Description 3 -Ethynylcytidine derivative Technica
Field [0001] The present invention relates to
3'-ethynyl cytidine derivatives possessing excel |l ent
anti-tunor effects. Background Art [0002] Cancer,
whi ch is characterized by anomal ous cel
proliferation, still continues to be an intractable
di sease, so it is keenP¢Sg&&®Edhat a therapeutic
agent effective for its treatnment be devel oped any
ti me soon. Based on the know edge that a biosynthesis
of nucleic acid is essential _for cell proliferation,
many resear ched'hBREYBNCYELALRE HerBadh ¥Enduct ed i n
order to obtain a netabolism antagonist capable of
i nhi biting nucleic-acid nmetabolism So far,
Cég[dine-based met abol i sm ant agoni sts have been
Tegbpéfapediahd are now used clinically for cancer
treatments. For exanple, cytarabine (Non-Patent
[0@®&lnent 1), ancitabine (Non-Patent Docunent 2), and
genti tabi ne (Patent Document 1), which exhibit .
ant TheuRBPSEREI VRVEBS 1PRr §64R taife TR BisiamYdre At ne
synthesi s, can be nenti oned as such antagoni_sts.
dexkEARRY£8, POs3e8s h)Hy PEGRIL AR 8 e FEBOTdE FE6MES ni ng
31l-ethynyl cytidine (ECyd), which was devel oped by
Mat suda et al., is known as a 1 nucleic acid
net abol i sm ant agoni st capabl e of inhibiting RNA
Bagya¥pefsA¥Pat ent Docunent 2, and Non- Patent Docunents
3 apd 4). [0003]
[0002
Cancer, which is characterized by anomalous cell

proliferation, still continues to be an intractable disease,

'so it is keenly needed that a therapeutic agent effective for

its treatment be developed any time soon. Based on the
knowledge that a biosynthesis of nucleic acid is essential
for cell proliferation, many researches have energetically
been conducted in order to obtain a metabolism antagonist
capable of inhibiting nucleic-acid metabolism. So far,
cytidine-based metabolism antagonists have been developed and
are now used clinically for cancer treatments. For example,
cytarabine (Non-Patent Document 1), ancitabine (Non-Patent
Document 2), and gemcitabine (Patent Document 1), which
exhibit anti-tumor activities through the inhibition of DNA
synthesis, can be mentioned as such antagonists. Meanwhile,
3'-ethynylpyrimidine nucleoside containing 3'-ethynylcytidine

(ECyd) , which was developed by Matsuda et al., is known as a



ECyd is known to possess an excellent anti-tunor

effect nore greatly than any of

fl uoropyrim di ne-based drugs, against 5 strains of

gastric cancer, 3 strains of colon cancer, 2 strains

of pancreatic cancer, 1 strain of each of esophagea

cancer, bile duct cancer, |ung cancer, cancer
nuclai ¢ efald degteakol e c%ﬁ#ar?r%bsﬁof%%ﬁ%}% cb?l%lr%?hﬁg RNA

an intravenous admnistratio

25

syrttdmsmo(%at%yééoq%n%e?m sli%u?wag‘h%fg s%cuments 3 and

transplanted with human tunor cel |l s(Non- Patent
4) .Docunents 5 and 6). [0004] However, such intravenous

adm ni stration drugs have nany problens such as
Uﬂﬂﬁﬁtal and physical pains of cancer patients and t he

3%¥ nmedi cal cost attributable to _outpatjen
Yenks Hooyn §Q RRBIEHT &7 SIS LUt 25T o?lé‘flor effect
drug for. such intravenous adn1n|st%ég drugs, and to

moxen SFRARE 19F iR Re AT f YURF Fafet e ecilflé%?

t he uality of life CEL atlent te
agaiFtouD SR IXaI9R NG S e S Sy ToE &
adn1n|strat|on of E i's huch Iess I to exhibi.t
caréih & gt i 0 Lﬂ%craartéa atfrFa%ﬂr#e %&yarla%e%%a":h of
adm ni strati on. re, there been a k
SSORETEITE f S di (ﬁn%ﬁ$‘oﬁgﬁ %n%?llfﬁafﬁﬁre%ﬁF

i, At SR et e
an %§§%?anese Eg@gﬁ%_Publ|catléﬁ1%ﬁénggé%%£%§%-ten continuous
Y%glgl?: Pal et g\l::)%:ceu %Elg}cujt]félé)eo%%é%l t‘%‘g\é%plaim?éd vEqug ‘human

tumor cells (Non-Patent Documents 5 and 6).

[0004]

However, such intravenous administration drugs have
many problems such as mental and physical pains of cancer
patients and the higher medical cost attributable to
outpatient treatment. If it is possible to substitute a oral
drug for such intravenous administration drugs, and to
thereby bring in nearly the same therapeutic effect, the
quality of life (QOL) of patients is expected to improve
dramatically. Nonetheless, the oral administration of ECyd
is much less likely to exhibit such a high anti-tumor effect
than the intravenous administration. Therefore, there has
been a keen demand for the development of an oral drug having
an anti-tumor activity equivalent to that obtained by the

intravenous administration of ECyd.



[ Non- Pat ent Docunent 2] Hoshi, A at al. Gann, 67, 725
(1972) [ Non-Patent Docunent 3] Hattori, H at al. J.
Med. Chem 39, 5005-5011 (1996) [ Non-Patent Documnent
4] Hattori, H et al. J. Med. Chem, 41, 2892-2902
(1998) [ Non-Patent Docunent 5] Oncol ogy Report Vol. 3,
1029 to 1034, 1996 [ Non-Patent Docunent 6] Mdtohiro
[ PEetremrida Rcument Ganokapagne ghewt el apyobtat pan 4(kefpoku) No.
476 to 482, 1997 [ Non-Patent Docunent 7] Ludwig, P. S
37304 A199%8ynt hesis (2002) 2387-2392 Disclosure of the
I nvention Problens to be Sol ved by the Invention
[Heo08] Daruwnent f] tTR-Botlfd &t an object of the
present invention is to provide an ECyd derivative
[Neothi Bsi tte iy Rocumentt -Ylurbrandg ecl- W g FharPi®at IC- EXP.
ECyd when orally adm nistered. Means for Sol ving the
Bigpr digdrms BY§0008]) (3196%Bh attenpt to attain the
af orenmenti oned object, the present inventors have
[Neondisdtead aamsnte Jt fREsl, dhd favel - fRMY that 225
3' -ethynyl cytidine derivative represented by the
(1)l ow ng fornula (1) or a salt thereof exhibits

excellent anti-tunor activity when orally
[ NediRe tstndr RPcuriea tprids diat tatverdt i Bf - blerdled. Chem. 39,

acconpl i shed on the basis of this finding. [0007]
5005-5011 (1996) ,

[Non-Patent Document 4] Hattori, H. et al. J. Med. Chem., 41,
2892-2902 (1998)

[Non-Patent Document 5] Oncology Report Vol. 3, 1029 to 1034,
1996

[Non-Patent Document 6] Motohiro Tanaka et al., Cancer &
Chemotherapy Vol. 24-4, pp. 476 to 482, 1997

[Non-Patent Document 7] Ludwig, P. S. et al. Synthesis

(2002) 2387-2392

Disclosure of the Invention
Problems to be Solved by the Invention
[0005]
In view of the forgoing, an object of the present
invention is to provide an ECyd derivative exhibiting an

anti-tumor effect higher than that of ECyd when orally

administered.

Means for Solving the Problems



Accordingly, the present invention provides a 3'-

et hynyl cyti di ne derivative represented by fornmula (1):

[0008] [F1] H-X N Y-ONNn N p HOB b -Z (1)

[ 0009] (wherein X represents a hydrogen atom an

al kyl car bonyl group of which alkyl nmoiety is a O-C6

i near or branched al kyl group which may have a
[0o80bstituent, or an al koxycarbonyl group of which

al koxy noiety is a Cl1-C6 |inear or branched al koxy

gr olip’ whi ebtempthave aktadbstheuaforesgatdrnedyppigct, the

represents a hydrogen atomor a group (R )(R2).(R3)Si -
presenthénvenhersr bpveseandugtgloeEtERELVRE PERE)SE- ; agfghave

R, R, R3, R4, R5, and R6, which may be identical to
founddthébrand ' feshyordcysndiner desivRtiggr espsesgnted by the

C -Cl10 linear or branched al kyl 4 group which nmay have
fohlewbnyi fasmulaa (C3- 0B ayeReéhl kPErgPéuS*ikilER Repellent

have a substituent, or a C6-Cl4 aryl group which nmm
anhaveumosubst iviert Yher ar3aly eABiBdprergdiro) Thgheresent

present invention also provides a pharmageuti_cal . e
invenpbent haa b@ﬁﬂaﬁﬁpﬁgpgléﬁﬁﬁoeﬁdtg@ppé§éﬁt ed bpis finding.

formula (1) or a salt thereof and a pharmaceutica
[oe@¥tier. The present invention also provides an

anti-tunor drug ) . . .
Accordingly, the present invention provides a 3'-

ethynylcytidine derivative represented by formula (1):
[0008]
[F1]
HN—X
/ N
Y—0—\ o N

7 °

[0009]

(wherein X represents a hydrogen atom, an alkylcarbonyl group
of which alkyl moiety is a C1-C6 linear or branched alkyl
group which may have a substituent, or an alkoxycarbonyl
group of which alkoxy moiety is a C1-C6 linear or branched
alkoxy group which may have a substituent; one of Y and Z
represents a hydrogen atom or a group (R') (R?) (R’)Si- and the
other represents a group (R?) (R®) (R°)Si-; and R', R?, R’, R%,

R°, and R®, which may be identical to or different from one

another, each represent a C1-C1l0 linear or branched alkyl



contai ning a conpound represented by fornmula (1) or a
salt thereof and a pharmaceutical carrier. The
present invention also provides a oral anti-tunor
drug containing a conmpound represented by fornula (1)
or a salt thereof and a pharmaceutical carrier. The
present invention also provides use of a conpound
groepr eheahedapyhsvenal qaubsyisneatsapt CBhepeslcLoplkyl group
producing a drug, particularly an anti-tunor drug. ,
whipke pagshavei avenbpbhtuess, pPsVAIES-S1lAeblyd PgPUP which
treatnment of tunor, characterized in that the nethod
mayoh@ye sessabat it eenEl ngradcsppbuRbereptesent ed by
formula (1) or a salt thereof in an effective anount
[0@B0h subject in need thereof. Effects of the
I nvention [0011] The 31-ethynylcytidi ne derivative or
a sEhe present dRVeRhaéCPr 8dERt PrRVEAESOR PHAZMaSErGRcal
anti-tunor drug which exhibits excellent anti-tunor
compe$ VT ign apenexteingnd ePEPOBNdLEEPEESERTCABBY TRpRELa (1)
for Carrying Qut the Invention [0012] The
or 3 -eahynyheyerHi aedder PRArTGEeBE 153 aFR FREFeof of
the present invention_ is a_conpound represented b
f or FIf aPTE3§Ntt RBVEBRBOUNALAVPRGVAIERe AT &Pt%t'?:t%‘f’ﬁr grug
in which a silyl group has been_ in roduied¢%9 t he 2'-lt
CORFRIBEING' 3 pBRTRPERI FERFBRFM LG oY, TORBYkARoWn’ cBhpBufid
.. of the 3 -eth nylcgtidine deriyatives having a silyl
theferp aRd 22 PRIBACEREH FFONCRELAST -

The present invention also provides a oral anti-tumor
drug containing a compound represented by formula (1) or a
salt thereof and a pharmaceutical carrier.

The present invention also provides use of a compound
represented by formula (1) or a salt thereof for producing a
drug, particularly an anti-tumor drug.

The present invention also provides a method for
treatment of tumor, characterized in that the method
comprises administering a compound represented by formula (1)

or a salt thereof in an effective amount to a subject in need

thereof.

Effects of the Invention

[0011]

The 3'-ethynylcytidine derivative or a salt thereof of
the present invention is a useful anti-tumor drug which

exhibits excellent anti-tumor activity and excellent oral



N-benzoyl -2'-O (tert-butyldinethylsilyl)-3 -C

trimethylsilylethynylcytidi ne (Non-Patent Docunent 7).

However, this conmpound structurally differs fromthe

3'- ethynylcytidine derivative of the present

invention in that the known conpound has a

trinmethylsilyl group as a 3'- position substituent on
absbheps&tibpnyl group and has a benzoyl group as a

4- N-position substituent. Furthernore, the known

conmpound is disclosed nerely as a synthesis

intermediate, and no anti-tunmor activity of the
BegbnModré i@rrépgwwe@g Pog13he Enmgmuaﬁnof the "Cl-C6

i near or branched al kyl group” of the "al kyl carbonyl
[ogialp of which alkyl noiety is a d-C6 |linear or

branched al kyl group which may have a substituent(s)"

r epFaseit e¢thynylicytidims deriyvatictieaudy ansah thereof of

ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-
thpupyESentpenVEnt ignd 18- Regpmpoond Fepaesentes Myndgrmula

al kyl 6 groups are preferred, with methyl and n-hex
(1bei hjenBPEPOPREf bavang ExaREMaésadf SERECTHNSS it WiC

of the "alkylcarbonyl group of which aIkyI noiety is . |
sidyl goeupi hedr besp BRareREgedl kPl tdfodp “WAREH Ofay 'hapeition

a substituent(s)" represented by X in formula (1)
hydrexyidedaAvBmi no group of mhlch one or two hydrogen

atons are substituted a | i near or, hranched

al kYnegksgpn €OoFPOUREY ﬁ’;fl z§ﬁliené - R YA E S and

di ethyl am no. O these, an am no _group of  which
deﬁya%g'éﬁSah%%nar@ Shb¥Li OHOER B§ c10665| i H@&ﬂt&Pn is 4-

branched_al kyl grou referred, h_di net hyl am no
N- %%?%@Yln%re pﬁEgEFrgB éWﬁFQ¥$ FlV é “3C1¢C6 1 near
trfﬁetﬁ?fg fglth ¥1g§ggglne (Non-Patent Document 7).
However, this compound structurally differs from the 3'-
ethynylcytidine derivative of the present invention in that
the known compound has a trimethylsilyl group as a 3'-
position substituent on the ethynyl group and has a benzoyl
group as a 4-N-position substituent. Furthermore, the known
compound is disclosed merely as a synthesis intermediate, and
no anti-tumor activity of the compound is reported.
[0013]

Examples of the "C1-Cé linear or branched alkyl group"
of the "alkylcarbonyl group of which alkyl moiety is a C1l-Cé
linear or branched alkyl group which may have a
substituent (s)" represented by X in formula (1) include
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-

butyl, n-pentyl, and n-hexyl. Of these, C1-C6 linear alkyl



of the "al koxycarbonyl group of which al koxy noiety is
a - C6 linear or branched al koxy group which may
have a substituent(s)" represented by X in formula (1)
i ncl ude nethoxy, ethoxy, n-propoxy, i Sopropoxy,

n- but oxy, isobutoxy, tert-butoxy, n-pentyloxy, and

grg;u%esxyalroex 'reqﬁltpeege'w%ﬁ %?tﬂl i ?e‘%{iﬁ oﬁ-l@%%?f hsgiﬁékfﬂzﬂe

;Jps a(rj preferred, er oxXy ng nor
r red. I ", J " f
pn%e‘lc‘le r_(e)r>r<eyag’ar E%?@S%ﬁ&?& %\ihisgﬁi%%smmioe?yt}%ea a -
" | | - 1
P A S IR WPLEEY TRY §)¥E-86 Linear
o? %‘.:clalﬁ%e%l.'aqﬁqyll 'é%{}) %hﬂgﬁr}ﬁ%fdhﬂgOé(ysQIBQHfi?%ileﬁtgs) "
t no ~ s

met hoxy, w ubstituent being nore preferred.

r %Jségnte@(Wl)@fslr?&fe&,t}%ll_%lgﬂlolﬁéf@@é &h Qﬁ@ﬂ@hegouf) of

'Kyl group™ o i near or branched al ky

wh%fc@l%n\@id%ﬁ HTRY rggﬁyfoggro S SHbsiid usmbé€) tut 88r BgeRt ed-co
y RI, R2, R3, R4, Ro

, or R6 in formula (1) include

1iTREY lor @ ondl RIOBY gt SOPF 0BYE . , Nme BHY Yo
lte?t-éﬁiyl, ﬁzhexyl, théiyl, n- oc y1, %ndyn-ﬁég§f. 0]

ditlRe3$81 RS raty Al Gy GhindearnorcHyanchad ahkyd group of
groups such as nethyl, ethyl, n-propyl, isopropyl,

whichUtto Hyfdogdititatl omd-exydubdhiexytedapg 8- 0etgb. linear or
More preférred exanples are nethyl, isopropyl,

brb%"ch‘e@lta){ﬂkyla%ﬁ:d&ﬁxﬂé plrEIPrEes, ofithediRgbRYIAMENL" being
of the "Cl-Cl10 linear or branched al kyl group which
moFaY prave racsilbsti tuent (s)"  represented by Rl, Rz, R3,

R4, R5 or R6 in formula (1) include C3-C6 cycl oal kyl

gr ouR&nPIE ast cyied OPE DRYS , 1 E€h BbUt ybraneliedopebyly, group™

and cycl ohexyl; C -C3 al koxy groups such as nethoxy,
ofetiAeX Yy 18Rtk Y SO AIPEX Ygr & @A it y¢h gs DpsySuoheay is a Cl-
C6 linear or branched alkoxy group which may have a
substituent (s)" represented by X in formula (1) include
methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy,
tert-butoxy, n-pentyloxy, and n-hexyloxy. Of these, Cl-C4
linear or branched alkoxy groups are preferred, with tert-
butoxy being more preferred. Examples of the "substituent”
of the "alkoxycarbonyl group of which alkoxy moiety is a Cl-
C6 linear or branched alkoxy group which may have a
substituent (s)" represented by X in formula (1) include C1-Cé6
linear or branched alkoxy groups; e.g., methoxy, with no
substituent being more preferred.
[0014]

Examples of the "C1-Cl0 linear or branched alkyl group"

of the "C1-Cl0 linear or branched alkyl group which may have



phenyl and napht hyl; hydroxy; am no; hal ogen atons
such as chlorine and brom ne; cyano; and nitro.
[0015] Exanples of the "C3-C6 cycloal kyl group" of
the "C3-C6 cycloal kyl group which may have a
substituent(s)" represented by Rl, R2, R3, R4, RS or
R6 in formul a (1 i ncl ude cycloprop%y ;yclobugyl
a éyé%aéﬁﬁylrt(séndr@pae@w arfl eR of R het R° in
"substituent” of the "C3-C6 cycloalkyl roup which
foxmylRave) a 18GBYAR: Hektyd) " atdbiles dhidPRKL RESIRLOPYRY, 1~
R4, R5 or R6 in forrmula (1) include Cl1-C3 |inear or
buw&mcﬁ@atabwwlgr B‘U]pi@xé’l}oh thexydthyi- Oyl anghdi-decyl. Of
i sopropyl_ group cl oal kyl oups such as
thegel oBFSﬁ?P—’redc?éﬁo SerrﬂS a3p &t 34 Wegﬁoups
Cl-C3 aIkoxX groups such as _nethoxy, ethogé
SUFgoﬁﬁo%WY C6SERY Lar PrPgroYps & SSRIPRES p IRHtYa}nd tert-
ht hy| droxy; am no;_ hal ogen atons such as
buEKEorPn€e§Hé bEBRIHE €9§n8’ lnltMSre[Qﬁfgfrred examples
nEIes of the "C6-Cl4 ar g.oup of the C6 Cl4
arg ¢ hﬁ}oubsﬂﬁFEHYﬁaytﬁ5§e dos By

SPESSEMed B L 2 B R °:tﬁaepﬁ'eq4y{c°1bo%ear -
br?lﬁ%hg&gﬁ% ag’y’PJJBrgﬁanv\ﬂF‘é{h%ﬁé( ﬁa\?él FeedEie (<3
RS BTy 2 o Rk s i GPBiRod] Sncuae
Bt e e
cy%¥C|%@gé%Lha%§y8§gfgﬂé¥§l;aEQ—Egc %E% %lgr%%pgss%E%Pﬁﬁ
methoxy, ethoxy, and isopropoxy; C6-Cl4 ‘aryl groups such as
phenyl and naphthyl; hydroxy; amino; halogen atoms such as
chlorine and bromine; cyano; and nitro.

[0015]

Examples of the "C3-Cé cycloalkyl group" of the "C3-Cé6
cycloalkyl group which may have a substituent(s)" represented
by R', R?), R?, R* R® or R® in formula (1) include cyclopropyl,
cyclobutyl, cyclopentyl, and cyclohexyl group.

Examples of the "substituent" of the "C3-Cé6 cycloalkyl
group which may have a substituent (S)" represented by R', RZ,
R®, R*, R® or R® in formula (1) include C1-C3 linear or
branched alkyl groups such as methyl, ethyl, and isopropyl
group; C3-Cé cycloalkyl groups such as cyclopropyl,
cyclobutyl, cyclopentyl, and cyclohexyl; C1-C3 alkoxy groups

such as methoxy, ethoxy, and isopropoxy; C6-Cl4 aryl groups



nmet hoxy, ethoxy, and isopropoxy; C6-Cl4 aryl groups
such as phenyl and naphthyl; hydroxy; am no; hal ogen
atons such as chlorine and brom ne; cyano; and nitro.
[0018] Exanples of the groups (R)(R2)(R3)Si- and
(R4)(R5)(R6)Si-, which are identical to or different
fromone another and are represented by Y ng Zin

sughy & IRhq L anhARRERE} ¢ - BYRYPHY e 8?@?,09@ atoms
triisopropylsilyl trijsobutylsilyl, .

SuGl} st HH G0t VAR ISrom Gt FYARPex3Rdi Py FTO-
trimethylsilyl, triethylsilyl, tri-n-propylsilyl,

[0G%§)l n- butylsilyl, tri-n-hexylsilyl,

Sl Tt L
gr%?%l’é}q%w 'Sx%ﬁ' §/a|d| Fr]g*i/f‘g‘? ét?%s”)‘it T¥estedtnted by R}, R,
SR PR A, B B e
SRRl

i.sqpropyl di phenyl silyl, triphenylsilyl,
007 et hyl phenyl silyl,  tert-butyl di phenylsilyl,

o CORTF sty 1 5o G BHR f PRebig Sy yrit =¥yt gwoup

B PRSP GRS Ll L abee e, =, w0, 5
R® %%L%g?ﬁ%:%%%%é%%Fg?f;*géf&&gy&flégl1inear or branched
alk&:é; )@I})%p %ﬁ%% é%'rreq%htéwslls,: ly%g’hylp,' (érﬁi ty sopropyl group; C3-
cs BESIAA SO o et sIy
cycﬁbp%%k?ﬁgbghﬁ!@V@T&ﬂ@ﬁ?ﬂ)ﬂcl—CB alkoxy groups such as
methoxy, ethoxy, and isopropoxy; C6-Cl4 aryl groups such as
phenyl and naphthyl; hydroxy; amino; halogen atoms such as
chlorine and bromine; cyano; and nitro.
[o018]

Examples of the groups (R') (R®) (R?)Si- and
(R*) (R®) (R®)Si-, which are identical to or different from one
another and are represented by Y and Z in formula (1),
include tert-butyldimethylsilyl, triisopropylsilyl,
triisobutylsilyl, dimethyl-n-octylsilyl, dimethylthexylsilyl,
trimethylsilyl, triethylsilyl, tri-n-propylsilyl, tri-n-
butylsilyl, tri-n-hexylsilyl, n-propyldimethylsilyl, n-
butyldimethylsilyl, isobutyldimethylsilyl, n-

pentyldimethylsilyl, n-hexyldimethylsilyl, n-



(di chl oronet hyl ) di et hyl si |yl ,

3-chl or opr opyl di net hyl silyl,
3,3,3-trifluoropropyl di nethyl silyl,

1H, 1H, 2H, 2H perfl uoro-n- decyl di methylsilyl, 1H
1H, 2H, 2H perfl uoro-n- octyl di nmet hylsilyl,

de%Y%%b%?%hxﬁﬁ%%gifnggﬂgﬁégﬁéfhglbuty¥5glme¥ﬁ¥ ihyh, 1
duﬁéaﬁlgﬂ»g&ggaz%ma,ﬁ;%im@xyrgmputglgethyls1m i
bufax@%%%{é'%%ﬁﬁfe é@%ﬂ@%ﬁyf%c’vgiﬁé’%ﬂﬁyW' h-2

oo AL S BRgbL Sh i bt Ryt Ry soRuey ity

oy¢i SRR I '?ﬁ'f%i%’%fﬁ%'y PR RGP EYIpRER LS YL,

oS ORESPL S 1 e RBr PR PRSREL R ey 12111,
te%‘f%‘%ﬁ%{? ! Iiggkgyy‘?‘%w%dg%%??y Rybdtet hyl silyl,

dai ﬁﬁ%ﬁ%&ﬁ#@gldllﬁT%§%¥£ﬁ é¥¥})SP|y?luyldlmethy1s11y1
bléﬁ%?]i? ' d' L ﬁ@f&ﬁg}'ﬁ Bhepyldipopropylsilyl, tri(2-

eﬁ% op g;:so %bf+%¥Jsilyl tri (2-methoxyphenyl)silyl,

tr%#éﬁ%géopyxf;ﬂﬂ%ﬁ%&?@%ﬁé%%&igiiyi ﬁﬁeﬁé@ﬂ§¥8588¥h§151lyl

e Y S S By di ot hyi i 1 y1.

ey S P P ) Shan B g L 5,
cgﬂgf]h mey\!}afibiafﬁ 'ﬁfé}ﬁé&@éhwd%e@h{/ismm from one

are Cl- C4' l'inear or branched al kyl groups,

chl%rﬁé\ﬁly‘ Ve OB, PI 4 Won Db PMIDSEy 1 MhERNRI 8111,
identical to or different fromone another, are C2-
(dichloromethyl)dimethylsilyl, 3- chloropropyldimethy151lyl,
3,3,3-trifluoropropyldimethylsilyl, 1H,1H,2H,2H-perfluoro-n-
decyldimethylsilyl, 1H,1H,2H,2H-perfluoro-n-
octyldimethylsilyl, 3,3,4,4,5,5,6,6,6-nonafluoro-n-
hexyldimethylsilyl, bis(chloromethyl)methylsilyl,
pentafluorophenyldimethylsilyl,
pentafluorophenylpropyldimethylsilyl, 3,5-
bis(trifluoromethyl)phenyldimethylsilyl, 2-
acetoxyethyldimethylsilyl, 3-acetoxypropyldimethylsilyl, 3-
methacryloxypropyldimethylsilyl, 3-
cyanopropyldiisopropylsilyl, [3-

(trimethylsiloxy)propyl]ldimethylsilyl, n-

10



C8 |inear or branched al kyl groups or phenyl. Exanples
of such silyl groups include tert-butyldinethylsilyl,
triethylsilyl, triisopropylsilyl,

di met hyl -n-octyl silyl, dinethyl phenylsilyl,
dinethylthexylsilyl, and tert- butyldiphenylsilyl. In

g S R o
asPehare b dentical, b or 0l SEkGE @%‘JB‘S”Z&”?%”
me%f@%ﬁ%fﬁ}%?%h%ﬁf%éiﬁgﬁéf?h | 'yFeé}ﬁ OSstf el ude
etlgfﬁ%ﬁ%h g?wn)frowi'fﬂwiant% y%ﬁ%?t%amﬂlr tert-
bum%in'?%aﬁm?d J(xé)% 1t e%%ﬁ“'%%%&%‘é?@?sﬂm
%lgtus?ﬁ%m sl %ffm f fF%r%Weyi? l2onevheaenfabee-YPLs iy,
CYS R RY ﬁ%%lfw 5 afleriie ﬁ%&lﬁﬂ%% byt
d“t%‘?l?n’p Jy{)%" hsu%[?ﬁ}g{ouff}’ﬂsnc' pylsilyl, and
S “%%%ﬂeoﬁ SR %Yi HOOh (K st Ry s and the
bué§£5%¥) ri?%éllso ‘ﬁs£f¥9(F%%ég%%§%¥%dfg?ferably’

oge at onm ~an her is a

et}% I%g?rcgrp 4]?& JtFil%)el ( Fg6rlc§l3f Rl’%%rg&?}%rgﬁ Icﬂrﬁlgizﬂ leédf%)%be In

‘presen epresen

foen%é &% églfsrhyda{ SR g @ (R &sf! kybgar bpnylo

group of mol ety I's a near  or

ey g Ve e e e
1déhé§cé¥5to or different from one another, are Cl-C4 linear
or branched alkyl groups, and the remaining one or two groups,
which are identical to or different from one another, are C2-
C8 linear or branched alkyl groups or phenyl. Examples of
such silyl groups include tert-butyldimethylsilyl,
triethylsilyl, triisopropylsilyl, dimethyl-n-octylsilyl,
dimethylphenylsilyl, dimethylthexylsilyl, and tert-
butyldiphenylsilyl. In more referred (R') (R?) (R’)Si- and

(R*) (R®) (R®)Si-, two groups of R}, R?, and R’, or of R*, R®,
and R®, which are identical to or different from one another,
are C1-C3 linear or branched alkyl groups, and the remaining
one group is a C2-C8 linear or branched alkyl group.

Examples of such silyl groups include tert-butyldimethylsilyl,

triethylsilyl, triisopropylsilyl, dimethyl-n-octylsilyl, and
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| i near or branched al koxy group which may have a
substituent(s); one of Y and Z is a hydrogen atomor a
group (Rl) (R2) (R3) Si- and the other is a group
(R4) (R5) (R6) Si-; and Rl1l, R2, R3, R4, R5, and R6,
whi ch nay be identical to or different fromone
another

Qi e En o Y EFEOUP st I PRy B flfdirea
(R % eﬁki %ﬁ;r j;loug @‘i JQPF W#a??h:v:t‘ggg%%lg{lgg e :’{2

'ar‘? 1§c|a:r Eggr ?I;;r%up "frﬁj ‘%n acgﬁé aﬁﬁ&ﬂst a%?%/olgcgnaé ff¥lrent
Erene A PebstTe u%ﬁt§€)ﬂliﬁgﬁn?ﬁrgag%m%eﬁg%gﬁy’l groups,
an%'r%i%m a4 k%&?c%lf%%myjrs B O BhAREhed, Byt grou.
mxiffaled of S Toiyl ﬂ‘%ﬁ%ﬁ%nb%‘?gﬁg t%%f%d‘yfyg?%ﬁ?thﬂ“lﬂ'
T

'cﬁ%rwﬁ%a? d"g%?e;ﬁgfqegrfg 1 Eerduh8kogbAdcBhCor a

gr @S| AR K, gﬁ%&_ O'afs Prdlden y%%%gg(@ntLOQZ Lou

ef'erably, in ornu dr ogen

gL ;3@3 08 R o s, e
até%rkgggigﬁtony grg%%qﬁfggéﬁﬁ(: aﬁLSyq§§ﬂ§i*'or il

OXy noiety is a
{od§9fﬁ I inear or branched al koxy group; one of Y and z
I'S 'a hydrogen atomor a group (Rl) (R2) (R) Si- and

tr“%f%f@?aﬂfy?-ﬂﬁoyﬁb(égﬁpéﬁﬁa bR nS predBit invention
represented by formula (1), X is a hydrogen atom, an
alkylcarbonyl group of which alkyl moiety is a C1-Cé linear
or branched alkyl group which may have a substituent(s), or
an alkoxycarbonyl group of which alkoxy moiety is a C1-Cé
linear or branched alkoxy group which may have a
substituent(s); one of Y and Z is a hydrogen atom or a group
(R') (R?) (R®)Si- and the other is a group (R*) (R®) (R®)Si-; and
R, R?, R?®, R*, R®, and R®, which may be identical to or
different from one another, each are a C1-C10 linear or
branched alkyl group which may have a substituent(s), a C3-Cé
cycloalkyl group which may have a substituent(s), or a C6-Cl4
aryl group which may have a substituent(s) .

More preferably, in formula (1), X is a hydrogen atom,

an alkylcarbonyl group of which alkyl moiety is a C1-C6

12



Rl, R2, R3, R4, R5, and R6, which may be identical to
or different fromone another, each are a O -Cl10
linear or branched al kyl group, a C3-C6 cycl oal kyl
group, or a C6-Cl4 aryl group. [0021] Still nore
preferably, inforrrula(l) X is a hydrogen atom one

of Yand z is hydr ogen atom or a grou Rl%

lingzyy oF bwh% Pt FJROEP g h%h(fral)’ 15%2& (®)2si -
;andR1R2R3R4 R5, and R6,

suhsterfiyent (Yo AN BNHIP FFFSHR TR o iha?ﬁ%%t%%%d by a
are a Cl-C O linear or branched al k ou

C1-Gfel DN < QRN @hed B O D (éro%b 2 Pipaprartonyl
Still nore preferably,,. |nfornula(1% X is a hyd

IToRRIARE GG ARG AL Hytirdgoh G oH% 3y, arolafégg&ed

) ST 3 RO R Y, e

(B B @trr%egriheo?égr&?%%‘%e%r%r"?&@ﬁ " éz“ rRZ\eg .
Yeal ke P ¢

S I G
o RS e 58 P SN
bra‘tr}% dalc}lflj rent from ECS% (‘gﬁpo%c c}a]g(%e%écsu}g,r CC:)LI‘ a Ce6-Cl4

till nore preferably, informula (1), Xis a hydrogen
at¥at th°%Bte of Y and Z is a hydrogen atomand the ot her

[Oogfoéﬁp,tgrt-butyl dinethylsilyl group, a triethylsilyl

Still more preferably, in formula (1), X is a hydrogen
atom, an alkylcarbonyl group of which alkyl moiety is a C1-Cé
linear or branched alkyl group which may have a dimethylamino
group as a substituent(s), or an alkoxycarbonyl group of
which alkoxy moiety is a Cl-C6 linear or branched alkoxy
group; one of Y and Z is a hydrogen atom or a group

(RY) (R?) (R®)Si- and the other is a group (R*) (R®) (R®)Si-; and
R*, R?, R?®, R*, R°, and R®, which may be identical to or
different from one another, each are a Cl1-C1l0 linear or
branched alkyl group, a C3-C6 cycloalkyl group, or a C6-Cl4
aryl group.

[0021]

Still more preferably, in formula (1), X is a hydrogen
atom; one of Y and Z is a hydrogen atom or a group

(RY) (R?) (R®)Si- and the other is a group (R*) (R®) (R®°)Si-; and

R}, R?, R?, R*, R®, and R®, which may be identical to or

13



triisopropylsilyl group, a dinethyl-n-octylsilyl

group, a dinethylphenylsilyl group, a

di met hyl t hexyl silyl group, or a

tert-butyl di phenylsilyl group. [0024] Specific

exanpl es of such preferred conpounds include the

following 3'-ethynyl cytidine derivatives 8%) g
dlgﬁerggpt%rpwepggfan@f er, each are a C1-C 11ne r or

1-[5-0-(tert-butyldinethylsilyl)-3-Ceth %!-(3 D 14
brapggﬁgrgﬁg§9|pgyp@3|ﬁeC3—€§)cycloalkyl é&o , or a Ce6-Cl4
1-[5-0-triethylsilyl-3-Cethynyl -
arylpgrarRnosyl ] cyt osi ne, (3)
1-25-0-triisopropyl silyl-3-Cethynyl -
[OPRBbf ur anosyl ] cyt osi ne, (4)
1-[5-0-(di et hyl -n-octyl silyl C-eth - 3-.D
r|L§F&ﬂgn8§yﬁ]%Eﬁt€§?#éy (g%.)ormula (yqy X is a hydrogen
{5-0-di met hylphenylsi 1y1- 3 C—ethyn¥1 3-D
at?WboPH?aﬁSs Iﬁnéy¥o%§né h? ypogen atom or a group

Lt% ae%a%‘i&?%&?%ﬁ%'né'&m YN @ Pre 50 s ana

dl%ér?msg%%é}néga fneg%%'gf' %’QCEV' oY k¥ aheny! o R

br??%%?g §i§¥§|$§§ %g#gﬁthﬁgﬁ?yxlgr3 C-ethynyl -1-R-D-

[o& éﬁ 5-bis-0-triisopropylsilyl-3-Cethynyl-1-RD
7 furanosyl)cyt osi ne, (11)

1'(§£91ir%5%8p£98¥£%5£X§131%‘%%Q%ﬁi%‘Ni@:Dx is a hydrogen
atom; one of Y and Z is a hydrogen atom and the other is a
group (R?) (R®°) (R°)Si-; and R*, R®’, and R®, which may be
identical to or different from one another, each are a C1-C8
linear or branched alkyl group or a phenyl group.

Still more preferably, in formula (1), X is a hydrogen
atom; one of Y and Z is a hydrogen atom and the other is a
tert-butyldimethylsilyl group, a triethylsilyl group, a
triisopropylsilyl group, a dimethyl-n-octylsilyl group, a
dimethylphenylsilyl group, a dimethylthexylsilyl group, or a
tert-butyldiphenylsilyl group.

[0024]

Specific examples of such preferred compounds include
the following 3'-ethynylcytidine derivatives (1) to (17) or
salts thereof:

(1) 1-[5-0-(tert-butyldimethylsilyl)-3-C-ethynyl-f-D-

14



ri bofuranosyl) cytosine, (12)
1-(2,5-bis-Odinethylthexylsilyl-3-Cethynyl-I-RD
ri bofuranosyl) cytosine, (13)
1- (2-0-di net hyl t hexyl silyl -3-Cethynyl -1-13-D
ribofuranosyl) cytosine, (14)
%5 O-(tert-butyldinmethylsilyl)-3-C ethynyl -
ripp BF&PQﬁU%&FVt@SNDﬁeptanoylcyt05|ne 15 (15)
1-[5-0-(tert-butyl dinethylsil - 3- C—ethynyl
(2}i boflaranssyprhy Nl@Wérﬁ Suﬁ@ b n&%)cyt03|ne
(16) 1-[5-0-(tert-butyldinethylsilyl)-3-Cethynyl-
rlPPSBFBPQﬁM%}FYt@SNnFN N- di net hyl gl ycyl ) cyt osi ne, and

<32L {L5lé Pt EFid6pPERPYISLYY)-3-E-ethyml--R-Pibof ur anosyl
4-N- (N, N-di net hyl gl ycyl )cytosi ne. Specific

rléﬁgﬁﬁﬁggsﬁﬂ]§M5956P§ﬁerred compounds i ncl ude the

followi ng 3' -ethynyl cytidine derlvatlves or salts
(4}héré§fo (djmethyl-n-octylsilyl)-3-C-ethynyl-p-D-

but Id t hyl | vl 3 C-eth | -1-3-D
rl??% Fap ﬁxiiF¥g9 a&%gg {3?' v S
]:£5 O-triiso yl sil I-3-Cwﬁh nI-I-R—R )
(5} oﬁargnéévﬁg §FH¥ sigyl-3-C-ethynyl-p-D
LA- th I Iyl -3-C-eth | -1 -0-D
rﬂ??%%%ﬁ?aﬁgﬁ?%%gﬁ o gy > o ethyml-i-o

(6} haitr n%sfg}?‘?ﬁﬁf?‘fggwihﬁi'yx'-E-g't YRy BYE- SR D
SRR S gy RO

b#g gkg§%$¥|%€$§ 8£¥ny§81ly&?ygyc etﬁynyl B-D-
ribofuranosyl] cytosine,
(8) 1-[2,5-bis-0-(tert-butyldimethylsilyl)-3-C-ethynyl-1-f-D-
ribofuranosyl] cytosine,
(9) 1-[2-0-(tert-butyldimethylsilyl)-3-C-ethynyl-1-B-D-
ribofuranosyl] cytosine,
(10) 1-(2,5-bis-O-triisopropylsilyl-3-C-ethynyl-1-f-D-
ribofuranosyl)cytosine,
(11) 1-(2-0O-triisopropylsilyl-3-C-ethynyl-1-B-D-
ribofuranosyl)cytosine,
(12) 1-(2,5-bis-0-dimethylthexylsilyl-3-C-ethynyl-1-B-D-
ribofuranosyl)cytosine,
(13) 1-(2-0-dimethylthexylsilyl-3-C-ethynyl-1-B-D-
ribofuranosyl) cytosine,
(14) 1-[5-0-(tert-butyldimethylsilyl)-3-C-ethynyl-p-D-

ribofuranosyl] -4-N-heptanoylcytosine,
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[0025] No particular Iimtation is inposed on the
salt of the 3 -ethynylcytidine derivative of the
present invention, so long as the salt is
pharmaceutically acceptable. Exanples of the salt
include mneral acid salts such as hydrochl ori de,
hydrobrom de, sulfate, nitrate, and phosphate; and
(15} ganilB-26 (herd-batyd ddmelihyd sidatlatrs,- oedpivenare D-
tartrate, fumarate, nmaleate, nmalate, citrate,
ripefREABSEYEbnAr Y- <5erFoPHéﬁ§§&ﬁﬁbﬁ§wé cxik@sine,
trifluoroacetate. endln on the identity of the
(lgubbtilbuenttsyt- bn@y dl@@ﬁ%ﬁ95é9w1d| eC @éb&@aﬂr@eﬁbf
t he present_invention may formoptic I SOmer s
rﬂ@%%%ﬁl%aw r4ofely, Naﬁéi“‘?ﬁé‘y&ﬁéé’é’b(tl cweﬁ»tlpﬁn and
enconpasses such optical isonmers and geonetri cal

(17 5ohefs;Ow EAl L AEPTRPHFI b YL hat -Cheteveyd-Sr rabedreappsyl] -
t he 31- ethgﬁglcytldlne skel.eton i s maintained as
Y e eyl

4-Np i Fidym Yto?ﬁ€§e i soners nay be used
after being resol ved or. use n1xture
3' %Pﬁ%ﬂgy%améeaepﬁvéy poet £r& <6t é?g\&mﬁnﬁi\?er}ﬂcc}ﬁlde
0. enconpasses_anor phous _speci.es, I, and
end F oL A b on s Ayar b ar Basppr ivha i vae' BY 3Hs
3' -efhynylcytidine derivative or a salt thereof of

the¥gohi esent i nvention may be produced in accordance
th the follown

AL AR N (R R
rlbg%uranosyl]cyt051ne,

(3) 1-(5-O-triisopropylsilyl-3-C-ethynyl-1-B-D-
ribofuranosyl)cytosine,

(6) 1-(5-0-dimethylthexylsilyl-3-C-ethynyl-1-$-D-
ribofuranosyl) cytosine,

(9) 1-[2-0-(tert-butyldimethylsilyl)-3-C-ethynyl-1-B-D-
fibofuranosyl]cytosine,

(11) 1-(2-0-triisopropylsilyl-3-C-ethynyl-1-B-D-
ribofuranosyl)cytosine, and

(13) 1-(2-0-dimethylthexylsilyl-3-C-ethynyl-1-B-D-
ribofuranosyl)cytosine.

[0025]

No particular limitation is imposed on the salt of the
3'-ethynylcytidine derivative of the present invention, so
long as the salt is pharmaceutically acceptable. Examples of
the salt include mineral acid salts such as hydrochloride,

hydrobromide, sulfate, nitrate, and phosphate; and organic
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Ho~0JN~\0 Y-oN-(O Y- Nd O HO OH HOO OH H~~
O~-LLJJJy' OH (2) (1 a) ep 31 step 2 (3a) 111 NH2 HN-X
\N~N -VOg Y-O NN step 6 ~0 Y-O N O HOOZ
HO~~~~0/-Z (1 b) (3b) step 4 NH2 HN-X / N step 7 N
HO N HON-J\\O HO, O Z HO ZO-Z (1 c) (3c) [0028]
(wherein X, Y, and Z have the sane neani ngs as d%fined
ac%%o@%éts f@@@g?S(%f%bai? |Hrgpé8n§te tar%rate, umarate,
31-ethynyl cytidine represented by formula (2) or a
ma%%ﬂ?etr@ﬁ%%#éiSC%%E%F%d VFFHaﬁeﬁéﬁgPHPF§ kBown tri -
substituted silylating gent such as a tri-sypstitute
toliegesu highas . 2RE Coib tprerEs ary bependras Gi Ghe
tri substituted S|Iylacetang resented by . .
i eyt s s ey (v (KoY S - P LbEYSFN Ciine

represents_a haI en atom
derivative of the p esent 1nventlon may form optical isomers

or geometrical isomers, and the present invention encompasses
such optical isomers and geometrical isomers, with the
proviso that the stero-structure of the 3'-ethynylcytidine
skeleton is maintained as specified in formula (1). These
isomers may be used after being resolved or used as a mixture.
The 3'-ethynylcytidine derivative of the present invention
also encompasses amorphous species, polymorphisms, and
solvates such as hydrates.

[0026]

The 3'-ethynylcytidine derivative or a salt thereof of
the present invention may be produced in accordance with the
following reaction scheme including Steps 1 to 7:

[0027]

[F2]
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18 trifl uoronethanesul f onyl oxy group, an acetam no
group, or the like, and RlL to R6 have the sane

nmeani ngs as defi ned above), whereby a conpound
represented by fornmula (la) can be produced. [00301
The reaction may be perfornmed in accordance with a
generally known nethod. No particular limtation is

i nposed on the sol vent enpl oyed hn t he reaction, and

any solve anay be enpl oyed so fig as it is inert to HN-X
t he regtty,pn. les of thefsy vent include (~{
haﬁ%epc | or of or m h( ac®teh e, / N

d|chlo o
uran droxdné t yloet her, Benzemeo ~<b
, N N—dlnethylfor , and dlnethyl K 7’
oxa These solvent be used singly or "
gﬁg |on require g% reacti on may be HO OH
perf med in the presence o base. Exanples of t i)
base enpl oyed \nclakge drganijc arenes such as
i mdazole, 1-ne Iinidazol% trimethyl am ne,
triethylam ne, trirgRropylam ne, d%hgopropylethylanine,

N- net hyl nor phol i ne, pyridine, HN—X
4- (N, N-di et hyl ami no) pyri di ne <//}<,uti di ne, and B
collidine; and inorgaq;c bases ch as ssedi &m N

hydr ogen car bonate, sod MOn@te anel—pet&srm;mo '——&o

carbonate. The base per y be enpl oyed as

solvent. [00311 The tri-ggbstjtyted silyl hali Y
which is enployed in the re %tlon and representéﬂ)byo—i
(R)(R2)(R3)Si -Wor (R4)(R§%ER6)S|-VVnay be produc&g)

t hrough a generally known thod. For exanpl e,

trihal ogenosi | ane, nonoal kyl disha)ogenosi | ane, or

di al kyl ronohal ogenosil ane i s 19
NHg

[0028]
(wherein X, Y, and Z have the same meanings as defined above).
[0029]
(Step 1)

In Step 1, a 3'—ethynylcytidine represented by formula
(2) or a salt thereof is reacted with a generally known tri-
substituted silylating agent such ae a tri-substituted silyl
halide, a tri-substituted silyl triflate, or a tri-
substituted silylacetamide, represented by (R') (R?) (R’)Si-W or

(R*) (R®) (R®)Si-W (wherein W represents a halogen atom, a
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reacted wwth an alkyllithiumor a Gignard reagent of
interest, to thereby forma tri-substituted sil ane
represented by (R) (R2) (R3) Si-Hor (R4) (R5) (R6)
Si-H which is then reacted with an electrophilic
reagent such as N bronosucci ni m de or
N-chlorosuccinimde. |In the production of _ a
trifluerenethanresusf PRNECKEpIESERL B LFCERETERY) FRRYRY - P the
cor (RA)(RS) (RQ)Si-H an additive such as copper
likg oAl Fajb& H3¥G. the Fefie eanirgs e 9&inaec aheye)

silane represented by (R) _(R2) _(R3)_.Si-H or %R4%
wherelyy (REFORPAYNG nEepFeserted ub¥t fetpeda é%ﬁ& CA3I PBe
represented by (R) (R2) (R3) Si-Wor (R4) (R5) (R6)
pragfucggmay be isolated/purified. Alternatively, the
roduced silane conpound and silyl halide nay be used
[0G3PIstep 1 without perfornming purification. [0032] In
the reaction, with respect to 1 npl of th conpougg
aatBr SRERERBHER Wich 2

r epF3 eFe T by fBrHuPE P2F LOFREat Br 8RERT

oA PSS ot () (50 ) ot Wi el e
on S E000An 100 405 RESEealPLIEPCEh) B AIELne nay
e S0 181 0 2260100 LETRErALULE, L3icBReh? scamples
ot O SRR S B A ELEBL Yo 8050 MM Sty i
oo RO, LRI 05y | RS T U et Begege.
tolgfﬁez}dg ,: &(ﬁ% '%?%o%rﬁjéﬁ\éeé h%l)ijcg cﬁ’ﬁﬁé@ﬁ{ﬁ NQulfoxide.
These solvents may be used singly or in combination. If
required, the reaction may be performed in the presence of a
base. Examples of the base employed include organic amines
such as imidazole, 1-methylimidazole, trimethylamine,
triethylamine, tripropylamine, diisopropylethylamine, N-
methylmorpholine, pyridine, 4-(N,N-dimethylamino)pyridine,
lutidine, and collidine; and inorganic bases such as sodium
hydrogen carbonate, sodium carbonate, and potassium carbonate.
The base per se may be employed as a solvent.
[0031]

The tri-substituted silyl halide which is employed in
the reaction and represented by (R') (R?) (R’)Si-W or
(R*) (R®) (R®) Si-W may be produced through a generally known

method. For example, trihalogenosilane,

monoalkyldihalogenosilane, or dialkylmonohalogenosilane is
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In Step 2, the 3 -ethynyl cytidine derivative
represented by fornmula (la) is reacted with the

af orenentioned tri-substituted silylating agent
represented by (Rl) (R2) (R3) Si-Wor (R4) (R5) (R6)
Si-VVin the presence of a base, to thereby produce a

ound represented by fornmula (i b). The reaction

reﬁﬁye@ewbelrlf 6¥1néélkYﬂalét \HRePTsPnfraAnesd £RE0SHBE Sfep

1. 0034£ (Step. 3) Simlar to Steg in Step 3, the
inggreshyn Pc?h?ﬁ?ﬁ@ fPEBr@sEﬁPeS“B? FEPﬁﬁﬂaséé?nFs

reacted wtht aforegent on bst.i
reE??%?%??ﬁgb‘égéﬁt (Rpri&s et e 8§ émﬂiﬁz()R %st. WW-SP is

(R4) (RH) % Si-Win the gresence of a bas
h%e?%‘yt%ﬁiom B ancehpohREP ébﬁ@sgﬁf"@ﬁnﬁys% nﬁfsa

(I'b). The reaction tenperature iis,-30 to

el BB b e
of @@%@@%E&%ﬁ%ﬂ%ﬂefB?Hﬁfﬂae%r-%ji By odBeb bR = or
=OIELER 9%%1‘33%”3%%@%‘%@@@ ﬁgéﬁié‘siéﬁﬂeﬁ%“ bEan e il ve
us<-§f§rf° g afirednidie B 5’]&?4 Erafland iRiegentea by
<R§3ﬁrﬁ| ROl t'rﬁ"‘cnﬁ%??% -%eaﬁﬁpéﬁgte’ﬁ%gga}lggtlmed
silua A et iR ey @Eﬁi%?&ég? fE LR =95

W r#%%:lg%fﬁrﬁigaetg%h/op hﬁ%@““}uac r}/adcrlq/ge y,“tﬁ'leacﬂrdoduced

silane compound and silyl halide may be used in Step 1
without performing purification.

[0032]

In the reaction, with respect to 1 mol of the compound
represented by formula (2), the aforementioned (R') (R?) (R?)Si-
W or (R*) (R°) (R®)Si-W is used in an amount of about 0.5 to
about 10 mol, preferably about 1 to about 5 mol, and the base
is used in an amount of about 0.5 to about 100 mol,
preferably about 1 to about 10 mol. The reaction temperature
is -30 to 100°C, preferably 0 to 30°C, and the reaction time
is 0.1 to 100 hours, preferably 1 to 20 hours. If required,
the compound represented by formula (la) produced through the
reaction may be isolated/purified. Alternatively, the
compound may be used in a subsequent step without performing
purification.

[0033]
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acid, nitric acid, and phosphoric acid; and organic

acids such as trifluoroacetic acid, acetic acid,

propionic acid, formc acid, methanesul fonic acid,

and p-tol uenesul fonic acid. These acids may be m xed

mﬁth water. |If required, a solvent may be used.

| es of the solvent include dichloronethane,

(SEﬁﬁ bform ethyl acetate, tetrahydrofuran, dioxane,

di et hy et her, benzene

s sl L o i,
reRyfSRMted Y berhiaty §Agy Fef"ﬁt%anﬁ?ﬁﬁt%ﬁ. The
afé%%%ﬁ%%$¢?pe$€2%éﬁ%%fF@ﬁé’d. 21 5705k ShSED, LeBrbBencea

fh%%%f gt e R BT TSt BB e snw'égs%écg 3 a
basst ot &S b Gt l'e%%?%s%“ﬂ%]@a@ J %ﬁm%snﬁﬁ% BY| F¥pala
§ESethene AN ouk 1S 2 ssnbond o um Jev 1R AL <.
Chijor (o G 5P °Jﬂa|““o;2n""2t o) Bn herd anhydr de X0 X, or
0@ 45sed on the Sol vent —enpl byed i n the reaction and

(s %g oIvent may be enployed so long as it is inert to
%9% Feacti on. Exanpl es of the solvent include

t etcgr]g“holr antthdansete}%thi orl(_)ltl oé%%t %hy#,h?ﬁ?t aéghx‘gé%gytidine

ot of UT an i okane

reprelc?%q'ﬂ:te I\foq.lnﬂﬁgwu Ori@r@gf%téja FEFIPH' £ | £93§£gﬁentioned

MThese 5ol Vent s may be used singly or In

trl(Egﬂég¥ﬂd¥éd\g¥¥&figiﬁﬁ:é&ent represented by

(RY) (R?) (R?)Si-W or (R*) (R®) (R®)Si-W in the presence of a base,
to thereby produce a compound represented by formula (1b).
The reaction temperature is -30 to 150°C, preferably 0 to
100°C, and the reaction time is 0.1 to 100 hours, preferably
1 to 40 hours. If required, the compound represented by
formula (1b) produced through the reaction may be
isolated/purified. Alternatively, the compound may be used
in a subsequent step without performing purification.

[0035]

(Step 4)

In Step 4, a compound represented by formula (1c) is
produced from the 3'-ethynylcytidine derivative represented
by formula (1b) in an acidic medium. No particular

limitation is imposed on the acid so long as it can remove
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halide X-V or the acid anhydride X-O X is enpl oyed, a
base nmay be used. Exanples of the base enpl oyed

i ncl ude organic am nes such as trinethylam ne,
triethylamne, tripropylamne, diisopropylethylam ne,
N—nethylnorpholine pyridine, 4-(N, N-

t hyl d | ut | 1i di
hEnBRGARH CUBRELY o uEHRHEL e BaP hrFhg R BYdn® B BORaREcral

dium _carb d ta t,
acbgﬁ SECHa 50 BYEh pﬁ&ga%°gca%s ﬁ&ﬁﬁp%%%%l%aet.%ulswﬁfurlc
PRSI e R bt et (A L IR
sulfogk, PRI AR L L L il o e DO 20 s

Al T R -
e net

ThERRy arEas TREI HAemLEF ot i AREE s ubh AEduBEtd, a solvent

may{ PEolPbRy| EFATRAPREOLN ﬁétﬁgﬂxéﬁéﬁéﬁﬁﬁég"‘ﬁﬁfh cfgmethane,
enfatorarfie: kYL ASFOAREe basesnele asgé‘oﬁ.ﬁﬂ“ﬁn&rodwthyl
cthife Roufendr LTHERE noNENE P %@gh§%§§’§‘% i %Eﬁ‘gkﬁ%’l

su%gg%egé f&éthgggglchﬁaﬂbfed ?Egﬁﬁﬂgxdrﬁggﬁ Egngﬁ, and

oxyliCaci Sobut’ orocar
al I t eopl Ne :
SR M A B S VRIS S oo

R RN SR0PR s SRRl ot OBl By o e
10(;“C1 r&e&i@e%#ﬂoq?zﬁfe s % Si r%é 3:2 ?g@?ﬁ%‘%g gPé(fgfably

es of "condensing ai
1 gcrbﬁhﬁgdpgnzotrlazole hydrate, N-hydroxysuccini m de
N- hydr oxy- 5- nor bor nene- 2, 3-

[0036]
(Step 5)

In Step 5, the 3'-ethynylcytidine derivative
represented by formula (la) is modified with a group X, to
thereby produce a compound represented by formula (3a).

In the case where the group X is a carbonyl group
having an alkyl group, the modification is performed through
condensation with an acid halide X-V (wherein V denotes a
halogen atom), an acid anhydride X-0-X, or a carboxylic acid
X-OH. No particular limitation is imposed on the solvent
employed in the reaction, and any solvent may be employed so
long as it is inert to the reaction. Examples of the solvent

include dichloromethane, chloroform, ethyl acetate,
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di car boxi m de, and 4- (N, N-di net hyl am no) pyridine. I|f
requi red, a base may be used during reaction. Exanples
of the base enployed include organi c am nes such as
trinmethylam ne, triethylamne, tripropylam ne,
di i sopropyl et hyl am ne, N nethyl nor phol i ne, pyridine,
4- (N, N- di net hyl am no) pyr.i di ne, lutidine, and
tegpahydradurand AiAsPan 6165544 StbRTasPeddegm. toluene,
hydrogen carbonate, sodium carbonate, and potassi um
N, §a@ bBARhEl LTRBaBASE  peimeshidy Shd foSAfcoy 89da¥ager- These
solvent. [0037] In the_reaction, when the acid hali
sokvenbF TAE BEi BSednRyaeile O%- &RXCPEDIRAILSPEY, W]H%naEP% acid
halide X-V or the acid _anhydride X-O-X is used.in a
hahpdank-Bf orbblie 8c5dt anhpetdg0 X -Rok, lﬁr@W@ﬁQ%ﬁg'aﬁogﬁse
1 to about 10 nol, with respect to 1. nol
may: JRpoUREcr e gRENENST B o nhRse (B LO%RG én%L§§ pgganic

used in an anmount of t o about .10 referab
an it SUGhT 55 ARLTCSBY RBIL N e Crd 8Py AT B Ry of S BFEbFdanine,

-30 to 100C, _preferahl 10.to 3 d th t
dlti%@r?gybeﬁhY%a%e@e B uheE AR LEOEPRET S BE 1 BYFAaEr 6 1- (N, N-
en condensation. with_the _, carboxylic.aci.d X-
dl%ﬁﬁ?ﬁ%ﬁ%ﬁ“?h?%ﬁbﬂl?ﬁe EEgiR8, o2 foaTaanRs  ReE
with respect to of .t he ound represented
ingrgapta ¥795°5 Fhe c%?bE%}FPE‘ %X OREPHCPEPTEEGE i ﬁog un
mount of about 0.5.to about referabl%1about

CauoMAty abR tPaERHHLUm C?EgﬁaﬁgeforT?%r%?% Behi Sediey be
enilEls z-z%ﬁ%:98w%$5r:§f@,pa§tzno«a‘¢?air”%% BHOHR 4 Hibosed
onarabemﬁ b S DR T, BB 8 g8,
so 5%%'§@ Eﬁnpgégég{gnlSenégaifylgggidgr§&§ﬁ§bk¥om
carboxylic acid and amine. For example, a method employing a
mixed acid anhydride, a method employing a condensing agent,
or the like method may be employed. Examples of the base
used in the method employing a mixed acid anhydride include
organic amines such as trimethylamine, triethylamine,
tripropylamine, diisopropylethylamine, N-methylmorpholine,
pyridine, 4-(N,N-dimethylamino)pyridine, lutidine, and
collidine; and inorganic bases such as sodium hydrogen
carbonate, sodium carbonate, and potassium carbonate. The
base per se may be employed as a solvent. As the reagent for
forming a mixed acid anhydride with the carboxylic acid X-OH,
isobutyl chlorocarbonate, pivaloyl chloride, etc. may be
employed. When a condensing agent is used, carbodiimide

compounds such as dicyclohexylcarbodiimide or 1l-ethyl-3-(3-
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10 to 30C, and the reaction tinme is 0.1 to 100 hours,
preferably 1 to 72 hours. When the condensing agent is
enpl oyed, with respect to 1 nol of the conpound
represented by formula (la), the carboxylic acid X-CH
is used in an anount of about 0.5 to about 20 nol,
preferably about_1 to about 10 nol; the candensing
dlr@wla@na@@aowl hrashedhimdfe BSEPCHLlSTigeino5t 1zé -
igeferabl about 1 to about 10 nmol; a conden
ca%mmr LiBH0RACkA BFDANEIBE 1 &BoGPTBONF, MaXh B em@ oydd.
preferably about 1 _to about. 10 nol; and a bas
Exar@pic%%doﬁ rCeRdaRsing 8ide {BCAHEG 11§@Idﬁ8F<YbﬁPéPEF&B|Z§’1e
O to about 20 nol. The reaction tenperature is -30 t
hyduaks . Fryeraprsuceonisidec, N ahadffggyféae?r‘fsﬁrflﬁﬁ*&—?s3-
0.1 to, 100 hours preferabl 1.to. 72 hours.
A1 GaeRAF HH9¢ heBdnbo (N dN - ?éﬁ?é%ﬁﬁ@ansgfp%ﬂﬁem& -( 355
produced through any of the. nethods
reqiidied ed? RATE I BYY APt eFRdt AVELYY FﬁactESHpouHW%% of

e 3 e RSB B e
xRS OS R et EEUeY bV RESL tatfélré‘éﬁ%%‘#a%é"ﬂi?s a

A IESRAG re@%fjr?iﬁféed st Py Lt EpbelEhPeabf i apRu 4 (V-
s By S SEL AT 5Lt SR gt AP 2l

inc T %%%i?%’??t %mmlmrogs?ecarb Bt ERALIT
car% epre cﬁ e€a ngg B %eraeﬁnhgl"lg}gegn L rﬁ?ela se may be

it eny Hroup, a 1-H imdazol-1-yl group
e qy%J %%e reg§¥|on may be perforned in

[0037]

In the reaction, when the acid halide X-V or the acid
anhydride X-0-X is employed, the acid halide X-V or the acid
anhydride X-0-X is used in an amount of about 0.5 to about 20
mol, preferably about 1 to about 10 mol, with respect to 1
mol of the compound represented by formula (la), and a base
is used in an amount of 0 to about 100 mol, preferably about
1 to about 20 mol. The reaction temperature is -30 to 100°C,

preferably -10 to 30°C, and the reaction time is 0.1 to 100

hours, preferably 1 to 72 hours. When condensation with the
carboxylic acid X-OH is performed through the mixed acid
anhydride method, with respect to 1 mol of the compound
represented by formula (la), the carboxylic acid X-OH is used

in an amount of about 0.5 to about 20 mol, preferably about 1
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accordance with a generally known nethod. No

particular limtation is inposed on the sol vent

enpl oyed in the reaction, and any solvent may be

enpl oyed so long as it is inert to the reaction.

Exanpl es of the solvent include dichloronethane,

chloroform ethyl acetate, tetrahydrofuran, dioxane, )
to cRle@wy| 10 ehpbr , 3 pEAREABE £eFuEREMINg a mixed acid anhydride

N, N-di nethyl formam de, N, N- di nethyl acet ani de,
is dised il 2| 3BRWAE, OfndbaEeP - STHEs8POYS ¢anf@lmgprsderably,

used singly or in conmbination, If required, the
abqwact i oP #e9gubel pePPdi neBdi # PRESpLESHFEE dft gTpageunt of

Exaﬁyles of the base eggloyed i ncl ude organi_c am nes
abaiife ) 63 tP nilerazbl £00 1@t hPFPELIaPdNe 2POH et I hiong, 20
triethylamne, tripropylan ne, diisoprogglethylanine,
moIN- nEthiey [nes s fempeyatWieel s -30 to 1 C, preferably -

4- (N, N-di net hyl am no) pyri di ne, |utidine, and
10 cob |3 ¥fiChe arghd Hendrayett ko asEee sieh0 ek 59di tith R9B¥Bgen
carbonate, sodium carbonate, and potassi um carbonate.

prefipralphigel pe? 62 ReyrBe dPRFDYERE a<CBOSRFIRAL 29HE 1S
al kyl _hal of ormat e X-C%englo fd i_n hhe reactian may. bet 3
emp 3fRG e 0V HHR otRFPECHeher 4l IY 1k REWH e CRBROURG, represente
le, ,the hal of t be, d d th h
bY Rttt ih Becii (FREROEYLNE BRATatcHrr eEpbRarng™ 20
| kyl alcohol. Sinilarl]y, kyl
QA TE Gy § chr bonaRes. & Rt oyRHCFERTPRAY,gPouE 1 to

bt P T o108 R ehE el AP s e B D ey P AlByn of

: ' D henyl . chlotaf
abayhy B8 S SR 28 AP R pPaPRbRBRY ABeut" 1 PES' BB 10
1- Hi ni dazol e- | - cat boxyl i i d_al :
s L S P gl oL e 0.
Iy, k . | , be pace
abo%et”%;;of‘énd%t,h”rpg%@g%&f%;%?iafc?%f%e"j‘glé EroliR€18ShBh ;CaRaP8 b

pre on beé

is lzrs]e]d' 3 baq{]yaln%dr{@ dc?LZO(I) € o about 100 mol, preferably 0 to

about 20 mol. The reaction temperature is -30 to 100°C,
preferably -10 to 30°C, and the reaction time is 0.1 to 100

hours, preferably 1 to 72 hours. If required, the compound
represented by formula (3a) produced through any of the
methods may be isolated/purified. Alternatively, the
compound may be used in a subsequent step without performing
purification.

[0038]

When the group X is an alkoxycarbonyl group, no
particular limitation is imposed on the reaction in Step 5 so
long as it is a routine reaction. In one exemplary method, a

3'-ethynylcytidine derivative represented by formula (la) or
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and a correspondi ng al kyl alcohol. If required, the

al kyl hal of ormate, al kyl (p-nitrophenyl)carbonate,

and 1-H i m dazol e-1-carboxylic acid al kyl ester

represented by X-Q nay be isolated/purified.

Al ternatively, these conpounds may be enployed in

Step 5 without perform.ng purlflcatlon ,0039] In the

YN tFBﬁreaﬁthSr§§66§?dtwlihn6|d&ﬁ Liprd gipate, an

resent ed b fornmula (la), the aforenentioned

%Bﬁp%%%ﬁfgﬁﬂ? £s ﬁ§ealkﬁlaﬁpaﬁ66ﬁpp8ﬁnﬁﬂéEPQWQ?QF? a 1-H-
about_ 20 nol, preferably about 1 to about 10 nol; and

imidaaeker 3 GRERORKLAR AFBUNEIBKL SE5EE .05 o HHSH 360
not, preferably about 1 to about 20 nol. The reaction

repEepRRaedr Y $-030WheTresBCY pFEFEFSHILY 2 g lfeXaEarbonyloxy
and the reaction tine is 0.1 to 100 hours, preferabI% .

9quE> X7 hRdURRLOgEn  BEDTY e, 4fﬁét68l?58a¥&0}<afe§rf@é1@ntéd

f I 3 d th h th .
imf d%ie"whﬁgn?% B Eel nat T8 yea e OB G UR RepEBEned in
b t th t f
ac%%f@#%%?ﬁ Saeﬁ%ﬁﬁgﬁii? KheyRsrarnar_t oS RprBIchaT
t he 3 - et | cytidin derivati.ve

Liphetm g T eerta vhe) sPEvaah FRe O%efih B Shfodfaction

(%tﬁ? redeg};p ga % o) 8und resent EFO &
and e 401 t§ : Tm?%‘e%% D88l FRpS RS §EGi &, ipery to the

t d

redy Tl acampclees it s i e Pl i PG FOREL Adne,
chl£¥gf%)mrné%%mf £.&01 QP”QeEEQEySrOEuQaR¥ EQE&HE@, diethyl

ether, benzene, toluene, N,N-dimethylformamide, N,N-

a
al

dimethylacetamide, dimethyl sulfoxide, and water. These
solvents may be used singly or in combination. If required,
the reaction may be performed in the presence of a base.
Examples of the base employed include organic amines such as
imidazole, 1l-methylimidazole, trimethylamine, triethylamine,
tripropylamine, diisopropylethylamine, N-methylmorpholine,
pyridine, 4-(N,N-dimethylamino)pyridine, lutidine, and
collidine; and inorganic bases such as sodium hydrogen
carbonate, sodium carbonate, and potassium carbonate. The
base per se may be employed as a solvent.

The alkyl haloforhate X-Q employed in the reaction may
be prepared through a generally known method. For example,
the haloformate can be produced through reaction between
triphosgene and a corresponding alkyl alcohol. Similarly,

the alkyl (p-nitrophenyl)carbonate X-Q employed in the
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(3c). [0042] The thus-produced conpound of the
present invention may be transforned into salts
thereof, particularly pharmaceutically acceptable
salts, through a generally known nethod. [0043] The
conpound or a salt thereof of the present invention

may be isolated and purified through a neral ly kno
reaghhPAt Ny BarPreeatreeOnt fEpPHeh §u8%n§§aggﬁbgﬁp W&ﬁggd'

Fox seFyiSp bt | | BhE | GREDORARE ERRORA! BFRBREE EBERHEGuEeact ion
betyeah SaTE. CEHERPRY of 1L ECFPEUBHE PRUGR! FBTBFRPBRLES alky]
AIGHL | U P TR 2 LF RT3 EAE ot &1 BBY
o5 5§ DAL, a0 IR n e o e COIPRUDG. . o
Geraict | OF K EVEPat y T AR L o b ey e
o SR AR CLSEDCE ! L0 BLOBTY| 9L, BRS, RER0TEAL 1.
and ot T e D6 f Dot <o | SAAC bt i St Shesth® oF Y
e iF AR TCo(F LY bubh 3y DR WL LT BSHoF BenRRAUOS
imjﬁgagzev%e;& 0o 8l 109204 e%%?%gggé%%e%{a%é's@éted by X-Q
may be isolated/purified. Alternatively, these compounds may
be employed in Step 5 without performing purification.
[0039]

In the reaction, with respect to 1 mol of the compound
represented by formula (la), the aforementioned compound X-Q
is used in an amount of about 0.5 to about 20 mol, preferably

about 1 to about 10 mol; and a base is used in an amount of
about 0.5 to about 100 mol, preferably about 1 to about 20
mol. The reaction temperature is -30 to 100°C, preferably -
10 to 30°C, and the reaction time is 0.1 to 100 hours,
preferably 1 to 72 hours. If required, the compound
represented by formula (3a) produced through the reaction may
be isolated/purified. Alternatively, the compound may be
used in a subsequent step without performing purification.
[0040]

(Step 6)

Similar to Step 5, in Step 6, the 3'-ethynylcytidine
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may be any organic and inorganic carrier substances
which are customarily enployed as nmaterials for drug -
preparation. In solid drugs, the carrier is
incorporated in the formof a vehicle, a lubricant, a
bi nder, a disintegrant, or a simlar additive In
liquid drugs, the carrier is incorporated as
dexisrateiite reemre%@mcidwaf@irmtaleuébi@hdiﬁgma@éﬁiedamth a
tonicity agent, a buffer, a soothing agent, or
grasimif artaddieiely prediere AdFenRednd jERPEesented by formula
preservative, an antioxidant, a colorant, and a
(3yweet eni ng agent may al so be incorporated in
accordance with needs. [0046] In preparation of a
[0Q#Mdl solid drug, the conpound of the present
invention is blended with a vehicle and optiona
(St&Rit)i ves such as a binder, a disintegrant, a
| ubricant, a colorant, and a sweet enj ng/ fl avori n

ageHiML i theSHXtUr el | SE9Rr hredthft 3’ f%BTlféFglCXgafieBe

tabl ets, granul es, powder, capsules etc. _through
deriyive maniaEe PRIRTIVR M) bR ‘F%Js%led “with a
generally enployed in the art, and | es inc$uﬂ g
Ir i P &0 SHETEY, RGHINR chl SHTRENG| HopEeseated iy formula

cal cium carbonate, kaolin, nicrocrystalline
(3cdel I ul ose, and silicic aci d (vehicles); water,
etganol propanol , sinple syrup, glucose |iquid,
éedrch 1iquid, gelatin quuid

?}?&Bi‘ia?,y: i S vh %5%'%%%%%2?@1&3%@ may
be it et S NGPGE  end el vyl gy ol done

oneR 30T BERI0E N RRROY B3 USROS e 061 Vo
met%%%iose (di sintegrants); purified

[0043]

The compound or a salt thereof of the present invention
may be isolated and purified through a generally known
separation/purification method such as concentration,
extraction with solvent, filtration, recrystallization, or a
chromatographic technique.

[0044]

As described by way of Examples, the compound or a salt
thereof of the present invention exhibits excellent anti-
tumor effect when orally administered. Thus, it is a useful
drug, particularly an anti-tumor drug, for human and mammals.

" Upon use of the compound of present invention as a drug,

the compound is blended with a pharmaceutically acceptable
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talc, stearic acid salts, borax, and polyethyl ene
glycol (lubricants); titanium oxide and iron oxide
(colorants); and sucrose, orange peel, citric acid,
and tartaric acid (sweetening/flavoring agents).
[0047] 1In preparation of a oral liquid drug, the
conpound of the present invention i s bl ended wt
canpieti veRdsacharschY SheefBARA§LagEArn LOBHSr By ke chosen
stabilizer, and a flavorin agent, and the mxture is
infaraeddanes ‘aléhaprppamiacgmg?né t§§PEB‘en5nP&FP>%SFS Any
etc., through a routine nethod. In this case
adwibs eRRhYPR | BOBPF ngaEgRAt SHRYOBE héngaﬁé‘aggies include
descri bed above.  Exanpl es of ,the buffer include so
ora} t4BESS, ol @Xh#HPNEs SHPPREIEPEAPFI 8L TERERLFe 2D ' $ecnes
tragacanth,_ acacia, and gelatjn

004
OF LGB at PBL ofSRRE | AT SCPFERC L RROYCEMBoGNATor These drus

present invention i s blended wth addltlv c
£ofHE JOAY ot | B SRUCRDERF SRS a2V oBPRF BBFEUE LY LFLpniTues
agent, and a local anesthetic, and the m xture is
kn?%ﬁn%@ th% A%ubcut aneous, i ntramuscul ar, and
i ntravenous injections, through a routine nmnmethod. In
[094Rk case, exanples of the pHregulator and the

ff | ud di
sng}g‘Tt’n DBt B ANy eRGRFPEED0F PRESEADLD] B, Crployea

ek e ST SR S E T QLB =
codSHEE B EERL A  LITLOE P LA o
so 1&1 rn&gﬂ(¥ﬂék%§¥@lgrucgs ncéQngéted in the form of a
vehicle, a lubricant, a binder, a disintegrant, or a similar
additive. 1In liquid drugs, the carrier is incorporated as a
solvent, a dissolution aid, a suspending agent, a tonicity
agent, a buffer, a soothing 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.

[0046]

In preparation of a oral 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 sweetening/flavoring agent, and the mixture
is formed into tablets, coated tablets, granules, powder,
capsules, etc. through a routine method. These additives may

be those generally employed in the art, and examples include
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In preparation of a suppository drug, the conpound of

the present invention is blended with a carrier for

drug preparation known in the art, such as

pol yet hyl ene glycol, lanolin, cacao butter, and fatty

acid triglyceride and an optional surfactant such as

Tween (registered trademark), and _the mxture is )
la¢bpaed FHEBOSAppBSAism 6B1PKA8aghIaVFESEr nEtakEfnogalcium

[00501 |In preparation of an_ointment, the conpaound_of .
carhenapeeskaplinvefi FBACF¥SbREAIBE, CPALNAOSEdaRES RiLACIC

needs, wth generally enployed additives such as a
achdsévehigiad [ i vekera SRBABPUr | PEPP2ROPr e SEFPAE] FELUP,

etc., and the mxture_is mxed _and fornmed . into a drug
gleppsaghiautdut Pher At hoguigxadpilesinf L 1EHE i nt nent

base include liquid paraffin, white vaseline, white
capeesyBethptegl labaety| NYAEBKEPTORKACHALFPPR, Exanpl es

of the preservative include_nethyl p-h%droxxge zoat e,
hy @¥ pRYPBAPYL HlF Sty ERL BRI €S L 4HYCBPop§F iy cellulose, shellac,

- hydroxybenzoate. _[0051] |n_preparation .a _patch
cali i PhoSERaencine el ViR RLRRE oL sapan, ThaRaRREE] cary
or asimlar material is applie to a._cust ngrg
Stathor FOLHIBLBH MR bRt | A AEPRBIST ExSRGREE Brardgen
sui tabl e sqﬂgprts i ncl ude moveﬁ.and non-goveg fgbric .
CaFfponle®  offL SHEPI P FPBRELE or SRHEWR cAFUFY hePULERGSY | PRERTLC
and foamed sheet nmade, of soft  vinyl, K chloride, L e
aC I YRPGERELGR . oty hrSErane (U} DpREFITIHES A PUBbEded
of the conpound.of the present invention ich is.t
tally | Teer Ay RO T Les DPSTRR. i cRRiYPoREaeRl biyvtas
(lubricants); titanium oxide and iron oxide (colorants); and
sucrose, orange peel, citric acid, and tartaric acid

(sweetening/flavoring agents) .

[0047]

In preparation of a oral 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 oral 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.

[0048]

In preparation of an injection, the compound of the

present invention is blended with additives such as a pH-
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drugs varies in accordance with the condition of the
patients to whomthe conpound of the invention is to
be adm ni stered, the formof drugs, or other factors.
Generally, the unit dose is preferably about 0.05 to
1,000 ng for oral drugs, about 0.01 to 500 ng for
|nject|ons and about 1 to 1,000 ng for
regubpbeti ori B8 fThRe daFtabddicdest a &PDGCHAY AgeRly eRd a
the aforenentioned drug fornms varies depending on_the
loeahdaneshhebbdy apfghhe mgEtuyexisefermegs lpﬁ@ Subcutaneousr
patient, and therefore, it cannot necessari
ingeamaarneari nwedi an‘érytvenﬂéﬁ/ewaecgéﬁéﬁa| F;aroyﬁé gafrPirtine
dose for an adult is about 0.05 to 5,000
meheder abl \tloisl qapa, commRLeTHeE (FHe Bigsgegslator and the
preferably adm nistered once a day or in a divided
burgemeinetidgpsedivi eetratapodPItBlr aFPﬁ§§epePn§ay°‘°dlum
[ 0053 Exanpl es of the diseases (in the case of
phegphafant and2exaympres RRi & HecaﬁabéléaﬁédlPﬁF—HGShSOdlum
adm nistration of a drug containing the conRoun
pyxeeubfbsent EP PR enthbaginephde Read: and ABER ESH&SraCld
esqfhageal cancer,_gastric cancer glon cancer,
Exaiptes hnkhe, 1@?%%@%%%@?“5&?6%3 8ePFBFRENGuct

cancer, pancr eati c_cancger, ncer,, breast cance

hy xRl b t3h c@nd %Jeﬁi%%h’llec]a}ﬁ%igc}lﬁ%i‘iiﬁe Jor PRt es St *the
cancer, renal 6 cancer, bladdey_can ostatic
CoRHEY | A9E | B Bt 3BT UM oSPEOEATE oRdARANSBPE -
ti ssue sarcoma, |eukem a, nmalignant | ynphona,

(0G4 i pl e nyel oma, skin cancer, and brain tunDr
L

Exanpl es [ 0054 resent vent i ext be
doots i Bk %a\ala?% P B ERSPariFERR L lo e hbsr Eppdina of
the p'ggéE% 1nve tfgh(yéwgiggded with a carrier for drug

preparation known 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 is formed into suppositories through a routine

method.

[0050]

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 methyl p-hydroxybenzoate, ethyl
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exanpl es), Pharmacol ogi cal Test Exanples, and
Preparati on Exanples. However, any of these should
not be construed as limting the invention thereto.
[0055] Exanple 1
1-[5-0-(tert- Butyldinethylsilyl) 3 C- et hynyl -
ri bof uranosyl ] cyt osi ne (Conpou
p- hEdIO%Mb?ﬂ@@ﬂ%@hyP§ﬁlQF@HYérPdEY@I?ng&nZQth mol )
was gradually added under ice-cooling to a solution
[0@%1B' - ethynylcytidine (hereinafter referred to as
ECyd) (20 g, 75 mol) and i m_dazole
nmol R pﬁepﬁnatapﬁepﬁyﬁfﬁﬁﬁﬁﬁnééugheFEIn&FPégmﬁggéPFgé

to as DMF) (75 nL and the m xtuyre_was irre
OLiMIIERE at C¥ORDh t Sfper BREES: 83 %fFéPléaﬁpW@%egﬁagfls aPplied

reaction, the solvent was evaporated und r.ed
tOgie%%@?@maéﬁds@Pﬁ9FtaEBFQ?ghmﬁerHBéHetQeghgd'rg %%%%les of
e mxture was washed with saturated agueou sodi
suhiyab by ePuRRPBbRat BC{468 WRYSEna"SaPOPat’ HeBr§ﬁ8r6f68
nm.) and dried with magnesi um sul fate % e
CO%@@¢at%t%E§e Féﬁ%?edthFBﬁBECFEIFF Brond $h§ #PFtFnFefoamed
was stirred at _room rat |ta
shesystars %{EOEBIVéEYédnBﬁPBE] R pRTveRATgRDer o
t here i e Co d1l (11.5
5o ¢%a%e. npoun. ( g, 52s). [0056]
o 5-0-Triethylsilyl-3-Cethynyl -R D ribofuranosyl]cyt
he ( Conpound 2) The procedure of Exanple 1 mas

| DFBL 25 £158h P For! EORLRIH) BE BRI toyoncion
whlgglfgegolgeE§g rporatggerebXny of the aforementloned
drugs varies in accordance with the condition of the patients
to whom the compound of the invention is to be administered,
the form of drugs, or other factors. Generally, the unit
dose is preferably about 0.05 to 1,000 mg for oral drugs,
about 0.01 to 500 mg for injections, and about 1 to 1,000 mg
for suppositories. The daily dose of a drug having any of
the aforementioned drug forms varies depending on the
condition, body weight, age, sex, etc., of the patient, and
therefore, it cannot necessarily be determined immediately.
However, generally, the daily dose for an adult is about 0.05
to 5,000 mg, preferably 0.1 to 1,000 mg. The unit dose is
preferably administered once a day or in a divided manner of
about twice to about four times per day.
[0053]

Examples of the diseases (in the case of malignant
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Compound 2 was synt hesized. [0057] Exanple 3
1-[5-OTriisopropylsilyl-3-Cethynyl-R D
ri bofuranosyl] cytosine (Conpound 3) The procedure of
Exanple 1 was repeated, except that
triisopropylsilylchloride was enpl oyed i nstead of
tert- butyldinmethylsilylchloride enployed in Exanple
tumorshevebyh canpbenguzedashypHghe dopdd 1 Stagsden of a drug
Exanpl e 4
contgbnpng Dbhet AgNPALBdt PEsthel pPresenét Aventrop dpclude head
ri bof uranosyl ] cytosi ne (Conpound 4) The procedure of
an@Exaepk eCang@s, r epenhageadycepcetnagastric cancer, colon
di met hyl -n-octyl silylchloride was enpl oyed jnst of
caneer. bHeeyali ARRAGrs| LHVEK san&srengg&%&aﬁqﬁie@( ; g duct
1, whereby Conmpound 4 was synthesized, [0059]
CaIEeip| PABCraat EC CCERABT hy LBRENFRECEY - BXE3SthWRACSE- D-
ri bofuranosyl] cytosine (Conpound 5) The procedure of
ovaERbp| @ANCHRs FRpEAEad, CeREEpr Mhgrine corpus cancer, renal

di net hyl phenyl si |l yl chl ori de was enpl oyed i nst.ead of
canert, BIAGIGT rSRRYFS: | SFORFBFL de CORERYy cdan Ertag Sumor
1, whereby Conmpound 5 was synthesiz d.k%9060] .
O EEQPPHT €O qgfss@ﬁfiﬁé?ﬁ??tﬁé%ﬁpgﬁky eykerdeny fALRgnt

lymphoma, multiple myeloma, skin cancer, and brain tumor.

Examples

[0054]

The present invention will next be described in detail
with reference to Comparative Examples, Examples (working
examples), Pharmacological Test Examples, and Preparation
Examples. However, any of these should not be construed as
limiting the invention thereto.

[0055]
Example 1

1-[5-0- (tert-Butyldimethylsilyl) -3-C-ethynyl-f-D-

ribofuranosyl] cytosine (Compound 1)

tert-Butyldimethylsilylchloride (12.5 g, 82.5 mmol) was
gradually added under ice-cooling to a solution of 3'-
ethynylcytidine (hereinafter referred to as ECyd) (20 g, 75
mmol) and imidazole (12.8 g, 188 mmol) in N,N-
dimethylformamide (hereinafter referred to as DMF) (75 mL),

and the mixture was stirred for 5 hours at room temperature.
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ri bofuranosyl] cytosine (Conpound 6) The procedure of

Exanpl e 1 was repeated, except that

di met hyl t hexyl si | yl chl ori de was enpl oyed i nstead of

tert- butyldinmethylsilylchloride enployed in Exanple

1, whereby Conpound 6 was synthesized. [0061]

Exanmple 7 )
AfgerscompleiioBued| BEpREAPRs Lhe) SelvestnyRy S¥aporated

ri bof uranosyl ] cytosi ne (Conpound 7) The e{oced re of
ungsrnpeduged R e PR edaExBEPY 1t REtate was added to the

tert-butyl di phehylsilylchloride was enpl oyed instead
regpidyer t -TIos HHEGITE MERSWRFEGE Bt o | SREBRPFBFeBIPROUS
soéﬁ@%%*édéég&?%égg ongggp?ggg %L?agngyggg%igé%%fb gggzhloo

5-bis-C>(tert;ButyIdinethylsilgl -3-C—eth¥n¥I-I-RiP-
mL) j #f (HEkRR yWitRyhagnAs ko Rt tAASE) HRFAEFEUHoSYLLtate was
18. 7_mml ) was _dissolved in DVF (19 nLg, and_.,
reney Ao et 881 LT aB1N muf e ahtl tEF e was stirred at room
butyl di met hyl silyl chl oride (6.20 41.1 mol r
ceRRRRINEE . (4R SO I BALAT ol BREACRYSSHEEE AEPEE RS Ehrough
. hours at room_tenperatu nder a.str f nitrqgen.
£1 hea e Rent© wakst %p8+%5§d§°QBSUPﬂeErZ§EE e Ma 24"
di ssolved in ethyl acetate. The solution was washed
[0Q#%h water and saturated brine. The organi c | ayer was
dried over sodium sul fate anhydrate, and the sol vent
EX3RI®vAporated. The residue was purified through
silica gel \
1- It Qahioled oF 5k 7 - C - SEBERAL
(céﬁ 5ﬁ§gléfe from hexane/ et her,

The procedure of Example 1 was repeated, except that
triethylsilylchloride was employed instead of tert-
butyldimethylsilylchloride employed in Example 1, whereby
Compound 2 was synthesized.

[0057]
Example 3

1- [5-0-Triisopropylsilyl-3-C-ethynyl-f-D-

ribofuranosyl] cytosine (Compound 3)

The procedure of Example 1 was repeated, except that
triisopropylsilylchloride was employed instead of tert-
butyldimethylsilylchloride employed in Example 1, whereby
Compound 3 was synthesized.

[0058]
Example 4

1-[5-0- (Dimethyl-n-octylsilyl) -3-C-ethynyl-3-D-

34



to thereby yield Conpound 8 (6.36 g, 12.8 mmol, 69%
as a white solid. [0063] Exanple 9
1-[2-O(tert-Butyldinethylsilyl)-3-Cethynyl-1-RD
ri bofuranosyl]cytosi ne (Conmpound 9) Conpound 8 (2.00
g, 4.03 mml) was dissolved in tetrahydrofuran
(hereinafter referred to as THF) (20 nL), and 80%
ribofrevasosyll ¢yiopoiret (€oapPHN@2A) M) was added to the
solution, followed by stirring for 1 hour at room
t enPee apupecdase TAE E¥aBPLEN LnWREuLEPRAS SConS&FEPA &dat
under reduced pressure, and the residue was co-boil ed
dimetrleel thnest i ¢ hl vt gaheridanyast REPpPYELHcENRE§ad of tert-
partitioned between ethyl acetate and _water. _The
buty hdinet halet lvbeh heshdd arphoysfuiit E§aRRtE0ds YHEFEHY
hydr ogen carbonate and saturated brine, and then dried
Compeynd spdvaymm sylteeiadfiydrate. The sol vent was
evaporated, and the residue was purified through
[0&%%9] ca gel columm chromat ography (0-6%
nmet hanol / chl orof orm), and then crystallized from
Exaiexkde? et her, to thereby yield Conpound 9 (645 ny,
1.69 mmol, 42% as a white solid. [0064 Exanpl e 10
1- (15 {Q-Bime shyl ghenybpt byt ar CyetBynvarfghyl -1 - R D-
~ribofuranosyl) cytosine (Co ung 10) ECyd (5.00 g,
ribef yranesyl IEst of $88 | {eaPAUBHES{ 19 L), and
i mdazole (5,73 g, 84.2 ) and
r SO ERYPARTS el BRABBIELS. BofL FeBE25 SfhrofyRre Tat

dié§¥ﬁ§h§§£n§{§3f§4$ﬁi£@iaéO&égmggp?xyé 'ihsREs V%%”E%QE—

butyldimethylsilylchloride employed in Example 1, whereby
Compound 5 was synthesized.

[0060]

Example 6

1-[5-0-Dimethylthexylsgilyl-3-C-ethynyl--D-

ribofuranosyl] cytosine (Compound 6)

The procedure of Example 1 was repeated, except that
dimethylthexylsilylchloride was employed instead of tert-
butyldimethylsilylchloride employed in Example 1, whereby
Compound 6 was synthesized.

[0061]
Example 7

1-[5-0- (tert-Butyldiphenylsilyl) -3-C-ethynyl-f-D-

ribofuranosyll cytosine (Compound 7)

The procedure of Example 1 was repeated, except that

tert-butyldiphenylsilylchloride was employed instead of tert-
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tenperature under a stream of nitrogen. The sol vent
was evaporated, and the residue was dissolved in
ethyl acetate. The solution was washed with water and
saturated brine. The organic |ayer was dried over
sodi um sul fat e anhydrate, and the solvent was
evaporated. The residue was Eurified through silica
bufgel d ot timl eht vheb bgr 4ayeTD e%ﬁe@-ﬁaﬁﬁﬁyﬂé’g?oﬁof YhRFeby
to thereby yield Conpound 10 (5.05 g, 8.70 nmmol, 46%
Comownd col Wi $ es¥ntbasi 2¢3065] 37 Exanple 11
1-(2-OTriisopropylsilyl-3-Cethynyl-|-R D
[096DDbf uranosyl ) cytosine (Conpound 11) [0066] ECyd
(4.01 g, 15 nmol) was dissolved in DM (30 nL), and
Exampbaz®l e (6.39 g, 93.9 nmol) and
triisopropylsilylchloride (8.02 nL, 37.5 mmol) were
1- Bridecbi®-0t heesot Butyhdinethphedlyy) sBrErphfyidded -A-D-
streamof nitrogen for 3 hours at roomtenperature
ribefnraees Y bl Couosbne s (gemBeend &he reaction ni Xxture
was partitioned between ethyl acetate_ and water, and
t heE©YGahb 0P ager L6ad WaSKLdWAPVELEFRAYER iR Dit dl° ™L) .
and then dried over sodiumsul fate _anhydrate. The
andg ol IR ZQkR Y ahpordt e - L) 18990FFhe resi due was
obt aj ned. 1.9_glof t he obgained resi due wag dissolvgg dt
but L AR Hankt 1 kel ohheyidenie wat ef - (Hlsg APPLYnyeLe added to

nmet hanesul fonic acid 347_L,.4.7ﬁ nngl% wer e gdded to

the ROLHRT onf O PY Pyt PYi hg* f or “2UhBuf “at “2Bc.

The reaction_m xture was gart{tioned tmqu%$g£glwas
oge

tenperafter AP it t ot Tt HY uRbUS F598Fim h

eva?paorrbaotnea ,e’ar?g dtls.eh eré)srjggl?é Cwégyg{sg\gfvggsggdethyl acetate.

The solution was washed with water and saturated brine. The

organic layer was dried over sodium sulfate anhydrate, and
the solvent was evaporated. The residue was purified through
silica gel column chromatography (0-5% methanol/chloroform) .
Subsequently, the product was crystallized from hexane/ether,
to thereby yield Compound 8 (6.36 g, 12.8 mmol, 69%) as a
white solid.

[0063]

Example 9

'1—[2-0-(tert-Butyldimethylsilyl)-3—C-ethynyl—1—B—D—

ribofuranosyl] cytosine (Compound 9)

Compound 8 (2.00 g, 4.03 mmol) was dissolved in
tetrahydrofuran (hereinafter referred to as THF) (20 mL), and
80% aqueous trifluoroacetic acid (20 mL) was added to the

solution, followed by stirring for 1 hour at room temperature.
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with water and saturated brine and then dried over
sodi um sulfate anhydrate. The sol vent was evaporated,
and the residue was crystallized fromtert-butyl
met hyl ether - water - diisopropyl ether. The forned
crystals were again crystallized from
nmet hanol -water-triethylamne, to thereby vyield
Thwq MIEIBAr egva B UGB B HREE eu%%‘FF dfefypge) pressure,
anple 12 38 1-(2
and-is-1BGoidia WA S mﬂ%ﬂ%@ Boxset hiRGF - Vl?&l[ﬁthanolv and
ri bofuranosyl) cytosine (Conpound 12 2.
thenpfqdugls v S seR ekt fon RO GT Y%nﬂc?ﬁ?ﬁﬁzﬁg@ water.
(4.50 g, 66 mmol) and dinethyl thexylsilylchloride
The DR C IR R0 JaHerESRRIYSH £ S‘?T’l‘ér%?ﬁét?%eous sodium
followed by stirring for 48 hours, at room npg
hydnntan £3EwHE D an tFHgera tah PTG ent Hakle £fe
evaporated, and the residue was dissolved in eth
socout Al Lath ARSI ' WIS SWSHIE (S AP IrfRf €4 and

saturated brine. The _organic |ayer was rle over

th%e‘%ﬁft}rﬁ%gfaa‘i ﬁam%t@r%%h $ Jel%%l% t CRadmn

evapor at e The resid f Ll

hagE SRR AT ST O HRA HEhbl /R oF BPBr )
cr}}(;ﬂ%?ejr}@eb %I el ,dhe[-)f)%gg% 4 %1% (& 34}%e(]reg}90 1efdaCompound 9

(2- O D net hyl t hex |SI||-3 Ceﬂh n | -R-D
(64r51 lﬁ‘}ﬁ'urlarﬁogsﬂ 1 641 Te at i3 1ot eac%??ljcdam d salt
(Cbnpound 13) Conpound 12 (2.0 g, 3.6 nmmol) was
fidsol ved in THE (20

Example 10

ove r

-(2,5-bis-0-Triisopropylsilyl-3-C-ethynyl-1-3-D-

ribofuranosyl)cytosine (Compound 10)

ECyd (5.00 g, 18.7 mmol) was dissolved in DMF (19 mL) ,
and imidazole (5.73 g, 84.2 mmol) and
triisopropylsilylchloride (12.8 mL, 59.8 mmol) were added to
the solution, followed by stirring overnight at room
temperature under a stream of nitrogen. The solvent was
evaporated, and the residue was dissolved in ethyl acetate.
The solution was washed with water and saturated brine. The
organic layer was dried over sodium sulfate anhydrate, and
the solvent was evaporated. The residue was purified through
silica gel column chromatography (0-6% methanol/chloroform),
to thereby yield Compound 10 (5.05 g, 8.70 mmol, 46%) as a
colorless foam.

[0065]
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m.), and 80% aqueous trifluoroacetic acid (20 nL) was
added to the solution, followed by stirring for 4
hours at room tenperature. The reaction m xture was
concentrated under reduced pressure, and the residue
was co-boiled three tines wth ethanol. Chloroform
was added to the co-boiling residue, and the white
Exswopld Lhat precipitated was coll ected through
filtration, to thereby yield Conmpound 13 (1.54 g, 81%
1- 83-0-38Pivbbpeoppl 5tl1y1[F 8069kt Exynppté-#4D-
1- (2- O D net hyl t hexyl silyl -3-Cethynyl -1-(3-D
ribohotanasptytyteginei fi€cpoupduid) 14) Conpound 13 (1.0
g, 1.9 mmol) was dissolved in 5% nethanol/chl oroform
[0g&bVent mi xture (100 nL), and the solution was washed
W th saturated aqueous sodi um hydrogen carbonate. The
or gBfiyd (4ayet dgasliesmed)wes daceplyrd izaPifFat(@§ mL).
brine and then dried over sodi um sul fate anhydrate.
andhimsdezehe Was3evapoPat 8dnmahd &8RE resi due was
crystallized from hexane/ether, to therebX yield
tr Conppuoply 14l 1 pboh hgride 688 - ARohL, 887 5a8mglphwese added to
solid. [0070] Exanple 15 = | ,
the - §&lgt {oer t LBLAQVEd oY h§ T 3FF§ny- Bodest AyRyFeps. pf nitrogen
ri bof uranosyl ] -4- N-hept anoyl cyt osi ne (Conpound 15)
foxodrpbowds 1at 1regmgteBperatibky and KEpPakerc 24ciigurs at 50°C.
anhydride (1,8 nL, 6.8 nmol) were _added to a sokvent
Ther K¢ el OB MK BxER e PR L BRaNGRt BFLVSSRLF EREhgaFRER S
m xture was_stirred for one day at 100C. After . .
an@dm%¢%¥4omp%ftb%a%¥9%%%c layer was washed five times with

water ahd then dried over sodium sulfate anhydrate. The

solvent was evaporated, and 10.1 g of the residue was
obtained. 1.9 g of the obtained residue was dissolved in
methanol (5.2 mL), and water (0.58 mL) and methanesulfonic
acid (347 pL, 4.76 mmol) were added to the solution, followed
by stirring for 1 hour at 40°C. The reaction mixture was
partitioned between ethyl acetate and saturated aqueous
sodium hydrogen carbonate, and the organic layer was washed
with water and saturated brine and then dried over sodium
sulfate anhydrate. The solvent was evaporated, and the
residue was crystallized from tert-butyl methyl ether - water
- diisopropyl ether. The formed crystals were again
crystallized from methanol-water-triethylamine, to thereby
yield Compound 11 (961 mg, 80%) as a white solid.

[0067]

Example 12
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the reaction m xture was extracted with ethyl acetate
(50 n.), and the organic |ayer was neutralized with
1IN aqueous sodi um hydroxide. The resultant m xture
was washed with saturated brine (50 nL) and then
dried over magnesium sulfate. Magnesium sul fate was
renmoved through filtration, and the solvent was
1- EY2P B¢ €0- Diviler hy Belexryl pi EgbuB eC-Fheynpsi HuB-RO was
purified through silica gel chronmatography (4%
riefiaobdvhl oytodoine s(Compoundxiate). The el uate was
concentrated, and the residue was recrystallized from
i sopcppanal éhexankd nwolhevabydysepdvednpBuRYF14100. B5) .
g, 330-.)[00711 Exanple 16
and-{midatobet (BUTY| @i net hyhel ) yaRd3- C et hynyl - (3- D-
ri bof uranosyl]-4-N-(tert-butoxycarbonyl)cytosine
din{eGonpbtineky 16) 1 Whelel ot £@e c 6Bt PRgg CHAPBDIARY) 1weresgdged to
4.3 mmol) and di-tert-butyl dicarbonate (1.4 g, 6.5
themsbJumere, atiletowed bytsahydiogufan 420hA1LYS ahdrPRB
m xture was stirred for one day at 50C_The reaction
tempedtatrer aasndeincens tread, ohndi thegeesi diite srkvent was
purified through silica gel chromatography (4%
evamttared/ cindrdiornesbivenvasi disreivedThi eFhyt eaGgsate-
concentrated, and the residue was recrystallized from
Thehesahit ion gvaheradlyedi &l gh Csnpotinand 653 pusatygd bgépe- The
[0072] Exanple 17, .
orgariE: (LAYeF tWaButT R HePTRT sFPYiym sl Eahgnghbydrare, and
thez @qﬂp(ﬁl b urmat_goi% ]e\fapl\clsngall\ltel\gfj ! r'}‘er}ehyrlegs!iyé:l}g )vga%/sf olglllrnief ied through

silica gel column chromatography (0-3% methanol/chloroform),

to thereby yield Compound 12 (4.34 g, 79%) as a colorless
foam.

[0068]

Example 13

1-(2-0-Dimethylthexylsilyl-3-C-ethynyl-1-f-D-

ribofuranosyl) cytosine trifluoroacetic acid salt (Compound

13)

Compound 12 (2.0 g, 3.6 mmol) was dissolved in THF (20
mL), and 80% aqueous trifluoroacetic acid (20 mL) was added
to the solution, followed by stirring for 4 hours at room
temperature. The reaction mixture was concentrated under
reduced pressure, and the residue was co-boiled three times
with ethanol. Chloroform was added to the co-boiling residue,
and the white solid that precipitated was collected through

filtration, to thereby yield Compound 13 (1.54 g, 81%) as a
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Conpound 1 (1.9 g, 5 mmol), N, Ndinethylglycine (1.0
g, 10 mmol), N, N-di net hyl am nopyridine (0.1 g, 0.8
nol ), and 1-
et hyl - 3- (3- di met hyl am nopr opyl ) car bodi i m de
hydrochloride (1.9 g, 10 mmmol) were added to DVF (20
nmL) under ice-cooling, 41 and the m xture was stirred
whioe satiday at 40C. The reaction mxture was
concentrated, and ethyl acetate was added to the
[opesi due. The organic | ayer was washed with saturated
aqueous sodi um hydrogen carbonate (50 nlL) and
Exsapleated brine (50 nlL), and then dried over magnesi um
sul fate. Magnesium sul fate was renoved through
1-{2lbrpimethylandxyheilillt BateewaynydndefitPat ed. The
residue was purified through silica ge
ribbfunanogyaphytos@mﬁeﬂﬁampbhuﬁléﬁéforn1 sol vent
m xture) . The eluate was concentrated, and the
restdupovas LacrysPabli ie@ fmoh)harandlseelves éy 5%
yield Conpound 17 (0.46 g, 20%. [0073] Exanple 18
metlhdBo D/ ¢Ht ok ebpropgbdvent) maxeusehyAPO- RIY i hefdr &R6sy|
]-4-N- (N N-di et hyl gl ycyl ) cyt osi ne (Conpound 18) The
sowioteduwas ofaEradpWeth7saasrpEpeapedeoBgc EpL Hfatydrogen
Cormpound 3 was enpl oyed instead of Conpound 1 enpqued
carpongkanp| Biel Rradet @bl pEn dvasheRsv STt HREPZ a1
(yield: 47% . [0074] Structure and physica
saproperdibsine end tbapodrdsd e¥ea AEFIIA EXdhples anhydrate.

descri bed above are shown in Tables 1 to 5. [0075 .
The¢ Tepleent was evaporated, and the residue was crystallized

from hexane/ether, to thereby yield Compound 14 (690 mg, 1.68
mmol, 88%) as a white solid.

[0070]

Example 15

1-[5-0O- (tert-Butyldimethylsilyl) -3-C-ethynyl-f-D-

ribofuranosyl] -4-N-heptanoylcytosine (Compound 15)

Compound 1 (1.27 g, 3.3 mmol) and heptanoic acid
anhydride (1.8 mL, 6.8 mmol) were added to a solvent mixture
of dioxane (14 mL) and water (5 mL), and the mixture was
stirred for one day at 100°C. After completion of reaction,
the reaction mixture was extracted with ethyl acetate (50 mL),
and the organic layer was neutralized with 1IN aqueous sodium
hydroxide. The resultant mixture was washed with saturated
brine (50 mL) and then dried over magnesium sulfate.
Magnesium sulfate was removed through filtration, and the

solvent was evaporated under reduced pressure. The residue
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42 Ex. Structure Instrunental analysis data
Properties: colorless powder (ethyl acetate); NH2
mp.: 251 to 256C (deconposition) / IN 1H NWR
(DMSO-d6) 67.80 (1H, d, J = 7.6 Hz), 7.19 2H, s,
di sappeared by D20 ). 5.93 (1 H, d, J =7.7 Hz), 5.87
01-1, s, disappeared by D20 ), 5.75 (11-1. d, J = 6.8
wasHpwfff e dhsappeasetiby @20 yhremagographyd,(43 = 7.6
Hz), 4.03 OH, dd. J =6.8 Hz, Ti Hz), 3.77-3.93 (3H,
methandl Ahldibfesim SoBeei®HnizFyure) 09 e, ekyjat9os,s 3H,
s) Properties: colorless powder (ethyl acetate);
comentr0R t carRD4iGe Nes 1dhaVRa s DivBcxrsFablized frpm g,
J =7.3 Hz), 7.22 N 2H, S. disappeared by D20 ). 5.94
isqpirdpanhl fhexai®@ Hzho thexeby yisid Qospgundilpy (§.55 g,
di sappeared by DZzO), 5.75 (1 H d, J =6.8 HO ! 'bH
33%kz, di sappeared by D20 ), 5.73 (1 H d, J = 7.3 Hz),
4,07\ 1H dd, J = 6.8Hz, 7.3 Hz), 3.75-3.95 (3H, m,
[0o®¥1¥5 1H, s), 0.90-1.00 (9H, m, 0.55-0.68 (6H m
[0076] 43 [Table 2] Ex. Structure Instrunental
Exaanpelleysies data Properties: colorless powder
(et hanol /et hyl acetate); HH mp.: >219C
1- [(sderofEns tBwry 1 di et RS { DVBD-3if € yeBya9l ¢AED-d, J =
7.6 Hz), 7.72 >S 2H, br s, disappeared by D20 %
rlbgﬂurqnqqyki—ﬁyﬁrth¢¢ﬂ§uto$yegrbpnyl)cyt051ne (Compound

16)

Under ice-cooling, Compound 1 (1.65 g, 4.3 mmol) and
di-tert-butyl dicarbonate (1.4 g, 6.5 mmol) were added to
tetrahydrofuran (20 mL), and the mixture was stirred for one
day at 50°C.

The reaction mixture was concentrated, and the residue
was purified through silica gel chromatography (4%
methanol/chloroform solvent mixture). The eluate was
concentrated, and the residue was recrystallized from hexane,
to thereby yield Compound 16 (0.52 g, 26%).

[0072]
Example 17

1-[5-0- (tert-Butyldimethylsilyl) -3-C-ethynyl-f-D-

ribofuranosyl]—4-N¥(N,N—dimethylglycyl)cytosine (Compound 17)

Compound 1 (1.9 g, 5 mmol), N,N-dimethylglycine (1.0 g,
10 mmol), N,N-dimethylaminopyridine (0.1 g, 0.8 mmol), and 1-
ethyl-3- (3-dimethylaminopropyl) carbodiimide hydrochloride

(1.9 g, 10 mmol) were added to DMF (20 ml.) under ice-cooling,
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3 HO pH5.87 (7 H, s, disappeared by D20 ). 5.79 (1
H d, J =6.6 Hz, disappeared by D20 ), 5.71 (1 H, d,
J =7.6 H), 4.03 1H, dd, J = 6.6Hz, 7.2 Hz),

3.86-3.98 (3H, m, 3.54 (1 H s), 0.90-1.18 (21H m
Properties: colorless powder (ethyl acetate); mp.:
175 to 177C (deconposition) NH, 'H NVR (DMSO de) 57.81
and lthe midtard. 6akE$tifréa fNr2Hnebday, adi 488@eardte by
D20 ), 5.91 (1 H d, J 6.8 Hz), 5.86 (1H, s,
restshppeai etuby ©28 ¢pnseﬂ2releﬂ, gndjethylgaggtate »as
di sappeared by D20 ), 5.70 (1 H d, J = 7.6 Hz 4.03
addétl to the BeSHile.3. e 2VBALEH, 1a:3rer3wg~3 yashed)with
1.15-1.35 (12H, n), 0.84 (314, t, J 6. 6Hz )
saDuB9t €4 65quebiis yoddudshySHogsy paéb@narcés (5801dr | e8¢
powder - (et hyl acetate) mp.: 171 to 173C, NHZ 'H NWMR
safiDhBCed Shr e 7250 1) d, agd= thes ﬂzy-edws'sr Magng s ugo
(5H, m, 7.19 (2 H, br s. disappeared by D20 ), 5.91
suBfatevi Madghesigm dsulfates. easpyencved fhAreugh filtration,
di sappeared by D20 Hd bH .76 (1 H, d, J = 6.8 Hz,
andli Sapp&aledaby ©26 z;onsesgremeﬂ "Qhe ve%lqilz§ WaSoBquled
H t, J =6.8 H). 3.75-3.90 g : P@&
thiodgh (8Hl ic3 , 9@l 3¢hterAtePT PP pfeﬁflreglet@é Vé%’slorofom
powder (ethyl acetatel/n-hexane); g
soldeconpbstureh) /The 181 Wnre (mo:we@?r%e?irﬁn the_
7.6 Hz), 7.19 N--4 2H, br s, disappeared % % j&
resi@oe (Wa s r@lch&'GaélH%?d fgopn hexgng, 6t5’ § Sgeby vdeld
di sappeared by D20 % 75 (1 H d, J =
Compound 17 (0.46 g, 0%) .

[0073]
Example 18

1- [5-0- (Triisopropylsilyl)-3-C-ethynyl-B-ribofuranosyl]-4-N-

(N,N-dimethylglycyl) cytosine (Compound 18)

The procedure of Example 17 was repeated, except that
Compound 3 was employed instead of Compound 1 employed in
Example 17, whereby Compound 18 was synthesized (yield: 47%).
[0074]

Structure and physical properties of the compounds

obtained in Examples described above are shown in Tables 1 to

5.
[0075]

[Table 1]
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HO, SCOH z,
4,

Hz) ,

(111,
0.12 (
St ruct

col orl ess powder (1-120);

01 1 H
s),
3H, s),
ure | nstrumental

t, J

di sappeared by D20 ),

1.52-1.65 (111,
11 (3H, s) [0077] 44 [Table 3]

=7.6
3.55

5.71 (1 H, d, J
3.75-3.90 (3H, m,
0.82-0.87 (12H, m,
Ex.
anal ysis data Properti es:
mp.: 210 to 213C NH

6. 8Hz) ,
n,

N
S,E’f:iis

appea%‘éc?%? D20

57. 39-
) .

\Nr

7. 70 (11H’Ir}1_inunen2a1];h§ly%sza’_lta

5.93 (1

H d,
1H,
3. 80- 4.
Proper

d, J
Hz), 4.
, 3.
9H,

,Ndo 5.92 (1H, s,
= 6.8 Il 3bz~J
J 7.6
5 (3H, 6
0 é0|l
J Hz) ,
7.3 HEQ: Bu76 (
17 (1H, d. J
0O (1H, m, 3.80
s), 0.80 (9H, s)

J
d.

t1
d,

jct

Lk

@H. & Msapprargdiry Pﬂvéd %%
F820H, B &uéap?édredlw D®) ) 67506”( 4. ¢ 6.8

l:l-z '_l’lﬁg%eareg I?
ﬁ(’T By 1 S) pg 04,32
(1HOsQ 9. 3969*1@ OGPQO(S?H 9099 Gt £l h

eﬁn@? Q&@H@s@%m@ér @3\9 a}etaté 8 7 £ ( g7

6“ gk'%-)z) 7.19

Bs%l(nd d, d=7.6MHz3, 4.03
!}141) 5'57 30933&H m), 3.55

BH, e
whi t e
/.3 Hz
H d,

3’2 (0

:) 03 (
Anal .

FAB- LRMS

b

ch s);
solid; NH2 "H N
). 7.18, 1NN,].
J:6.9Hz

. 65{(1 H,
6,%%—,
3. 61
3H,

6.9
{(2H,

) H5- 0089 (

N 5.139. ¢.1 disgppeared by B,09 -5

2, o%ép@argdlby B.0S), 5.70.(89 & 9H,7.35)2), 4.07
H, 24,

1H, s), 0.90-1.00 (9H, m), 0.55-0.68 (6H, m)

| %y%a 9 Coldrfdd g))wdeP% Q?%Eététﬁs
Oif H‘??‘Hﬁﬁl&% §7H §,17.22

94,(1 H6d,H£ 7.0 Hz),
37 (131, 89dishpStbred by bj0 M) 5.75 HO. d J=68

EABs LS V@{l—ﬁg).zs 382 dsMah) m), 3.55

[0076]
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alcd f

or

C, , HETN3G6Si 0.

7 HO 0, 51.81; H, 7.26; N,

10.66. Found: C, 52.06; H 7.09; N 10.65. NH2

Properties: colorless foam N 1H NVR (DMSO d6) (5 7.71
(1H, d, J = 7.3 Hz), 7.18 X. si-" N4 2H, br s), 5.96
(1H d, J=6.1H), 5.74 (1 H s), 5.71 10 VS21J/ |

H d J=7.3H), 430 (1H d J=6.3H), 3.94

[TBHe Hd b-Si -~ ), 3.62 (1H, s), 2.49 (9H, s),

1.06-0.95 (42H, m; FAB-LRVB mz 580 (MH); Anal.

Calcd for z9H53N3OBSIi: C. 60.06; H 9.21: N. 7.25,

tgupg %.Ln_- uctte. |I_Ir\n19\ 23, N 7. 1ﬁstruﬁfe&9%ﬁ$lyls?§ata V\'hl te
o1t TN 1Z 1 N TTovS UO) D

Hz), 7.18. C\N 7 14 (Baedtes CP!Of'Eé%F@wd%n(m%’)a"°'/5thé§w(taie)'

H d, |J = 6.3 Hz) ¢ * 11| tow>RiL9Q(decompositd® (1 H. d, J =

7.3 Hz), \5 64 (LB s) FHAMID @lSbEa,) 6 UTZ(H. 6. Bz 7.6 Ha), 7.12
3.50-4 % Mg N D'aowmnn s 7.2 Ha),
[0078]| 45 [Tecbl Bn4] Ex”;%t(} csruP'éapPﬁgeFrbnR@nP % By = 0
anal ysis data Propert Hes disappbapadibg 90 floadi (H. (s J =figfpH=). 4.03
f_lg) 10§C15|'|2N|+ NVR ( DVBG+1@), £= 7.6H8 7(21H), 3.66-3D8%3H..rD. 3.54 (1H,
24 brd) 6.03(1H d 3=7 BBl BN 50 5w ¢

Hz), §5.65 (1 H, s), 4. 1Bro(>e2tnebl coldrlesgpowddt (@hyHacgtpte); 3. 9 5

(1 H |a), 3.90 (1 H, dfim.pk 175 ®.137°Eltdecainpositbh) 5 Hz) .

g- 2% gilHl dd) J 1 ,a(H@—mm\(mﬁs@ &) Hzz.810 (70, 11 J5 Hza)Hz) 7.18
: S dI=68H
0. 14, |0~08 4. m&gcﬁﬁ%b “%.S%Beafeq by B, 98+ (18 .= 6.8 H2),
4 ) 5.86 (1H, s, disappeared by D,0 ), 5.72 (1H, d, J = 6.8

nd o Hz, disappeared by D,O ). 5.70 (1H,d. J=17.6 Hz), 4.03
1H, t, J = 6.8Hz), 3.65-3.95 (3H, m), 3.53 (1H, s),
1.15-1.35 (12H, m), 0.84 (3H, t, J = 6.6Hz), 0.50-0.65
2H, m), 0.08 (6H, s)
' Properties: cdlorless poWder (ethy! acetate);
m.p.: 171 to 173°C;
\””2 1H-NMR (DMSO-d;) 87.72 (1H, d, J = 7.6 Hz), 7.38-
5 { N 7.60 (5H, m), 7.19 (2H, br s, disappeared by D,0 ), 5.91
QSPA_}’ 1H, d, J = 6.8 Hz), 5.88 (1H, s, disappeared by D,O ),
HO$ %H 5.76 (1H, d, J = 6.8 Hz, disappeared by D,O ). 5.58 (1H,
4, J = 7.6 Hz), 4.05 (1H, t, J = 6.8 Hz), 3.75-3.90 (3H,
m), 3.54 (1H, s), 0.39 (3H, s), 0.37 (3H, s)
- -Pl;épertiés:-cdlorléss boWder (ethyl acetate/n-hexane);
NH, m.p.: >197°C (decomposition) ;
<//\(N "H-NMR (DMSO-d,) 67.74 (1H, d, J = 7.6 Hz), 7.19
>%—>Si—0 o N"QO (2H, br s, disappeared by D,0 ), 5.90 (1H, d, J = 6.8 Hz),
6 \Qj 5.86 (1H, s, disappeared by D,0 ). 5.75 (1H, d, J = 6.8
Ho  BH Hz, disappeared by D;0 ), 5.71 (1H, d, J = 7.6 Hz), 4.01
1H, t, J = 6.8Hz), 3.75-3.90 (3H, m), 3.55 (1H, s),
1.52-1.65 (1H, m), 0.82-0.87 (12H, m), 0.12 (3H, s),
.11 (3H, s)
[0077]
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FAB-LRMB miz 552 (MH);

C21HA9N306SI 2: C, 58.7
58.48; H 8.93; N, 7.8

Anal . Cal od for
6; H 8.95; N, 7.61. Found: C
5. NHz Properties: white solid;

mp.: 182C / ~N CF3C02H 1H NMR (DVBO-d6) S 9.22 (1H,
br s), 8.44 (1H, br H: - N~s), 823 (1 H d, J =
7.9 Hz), 6.09 (1 H d, J=7.9H), ~'ly585(1lH
[Tdpblée =216.3 Hz), 4.32 (1 H d, J =6.3 Hz), 3.89 13 HO
o-s -E( 1 H m, 3.74 (21-1, m, 3.66 (1 H s), 1.55
1 O-—9—12H—m)+—O014—0- 0t (each—3H, —each
) £ FAB- LRVSTufegat | ve i z_522nstynaptak anglygis|dats ca) ¢ d
For  OP1H32F3N3O7SI - 0. Qes: Colorfhde Rftder -0 :210Np 213°C
/.84. | Found: C, 47NH§9 MROORED &}bp%& ﬁgz7d€’3§ﬁaﬁx 7 @5 (2H,
NII'Ht edsol : p —KZlgg: N%JA?M’B(QVS%% (1I-§ d7 J856 8 Hz),
5. 86 (1L S*aO 609 P@% (‘HSSﬂﬁpH@E& 'EY?DZRM) &4 %‘” 588
= 7.3 Hz)@Egjl H, |3 digpreareg iy 34O 153740188 d 1 =~ ii’z)
H, d, U =%6. HoHzpH 3. 8@.14 Lt ¥ 6.882)63.80-241+51(3H), 330 KTH,
Ho o-s, 7 E-C 1 H, S) ;)532@ﬁ,sm 0.78 (12H n,
10—+ 6-066—(each—3H, cou,n b), I—/—\tS- CRVE T Z 41U
)i| Anal . Cal cd Mor d(% %
7. 7R; N, 10. 0@ Fodh&MRdDMs%’ ig; ?—185‘H%‘ 25'28720
Propert i | grpdgs e ‘{P%@Hr%ﬁanbpﬁﬁbidﬁé‘)*‘ s). 8.73
mps: [134 fo-lX¥7L 0 1HHNAR { DVBO: d6) (B, 80J 90.6(HE). 497 1H,
di sappeared by B . 240 (11, Ky, 3B0 @FH=m)T 364 Kiz), 5), B.9240H,
o;leng’ )J - ;.46(1-3 e 0o8d 69H§s§9(g12u}.1ﬁ’0.(ﬁé dlisapnoar adn
83 (1 H d 1=2623 %%A%iLng\"pp”é{ar4gzd<|%€‘)'D2o' )
Properties: white solid;
NHz IH-NMR (DMSO-d;) 8 7.86 (1H, d, J = 7.3 Hz), 7.18,
[ “n 7.14 (each 1H, each br s), 5.87 (1H, 4, J = 6.9 Hz),
“‘Q_OJ/N’QO 5.74 (1H, d, J = 7.3 Hz), 5.65 (1H, s), 5.09 (1H, t, J =
9 s T 4.6 Hz), 4.32 (1H, d, J = 6.9 Hz), 3.89-3.91 (1H, m),
HO O'S'\‘é 3.61-3.88 (2H, m), 3.56 (1H, s), 0.80 (9H, s), 0.03 (3H,
ls), -0.89 (3H, s); FAB-LRMS m/z 382 (MH"); Anal.
Calcd for G, H,yN;05Si+0.7 H,0: G, 51.81; H, 7.26; N,
10.66. Found: C, 52.06; H, 7.09; N, 10.65.
NH, Properties: colorless foam;
i, (H-NMR (DMSO-d;) 6 7.71 (1H, d, J = 7.3 Hz), 7.18
>\_<Si_o . N—QO 2H, br s), 5.96 (1H, d, J = 6.1 Hz), 5.74 (1H, s), 5.71
A Qj \ 1H, d, J = 7.3 Hz), 4.30 (1H, d, J = 6.3 Hz), 3.94 (3H,
10 S %
WO o-s< ), 3.62 (1H, s), 2.49 (9H, s), 1.06-0.95 (42H, m);
7\ FAB-LRMS m/z 580 (MH®); Anal. Caled for
C,,HssN;O;Si: C, 60.06; H, 9.21; N, 7.25. Found: C,
59.08; H, 9.23; N, 7.15. :
Properties: white solid;
NH; "H-NMR (DMSO-d,) 6 7.84 (1H, d, J = 7.3 Hz), 7.18,
[ n 7.14 (each 1H, each br s), 5.88 (1H, d, J = 6.3 Hz),
11 HO~ o N—\(o - a
A_\/ 573 (1H, d, J = 7.3 Hz), 5.64 (1H, s), 5.10 (1H, t, J =
o Os}_/< 4.6 Hz), 4.50-4.53 (1H, m), 3.87-3.89 (1H, m),
= 3.61-3.73 (2H, m), 3.56 (1H, s), 0.95-1.05 (21H, m)
[0078]
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t.09 (
Hl

s),
1.17-1.34 (6H, ),

1H, t, J = 6.3
2.38 (21-1, t

0.

Hz), 3.82-4.04
. J =7.3 H),
79-0.93 (12H,

(3H,

m, 3.58 (1

1.49-1.54 (2H, m,
m .

0.11 (3H, s),

09 (3H, s) [0079] 46 [Table 5] Ex. Structure

Instrunmental analysis data Properties: colorless
powder (hexane); mp.: 103 to 110C, 'H NMR (DVSO d6)
[T8b1E0.440 (11-1, s, disappeared by HN4 D20), 8.18 (1
I{—I,1ud,AJ78Hz) 700(1I:|,\d J=73Hz) O 1N 5.98
TS Gt =
(Berel NN IPOBME S annohy oy Dotistumeda gy o~ % 3
7.8 Hz), 08 (1H dd Sroperisrkobiess fard ) 106 & BE. oo
(3H, m, 56 f1g-NhRr SdMsA-As (OB-(AH, &), = D3 89), 7.19
(9H, 1s), O. 10 (?’K E)_H er) 6.63n 8)y 07 PLOPEHE (RS, u =173
col or| ss, powde Ag’hex 18 185G, HN7
1H NMR , B‘Zéé o 21‘1-&5) §‘32%"L§ hedred” by5( )
\ N D20), 8.2%R-¢l 399(H17id3d1;.|2)’3Hz7J2211(51Hz|).|3§)1 14, ad, J
713 11717 o Ho~i °'6\‘%<~s423)Hz JHziN,5 15:) 87636(105s)( BEE (2 mR 8180
g')sagpiir(egHbyS)DzooFg i 31)8@1854 .0, 68!31 ~0R0, (e3ctDTH, (chclls);
(3 H|s) o P,r ope,rt i es %Ag I'T_J{Mﬁ /z g%/\zde@( gll Ai%)‘ig{ gp%l)%g for
et her)) ; CNH“N 0 8:2 C 8.76; H, 8.95; N nd cC,
58.48; H, 8.93; N, 7.85.
NHa Properties: white solid; m.p.: 182°C
7 crcon | H-NMR (DMSO-d;) 8 9.22 (1H, br s), 8.44 (1H, br
Ho—~ o % s), 8.23 (1H, d, J = 7.9 Hz), 6.09 (1H, d, J = 7.8 Hz),
g_j 5.85 (1H, d, J = 6.3 Hz), 4.32 (1H, d, J = 6.3 Hz), 3.89
13 HO %—s{—é< 1H, m), 3.74 (2H, m), 8.66 (1H, s), 1.55 (1H, m), 0.79
12H, m), 0.14, -0.01 (each 3H, each s); FAB-LRMS
negative) m/z 522 (M-H); Anal. Caled for|
C,Hs,FsN;0,Si-0.7 H,0: C, 47.04; H, 6.28; N, 7.84.
Found: C, 47.59; H, 6.27; N, 8.11.
' Properties: white solid; m.p.: 218°C
NH, 'H-NMR (DMSO-d;) & 7.85 (1H, d, J = 7.3 Hz), 7.17
ﬂN 2H, br d, J = 11.9 Hz), 5.86 (1H, d, J = 6.9 Hz), 5.74
HO—~\ o N’§O 1H, d, J = 7.3 Hz), 5.57 (1H, s), 5.10 (1H, m), 4.33
14 \Q/_Y , 1H, d, J = 6.9 Hz), 3.89 (1H, m), 3.67 (2H, m), 3.57
HO 6‘5‘\‘« (1H, s), 1.53 (1H, m), 0.78 (12H, m), 0.10, -0.06 (each
3H, each s): FAB-LRMS m/z 410 (MH"); Anal. Calcd
for C,oHj,N,0,Si-0.6 H,0: C, 54.29; H, 7.72; N, 10.00.
Found: C, 54.18; H, 7.69; N, 9.97.
Properties: colorless powder (isopropanol/hexane);
m.p.: 134 to 137°C;
ol '"H-NMR (DMSO-d,) & 10.90 (1H, s, disappeared by
7 \,:<—\_L D,0), 8.24 (1H, d, J = 7.6 Hz), 7.24 (1H, d, J = 7.6
5 é—su—mﬂo Hz), 6.00 (1H, s, disappeared by DO ), 5.94 (1H. d. J =
6.3 Hz), 5.83 (1H, d, J = 6.3 Hz, disappeared by D;O ),
4.09 (1H, t, J = 6.3 Hz), 3.82-4.04 (3H, m), 3.58 (1H,
ls), 2.38 (2H, t, J = 7.3 Hz), 1.49-1.54 (2H, m),
1.17-1.34 (6H, m), 0.79-0.93 (12H, m), 0.11 (3H, s),
0.09 (3H, s)
[0079]
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H-~ N/ mp.: 146 to 148C, 'HNWR (DvsO-d,) 6; 10.39

(1 H s, dlsappeared by DzO, 820 (i H d, J =7.6

Hz), 7.23 (1 H d, J =7.6 18 HO SOH Hz), 6.03 (i H,

s, disappeared by D20 ), 5.99 (1 H d, =5.9 Hz), 5.89

(1 H d J=054H), 3.94-4.14 (4H, ), 3.85 (1H, s),
3.16 (2H, s), 2.27 (6H, s), 0.95-1.20 21 H m) [0080]
(TRmraresjol ogi cal Test Exanple 1 Antitunor effect of the
conpound of the present invention when perorally

adm ni st ered to Donryu rat—subeut-aneous—turor

mekant at i on Systrem Cel lls of a Yospteenestal apahisia 93| |

I ne (fat ascites tunor)pdiakiR Bfidbds BovRRY (hdkane); m.p.: 103 to 110°C;
subcul fured in Donryu ra{Hc,N(w@@rM Rque(;,m (1H, s, disappeared by
| aboratories Japan,, I nc.j) we ed

subcut aneously  #e45- wegkR8) élﬁ)dh‘f’y‘{rjr?iﬁé' I A-QHEH R 73 Ha).
hereoff at 2 x ¢ °Cel |58 (13, ul disfoereddaP® al. b (1H, d, J = 6.4
Teng'lsf"ﬁm?‘-é-% t & body v ghlgapﬁezreef)yﬁz@(:h) rado Was d, J = 7.8 Ha),

aver age bod)qovveallgh{ af,vzs ,(]q{, épg %8% alt3 Hfﬂ%s 4.00 (3H, m),

groups | (7 rats per gro §6 (b ch b14 Y SE@WP (9H, s), 0.10 (3H, s),
deri vatli ves was di ssol v o©(3kslsl:apended in O 5%

Ur 0OX 'O 1T I
resul _tgxﬁt g)c;l utﬁll o)r/]:NLEI ;tﬁ%@%@?o' %gp wdar(g : m.p.: 180 to 185°C;
admi ni stered  to each{dt 7pr g ‘”’ﬁs( g gfsappeared by
gro1u7p| ngégsr?ﬁ:e a JC for | eyeéaz d%ljﬂsdaﬂ =al.8dkd 703?2 @, d, J =73
ol 7'kg/ day Cyd der}is Maligyes oMasH emal biadieebebid BED,0 ),
|mes. |As a W' %fl 'n Eéagbm%stﬁH BN (11, 5), 3.14 (2H, s), 0.89 (9H,
| s), 0.10 (3H, s), 0.09 (3H, s)
Properties: colorless powder (diisopropyl ether);
HN—<— / m.pr.): 146 to 148°C; ’ ( Pen )
>\_( ( N "H-NMR (DMSO-d,) &; 10.39 (1H, s, disappeared by
'8 /(S' g_y’ ' D,0),8.20 (1H, d, J = 7.6 Hz), 7.23 (1H, d, J = 7.6
wo' By : Hz), 6.03 (1H, s, disappeared by D;,O ), 5.99 (1H, d,
J=5.9 Hz), 5.89 (1H, d, J = 5.4 Hz), 3.94-4.14 (4H,
m), 3.85 (1H, s), 3.16 (2H, s), 2.27 (6H, s), 0.95-1.20
(21H, m)
[0080]

Pharmacological Test Example 1

Antitumor effect of the compound of the present invention

when perorally administered to Donryu rat subcutaneous tumor

implantation system

Cells of a Yoshida Sarcoma cell line (rat ascites
tumor) intraperitoneally subcultured in Donryu rats (Charles
River Laboratories Japan, Inc.) were implanted subcutaneously

to 5-week-old Donryu rats in the back thereof at 2 X 10*

cells/0.2 mL. Four days after implantation, the body weight
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was used in an equi nol ar anount as the ECyd
derivative. Seven days after the day of grouping, the
tunor weight of the rat in the pharmaceutical agent
adm ni stration group was neasured. The tunor wei ght
of the rat to which no pharmaceutical agent had been

o ST LT e (OO Lret M, oW Y5 AL SRS SS chat

eac

phar maceut i cal agent .adm n| str tio 0 ’@\ﬂéje hg,&

the, 8¥EHETE &rod}' ‘%&§ Cal'"@l ﬁl' éllr%\%lglr{gevw d "roups
i nhi bi tian ratue (IR was det erm ned t hrough use of

(7t RatfFoP &Mgrﬁf ‘,P(iu’ati on, V\/nereby antitunor effect was

evaEPaHFn:E) 3%§§i%%ﬁkvaéiv £St13{ £ JY€08E) brXsh8fended

( EqUAY erein est and Twont

inpﬁa%ﬁa §¢ﬁ¥§éﬁg%g§¥EHeﬂ¥ﬂ£E§e H18HEon, and the

nistration group and the non-

retgﬁg%%nt%%%él o‘?f%gfésge\f%ﬂcln Tg%@é%ﬁé%ﬁ%%hﬁgmﬁ%?stered
togsagﬁ‘) ff& %4’866[@’(3?(?%,36{%0“9 e MayloB8yfoug2n§lofceld day for
seven days at a dose of 12 pmol/kg/day. The ECyd derivative
was evaluated three times. As a control in each test, ECyd
was used in an equimolar amount as the ECyd derivative.

Seven days after the day of grouping, the tumor weight
of the rat in the pharmaceutical agent administration group
was measured. The tumor weight of the rat to which no
pharmaceutical agent had been administered (non-treatment
group) was also measured. The average tumor weight of each
of the pharmaceutical agent administration grbup and the non-
treatment group was calculated. Tumor growth inhibition rate
(IR) was determined through use of the following equation,
whereby antitumor effect was evaluated.

[0081]
IR(%) = [1-(TWtest)/(TWcont)] x 100 (Equation 1)

[0082]

[wherein TWtest and TWcont represent the average tumor weight
of the pharmaceutical agent administration group and the non-
treatment group, respectively].

The test results are shown in Table 6.

[0083]
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[0084] As shown in Table 6, when orally adm nistered,
the conpound of the present invention was found to
exhibit excellent antitunor effect as conpared with
ECyd. Separately, the conpound of the present
invention was perorally admnistered to Donryu nale
rats, and serum ECyd |evel was neasured. The conpound
[THblehes Jpresent i nvention was found to exhibit very
hi-gh—coneenrt+atieorm in blood as conpared with ECyd.

U eIRchRbolinds 1, 3, 4, 9, 11, 12, 14, 15,
17. land 18 eRfBi®ited particularly high concentration
in Blood. {[0085 Preparation Exanple 1 Tablets
[0086] 49 |[Teable 7] Conpound 1 50 ng Corn starch 50
g lﬁncrocrygggﬁllne cellul ose 50 ng Hydroxypropyl
cetiutose 159Tg% tactose 47 ng Talc 2 ng Magnesi um
stedrate—2—+ng—FEt+hyl cellulose 30 ng Unsaturated
glyiceride 2 AG-8Tifani umdioxide 2 ng [0087] Tablets,
eaclt wei ghi n§22%0 hg and havi ng t he above
CAEMESI tion, 46efe prepared through a routine nethod.

Co

o d

[0084]

As shown in Table 6, when orally administered, the
compound of the present invention was found to exhibit
excellent antitumor effect as compared with ECyd.

Separately, the compound of the present invention was
perorally administered to Donryu male rats, and serum ECyd
level was measured. The compound of the present invention
was found to exhibit very high concentration in blood as
compared with ECyd. For example, Compounds 1, 3, 4, 9, 11,
12, 14, 15, 17, and 18 exhibited particularly high
concentration in blood.

[0085]
Preparation Example 1 Tablets

[0086]
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[0088] Preparation Exanple 2 Granules [0089] [Table

8] Conpound 9 300 ng Lactose 540 ng Corn starch 100

ng Hydroxypropyl cellulose 50 ngy Talc 10 ng [0090]
Granul es (1,000 ng/sachet), having the above
conposition, were prepared through a routine nethod.
[ 0091] Preparation Exanple 3 Capsules [0092] 50
[fakeid €7]9] Conpound 11 100 ng Lactose 30 ng Corn
starech—50—+mg—M-eroeerystatne—eettutose 10 ng
CQWQQHQQ fm stearate 3 ng [0093] & eipldlds, each
cQﬁﬂ(ﬂﬁ%ﬁF@QS ng and having the LB0y B onposi tion,
Miwerac pyrsiak bihe eollihlese out i ne| ABt AEd.| [ 0094]

Hyldeparatomyil Exephlode | nj ection| 1p0@G5]| [ Tabl e 10]

Lactose 47 mg
Talc 2 mg
Magnesium stearate 2 mg
Ethyl cellulose 30 mg
Unsaturated glyceride 2 mg
Titanium dioxide 2 mg
[0087]

Tablets, each weighing 250 mg and having the above
composition, were prepared through a routine method.

[ooss8].

Preparation Example 2 Granules

[0089]

[Table 8]

Compound 9 300 mg
Lactose 540 mg
Corn starch 100 mg
Hydroxypropyl cellulose 50 mg
Talc 10 mg
[0090]

Granules (1,000 mg/sachet), having the above
composition, were prepared through a routine method.
[0091]

Preparation Example 3 Capsules

[0092]
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Compound 2 100 ng Sodiumchloride 3.5 ng Distilled
wat er for injection Appropriate anount (2 ni/anple)
[0096] Injection |liquid having the above conposition
was prepared through a routine nethod. [0097]
Preparation Exanple 5 Syrup [0098] [Table 11]
Conmpound 3 200 ng Purified sucrose 60 g Ethyl
['Ehyelr@}(ybenzoate 5 ng Butyl p- hydr oxybenzoate 5 ng
B Cec ey AN
L@)}Qﬁﬁ having the above conpositi a? \R&__pr epar ed
Cain csfegrcla routine method. [0100]59 Pi%kparati on Exanpl e
M Supposidaories céD1@LdséTabl e 1210 @shpound 14 300 ny
Madiepsal WSrdtegi stered 1,400 |mymg radenark, a
m xture of nono-,

[0093]

Capsules, each weighing 193 mg and having the above
composition, were prepared through a routine method.

[0094]

Preparation Example 4 Injection

[0095]

[Table 10]

Compound 2 100 mg

Sodium chloride 3.5 mg

Distilled water for injection | Appropriate amount
(2 mL/ample)

[0096]

Injection liquid having the above composition was
prepared through a routine method.
[0097]

Preparation Example 5 Syrup

[0098]

[Table 11]

Compound 3 200 mg

Purified sucrose 60 g

Ethyl p-hydroxybenzoate 5 mg

Butyl p-hydroxybenzoate 5 mg

Flavor Appropriate amount
Coloring agent Appropriate amount
Purified water Appropriate amount
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di-, and tri-glyceride of saturated fatty acids

(lauric to stearic), product of Dynamte Novel)

[0102] Suppositories having the above comnposition

were prepared through a routine nethod. Industria

Applicability [0103] The 3'-ethynyl cytidine

derivative or a salt thereof of the present invention
[odww]a useful anti-tunmor drug which exhibits excellent

anti-tunor activity and excellent oral absorption.

Thesyefas ehapiod| s albooe vedmpos i hi caveasuprepared through

adm ni stration of a drug and inposed on patients;

a dourine mestladd and physical pains and excessively high
nmedi cal cost of outpatient treatnent, can be sol ved,
[o1:wDdr eby remar kabl e inprovenent of the quality of life

(QOL) of patients is expected. 52 Cains 1. A
PrePparetthiyory | Exdnplienes dSuippatsiiceries esent ed by fornul a

(1) : [FI] HNX N Y-O~ .0 NM O HOB a-Z (1)
[0101]

[Table 12]
Compound 14 300 mg
Witepsol W-35 (registered 1,400 mg

trademark, a mixture of mono-,
di-, and tri-glyceride of
saturated fatty acids (lauric
to stearic), product of
Dynamite Novel)

[0102]

Suppositories having the above composition were

prepared through a routine method.

Industrial Applicability

[0103]

The 3'-ethynylcytidine derivative or a salt thereof of
the present invention is a useful anti-tumor drug which
exhibits excellent anti-tumor activity and excellent oral
absorption. Therefore, problems involved in intravenous
administration of a drug and imposed on patients; i.e.,
mental and physical pains and excessively high medical cost
of outpatient treatment, can be solved, whereby remarkable
improvement of the quality of life (QOL) of patients is

expected.
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(wherein X represents a hydrogen atom an
al kyl carbonyl group of which alkyl noiety is a Cl-C6
I i near or branched al kyl group which may have a
substituent, or an al koxycarbonyl group of which
al koxy nmoiety is a A-C6 |inear or branched al koxy
group which may have a substituent; one of Y and Z
represents a hydrogen atomlaines group (R2)(R2)(R3)Si-
and the other represents a group (R4)(R5)(R6)Si-; and
R, R, R3, R4, R5, and R6, which nmay be identical to
or different fromone another, each represent a
1. Ca @'e dthyedrl cort iletiatec hixd-iatddyd ve grepme sdmtdd npy foweula
a substituent, a C3-C6 cycl oal kyl group which may
(1)have a substituent, or a C6-Cl4 aryl group which my
have a substituent) or a salt thereof. 2. A
[FR']-ethynyl cytidine derivative or a salt thereof as
described in claiml1, wherein, in forrmula (1), Xis a
hydr ogen at omyiNex al kyl car bonyl group of which al kyl
noiety 1is 1-C6 linear or branched al kyl group
whi ch nmay veN as 53 a substituent, an ani no group
NMDRQ=g g Ftu®st|tuted by a Cl-C6 |inear or branched
al kyl g 7 o an al koxycar bonyl group of which
al ko ety is ad-C6 linear or branched al koxy
group; HGne<QLzY and Z is a hydrogen atomor a group
(R1) (R2) (R3)Si- and the other is a group (R4) (R5)
(R6)Si-; (And R, R2, R3, R4, R5, and R6, which nay be
identical to or dlfferent fron1one anot her, each are
(wher@irQ% fepeegents drhydhedenl kwmgr%palﬁytsaebonyl group
cycloal kyl group, or a C6-Cl4 aryl group
of Whmmwﬂyﬂ@ytwﬁ@@/dﬁeﬁ?@a@lv% okiRead) pry HéﬁESPeﬁsalkyl
described in claim1, wherein, in formula , XIS a
gr oI rBYeth a8 haire a8 k§itlesl bBR§Rt gr 9HipaBf 2 P?EM’CQFP9FY1

noletg . _ .
group of which alkoxy moiety is a C1-C6 linear or branched

alkoxy group which may have a substituent; one of Y and Z
represents a hydrogen atom or a group (R') (R?) (R’)Si- and the
other represents a group (R?) (R°) (R°)Si-; and R', R?, R®, R%,
R°, and R°, which may be identical to or different from one
another, each represent a Cl1-Cl0 linear or branched alkyl
group which may have a substituent, a C3-Cé cycloalkyl group
which may have a substituent, or a C6-Cl4 aryl group which

may have a substituent) or a salt thereof.

2. A 3'-ethynylcytidine derivative or a salt thereof as
described in claim 1, wherein, in formula (1), X is a
hydrogen atom, an alkylcarbonyl group of which alkyl moiety

is a Cl1-C6 linear or branched alkyl group which may have, as
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is a d-C6 linear or branched al kyl group which may
have a dinethylam no group as a substituent, or an
al koxycar bonyl group of which al koxy noiety is a
Cl1-C6 linear or branched al koxy group; one of Y and Z
is a hydrogen atomor a group (R) (R2) (R3)Si- and
the other is a group (R4) (R5) (RG)Si-; and R', R2,
a RIpysRULuRa;, amnl RW61INOhgrhupBEyone- i dendicanbssisnted by a
different fromone another, each are a Cl-Clo |inear
Cl¢¢6 bimerhedr abkyhched u@,lkral Q3rosp cyeroankgilkgrygproenyl
a C6-Cl4 aryl group. 4. A 3'-ethynylcytidine
groig | vhtwivikchrabkeay tmohetrgoisas Cﬂegér{béaarnoelérﬁﬂﬁbed
wherein, in fornmula (1), Xis a hydrogen atom one of
alRoxndozouss; oty dpbgénaad of o8 @ @Yfén@gequFO(ﬂng a group
(R3)S|- and the other is a group (R4) iR?) (;f?
(RA®°54RRIS1 Ran@R3heuotIRsr  &f1d2 RBTOWR| & )8i-;
L identical to qor different fromone anot her each are
R',aRC1-R10 RYi.n&r and Bran@he@hamﬁylb@rbﬁﬁntéceé
cycl oal k group, or a C6-Cl4 aryl grou
diﬁfeﬁﬂnﬁng%QW1¢Qﬁrﬁﬁ@ﬁ@¢vat$®%ho@r% Zafl- Eﬁ@reéﬂeé§ or
described in claim1, wherein, in formula (1),
brangheenllatbrir e i &2 z5e ‘ZY?%O%Uﬁybrﬁﬁeﬁpat ﬁﬁw 6rcé Cla
%Roup (R) (R (R3)Si- and the other is a group (R4)
ar rYws) Si-; and R1, R2, R3, R4, R5, and R6, which
may be identical to or different from one another,
each are a G -C8 linear or branched al kyl group or a

henyl roup. 6. A 3l-ethynylcytidine derivative o
3. sﬁl? rREPYBY 15yt igdaer 958d Vit iMSih B Sandr i r§9£ as

f I 1 X hyd t Y d Zi
ol SR (D 8 (UL B9En 2 00 O ¥ 71

hyd(r%Arg)e(nRQt(oltqnG,) Slﬁ aﬁpydlcRefrbclaqr?yl aé]l(”jouRl? O%Alh whlcﬁmglkyl moiety

is a C1-C6 linear or branched alkyl group which may have a

nd

dimethylamino group as a substituent, or an alkoxycarbonyl
group of which alkoxy moiety is a Cl1-Cé linear or branched
alkoxy group; one of Y and Z is a hydrogen atom or a group
(RY) (R®) (R®)Si- and the other is a group (R*) (R’) (R®)Si-; and
R', R?, R’, R*, R®, and R®, which may be identical to or
different from one another, each are a C1-Cl0 linear or
branched alkyl group, a C3-Cé6 cycloalkyl group, or a Cé6-Cl4

aryl group.

4. A 3'-ethynylcytidine derivative or a salt thereof as
described in claim 1, wherein, in formula (1), X is a
hydrogen atom; one of Y and Z is a hydrogen atom or a group

(RY) (R?) (R®)Si- and the other is a group (R*) (R®) (R®)Si-; and
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be identical to or different from one another, each
are a Cl- C8 linear or branched al kyl group or a
phenyl group. 7. A 3l-ethynylcytidine derivative or a
salt thereof as described in claim1l, wherein, in
formula (1), X is a hydrogen atom one of Y and Z is
,a hydrqgen atomand the other is a

R't 1~ Rt yRAi iRthyansd IR/, ghdah, mavt beetfpndiliop]l ter eup,
a triisopropylsilyl group, a dinethyl-n-octylsilyl

dléfgggntafgpmepﬁ§|Bﬁ@ﬁyp§3|§ac@r@g§ agCl1-Cl0 linear or
di net hyl t hexyl silyl  group,

br@@?he@uﬁ}kﬁﬂpﬁéﬁ9PS|ﬁyp3g€6u§YC@9aékYA group, or a C6-Cl4

3' -ethynyl cytidine derivative selected fromanong the

aryd| BQHEg (1) to (17) or a salt thereof: (1)
1-[5-0-(tert-butyldi nethylsilyl)-3-Cethynyl-(3-D
ribofuranosyl]cytosine, (2)

1-[5-0-triet |SI | -3-Cethynyl-(3-D
5. rifpo¥ ut { lﬁ% dexygatlve or a salt thereof as

1-[S-O-triisopropylsilyl-3-Cethynyl-(3-D ,
deF ¢ PR aibsyL 1By osihgTeld) in Tofmula (1), X is a
1-[5-0-(di methyl -n-octyl silyl)-3-C ethynyl-(3-D
hy¢¥?ﬁﬁ%r%ﬁ%@yl?%?t%§l%ean@S? is a hydrogen atom or a group

t henyl silyl - 3-C-et hynyl -
Rri%%? Lg§y|¥n€y€€%|%% ng}S aegrgup &g)(R (R°)Si-; and

1 1-[,5-05 dlnpth 't hexyl sil C—eth nyl - ( 3-
'r| ofBraH%syl cy?Bglﬁe' % h may be’1a ntlcal to or

dléﬁ%ﬁﬁ%ﬁé&%&b“?%%%%&é gP{gSééﬁlgre §}eth¥5yﬁ ear or
bralréhzﬁ»q?bagjﬂ?pf ‘331{5}: c?/b]%f) I%% n}(gg/é%élgl )-3-C-ethynyl-i-p

1-[2-0-(tert-butyldinethylsilyl)-3-Cethynyl-I-(3-D

6. A 3'-ethynylcytidine derivative or a salt thereof as
described in claim 1, wherein, in formula (1), X is a
hydrogen atom; one of Y and Z is a hydrogen atom and the
other is a group (R*) (R®) (R®)Si-; and R*, R®, and R®, which may
be identical to or different from one another, each are a Cl-

C8 linear or branched alkyl group or a phenyl group.

7. A 3'-ethynylcytidine derivative or a salt thereof as
described in claim 1, wherein, in formula (1), X is a
hydrogen atom; one of Y and Z is a hydrogen atom and the
other is a tert-butyldimethylsilyl group, a triethylsilyl
group, a triisopropylsilyl group, a dimethyl-n-octylsilyl
group, a dimethylphenylsilyl group, a dimethylthexylsilyl

group, or a tert-butyldiphenylsilyl group.
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ri bofuranosyl]cytosine, (10)
1-(2,5-bis-0-triisopropylsilyl-3-Cethynyl-I|-(3-D
ri bofuranosyl) cytosine, (11)
1-(2-Otriisopropyl silyl-3-Cethynyl-I-(3-D
ri bofuranosyl) cytosine, (12)
1-(2,5-bis-Odinethylthexylsilyl-3-Cethynyl-I-p-D
ri bofuranosyl) cytosine, 56 (13)
1-(2-0-di et hyl t hexyl sil yl -3-Cethynyl -1 -R- D
8'ri o%br%ﬁbg?yigytéggﬁg derdyative selected from among the
(tert-butyldinethylsilyl)-3-Cethynyl-(3-D
fOHBHFGHar(ééyrt]o 41 hep an G ldy ttdsineet : (15)
E étert butyl di net hyl silyl)-3-C ethynyl-(3-D
(1} Bofl Brands gkt -burylémethytlenlydn bomd-ettymsilng,-D-

ri§ofér6n?§¥ﬂﬂCBEP?FH?nethyIsiIyI) 3-C et hynyl - (3-D

rlbofuranos I SN N- di et hyl gl ycyl ) cyt osi ne, and
(2(1#)[5 trle hy181 yl-3-C-ethynyl-B-D-
5-0-(tri] ropyIS|IyI) 3-C-ethynyl - (3-ri bof uranosy
rl?T£uﬁaﬁé ﬁ%fﬁ?kglycyl)cyt05|ne 9. A

harnaceutlcal conposi tion containing a 3'-
<3et%yﬁ@T%y¥¥H%%%PE%PY%§#lYé 8rCaeshinyihBrBof as
one of clainse 1 to 8 and a

ited in
rlkb?é m%w]r]c%ﬁ"y%%ﬁr?‘?er 10. An anti-tunor drug

cont n|n a 3' -ethynylcytidine derivative or a salt
(4) Het EoTOa et el RTCERYLohey bt -2t 6 ashyayioBsPand a

rleQ? naceut cal_carrier. 11. An oral anti-tunor drug

Sont i hg & %ﬁ?%ﬁ?@hylcytldlne derivative or a salt
1 to 8 and a

(5 )i R o L TR o Uy L-B-D-
R e v ve 0 0l (et s

(6 dr“—9['5-o-dlmethylthexy1s11y1—3-c-ethynyl-B-D-
ribofuranosyl] cytosine,

(7) 1-[5-0- (tert-butyldiphenylsilyl)-3-C-ethynyl-f-D-
ribofuranosyl] cytosine,

(8) 1~[2,5—bis—O—(tert—butyldimethylsilyl)—3—C—ethyny1-l;B—D—
ribofuranosyl] cytosine,

(9) 1-[2-0- (tert-butyldimethylsilyl) -3-C-ethynyl-1-B-D-
ribofuranosyl] cytosine,

(10) 1-(2,5-bis-0O-triisopropylsilyl-3-C-ethynyl-1-B-D-
ribofuranosyl)cytosine,

(11) 1-(2-0-triisopropylsilyl-3-C-ethynyl-1-B-D-
ribofuranosyl) cytosine,

(12) 1-(2,5-bis-0-dimethylthexylsilyl-3-C-ethynyl-1-B-D-

ribofuranosyl) cytosine,
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13. Use as described in claim12, wherein the drug is
an 57 anti-tunor drug. 14. Use as described in claim
12, wherein the drug is a oral anti-tunor drug. 580

(13) 1-(2-0O-dimethylthexylsilyl-3-C-ethynyl-1-B-D-
ribofuranosyl) cytosine,

(14) 1-[5-0-(tert-butyldimethylsilyl)-3-C-ethynyl-B-D-
ribofuranosyl] -4-N-heptanoylcytosine,

(15) 1-[5-0-(tert-butyldimethylsilyl)-3-C-ethynyl-p-D-
ribofuranosyl] -4-N- (tert-butoxycarbonyl) cytosine,

(16) 1-[5-0-(tert-butyldimethylsilyl)-3-C-ethynyl-pB-D-
ribofuranosyl] -4-N- (N,N-dimethylglycyl) cytosine, and

(17) 1-[5-0-(triisopropylsilyl)-3-C-ethynyl-p-ribofuranosyl] -

4-N- (N,N-dimethylglycyl)cytosine.

9. A pharmaceutical composition containing a 3°'-
ethynylcytidine derivative or a salt thereof as recited in

any one of claims 1 to 8 and a pharmaceutical carrier.

10. An anti-tumor drug containing a 3'-ethynylcytidine
derivative or a salt thereof as recited in any one of claims

1 to 8 and a pharmaceutical carrier.

11. An oral anti-tumor drug containing a 3'-ethynylcytidine
derivative or a salt thereof as recited in any one of claims

1 to 8 and a pharmaceutical carrier.

12. Use of a 3'-ethynylcytidine derivative or a salt thereof

as recited in any one of claims 1 to 8 for producing a drug.

13. Use as described in claim 12, wherein the drug is an
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anti-tumor drug.

14. Use as described in claim 12, wherein the drug is a oral

anti-tumor drug.
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