4.53 g,

Ig-NMR (CDCl,)d 3.47 (1H, m), 1.32 (2H, m), 1.04-0.93 (6H, m), 0.91
(64, s8), 0.86 {(3H, t, J = 7.6 Hz), 0.61 (4H, m).
[0103]

51'-0- (tert-Amyldiethylsilyl)-2'-cyano-2*-deoxy-1-f-D-

arabinofuranosylcytosine (34)

3',5'—Bis—0u(tert—amyldiethylsilyl)—2‘—cyano—z'-deoxy-l—B—D-

arabinofuranosylcytosine (35)

compound 34a (2.00 g, 12.6 mmol) was dissolved in

dichloromethane (25 mL), and N-bromosuccinimide (2.90 g, 12.3
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stirred at roomtenperature overnight. The reaction

m xture was partitioned between ethyl acetate and
water, and the formed organic | ayer was washed with
saturated brine, followed by drying over sodium

sul fate anhydrate. After renoval of solvent, the

resi due was purified through neutral silica gel colum
chr omat ogr aphy (O 9s net hanol / chl orof orn), whereby the

0 he Co 3 0
o) §RROYRLe D B %0 D LA SRR G e
stlrrléglgé] ro§\\‘9 a%%lrLH'fHklRl(@@_o' d@he8sal\7én1£ ]vk'ks %embved
7 (2H br d), 6.26 (1H m, 6.20 (1H,

underdreéucea ﬁré‘géuréi %2d( tHe desddee Fwads kzksodvadd ih IBYF (5
m, 3.95 (1H m 3.86-3.78 (3H mM, 1.34 (2H q, J =

mL) . 7CHDA® hydrbcbBodigd (BHL1 9, 0.89mu6H) spd DnBRAEE (1.72 g,
t, J =7.8 H), 0.69 7.8 Hz); FAB-LRVB

32.0 ppedat vers qﬁ@edcm;hegm:g) an%o%mlggzam Nigcure was

DNBC)d S 7.63 (1H, d, J = ?h 7.29 (2H, br S
stlrrgdzgt Qf,mp\ja t-}zlrg gyfrnggl'?% ( aeagt or47 e was

partlala&eé’g%t‘if‘ﬁr Gt Qe i il e T, B
organ§@5l§g§:)was[ QEQPlea %@Wﬁ&t@@atéﬁ &]s.ne followed by drying
tert-Butyl diisobutylsilane (36a)

over BbasSGRULYI Eesividatee( 1Ak rehBOalmodt ) solaxgent, the
di ssolved in THE (100 nL), and tert-butyl magnesi um

residoBl was deudiHE esblthtrongh( fe@ital 100 idd) grds caélu@a
dropwi se thereto under _nitrogen for 30 m nu

chromgh e bR ridde "e286RY/ Rl AP TRH)- STl Hc e CRRRPund 24

(494 me?U|£§Ptand the Compound 35 (600 mg, 27%) were obtained,
both assuming a white foam.

{0104]
Compound 34
IH-NMR (DMSO-d¢)6 7.74 (1H, 4, J = 7.6 Hz), 7.27 (2H, br d)y, 6.26
(1H, m), 6.20 (14, d, T = 7.6 Hz), 5.73 (1H, 4, J = 7.3 Hz), 4.34
(1H, m), 3.5 {1H, m) 3.86-3.78 (3H, m), 1.34 (2H, g, J = 7.8 Hz},
1.06-0.97 (6H, m), 0.89 (6H, s8), 0.83 (3H, t, J = 7.8 Hz), 0.869
(4H, g, J = 7.8 Hz); FAB-LRMS (negative) m/z 407 (M-H} .
Compound 35
H-NMR (DMSO-d¢)8 7.63 (1H, d, J = 7.3 Hz), 7.29 (2H, br s), 6.22
(14, 4, J = 7.3 Hz), 5.76 (1H, d, § = 7.3 Hz), 4.66 (1H, t, J =
6.6 Hz), 4.33 (1H, €, J = 4.9 Hz), 3.91-3.85 (3H, m) , 1.36-0.53
(42H, m); FAB-LRMS m/z 565 (MH').

[0105]

Example 36, 37
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mxture, followed by stirring at 70C for 8 hours. The
reaction mxture was left to cool, and saturated
agqueous ammoni um chl oride and n-pentane were added
thereto. The formed organic |ayer was washed three
times with water and once with saturated brine, and
the thus-washed | ayer was dried over sodiumsulfate
anhydrate. The solvent was renoved, followed by
gurlflcatlon t.hrough distjllation under reduced
tert - BuEELH £SO ound 36a was obtained as a

cLOrLe55, A8 ChalL T e PO (2% EH) 3Ryt gporvea in
THF (?gg mh SO%A&F&efQJblﬁ: 61'&1%%@51&111 dhfoPide T s @lion (1.0M,
54" (4H

100 mB) @hé t @cﬂde@lﬁﬂﬂp(dﬂllséo bblta yé&sd | Wider? ridragen? fordedX yminmftes.
3-D— ar abi nof ur anosyl cyt osine (36) 3

cuprobs- Brem{dd t exgs lmgt, y Rdobsobot i wid Hddept t@yﬁh@ pesyHRRE
-1 -(3-D arabi nof uranosyl cytosi ne (37) Conpound 36a

mixtufd, 3gollowedDymesliying at sE¥IvEeri A hapenl ofdRerRaAEIon

’ 13.8 d N d
S S OTGSELIL LG L 200l L
tlr ed. at, 100 5%%PEST9&H e FoBRME o ?&hf%”ﬂﬁ?@f was

and nmﬁgn FoveEd © G uce pressure, and the residue
washe?ﬂ%hﬁéésﬁﬂdggjwﬂth DWE£62- 3nd bdce GNRAC daxdiaebhiobitige, and
500 ng, 1.73 mmol) and i m dazole (770 ng, 62 11.3
the tAABLYyayws® laddedwabenetad ther resiilummstlfixtusehydsate. The
stirred at roomtenperature overnight. The reaction
solvent xvas erevsvedharfoliliogaddby epweihi catiyn 4b&rHel ‘éh%itlllatlon
wat er, and the fornmed organic_I ﬁ%ﬁ was washed

undersEedveed PERITES f IPESRRY BYS TR bER €8] BWEamed as a

sul fate anhydrate. After repoval of lLye th
colorless llquld)Qb0111ng pognt 27 mmHg f%% & Eractlék 13.6 o,

68%) .
ly-NMR (CDC1l:)8 3.75 (1H, bs), 1.80 {1H, m), 0.%6 (12H, d, J = 5.4
Hz), 0.91 (9H, s), 0.54 (4H, m).

[0106]

5'—0—(tert—Butyldiisobutylsilyl)—2'—cyano—2'—deoxy—1-B-D-

arabinofuranosylcytosine (36}

-3',5'—Bis—O-(tert-butyldiisobutylsilyl)—2‘-cyano—Z'—deoxy—l—B—D—

arabinofuranosylcytosine (37)

Compound 36a {(1.39 g, 6.92 mmol) was dissclved in
dichloromethane (13.8 mL), and N-bromosuccinimide (1.20 g, 6.75
mmol) was added thereto at 0°C, and the resultant mixture was
stirred at room temperature for 1 hour. The solvent was removed
under reduced pressure, and the residue was dissolved in DMF (2.3

mL) . CNDAC hydrochloride (500 mg, 1.73 mmol) and imidazole (770 mg,
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residue was purified through neutral silica gel colum
chromat ography (0 to 9% net hanol / chl orof orm, wher eby
t he Conpound 36 (425 ny, 0.94 mmol, 54%) and the  °
Compound 37 (450 ng, 400) were obtained, both
assum ng a white foam [0107] Conpound 36 'H NWR
(DMBO-d6) S 7. 68 (1H, d J =7.3 Hz), 7.27 (2H, br d),
6.23 (1H, d, J = 5 9 FE) 6.18 (1H, d, J = 7.3 Hz),
5.74 (1H, d, J =

11.3 flfaolz) |(Jr2<3re ?dg"Gd( EPPIEHOf Jthﬁ srquﬁf‘ntli‘i’fg?ﬁ? fods Feirrea

we ros e Whpndol: (7B el il indl

, 4 - 7
partl%ﬁueé %#We@l gth ?Hgé‘g%te’(azaﬁ ergMg)z(, DE(EE)QQ Qﬁ% ffHJrngnﬁi ]

organrc7lé§éﬁowas5w@%héékblﬂh daturhtedirinég., 68ol 1dlyed)by drying
85-°3.80 (4H. m, 1.79 (4H, m), 0.90 (12H d, J =
over 5@@1&&)5uﬂ£dﬁ% G&AHydrske. Oﬂﬁ&e@SHemqyaleﬁg$§@W§nt the
(negative) nmz 647 (MH) [0108] le 38
residDk evdy | B-ifdedy Lpeavah- %e®¢§%ﬁlﬁﬂﬁéq938n$ FREYBR ocedur e

of 'synthesi zing conpound 34 epeate XC
chromg beg L aRMiet iy Ffelalte SRF P g‘gﬂrﬂeﬁmﬁﬂ%ﬁro}“?lsaeﬁ pEie compouna

s shbe e SRAaTCbualhEh (08 GARRALERDT RUsbig) sov) vore
obtall:'}e&hlkfgotﬁl %s’é%ﬁ)ﬁ pS”&rﬂﬂ@e(Eé’m@ nL, 100 mol );

rosil ane m., 1 mmol); and

[Olofﬁhylnagne3|un1chlor|de THE solution (0.93M 200 ni,

190 mmol ) were enpl oyed, whereby the Conpound 38a was
Compowtd atded as a colorless liquid (boiling point; 39 to

42 mmHg, 94 to 97C fraction, 8.86 g, 510
ly-NMR (DMSO-dg) 7.68 (1H, d, J = 7.3 Hz), 7.27 (2H, br @), 6.23
(14, d, J = 5.9 Hz), 6.18 (1H, 4, J = 7.3 Hz), 5.74 (1H, 4, J =
7.6 Hz), 4.40 (1H, dd, J = 7.6 Hz, 13.2 Hz), 3.96 (1iH, d4d, J = 3.9
Hz, 11.7 Hz), 3.85-3.78 (3H, m), 1.90-1.83 (2H, m), 0.96 (12H, m),

0.91 (9H, s), 0.86-0.62 (4H, m); FAB-LRMS {(negative) m/z 449 (M-H) .
Compound 37 _
ly_NMR {(DMSO-dg)8 7.54 (1H, d, J = 7.3 Hz), 7.25 (2H, br d}, 6.0°
(1, 4, J = 7.3 Hz), 5.69 (1H, d, J = 7.6 Hz), 4.63 (1H, m), 3.85-
3.80 (4H, m), 1.79 (4H, m), 0.90 (12H, 4, J = 6.8 Hz), 0.88 (9H,
s), 0.63 (8H, m); FAB-LRMS (negative) m/z 647 (M-H)".

[ol08]
Example 38

Diethyl (3-methylpentan-3-yl)silane (38a)

The procedure of synthesizing Compound 34a was repeated,
except that 3-methylpentan-3-ylmaganesium chloride THF sclution

(100 ml.), which had been prepared from magnesium (2.43 g, 100
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"H-NWMR (CDC13)S 3.52 (1H, bs), 1.37 (4H, m, 1.04-0.97
(9H, m, 0.90-0.84 (6H, m, 0.62 (4H, m. [0109]
5'"-O [ Di et hyl (3-net hyl pentan-3-yl)silyl]-2"-cyan-2'-de
oxy-1-(3-D arabinofuranosyl cytosi ne (38) The
procedure of synthesizing Conmpound 34 was repeat ed,
except that Conpound 38a (3.44 g, 20.0 mmol),

N- bromosuccinimde (3.38 g, 19.0 mml) CNDAC

hydrochl ori de (2. , 7,97 |
mmou(ané?)é:gc"”gc%zmw y&gﬁata%“ﬂiﬁeas rior 8y WHRES

trlchggg% #E%r'l, 3%%3. n?%p@@dé@%{%%}: ?{?.imﬁ@]ﬁgglgﬂ chlc>6rlde

THF sﬁ‘?{lti%nng .(923'1'\|1, %od)nL 6135 mrﬁéi‘i vﬂare] mﬂo@ﬁ%?)wﬁ@rs%& the

ompoﬁﬂb." 36l wak -obla(inﬁa aé & &Slérl'&és Jﬁ.qﬁlﬁd YMpidling Joodint; 33
. 0 Hz, J = 11.7 Hz), 3.87-3.77 (3H, n), 1.47-1.31
to 42(141#{1;{9;11)94 DD 7°COoFrattign,~ &.8% z) 518186 (3H, s), 0.81
(6H t, J =7.3 Hz), 0.69 (4H m ; FAB-LRVS nlz 423
y- NMF( Mmcmau al Gd1,f &) C20FBANGBAGI™) C 1 - 0960827 |PH, m),

; 1326 FondC5561H815N1350

0.90- oA 0fSHxdhipi & -46 148

[010% O (tert-Anyl d| ethyIS|IyI) 2' -cyano- 2' -deoxy-|-(3-D
abi nofuranosyl cytosine (39) Corrpound 35 (600 ny,

arablhbﬁuf@wé}tl&ﬁitd@mtaur(eswas stirred at roomtenperature

for Z hours. Subsequently, saturated aqueous sodi um
hyle qerssithen atfe santhes hylng Lenreuaddie vaddEaPEd- e
reaction mxture, and the forned organi ¢

excepbHBEh! (MG haied (i £ Fat el AitPary GRS raPPHE nimde

{(3.38 g, 19.0 mmol), CNDAC hydrochloride (2.30 g, 7.97 mmol), and
| imidazole (1.30 g, 19.0 mmol) were employed, whereby the Compound
38 was obtained as a white foam (300 mg, 0.71 mmol, 9%) .

H-NMR (DMSO-d¢)& 7.72 (1H, 4, J = 7.6 Hz), 7.26 (2H, br d}, 6.25
(1, d, J = 5.6 Hz), 6.19 {1H, d, J = 7.6 Hz), 5.74 (1H, d, J =
7.3 Hz), 4.30 (1H, &d, J = 7.6 Hz, J = 13.4 Hz), 3.96 (1H, dd, J =

11.7 Hz), 3.87-3.77 (3H, m}, 1.47-1.31 (4H, m), 0.99

2.0 Hz, J
(6H, t, J = 7.8 Hz), 0.86 (3H, s), 0.81 (6H, t, J = 7.3 Hz), 0.69
(4H, m); FAB-LRMS m/z 423 (MH'); Anal. Caled for CaoH34N10481: C,
56.84; H, 8.11; N, 13.26. Found: C, 55.61; H, 8.15; N, 13.50.
foi11o0] |
Example 39

31-0- (tert-Amyldiethylsilyl) -2'-cyano-2'-deoxy-1-3-D-

arabinofuranosylcytosine (39)

Compound 35 {600 mg, 1.06 mmol) was dissolved in methanol
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foll owed by drying over sodium sul fate anhydrate.
After renoval of solvent, the residue was purified
through neutral silica gel colum chromatography (9s
met hanol / chl orof orm), whereby the Conpound 39 was
obtained as a white foam (147 ng, 340). 'H NWR
(DMBO-d6)3 7.79 (1H, d, J = 7.6 Hz), 7.27 (2H, br d),
6.16 (1H, d, J = 7.6 FE) 5.77 (1H, d, J = 7.6 Hz),

(1.8 ?{r}ﬁll %’il" g%%azﬁﬂl #ﬁ ld.l. ag& é';|39 EL)"'Z%as _;Lc%éeﬁg E%feag and

the %%% 1t%% g1§§ufék$a§”stf%f%& B%FEoBm Qeﬁﬁé&é%dﬁ@,foroz7ﬁours.
AB- LRM5 (negative) nfz 407 . [0111)

Subseg@mll? 4Qat1h§&lbétl Y flidsep ey Lifi h@@:eogéw@rbonate and ethyl

i sopropylchl orosilane (16.4 nL, 96.1 nmmol) was

acetaties selreedddéed Hﬁ&mdcﬁadtﬁonamdxtsnbutmmﬂgwesﬁwd organic
brom de THE solution (1.0M 100 nL) was added

layenimapwiseauehbi et by ufrﬁcﬁé?emvwlftég@ﬁt%ra@@ %ﬁfr’rtﬁaésed brine,

Sub tly, b 2
fouoaéeii?»t‘%?m%g R ASHOT A AL FORT SR by ACEPF (TR ©f

solveliy Higo¥EE Il yad 1 936 LA ﬁtﬂéﬁﬁ%ﬁl ofilcal Ge1

nd=sy ura ¥ aquéous anmon and

cohnﬁgQﬁE%ﬂQ@o&@éﬁmﬁd@%gnkﬁﬁé%b@/cﬂmgréﬁéﬂﬁﬂ Qﬂﬂﬂ@b% the

er was washed three tines with water and once with

CompctiduBat s Sbtdhed @ld @weahiby doymngloveng scdisum
sul fate anhydrate. The solvent was renoved, followed

y-NMRy (pusofaHEt Tome t towugh di st i7l.lbatizbn B52UnHRE, redddeds .16
pressure, mhereﬁg t he Conpound 40a was obtalned as

(1H, ol &r Feds6| Hgui & (Boi (g %poPnE; 770 By, > +92 & 326 4.65
(¥, £.a8 CIA-S e 1 DETERED di 0no (6rt (Y (éH S,
g = Mo 52°61(86h (B, m), 0.88 (6H, s), 0.82 (3H, t, J = 7.6 Hz),
0.73 (4H, m); FAB-LRMS (negative) m/z 407 (M-H) .

[0111]
Example 40

Isobutyldiisopropylsilane (40a)

Diisopropylchlorosilane (16.4 mL, 96.1 mmol} was dissolved
in THF (100 mL), and isobutylmagnesium bromide THF solution {1.0M,
100 mL) was added dropwise thereto under nitrogen for 30 minutes.
Subsequently, cuprous bromide (286 mg, 2.00 mmol) was added to the
resultant mixture, followed by stirring at 70°C overnight. The
reaction mixture was left to cool, and saturated agqueous ammonium
chloride and n-pentane were added thereto. The formed organic
layer was washed three times with water and once with saturated
brine, followed by drying over sodium sulfate anhydrate. The

solvent was removed, followed by purification through distillation
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[0112] 3

5'-Bi s-Oisobutyl diisopropylsilyl-2'"-cyano-2'-deoxy-1-
(3-D arabi nof uranosyl cyt osi ne (40) Conpound 40a (1.53
g, 8.90 mml) was dissolved in dichloronethane (25
m.), and N bronosuccinimde (1.54 g, 8.68 mmol) was
added thereto at 0C, and the resultant m xture was
stirred at roomtenperature for 30 m nutes. After the

once S BT ST LB Gag o tnea a0 o

coloﬂ%@%oqlﬂéﬁ{ﬁd?bém%d'%01]11:73 76”&111})19; anfb2 't'B qﬁ}%@b effggip.Lon,

nmol ) weré€ added thereto, and the resultant

8.26 I, XEOBE.WAS stlrred at roomtenperature for 7 hours.
The reaction mxture was partitioned between ethyl

‘H-NMRCECRC B )and . pat €15, wnd ¥ 18 fOHred)or ganbc (L2jermwas0 .98 (6H,
washed with saturated brine, followed by drying over

m ., 0388 dAEs Ul at® Xnhydrafé- After renoval of sol vent,

[011%ge residue was purified through neutral silica ge

[ um chronatography (SanethanoI/chIoroforn)
40

arablﬁakurgng@yxmos%ed)mo@ 22 (1h d 3 =76 H), 5 75

(IH d, J = 7.6 Hz), 4.68 (1H m, 3.98- 3.84 (4H m,

1 C&ﬁpéﬁ’nﬂ 4t)a, (L..G2 G288, 20) pmOL P5vgdl A sseblvéd=16. 6

Hz), 0.66 (4H, m; FAB-LRVMB mz 593 (MH ). [0113] 66
dlchlgxamptbamq_(ZS ml:), and N-bromosuccinimide (1.54 g, 8.68

3' - C)Isobutyldl|soprop¥IS|IyI 2' -cyano- 2' -deoxy-I| -R-D
mmol) gpapi ARt dRABATey BSsPre (6429 thee rFrYEFRE embrture was

stlrr%on;:l eSI ZI %?%%%Qg §§Jf DJrr?L?tae§d A Xgegltl th?ltvent was

anesul fonic
removed under reduced pressure, the residue was dissolved in DMF

(2.3 mL), and CNDAC hydrochloride (500 mg, 1.73 mmol) and
imidazole (770 mg, 11.3 mmol) were added thereto, and the
resultant mixture was stirred at room temperature for 7 hours. The
reaction mixture was partitioned between ethyl acetate and water,
and the formed organic layer was washed with saturated brine,
followed by drying over sodium sulfate anhydrate. After removal of
solvent, the residue was purified through neutral silica gel
column chromatography (5% methanol/chloroform), whereby the
Compound 40 was obtained as a white foam (910 mg, 88%).

H-NMR (DMSO-dg)d 7.65 (1H, 4, J = 7.6 Hz), 7.29 (2H, br d), 6.22
(tH, 4, J = 7.6 Hz), 5.75 (1H, d, J = 7.6 Hz), 4.68 (1H, m), 3.98-
3.84 {4H, m), 1.84 (2H, m), 1.02 (28H, m), 0.95 (12H, &, T = 6.6
Hz), 0.66 (4H, m); FAB-LRMS m/z 593 (MH").

{0113]
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acid (87 L, 1.3 nmmol) were enpl oyed, whereby the
Conmpound 41 was obtained as a white foam (263 ny,
93% . 'H-NWR (DMBO:d6) 8 7.79 (1H, d, J = 7.6 Hz), i
7.27 (2H, br d), 6.15 (1H, d, J = 7.6 Hz), 5.77 (1H
d J=7.6 H), 522 (1H m, 4.68 (1H t, J =6.1
Hz), 3.83(2H, m, 3.74 (1H m 3.58 (1H, m, 1.84
(1H, m, 1.02-0.91 (20H, m, 0.68 (2H, m; FAB-LRM5
(negative) mz 421 (MH)-. [0114] Exanple 42
ExampDek ethyl ( 2- net hyl pent an- 2-yl ) sil ane (42a) The procedure
of synthesi zi ng Conpound 34a was _repeat ed except
3'-0- imutzzlrﬂdtws@pﬁeay;ﬁlbyh -
SO utlon 1 0 i ch had been prepared from
arabi 5 mmol ) and
t |E§ﬁﬂ {Zi%d bm %ﬂn@ BYOkAS$ repeated,
tzrrtlgf:] c?%om an§¥ 9. 701§érrbL 969O m ); and P
excep@tm&ﬂ%?r@%iuﬂ@ qbl Q4b6lemg THE esnsl uﬂiﬂoar)l @ﬁdgamhmm onic
.86 mml ) were enployed, whereby the Conpound 42a
acid V\@ﬁ bt ai.neemas ) awend cxthelssydd quiherebyi thﬂgCg(@cmnd AQ. was

nmrHg, 100 to 103C fraction, 6.62 g, 40% "H NWR
obtaif@bGB)s wise @SEP{“ #3863 MB2BVL (4H, m), o 96 (6H, t,

J = 8.1H), 0.92 (6H, 0.88 (3H, = 6.5 ,
"H-NMB), (G¥SQ - §6)5(4?H79m)(1H [@11%% g-o u 7. ok, %2 &F) 6.1

is t hyl hyl pept an- 2- yl)si kyb} 1Hcy@nou 68
(1H, % ‘geoi§¥i2#§ %39%-gﬁgbf%o$ﬂraﬁbsy#€§tOS|ne 5423 The
(1H, Pfofeﬂtga_ @ﬂ‘zéoy@t Besil ey ConpoundjOmyas . sepert eds) , 1.84
eXcept that npound 42a (2 76 g, 16.0 mol),
(1, ™ promasuceinni(obde mf 2. ¥76Q, (ZHh. G)YnMBRR;- L@M@A@legatlve) m/z
hydrochl oride (1.41 g, 4.90 nmol ), and i m dazole
421 (M2H18 g, 32.0 -mmol) were enpl oyed, whereby the
Conpound
[0114]

Example 42

Diethyl (2-methylpentan-2-yl)silane (42a)

The procedure of synthesizing Compound 34a was repeated,
except that 2-methylpentan-2-ylmagnesium chloride THF solution
(100 mL), which had been prepared from magnesium (2.43 g, 100
mmol) and 2-chloro-2-methylpentane (12.0 g, 99.0 mmol);
trichlorosilane ($.70 mL, 96.1 mmol); and ethylmagnesium chloride
THF solution (0.93M, 200 mL, 1.86 mmol) were employed, whereby the
Compound 42a was obtained as a colorless ligquid {(boiling point; 40
mmHg, 100 to 103°é fraction, 6.62 g, 40%).

H-NMR {CDC1;)8 3.47 (1H, m), 1.32-1.21 (4H, m}, 0.96 (6H, t, J =
8.1 Hz), 0.92 (6H, s), 0.88 (3H, t, J = 6.5 Hz), 0.66-0.56 {(4H, m).
[0115]

3‘,5'-Bis—0—[diethyl(2—methylpentan—2—yl)silyl]~2‘—cyano—2‘-deoxy-
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42 was obtained as a white foam (1.67 g, 57s). 1H NWR
(DMSO-d6)8 7.62 (1H, d, J = 7.3 Hz), 7.31 (2H, m 6.22
(1H, d, J =7.3 Hz), 5.76 (1H, d, J = 7.6 Hz), 4.66
(1H, m, 3.98-3.84 (4H m, 1.26 (8H m, 1.06-0.84
(30H, m, 0.63 (8H n); FAB-LRMS mz 593 (M).
[0116] Exanple 43
3'-0-[ Di et hyl (2-net hyl pentan-2-yl)silyl]-2"-cyano-2'-d
eoxy-|-(3-D- arabi nofuranosyl cytosine (43) The
-D-mrsdEd@farafogy heHeas Wihd “2dnpound 39 was repeat ed,

except that Conpound.42(.360 . I
RrecairEn o S nd Fogbpinl s Wheated,

d n S 160kt ahBEY, ag- i i @AY de
excep Rt CopifREarRAE (75 M85 0 RLDEH, DR e chgag
(2.77 ’%) 15762 fmb2, 8fpAY  hydrbehloided (1J4F &, 3t M) mib178 and

. (1H, d, J = 7.3 Hz), 5.19 (1Hm, 4.66 (1H t, J =
imidafi® H2).183g8533. 64mifclH, wdre En@3oy4é], wiherabyp3i@ gpmpound
(6H, m, 0.88 (6H, s), 0.82 (3H t, J = 7.6 Hz), 0.73

42 wag Aytained EABaLWMSenfoap Y-y, PBELY] Exanpl e 44

Cycl opropyl dii sopropylsilane (44a) The_ procedure o
"H-NMRs \(RMASs#ziond - €8npdlind? 4 0% ?Na7$(3r &Fdat é‘d?? g%“e%@ept .22 (1,

that. dji | | il 0 9 ' | d
4, 3 oyl mynibntE U b o A B e o es oy Ty 23843 s
(am, WL) 1Se (eﬁr,rpnlnp}’eﬁ:?é’\ﬂ?fs%b)/(stoﬁ‘? npeugs ¢, WAS FAB-LRMS

obtained as a colorless liquid (boiling point; 35
m/z 598THgE*86 to 89C fraction, 1.84 g, 506). 'H NWR

(CDC13)Ss 3.01 (1H, m, 1.07 (14H m, 0.62 (2H, m,
[0114]. 28 (2H,

Example 43

3'—0—[Diethyl(2—methylpentan-2~yl)silyl]~2'—cyano-Z‘—deoxy—l—B-D—

arabinofuranosvlcytosine (43)

The procedure of synthesizing Compound 39 was repeated,
except that Compound 42 (360 mg, 0.607 mmol) and methanesulfonic
acid {80 uL, 1.2 mmol) were employed, whereby the Compound 43 was
obtained as a white foam (55 mg, 11%).
11-NMR (DMSO-d¢)d 7.71 (1H€, 4, J = 7.3 Hz), 7.27 (2H, br d), 6.17
(14, 4, g = 7.3 Hz), 5.78 (1H, 4, J = 7.3 Hz), 5.19 (1H,m), 4.66
(1H, £, J = 6.3 Hz}, 3.85-3.54 (48, m), 1.28 (4H, m), 1.03-0.97
(68, m), 0.88 (6H, s), 0.82 (3H, t, J =17.6 Hz), 0.73 (4H, m);
FAB-LRMS m/z 423 (MH').

[0117]
Example 44

Cyclopropyldiisopropylsilane {(44a)

The procedure of synthesizing Compound 40a was repeated,
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nm, -0.46 (1H, m. [0118] 3

5'-Bi s- O cycl opropyl dii sopropyl silyl-2"-cyano-2'-deoxy
-1- (3D arabi nofuranosyl cytosine (44) The procedure
of synthesi zi ng Conpound 40 was repeated, except that
cycl opropyl di i sopropylsilane (1.05 g, 6.92 mol ), N
bronosuccinimde (1.20 g, 6.75 mmol ), CNDAC
hydrochl ori de (500 ng, 1. 73 nnDI) and i m dazole (770

-excepﬁnggh%%i%m@mgr EAPEB ‘—f%‘%lv %d'f?rgi 8%%6 COnggund 44

cyce logro NWI@QQC%%CS]‘ %l)rrg b?}‘ggl? %Il’jflgf‘ %ollutf.oé azl)Héi/I g%gﬁrﬁ(‘_ﬁ 'jarsz%
emplog$§86&%§£e%¥ the™ C%m%oﬁﬁ& 44&-&&%(6%%ﬁan€haa9 §7c&ﬂ$$less
( 2H, m; FAB-LRVS nfz 561

11qu1£1'\/|(b&1lir%1b%1ntEX§§pinﬁHé5 86 to 89°C fraction, 1.84 g, 50%).
3' -0 Cycl opropyldllsopropyIS|IyI 2' -cyano- 2' - deoxy- 1-(

'H-NMBB- RpAnLadi nofur @msyl)cynosirneé1445)miThed procextyr en}of 0.28 (2H,

' synthe3|2|ng Compound 39 was repeated, except that

m), -Cokpoldl 4 .(880 ny, 1.57 nmol) and net hanesul fonic

%ﬁld (203 L, 3.14 mol) were enployed, whereby the
[o npound 45 was obtained as a white foam (240 ng,

0, =
30,50 3500 SR AN (VS0 4018 1 19U Bard 7 TadokP o o

bifofy ¢] Be2Qa4iLH, n) 4.75 {1H, m, 3.85-3.73
e N

Orid frtidedire of. 8Pnfidhiddrig FABOLRNG {0ecgas | vay)eatlezl,
405 (MH Anal. Calcd for CI9H33NAOAMASIi: C, 56.13; H,

excep . Mot Nycl®pz8pyEdlihsopropylsilane (1.05 g, 6.92 mmol), N-
bromosuccinimide (1.20 g, 6.75 mmol), CNDAC hydrochloride (500 mg,

1.73 mmol), and imidazole (770 mg, 11.3 mmol) were employed,
whereby the Compound 44 was obtained as a pale yellow liquid (880
mg, 91%).
1-NMR (CD013)8‘7.76 (14, 4, J = 7.6 Hz), 6.26 (1H, 4, J = 5.9 Hz),
5.74 (1H, 4, J = 7.6 Hz), 4.03 (1H, m), 3.68 (1H, t, J = 2.9 Hz},
1.04 (28H, m), 0.67 (4H, m), 0.44 (4H, m), -0.38 (2H, m); FAB-LRMS
m/z 561 (MH').

[0119]
Example 45

37-0-Cyclopropyldiisopropylsilyl-2"'-cyano-2'-deoxy-1--D-

arabinofuranosylcytosine (45)

The procedure of synthesizing Compound 39 was repeated,
except that Compound 44 (880 mg, 1.57 mmol) and methanesulfonic
acid (203 uL, 3.14 mmol)} were employed, whereby the Compound 45

was obtained as a white foam (240 mg, 38%).
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C, 55.41; H 7.37; N, 13.95. [0120] Exanple 46
-O(tert-Butyl-diisobutylsilyl)-2'"-cyan-2'-deoxy-1-[3
-D arabi nof uranosyl cyt osi ne (46) The procedure of
synt hesi zi ng Conpound 39 was repeated, except that
Compound 37 (250 ng, 0.39 mmol) and net hanesul fonic
acid (25 L, 0.39 mmol) were enpl oyed, whereby the
Cbnpound 46 was obtained as a mhite f oam (50 ng,

"H-NME. zg}“%%;ﬁ %/R7d,§)§/5g}g6) it =355 0y %%)72143 ) ¢

, . H am g 4 706 #zbH, 5t20J -_’:H 19), 4.75
(1H, g’[z) 5 53 (52k7|272n()1,i{'3fi‘74 (I ad g 2 2% P
(12, ¥3.33H} 3376 L(AHm)Jd3.31= (462 &, V.2 11243 Hm), 0. 53 (2H,
1.92-1.82 (2H, nm), 0.98 (12H, nm, 0.91 (9H s),
m) , 00386-(@H62m(AH01‘B)5, (AAB- WRYSFABRERAS | (edgakized4s/z 405 (M-H)~
(MH-. [0121] Exanple 47 n- ButyldllsoperyIS|Iane
; Ana(l47§}zlgﬂ| EopropiolitiosCh ahe - 118 5 446N Aol § - wEgund:
solved _in THE (75 nL), and n- butylnagne3|um
C. 55cﬁllorﬁde THE dbl dth-gn-(0.84M 100 ni, 84 mml) was

012§gded dropwi se thereto in a nitrogen “atnosphere for

m nut es. Subsequently, cuprous brom de (286 ngy, 70
20Qgsmol ) was added to the resultant m xture

E 6 ; . ' .

xam'p?iollov\/ed by stirring at 65C for 8 hours. The reaction

31 -0-MeXkHL By 1 8ot 156 00t ) -andegatarat ek gopsD-
amoni uni chi ori de and n- péent ane were added thereto.
arabifbéutanoedl origming [(d¢gér was washed three tines wth

water and once with saturated brine, and the
t Bhe- pERprdpre of synthesizing Compound 39 was repeated,

except that Compound 37 (250 mg, 0.39 mmol) and methanesulfonic
acid (25 pL, 0.39 mmol) were employed, whereby the Compound 46 was
obtained as a white foam (50 mg, 29%).

H-NMR (DMSO-d¢)8 7.79 (1iH, 4, J = 7.3 Hz), 7.27 (2H, br dy, 6.13

(1H, 4, J 7.3 Hz), 5.77 (14, 4, J = 7.6 Hz), 5.22 (1H, m), 4.70

Il

{1H, t, J 5.9 Hz), 3.86-3.79 {(2H, m), 3.74 (1H, dd4, J = 4.9 Hz,

J = 12.3 Hz), 3.61 (1H, dd, J = 4.2 Hz, J = 12.3 Hz), 1.92-1.82
(2H, m)}, 0.98 (12H, m), 0.91 (9H, s), 0.86-0.862 (4H, m); FAB-LRMS
(negative) wm/z 449 (M-H) .

[0121]
Example 47

n-Butyldiisopropylsilane {47a)

Diisopropylchlorosilane (13.1 mlL, 76.8 mmol} was dissolved
in THF (75 mL), and n-butylmagnesium chloride THF solution (0.84M,
100 mL, 84 mmol) was added dropwise thereto in a nitrogen

atmosphere for 10 minutes. Subsequently, cuprous bromide (286 mg,
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| ayer was dried over sodium sulfate anhydrate. The
sol vent was renoved, followed by purification through
di stillation under -reduced pressure, whereby the N
Conmpound 47a was obtained as a colorless |iquid
(boiling point; 50 mmHg, 93.2 to 95.5C fraction, 8.43
g, 649 . 1H NVR(CDC13)S 3.41 (1H, m), 1.41-1.30 (4H
nm, 1.06-1.01 (14H, m, 0.94-0.86 (3H, m, 0.64-0.57
(2H, m. [01221 3 )

2.00 @noB was (addegt Fedihsopeopytant yrixmresy fRbLoved iy - |

. -3-D arabinofuranosyl cytosine (47) Co, d 47 17
stirrgng gt esdfnﬁoﬁyrm&sh%%h% FhaC L TR ARE. L2kt to
m) ., and N-brompsuccinim de. (2. . k2
cool, a?i’?fi%os%‘ﬂleﬁae 6610 &t %%?ganrg&“?rﬁle&%e%ﬁ]%ér% %ﬁgt %&%%&?é were

addedSthéF ?tTBQOFBB%QPQ§ AHi® Tk e30wab N S%ed AfHiR¥e times
renoval of solvent under reduced pressure, the

with ¥&6dfUtmdvamcdl s3ehvedrifatdd bxindil andStheetesntwyshed
CNDAC hydrochloride (1.11 g, 3.84 mmol) and i m dazole
layer (dad 2 e®@ mv2rmeoliunesel ade dartthesivette,. afite t4pdvent was

resultant mxture was stirred at 60C for 7 hours. The

remove@actobkPwad rvuPEThESCPRFT t F TR h SiREd A Loty under
acetate and ter, and the f ic, |
reducGg AP SHEGFRY oBiD CHIPOT I By PP ETES 15

di um sul .anhyd . .
cororFGgh HRAL BTN Le 4 Shgmsat oF, 581 ¥elczacton,

8.43 &hr@ﬁa,t_ography 71 (0 to 9'6 nethanol/chloroform,

wher eby the Compound 47 was obtained as a white foam
y-nve & 1NUs 230) - (13 NYR(DVBO- 0638 740 r)lHL1.d6-1. 61 7(B4H, m),

Hz), 7.23 (2H, br s), 6.18 (1H d, J = 7.3 Hz), 5.69
0.94-0 186 BH,J w3 ,7036KzP 5% 6BH(IH,-t, J = 7.8 Hz),

3.93-3.64 (4H, m, 1.29-1.24 (84 m 0.97-0.95 (28H,

[0122ﬁ,

3',5‘~Bis-0—(n-butyldiisopropylsilyl)—2'—cyano-2'—deoxy-1~B—D~

arabinofuranosylcytosine {47)

Compound 47a (2.17 g, 12.6 mmol) was dissolved in
dichloromethane {25 mL), and N-bromosuccinimide (2.12 g, 12.3
mmol) was added thereto at 0°C, and the resultant mixture was
stirred at room temperature for 30 minutes. After removal of
solvent under reduced pressure, the residue was dissolved in DMF
(5 mL). Subsequently, CNDAC hydrochloride (1.1l g, 3.84 mmol) and
imidazole (1.72 g, 25.2 mmol) were added thereto, and the
resultant mixture was stirred at 60°C for 7 hours. The reaction
mixture was partitioned between ethyl acetate and water, and the
formed organic layer was washed with saturéted brine, followed by
drying over sodium sulfate anhydrate. After removal of solvent,

the residue was purified through silica gel column chromatography
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0.81-0.79 (6H, nm, 0.71-0.62 (4H, n); FAB-LRVMS niz 593
(N+H) [0123] Exanpl e 48

-O (n-Butyl diisopropylsilyl)-2'-cyano-2'-deoxy-|-[3-
D- ar abi nof ur anosyl cyt osi ne (48) Conpound 47 (522 ny,
0.880 mml) was dissolved in nethanol (1.5 nL), and
nmet hanesul fonic acid (0.10 nL) was added thereto, the
resul t ant n1ﬂuremasstwredatroomtemmr&urefor

t S tI di,
(0t 9y, BEBHRESY (SUPSRMIED Y imBREHUBLEE Sl Sodlll
obtafﬂ%ﬁcgboaa?kfﬁérfbaﬁ“?%ﬁéhﬁg opganic |ayer was

sequent | y washed With water and saturated brine,
1H-Nwﬂnghgawc¢s)eyvdsw N OMver ssedizum guh | av ecantprlr afres), 6.18
After renoval of solvent, the residue was purified
(1H idhr ough7ngulizrl 5 .Hd i(Ga, gdl, do#u?m3dlfwb:rrﬁtcﬁ@ra(éﬁy t116 =
nmet hanol / chl or of orn), whereby the Conpound 4
7.8 HobtaBnod-asth (it @f.0dnmPP1392Ay (8HgoR). O- 57-0.53° (201, w,

0.81 éﬁ%@??&ﬁ“ﬁ%&?643rldf%@ Tg 3mLE)FA%2éyH%sz &%@ Qﬁﬂ? 4

[012§¥ 5.21 (1H brs), 4.65 (1H, t, J =6.4 H),

86-3.78 (3H, m, 3.73-3.56 (1H, n), 1.01 (14H, m,

ExameeSQ 0.84 (3H, m, 0.74-0.69 (2H, m; FAB-LRVS nifz
423 (N+r) [0124] Exanple 49 72

31 -0-Dnl80RLORYL s S REAPNiS k1308 ' ( 4Dano The- pesedupepef
Synthesi Zzing Conpound 47a was repeated, except that

arabimofnopybspbeeseaimebr(@dilde THE sol ution (1.04M 100 ni,
104 mmol ) was enpl oyed, mhereb the ound 49a wa
oBPEPAWRA a7 al 5320 ISk | 83880 '&‘H‘P Rici |4{% et ms’fﬁetham’l

(i.5 mL) 5 ag 3eéﬁ3€é§%f¥%ﬁﬁ%agkh8”xo.10 mL) was added thereto,

the resultant mixture was stirred at room temperature for 30
minutes. Subsequently, saturated aqueous sodium hydrogencarbonate
and ethyl acetate were added to the reaction mixture, and the
organic layer was sequentially washed with water and saturated
brine, followed by drying over sodium sulfate anhydrate. After
removal of solvent, the residue was purified through neutral
silica gel column chromatography (11% methanol/chloroform),
whereby the Compound 48 was obtained as a white foam (179 mg, 48%).
14-NMR (DMSO-d¢)§ 7.79 (1H, 4, J = 7.4 Hz), 7.26 (2H, br d), 6.16
(14, 4, J = 7.3 Hz), 5.77 (1H, 4, J = 7.4 Hz), 5.21 (1H, br s),
4.65 {(1H, t, J = 6.4 Hz), 3.86-3.78 {3H, m}, 3.73-3.56 {1H, m),
1.01 (14H, m), 0.89-0.84 (3H, m), 0.74-0.69 (2H, m); FAB-LRMS m/z
423 (MHY) .

[0124]

Example 49
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9.38 g, 62% . 1H NVR(CDC13)8 3.43 (1H, br s),
1.53-1.40 (2H, m, 1.32-0.91 (14H, m, 0.64-0.57 (2H,
m. [0125] &

5'-Bi s-O (diisopropyl-n-propylsilyl)-2'-cyano-2'-deoxy
-1- (3-D arabi nouranosyl cytosi ne (49) The procedure of
synt hesi zi ng Conpound 47 was repeated, except that
CNDAC hydrochloride (2.22 g, 7.69 mmol) and Conpound
nmol wer e enpl oyed, whereby the

)
Diisop v RX e_(49; as a white foam (1.82 g,

4 ﬁeglé 1@5 unll 276 @agtfe gé@éﬁ
%ﬁ""% %Mﬂels ?@C d, “}f% ). 5.69 (1H d. J

except zhﬁtkﬁ) prdéoyPhdghidsitim Brcm1&e3THt)soIhﬂ%&n3(870@@#1100 mL,
M, 3.79-3.73 (28 M), 1.40-1.17 (4H m, 0. 99-0.86

104 whB8H, way , efp BBl 5 Whiedkbynyhe FABRNVEL o2 585 OhERjned as a
[0126] Exanple 50

color3es8- [ Dinisbptlopyiling- propyl s6 0 yhiHD! -38:dnd-02108e85§ -fragtion,
- D- _arabi nof uranosyl cyt osi ne (50) The procedure of

9.38 gynfReki zi ng Cbnpound 48 mas repeated except that

e ot St ol al Ao 2k A Wk L6 T e Caa0 - gg, (48

0, 4;,@0 54HSL;\§WR /B0O-d6)6 7.79 (1H, d, J = 7.4 Hz), 7.26
d 73 (1H, d, J = 7.3 Hz), 5.77 (1H d,

[012g]—74l—lz) 520(1H t, j = 5.12), 4.65 (1H t, J = -
6.4 Hz), 3.86-3.56 (3H, nm), 3.34-3.27 (1H, m,
3, 511p46- G- B { Hhropyl - h-D4ePy98i [HIH 2 TAGy 72~ 0086xy 2k B-D-
m; FAB- LRM5S mz 409 SNPT) Anal . Cal cd for
arabigpfppongeyigytasings (8487 H  7.89; N, 13.71. Found: G

55, 44; H, 4
The procedué% osty%ghg%izing Compound 47 was repeated,

except that CNDAC hydrochloride (2.22 g, 7.69 mmol) and Compound

49a (3.99 g, 25.2 mmol) were employed, whereby the Compound 49 was

obtained as a white foam (1.82 g, 42%).

1y -NMR (DMSO-dg) 8 7.60 (1H, 4, J = 7.6 Hz), 7.23 (2H, br s), 6.18
(1H, 4, J = 7.4 Hz), 5.69 (1H, 4, J = 7.6 Hz), 4.59 (14, t, J =

7.3 Hz), 3.96-3.87 (2H, m), 3.79-3.73 (2H, m), 1.40-1.17 (4H, m),

0.99-0.86 (28H, m), 0.68-0.57 (4H, m); FAB-LRMS m/z 565 (MH).
[0126]

Example 50

31 -0- (Diisopropyl-n-propylsilyl)-2'-cyano-2'-deoxy-1-p-D-

arabinofuranosylcytosine {50)

The procedure of synthesizing Compound 48 was repeated,
except that Compound 49 (1.17 g, 2.07 mmol) was employed, whereby
the Compound 50 was obtained as a white foam (381 mg, 45%) .

H-NMR (DMS80O-d¢)® 7.79 (1H, &, J = 7.4 Hz), 7.26 (2H, br d}, 6.16
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[0127] Exanple 51 Diisopropyl (2

2-di net hyl propyl )si |l ane (51a) Magnesium (2.43 g, 100
mmol ) and iodine (catalytic anount) were added to THE
(100 nmL), and 1-brono-2,2-di nethyl propane (10.7 i,
100 mmol ) was added dropw se thereto for 20 m nutes,
followed by stirring at roomtenperature for 1 hour.
After termnation of exothermc reacti on, the

resul tant_m

Xt furth t
(1H, RAoufss ﬁgﬁyu%eimglﬁﬁfﬁ {e 2 3ﬁ3§|un1 Ue Tﬁ&”
5.12) ?;8%{;%% fyes prepaged. ylhe ?ré)é%d%e @, K1 hﬁmwgm (1H,

a Wwas repea except t hat

tLJg'Slp;se?pgz 1£d offi, thwb@ wa§3enp+1@ya;q ovharebyst hied, m); FAB-
Conpound 51a was obtained as a col orl ess liquid

LRMS &PQ'#@@Q(M‘) Nt Aand0, ndgzd 18k @,5m,NLRsS5€C ¢ ag iy, H, 7.89;
5 g, 450). 1H NVR(CDCl13)6 3.60 (1H, br s);
N, 1317@3 Bo®dhd  2Z3H,55mp4 ;0HE677 08463 N2H3-5%.. [0128] 3’
5'-Bis-O[diisopropyl (2
(0122} di net hyl propyl )silyl]-2'-cyano-2'-

deoxg ['-(13- D-arabi nofuranosyl cytosine (51) The

dure of synthe5|2|ng Compound 47 was repeat ed,

g ny, 1.92 mmol)

. wer e enpl oyed,
“@% :_nhq CQ@D%“”Q051mM@§) éﬁ&EidamieascatatheCfamwnnt)

ng, 4500) 4 TH NVR(CDC13)6 7.73 (1H, d, J = 7.4

were L’Jahed e 2rfflH 10, md) 57 5n8 HDrom®>-22 -(dmhtethylprapar_la (10.7
Hz), 4.77 (1H, br s), 4.11-3.91 (3H, m, 3.72-3.69

ml, 10&Hpmmed), ﬁasuadmﬁgsd@¢@wp5ﬁ)th@xqﬁp(fc¢82@4mlnﬁfes, followed

FAB-LRMS mz 622 (MH) [0129]
by stirring at room temperature for'1l hour. After termination of

Examp%poé

exothermic reaction, the resultant mixture was further stirred at
50°C for 5 hours, whereby 2,2-dimethylpropylmagnesium bromide THF
solution was prepared. The procedure of synthesizing Compound 47a
was repeated, except that the thus-prepared mixture was employed,
whereby the Compound 5la was obtained as a colorless liquid
(boiling point; 40 mmHg, 120.0 to 122.5°C fraction, 7.65 g, 45%).
'H-NMR (CDC1,)6 3.60 (1H, br s), 1.03-0.85 (23H, m), 0.67-0.63 (2H,
m) .

[0128]

3',5'-Bis-0- [diisopropyl (2,2-dimethylpropyl)silyl]-2'-cyano-2'-

deoxy-1-B-D-arabinofuranosylcytosine (51)

The procedure of synthesizing Compound 47 was repeated,
except thét CNDAC hydrochloride (550 mg, 1.92 mmol) and Compound
51a (2.35 g, 12.6 mmol) were employed, whereby the Compound 51 was

obtained as a white foam (532 mg, 45%).
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Exanple 52 3'-O-[Diisopropyl (2

2-di nmet hyl propyl )silyl]-2"-cyan-2'-deoxy-1-(3-

D- ar abi nof ur anosyl cyt osi ne (52) The procedure of

synt hesi zi ng Conpound 48 was repeated, except that
Compound 51 (512 ng, 0.824 nmmol) was enpl oyed, whereby
t he Conpound 52 was obtained as a white foam (166 ny,
469) . 1H-NI\/R(CDC13)S 7 78 (1H d J 7 4 Hz) 6. 23

- i) 007 (78 723H(1|Iﬁ b geza b Iﬁh %22 §tirody 86” (1f H2)

5.73 Z%si (1%0:51 %g %3&“ zg?j"r? %fﬁ%‘ 3)11 EA%';P%{? rﬁl_‘jlfz

3.72- ? ﬂx rril)z %31259U9§| (461 DMy, 750 Fd,o % 35; (M1, 1) HIFAB-LRMS
0130 I'é 53 " (3-Met hyl butyl) dii sopropyl si | ane
w/z 6§§3@h;]he procedure of synthesi zi ng Conpound 5l1a was
repeated, except that 1-bronp-3-nethyl butane (12.6
(o129, 100 mmol) was enpl oyed, whereby the Conpound 53a
was obtained as a colorless liquid (12.6 g, 73%.
Examplét NWVR(CDCL3) 6 3.41 (1H, br s), 1.53-1. 41 (1H, m,

1.30-1.21 (2H, : 10-0.91 H 90-'0.82.(6H
3'-0- ﬁ@llwmmr 2 27g?lmﬁ#;hylpmml;)(s]ﬁ l]mé' -cyano- AL é Xy-1-B-

th u di i sopropylsilyl]-2'-cyano-2'

D- arag O J XnQ yﬁpfuranosylcyt03|ne (53) The
S;%}H cﬁfreS)SEt Q 18 £ hé WBSwaSPeabEtked,

exce t hat CNDAC ydrochlorlde 520 ng, 1.80 mol)

excep@NEh£0 Miptina58a (8135mg, d26 mwell) weseesppbygdd, whereby
wher eby the Conpound 53 was obtained as a white foam
the CéBiGumd) 5246%e obtained as a white foam (166 mg, 46%).

IH-NMR (CDC12)8 7.78 (1H, &, J = 7.4 Hz), 6.23 (1H, 4, J = 6.3 Hz),
5.78 {(1H, 4, J = 7.4 Hz), 4.04-4.00 (2H, m), 3.85-3.79 (1H, m},
3.70-3.66 (1H, m), 1.10-1.00 (23H, m), 0.57 (2H, br s); FAB-LRMS
m/z 437 (MH'). BAnal. Calcd for CiHagNs0.,8i: C, 57.77; H, 8.31; N,
12.83. Pound: C, 57.77; H, 8.35; N, 12.61.

[0130]
Example 53

(3-Methylbutvyl)diigopropylsilane (53a)

The procedure of synthesizing Compound 5la was repeated,
except that l-bromo-3-methylbutane (12.6 mL, 100 mmol} was
employed, whereby the Compound 53a was obtained as a colorless
liguid (12.6 g, 73%).

I NMR (CDC13)}8 3.41 (1H, br s}, 1.53-1.41 (1H, m}, 1.30-1.21 (2H,
m), 1.10-0.91 (14H, m}, 0.920-0.82 (6H, m), 0.61-0.57 {(2H, m).
[0131]

3‘,5'—Bis—0-[(3-methylbutyl)diisopropylsilyl]—2'-cyano-2'¥deoxy~1—
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'H NVR(CDC13)6 7.78 (1H, d, J = 7.4 Hz), 6.30 (1H, d,
J =59 Hz), 5.72 (1H, d, J 7.4 Hz), 4.76 (1H t, J =
3.7 Hz), 4.01-3.86 (3H, n), 3.64-3.60 (1H, m,
1.52-1.49 (2H, m), 1.47-1.20 (4H, m, 1.06- 1.00 (28H,
m, 0.89 (12H, d, J = 5.1), 0.73-0.65 (4H, m;
FAB-LRMS nfz 622 (WMH ). [0132] Exanple 54

- 3'-O[(3-Methyl butyl)diisopropylsilyl]-2'-cyan-2'-deox

5 y I-(3 D- arablnofurano gl

- .‘: &N J,.,:l-_ -

- was repeated, except that
nd. o3, ]qu% PM%% I d &by
Cﬁﬂg ﬁ%ﬁ%nd&kg’ @gntg?gggé on F?gﬁfg§ﬁ1f% ny,
0 M‘?(ﬁ!é%@h@@)&dz 924 d..8b mméld Had, Camﬁﬁmd
excep? ‘QF?la%r ﬂgﬂ; 6.25 d, ? H@ Hz) | 2 (1H d, J
53a (2.354gHz32. Glm%%lolHeré eﬂponéﬁS)Wﬁ@neﬁ? @ﬁe(@bmpqqn@ 53 was
: 10.2 Hz), 3.87-3.78 (3H, m, 1.50-1.38 (1H, nm),
obtaihed9ad. @ WHixle fgem 1503 ©d4H6%). 0.86 (6H, d, J =

6.4), 0.69-0.62 (2H, m): FAB-LRVB miz 437 (MH).
1H-NMRERCL:¢ 8l Td78 oflE.CR HI6RADIS H2 o, GBY7A1H, dg 91= R.9 Hz),

c.72 Byt FOUNG Co§T 190l 305 o 47 B, L0183 o6 o,
39323 (85 Bty diyi SQPEQDY| 8b1 yhat - 20y CHARG~2' 29 QX3; |m)(31 06-
%%géag%b nyﬂPén%S%?c%toglxe g Conpound 47a (5
1.00 f(EsHZ r%P o was, disssgl vesl, 1)n, airx:jﬂoorserr&uhanﬁ)(SF& -LRMS
m) . N- Br omosucci ni mi de (463 ng, 2.60 mml) was added
m/z ebbeyehg .at 0C, and the resultant m xture was stirred
at roomtenperature for 2 hours. After the sol vent
f0L3hs renoved under

Example 54

3'-0—[(3—Methylbutyl)diisopropylsilyl]~2'—cyano-2'—deoxy—l—B—D—

arabinofuranosylcytosine (54)

The procedure of synthesizing Compound 48 was repeated,
except that Compound 53 (500 mg, 0.805 mmol) was employed, whereby
the Compound 54 was obtained as a white foam (166 mg, 50%) .
1ﬁ-NMR(DMSO~d5)6 7.79 (1H, 4, J = 7.4 Hz), 7.28 (2H, br 4}, 6.25
(1%, 4, J = 7.3 Hz), 5.74 (1H, 4, 0 = 7.4 Hz), 4.43 (1H, t, J =
7.9 Hz), 3.96 (1H, 4, J = 10.2 Hz), 3.87-3.78 {34, m), 1.50-1.38
(1, m), 1.29-1.22 (2H, m), 1.02 (14H, s), 0.86 (6H, d, T = 6.4),
0.69-0.62 (2H, m); FAB-LRMS m/z 437 (MH') . Anal. Calcd for
C21HagNs0,81i: ¢, 57.77; H, 8.31; N, 12.83. Found: C, 57.79; H, 8.29;
N, 12.83.

[0233]
Example 55

5’—0—(n-Butyldiisopropylsilyl}—2'-cyano—2'-deoxy-l-B-D—
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reduced pressure, the residue was dissolved in DV

(2.5 nmL), and CNDAC hydrochloride (500 ng, 1.73 mmol)

and imdazole (531 ng, 7.80 nmol) were added thereto, -

followed by stirring at room tenperature overnight.

The reaction m xture was partitioned between ethyl

acetate and water. The fornmed organic |ayer was

washed with saturated brine, and the thus-washed

organic |ayer s _dri.ed over sodiumsulfate

arabi .¥ dithe, (o5 of solvent, the residue was
PeLhbbaAat By ou inld,c8a _ggl € D QRhararAy (0
tggg%bﬁg?hgﬁﬁl?gﬁfgk%fgrgg,mﬁﬁﬁyeby t he Compound 55

dichlwaemebhaheeds @ Whitt eréesudcimlinige 4803. mg, 2.60 mmol)
i HNVR(DMSO-d6)6 7.76 (1H, d, J = 7.4 Hz), 7.26 (2H,

was ddided) rhérabo 4tlH°cd, add=the Frdd) tamt2hikitiredyad stikr®@d at
Hz), 5.73 (1H, d, J = 7.4 Hz), 4.46-4.38 (1H m,

room Fegberathre, for 2 qipnsz) ABtep-they #olVgAL WS removed under

1.36-1.30 (4H, , .01 (14H,_, ,. 0.86-0. H
reduce.degre.se%r%Q&h%?)r,esjfi%ﬂ&% ﬁ%%g%]z‘ée‘% M )D.%Afér.E ‘?i?a} pfnd

r . C20H34NAOAS - 56.84; O I R N : ] '
cnoac PrgSERiBEEE o g 1y Hemibr i Biderd S
7.80 ﬁli'nbﬁh [ (3 dBt DUt L, SeBE Pp¥ES by | diridrieyane- 2ooleo
xy-1-3-D arabi nof uranosyl cyt osi ne (56) The procedure
tempe@hit &8t B€6iTi g1 .Corneunch &b dbmieneat @ds part Bxioepid
t hat CNDAC hydrochl oride (491 ng, 1.70 mmol) and
betweGanpobptl a&Smatb4ahdyat2r90 Thelforwede osaphoyethyer was
wher eby the Conpound 56 was _ obtained as a white fopam

washeg3pothysabangted NmR; DRRO He§ 6-usrgrasngd gragnicylayer vas
dried(l_%ﬁerg?,g ilS_.l'f\Z ;Ié%bgqg:;je? ’aﬁlgxég?iél’l H%A’f%ﬁ—:r‘i rgmgvgl Hc%} ’sos_[v7e4nt, the

residue was purified through silica gel column chromatography (0

to 9% methanol/chloroform), whereby the Compound 55 was obtained
as a white foam (351 mg, 48%).

1H-NMR (DMSO-dg)8 7.76 (1H, d, J = 7.4 Hz), 7.26 (2H, br d), 6.26
(14, 4, J = 5.9 Hz), 6.21 {(1H, 4, 3 = 7.3 Hz), 5.73 (1H, 4, J =
7.4 Hz), 4.46-4.38 (1H, m), 3.95 (1H, d, J = 9.6 Hz), 3.86-3.74
(3H, m), 1.36-1.30 (4H, m), 1.01 (14H, s}, 0.86-0.83 {3, m),
0.69-0.63 (2H, m); FAB-LRMS m/z 423 (MH"). Anal. Calcd for
CaoH3sNs04S1i: C, 56.84; H, 8.11; N, 13.26. Found: C, 56.10; H, 8.74;
N, 12.89.

[0134]

Bxample 56

5'-0- [ (3-Methylbutyl)diisopropylsilyl]-2'-cyano-2'-deoxy-1-f-D~

arabinefuranosylceytosine (56)

The procedure of synthesizing Compound 55 was repeated,
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7.9 Hz), 3.96 (1H, d, J = 10.2 Hz), 3.87-3.78 (3H, m,
1.50-1.38 (1H, m, 1.29-1.22 (2H, nm, 1.02 (14H, s),
0.86 (6H, d, J =6.4), 0.69-0.62 (2H, n); FAB-LRVs
mz 437 (MH). Anal. Calcd for C21H36NAO4SI: C, 57.77;
H 8.31; N, 12.83. Found: C, 57.38; H 8.21; N

12.68. [01351 Exanple 57

(2- Et hyl butyl ) di cycl opropyl sil ane (57a) Magnesi um

excenhasbat L GIRE BT R0 (Lohr B0 2 2 gt an (gma

53a (%%gr%éggzg??g%%ﬁgfgéggfgmg%8g¥ﬁ§Qﬂkﬂ%ﬁ%t?hkncampound 56 was

nutes, followed by

obtaidkh kNG @AlifOamhenBobaky! esioy. 1 hour. After
term nation of exotherm c reaction, the resultant

1y NMA DI €3, ) Bas Fir ther o5t br eed . at upPC 1 ars Y2Moubs, A p 6.25
t hereby prepare 2- ethyl butyl magnesi um brom de- THE

(1H, €0l Ot oM. 3 THE)chlsoridsi(lined( 2752 T4 HZ5. 6 -Adol(Jinal: J
di ssolved in THE (26 nL), and cycl opropyl magnesi um

7.9 HE) onP 6 THE sShuth on 102588 - 1908 T - 7 (ﬁﬁo??‘?méjo‘l-

w

8

S

o, BTSRRI S0 TR PEED BTRRLEE L <0

b room‘t'enperatureé

0.69-{68%}?%%“ us Brongde (286,89, (90 EHRL) cidBsa added

4

res ITant.n1xture, and t he above-prepared 2-
c21}136ﬁ}c§¥ﬁ_buéy|W.gfﬁs'}lqmsk?@@m sle THRsolrgunen €2550.88) MAS3.21;
added dropwi se thereto for 30 minutes, followed by
N, l286BrLring at 70C for 8 78 hours. The reaction m xture
was left to cool, and saturated aqueous anmoni um
{0138kl oride and n-pentane were added thereto. The forned
organi c |l ayer was washed three tinmes with water and
Exampgfice’ with saturated brine, and the thus-washed
(2—Et:t’:n,c (gyg&ﬂ%ggngri 9 : ksﬁgpiun1sulfate
P aF-ate- v : pved, wher eby

Magnesium (2.43 g, 100 mmol) and iodine (catalytic amount)

were added to THF (100 mL), and l-bromo-2-ethylbutane (13.8 mlL,
100 mmol) was added dropwise thereto in a nitrogen atmosphere for
20 minutes, followed by stirring at room temperature for 1 hour.
After termination of exothermic reaction, the resultant mixture
was further stirred at 50°C for 5 hours, to thereby prepare 2-
ethylbutylmagnesium bromide THF solution. Trichlorosilane (2.52 mL,
25.0 mmol) was dissolved in THF {26 mlL), and cyclopropylmagnesium
bromide THF solution (0.50M, 100 mL, 50 mmcl) was added dropwise
thereto in a nitrogen atmosphere at 0°C, followed by stirring at
room temperature for 1 hour. Cuprous bromide (286 mg, 2.00 mmol )
was added to the resultant mixture, and the above-prepared 2-
ethylbutylmagnesium bromide THF solution (25.90 mL} was added

'dropwise thereto for 30 minutes, followed by stirring at 70°C for 8
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t he Compound 57a was obtained as a brown liquid (510
my, 10%9. 1H NWMR(CDC13)8 3.61-3.60 (1H, m, 1.38-1.30
(SH, m, 0.90-0.81 (6H, m, 0.65-0.60 (6H m,
0.37-0.31 (4H, m, -0.45--0.51(2H, m. [0136]

51-0-[ (2- Et hyl butyl ) di cycl opropyl silyl]-2'"-cyano-2'-de
oxy-| -3-D arabi nofuranosyl cytosi ne (57) The procedure
of synthesi zi ng Conpound 55 was repeated, except that

CNDAC hydr ochl ori.d 500 N
hoursB?aTk(%f%/?ar‘F&loﬁ. BoO*hitbT )™ n?lee%tnﬁ%oggg?)' mglg(?e%%{%?% %
: .aht al.ped_ [ 3
B e
forme(‘lzlilrﬁgﬁié’)la P %as( ¥Hshdd dhied. Oidds wikh2¥atdH, afd dnce
= 7.2 Hz), 5.77 (1H, d, J = 7.4 Hz), 4. 42-4.34 (1H,

with Bhtudad8d orikd 4dndtheltbds lwshdd ragnic lagér w9 dried
(4H, m, 0.85-0.80 (6H, m, 0.60-0.50 (6H m,

over 6pduf. 3L EqtHaniydrape3s-The 4PLVEHE WS PRIV ereby
447 (MH ). [0137 Exanpl e 58 . .

the COMEYURdtHHYIAs GBERFPSH afie® (BB TritHor 6P Be 10%) -

) 2.52 , 25,0 mol ) _was . di ssgl v [n, THE (2 :
H"Wéh@%%oﬁr%ﬁ‘r@gn@fﬁ'uww n?%iéf'?'}—ilfi gsyutmi)gn%( %8[\)?1 (6L,
my, 0i80_oMe fh MBl) Was.-gdded gonw Se d herebosinag, m) .
Artrogen at nospHere” at 0C, followed by stirring at
[o1zEpom tenperature for 1 hour. 79 Cuprous brom de (286
ng, 2.00 nmol) was added to the resultant mxture,
51-0-3Nd- EeRPLEHVIBGTRScUBpPo ol el ¢ 1] -COMcy2mo0 2rt de@By 01 - -D-
mrol)  was added dropw se thereto for .30 m nutes,

arabifofbhoseeslcvidsinend53d  70C for 8 hours. The reaction

m xture was |left to cool, d t t
aRm® P ERAST iode Sé{ﬁahﬁg’béﬁ% n(éé“a%'ryur@%agge %ggegg‘geated'

except that CNDAC hydrochloride (500 mg, 1.73 mmol) and Compound

57a (510 mg, 2.60 mmol) were employed, whereby the Compound 57 was
obtained as a white foam (309 mg, 40%).

1H-NMR (DMSO-dg)d 7.74 (1H, 4, J = 7.4 Hz), 7.28 (2H, br d), 6.25 .
(13, &, J = 5.9 Hz}, 6.21 (1H, 4, J = 7.4 Hz), 5.77 {(1H, d, J =
7.4 Hz), 4.42-4.34 (1H, m), 3.99-3.77 (44, m), 1.54-1.39 (1H, m),
1.36-1.29 {4H, m), 0.85-0.80 (6H, m), 0.60-0.50 (6H, m), 0.40-0.32
(4H, m), -0.238--0.46 (2H, m); FAB-LRMS m/z 447 (MH).

[0137]

Example 58

Dicyclopropylisobutylsilane (58a)

Trichlorosilane (2.52 mL, 25.0 mmol) was dissolved in THF
(26 mL), and cyclopropylmagnesium bromide THF solution (0.50M, 100
mL, 50 mmol) was added dropwise thereto in a nitrogen atmosphere

at 0°C, followed by stirring at room temperature for i hour.
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thereto. The formed organic | ayer was washed three

times with water and once with saturated brine, and
the thus-washed organic |ayer was dried over sodium
sul fate anhydrate. The solvent was renoved, foll owed
by purification through distillation under reduced

pressure, whereby the Conpound 58a mas obt ai ned as a
colorless liquid (boiling point; nHg, 95 to 100C

e il G, 0 T e i
v S el e S o0, o[ 03 gt

was adfkd MARNIHULAREYLCYELSI Manhf)esThe op&o@ed U e s]fl rring at
synt hesi zi ng Conpound 55 was repeated, except that
70°c fNDACHyeHs0C hites irdeict300 mixtdrd 3wasroldftard Conoumad
: 58a (438 ng, 2.60 nmol) were enpl oyed, whereby the
satur@oadraaeds waeondbnarhber kde pngin @etn&aﬁﬁ(‘zave rifided

49 "HNVR(DVMBO-d6) 8 7. 75 = /7.4
chexsfor] e dpmeszamsinic \ver v hofbyt S (afleg a5

watern?nd frg%g (sit urﬁ%gd 8533}1‘3178;1}1% %ﬂﬁ; xﬂ’a%%" cg]d_llvganlc

i ul®a 4 n36wa
layer(‘g%% C{%Jﬁé) er%rO ségL%ﬁEE mﬂ% 1:4@ %M&x%%efozg%%ﬁsg&% 86was

remov&X AN EL R4 I'b%' plLeh Fi Bat Dogy ) tHxamgh diiissaplapydsibredeer
(59a) The procedure of synthesizing Conpound 5la was

reducé@ pend etlire e xvteptbihbhe 1Cdnprand -8 wesh abbiNed Grarke
(5.40-g, 27.7 nmol) was enployed, whereby the
colortbwpdUnnHEdewaélnbtH@h@@ré§3@mﬁkbwﬁ5lF&UFHO ¢ fraction,

1.46 g, 35%).
\H_NMR (CDC1.)8 3.45 (1H, m), 1.91-1.86 (1H, m), 0.99-0.95 (6H, m),
0.63-0.57 (6H, m), 0.33-0.30 (4H, m), -0.43--0.51 (2H, m).

[0138] '

51-0-Dicyeclopropylisobutylsilyl-2'-cyano-2' -deoxy-1-B-D-

arabinofuranogylcytosine (58)

The procedure of synthesizing Compound 55 was repeated,
except that CNDAC hydrochloride (500 mg, 1.73 mmol) and Compound
58a (438 mg, 2.60 mmol) were employed, whereby the Compound 58 was
obtained as a white foam (247 mg, 34%).
1-NMR (DMSO-d¢) 8 7.75 (1H, d, J = 7.4 Hz), 7.27 (2H, br d), 6.24
(14, 4, J = 5.8 Hz), 6.20 (1H, 4, J = 7.6 Hz), 5.77 (1H, d, J =
7.4 Hz), 4.41-4.34 (1H, m), 3.98-3.76 (4H, m), 1.93-1.81 {(1H, m},
1.03-0.94 (6H, m), 0.60-0.50 (6H, m), 0.39-0.33 (4H, m), -0.36~~
0.51 (2H, m); FAB-LRMS m/z 419 (MH").

[0139]
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(3.10 g, 49%. 'H NVR(CDC13)8 3.44 (1H, br s),
1.58-1.53 (2H, m, 1.26 (9H, s), 1.10-0.96 (16H m,
‘O 83-0.78 (2H, m). [0140]
-O{[3-(tert-Butoxy)propyl]diisopropylsilyl}-2'"-cyan
o- 2' -deoxy- 1-(3-D- arabinofuranosyl cytosine (59) The
procedure of synthesizing Conpound 55 was repeat ed,
except that CNDAC hydrochloride (1.11 g, 3.84 mml)
nd cgonpound 59a (2.90 g, 12.6 nmol) were enpl oyed,
ereby the Conpound 59 was obtained as a white foam
[3- (M%Ssmox;m@pﬁﬂﬂwmmlmé (d43)d, J = 7.4
HZ), 6.36 (IH, d, = 0. Hz),581(1HdJ:7.4
Hrhe Bro6Cediitd df slmthﬁs@zh:hg Cdmd®aiB]l I3 a 3is repeated,
3.34-3.30 (1H, m, 1.66-1.58 (2H, m, 1.15 (9H, s),
excepl: @@al @rﬂbr<(>m<6+—$ ﬂt@rt(}b‘ﬂgoaywr?me n‘i5 FONBE RIS nigol) was
[0141] Exanpl e
emplomeﬁsoma%?w3tfh%‘et<¥$6ea%n8p§|9751”?%n%b‘t%§o%d as a brown liquid
1-Br 3- met hoxypropane (9.18 g, 60.0 mmol ) was
(3. 10d|QSSg?DE in THE (55 nlL), and nagnesium (1.53 g, 62.9

Exam

1H-mg1*8¢)<>éat g%d g{é ngr (GAtal yhi ggamopnt ) yerg addedt (on ),

owed by sti‘rring af roomtenperature fo
1.10-80981 nuEes mnd @tsHIC7RBor2E, mputes. The resul tant
m xture was added dropwi se to diisopropyl chlorosil ane
[0148]1 (8.88 nL, 52.0 mml) in THE (65 nL) for 5 m nutes,
followed by stirring at roomtenperature for 1 hour,
-0-AflBef tewt ke IPusDY1d dbf RaPEERY t&klr] kn? ' Gyano-2 " -deoxy-
resultant mxture was further stirred at 50C for 1.5
2 2) armoni um chl ori de was

a@ggd i rcﬁhoe B SREE Bh TS S5 26bEHkea,

except that CNDAC hydrochloride (1.11 g, 3.84 mmol) and Compound

59a (2.90 g, 12.6 mmol) were employed, whereby the Compound 59 was
obtained as a white foam (425 mg, 23%).
'H-NMR(CDC13)8 7.86 (1H, 4, J = 7.4 Hz), 6.36 (1H, d, J = 6.5 Hz),
5.81 (1H, 4, J = 7.4 Hz), 4.65 (1H, £, J = 5.9 Hz), 4.10-3.93 (3H,
m), 3.34-3.30 (1H, m), 1.66-1.58 (2H, m), 1.15 (9H, s}, 1.06-1.04
(16H, m}, 0.73-0.67 (2H, m}; FAB-LRMS m/z 481 (MH").

fo141]
Example 60

Diisopropyl (3-methoxypropyl)silane (60a)

1-Bromo-3-methoxypropane (9.18 g, 60.0 mmol) was dissolved
in THF (55 mL), and magnesium (1.53 g, 62.9 mmol) and iodine
(catalytic amount) were added thereto, followed by stirring at

room temperature for 20 minutes and at 55°C for 5 minutes. The

regsultant mixture was added dropwise to diisopropylchlorosilane
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foll owed by washing with water six tinmes and drying
over sodium sulfate anhydrate. The sol vent was
renmoved under reduced pressure, whereby the Conpound
60a was obtained as an yellow liquid (10.1 g, 89%.
1H NVR(CDC13)6 3.44 (1H, br s), 3.35 (2H t, J = 6.6
Hz), 1.60-1.72 (2H, m, 0.97-1.03 (14H, m, 0.58-0.64
(2H m. [0142]

(s.8835Lg b2, & SRR Al T BT 0Py ) dbdess, E4RIGuEa Ky

rabl no uranosy cyt'osi ne nmpound

stlrrggg %§6§55E1té&ﬂg}dyﬁgh)fﬁﬁsldh§§9|VﬁQtéB termination of

I Thl oronet hané (6 nL and N-bronosucci ni ni de (534
exothBfmid. BEa N, ﬁh@sréédEdahhemfﬁﬁhﬁﬁ WwE fardhkhestirred at

resultant m xture was stirred at roomtenperature for
50°C Bofi NH eurEheandl yephiraesi remeoed andeniumechbacide was

pressure. The residue was dissolved in DM (4.5 nl),
addedanber@mcmydr@éﬁ%@m@én%%gwass CHOTRABEY %hdr pentane,

i m dazole (511 51 ed.th
£oL1opgfl BRCERBE M HoLR T BoE Litam Gl Gy ing; Sfefgpdiun

sulf agﬁggméréte 1 E‘h% g&d %jaé %eh%%edr ﬁﬂﬁ%k ogeéﬁ&géj rp‘?:'es sure,

yt resul tan TUre was partitione
wher V. RYVGEE! o ree P RAANICR fa
© eﬁgs e%qﬁﬁﬁﬁﬁgg?urgte%gbr?ﬁgﬁn%ﬁd t he eﬁﬁé mag%gg -1 g
gg9%) .organic layer was dried over sodiumsulfate
anhydrate. After renoval of solvent, the residue was
H-NMB(IEGH 8d3 141 criypst ald iszat BoBs W2, tt,bul W reetthilz) et hef-1.72
82 whereby the Conpound 60 was obtalned as a white
(2H, Bbm%r9'(‘812(5’3ng(14H62‘96 0L 2B NVEDVBEdBY6 7. 75 (1H, d,
(014 = 7 6 FE) 7.27, 7.25 (each 1H, each br s), 6.25
%11 = 5.9 Hz), 6.21 (1H, d, J = 7.3 H), 5.73

5'—O—i%}isopropy}(éu%e@BLxYérggﬁfYé¥&§£f12JDcyéﬁoZ§‘3d33k§inB~D-

arabinofuranosylcytosine (60)

Compound 60a (565 mg, 3.60 mmol) was dissolved in
dichloromethane (6 mL), and N-bromosuccinimide (534 mg, 3.00 mmol)
was added thereto at 0°C, and the resultant mixture was stirred at
room temperature for 5 minutes. The solvent was removed under
reduced pressure. The residue was dissolved in DMF (4.5 mi), and
CNDAC hydrochloride (866 mg, 3.00 mmol) and imidazole (511 mg,
7.51 mmol) were added thereto, followed by stirring at room
temperature for 1 hour. Methanol (0.1 mL) was added to the
reaction mixture, and the resultant mixture was partitioned
between ethyl acetate and water. The formed organic layer was
washed with saturated brine, and the thus-washed organic layer was
dried over sodium sulfate anhydrate. After removal of solvent, the

residue was subjected to crystallization with t-butylmethyl ether,
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3.27 (2H, t, J =6.9 Hz), 3.20 (3H, s), 1.51-1.61 (2H,

m, 1.01 (14H, s), 0.62-0.69 (2H, m [0143] Exanple

61 (3-Ethoxypropyl)diisopropylsilane (61a)

1- Brono- 3- et hoxypropane (5.85 g, 35.0 mml) was

di ssolved in THE (30 nmL). Magnesium (900 ng, 37.0

mol ) and iodine (catalytic anpbunt) were added

thereto, and the resultant mxture was stirred at

room t er re.f 3 ] 4 d.at 1
wnerehfthe EREAN, By fos WbAMAL SR B B Par S 520 0o
62%) _diisopropylchlorosilane (5.12 ni, 30.0 nmol) in THE

(40 nm), followed by stirring at room tenperature for
1y-NMRLEMEOIUL 5 ARg atiu60g, for=17 5 hoyr,s.7.8at uraked(each 1H,

aqueous ammoni um chl ori de was added thereto, and the
each bessll tan2s MMilk; ude das ©xa E©t.ed -Rilt H1Bendand, = 7-3 Hz),

foll owed by washing with water six _ tinmes_and dré/éiHngm)

5.73 6uier Godi em7s6l Hat e antot . (Fhe™dol vehf 3 was

renoved unde d d b
327§ vies & Oo@aPnBa) ass ard y e o1 dord teths G gy 03
m ,

" HNVR(CD 6,3.,36-3. 75 (5H, ny, 1.61-1.72 (2H, :
(14H’1%1h$ﬁ%%'%§j (357 g 7)., 0.97-1.03 (14H m), 0.57-0. 65
[o1a32H m . [0144]

'-O [ (3-Ethoxypropyl)diisopropylsilyl]-2'-cyano-2'-de
ExampPXYs1 -(3-D- arabi nof uranosyl cytosine (61) 83 Conpound

6la (809 ny, 4.00 nmmol) was dissolve in
(3 -Etdbchtopyistidsept8pylsilans (lonosucci ni mide (712

nmg, 4.00 mmol) was added thereto _at 0C,_and the, .

reRAamaTS -FERPHYRINRAN t § T 18 at 35r80ﬂ§“?%ﬁ‘p"§7%tc§]rségc?lc§rreci i

e 3P AL e R L S S G e s

amounéquere added thereto, and the resultant mixture was stirred

at room temperature for 30 minutes and at 60°C for 10 minutes. The
resultant mixture was added dropwise to diisopropylchlorosilane
(5.12 mL, 30.0 mmol) in THF (40 mL), followed by stirring at room
temperature for 15 minutes and at 60°C for 1.5 hours. Saturated
aqueous ammonium chloride was added thereto, and the resultant
mixture was extracted with pentane, followed by washing with water
six times and drying over sodium sulfate anhydrate. The solvent
wag removed under reduced pressure, whereby the Compound 6la was
obtained as an yellow liquid (6.52 g, 92%).

IH_NMR (CDC13)}6 3.36-3.75 (5H, m), 1.61-1.72 (2H, m), 1.21 (3H, t, J
= 7.0 Hz), 0.97-1.03 (14H, m), 0.57-0.65 (2H, m) .

[0144]

5'—0—[(3-Ethoxypropyl}diisopropylsilyl]—2'-cyano-2'~deoxy—1—ﬂ-D-

arabinofuranosylcytosine (61)
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CNDAC hydrochloride (1.26 g, 4.36 mmol) and i m dazol e
(681 ng, 10.0 nmmol) were added thereto, followed by
stirring at room tenperature for 3 hours. After

nmet hanol was added to the reaction mxture, the
resultant m xture was partitioned between ethyl
acetate and water. The forned organic | ayer was washed
with saturated brine six tinmes, and the thus washed

[ d d
2{3‘%‘% Ae% (g?gr@ﬁtr)l/‘glog : S’\?gq'n%md?%% reS| due was
dichl%ﬁgtjngtgﬁaq%]t& Gy St Ql&b' ﬁaﬁf&ﬁbéﬁéd}ﬂluﬁ@eyl(ﬁﬁ g, €4 RBY mmo1)
er eby

npound 61 was obtai ned as a white powder
was afd &Otl%ret@@t oot NIV PVRO-A6)10 t An¥ Smistthrd wak =tirded at
Fh?, 7.27, 7.25 (each 1H, each br s), 6.21 (1H, d, J
room Eelpdrati)re Go2l101lMindted. = Thed shiyent 5vF3 I(QTHWE@ uglder
- 7.4 Hz), 4.37-4.45 (1H m, 3.76-3.98 (4H,
reduc¢@Hpregsure= 6TRe mgs:.cipeg@taﬁ dispolived) 1n1DI@‘-_’L Q‘&l@Hng), and

CNDAC ?m;%qchfcg:}gé]l_l (1;:% FAB_ LRNSmngonl%g%.tnld 12n1giazole (681 mg,

10.0 ggof} (ks p%%?%'?éﬁ'b' PELORE B Fohr At el e
tempe%%%@%gfoz_ﬁ 39910 1) ﬂﬁ%xd'rr%%‘?llaiﬁ%idt whs Hhedd omihaBaction

and N-bronosuccinimde (1.60 g, 8.99 nmmol)

mixtudes adaddNenatomdktife Wil gdia itdsuletabbrwiah Usthyias
84 stirred at roomtenperature for 10 m nutes. The

acetaBdl amhtwatas . e visrnatlergeadoc2dypr eeds reashat] wiks
resi due was dissolved in DM (5 nL). Subsequent]

satur@NBAGHr GéH &Fméé (%@ t%ige @%Weﬁ ORAB™ i s
, to
i od [ Gt 1S FUUPE hSR BTG 2P FBort CRAPEt ar}ﬁrsé)lngt the

res:tdge(_) wasnus} jected to crystallization with t-butylmethyl ether,
whereby the Compound 61 was obtained as a white powder (1.10 g,
68%) .

14-NMR (DMSO-d6)8 7.75 (1H, d, J = 7.4 Hz), 7.27, 7.25 (each 1H,
each br s), 6.21 (iH#, d, J = 5.9 Hz), 6.21 (1H, d, J = 7.4 Hz),

5.73 (14, 4, J 7.4 Hz), 4.37-4.45 (1H, m), 3.76-3.98 (4H, m},

3.38 (2H, g, J = 6.9 Hz), 1.50-1.61 (2H, m), 1.01 {142, s}, 0.62-
0.68 (2H, m); FAB-LRMS (negative) m/z 451 (M-E)".
[0145]

Example 62

31-0- [ (3-Ethoxypropyl) diisopropylsilyl] -2'-cyano-2' -deoxy-1-B-D-

arabinofuranosyleytosine (62)

Compound 6la (1.82 g, 8.99 mmol) was dissolved in
dichloromethane (18 mL), and N-bromosuccinimide (1.60 g, 8.99

mmol) was added thereto at 0°C, and the resultant mixture was
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and at 55C for 2 hours. After nethanol was added to
the reaction mxture, the resultant m xture was
partitioned between ethyl acetate and water. The
fornmed organic |ayer was washed with saturated brine
six tinmes, and the thus-washed organic | ayer was
dried over sodium sul fate anhydrate. After renoval of
sol vent, the resi due was di ssolved in nethanol (5

e s ] SFAEIAC S b, o S8 e
remov@&rﬁﬁﬁg% f@@d&%@t?9@@9@%@U§u§9quﬂE@$QBQGeﬁéQT&KHEEE$ed in

and ethyl acetate were added to the reaction m xture

DMF (@Nnfl} he shBssgGen®rBaNDACAYErvaRl vashed(add mgwaBeno mmol)
and saturated brine, and the thus-washed organic

and ihbgerolMams{ldeiBed, over 1 swthlimverlef addednhdrate. and tide
renoval of- solvent, the residue was purified through

resul paul MEixtuyel Weg gBLTERA A raﬂnbmgrabﬁye(%% t%P Ife%utes

met hanol / chloroform), —whereby the Conpound 62 wa
and apRHICHERTad BOWRS { e ALEEM TS %g wypdded to the reaction

o LSRRI FfBd el e T b 20

aceta&éiénétwaket 7. @héﬁﬁorméa %%géﬁkb 1ayér-w£%‘%d§ﬁhd with
63-4. 66 (1H , 3.79-3.87 (2H, m, 3.56-3.77 (2H,

saturiﬁediﬁﬁﬂhe(gﬁx ﬂlmds, and die) thhsS%a&hSﬂ 624bniy \laykrO®as
(3H t, J =7.1 H), 1.01 (14H, s), 0.67-0.70 (2H, m);

dried FARY ISRBufnegafave)amiyd e .( MHer JoMae]l ofxgmpyvent, the
63 85

residup o [Gdpeopyed| 4 (Bedtansdy gPopH y sPRG 'i“e“zha%%r“&ﬂé%wd acid

eoxy-|-R- D _arabi nof | cyto ) neS|um
(0.33 () 4, "HS1S iy St C T R
for 30V %@ed %éﬁ) %q%eghk s@@ﬁuﬁ”hfﬁf%ﬁéﬂ&ﬂ%ﬁonate and

tnDs ere r ono- et hoxypr opane (2 .
ethylrHHEQaﬁ@a&eﬁgdﬁgdgaoﬁwuﬁﬂé1ﬂé%bﬁh@nfaﬁxture, and the formed
organic layer was washed with water and saturated brine, and the
thus-washed organic layer was dried over sodium sulfate anhydrate.
After removal of solvent, the residue was purified throuéh neutral
silica gel column chromatography (6% to 10% methanol/chloroform),
whereby the Compound 62 was obtained as a white foam (310 mg, 23%).
1H-NMR (DMS8O-dg)d 7.79 (1H, 4, J = 7.6 Hz), 7.29, 7.24 (each 1H,
each br s8), 6.16 (iH, d, J = 7.3 Hz), 5.77 (1H, 4, J = 7.6 Hz),
5.21 (14, t, J = 5.4 Hz), 4.63-4.66 {1H, m), 3.79-3.87 (2H, m),
3.56-3.77 (2H, m), 3.39 (2H, g, J = 7.1 Hz), 1.52-1.60 (2H, m),
1.08 (34, t, J = 7.1 Hz), 1.01 (14H, s), 0.67-0.70 (2H, m); FAB-
LRMS (negative) m/z 451 (M-H) .

[0146]

Example 63
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20 mnutes, and the resultant m xture was stirring at
roomtenperature for 1 hour. After term nation of
exotherm c reaction, the resultant mixture was
further stirred at 50C for 4 hours. In a nitrogen

at nosphere, the resultant m xture was added dropw se
to tert-butyldichlorosilane (1.06 g, 6.75 mvol) and
cuprous bromde (20 ng, 0.14 mml) in THE (6.75 nl)

at 0C, fdlmmdb sﬂrn
5 -0- [eert B v 3reth

arabifIHERNS, gghghkggjde and n- pentane wer e added
_ ani ¢ | ayer was washed three
Mégﬁ%éﬂuhh 398t g, angl, Onwe W Gads abalas ededtd e icartount )
the thus- mashed organic layer was dried over sodium
were Sdddatt amrydnate. mAf | exnd enpwahicfogsol a@n@s»pheme 1-bromo-
resultant yellow liquid was dissolved in
3- ethdxm‘ntqpmt(ﬁaﬁé 7. 13 % )mucglnd wasw@ﬁ@@uféé@wwaéﬂ{eaﬁo for
ng, 3.61 mmol) was added, thereto at QOC,
20 mipgef ¢ A Rt GRELHARNE SHIFTEE FBS, 85ﬁFFé‘ﬁ%e?'tatIfﬁ°é" f or

Th [
ool S, Ve PR AT et on
the r?#ldtaagl d CN ﬁgeh%ggol‘%\g%ﬂ{érd%t(lﬁgdwg &O'%_’ fgly) h@ﬂgs in

Wer e a ded t hereto,

a n1tf6%éﬁﬁﬂ%%d&bhe§é'rEh@Qré@uiﬂHﬁtOWQ&ﬁughtwa§UhG@Eﬂuﬂﬂdpwlse to
hanol was added to the reaction m xture, and the

tert-bespldiam ofbxt laae WS . Ppard.i ta Gﬁedmométaeéncnwr@us bromide
acetate and water. The forned organic |ayer was
(20 myashed: wivol ) SAnUTHE eds bTS mey) atd OfGe £ Wk g stirring at

organi c |l ayer was 86 dried, over sodiuymsul fate
70°C fathdhaues - Aﬁh@r r@éﬁﬁ@ﬁP B SRS ultePFé? tPeSPRLe IR

e RGP RIS SR AT REEL e e,
theretd® TGB”PQPHQd leRegadSwashy®! d1omed aames3d@tn
mg, 23% . 1H NMR d6)6 7.71 (1H, d, J = 7.6 Hz),
water7aﬁ&%oﬁ66251&ﬁaﬁhtﬁkhted brine, and the thus-washed organic
layer was dried over sodium sulfate anhydrate. After removal of
solvent, the resultant vellow liquid was dissolved in
dichloromethane (7.4 mlL), and N-bromosuccinimide (642 mg, 3.61
‘mmol) was added thereto at 0°C, and the resultant mixture was
stirred at room temperature for 10 minutes. The solvent was
removed under reduced pressure, and the residue was dissolved in
DMF (3.3 mL)}, and CNDAC hydrochloride (530 mg, 1.85 mmol) and
.imidazole (378 mg, 5.55 mmol) were added thereto, followed by
stirring at 60°C overnight. Subsequently, methanol was added to
the reaction mixture, and the resultant mixture was partitioned

between ethyl acetate and water. The formed organic layer was

washed with saturated brine, and the thus-washed organic layer was
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ach br s), 6.27 (1H, m, 6.20 (1H, d, J = 7.6 Hz),

73 (1H, d, J 7.6 Hz), 4.38 (1H m, 3.94 (1H, dd, J
2 .2, J=11.7 Hz), 3.86-3.75 (3H, m, 3.37 (4H, q,
= 7.1 Hz), 3.29 (2H, q, J = 7.1 Hz), 3.16 (1H, d, J
5.4 Hz), 1.56 (4H, m), 1.07 (6H, t, J = 7.1 Hz),
.91 (9H, s), 0.63 (4H, n); FAB-LRMS niz 509 (MAN.
[0147] Each structural fornula of Corrpounds 1to 63

whi ch d t b
drledTé’IHFE %‘r"g%m‘ilsu I nh§5 f‘%gr%’% Qn?r Uct ur a?]?%énl% the

resldﬁ%?gggC?ﬂ%%?ﬂ%%q%ﬁ%ﬁﬁh\hegkfg%{féiaé;lﬁéﬁ @glgﬂﬁB 2 NH2

chromatography (0% to 5% methanol/chloroform)}, whereby the

ollCll oo

Compound 63 was obtained as an yellow foam (310 mg, 23%).

1H_NMR (DMSO-d¢)8 7.71 (1H, 4, J = 7.6 Hz), 7.29, 7.25 (each 1H,

each br =8), 6.27 (1H, m), 6.20 (1H, 4, J = 7.6 Hz), 5.73 (1H, 4, J

= 7.6 Hz), 4.38 (1H, m), 3.94 (1H, dd, J = 2.2, J = 11.7 Hz),

|
~1
Y

3.86~-3.75 (3H, m), 3.37 (4H, q, J = 7.1 Hz), 3.29 (2H, g, J =
Hz), 3.16 {1H, d, T = 5.4 Hz), 1.56 (4H, m), 1L.07 {6H, &, J = 7.1
Hz), 0.91 (9H, s), 0.63 (4H, m); FAB-LRMS m/z 509 (MH").
[0147]
Each structural formula of Compounds 1 to 63 which are

obtained in the above Examples was shown in Table 1 to 1l1.

[0148]
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CNHd 5 NH2 -/
/| %roo 0 CN
Compound f or nu

/

- ACN

[Table 1]

(
Hd 88
la 7 N
~ HO 9 \ NHZ

[ 01491

HZ

N~Si-o CNO k-LCN HOB 6 NH2
[ Tabl e 21 Structural
\N Si-0 N-p

~CN Ha NHZ

\' N

Compound

Structural

formula

l .

/

/
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Si-00NO/ \CN HO'

11 (Hi
HC CN 90 [ 0150]

formula 13 NH2

10 NH2 N

\S-O p /NAO CN HOB

~N NOC.-CN HO89 12 NH2 6 " / I 0oy O
[ Table 3] Structural Conpound

[0149]
[Table 2]
Structural
Compound
formula
7 NH,
r ooy
Si—0-y o J ©
HO
8 NHa
@—sﬁ—o oy o
O UCN
HO
2 NH,
Si-0-y o j 0
HO
10
NH;
(4
A N
N NS0 o, o
HE
11
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12

%-0 / \ 15 NHZ

N%1-OONO CN 14 NHZ >) %i-O-vo,/INANO / L1~CN
)DS1-O0 O NO CN ShO 16 NH2 YSI -0
~N ~/10 O N~O CN 10 91 18 NH2

~N

O NAO CN 17 (1Y NH2
~~N/nmo C N0 Si

CN

-A\o 92

20



[0151]
| \N HO-0 NO

HOS CH3 0 HOONKO O \ \

[ Tabl e 4] Structural

~.. ~L.ON
~ N ~}-
HOO NO CN 23 (1Y NH2

Conpound formula 19 Hz
Mi-0 20 NH2 /

~N
i-0 21 NH2 HOO
~N HO O NO CN

NO IN 22 NH,
[0150]
[Table 3]
Structural
Compound
formula
13 NH,
)
£
->'\_ 3 CM
Si-0
/
14 NH,
>
»—\sm-\(o—i’“’&o
v CN
5i-0
/
15 NH;
[N
>—gir0—\ o N’&o
M
—
>—sn-o
‘ —
16 NH,
\@’ [}
S-0—\ o l\"£0
N,
_<”f;i
17 NHz

[ u
NP o N’&O
7
\__faCN
o
\/\N\:sii’o
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15

93 24 NHZ O N HOLCF3

HO O NA\O CN i -0 94 [0152]

[ Tabl e 5] Conpound Structural formula 25 NHZ O N

\) / /1 10 27 ("R
YYSi - 0~, ~OCN

"HO~CF3 HO NA\O CN 26 NH2 (\NHCO HOO NO CN

~N HO O NO ~CN 28 NH2

\)
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00 RCN >)-) 95 3 0 NH2 *N HO S-CH3
CN M 0153] [Table 6] Exanple
NH2 O 2 CF3CO2H O O N O NH2CN

ONO NH2 \ CN 33/ NH2 N

29 NH2 'N HO O
0O HO-~008 i- /
Structural fornul 3
32 NH2 0 2 CF3CO2H /
O)NAC \- RON HO 3

1_
O~ 1y
a 1

4

[0151]
Table 4]
Structural
Compound
formula
[ :z
HC)—XiiN e
Vg CN
Si-0
/
20 NH
LA
g’QN HO-§-CHs
e
v CN
9—-&—0
/
21 NH,
(fz
/& CN
Si-Q
—f
22 NH;
»,
Ho—~ o 4,
o Clan
23 NH,
(2
N
HO—, o o}
\Jﬁwfxzxi?ﬂ
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24

NH2 | SON AO \ ~CN HO NH2
\]:Si-d 96 35 NHL SiI-OONOOCN \-~si-d 36 NH2 \

~N L CN HOB [0154] [Table 7]

formula 37 NH \\/' ~N

NH; ¢
f :z Ho)j\mf3
HO—\(:)iN (0]
GN
AY <
5j-0
/

-N Sl

~((N 9i-00 “7IN0 ON

Exanpl estruct ur al
O O +N~O CN 38 NHz

S
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/-

N HOO NO LLCN

(Si-O-Oy/"A0 ~ ~LOCN HOB 39 NH2 HON-O \ \ < CN
_Si_!o-Vo ~y/rNA LCN 97 41 NH2

-Si-0 40 Y NH2

~Si-O0H 42 NH2 \. RCN - J_d 98 [01551

[ Tabl e 8] ExanpleStructural formula 43 NH2 (N HO O
NO OCN
[0152]
[Table 5]
Compound | Structural formula
25 W o
Y HO’U\CF;,
HO—WN 0
N\ HCN
>-7—Si—0‘
/
26 NH,
bu HCI
oA
\ iecN
Si-0
/
27 NH,
[N
HO—~, o N’&o
\(_\S_XCN
/Ei—o‘
28 NH
>
»—\Si-o—\(i?,”’&o
RSO Y
/
2% NH,
B
N

25



44 NH2

i O O AO 99 [0156]
formula 48 NH2 (I

ayY~N sI, OOLNOCN Vsj'
NO CN DSi-O\ 46 NH2 N HO O NOCN Si

[ Tabl e 9]

O 45 (Hz HO O
47 NH2 A~

Exanpl eSt ruct ur al

~IN HONO CN 49 NH2 N N

30

NHz

N gmﬂ
i HO-$-CH3
/& O

N

[01531]

[Table &]

| Example

Structural formula

31

NH,

i N 2 CF3COyH

32

NHp

o I N 2CFcoH

N

CN

33

34
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| ~LON 50 /rJ NH2 NN HO O N~O CN

' O 51 r'}J NH2

VI N S O "~tJ~CN 52 N2 NHOONO CN 53 NH2

(~N -JYSOONA CNi-d 100 [0157]

[ Tabl e 101

Exanpl eStructural formula 54 NH2 ~N HO O N 55 ~(\r

NH2 xI | ~N
35 NH
Cy
‘\é;%ko o N’&b
e
\->—Si—o‘
iy
36 NH,

[0154]
iTable 7]
ExampleStructural formula
37 NHz
7%5@
jfsi\)\
38 NH,
[N
(SE-O N"&‘0
0
Q ( ZCN
HO
39 NHz
!
HO—\ o W*b
( \__faCN
\%}$—§
N
40 NH,
&
>/‘\s|/ N’QO
7Y
< (Lo
2"
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41

Si Ol
NZ N S

[0158] [Table 11]

NAO JJ "CN HO 56 NHZ xSi_0 0 NA
0- 0.7A CN HO 58 NHZ
~Hd 101 5 9 NH2 J 'N

Exanpl eSt ruct ur al

42

-1CN  HOB 57

~-N Si00O0//," CN
\_\Sj_CGVvONQV-ACN HOB

formula 60 NH2
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LL ON-0 CN 0? HOB 61 N2 ~~N S O ON- O IN HOB
62 IN ~N HON-OCN >S1-0leJ 63 0 NH2 IN NAO

Si '0~0 J( 1J CN /-0 HO [0159] [Pharnacol ogi cal
Test Exanple 1] Anti-tunor test using nude nouse
subcut aneous i nplantati on system 102 with peroral

adm ni stration of CNDAC conpound

{0155]
[Table 8]
ExampleStructural formula
43 NHz
[y
NS

e
{ & eon

44 NH,
U Oy
7/5&.0 o N’QO

CN

45 NH
HO—{ o F ©

\(_UCN

sl
46 NHz

47 NH;
SRS
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[015?.

Human | arge i ntestine cancer cel

subcut aneousl y subcul
(CLEA Japan, Inc.),
were cut into 2 nm di

strain KM2OC was
tured in BALE/ cA Jcl-nu m ce

and the resultant cancer tissues
ce fragnments. Each of the

fragnents was subcutaneously inplanted to a

6- week-ol d BALE/ cA Jcl

On day 14 after the

per

aneters of the resultant
e volunme of the tunor was cal cul ated by

rap1bObl OWi ng equati on.

-nu npuse at the back thereof.
i npl antation, |arge and snal
tunor were neasured, and
t he

The m ce were grouped (6 aninmals
group) sao that the groups were roughly equa

in

FEUSFuBEr Ry Iy

vol une, VI re ésent
represents s di a
conpound ™ i Ssol v§

r oxy et hyl
ferg%ﬁ\mtrlloonM
o after grouj

culated by 1

dgSe whi

y of @%% (
gﬁd i am

pl ant ky Of €3
g> Hﬁor vol ume

fts are
/Vt2 103

inor V?qu§iiN I

>—SE—§
/,/

51 NH,
S
Sfe= o, (o]
7
52 NHz
[N
N
CN
>\—%f
53 NH,

s in
;@@Lhe equati on,

r volume. (Equation 1) Wt =

e equation, Vt represents tunor

| arge dianeter of tunor, and Vs

ter of tunmor. [01601 Each CNDAC

bd or suspended in 0.5%

cel l ul ose sol ution which had been
citrate buffer (pH 6.0). Fromthe

Di'ng, the mxture was perorally

nouse once a day for consecutive

ch is equivalent, by nole, to 18

n day 29 after the grouping,

pters of the subcutaneously

ach nouse were neasured, and
(RTV) and inhibition rate (IR
he foll ow ng equations to

ef fect of the conpound. The test

Table 12. (Equation 2) RTV =

RTV represents ratio of

Y

100



represents tunor vol une neasured on the day of
determ nation, and Vt2 represents tunor volune
measured on t he day of grouping. (Equation 3) IR (0)
_ [1-(RTVtest)/(RTVcont)] x 100 In the equation, IR
represents tunor growh inhibition rate, RTVtest
represents nean RTV val ue of a drug-adm ni stered
group, and RTVcont represents nmean RTV val ue of a
non-treatnent group. [0161] [Table 12] Exanple No.
IR(o) 175 265 38 682 779 10 68 18 69 19
[o1589 21 85 24 83 27 85 31 89 32 85 CNDAC 46
[0162] As is shown in Table 12, the conpounds of the
[Tabler esgnt invention exhibit excellent anti-tunor effect

ac—e.0atr-ed—rmth N
ExamplelStruttural Vféﬁr'nulka"_“DAC. 104

54 o

HONﬂ
=

SIO\

7

55 .

SO

A

Q

56 o
)
>\—(SI—0 o 'N’&O
/(/ UCN
HO
57 -
fon
l>—<LSi-O o N"go
~ ot
HO
58 "
N
D%Si-o o N’J\\o
L
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[0163] [Pharmacol ogi cal Test Exanple 2]

Phar macol i ketics test of CNDAC conpound in Donryu rat
CNDAC conpounds were perorally adm nistered to Donryu
rats (Charles River Laboratories Japan, Inc., 5 weeks
ol d), and bl ood CNDAC | evel was neasured. CNDAC
conpounds that have excellent absorbability upon
peroral adm nistration and are easily activated to

59 CNPAC in an orgamhsmijwere sel ected on the basis of the
bl pod CNDAC | e Ipecifically, Donryu rats were
fasted ‘Fbﬁ]Ih exenlng of the day before the test
day. In 'é*ﬁgﬁggﬁ%n of the test day, each CNDAC
cofrpoundg (an t equivalent, by nole, to 30 ng/kg
of AC) W8l ch had |been di ssol ved or suspended in
0. p% fiydr oxypropyl nethyl cellul ose solution buffered

(015 th T0OnMcitrate buffer (pH 5.0) was perorally

m ni stered, and bl ood was collected fromthe caudal
[Tabi%egglcava at 15 and 30 mnutes, and 1, 2, 4, and 8
s _after the adn1n|strat|on to thereby obtain

'”Examp@@Fuwushnp¢bsfq#muﬁﬁ 3 animal's per time point)

co conpound—and—CNBAC t¢vel s of each serum sanple were

measured t hroughM4PLC. Area under concentration (AUC)
ng

of | t he blood | evel fromO to 8 hours was

cal cul d a n—&i oaval ability (BA), which indicates

angunt OgNDAC fel eased in the blood fromthe

DAC, npou Ghas ¢eterm ned fromthe follow ng

equavlon TW% test results are shown in Table 13.

) Lguut.uu 4—BA—=H+{AUCt est )/ (AUCcont)] x 100 (% In
t he equati on, BAMNHepresents bioavailability, AUC est

r epr esent AUGrO% t he bl ood CNDAC | evel upon perora

adninis;hlgion —&gNDAC conmpound (in an anount

equi val %7&?%&$g/kg of CNDAC), and 105

o HO'

62 NH,

63 ™
0

[0159]
[Pharmacological Test Example 1]

Anti-tumor test using nude mouse subcutaneous implantation system
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AUCcont represents AUC of the bl ood CNDAC | evel upon
tail vein admnistration_of CNDAC (in an anount
equi valent to 30 ng/ kg of CNDAC). [0164] [Table 13]
Exanple No. BA (o) 2 19.4 3 20.6 6 22.9 10 19.3
19 45.1 21 22.8 23 19.3 24 21.0 25 42.6 26 23.5
27 25.3 31 41.4 32 24.2 CNDAC 9.2 P-CNDAC 14.6
[0165] As is shown in Table 13, the conpounds of the
with BEBSEL odNE O (6BNLR! gaeelbfilud caval lability

Cot _ d for peroral
athfinith St4:2td Gt RrENPAGancEP1EE]1 [Fharimmaebogi eas Test

Exanpl e 3] Pharnacoki netics test of CNDAC conpound in
subcubPb6) 1y aduKchidAGired in BALB/cA Jel-nu mice (CLEA Japan,
Inc.), and the resultant cancer tissues were cut into 2 mm dice

fragments. Each of the fragments was subcutaneously implanted to a

6-week-old BALB/cA Jcl-nu mouse at the back thereof. On day 14

-~

after the implantation, large and small diameters of the resultant

tumor were measured, and the volume of the tumor was calculated by

the following eguation. The mice were grouped (6 animals pex

groﬁp) so that the groups were roughly egqual in terms of average

tumor volume. .

(Equation 1) vt = 1/2(Vl) x (Vs)?

In the equation, Vit representé tumor volume, V1 represents large

diameter of tumor, and Vs represents small diameter of tumor.
[0160]

EBach CNDAC compound wag dissolved or suspended in 0.5%
hydroxypropyl methyl cellulose solution which had been buffered
with 100mM citrate buffer (pH 6.0). From the next day after
grouping, the mixture was perorally administered to each mouse
once a day for consecutive 14 days in a dose which is equivalent,
by mole, to 18 mg/kg/day of CNDAC.

On day 29 after the grouping, large and small diameters of
the subcutaneocusly implanted tumor of each mouse were measured,
and relative tumor volume (RTV) and inhibition rate (IR) were
calculated by the following equations to evaluate anti-tumor

effect of the compound. The test results are shown in Table 12.

(Equation 2) RTV = Vtl/Vi2
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106 conmpounds were perorally adm nistered to SD (IGS)
rats (Charles River Laboratories Japan, Inc., 8 weeks
ol d), and bl ood CNDAC |evel was measured. CNDAC
conpounds whi ch have excell ent absorbability upon
peroral adm nistration and are easily activated

t oCNDAC i n an organi sm were sel ected based on the

bl ood CNDAC Ilevel. In the forenoon of the test day,

h . CND, 1 val ,
n RO RS EE 0 T WL CREAC Sy oot 1Al Beo Arksol bed

r s g@%@ ' X¥R' Ry | g Etdyy lgetelrhih86€on, and
repre%gpﬁ?ign u??ggg%raﬁfﬁﬁgggn%ﬁcitrangbuffer (pH 5.0)n an

Vt2 reseBEAOS Adibr AdTuies hekedreansh o dayasicgirbapieg.
fromthe carotid artery at every point in time of 30
(Equalfibut 85 zwd(g), =2,[14,(RGvtasd) B (kmurent)df tenodhe
adm ni stration, - to thereby obtain serumsanples (from
In the etivaBiemi Ml sepsesgotht FUnoToFFIRY iahd PerpRe Fab@l s
in each serum sanple were ne sugtfd t hr uglh LEC/ l\/g
RTVECAT ROBRERII GOSN RIVi SHLBALES 2 of YSE BY.008 CRERCSTOP -

' vel fromO tq 8 rs ' C T 651
wna S50 PP N Ep20 S0 o o OBk v
[016 anpl e No. UCO-8hr (nghr/nmL) 19 1163 45 1210

DAC 492 P-CNDAC .956 [0168] 107

{Table 12]
Example No. |IR (%)
1 75
2 65
3 B2
6 82
7 79
10 68
18 69
19 83
21 85
24 83
27 85
31 89
32 85
CNDAC 46

[0162]

As is shown in Table 12, the compounds of the present

invention exhibit excellent anti-tumor effect as compared with

CNDAC .
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As is shown in Table 14, the conpounds of the present
i nvention exhibit a higher AUC as conpared with a
known CNDAC conpound for peroral adm nistration,
P- CNDAC. [0169] [Pharnacol ogical Test Exanpl e 4]
Anti-tunor test using nude nouse subcut aneous
i npl antation system through peroral adm nistration of
CNDAC, P-CNDAC, or Conpound 19 in an equitoxic dose
[o1cEMMaN large intestine cancer cell strain KM2OC was
subcutaneously subcul tured in BALB/cA Jcl-nu mce
{pharﬁgggﬁogg@@p TedtN&xdam gadzghe resul tant cancer tissues
were cut into 2 nn1d|ce fragnents. Each of the
Pharmhcadhkat Scsvasssstulodu CaDAOUsbypoumpd aint ebrirguarat
6- week-ol d BALB/ cA Jcl -nu nouse at the back thereof.
CﬁN@a(y asnpamdsr welre papPaat by i aWinigtgaednto shemyyn rats
dianeters of the resultant tunor were peasured, a
eaggq%kood

(Charlgg %T?ﬁeﬁaﬁorﬂ#@rtlﬁﬁoﬁam cHEu at eekehPodgh
d
cxmnc kPR L el e B Butt A g eme

a.bsor%@%) CEIP e%%glggaﬂﬁnlé@éﬁtdrp%r@ aYe éa&i%('\é&tl)‘vated

t'he equatlon Vt represents tunor vol une,

to CNDRO! @ﬁe@ﬁ orRgen db2Beifledfed WDItheA D sYS 6Epl£l@§ﬁﬂtcﬁad
smal | dianmeter of tunor. [0170] CNDAC, P-CNDAC, or

CNDACChapelnd 19 was di ssol ved or suspended in 0.5%
hydroxypropyl nethyl cellul ose solution which had been
b%@q?‘é*%d:%lﬂ’h Povr craksatwe R et edp frsmofhe PR e of

che a5 e Bl e S52LPLRT, S X EALENES BEISLEL, oy cacn

CNDACléb§5QEhA'%é%naﬁgﬂh£oéﬁﬁlégféﬁtfu%§ mole, to 30 mg/kg of

CNDAC) which had been dissolved or suspended in 0.5% hydroxypropyl

methyl cellulose scolution buffered with 100mM citrate buffer (pH

5.0) was ?erorally administered, and blood was collected from the

caudal vena cava at 15 and 30 minutes, and 1, 2, 4, and 8 houxs

after the administration, to thereby obtain serum samples (from 3

animals per time peoint). Compound and CNDAC levels of each serum

gample were measured through HPLC. Area under concentration (AUC)
of the blocd CHNDAC level from 0 to 8 hours was calculated, and
bicavalability (BA), which indicates the amount of CNDAC released
in the blood from the CNDAC compound, was determined from the

following equation. The test results are shown in Table 13.

(Equation 4) BA = [{AUCtest}/({AUCcont)] x 100 (%)

In the equation, BA represents bioavailability, AUCtest represents

AUC of the blood CNDAC level upon peroral administration of CNDAC

compound (in an amount equivalent to 30 mg/kg of CNDAC), and
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Large and snal | dianeters of the subcutaneously
i mpl anted tunor of each npbuse were neasured tw ce a
week, and relative tunor volune (RTV) was cal cul at ed
as an index indicating tunor growth through use of
the follow ng equations to evaluate anti-tunor effect
of the conpound. The test results are shown in Fig. 1.
(Equation 6) RTV = VtlI/WVt2 In the equation, RTV
AUCeohEPLESEOL S { Al Yr g%ﬂoﬁlﬁ85u@ﬁbA¢ﬁﬂ v 1CREBACHL$1 vein
tundrevor une neasur ed on t he day o J%tern1nat|on, and
adminYb€rh P56 SENGAET i nY hUsRoiRASdthedrORkdthe cday ef/kg of
' grouping. As Is shown in Fig. 1, an equitoxic dose of
cnpacgonpound 19 greatly reduces the tunor vol une as
conpared with CNDAC and P- CNDAC. Wil e CNDAC and
[016#1 CNDAC cause no deletion of tunor, Conpound 19
del etes tunor in three cases in total six cases,
[Tablpe¥dhl i ng that the conpound of the present invention

—”———gghﬁgTng—ﬁgtéTuent anti-tunor effect. [0171]
xamp reDaratioﬁﬁExa le 1 Tablets [0172] [Table 15]

2 “Conpounf 3 50 mj; Corn starch 50 mg M crocrystalline

3 Eellulcg§#§o Ny Hydr oxypropyl cellul ose 15 ny
actose 47 ng Talc 2 ng WMagnesium stearate 2 ng.

6 Et hyl ¢=tlaill o0se|30 ng Unsaturated glyceride 2 ng

10 19.3

19 45.1

21 22.8

23 19.3

24 21.0

25 42,6

26 23.5

27 25.3

31 41 .4

32 24.2

CNDAC 9.2

P-CNDAC 14.6

[0165]

As is shown in Table 13, the compounds of the present
invention exhibit excellent bioavailability as compared with a
known CNDAC compound for peroral administration, P-CNDAC.

[0166]
[Pharmacological Test Example 3]

Pharmacokinetics test of CNDAC compound in SD(IGS) rat CNDAC
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109 Titaniumdioxide 2 ng [0173] Tablets (250

ng/ tabl et) were prepared in the above formulation
through a routine nethod. [01743 Preparation Exanpl e
2 Ganules [0175] [Table 161 Conpound 19 300 ng
Lactose 540 ng Corn starch 100 ng Hydroxypropyl
cellulose 50 ngy Talc 10 ng [0176] Granules (1,000
ng/sachet) were prepared in the above formulation

a R 41
compohguRl 2 JU Ty Ao LN o Bl S psmlites
RlverLﬂ&$6§§%$¥1é§3Jagghn ghal che Sbdis VYT, OGS babbd NEDAC
[ ul ose 10 ng Nhgne3|un1stearate 3 nmg 110 [0179]
level was measured. CNDAC compounds which have excellent
absorbability upon peroral administration and are easily activated

to CNDAC in an organism were selected based on the blocd CNDAC

level.

In the forenoon of the test day, each of CNDAC compounds {(an
amount equivalent, by mole, to 10 mg/kg of CNDAC) which had been
dissolved or suspended in 0.5% hydroxypropyl methyl cellulose
solution buffered with 100mM citrate buffer (pH 5.0} was perorally
administered, and blood was collected from the carotid artery at
every point in time of 30 minutes and 1, 2, 4, 6, and 8 hours
after the administration, to thereby obtain serum samples (from 2
to 3 animals per point). Compound and CNDAC levels in each serum
sample were measured through LC/MS. Area under concentration (AUC)
of the blood CNDAC level from 0 to 8 hours was calculated. The

test results are shown in Table 14.

[0167]

[Table 14]

Example No. AUCO-8hr

(ng*hr/mL)

19 1163

45 1210
CNDAC 492
P~CNDAC 956

{0168]
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Capsul es (193 nyg/capsule) were prepared in the above
formul ati on through a routine nmethod. [0180]
Preparation Exanple 4 Injection [0181] [Table 187
Compound 21 100 ng Sodiumchloride 3.5 ng Distilled
water for injection Appropriate amount (2 nlL/anple)
[0182] Injection was prepared in the above
formul ati on through a routine nethod. [0183]

Preparatj on Exanple 5.Syr T 9
chRp SRS A0 Tttt { My coflndelh Entlhrpoent
invenkdbah %Qﬁ%i’ Denzpahe. 5 A aBULYhpLAEARYATORY heBwaatRDAC
nmg flavor Appropriate anount %blorlng agent
compo%?%fQBEIﬁéﬁbréﬁﬂaaﬁid%@ﬂrhtednwapammﬁgpropriate anmount
[0169] |
[Pharmacological Test Example 4]

Anti-tumor test using nude mouse subcutaneous implantation system

through peroral administration of CNDAC, P-CNDAC, or Compound 19

in an equitoxic dose

Human large intestine cancer cell strain KM20C was
subcutanecusly subcultured in BALB/cA Jcl-nu mice (CLEA Japan,
Tnc.), and the resultant cancer tissues were cut into 2 mm dice
fragments. Each of the fragments was subcutaneously implanted to a
6-week-o0ld BALB/cA Jcl-nu mouse at the back thereof. On day 15
after the implantation, large and small diameters of the resultant
tumor were measured, and the volume of the tumo? was calculated
through use of the following equation. The mice were grouped (6
animals per group) so that the average tumor volume was common to
each group.

(Equation 5) vt = 1/2(V1) x (vs)?

In the eqﬁation, Vt represents tumor volume, V1 represents large

diameter of tumor, and Vs represents small diameter of tumor.
[0170]

CNDAC, P-CNDAC, or Compound 19 was dissolved or suspended in
0.5% hydroxypropyl methyl cellulose solution which had been
buffered with 100mM citrate buffer (pH 5.0). From the next day of
grouping, the mixture was perorally administered to each mouse

once a day for consecutive 14 days in an equitoxic dose.
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[0185] Syrup was prepared in the above fornul ation

through a routine nethod. [0186] Preparation Exanple

6 Supositories [0187] [Table 20] Conpound 32 300 ng

Wtepsol W35 (registered 1,400 ng trademark, a

m xture of nono-, di-, and tri-glyceride of saturated

fatty acids lauric acid to stearic acid, product of

Dynanite h?vel)|[0188] Suppositories were prepared in

t 0 N 0 d

o ar3R°a LS HRRLRE P den AR BRI Cumpidncea
tumorrgﬁr@§gﬂtﬁﬁh§§/dé¥% mefklh oMl Ngwi g nllvieekd) anbFlck 1 8ERve Numor

R20 Y (1) (wherein one of X and Y represents

volum@ QR@GD @ﬁénﬂhldﬁﬁited as an index indicating tumor growth

through use of the following equations to evaluate anti-tumor
effect of the compound. The test results are shown in Fig. 1.

(Equation 6) RTV = Vtl/Vt2

In the equation, RTV represents ratio of tumor volume, Vtl
represents tumor volume measured on the day of determination, and
Vt2 represents tumor volume measured on the day of grouping.

As is shown in Fig. 1, an equitoxic dose of Compound 19
greatly reduces the tumor volume as compared with CNDAC and P-
CNDAC. While CNDAC and P-CNDAC cause no deletion of tumor,
Compound 19 deletes tumor in three cases in total six cases,
revealing that the compound of the present invention exhibits
- excellent anti-tumor effect.

[0171]

Preparation Example 1 Tablets

fo172]

[Table 15]

Compound 3 50 mg
Corn starch 50 mg
Microcrystalline cellulose 50 myg
Hydroxypropyl cellulose 15 mg
Lactose 47 mg
Talc 2 mg

Magnesium stearate 2 mg

Ethyl cellulose ‘ 30 mg
Unsaturated glyceride 2 mg
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the other represents a hydrogen atom one of R and R2
represents a hydrogen atom a carbonyl group having a
Cl-C6 al kyl group which has been nono-substituted by
an amno group or a group represented by
(R3)(R4)(R5)Si-, and the other represents a group
represented by (R6)(R7)(R)Si -, or RL and R2 together
forma 6-nmenbered cyclic group represented by -Si (R9)

Tltan@RmOﬁloxlae R4, R5, R6 RY2 agd R8 each represent a

C1—G-O-+Hrear—er—branched—aor—groeup- whi ch may have
a substituent, a C3-C6 cycloal kyl group which may
have a substituent, a Cl4 aryl group which may

[017R4ve a substituent, or a C-C6 alkyl group which has

DRl SHEeLYeT Dl ans, o L0 Co Gl Bl gioype and
y t h

hed al kyl ‘
rormZRAERNLAu6) SRR pacpbacrened aliy] | group

[017wﬁerein one of X and Y represents a cyano group, and
the other represents a hydrogen atom one of Rl and

Co-
a

PrepaB2tiopr Es@ip e @ hydaegess at om a carbonyl 113 group
havi ng a Cl1-C6 al kyl group which has been nono-
[01785bLbstituted by an am no group, or a group represented
by R3) (RO) (R5) Si-, and the other represents a
[Tablgrégé represented by (R6)(R7)(R8)Si-, or Rl and R2

COmpohﬁgegger Torm a 6-nenbered §M@|m§ group represented
hy -Si (RI)(R1Q)-; R3, R4 h R6__R7 _land R8, which

I~'E’l‘~'3tor=“rﬁy be identical to or diff8@nIfromone anot her,

Corn b £¥hUUdlly represent—a G168 L& near|or branched

group which may have Cl- li hear or branched
HYdroachnggrQﬂkiUM§§8C6 cycl oal k§9 wm¥oup,
Talc 10 mg
[0176]

Granules (1,000 mg/sachet) were prepared in the above
formulation through a routine method.
[0177]

Preparation Example 3 Capsules

[0178]

[Table 17]
Compound 20 1060 mg
Lactose 30 mg
Corn starch 50 mg
Microcrystalline cellulose 10 mg
Magnesium stearate 3 mg
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a phenyl group, a benzyl group. 2. A pyrimdine
nucl eosi de conpound or a salt thereof as described in
claim1, wherein one of X and Y represents a cyano
group, and the other represents a hydrogen atom R1
represents a hydrogen atom a valyl group, or a group
represented by (R3) (R9) (R5) Si-; R2 represents a
hydrogen atom or a group represented by

[017§ )(R7)(R8)Si- (in the case where RL is a hydrogen
atom or a valyl group, R2 does not represents a

dpeges: giteﬁT?[ng/ Akdurd) e CPFi}r)ﬁfefpe%r@edR'in and RBove

h
mﬁlch may entical to or ent from one
formudBOE BAr theaedh o epresest matkbdC8 |inear or branched
al kyl group or a C3-C6 cycloal kyl group. 3. A
foirgpyri m di ne nucl eosi de conpound or a salt thereof as
described in any of clainms 1 to 2, wherein one of X
Prepazpyionr Bppesients ane§ahsP®yroup, and the ot her
represents a hydrogen atom Rl represents a hydrogen
(0183} om an L- valyl group, or a group represented by

: R4) (R5)Si -; R2 114 represents a hydrogen atom or
[Tabl%Rg% up represented by R6) (R7) (Re) Si- (in the

Compooade2dhere R1 represents|a®Chpdrogen atom or an

| veal gl PR TN [ v NP | + + 1 1
Y LTl Uup, 2T U010 L —E Y] TOTITL d 1Tydarogen
SOdluﬁtSﬁ%érﬁﬁa any one of R3, Rﬁ, gnd R5 _and any ong of

DistiRBed RfatandEdR8,injkicthonay Abprodeid i€ aimauntor
di fferent from each othelwzingig$ %§Iy represent| a
C3- C8 linear or branched alwy( oup or a cycl ogropyl

group, and the other groups, which may be identical to
or different fromeach other, each represent a d-C4

[0182]
Injection was prepared in the above formulation through a
routine method.
fo183]

Preparation Example 5 Syrup

[0184]

[Table 19]

Compound 27 200 mg

Purified sucrose 60 g

efhyl parahydroxybenzoate 5 mg

butyl parahydroxybenzoate 5 mg

flavor Appropriate
amount

Coloring agent Appropriate
amount

Purified water Appropriate
amount
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I i near or branched al kyl group. 4. A pyrimdine
nucl eosi de conpound or a salt thereof as described in
any of claims 1 to 3, wherein one of X and Y
represents a cyano group, and the other represents a
hydrogen atom Rl represents a hydrogen atom an L-
valyl group, a triisopropylsilyl group, a
di et hyl i sopropyl silyl group, a dinethylthexylsilyl
group, or a dinethyl-n-octylsilyl group; R2 represents
a hydrogen atom a tert-butyldinethylsilyl group, a
[OlsgfllsopropyIS|lyl group, a diethylisopropylsilyl
group, a cyclopropyldiisopropylsilyl group, or a
deymEid Washexpbsi-bdl igriny {bavet Hercatat idiereghRiugh a
represents a hydrogen atomor an L-valyl group, R2
routig®aesstmml. represent a hydrogen atom. 5. A pyrimdine
nucl eosi de conpound sel ected from anong the foll ow ng
[018Qa) to (k), or a salt thereof: (a)
5 -Otriisopro yIS| ano- 2' - deoxy- 1- (3-D
b Smsaierich

PrepaXg bhith FRFRGs 5 (b)
[018@ C)dlethyllsopropyIS|IyI- 2'-cyano-2'-deoxy-1-(3-D
r abi nof ur anosyl cyt osi ne; (c)
[rable 2@ di nethyl thexyl silyl-2'-cyano-2'-deoxy-I-(3-D

ar abi nof uranosyl cyt osine, (d\

ComPOEDd(ﬁ%(n met hyl - n- octyIS|IyI) 300 Myano-|2' - deoxy- 1 - (3-

r Td g9§¥é&y103|ne 1 %oo
Wltepéﬁf‘ﬁt?%k&h%@thexylS|IyI -cyanoﬁl'-deoxy'|'(3'D'

trademgbi fofMmigabssyPEyreR?Ne; (f)
i-, gkd(%f{_%hg%gk§ggrgpyIS|IyI-2'-cyano-2‘-deoxy-|-(3-D—
saturated fatty acids lauric

acid to stearic acid, product of

Dynamite Novel)

{o188]

Suppositories were prepared in the above formulation through

a routine method.
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ar abi nof ur anosyl cyt osi ne; (Q)
-O(tert-butyldinethylsilyl)-2"-cyano-2'-deoxy-|I -
( 3- D- ar abi nof uranosyl cytosi ne; (h)
3" -0-triisopropylsilyl-2"-cyano-2'-deoxy-1-(3-D
ar abi nof ur anosyl cytosi ne; (i)
3'-Odinethylthexylsilyl-5 -0 (L-valyl)-2'"-cyano-2'-
deoxy-1-(3- D arabi nof uranosyl cytosine; (j)
-O(L-valyl)-3 -O(tert-butyldinethylsilyl)-2"-
cyano- 2' - deoxy-| - (3- D-ar abi nof ur anosyl cyt osi ne; and
(k) Claims
- O cycl opropyl di i sopropyl silyl-2'"-cyano-2'-deoxy-
1- (3- D-ar abi nof uranosyl cytosine. 6. A drug
1C°”p%$g&%9ﬁlaq %ah ﬁ%o§Qd%ff§%§ ﬁ%daqggggseﬂEe@ by the
pyri m dif Né€ nuc e03| de conpoun S recit In any o
folabmwindy forude gl1salt thereof and a pharmaceutically
aﬁ?eptable carrier. 7. An anti-tunor agent containing
effective amount of a pyrimdine nucl eoside
conpound @8, recited in any of 116 clains 1 to 5 or a

“salt th?fhpf and a pharmaceutically “acceptable

carrier Use of a pyrim dine nucl eoside conpound as
reC|ted ny of clainms 1 to 5 or a salt thereof for

a drug. 9. Use as described in claimS8,
mher Qg drug is an anti-tunor agent. 117

RZG: “"Y M
(wherein one of X and Y represents a cyano group, and
the other represents a hydrogen atom; one of R! and R®
represents a hydrogen atom, a carbonyl group having a
Cl-C6 alkyl group which has been mono-substituted by an
aminoc group or a group represented by (R*) (R*) (R®)Si-,
and the other represents a group represented by
(R®) (R7) (R®)Si-, or R! and R? together form a 6-membered
cyclic group represented by -8i(R%) (RY)-; R?®, R!, R®, RS,
R’, and R® each represent a C1-Cl0 linear or branched
alkyl group which may have a substituent, a C3-C6
cycloalkyl group which may have a substituent, a Co-Cl4
aryl group which may have a substituent, or a Cl-Cé6
alkyl group which has been substituted by one or two Cé6-
Cl4 aryl groups and which may have a substituent; and R®
and R!® each represent a C1-Cé linear or branched alkyl
group which may have a substituent)
or a salt thereof, wherein one of X and Y represents a
cyano group, and the other represents a hydrogen atom;

one of R' and R? represents a hydrogen atom, a carbonyl
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group having a Cl-C6é alkyl group which has been mono-
substituted by an amino group, or a group represented by
(R3)(R4)(R5)Si-, and the other represents a group
represented by (R®) (R") (R®)Si-, or R' and R? together form
a 6-membered cyclic group represented by -38i (R%) (R'?) -;

r%, RY R%, R® R’, and R®, which may be identical to or

different from one another, individually represent a Cl-
C8 linear or branched alkyl group which may have a C1-Co6
linear or branched alkoxy group, C3-C6 cycloalkyl group,
a phenyl group, a benzyl group.

2. A pyrimidine nucleoside compound or a salt thereof
as described in claim 1, wherein one of X and ¥
represents a cyano group, and the other represents a
hydrogen atom; R! represents a hydrogen atom, a valyl
group, or a group represented by (R%) (R*) (R°}Si-; R®
represents a hydrogen atom or a group represented by
(Rs)(RT)(RB)Si* {in the case where R! is a hydrogen atom
or a valyl group, R? does not represents a hydrogen
atom); and R?, RY, R®°, R%® R’, and R%), which may be
identical to or different from one another, each
represent a Cl-C8 linear or branched alkyl group or a

C3-C6 cycloalkyl group.

3. A pyrimidine nucleoside compound or a salt thereof
as described in any of claims 1 to 2, wherein one of X
and Y represents a cyano group, and the other represents
a hydrogen atom; R! represents a hydrogen atom, an L-

valyl group, or a group represented by (R%) (R*) (R®)Si-; R?
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represents a hydrogen atom or a group represented by
(R®) (R7) (R®)Si- (in the case where R' represents a
hydrogen atom or an L-valyl group, R? does not represent
a hydrogen atom); and any one of R}, R?, and R® and any
one of R%, R’, and R®, which may be identical to or

different from each other, individually represent a C3-

C8 linear or branched alkyl group or a cyclopropyl
group, and the other groups, which may be identical to
or different from each other, each represent a Cl-C4

linear or branched alkyl group.

4. A pyrimidine nucleoside compound or a salt thereof
as described in any of claims 1 to 3, wherein one of X
and Y represents a cyano group, and the other represents
a hydrogen atom; R! represents a hydrogen atom, an L-
valyl group, a triisopropylsilyl group, a
diethylisopropylsilyl group, a dimethylthexylsilyl
group, or a dimethyl-n-octylsilyl group; R* represents a
hydrogen atom, a tert-butyldimethylsilyl group, a
triisopropylsilyl group, a diethylisopropylsilyl group,
a cyclopropyldiisopropylsilyl group, or a
dimethylthexylsilyl group (in the case where R
represents a hydrogen atom or an L-valyl group, R? does

not represent a hydrogen atom).

5. A pyrimidine nucleoside compound selected from

among the following (a) to (k), or a salt thereof:
(a) 5'-O-triisopropylsilyl-2'-cyano=-2'-deoxy-1--D-

arabinofuranosylcytosine;
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(b) 5'-0O-diethylisopropylsilyl-2'-cyano-2'-deoxy-1-B-D-
arabinofuranosylcytosine;

(c) 5'-O-dimethylthexylsilyl-2'-cyano-2'~deoxy-1-$-D-
arabinofuranosylcytosine;

(d) 5'-0-(dimethyl-n-octylsilyl)-2"'-cyano-2'-deoxy-1-p-

D-arabinofuranosylcytosine;
(e) 3'-O-~dimethylthexylsilyl-2'-cyano-2'-deoxy-1-B-D-
arabinofuranosylcytosine;

(f) 3'-0-diethylisopropylsilyl-2'-cyano-2'-deoxy~1-p-D-
arabinofuranosylcytosine;

{(g) 3'-0-{tert-butyldimethylsilyl}-2'-cyano-2'-deoxy-1-
B-D-arabinofuranosylcytosine;

(h) 3'-O-triisopropylsilyl-2'-cyano-2'-deoxy-1-f~D-
arabinofuranosylcytosine;

(i) 3'—O-dimethylthexylsilyl—S'—O—(L—valyl)—Z'-cyano—Z'—
deoxy-1-B-D-arabinofuranosylcytosine;

() 5'-0-(L-valyl)-3'-0-(tert-butyldimethylsilyl)-2'-
cyano-2'-deoxy-1-B-D-arabinofuranosylcytosine; and

(k} 3'-O-cyclopropyldiisopropylsilyl-2'-cyano-2'-deoxy-

1-B-D-arabinofuranosylcytosine.

6. A drug composition containing an effective amount
of a pyrimidine nucleoside compound as recited in any of
claims 1 to 5 or a salt thereof and a pharmaceutically

acceptable carrier.

7. An anti-tumor agent containing an effective amount

of a pyrimidine nucleoside compound as recited in any of
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claims 1 to 5 or a salt thereof and a pharmaceutically

acceptable carrier.

8. Use of a pyrimidine nucleoside compound as recited
in any of claims 1 to 5 or a salt thereof for production

of a drug.

9. Use as described in claim 8, wherein the drug is an

anti-tumor agent.
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