Description 31-Ethynylcytidine derivative Technica
Field [0001] The present invention relates to
31-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§SAE&BEACRhat 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' hByBYBHeFYELAARP| (erpEBRI¥ENducted in
order to obtain a netabolism antagonist capable of
i nhi biting nucleic-acid nmetabolism So far,
cyti di ne- based netaboli sm ant agoni sts have been
Teﬁ%%éF%beﬁlﬁ%@ are now used clinically for cancer
treatments. For exanple, cytarabine (Non-Patent
[0¢R¢tlinent 1), ancitabine (Non-Patent Docunent 2), and
gentj tabi ne (Patent Docunment 1), which hi bit
anch?uﬁﬁﬁsﬁéFl%PYF@ElPﬁrSG ﬁtFﬁetPnﬁlbﬁFg EFYBNﬂlne
nt hesi s, can be, nention as such nta [
Ao R RADET TS PORPeSs Oy EOr T e aE nab s BBOTQBE BERERT ni ng
3' -ethynyl cytidine (ECyd), which was devel oped by

Mat suda et al., is known as a 1 nucleic acid
B t abol i antagonlst capabl e of inhibiting RNA
a@%%?ﬂ%@? Patent Docunent2, and Non-Patent Documents

odod 4 [0003]

Cancer, which is characterized by anomalous cell
proliferation, still continues to be an intractable disease,
gso 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 ﬁucleic 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, lung cancer, breast cancer
nughell ¢ enaidcantebol asmcantpgapdsbycarabifoafcoérbibitagd RNA
an intravenous admnistration (0.25 ng/kg for ten
syrohe s hsolBatgay sPocemante2 ni @BdsiproPaReBhsPycuments 3 and
transplanted with human tunor cel |l s(Non- Patent
4) Documents 5 and 6). [0004] However, such intravenous
adm ni stration drugs have nany problens such as
[0O%@ht al and physical pains of cancer patients and the
hi gher nedi cal cost attributable to__outpatient
tr eBEWENES kROyVR £Q PBSSPBFedPoS¥GBSLPRAt BNglgFymor effect
drug for_such intravenous adm ni stration drugs, and to
mO¥ T EBFL bY | MR e RBart yit HereRyEl ket BpehePede i BEE,
the quality of Ilife (QJO.) of patients is_expe%ted to
ag3tpiove SHFaRREi @Al P55 RbhefMBFeSs, 3t ABTaiAF Of colon
adm ni strati on of Eﬁ%ﬁ IS puch less Iikely to e hibih
CaRGRRy o HFGA LR | OF RBRCEFFELE CRRSRTt ht FREFVeRbUSSCh OF
adm nistration. Therefore, there ha been_a kee
eSRIRFR + oraRhe deet Dpient 8?n§ﬁroripnﬂrﬁ@nﬁ§§?ngreﬁﬁt
anti-tqﬂor ac ivitg equivalen%.to éh;t obtakgegbbé the .
CARTRT AN OLR AUNTHISET at FOnCBR-EE)TT 2Y[ Paleht DothBRt =79
1] Japanese Patent. Publjcati oko . .
an GGG T G ERahea o) - 5P BIbhY 895 ten contimuous
da%%ﬁnﬁég%gﬁgéﬁ%&gwggéc&%%%gggégy(gﬁ%i%pfgngéd 5£9ﬁ'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- Patent Docunent 21 Hoshi, A at al. Gann, 67, 725
(1972) [ Non-Patent Docunent 3] Hattori, H et 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] Mdttohiro
[ PRereaida Racumient Qdnckapasie thebadtarnt apyo Motat pan 4(kgjpoku) No.
476 to 482, 1997 [ Non-Patent Docunent 7] Ludwig, P. S
37334 4199%8ynt hesis  (2002) 2387-2392 Disclosure of the
I nvention Problens to be Sol ved by the Invention
(HeoroB] Darupeni ofl Bt A&kt an object of the
present invention is to provide an ECyd derivative
[NothiBsitgtig Rarunant -kludbrngg.ecl- K g aharPi9fat ¥Cc- Exp.
- ECyd when orall adm ni stered. Means for Solving the
Bigy digdenms 130?'001)%(] (136%h attenpt to attain the
af orementi oned object, the present inventors have
[NesrrdRadiead Saemgnte Bt e, dhd Havk! - (GUHY that &5
3' -ethynyl cytidine derivative represented by the
(1@ owing formula (1) or a salt thereof exhibits
excellent _anti-tunor, activity when orally

[NehriBftSndT RPCUmed thrids dRttaMverdt i oiF ks bbedled. 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 31-
et hynyl cyti di ne derivative represented by fornmula (1):
[0008] [F1] H-X N Y-O-\ n JN4d 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
[0€@b5ti tuent, or an al koxycarbonyl group of which
al koxy nolety is a d-C6 linear or branched _al koxy
gr olp ﬁhl@htﬁﬁpthéveaﬁtéaﬁsthﬁuéﬁPreﬁﬁ§téPn$daﬁHJ2Ct the
represents a hydrogen atomor a group (R )(F.2)(R3)Si-
Pregent henver hers r baveseprdugt gd oBpterd i YRSFEREY SR - ; 2Bfghave
Rl, R2, R3, R4, R5, and R6, which may be identical to
fownd dipderant ' f%m%cyféh‘é%ﬂ%rde@h‘éﬁt%‘éﬁr ESeResgnted by the
C -Clo linear_or branched al ky group whi ¢ch may haye
fohlayibry | feenelaa(E3-¢5 %y%%5| T(]Q‘Fr@PSu%XhWHiLEﬁ ﬁ%ﬁ}ellent
have a substituent, or a C6-Cl4 ary rou whi ch y
anphyeunos (RSE YLENt YheR @rabiy %W@Péb? ef@@ioﬁh@rr%fe ent
present invention also provides a maceut Lc ,
In bR thah ReRR af TGP 1%]6%0%dt$%g]?%§éﬁt 84 l%ls finding.
formula (1) or a salt thereof and a pharmaceutica
[0@%F}ier. The present invention also provides an

antj-tu dru . .
Acco¥g£ng£y9 the present invention provides a 3'-

ethynylcytidine derivative represented by formula (1):
[0008]

[F1]

[0009]

(wherein X represents a hydrogen atom, an alkylcarbonyl group
of which alkyl moiety is a Cl1-Cé linear or branched alkyl
group which may have a substituent, or an alkoxycarbonyl
group of which alkoxy moiety is a Cl1-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-Cl0 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
ITQWHrEEEH SRDVFE rful S itgent s tC3 e BfC¥Qplkyl group

producing a drug, particularly an anti-tunmor drug. _ .
whie pediie ihvarsioh-ualo o dés @ hethol $grup which

treatnment of tunor, characterized in that the nethod
mays diprG FosSURR iUt F & cohido P&k esent ed by

formula (1) or a salt thereof in an effective anount
[0G1Pla subject in need thereof. Effects of the

I nvention [0011] The, 3'-ethynyl cytidi ne derivative, or

a sHIY RIRIR Jd?vel%t‘hleorbraés%?yn TONAERRS oh PRAOFY ST cal

anti-tunor drug which exhibits excellent ti-tunor
compagif QP GRS E R WO@%H@@&%%WG@ t&m@s& (1)

for rryin gﬁgﬁéye I nvention {OQ@Z The
or 5 5l RITHAI I Gor AHITARE B s A7 T eof of
the present invention is conmpound. r epresent ed_b
f orFHA PTQATEE {1 CUHO A TR 0 SR G At 51T T
i.n.which a silyl group has be i nt roduced to the 2 -
coniFt < SSURIBIE THERNT f G, BB ol SEmpbUAl*
th ofet e ?é - et hynyl cyl itd.i ne cd(_jlerrriivalt ives having a silyl
6t A= 2 P “Posi THor TS 4

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

trimethylsilyl group as a 3'- position substituent on
abgperei®ynyl group and has a benzoyl group as a

4- N-position substituent. Furthernore, the known

conmpound is disclosed nerely as a synthesis

internmediate, and no anti-tunor activity of the
Beghriffovasl fQrrepbrydad PopiBpe ERwsprE’nof the "Cl-C6

| i near or branched al kyl group” of the "al kyl carbonyl
[0@t3Lp of which alkyl npiety is a C1-C6 |inear or

branched alk%l groug_mhich may have a substituent(s)”

repre8eht eBtBYNXLFHCiBE Rl @eY1Yat hEEuBE 2neehfy| thereof of

ethyl, n-propyl, . isopropyl, n-butyl, isobutyl, tert-
th%UQ§¢§e%tp%%Y?mFl%%dlﬁ-%e%?WPO@?dtﬁ%@%?sﬁ?t%% PY negFmula

al kyl 6 groups_are preferred, with nethgl and n-hexﬁl
(Ihei Tl norBPOPRGHRAY BT Txanpes? b SHRACEWEiDst it Rhth 2

,of the "al kyl carbonyl group._of ich alkyl noiety is ., .
51 By S oot D HORGEAl K91 L ot Wi ooy Rt tion
h substituent(s)" represented by X in fornmula (1)

YIS Xrded 5t i no group of which one or two hydrogen

o OB SR SeY, Y, 8665 e Ry Qe
GO O 425 TG o PUbo O, WLERLAE 1o o-
LISV ALY OB 5 L ELEL B W g ] am o
trf%e§H§H54E§ﬁé%ﬁ§ﬁgiégé&ﬁgne (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-Cé6 linear or branched alkyl group"
of the "alkylcarbonyl group of which alkyl moiety is a C1-Cé6
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, Cl1-Cé 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

n- hexyl oxy. O these, Cl1-C4 |Ilinear or branched al koxy
gropRfpErarRreferted edii th ekl -anditdieBel ke Hrg diore
- preferred. Exanples of the "substituent” of the
prefgiastar By lesoed shenisebpsiibpendi ofy the a C1- 6

| i near or branched al kyl whi ch may have a
"a Biihsta thtt Qrouzémfesvémcga %ﬁ(»@ imP¥ef it § 1§1-C6 linear

i nclude C1-C6 I|inear or branched al koxy groups; Eg
or gansied i Y h@r Qb Sth i mMandiane mbra e erend(

[00141 Exanples of the "Cl-Cl10 |inear or branched
rERAISANRDYY X oft tiF™ER Cro | ined %rarbradWé?Fécﬁ%?‘l@IOf

group which may have 7 a substituent( %2 resent ed

whlbfgh FRne [gr fyp fnfdrcrserbrawsf PLE GTHRT f(Ui e Y e 1-Ce

nmet hyl , et hyl, pr.o i sopro n t
LG R IY | e rﬁt%mme%}%&%mdﬂe%yl o
dlntbeiwese nPr eferred a‘rq%}}?/l I|{1ear 0 lra}nlcéglgd al k Igroup of

and

whigt 4 %dfé : T ear%“%ttﬂi)?/ldr B TP Linear or
tert "
b ad}egftﬁi Bt Y RS 8 DB SO g

qve %ﬁgubstltuent(s)" repr esent ed by Rl R2, R3,
moﬁ? pqg in formula (1) include C3-C6 cycloal kyl

?{W%Chxﬁ tﬁgl %{ Oc%oxyc%?lcnggrgt%hc%cgggl gﬂ?ﬁx{lygrow "

of ecthheom/atl aor;%/clasr%oorn%oxg}/roup 0%14»11'?:{&’1{ er]?w n%‘f&:fsls 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 "alkylcarbonyl group of which alkyl moiety is a C1-Cé6
linear or branched alkyl 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-C10 linear or branched alkyl group"

of the "C1-C10 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, R R5 or
R6 in formula (1) include cyclopropyl cycjobgt ,
a sylbsobewenyt (s hhdreyceetiigd By okp. FexaRpl e8 ofR t RE R® in
"substituent” of the "C3-C6 cycl oal kyl roup which
fomﬂyléha(ﬂe al BEbsds tuRlyS) "etlpk eserPEAPYY. RISORROPY RS, 1~
, RS or R6 in formula (1) include C1-C3 linear or
bU%Yhnch%ﬂta¢%¥Y1gr@u@%xxhcht%%xﬂ%th%TOC%Yhylan%n@ decyl. Of
I sopropyl group; C3-C6 cycloal kyl groups such as
thesel apropsrred c3xs obut §3 , 1 Eyeappent ranghed c%r»b% eXFPups
Cl1- C3 al koxy groups such as_ net hoxy, ethoxy
sugly op? IpRYy L Com eIl aryt PEPRihs BSQREPPBL p%eWFY%mdtert"
napht hyl ; %mﬁdroxy, am no; hal ogen atons such as

butghl orpmiee bElfFRe @ rfé*o%ﬁdlm Mage [m@]_farred examples
Exanpl es of the "C6-Cl4 aryl group” of the "C6-Cl4

arey iy thigt o upS T Y lfnayt %’%/ eb‘ét%]ubs%ql@ u"elﬁ?}(%} v
represented b

|
(1EFREPLR Dhergt SREPFEDHERDE! OwlFﬂeph%hngég?h‘gear o
brqpl{x]%geer red, }z& Oo%u%rm@ﬁ%%ﬁge%a% bsjltt:itgllileer% s) ol
bst g t ed
reé%%é%ﬁ §1§'.ﬁffﬂgifgiec§9YPﬁe5r ke Esgﬁg%%d?l)lk??lude

c3 %3 FER I R SR 8 BTS v‘r’fyc@%?%%rﬁwﬁ
c%l)eor?tﬂ y! é.m% cchYchexﬁ(yl Cc1 %3 alkcla}lc(f/gxgrgu ouDs‘?’uél%'

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-C6 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-Cé cycloalkyl
group which may have a substituent (S)" represented by R', R?,
R®>, R*, R® or R® in formula (1) include C1-C3 linear or
branched alkyl groups such as methyl, ethyl, and isopropyl
group; C3-C6 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 (Rl)(R2)(R3)Si- and
(R4)(R5)(R6)Si-, which are identical to or different
fromone another and are represented by Y and z in
sudlrasphenyl andchaplethelt -bydyedy nedmine} | jglogen atoms
triisopropylsilyl, triisobutylsilyl, ,
such nes heth 1o beg yard | Hromiienpt GYARPex3RS | RyFLO.
trimethylsilyl, triethylsilyl, tri-n-propylsilyl,
[0@¥¢ln- butylsilyl, tri-n-hexylsilyl,
n- propyl dimethyl silyl, n- butyl dinmethylsilyl,
i sobxaypbeseehytie| UF6-Gl4 pRAY | ar Fep y@%i%}?, "C6-Cl4 aryl
n-hexyl dimethylsilyl, n 9 decyl di methylsilyl, 1 5
9T Ik HRtRY DRYE )i Fiehyl SieRt (sh) stepresented by R, R,

di et hyl propyl di net hyl silyl, di-tert-butyl nmethylsilyl,
R3,dquﬁ- R%ﬁwl!ﬁ%tuw|fgn“wl,a ot G LSEs BRATYY yﬂnfy mephthyl,
,octyldiisoprppylsilgl, n-octyl dii sobutylsilyl,
Wity dPhpreky I of trd BTt e¥red di cycl ohexyl met hyl sil yl,

i sopropyl di phenyl silyl, triphenylsilyl,
t hyl phenyl silyl, tert-butyldi phenylsilyl,

o ORIy Pad | Yt B TRS f Photip) Py rid afyl grous
an o G TS oF | SHE T FYRRRLE Lo pRERg Rr Ry Py R % R R
R5%%%%g?ﬁé:g%%%LhﬁFzEfzhggggagyhiLEgl1inear or branched
TP AT TRy 31 T ety T obTaRyTRTT j§Eoues C2-
C6 QO S| AR AT y 1o SR ERTSH GOty S SETRyTL 1
cyclopentyl, and cyclohexyl; C1-C3 alkoxy groups such as
methoxy, ethoxy, and isopropoxy; C6-Cl4 aryl groups such as
phenyl and naphthyl; hydroxy; amino; halogen atoms such aé
chlorine and bromine; cyano; and nitro.

[c018]

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 oropr opyl di net hyl silyl,
3,3,3-trifluoropropyl di nethyl silyl,
1H, 1H, 2H, 2H per fl uor o- n- decyl di net hyl si | yI,
1H 1H, 2H, 2H—perf|uoro n- octyl di met hyl silyl,
3,3,4,4,5,5,6, 6, 6-nonaf |l uoro-n-_ hex Idlneth ylsilyl,
de%%%m%lﬂbh@thyl)né% h%r@%mﬂhylbuty dlmethy181lyl 1,2-
pent af | uor ophenyl di net hy| si
dlfﬁ%ﬁh&@%@bﬁ%ﬁwﬁ%ﬁﬂm ne@hytgrtybuttglfsethylm1yl di-n-
bi s( trlfluoronethyI% henyl di net hyl silyl, 2-
bugr bhekyet fil vt neth§ ﬁ 1y$opropylsllylr n-
3- acet oxypropyl di net hyl si )
OC%%%%%%??P%Q@%i%b&Y%:n%t%??%?@%}SO§UtY1511Y1

anopr opyl di i sopr opyl si
cyg 9?%%¥h€+@¢¢%&%§b%z yI@H?ﬁ%%ﬂ??%YFW?thﬁliblyl

o SR S o SRR SRR s,
ce By TN BO TRy BT DY Doyt %?ﬁy%d%%?mwmet hyl si Iyl
dl%l’?%t{l}%%,?{% L 'ffﬁ%ML%sg’%) Pripluyldimethylsilyl,
bléﬁObu | diiso rog%LSIly@h@?g%?}ﬁ??PrOPY151lyl' tri(2-
bq@%’ f%’b)g ! §%§L$€¥%ﬂu'ﬁ Jailyl, tri(2-methoxyphenyl)silyl,
tr% ' Soﬂ)?% 3- ﬁ%@%ﬁf‘%ﬁ;‘?@ﬂ?li% (égertlethyldlmethylsllyl
:355%¥%€%§9%§§§wé% Eﬁgf%fgyi oxyprog;lgrh%Lg;fgilyl
butgt) RS fm%@%*%% 4 g AT Ao Eob ) SR
nedBly anot‘ﬁg?yﬂ%%ar%”l“?ﬁ%?ﬁf‘mﬁtﬁ%lﬁi%Y grent from
o O oy A ey LT,

(dféhloromethyl)dlmethy151lyl, 3-chloropropyldimethylsilyl,
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)propylldimethylsilyl, n-
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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,
di met hyl thexyl silyl, and tert- butyldi phenylsilyl. In
nmore referred (Rl)(R%%(RS)Si- and (R4) (RS). (R6)Si -,
but A b eepecry 1 K11y R, dBheoreorvt - Bf PRIPY BB 1Y and R6,
_Which are identical to or different fromone another,
di g prYB(2 i hedimethplrrerel) 2 kyl. gkdups, and the
remai ning _one group is a C2-C8 |inear or branched

me i diputy bl 1 ssergreks b¥YsuchPsi |yl groups i ncl ude

tert-but Idinethylsilﬁ%i triethglsilfl, ,
etlmb%@plf%bwmlwyow Ryt - nceEt yrmyTgtethptsi iyl tert-

dinethylthg;glsiéél roup._In particularly nore
but ket ebupriSiyrd) Creiet (G ahetpriyertey -1 Re)) 2ilyl,
. two groups of R, R2,_ and, R3,_or of R4, R5, and )
QT ORL G Lo ORReRY L8 ¥ GR 1Y B erite CHY BRF B oot heFLLY L

are G -C3_|jinear or. branched, al kyl groups, . and.th
oY R TR OO AR T S G e Bl PP S RGO G BUbYL

. Exanpl es. of such silyl ou | ncl ude

Qi yRa R H Y | IR RETTSAYL) $4 17 Sopi Dbyl si 1yl , and

di met hyl t hexyl silyl. 1In, formu 1),.one of Yand Z is
CCHETRR e SO 15 B0 (K (B3 ERa) s -, ‘and t he

other represents. a group, (R4 ( Q%% 6) Si - - Preferably,
o R A SRR LN L ot o LY H bEher 15’

rou R4) ( R6)Si -._ [0019 Pr ef bl in_the

et%&ﬁ%ﬁ%ﬁﬁy fgﬁﬁigxwiﬂﬁnﬁ'g Ve YQ%pr% }%%%%¥£%12¥1. In

f.or mul % 1§38, hydr ogen At B -al kyl car
pregtseoﬂxbecgf &g\ll?)li(gh) éﬁlgflsf ot y&ﬁ @3}](?(1)65 [ ’neé\r?g %?”é’wo

branched,.al kyl groups which . hage upst i (
IEOE= aonteg? Ko%yta%%%ngl' gérxgu% 0 V\% Chgg kgxy ‘%r%f@%ygl}%
idé%é%éé%sto 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 Cl1-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

11



| 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) (RS) (R6) Si-; and Rl1l, R2, R3, R4, R5, and R6,
whi ch may be identical to or different fromone

anot her, each are a O -C10 linear, or. branched al kyl

dimg Rl Wae Rl SrbdY ha@eowP sulfdt PAIEHQER Ty @Rysp referred

gycloal kyl group whjch_nmay_have a substituent(s), or, a
(ROUREL AR o4 GO ArREh Fa)S b M SGERERE yeh ) R and

RBNDEF preferably, in fornula (1), X is a hydrogenz¥é¥nr n
b T2 Tincal of. bonched byl grour bt e
oy
anc%r{)?i?,r?}pajihi%qfoa | pﬁxf%yjrs I%f@%bgéfb%\%?élﬁee% %i&%{ group.
B 47 A SBbd I8RO0 LANEReC AL B BB,
AT 3 L8 2 SR 1)
okt R e A e o
B L A e T A o
T B Tl ar T RIS B Torah A TS
2c s b o5 ob DS G cHedl Foly b bty T8

[0 jCB | i near or branched al koxy group; one of Y and Z
I'S"a hydrogen atomor a group (R) (R2) (R3) Si- and

t hePPéf@alijy,a B 4P (&ﬂpélﬁ% LFBInS ﬁfeé@ﬁit invention

represented by formula (1), X is a hydrogen atom, an
alkylcarbonyl group of which alkyl moiety is a C1-C6 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 ¥ 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 Cl1-Cl0 linear or
branched alkyl group which may have a substituent(s), a C3-Cé6
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 C1l-Ce

12



R, R, R3, R4, R5 and R6, which may be identical to
or different fromone another, each are a Cl-Cl10
linear or branched al kyl group, a C3-C6 cycl oal kyl
group, or a C6-Cl4 aryl group. [0021] Still nore
preferably, in formula (1), X is a hydrogen atom one
of Yand Z is a hydrogen atomor a group (R ) (R2)
ligesy oF -baneché@ ather §50WP gvlolph (Fay (RB§, (R8)2Si -;
and R, R2, R3, R4, R5, and R6, which may be
subgfehtient (8b, orn 1@MENe f Grew MPRAT 0Pt Ahothertikukad by a
are a C1-Cl10 linear or branched alkyl group, a C3-C6
ClcGe| bredt oF oepanehed TBRCL49ravpt QF odh. 2fborygarbonyl
Still nmore preferably, in fornula (1%, X is a hydrogen
graepnef ofelel allaemy Zneiely hifirdgeh- @e ohiBPaa g¥ obpanched
(R1) (R2) (R3)Si- and the other is_a group (R4) (R5)
alliqey yroupngengr of R amd ZRis RELYARIRB, 2 AT AT ndyIpeuP
identical to or different fromone another, eagh are
(R B°) ¢B") $hearndrtherareed @l XyITgrBupR or (B pReh§t -7 and
. graup. ,[0023] . Still _pore preferably, in formula (1
RVXR's B hyRiroden 2Bfofy: offel et Mewnke 22 7SNl fgtr ben
,atomand_the other is a group (R4) (R5) éRﬁiSi-; and
AiRerest B Ree Wi PRy PRCD | YeRt R cat " tol ot tnear or

different. from one another, eac e Cl-C8 |inea
br ol ARt STRITD oD v S BRLrp oG TmoTet | PF frap6-C14
preferably, in formula (1), X is a hydrogen atom one
arpt SrafR

*Z is a hydrogen atomand the other is a
[Oéfgf-butyldinethylsiIyI group, a triethylsilyl group,

Still more preferably, in formula (1), X is a hydrogen
atom, an alkylcarbonyl group of which alkyl moiety is a C1-Cé6
linear or branched alkyl group which may have a dimethylamino
group as a substituent(g), 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
(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-Cl1l0 linear or
branched alkyl group, a C3-Cé6 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
(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
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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'-ethynylcytidine derivatives (1) to (17)
dipferemnt t Qmmgggﬁanqqyer each are a Cl1-C10 linear Or

1-[5-0-(tert-butyldinethylsilyl)-3-Cethynyl-p-D 14
brangetdrakosl| JEgDsi :es3 - @@)cyc oalkyl group, or a Ce-Cl4
1-[5-0-triethylsilyl-3-Cethynyl - ri bof uranosyl ]

ar}é%/t%‘é@% (3)
5-0-triisopropylsilyl-3-Cethynyl -
[093 furanosyl ] cyt osi ne, (4)
1-[5-0- édlnethyl n- oct I silyl)-3- C—ethYnyI
rlb%¥h} ﬁ@g§$]€§@%§¥%% (5}n1 ormula X 1s a hydrogen

[ 5- 0- di net hyl phen |Sl|y| 3-C-et hynyl - 13-
aten phARE %SS%//|5}n y%/ojsﬁn% 3( ogen atom or a group
'%b di met hyl t hex |SI| C—et@y
?&Ra)n%fsyl%/n%yq: |‘?1teh 1(735 ) (R®)8i-; and
5-0;(tert t I I I C— h
'rF%ofEréﬂggylggygﬁg E % Sn £ {ato or
dltlf[érgr?tbo# %e/{a}r&c%ﬂ'b | d naectﬁlg)altrsela '3"&1 3 C_fjt_rqgarl]:ylérlr_ R
bl’fﬂ%}’zﬁcgr tert I%bu(it’:% di et hﬁ/l Si I]}/ grg’dpc.' et hynyl -1 -R-D-

[0¢§ 2,5-bis- O trllsopropyIS|IyI 3-Cethynyl -1 -R-D
of ur anosyl ) cyt osi ne, (11)

1- (é%f%frﬁé§éug§§¥é§élfl;Bié}fgp & é'kiﬁftk 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-p-D-
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ri bofuranosyl) cytosine, (12)

1- (2, 5-bis-0-di net hyl t hexyl silyl-3-C ethynyl-I-R-D
ri bofuranosyl) cytosine, (13)

1- (2-0-di net hyl t hexyl silyl -3-C ethynyl -1 -R- D

ri bof uranosyl)cytosi ne, (14)

O-(tert-butyldinmethylsilyl)-3-Cethynyl-R-D
rlb¢£ﬁﬁ%@@ﬁb§&¢ytqs%P%eptanoylcyt05|ne 15 (15)

1-[5-0-(tert-butyldinmethylsilyl)-3-Cethynyl-R D
(2) i bof ar@nosiethul §i Iyerd - Greoixyewt bt ) cyt osi ne,
(16) 1-[5-0-(tert-butyldinethylsilyl)-3-Cethynyl-
rlb@iﬁ#%ﬁ%ﬁﬁ%b¢¥th¥P%hlN—dlnethylglycyl)cyt05|ne and
3& {5€@~Qt¢¢i%§@E¥@EW%$i¥Y§ 3=-Cethyry} -RP1 bof ur anosy!
- 4-N- (N, N-dlnethylglycyl)cyt03|ne Specific

rlQQ&Hﬁﬁ@@§¥ﬁ SePs Pref erred conpounds incl ude the

followng 3'-ethynylcytidine derivatives or_salts
(4% het EpfO- (qgmethyl n-octylsilyl) -3-C-ethynyl-p-D-

0- (tert | di methyl silyl)-3-Cethynyl-I-RD
rl??%ﬁﬁ 9%%%?ne (3)

(5)r1|3£r§%1i(;}7(t&“ i sopr)éf&%/l Slmis_s C— et hyggl'llﬁif_[?m
ri??{ﬁﬁ dlgﬁ ,glthe&g}ﬁglykgf C—ethynyI-I-R-D-

6ﬂ; %Fgﬁétert b%9¥Id|net {|SI|¥|8 C}etf%?yl-l-B D-

o 1-(2-0-tri | silyl-3-Cethynyl-l-R D
F AR SR ne, and (13

7%|%§;éﬁgk %fg' {f%i%s'lQEQfEfifipyyyé:éﬁﬁ§ﬁ§l-ﬁ—D-
ribofuranosyl] cytosine,

(8) 1-[2,5-bis-0-(tert-butyldimethylsilyl)-3-C-ethynyl-1-pB-D-
ribofuranosyl]cytosine,

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

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

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

(14) 1-[5-0-(tert-butyldimethylsilyl)-3-C-ethynyl-B-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,
hydr obrom de, sulfate, nitrate, and phosphate; and
(1) ghnit-a6(erd- h@tygdsmchhﬂksabﬁlhté Cp¢b@Y@ﬁh¢ﬁrD-
tartrate, funarate mal eate, mal ate, citrate,
rlh%f%%@@@%Y*bn%I@' %ﬁr¥ob®%©§%%¢¥%®%Yb cyf@sine,
trifluoroacetate. Depending on the identity of the
(1eubbt (% ventteyt -lowey Bdine biyny$ £y 1 Ui heC- %I'@hmﬁlrﬁ/@t)f
the present_invention may formoptical isopers
rikebrerreesl] 5o, Nafdine Hay by bsent) FYiveniion and
enconpasses such opt|cal I soners and geonetrica
(175 ohets; 0w Eh iseprepvnis 5byl hat - € et Byey b=t Fiketipearpsyl] -
t he 3 -ethynylcytldlne skel eton i s maintained as
4- %p&ﬁﬂl%@?@fj@?m}éﬂ(ﬁﬁosﬁ%‘%se i soners may be used

after belrg resol ved or used as m Xt ure.
y

3' - BEGRYCyEFATRESHePT v%‘E‘F](}ePB?f‘FﬁEe‘Br%%%H‘Puﬁl‘ﬁ%e?—u?%ﬂde
0, enconpasses_anor hous spe hi sng, and
eh FOLGET o e L de A DA LG VoS OF SaTts
3' -ethynylcytidine derivative or a salt thereof of

the¥RPhi esent i nvention may be produced in accordance
with the follow ng reaction schene i ncludin St%gs 1

(1) o 7E5 1Q0osaTt sy bl me il 1k i 3 1% s?l'e*bei

rig%furanosyl]cytosine,

(3) 1-(5-0O-triisopropylsilyl-3-C-ethynyl-1-p-D-
ribofuranosyl) cytosine,

(6) 1-(5-0-dimethylthexylsilyl-3-C-ethynyl-1-f3-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-p-D-
ribofuranosyl)cytosine, and

(13) 1-(2-0-dimethylthexylsilyl-3-C-ethynyl-1-3-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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HoN-J\\ O Y-0~0JNOY- ! -\-040 Hd OH Hd OH HOB ' OH

(2) ep 3 (1 a) step 2 (3a) NHZ HN-X "N ~N N--~ step

6 Y-01 (~OY- NO HOOZ HO-"fy?0-Z (1 b) (3b) 4,

step 4 NH2 HN- X / N step 7 N Ho-VoJN4O -$ Ham N-1\ O

HOO-Z HO -Z (1 c) (3c) [0028] (wherein X, Y, and Z

have the sanme nmeani ngs as defined above). [00291111
acidteplty swuclstap dacebaBe. PHOPYPRFER di AR FEPE@seheBarate,

by formula (2) or a salt thereof_is reacted with a
ma beyes al Pylapowncitrataubsetiyresusi PyeEei NG~ agent such

as a tri-substituted sillill halide, a tri-substituted
tokpenesuifonate, pdatrifluopeiretied- silgRendinhiqle,the
. _represented by (F?%(RZ)(RS)Si-M/or (R4) (R5) (R6) SIi -W
idenikbEei of Ve prekeht suanhsf bgerhat dnyeghypylcytidine

trifluoronethanesul foné/l OXy group, an acetam no gr oup,
depivapkve of the present invention 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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like, and RL to R6 have the sanme neani ngs as defined

above), whereby a conpound represented by fornula

(la) can be produced. [0030] The reaction nay be
performed in accordance with a generally known

method. No particular limtation is inposed on the

sol vent enployed in the reaction, and any sol vent nay

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

Exanpl es’ N8 the sol vent incl ude/'d chl or omet hane, HN—X
chlorozﬁﬁﬁ% et hyl acetate, tgfgﬂhydrofuran, di oxane, 4

di et hyR efher StBBnzene, tol uegel step 5 / N

HQ, t Ryl for mam deY—&h tRyl sUTToxi Oe. y—Bh]se N’<b
ents may be used si in conbination. If

rqg§ir§®, the reaction Sbé%gerforned in the v %
pr SG@ of a base. Exanp ﬁg)of t he base enpl oyediO OH
i ncl ide organi c am nes such as indazol e, (3a)
1-net hyl i m da2}ql e,stepi #fret hyljamisnep 2tri et hyl am ne,
tripropyl am ne, iisopropyl%thylanine,lw

nmet hyl nor phol i ne, yri di ne, NH

4- (N, N- di met hyl am no) pyri di ne, ufi di ne, and HN—-X
col lidine; and inorganic base%g§g¢h as sodi um F
hydr ogen car bonat e, sqpi8nwcar o&gte, andp pdt assi um —4?

carbonate. The base peygﬁﬁgiyy be enpleyed-as—a— o N

solvent. [0031] The tri bsfituted silyl halide

which is enployed in theygeaéign and representéggb;

(R1) (R) (R)Si-Wor (R)(RR)(R6)Si-Wmay be HO 0—Z

produced t hrough a generall¢ nown nethod. For (3b)

exanpl e, trihalogenosilane,i
r

z

nonoal kyl di hal ogenosi | ane, step 4
di al kyl ronohal ogenosilane i S 19 reacted with an

alkyllithiumor a Gignard reag of interest, to HN—X
thereby forma tri-substitute klane

N
step 7 / N
N
§ % ; ;“;
HO  0—z HO ©—z
(1c) (3¢c)

[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 as 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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represented by (Rl) (R2) (R3) Si-Hor (R4) (R5) (R6)
Si-H whichis then reacted with an electrophilic
reagent such as N bronosucci ni m de or
N-chl orosuccinimde. In the production of a
tri-substituted silane represented by (R)(R2)(R3)Si-H
or (R4)(R5)(R6)Si-H an additive such as copper
trbf badvenebljanesuLfedy 1 PXY r gHOWP edan t HeeEaNiBQHSTPYRL e the
.silane represented by (Rl) (R2) (R3)Si-H or (R4) (R5)
lik®e)@d FRarkp theheve- shi5s spmgt Bandnpy| agaPeddned above),
represented by (R) (R2) (R3) Si-Wor (R4L (R5) (R6)
whesrebyy #re§OHRORRS | KEREEPEREEA by PP¥BRat {¥R] ycaphke
produced silane conmpound and silyl halide may be used
ProgusR@p 1 without perfornming purification. [0032] In
the reaction, with respect to 1 nol of the conpound
[09%Dt esented by formula (2), the aforenentioned
(R)Y(R)(R3)Si- Wor_ (R4) (R5) éRﬁ)Si-VVi used i.n_an
anotin® 5f26booR V28 Pe Pakoat™e ﬁBI?CSPgaéPSEIVlEBoﬁt
1 to about 5 nol, and the base is used in an anpun

gergrabbutkeown tBeEhedt MO BT CWdt o b\ Eisdtt ji“&’osed

on SO 0oTEL 0L 204 0N LIRS e (13 230 L1 ne may
oo Ul R e L8 B ELE SR oL 20 bzl Lon,  mvampies
ot [t atetr s | Fotion HLFRLPTOR TRRRe cRLAPBERET ra§THE:
acdBgih! 1 SRS SENL 3L o AU ARELLO DM benzene,
cofpase | WALHASHIT FSHRlaYs faPherertys by boLmuba
These solvents may be used singly or in combination. TIf
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.
[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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aforementioned tri-substituted silylating agent
represented by (R) (R2) (R3) Si-Wor (R4) (R5) (R6)
Si-Win the presence of a base, to thereby produce a
conmpound represented by fornula (lIb). The reaction
may be performed in a manner simlar to that of Step
1. [0034] (Step 3) Simlar to Step 1, in Step 3, the
reggtead il A iadikel L irtdpruss et e B Trore zeqeent of
reacted with the aforenmentioned tri-substituted

intsinedtat ity by et enttedt HuRFEt ey RPN - wor
(R4) (RS% (R6) .Si-Wi n3th_el_Fresenc4e of a base, to. ,
repuasEHE b rtude ) dRCO R OUTHd | &3F edent(Bd) BY DM g/hich is
(I'b). The reaction tenperature is -30 to 150C
thesy efecisidy Wi o ar1 GIC CtaiPhiie ¢ eI BH (5UR %8 071 to
100 hours, preferably 1 to 40 hours. If required, the
br ST e SEh e P T IBIGRATE MDD - prod GEEdPERFFGEH OR
the reaction may be  isolated/ purified. Altlﬁrn@tivglo%i,t
of phé Hofytiftd P he isae Tepresafstfant (Rt df W khout 8 ©F
erformng purification. [0035 (Step 4) In Step 4,
<R“§éﬁpb&%d le-ﬁfe%taéidiw\feoﬁﬁﬂlja a(slaonprser) M‘t}é’é% ke
the 3' -ethynylcytidine derivative represented b
usedy miF ateAB) TPR ahDRc FARG SHBAFGRIERE SaTCPEFgPTesented by
imtation is inposed _on the .acjid sp long as i a
() Sl BOPUTE HUBET (Ben(Ry SIBtamBtbd i e Sy buted
..include mneral acids.such,as_h chlQric agisQ, s\ ;56\ as
SR OIR ¢ SRASFSTGAT B U SaRe) (R o 405 di SHE") (R°) i~
hospharic acid, and.organic¢ _acids.. such
0 o HR s xS PO R L 3RO ST ole BEPAuCea
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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formc acid, nethanesulfonic acid, and

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

water. |If required, a solvent my be used. Exanples

of the solvent include dichloronethane, chloroform

et hyl acetate, tetrahydrofuran, dioxane, diethyl

et her, benzene, toluene, N, N-dinethylfornmam de,
(Sfeﬁpre%hyl sul f oxi de, met hanol, ethanol, n-propanol,

i sopropanol, and water. These sol vents may be used

si nERySeeP | A co®i hat SERYNY TREt F 4R | SPr¥APEYr At ure i s

-30 to 150C, preferabl O to 100C, _and the reaction
repyerened by tPIWOLdho(ha), b FRAEBEY Wit DR hours.

[ 0036] (St£5) In Step5 the 3' -et yl cyti di ne
A E I SRS O BT G B o L A § 15 3o F eppented
to mereg Rgoduce a co ound
b:fr%r)éé%eﬂt@d)%y § il (&) (RIEATE Basdhnneresamee of 2

group X is a carbonyl gro hav an ou
bagthe odi LR d?ffc?%ucpeeraro? B oht =S | B
with an acid halide X— So\j/\?hréeln V .denotes a_ hala q c
1bd)t on)Theaﬁeé&t&oé‘nWé'rl e < B GarBERAT SHEEET to
articular limtation is inposed on the
thastol%rﬁte n]p1 oyed in the reaction, and any sol vent nmay
be enployed so long as it is inert to the reaction.
4aJrrpI es of the solvent include dichloronethane,
chloroform ethyl acetate, 22 tetrahydrofuran,
to‘? ne, diethyl ether, benzene, tol uene,

yl f h d .
™ :em”ﬁaom%? t”%é”y Se usedégY%gf‘éﬂ%?%“ TEenflrL et Sine
t.h hald
rel?%een%tree%a}gl’ fo rr‘rflu é)rnaés%gt@c%x gﬁ%}gf%fgr%%%loned

trl ‘Q&{%uégél§¥ﬁ§&éﬁﬁﬂ§ agent 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 (1Db).
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 (1lc) 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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am nes such as trinethylam ne, triethylam ne,

tripropylam ne, diisopropylethylam ne

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

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

i norgani ¢ bases such as sodi um hydrogen carbonat e,

sodi um carbonate, and potassi um carbonate. The base
thepeyubsd itaiense Y enprayedeas o sbeverid Rgctads Rdpgral

l[imtation is inposed on the condensation reaction
acigls pudte amarthsisachl acid acidH, hxdroppis a¢id, sulfuric

reaction generally yields amde from carboxylic acid
acighd HAHE Fode IRhosPhRR It A S FARhPETTH & éf1ds

acid anhydride, a nethod enploying a condenS|n%1a ent,
sucdy ashd i NIRAFRRF IfayE Dl e ATyt 2 BEmPEP W ihectd,

base used in_the nethod enploying a n1xed acid

Eorghisy qide iMFANANE SWriRIMT i esa dh tluenesulfonic acid.
triethylamne, tr

tri net hyl am ne, i pr.o
Theﬁq s’é’d'r%spﬂaéf RS et Sor pﬁ& %@uu i §i Felvent
N, N- di met h

maKNQQ|Qﬁqg3 Ianlnogﬂ¥r|d|ne Iutldlne.]S rlﬁﬁ?ﬁ&ﬁ?ﬁﬂﬁFhane'

ch %%onatee&j}ium carbongit_%]ajyod oLgrs%lblu ccéelrbr%ai fethyl

e tHER AP i TR ﬂ%@ﬁ%@ﬁ%ﬁ%@%m@mﬁvl
s, Wﬁ%ﬁ?s?%%ﬁﬁﬁﬁﬁﬂ%OG%%%?% Sucd

cI ohexyl car bodi de. or J1.8t.hy g, %( - %omblnatlon

Waﬁﬁrﬁ?tﬁgﬁﬁﬁlﬁ8 VSBﬁI)@SV i Urde SAVA “oride:;
Theéﬁ%ﬁ carnbon¥l dii d%%ollcsgnﬁe%gﬁ |glrE4 g:r cog%% %ly ¥ k%o

ydr axybenzotri azol ydr ate r.o sucm i
LooEpy P %R% b e R L 1a Tsa e, Fa oo beutss! Brlidtan1y
1 % g&) Aethylanino)pyridine. If required, a base
e used during reaction. Exanples of

[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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the base enpl oyed i nclude organic am nes such as
trinmethylam ne, triethylam ne, tripropylam ne,
di i sopropyl et hyl am ne, N nethyl nor phol i ne, pyridine,
4- (N, N- di net hyl am no) pyri di ne, lutidine, and
collidine; and inorganic bases such as sodi um
hydr ogen carbonate, sodium carbonate, and potassi um
tetgeathohmfurahe bezeaper ¢keayl bethewp| bgrgens, gtoluene,
solvent. [0037] In the reaction, when the acid halide
N, A resrt hynlef eigiami dsmhydiinefehyd Gud Fexbdpl ofed, WRHRr acildiese
halide X-V or the acid anhydride X-O-X is used in an ,
solymurt WY doused ssinglphoed PO compingt s afiipradin acid
1 to about 10 nol, with respect to 1 nol of the
halggtepotmll Qe prs it d HIYEF s X (P, LakmRl pere: ¢ spbase
used in an anount of 0 to about 100 nol, preferably

mayadRsutused ¢ o EXBSWL €20 GfpltheTpa Se &0 1Y e gk latds Shgenic
-30 to 100C, preferably -10 to 30C, _and the reaction
aminafe §UClD aS (o TORFDRERRE0S prigf EP EBY 1211 0% 727 HotfeRy Lamine,
_When condensation with the carboxyljc acid X-CH is
A1 {RGATHELE TIHFGUHS h eV TR HRPTPRAhHRIr i ker Hit P, ¢ - (N N-
. with respect to 1 nol of the conpound epresent ed by
dl@%ﬁhﬁﬂ%ﬂ%ﬁﬁbQY4¥ﬂ9W§érbH%%%@%n%cP%néL?9¥ Red 2% an
. anount of about 0.5 to about 20 _nol, preferably about
inOF GG RARRR. SHFIAS SOTEID T OIER G Rac T xegP
acid anhydrjde is used in an amount of about 0.5 to
cax}RRC D0 A PHATTEBISATOABNR - 1 16 SPGR BFG 1A ey be
nd a base is used in_an_ampunt -of _abaut Q.5 t.0 about
NGy RIS gt TUENy: aBOUESF T Hdur 30 BT fire TPOsed
reaction tenperature is, -30 to 100C preferably. -
on (S GOTIGTFTRE dHAT HPT TR stk 10T BTBb Roupgid X-OH.
so‘%éﬁé”éﬁ”éhé—Eééé?ﬁéﬁ“géhera yt§¥%f§@qﬁgféggf9&§nt IS
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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enpl oyed, with respect to 1 nol of the conpound
represented by fornula (l1a), the carboxylic acid X-OH
is used in an anount of about 0.5 to about 20 nol,
preferably about 1 to about 10 nol; the condensi ng
agent is used in an amount of about 0.5 to about 20
referably about 1 to about 10 nol; a condensing
dlr@ﬁ!tdhyﬁ anyiRePToPvh) awterdl bniasohydpoghierigpourad, 1'-
iépferably about 1 to about 10 nol; and a base
carl@ormx imidaraheut of S i bBARDBEEPABNd NBRY PP ePEPABY G-
0O to about 20 nol. The reaction tenperature is -30 to
Exquples of c?@pagiying (2i@s spaclude th Y@é@%YP%ﬂZPFﬁéaFgle
0.1 to 100 hours, preferably 1 to 72 hours.
hyGeR{ef r ¥ DY HEOEGPHRTHAL 1 &P e oY REOBY - ?o?%bfarl(lglaﬁf 2,3-
produced t hrough any of the nethods na be
A1 qagelp et W frar i IR d - A (Nr e vRY yant he) PX’éﬁ%ﬁ‘ﬁd nely be
used in a subsequent step_w thout perform ng
re@it e cat ioRse [THHRRS %%% @%l@saoﬁ%a%?%nan Examples of
al koxycar bonyl _grou gartlcular I|n1tat|on IS
the e FEIL QFRA rHae ?@ﬁ PRI D %m%%eslﬁﬂﬁ a3%it is a
routine reaction, In one exenp Iar L a
tr%@eQRY%ﬁW&%%t|EF%EFQ¥&?@%??ve %%8% BBy for mul a

s Y it ‘ra%1'251{1erﬁ%w%?%r?ﬁﬁﬁégfa“e2?@2‘?1&%'@'

dlw‘% a rol‘é@”%#b%‘ie?%’ Pot i Gdt o anderat L igine s WP

t ed by repre ents an

in%qeé&mﬁ?ese”ﬁowl 2F AT h%g’ﬁ‘%%%eﬁaﬁ QR sodium

h
cari&eocrllat)treOp e%/ Xt%/ﬁ\sg% L}Fﬁyc%léb%%ar'?%r n,edlg'l basc—:y %dgﬁég may be
emqvmorﬁ?é genera i_\y ktnovvn nmet hod. No partl cuI ar

atfon iy nposed on the solvent enployed in the

[od'3eﬂct i on,

In the reaction, when the acid halide X-V or the acid

- (N, N-

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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and any sol vent nmay be enployed so long as it is inert
to the reaction. Exanples of the solvent include
di chl oronmet hane, chloroform ethyl acetate,
tetrahydrofuran, dioxane, diethyl ether, benzene,
tol uene, N, N-di nethyl formam de, N, N
di net hyl acet am de, di nethyl sul foxide, and water.
to FHeatt koImaht s2 nesadrntusker sterningra i nixekbrahd | sphydride
If required, the reaction nay be performed in_the
is presstnice a1 andarte. of BRepE €8- Df L@ hRbPAE e2 @npP by epreferably,
i ncl ude organic am nes such as imdazole,
abautel Hy® 3Rz ol @, me¥ i radyd dpasR, 1§ rieefyiAnfReamount of
tripropyl am ne, dllsopropylethylanlne
aquqmgr@|¢Q"§pﬁﬁqrﬁpo %@ i dpreferably about 1 to about 20
4- (N, N-di et hyl am no) pyri di ne, lutidine, and
molol Mhei reacaridn remparios Uresds sich s WHCunPRpdesghAY -
car bonat e, sodi um carbonate, and potaSS|un1carbonate
10 e 3%éisea|@@1r tde rr@)acﬁéoawmlégeed%so a & VI homs
al kyl haloformate X-Q e oned in the reacti on na be
Prﬁfr%'ﬁi?d‘?]éd } iroutrh oyeher 0 WA F IS
exanpl e, , the hal of ormate can b roduced th
om0 it VERFPE G [ ok gie Shdt Be P TR dJF%@resented

o R B A P9 Bt 1

anGiEthatt SHIC af%’pf Dt A dinns SEaEEEeb by cpifdy 1 £
abéﬁgf) h rea%%%gg? tmeen nltrthe%gg%chlorgfg&ggﬁt of
es
I d kyl
abcéﬁbldoigegtc?z%kfe%%t cf?cf nléﬁa %]éalgi%%% ét roug??oOUt 10
no1F i iuiderifiNE ST Dt 08 XA moarbte SEt%o&f?” bE o
1 1 d I
avcfjts GO EA T EE b dl Ly oS PAbERE DS B0 5 i 2 vase

is (1Psera tlr?%[}le%gl‘ﬁ% bc%]atf %o aglgo&t HIOO 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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i m dazol e-1-carboxylic acid al kyl ester represented by
X-Q may be isolated/purified. Alternatively, these
conmpounds may be enployed in Step 5 without
performng purification. [0039] 1In the reaction, with
respect to 1 nol of the conmpound represented by
formula (la), the aforenentioned conpound X-Q is used
a daltarthematt iof zgried. wilo abbialipol mblcahEiakabl gn
about 1 to about 10 nol; and a base is used in an
alkafpdmlafformdout @t Sikyab@nIDooRRANY breddhematle, a 1-H-
~about 1 to about 20 nol. The reaction tenperature is
imigpale-Mocarisefeiamsid alkylb SHUET aRf ¢ he'h e t3%h
time is 0.1 to 100 hours, preferably 1 to 72 hours.
regesesiiid &y X c8mpstidd Q reshrassiiedl 3y FUrm @Ry Lloxy
produced through the reaction may Dbe
IrquEp I¥atQd/HpdEiaaan 3% matd Vel §E ORGP PRy bel ~H-
_used in a subsequent step w thout performn _
imigda gl datilo T o0 431C (ISt ep 1) TSAAtLQR F@Ys??@p pgrigymed in
Step 6, the 31l-ethynylcytidine 27 derivative
acqq:.rapaé%t@dﬂbw fERASE (Y BRGYE MRhieed WA P& T iGUdag
. X, to therehy produce a _conpqund represented, by .
limigahion iSgPqsshan (s er%lﬂeré? TRFOYRR St Fepction,
Step 7, the 3'-ethynyl cytidipe erivative represented
andy AL EANVENY CPY LTI VFE N Ih 0 Grtfipt K, 1§ ot et to the

re;Q%%§$R{08%§%g Ssao og%guggl%%%%eagg %%Ep¥ﬁﬁ§¥ﬂ§#6%ethane,

chloroform, ethyl acetate, tetrahydrofuran, dioxane, diethyl
ether, benzene, toluene, N,N-dimethylformamide, N,N-
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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The thus-produced conmpound 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 generally known separation/purification
reat il AR fPaprepresd rthf@igh &)xqeneia bhy vikewn method.
solvent, filtration, recrystallization, or a .
Fox leamm oyr dpte «cadednia triecal] (U 4 repar e seh T pedh bieamylon
of Exanpl es, the conpound or a salt thereof of the
betyresyem - Hifveorhen bxali n el et atd ahtFergsRending alkyl
effect when orally adm nistered. Thus, it is a useful
alephayl - padsieultde y -Fn igddiezodforl -FRFPOII hdrd &idkyl
mammal s. Upon use of the conpound of present invention
estar X wPlayrsd denpeimdrsachl Indery we Pyepared through a
pharmaceutically acceptable 28 carrier, and a variety
genfraldnii QWRtiIHIdr nd FaPB8PdRos éhe 55 tade Siddafte
with prophylactic and treatnent purposes. Any_..
PreRfned sitetudh #%%@%WW%@%mc%wﬁ%%ﬁmlG
i nclude oral_drugs, injections, s%ppositories,
0

andhihtGRIMESP AR HarTHES. 2 R hese, Horad oty dle atkyd

e ELCLA0LY STLOVES., Ihess, 410 - LOLIm, (b, pr qguced

i 4l QL Al B e eBLabL - COLST 5 1o
may?rg{ere Irnler%f)aut? y /a }_:gf{efgf #Ae.gg | iee&*ﬁl? lélsltﬁ/%riar,i lt)ﬁeesq:plc%ep%u%sds 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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solid drugs, the carrier is incorporated in the form
of a vehicle, a lubricant, a binder, a disintegrant,
or asimlar additive. In liquid drugs, the carrier
is incorporated as a solvent, a dissolution aid, a
suspendi ng agent, a tonicity agent, a buffer, a
soothing agent, or a simlar additive. Oher
denifeit i vesrepids et ed prestewmtlye(lh bhtneski Bbed, with a
colorant, and a sweetening agent may al so be
9r¢mdﬁpo¢cat@der¢by aeeetezem o mepm@%d%ep{@@%i}edllﬁy formula
preparation of a oral solid drug, the conpound of the
(3present invention is blended with a vehicle and
optional additives such as a binder, a disintegrant,
[0@#3]ubricant, a colorant, and a sweetening/flavoring
agent, and the mxture is fornmed into tablets, coated
SEQRN%%S granul es, powder, capsules, etc. through a
routine method. These additives nmay be those .
geneiai 13T el DR Fn 1meSERR, 7 antRexanpteRYRYEFyEedoee
| act ose, sucrose, sodlun1chlor|de gl ucose, . starch,
deriarat \iff (oRERTRREED Kabl Formpdar 6%%5%%@? ied with a
cellul ose, and silicic acid (vehicles wat er
ITfThahol £O R PEIHHR %mmpoulaﬁiule %?%?% by formula
starch [iquid, gelatin |iquid,
(3 %afboxynethylcellulose hydr oxypr opyl cel | ul ose
Q%Qroxypropylstarch met hyl cel | ul ose, ethyl cel |l ul ose,
Il ac calciun1phosphate, and pol yvi nyl pyrrolidone

bi nd t h, di | gi t wd
Sodt erw%m RIS ORI APE | T CHF BIRAT o1 MLBRI Lo maY
| fate, st [ d d
be | ARG S e CIRATTT e Sl Al T o aci d
ST S D55, 250k 4R R, nonm
method.

[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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sucrose, orange peel, citric acid, and tartaric acid
(sweetening/flavoring agents). [0047] |In preparation
of a oral liquid drug, the conpound of the present
invention is blended with additives such as a
sweet eni ng agent, a buffer, a stabilizer, and a
flavoring agent, and the mxture is forned into a
catm%¢r1|@®ddadvmgpe@y el ragnimhserakieon EeEMs naY chghchosen
routine method. In this case, the
in saeeeedmeg fWhorProPhbaet haya e ERHRALHRRL Jeurposes. Any
descri bed above. Exanples of the buffer include sodi um
adwinisteat bor txanp|Bay obe taepkened| i 9o e¥RTRYes include
tragacanth, acacia, and gelatin, [0048] In
orgpk ec%am. oqcrl:tﬁctaqcpm%j cTUPRPS L Epel @ DnpdLinEmeRt$ hearld patches.
present invention is blended wth addjtives such as_a
Of pHhewe r et Bprma i fRYeLerabhpi $TREPYER- t dliSH] Yrug
agent, and a |ocal anesthetic, and the m xture is

FOTTER TRAY | 7 O RUARTRBrTBTRNTH | HEY dERBIIGRUC St techniques

i ntravenous injections, through a routine nethod. In
knqwii sl dske Fanpl es of the pHregul ator and the
buffer include sodiumcitrate, sodium acetate, and
i um phosphate, and exanples of the stabilizer

i ncl ud di If t t hi ogl I
gﬂéwﬁﬁﬁaﬁ%@'#%“egﬁiégf P aftBERB e FerFOEkl Canbe: RBPY gved
cl ude procaln hydr ochl ori de and.

mashf GERY OF 4 Bl BOBYER H C%Jm%mf‘i‘%@%%w%cvlaa%h are
stodl um chl org/ld %,aghgc%)%%pao ngdf% d?%n%péﬁ? a%rﬁ%f:fgn()f
sollci/egf*lllg?srl | Shbl endle{je%/\n Jl.:Sh fnggéggéfétégrlgr&ge form of a
vehicle, a lubricant, a binder, a disintegrant, or a similar
additive. In liquid drugs, the carrier is incorporated as a
solvent, a dissolution aid, a suspending agent, a tonicity
agent, a buffer, a 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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preparation known in the art, such as polyethyl ene
glycol, lanolin, cacao butter, and fatty acid
triglyceride and an optional surfactant such as Tween
(registered trademark), and the mxture is forned
into suppositories through a routine nethod. [0050]

In preparation of an ointnent, the conpound of the .
laptesentsuewese i oodsun| ehbiedide n gteepdancetareh, calcium
needs, wth generally enployed additives such as a_ , .

capeerates skablinzericrocwpssa bk inercehlpteser vardyvellicic
etc., and the mxture is mxed and forned into a drug
acidr buefhl @l edut | Wt et edharXhnpPeePROL { helBP e nEFUP.
base include liquid paraffin, white vaseline, white
glyeessakiqwrd y| stvaee yl i@ tdha¥elahin pht@tifin. Exanpl es
of the preservative include nethyl_ p-hydroxybenzoate,
caxghoxymezhpl ¢HkelgPRn 2B E0X EECRY bp§t Lulose,
é;hydroxybenzoate. [0051] In preparatjion of_ a_ patch
hy QF QP EPRY B8 R edlent TOHEE Cot Hihese, freuhreybilopastghellac,
or, asimlar material is applied to a cus%onarg
calgignRhesplilt £RORPHE HRY Hor rekiiphes (bgnders) ; dry
sui tabl e_supports i nclude woven_and non:woven_fabric
staFCh ¢ GIRBHIM A LPHRAFS bt I B rPUHLF cafOR+ BRI YRR s
and foaned _ sheet nmade of soft_vinyl chlorid .
Ca RNy | GHETER CHOIGRA €8 hafRd T FOOSYEY Phedhirte goskearic
of the conpound of the present invention whjch is.to
ac 15t TS POTR P § iy LT EOT. W03 ST oneR) © st fed
varies in accordance with the condition of 1he
ca iy | S LS FotbA L T ATt TP (R TRUBR TR Fhveel
(1&%%f§¥ﬂ€gffe€f%knium 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. 1In 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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the formof drugs, or other factors. Cenerally, the
unit dose is preferably about 0.05 to 1,000 ng for
oral drugs, about 0.01 to 500 ng for injections, and
about 1 to 1,000 ng for suppositories. The daily dose
of a drug having any of the aforenentioned drug forns
varies depending on the condition, body weight, age,
regelaterc.a Hffae patserplilhaelr thet@bityiagernhnotnd a
necessarily be determ ned i nmediately. However,
logeherngsthet e Rid ytipseirarani adiPrmed abpbat Swogytaneous,
. to 5,000 ng, preferably 0.1 to 1,000 ng. The unit dose .
intrampp @ik an| FAdHR T IYRR@ES oheEe et HalS or tRCRIN §i Byt ine
manner of about tw ce to about_ four tinmes per day.
meflpd3] INEHHS €856 e lssmSds then Rifgeasi@tqr and the
mal i gnant 32 tunpors) which can_be cured through ,
buffpy nreuds oiPEFun %W@at%on%%%wga%%a%%np%rgﬁdswm
the present _inventjon include head , and peck cancer,
PhQphHeRye AR FrEAID 192t | B aPcdr 1 1 £8FD nlnﬁ%\‘ﬁ%%r‘?’o Lum
rectal cancer, liver cancer, galhgladQEr/bilﬁ duct .
PYRQHHERH tanfey B i e taRterol e tdncdrd BRrEastcthngerid-
ovari an cancer, cervical cancer, uferine corpus
EXEUE OF it LGhh ATCBT ALY GAnEeTe BrOst it C
cancer, testicular._ tunpr ost easarco a sof.t
by ISR e AR BT G LTS nofgAe 1ee of the

mul tiple elp kin cancer. . and.brain tunor.
CorBEpY OTHOSHIC [HTe FPORAR CHHOBHIT R 91 UReE  be
Ode cribed in detail wth reference to Conparative
[ %ﬁgnples, Exanpl es (worki ng exanples),

et ol oo el 5L, B BB 540 2L P Rompouna of
théxgggééﬁ%jfﬁbention is blended 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.
[o050]

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 wvaseline,

white beeswax, octyl dodecyl alcohol, and paraffin. Examples

of the preservative include methyl p-hydroxybenzoate, ethyl
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limting the invention thereto. [0055] Exanple 1

1-[5-0-(tert-Butyldinethylsilyl)-3-Cethynyl-R D

ri bofuranosyl]cytosi ne (Conpound 1)

tert-Butyldinethylsilylchloride (12.5 g, 82.5 mmol)

was gradually added under ice-cooling to a solution

of 31- ethynylcytidine (hereinafter referred to as
P-IEQENxYZEOnpats, and| Hrepidl | Bi el ePerPanzeays - 188

mmol ) in N, N di nethylformam de (hereinafter referred
[0@%llas DMF) (75 nL), and the nixture was stirred for 5

hours at roomtenperature. 33 After conpletion of

r eab® | BFEPaFRt 500 veht 2 viedt & apbidt ebhe unfiererenbiened

_pressure, and ethyl acetate was added to the . resjdue.

oS ITHEER X { (A ThasT G HORP U ¢ [0S ot uF HEBtP B qlRbEE 2 S oti? uakPLied

hydr ogen carbonate (100 nlL) and saturated brine (100
£O A ) CUHPTRRTE SRR P helgHedi @i 3 U e&t Ere n?ﬁ%%%%‘?umﬁ(xamples of

sulfate was renpved through filtration. The_filtrat
SulfeRb k] :W@RP%?S rooR U npeYeR (AR Do P ERT pf 2T EY of
crystals were_collected throu filtrati .
R el 37 o Ctpoi PRICE! of Laghy “p@osiie and foamed
Exa 2 . .
sheet Ghaser b tRA S YIS BRI RO FTBEHEPanotyI ] cyt
osi ne . (Conpound 2) The procedure of Exanple 1 was
POl BFE AR  except that triethylsilylchloride was
[Oéﬂgloyed instead of tert- butyldinmethylsilylchloride
| oyed in Exanple 1, whereby Conpound 2 was

Synfﬁgsﬁﬁfg'dégng the compound of the present invention

which is to be incorporated in any of the aforementioned
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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Exanple 3 1-[5-OTriisopropylsilyl-3-Cethynyl-R D
ri bof uranosyl] cytosine (Conpound 3) The procedure of
Exanple 1 was repeated, except that
triisopropylsilylchloride was enpl oyed i nstead of
tert- butyldimethylsilylchloride enployed in Exanple
1, whereby Conmpound 3 was synt hesi zed. [0058]
tun@xegiplvhich can be cured through administration of a drug
1-[5-0-(Dinmethyl-n-octylsilyl)-3-Cethynyl -R-D 34
contigigtinandsy | qARAEIhO ] ddip ot THevphlotyuiec bide head
Exanpl e 1 was repeated, except that
andlinagidanceict B I9RRAIeR breafecsihs Eptbledincteadcoton
tert- butyl dinmethylsilylchloride enployed i n Exanpl e
cancemhareMiAl Gt URlk SIEHesi gRHLPagee/pile duct
Exanpl e 5 .
caneqs,.- GEHER A HHERIST 1 VUme Gy R¥SREE cancer,
ri bofuranosyl] cytosine (Conpound 5) The procedure of
OVERKigiip| B TIC SRS q%ﬁﬁ%ﬁ%ﬁtc%ﬁﬁﬁﬁﬁ W§ggine corpus cancer, renal
di met hyl phenyl si | yl chl ori de was enpl oyed inste of
canqg® - Al ARSI IR+ decHpT oy et aﬁ%|%um0r'

1, whereb Conpound 5 was nt hesi .
y lg%ft tissue g réo£§1ngtkégggp]malignant

ostsefA @ and
1-[5- O Di net hyl t hexyl silyl - 3- C- et hynyl - ( 3: .
Lyt OGS JRRATIE { OO T (o B9 -
Exanple 1 was repeated, except that
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-B-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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di met hyl t hexyl silyl chl ori de was enpl oyed i nstead of
tert- butyldinmethylsilylchloride enployed in Exanple
1, whereby Conpound 6 was synthesized. [0061]
Exanple 7
1-[5-0-(tert-Butyl di phenylsilyl)-3-Cethynyl-(3-D
ri bof uranosyl ] cyt osi ne ( Conpound 71 The procedure of
AfEﬁhn@¢@Ph€Vﬁ@nr@%e@@@@?l@&ce%ﬁetﬁ% vent was evaporated
tert-butyl di phenyl silylchloride was enpl oyed i_nstead
un@er t eeduced PreFEraet AR sy EnEeetyES eipf opedefnto the
Exanpl e 1, whereby Conpound 7 was synthesized. [0062]
regy@#p|eﬂye mixture was washed with saturated aqueous
1;[2,5-bis-C}(tert-ButyIdinet%glsiI%I)-B-C-ethyn¥L-l-R
sod Pim RYdF eF e 08§ PoRFEDs { he0 (Bohpdufdsaureygd(Brapeg (100
18. 7 mmol ) was di ssol ved in DMF (19|ﬂ£, and
mL) RedZeF 824 3 Bbh grageea 1whoPY L Epbet effagnesium sulfate was

butyl di net hyl silyl chloride (6.20 g, 41.1 muol), wer
remeidRY Faroidle ShlH¥ReHOTf of %&111&%%% rW%%gst?Jo?r%f at room
hours at room tenperature_under a strean1of13%t£ogegh h
temprrabivent 2HRsPTevEPbrAted, CENAtEhe YEEFdGRIngEted throug
.dissolved in ethyl acet . . The sol uti S hed
LI IRt @R er tANERS %%¥a¥%%{§rF%%P°%ﬂ§ Eofggngggrggg?§mas
dried over sodium sul fate anhydrate, and the solvent
[0%%§]evaporated. The residue was purified through
siljca gel colum chromatography (0-5%
EX3f@ Handl / chl orof orm).  Subsequently, the
crystal|ized ;ro hgxangé?tye{,

1_ s’gli.g Vl.lg- & 0D .g

roduct was

Ieio.

lel‘le,

(Compound 2)

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-B-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-p-D-
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[0063] Exanple 9
1-[2-0-(tert-Butyldinethylsilyl)-3-Cethynyl-I-RD
ri bofuranosyl]cytosi ne (Conmpound 9) Conpound 8 (2.00
g, 4.03 mvol) was dissolved in tetrahydrofuran
(hereinafter referred to as THF) (20 nL), and 80%
aqueous trifluoroacetic acid (20 nL) was added to the
ribpfundmrsy gty tveidey(Eneeuiy 4or 1 hour at room
tenperature. 36 The reaction m xture was concentrated
undeke reiReedpe a5 Framp badl t WS reePerecdase¥ecnbi Foat
three tinmes with ethanol, and the product was
dimefrhy ki roresh et Weekr ek ad dey e at & St Ersteqfert tert-
organic | ayer was washed with saturated aqueous sodi um
buw&@wxéwmm@% AR ERNRA b rfexa thenv TRy
over _sodium sul fate anhydrate. The sol vent was
Compaaput & aps HMMtheml 7% due was purified through
silica gel colum chromatography (0-6%
[0GRtIhanol / chl orof orm), and then crystallized from
hexane/ ether, to thereby yield Conpound 9 (645 ny,
EXay$ Mol , 42% as a white solid. [0064] Exanple 10
1- (2 5-bis-O Triisopropylsilyl-3-Cethynyl-1-RD
1- b5 ¥hiRimatdsinhenyds e T Cofp o -FE®A (5. 00 g,
was di ssol ved n [g{\/F (19 n.), and

UL S - &y ( T THd
R B Sl O | BRI | Duiee PR PRI ek Bt
ST N e St Re I IS S A

bué%lé?%@@h§¥§¥f¥f%hloride employed in Example 1, whereby

Compound 5 was synthesized.
[0060]
Example 6

1-[5-0-Dimethylthexylsilyl-3-C-ethynyl-p-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-B-D-

ribofuranosyl]l cytosine (Compound 7)

The procedure of Example 1 was repeated, except that

tert-butyldiphenylsilylchloride was employed instead of tert-
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The sol ution was washed with water and saturated
brine. The organic |layer was dried over sodi um
sul fate anhydrate, and the solvent was evapor at ed.
The residue was purified through silica gel columm
chr omat ogr aphy (0-6% net hanol /chloroforn), to thereby
yi el d Conpound 10 (5.05 g, 8.70 mmol, 46% as a
bukyl dinesky ¥ vhhy 1 ¢lobesldg embeyt@ in Example 1, whereby
1-(2-O-Triisopropylsilyl-3-Cethynyl-|-(3-D
Comp@artdir ardmy | Jyeiiesi #ed ( Conpound 11) [0066] ECyd
(4.01 g, 15 mmol) was dissolved in DV (30 nL), and
[004@ Hazol e (6.39 g, 93.9 mml) and
triis%fropylsilylchloride (8.02 nL, 37.5 mmol) were
Exameie’l §0 the solution, followed by stirring under a
stream of nitrogen for 3 hours at roomtenperature
1- Bheb thiesr 9 of t 2 1Rifewl dimestry 1 s el ¥ ehie® t @fphymyd uk B -D-
~was partitijioned between ethyl acetate and water, and
r iR QIRIARONT ] TERTIRE S (GRERRIING f%k tines with water
and_then dried over sodiumsulfate anP drate._The
sol Fert st @vapotét EdMehly 1S 194537 %ﬁé 1RsPe (WsmD) -

obtajined.. 1.9 of the obtg&gfd resi due was di ssol ved
anc?nlmrijéﬁ%@r?ol(%ggzz FrL)>6 ahd™iatlerdd. B8 ) and

met hanesul f onj ¢ cid (347 L, 4.76 I re added.to
buy %?ﬁﬁ?ﬁo?ﬁnlxlcﬁlﬁd?@uée b&;s%(? rFi n‘bﬂ‘%rr?mig\ﬁ)ou‘?’ejé? Fgeed to

The reaction. miXxture was artitioned hetween eth
the, R LHE At S PR B PRI S oo T Hg G Rt Toom

carbonate, and the .organic.|ayer was hed wt
CeNRRTRL i W 4 Gt BFThe Tarlth THRFC M | Qo v St (RS
evaspucgljaatteed ,anahr}/cij rtehtee'J.”e-rshiec.‘luseo'vyaesntdi\’\sk:jl sSo \)'/eacP O{r?teeghyfna(.jcéggte .

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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resi due was crystallized fromtert-butyl nethyl ether
- water - diisopropyl ether. The forned crystals were
again crystallized from nethanol -water-triethyl am ne,
to thereby vyield Conmpound 11 (961 ng, 800) as a white
solid. [0067] Exanple 12 38
1-(2,5-bis-O Dinmethyl thexyl silyl-3-Cethynyl-1-3-D

The  hed el boro Iy Yt s o8 H e PEmpoimeed JnNdRY FEgPGTA pragsure,
mol ) was dissolved in DVF (100 nL), and imdazole

anq 4:150 resBRemAg emdbodierktHirenesdmes Wi eh ofiaeel, and
(5.90 g, 33 nmmol) were added to the solution,

the @redwet bastRart Hy Inrd B HIRER hybaretaip eyt urater -
under a stream of nitrogen. The solvent was ,

The Rt @d avei 13 vasiefaries e ved 33ty sodiun
acetate. The solution was washed with water and |,

hydzedRat GRFRIRTHE e S /9 | 25 e Ur F RGP gieted over
sodi um sul fate anhydrate, and _the solvent was

so@fwxak ftafe BROYERA die VRS FRUVERE YBF GIGIPOTS S ta 3D
gel colum chromat ogr aphy (0-3% pet hanol / chl orof orm,

the FesitehWas QW Lot urtraush sSiliea @%ﬁ ckumn "

colorless foam [0068] EXx e 1
chronat ey TRkt hif T%fem%‘l@rfwl-/g@'@%wfﬁml 1 -3} then
ri bof uranosyl)cytosine, trifluoroacetic acid I
(BB B SR T 2. G At 5 eieompound 9
issolved in THE (20 , nl),_and. 80% aqueous
(64% %9 uck Pt 'ac"}?d‘)(z%)g rﬁ'_)wqi’ﬂatée a "to the
solution, followed by stirring for 4 hours at room
[0064]
Example 10

1-(2,5-bis-0-Triisopropylsilyl-3-C-ethynyl-1-pf-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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tenperature. The reaction m xture was concentr at ed
under reduced pressure, and the residue was co-boil ed
three tines w th ethanol. Chloroformwas added to the
co-boiling residue, and the white solid that
preci pitated was collected through filtration, to
t hereby yield Conmpound 13 (1.54 g, 81% as a 39 white
Exgmpie.11[ 0069] Exanple 14
1-(2-O D net hyl t hexyl silyl -3-C ethynyl -1 -R- D
1- fthfﬁwbh@eNr¢P2¥$bSYhe3beﬁbenﬂliﬂ}BEDﬂpound 13 (1.0
mas dlssolved in 5% methanol/chloroform
Y 'e0$ 10E pawadt h&) sol uti on was washed
mnth saturated aqueous sodi um hydrogen carbonate. The
[0@¢%hni c | ayer was washed with water and saturated
brine and then dried over sodium sulfate anhydrate.
TheEQHRvéht OhaS: evapBrat edvagndicnelvedi d0ePHEs (30 mbL),
crystallized from hexane/ether, to thereby yield
an¢oHpbiarrie (%9®9ﬁ@ %36% mReD) | 3BBY as a white
solid. [0070
tryigoRyRRY L 381&‘191%‘%%% hw sP? yy - 32 E: 2t APRY] - ¥eFe added to

ri bof uranosyl ]-4-N hepta tosin ound 15

En ARG (SO LIHE Bo6 BTy BacRst shobCEagn (o nitrogen
anhydri de (1 8 n., 6. 8 mmol ) were added to a sol vent o

fori kthpers oit d¥%‘2‘8n*ée‘(‘ﬂﬁrﬁ£‘)1r§nan%{téﬁn( £Opk1 ¥4 Qﬁ&rﬁhét 50°C.
m xture was ., stirred for da t, 100C. Afte

TAG ATt U TBHCTREG (10, AT et T Gaet | B AT R T i hsacetate
xtract ed th eth acetate d_t he

and HAre R uﬁr}eeaw?%%%mtﬂan#a%%oﬁéslg%% fiyS CLAEY Gien

water and 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 agqueous
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

38



hydr oxi de. The resultant m xture was washed with
saturated brine (50 nmL) and then dried over magnesi um
sul fate. Magnesium sul fate was renoved through
filtration, and the solvent was evaporated under
reduced pressure. The residue 40 was purified through
silica gel chromatography (4% mnethanol /chloroform

1- 62l ¥ents 10 xBimehhyl Ohexel sial vl wasC - ethiygeyt r it @dD- and

the resi due was recrystalllzed from

rlb IpRFIO! ) HENRE RPWRY L2kl d Conpound 15 (0.55

339@ [0071] Exanple 16
1 [BCyd (§2r¢7 Bait y1 0l WeohY | §28yRjssotvedhjnyPMF3 (00 mL)
rlbofuranosyel 4-N-(tert-but oxycarbonyl)cytosi ne
Vhder $&eBRb) i FY Conpound 1 (1 65 g,
.3 mol) and di-tert- but% di car bonat e ﬁi
dlmﬁmzltvm@h%@dl%lwe@@a 5 d? Of Ur ah (PP )Weiaﬁda@ﬂ%d to
m xture was stirred for one day at 50C.. The reaction
therisaiitel s kohbewrd améostlamﬂe%ef?lés‘%%u%oumsat room
purified through silica gel chromatograph (ﬁg
LenRRNAAYTG CHIS ofdr Fir SR et IH’%WH%‘} B RS
concentrat ed, and the reS| due recr stal lj frogn
bﬁyg6@§e ate.

eva«%a(@ke » 1374 Hhe e A vc%%p ¥eg ol
Th% Fe ll)tﬂ(qrérw@%mﬁlaﬁ%‘fm S35%5 - %mé: Whyrgtegaepine. The
OrélbOfg%ﬁ%gsyWJ %ﬁipq§¥l %ﬁ% &53%%%% gtgn Q&rate, and

thé“sofgégﬁrwgéiémggg%éteg.gThe residue was purified through

arl

silica gel column chromatography (0-3% methanol/chloroform),
to thereby yield Compound 12 (4.34 g, 79%) as a colorless
foam.

[0068]

Example 13

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

ribofuranosyl)cytosine trifluorocacetic acid salt (Compound

13)

Compound 12 (2.0 g, 3.6 mmol) was dissolved in THF (20
mL), and 80% aqueous trifluorcacetic 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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10 mmol ), N, N-di net hyl am nopyridine (0.1 g, 0.8 muol),
and 1- ethyl-3-(3-dinethylam nopropyl)carbodiim de
hydrochloride (1.9 g, 10 mmol) were added to DVF (20
m.) under ice-cooling, 41 and the m xture was stirred
for one day at 40C. The reaction m xture was
concentrated, and ethyl acetate was added to the
whitesigtueid The organic | ayer was washed with saturated
aqueous sodi um hydrogen carbonate (50 nL) and
[0&&lurated brine (50 nL), and then dried over magnesi um
sul fate. Magnesium sul fate was renoved t hrough
Exdnple at4 on, and the filtrate was concentrated. The
residue was purified through silica ge
1- Chr@rinoeraphiyh 48165 st headrol / &bt yonot of i -Bol vent
_n1xture) .. The eluate was concentrated and the
i TR TEO S i e rexane, to thereby
yleld Compound 17 (0. 46 OOL [0073] Exanple 18
1 [ GPRyT |%Ibpfbpfg/|%4 |1,/|§ e 108 t‘ﬁ%yqil%OW%%fHPaﬁosy
]-4-N- (N, N-dlnethylglycyl)cyt03|ne ound 18) The
metﬁ?%dfﬁlbl%o%%lq@MIWb%t@oo ngpta%aft e
npound 3 was enpl oyed i nstead_of Conpound 1l e ed

So%%l%(evfﬁpﬁf grashequiel ebys oAt A% Wh‘@%i 3é ogen
yield: 47%. [0074] _Structure and physi

ca ré?cm-;rm edEr OFHETE GnYds Waébt%%#l@& XV éemegs and

Sat([ju?%(é}“ b%jrlzgaovaendartehesnh Oél\znfqlel c;rvgebl!* esso 113[1(1) sulfe;llt 07 5111hydrate

The solvent 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-[5-0- (tert-Butyldimethylsilyl)-3-C-ethynyl-B-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 agqueous 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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Ex. Structure Instrunental analysis data Properties:
col orl ess powder (ethyl acetate); NHZ i mp.: 251 to
256C (deconposition) ~N H NVR (DVSO-d6) 67.80 (1H, d,
J =7.6 H), 7.19 ~s'-01 .p, ~N O (2H, s, disappeared
by D20 ). 5.93 (1 H d, J =7.1 Hz), 5.87 (1 H, s,
di sappeared by D20 ), 5.75 (1 H d, J =6.8 HO r H
waspuwl Stepbedieendy $P0iga FeFochnenatogmaphy. 64%y)
4,03 1H, did, J 6.8 Hz, 7.1 Hz 3.77-3.93 (3H, m,
me@@soldﬂl@of@r@gsqmnts)ml@w; 3HThe) elypade ("@H‘ s)
Properties: colorless powder (ethyl acetate),
COTIEN § XA HC; ammzh%wquaeye@rwsmﬂﬂwd dfrgm =
7.3 Hz), 722 2H, s. dlsappeared by D ..5.94
isepropandl fheggne, rtog %Ysymlfélcwp@n%%%pb a-?%dgr
by D20 ), 5. 75 (1 H d, J =6.8 \ ~f HO SOH Hz,
33d>|sappeared by D20 ), 5.73 (1 H, d, J = 7.3 Hz), 4.07
1H, dd, J 6.8Hz, 7.3 Hz), 3.75-3.95 (3H, n), 3.55
[0l sy, o. 90- 1. 00 (9H, n), 0.55-0.68 (6H, n) [0076] 43
[ Table 2] Ex. Structure Instrunental analysis data
Exgnyertd es: col orl ess powder (met hanol /et hyl acetate);
NH2 m p.: >219C econp05|t|on) "H NVR (DVBO d6) 87.72
1- ?i}@ Qﬁeﬁﬁ‘Bthi ethyh$ﬂl¥ﬁ TBTC<@¢h¥nﬂltﬁ¢Dhr s,

= 6.6 z, dlsappeared'by D20 )' 5. 71 (1 H d, J = 7.6

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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1H, dd, J = 6.6Hz, 7.2 Hz), 3.86-3.95 (3H, m, 3.54 (1
H ), O 90 1.18 (21 H M Properties: colorless
powder (ethyl acetate); mp.: 175 to 177C
(deconposition) NHe H NVR (DVSO-d6) 87.81 (114, d, J
7.6 Hz), 7.18 N 2H, br s, disappeared by D20 ), 5.91
(1 H d J=6.8 Hz), ~/810-’\NAO4Y°y86 (1 H,
and,thk sappaaredidsy S)Zirged X2 qrie Hlay,at) 406..8 The OH
z, disappeared by D20 ). 5.70 (1 H d, J = 7.6 Hz),
reaion TH.XGUre wa$ JRIeNTHRS, gNd sthymacest%%e (43$

s), 1.15-1.35 (12H, m, 084(3H t, = 6. 6Hz)
addpbEQ. B8 meidye. 0THe egﬂanéF PRYS&T ﬁ”aés wa@aeér wadd
powder (et hyl acet ate); mp.: 171 to 173C_NHz ' H NMR

sapDVEBHGIBRW gadiym diydregen gaghonateg(s ), gnd
(51-1, m, 7.19 (2H, br s, disap eared by DZO%%SS 91
saurated pripe GG 1), aalcbstfqu iried &%ﬁ%ﬁ
D20 HH OH 5.76 (1 H. d. J = 6.8 Hz, disa ?{ed b
qu)fa’@.58M(agnﬁ51ua1 sgll_fa-jie6w|qf) regpocygd(f outg jfn_lt%aézlon

. 3.75-3.90 (3 H, , 3.54 H Q.39
and, '@7‘3 (fﬁﬂt‘—é%tQDer%%rqqré’oent&ﬂt(ﬁ"{esghﬁg\)ﬁ?&l%@t 17 *burified
B LS s B A SEBBAL

8015’6%“- (‘%l?‘iifuji[))e )OJ Nﬁ"%gz g’lH%tes Wg%g%a%%%%rt%%t%yd D%%d) ‘the
d by D2 5.7
re%cil%peare qiy)y%?guglz%i 7%?“1 1’@ acpe,J to 7trée1i_(='z’\%y yﬁl%lld

75 3.90 (3H, 3.55 (1H,
CO“&P%?C’:L ]675 iomg'zré ?d3 2-0. 87 ElZH mn) 0. 12((3H, S;),

[0017]3] (3H, s)

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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[0077]
anal ys
m p. :
(11H,
5.93 (

44 [Table 3] Ex. Structure Instrunental

is data Properties: colorless powder (H20);
210 to 213C NHZ 'H NWR (DMSO-d6) 57.35-7.70
m, 7.15 (2H, N br s, disappeared by D20 ),
1H d, J=6.8Hz), 7-~0-~ M 5 92 (1H, s,

di sappeared by DZO), 5.87 (1H_d,_J = a Hz

di gappear ed hy, 20 ) 5.37 (1 H, Argﬂ“ EEE’(E’Z'E%'S%&’ N nn

(1 H,
NN ' H-
~1_0O
1H, s
alIJ
5)

OH 4,12 (1 H t, J = 6§ 8Hz)
S

s), 1.02 (9H, )Pr %?E&bﬁ@ébévﬂ@r(emhb&e@te‘;ol i d;
NMR ( DMSO- d6 NH8 | ]c 56 delompoZuo?ﬂ)HZ) 7.20
N~O (2H b @r QR (i':M'éo Ef') 87.80 AudaHEL 7.6u76 7.19

7(QH (4H g7 diggppepred bORBH)- 93 1t &L= I.1 Ha)
oo ( 1% 8087 OH, s.mjisapBadiby 1.6, ).<H75 @Hoh J = 6.8
a), 0.80 (9OH, s)HZ Quiskgpeard /1,0 0, 819 (1+H0d,10= (.eaeh 4.03

BH, edch s); FAB-LRVH m&i 97 6 6N, )1 ler)O:PW—Is'Qgs(sH m), 3.55

lid; '
ST ZZN?QHPSNE % B, 3, 655 b b gtapl o

.29 Hz), 3.89- 8,91,
),
(3%

6.9 Hz), HO M@re@eaé Qldarlesdpow]jeﬂetﬁyl 3cetdte);, 5. 65
5.00 OH t, J 7 igmtomaca Hz), 4.32 (1 H d,

56 (1 uR go%ﬁ:@?@z} @dﬁﬁ—?’?@ﬁz)nz
LRI\%Hn? 2 dispgeeare g\n ‘1(‘“ af e 1:8H2

o§°' |\)6¥17Hzc9 B-8 B H8e.; dnsappeare@@ DM, ) %P @h. d J=6.8
572- H 7.9 dishhpeatéd 1§ D,0 NHB. 7P 100 Erd + 28 H2), 4.07
ess fodf SN ' H{MWYRs{ DVE@ei6) 7.8 1B, Tlrsdls (6h, b, 3.55

). 7.18 (1H, ), 0.80-1.00 (9H, m), 0.55-0.68 (6H, m)

[0076]
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r-Sl-o

5.74 (
4.30 (
(1 H,

N-~O (2H, br
5.71 1
= 6.3

1H s),
1H a J
a),

Anal .

whi t

2.49 (9H, s),
mz 580 (MH):
60.06; H 9.21; N, 7.25. Found: C,
[Telse Froperties:

Cal cd for

s), 5.96 (1H, d, J = 6.1 Hz),

0~"J (1H d J=7.3H),

Hz), 3.94 (3H, HO 0S! m), 3.62
1.06-0.95 (42H, n): FAB-LRVS

C29H53N86Si @ C,
59.08; H, 9.23; N,
e solid; NH2 HNWR (DVMSO-d,) S

7.84 (1 H d, J =7.3 Hz), 7.18, N 1.14 (each 1H,
each br a), 5.88(1H, d, J:63Hz) 11 HOB " . N-~0
Y~ 5.[73 (1 slﬁlycuqe J = 7 3 Hz) Iﬁs@ru&lantdﬁanaﬁals da 10 (1
H—t—30—=H0 OS24 6 Hz), 4. 50-4.53
3.87-3.89 (1H, m,, 6*1f°P3m?% cqlopieps PRyder @"e@eﬂ/itw acglate);
0.95-1. 05, (21H, [ O!O'T'$] >35° ([WGHQF'EOS‘ZI?” Ex. Structure
I nstr Lﬂ%{al and] y5i s [HatNR Pivogerd)i €9:72cbHod| €5s7.6 Hz), 7.12
f oam |m % S0 oo 108@2‘Hl\|l;,|2,s HyidiMRarePNESD 0598 (TH, @80 €F.2 Hz),
H 8d, |J S\7=¢ gg e b9 ) 5-79,(1H. d. J = 6.6
21-1,Brs), 6. GPB(PH d I=8BEYY 55, dsparaeg Y9 % 5738,
5.65 (|1 H s), 4.13 (2P disapgeated By B,0HP)5-7 B{1g5d,(} = 46 Hz), 4.03
s), _[3.90 (1H, dd, J EH2d& JHz§.6:Hz, 2.2HE),3.4473.98 B%Bib) (3154 (1H,
H dd,| J 12 Ho o- S S)SOIQB.,q}%('_Z'”llmﬁ HZ) 3. 63 (1 H,
o) | LO (911
S5 IT[O0 \LII, y, 68 L'-H_I || y UJ.:) .J.Ll- U8
-0. 10 |(each 3H, each s| PmpeFtABJ:mrvs rﬁwéer@!m' ae?mﬂ)
Anal Cal cd for C27HAPNICBE 2177 (ds@mp@itiorh|, 8. 95; N,
7.61 F_ound: C,  58. A8 H-NVMFB(B50-N,) 8.783. (INHR, J = 7.6 Hz), 7.18
Properities: white gUlibiy B P- dab2tby HOCFIGRTH, &b ua),
( 4 aey~5-9; ~6, 0 6%?H s8 d|sapp(eg-red bbezo ), 5.72 (1H, d, J = 6.8
HO  on Hz. disappeared by D,O ), 5.70 (1H, d, J = 7.6 Hz), 4.03
(1H, t, J = 6.8Hz), 3.65-3.85 (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 (ethyl acetate);
m.p.: 171 to 173°C;
(\(NHZ "H-NMR (DMSO-d;) &7.72 (1H, d, J = 7.6 Hz), 7.38-
/ N .
\i_ N— 7.60 (5H, m), 7.19 {(2H, br s, disappeared by D,O ), 5.91
5 Q_/S m O  [1H, d, J = 6.8 Hz), 5.88 (1H, s, disappeared by D,O ),
HOS. %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,
im), 3.54 (1H, s), 0.39 (3H, s), 0.37 (3H, s)
. >P|;6pertiés:>coilorléss hoWder (ethyl acetate/n-hexane);
NH, m.p.: >197°C (decomposition) ;
(’éN "H-NMR (DMSO-d;) 87.74 (1H, d, J = 7.6 Hz), 7.19
»——;Si—o o N*QO 2H, br s, disappeared by D,0 ), 5.90 (1H, d, J = 6.8 Hz),
6 =4 5.86 (1H, s, disappeared by D,0 ), 5.75 (1H, d, J = 6.8
HO  BH Hz, disappeared by D,O ), 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),
0.11 (3H, s)
[0077]
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Hr,, 40 s), 8.23 (1 H d, J =7.9 H), 6.09 (1 H d,
J=7.9H), ~S'\// 585 (1H d J=6.3H), 4.32
(1 H d, J=6.3Hz), 3.89 13 Ho o-s 1H, m, 3.74 (2H,
m, 3.66 (1 H s), 1.55 (1 H m, 0.79 12H m, 0. 14,
-0.01 (each 3H, each s); FAB-LRMS negative) mz 522
(MH-; Anal. Calcd for 021H32F3N30, Si 0.7 H2O C,

[Zeblet;31H, 6.28; N, 7.84. Found: O, 47. 59; H, 6.27; N,

8.11. Properties: white solid; mp.: 218C NH2

THNVMROBVBO-d6) S 7857 (1H; d, N
2H5pr [d, 1 SEHe9 )| 5 86 (11'15#“"??“8'13"31&5& i H7\
5.74 HO O N-~O (OH, d| prdperied:. cdiondag powdier BHOY: ikp,: 2$()t0213°C
5.10 (| H, , 4.33 xg [H-NMR Msd-&) & 7B5HE)q (13H.88), (15 kBH,
m, 3.67 @" M, ;3,57 ElddiQpsebred B} D,05), 5.93- (A3 4 IH 6. 0he),
E)AEB?L(R%I} lgl%%z«a% : 99%&1 al:-f, ?,a%}f)p?gljé!ﬂ bf5i6 M $ky (11, ¢, J= 68
C13H31N3 >6—£00: Cizsdspeearefiby 075,53 (Hlgdgg = 7.6 Ha,
Found: | C, "54.18; 9, 7. 892 (N, tQJ 978.8HR} § 3874 5e@H, m). 3.60 (1H,
¢ol or | eSS powder (i sopgppanodH,kexane); mp.: 134 to
I37C 0 "H NVR (DVeO-d , di sappeared
by " )20) 8. 24 ”“H, Rl ,fji'es ﬁ%‘tés”l% ; é;ggﬂ ( JLT
17i_|’6 . -%—Sro (ZSthj)r $)56.863 di’s P 1dH X 3) 57@(13;1 Igpzsn
di sBppeared by _’O /) tH, 99”(13}‘42)t4’731H-d61 376p), 3.97 (1H,
3.82-4] 04 (3HHO Myo-s(3-5p. 620 KLH, m), 3.8, 38, G2Bis4 (1H, ). .97 (B,
Hz), 1{49-1.54 (2H, m ), o030 bf; d), S42,08!H,0.07) 0.0 (2hQHch
|12H M, 0.11 (3H, s) Ly rR9-1RilE. »3)ach GH9] 46 [Tabl e
T ' Properties: white solid;
NHz '"H-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, d, J = 6.9 Hz),
HMN’QO 5.74 (1H, d, J = 7.3 Hz), 5.65 (1H, s), 5.09 (1H, t, J =
9 N %/ 4.6 Hz), 4.32 (1H, d, J = 6.9 Hz), 3.89-3.91 (1H, m),
HO O'Si\_é 3.61-3.88 (2H, m), 3.56 (1H, s), 0.80 (9H, s), 0.03 (3H,
s), —0.89 (3H, s); FAB-LRMS m/z 382 (MH"); Anal,
Calcd for C,;H,;N;05Si-0.7 H,0: G, 51.81; H, 7.26; N,
10.66. Found: C, 52.06; H, 7.09; N, 10.65.
NHa Properties: colorless foam;
J <, "H-NMR (DMSO-d;) & 7.71 (1H, d, J = 7.3 Hz), 7.18
S b0 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 %
HO -5 m), 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,sHssN;OSi: 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,) 8 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 H2),
11 Ho—~ o Nf'&o - 3
X 7/ 5.73 (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 (iH, m),
~ 3.61-3.73 (2H, m), 3.56 (1H, s), 0.95-1.05 (21H, m)
[0078]
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Ex. Structure |nstrunental

anal ysis data Properti es:

col orl ess powder (hexane); mp.: 103 to 110C, 'H NWR
(DMSO-d6) S; 10.40 (1 H s, disappeared by ~o HN
DzO), 8.18 (1 H, d, J=7.8 Hz), 7.00 (1 H d, J =17.3
Hz) 05980H s, disappeared by D20 ), 5.93 (1 H,
d, J =6.4 16 ri-OON o Hz, disappeared by D20 ),
[Ba@be(‘&]H d J=7.8 H), 4.08 (1H dd, J = 6.4 Hz,
7.3 Hz), 38400(3Hn) HO CH 3.56 (1H, s), 1.44
AL = AR R AR R DR YO
185C; CHN-T~ N7 ' H NMR P{DNVBEGS: aB)lesSfoarh,On.881(610 H8°(s,

di sappeared by r wWN [BOYMR SDRBOCA,) B, 7.78 (18, & J7= 33H-Iz),,7.19
gi 22 (1 H d, J 7 3 (2117bréps*dé)ﬂ-| 3; ﬁiéﬁ rg'ﬁ 5(3lckn, ) J 213
sa
(1H, P )eﬁ}%.—i ? Q};‘é )%%3%29 ‘i HP’S;B(W s),
099 [3H, s) P Pro t WL B (260 omHe5r 3581 R aa, o
(c]i i sppropyl et hel\) =HN¥ Hz.d P11.5 szes ﬁ@)(11148>c1 58 (2HNIVIR 0.80
(DMSGr d6) S; 10.39 (1 (bhH,sw), diisappearsd-byo (efeh 3HOeachG);
O % 2 Dﬁg} : (ﬁl EI(Z3)(16H(FA@»—L§MS A B2, (MHR3 Andi. HCaldd Jor
5.99 (1 H d, =59 szz”’(é“ §|§'2 %%gﬂpg‘ﬂ&g‘ Z)é ik
3.94-4.14 (4H. 1 ). PEE '1'18%4 Ns¥853 16 (2H s), 2 27
(6H B), 0.95- #,20 21 I'l"ropt‘_‘*'l‘ines white solid; m.p.: 182°C
[<N croo |[H-NMR (DMSO-dg) 8 9.22 (1H, br ), 8.44 (1H, br
Ho~ o N»&O s), 8.23 (1H, d, J = 7.9 Hz), 6.09 (1H, d, J = 7.9 Hz),
\Q__\_// 5.85 (1H, d, J = 6.3 Hz), 4.32 (1H, d, J = 6.3 Hz), 3.89
13 HO' os<—é< 1H, m), 3.74 (2H, m), 3.66 (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. Calcd for
C,,H,,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,) 8 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’\QO (1H, d, J = 7.3 Hz), 5.57 (1H, s), 5.10 (1H, m), 4.33
14 \Qj’ (1H, d, J = 6.9 Hz), 3.89 (1H, m), 3.67 (2H, m), 3.57

(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,4HyN;0,Si-0.6 H,0: G, 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;
'H-NMR (DMSO-d;) & 10.90 (1H, s, disappeared by
D,0),8.24 (1H, d, J = 7.6 Hz), 7.24 (1H, d, J = 7.6
Hz), 6.00 (1H, s, disappeared by D,O ), 5.94 (1H, d, J =

15 W B 6.3 Hz), 5.83 (1H, d, J = 6.3 Hz, disappeared by D,0 ),
4.09 (1H, t, J = 6.3 Hz), 3.82-4.04 (3H, m), 3.58 (1H,
Is), 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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[0080] Pharmacol ogi cal Test Exanple 1 Antitunor

ef fect of the conpound of the present invention when
perorally adm nistered to Donryu rat subcut aneous
tunor inplantation systemCells of a Yoshida Sarcoma
cell line (rat ascites tunor) intraperitoneally
subcul tured in Donryu rats (Charles River
[Tatblox ilori es Japan, Inc.) were inplanted

subcut aneously to 5-week-old Donryu rats in the back

£ 104 || I aViks)
trhereet—at—2—>—104——ecets+-0—2—Four—days—af tet

_nfxant/at i on, StEEebhody wei ght 47 pinstEugeptalanlysig data
measured, and the rats rEpe@ies) diieidss powdeh@exand) 1@ p.: 103 to 110°C;
averagg body wei ght was meampy/(ofitld PEt Weed (&, disappeared by

groups | (7 rats pero gr oup

deri vatli ves V de)zg} §§nglg,ncbéla?8E‘%% Q§0}1H d, J =17.3 Hz),
hyd oxy r opyI I 5.88 6 Hs ol WistropRredM@:Q he 5.93 (1H, d, J=6.4
res tc No or s g@elsamrmsoper pradgd YiH, d, J = 7.8 Hz),

qdmi ni g ter 0 each raj o£YRY ydgdgy_ 40m, 4 Hgf’% élf 00 (3H, m),
groupi rjg once’ abHday for | 'seven

ol / kg/|day. The ECyd der 9‘2\51"{/e9)a%//\é%(9é1/aﬂ)u%§9e&9*{ ﬁge%m(:"" s,

fimes. |As a control in eh(@est, ECyd was used in an

5qui noljar_anount_as the E@(pg gseggk}(,g;slpg\,%er? MED. n‘-}i?}’?BOto 185°C;

{
after the day of gwedping,_ Y
mce in the phar ggr ﬁ% adr‘?f)nl St |on sa‘fc?eare‘j by

Nas”mscls d,_Th .Kum)r V\%epg 27 of! My HeJ m ?:é ‘126 m é‘ﬁ’ o = 7.3

phar'mage "cal en? haduhessraclod (B8t e eeH disappeared by D0 ),
non-tr eat ment gr oup) %]—%'o%%ﬂerﬁ)s%wm 1hHes. ﬁé’@hagﬁo 89 (9H,

funor wei ght of %ch ~of| .t 2 ceuEl ca$ agent
dministration group an Qtﬂéo 1§ O 1 group was

ral cul ated. Tunor g _é)_ Prépaitid: EdIdBIBssrp&ﬁdEr (dljsbpﬁ?r)pymr);
jet er m{ned t hrou eN/o mbheseftohdsam ng equati on,

\
N6 /N "H-NMR (DMSO-d;) &; 10.39 (1H, s, disappeared by
-
18 /< Qb’ ° - D,0),8.20 (1H, d, J = 7.6 Hz), 7.23 (1H, d, J = 7.6
e By Hz), 6.03 (1H, s, disappeared by D,O ), 5.99 (1H, d,

1J=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 subcutaneocusly

to 5-week-0ld 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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wher eby antitunor effect was evaluated. [0081] IR(%
= [1-(TWest)/(TWont)] x 100 (Equation 1) [0082]
[wherein TWest and TWont represent the average tunor
wei ght of the pharmaceutical agent adm nistration
group and the non- treatnment group, respectively]. The
test results are shown in Table 6. [0083] 48 [Table

of Eacrippluritp NIlIeaRI(eq, andstlze BADY Wer® googpedjso that
88.3 12 91.5 13 99.8 14 99.8 ECyd 46.6 [0084] As

the RNerage dte wighervas a1¢3r Bdns @it dreveemethe groups
conpound of the present invention was found to exhibit

(7 esales 1RSE FFRYRunor effect as conpared with ECyd.
Separately, the conpound of the present invention was
perR@l | 9f dehe nFSY @ reer 1 R PbYieg uWaal @1FaPsvednar sergpended

. ECyd level was neasured. The conpound of the present

in | Gash e OXNaRr FRIUHER f ey sant bitoserse Higien, and the
concentration in blood as conpared with ECyd. For,

re§g&ﬂﬁﬂQ5sqiﬁﬁﬁﬂnuﬁgjﬁqueQﬁlqﬂ was perorally administered

to each rat every day from the day of grouping once a day for
seven days at a dose of 12 umol/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 mice in the pharmaceutical agent administration group
was measured. The tumor weight of the mice 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 group 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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12, 14, 15, 17, and 18 exhibited particularly high
concentration in blood. [0085] Preparation Exanple 1
Tablets [0086] 49 [Table 7] Compound 1 50 ng Corn
starch 50 ngy Mcrocrystalline cellulose 50 ng
Hydr oxypropyl cellulose 15 ng Lactose 47 ng Talc 2
Magnesi um stearate 2 ng Ethyl cellul ose 30 ng
[Ts#eke whted gl yceride 2 ng Titani um dioxi de 2 ng
00h89§§iNE9ii§h§(%Fd h wei ghing 250 ng and having the
aboye—coffpositron, were prepared through a routine
ret Hod- [Ooué]sPr paration Exanple 2 Granules [0089]
[TaBl e 8] |Coftpetind] 9 300 ny Lactose 540 nmy Corn
stalch 100 ng9.#ydroxypropyl cellulose 50 ng Talc 10

ng 11 88.3

12 91.5

13 99.8

14 99.8

ECyd 46.6
[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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[0090] Granules (1,000 ng/sachet), having the above
conposition, were prepared through a routine nethod.
[ 0091] Preparation Exanple 3 Capsules [0092] 50

[ Tabl e 9] Conpound 11 100 ng Lactose 30 ng Corn
starch 50 ngy Mcrocrystalline cellulose 10 ng
Magnesi um stearate 3 ng [0093] Capsul es, each

[T ghitlg 193 ny and having the above conpositi on,

o my qfalcu through—= !UULIHB d] [ 0094]
qu-—ﬁi'lﬂcoﬁl Ida.Ll ot E/(an"pl e—4— Ly ectt+on g G@gd [Tabl e 10]
1-‘5 100 nrn Sodi-um-chlor ﬁ rrg Distill ed

Mx@mﬁrxﬁaﬂﬂ%rqmm%m. ate %Pmmaf (2 i/ anpl e)
| Hydrgelpranyecs B gt d_havi ngl theMdhove conpositi on

Langsoser epar ed through a routinel #éthed, [ 0097]

Tarepar ati on Exanple 5 Syrup 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.
[o088]

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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[0098] [Table 11] Conpound 3 200 ng Purified sucrose

60 g Ethyl p-hydroxybenzoate 5 ng Butyl

p- hydr oxybenzoate 5 ng Fl avor Appropriate anmount

Col ori ng agent Appropriate anmount Purified water

Appropriate anobunt 51 [0099] Syrup having the above

conposition was prepared through a routine nethod.
[Talabo]9] Preparation Exanpl e 6 Suppositories [0101]
C&ﬁB@Hﬁﬁ.%é] LQnEggnd I4—300 Ty YggpﬁgT‘VVBS

pu | + P | [ 'y
CIéDLCI?S.L,4UU u? tTradenarK ignﬁéﬁi re of nono ,
L " | T Su.bcu LIL®.!

ty acids

, . i i te Novel)

MifrRey s talddde 1Gerlilad 488i ng t hel@b@%e Conmpositi on

Magmes 1ugr e@eadtichr ough a routi ne3n@ghod. | ndustri a
Applicability [0103]

faVa¥a
t——at
C

[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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The 31-ethynylcytidine derivative or a salt thereof of
the present invention is a useful anti-tunor drug
whi ch exhibits excellent anti-tunmor activity and
excel l ent oral absorption. Therefore, problens
involved in intravenous admnistration of a drug and
i nposed on patients; i.e., nental and physical pains
[0@%¢l excessively high nedical cost of outpatient
treatnent, can be solved, whereby renmarkabl e
i NP BYeReRdvHRT t e quaPYeE yCOTPPS | el pmOYE s aPrpRR FeGt Shrough
Is expected. 52 Cains 1. A 3 -ethynylcytidine
a FEHF iR iNethepresented by formula (1) : [FI] HMVX N
Y- N\ 0 HOB b-Z (1) (wherein X represents a
[0} ogen atom an al kyl carbonyl group of which al kyl
nmoiety is a C-C6 |inear or branched al kyl group
Pregaich- Ry FeeP e stubSUPPRSHTECTdESan al koxycar bonyl
roup of which al koxy noiety is a C-C6 |linear or
[03t Hnched al koxy group which may have a substituent;
one of and Z represents a hydrogen atom or a group
[T(aﬁl)e(F@)(R:%) Si- and the other represents a group
CHBEUIDNGE) ST -7 and R R F3 359 mgFo,) and F6,
WiWZEED TR SRE LUl § OO T FTErgat nfTjom one
tr%]%kﬁ'r{?ﬁrk’, %amgt ee%%ngno%ogl-d O linear”dr branched
ai?' ¥ha 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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group which may have a substituent, a C3-C6 cycl oal kyl
group which nmay 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 claim1l1, wherein, in fornula
(1), Xis a hydrogen atom an alkylcarbonyl group of
which alkyl noiety is a €lad®slinear or branched
al kyl group which may have, as 53 a substituent, an
am no group nono- or di-substituted by a d-C6 |inear
or branched al kyl group, or an al koxycarbonyl group
1. ofs Hi-ef hymdey tigtieey dey iyatives nerFeserdec bah desgula
al koxy group; one of Y and Zis a hydrogen atomor a
(I)group (R1l) (R2) (R3) Si- and the other is a group
(R4) (R5) (RB) Si-; and R, R2, R3, R4, R5, and Re6,
ich may be identical to or different from one
anot her, each are a Cl-Cl10 |linear or branched al kyl
group, a C3- ¥cl oal kyl group, or a C8-Cl4 aryl

group. 3. -ethynyl cytidine derivative or a salt

t hereof as de cribed in claiml1, wherein, in fornula

(1)Y—0& spa NR rogen atom an alkylcarbonyl group of

whi ch_alkyl) noiety is a O-C6 |linear or branched

al kyl whi ch may have a dinethylam no group as a

substlﬁgent0—1&' an al koxycarbonyl group of which
al koxy nK jyety is a d-C6 linear or branched al koxy
group; o 3 of Y and Z is a hydrogen atomor a group

ng%%ir(g ) s%ﬁitsa%d th ot her | S a r %ﬁ%ﬂs?@%} group

o TSIy e L e
gro&i;d clﬁ'}/lma%/t %’g)\/‘e A a bcﬁc C:r':uent r y(%r 95[19 uflkoxycarbonyl
group of which alkoxy moiety is a C1-Cé 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 Cl-C1l0 linear or branched alkyl
group which may have a substituent, a C3-Cé6 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 C1-Cé linear or branched alkyl group which may have, as
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4. A 3l-ethynylcytidine derivative or a salt thereof
as described in claiml1, wherein, in formula (1), X
is a hydrogen atom one of Y and Z is a hydrogen atom
or a group (Rl) (R2) (R3)Si- and the other is a group
(R4) (R5) (Re)Si-; and 54 R1, R2, R3, R4, R5, and RG,
which may be identical to or different fromone
a gt hEfueRlc PRraNENTIIRP | THRAT OF dbr%%ﬁEHt‘éFWIbY a
ou a C3-C6 cycl oal kyl group, or a C6-Cl4 ary
C1 g(?@ugm%ar £8' b%%%%?qi cy B} e AR | v%¥| e %%kﬁxg%ﬂfbonyl
thereof as described in claim1, wherein, in formula
grquy of yhigh %]y]‘él?}éﬁge‘ﬁoh%% l%n"é %% §6 ahineay sof branched
hydr ogen atom or a grou (R3) Si- and the
al]‘b?’ﬁérglf%u%' e et R%)‘W‘%S% 3(*?26? 1§Y TOFd a’F&“‘ ®R2, & R@toup
;and R6, which may be identical tp o
(Rdl fRfér(B mS¥ rcﬁ“ﬁl%n%h%n%’flﬁ%ﬁ: 1R NIEPWP a(Ry)- @8)I Rnbdt - prand

' 3Rt Rymyiey el ABOHEY| Vil e 1Y SDEaf deRbbrabr tasoT
rlb inclaiml, wherein, in fornu 1
dl’ﬂﬁ%ﬁ la%n?n%naen%frh@«ran%a EENE ofers oﬁjgéﬁ Lingetng®
R4) ( R5 R4, R
R Ty B | ot TR TR T SERD T o dre 14

ot her each are a - C8 |inear or branched al kyl
ﬁ P a phenyl group. 7. A 3'-ethynylcytidine
derivative or a salt thereof as described in claim1,
vvherein inforrrula(l) X is a hydrogen atom one of

and z.is alom and .t he ot her
? bt 311/—‘Iy51| ‘%’hyﬁ Sln| &rlgﬁﬁ,lvf 4 &t hﬁ Iscﬁaeregﬂfo&ﬁ

desacélu' [éoe{ocglvea'%ﬁy:%;qe‘%@yg o2 et ra- os} i 11412

hyoﬁl rgy%tlﬁxy %kyﬂ%’]ﬁgﬁ( ro}ﬁ%gﬁ)up of which alkyl moiety

is a Cl1-Cé linear or branched alkyl group which may have a
dimethylamino group as a substituent, or an alkoxycarbonyl
group of which alkoxy moiety is a C1-C6 linear or branched
alkoxy group; 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-Cl0 linear or
branched alkyl group, a C3-C6 cycloalkyl group, or a C6-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 ¥ and Z is a hydrogen atom or a group

(R') (R?) (R?)Si- and the other is a group (R*) (R®) (R®)Si-; and
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55 8. A 31l-ethynylcytidine derivative selected from
anong the following (1) to (17) or a salt thereof:
(1) 1-[5-0-(tert-butyldinethylsilyl)-3-Cethynyl-

ri bofuranosyl]cytosine, (2)
1-[5-Otriethylsilyl-3-Cethynyl - ri bof uranosyl |

, Cytosi pe,
. 5%8—5>tr3|66bw099ﬂ531yIW%1€be@ﬁ¥n?? Rdeptical to or
ri bofuranosyl] cytosine,
diffeurent (Hremt PP - %U%E$?¥5|$?F¥ 3re- 2t AynglORL ppear or
rlbofurano | ] cytosine, %
bramclhe %il%‘é%@l s?1G3-8 ccaéft‘:h%%Y%-ﬁroupl or a C6-Cl4
rlbofuranosyl] cytosi ne, (6)
aryl (BP9 net hyl t hexyl si |yl - 3- C- et hynyl -
ri bof uranosyl] cytosine, (7)
1-[5-0-(tert-butyl di phenylsilyl)-3-Cethynyl -

bof | 8 ]
5. Ir1IA[% gf ano?y ] é¥1dOSI y '(H%?twesi%ﬁ) SRIE IRARAL 12R
f t
aesEr i AL %ff?yidf%%%)%f@f $8) farmalg nihy1 K-k

i bof ur

. S0 | SoF it o | 4 -3- léz%mmm:orﬁ o = oo

R @5 BT Sylo‘%?%p L IT5A95 e o gRgHR | (RGR") (R si-; and
'ﬁ?gf@f aq@%'l%? ety e he%%%w{ﬁy P Je?%%lm R
a1 b IR Y KRN ¢ ettt sy 711 5. Himear or

branched alkyl group or a phenyl group.

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, (14)
1-[5-0-(tert-butyldinmethylsilyl)-3-Cethynyl-R D
ri bofuranosyl]-4- N heptanoyl cytosi ne, (15)
1-[5-0-(tert-butyldinmethylsilyl)-3-C ethynyl -
ri bof uranosyl]-4-N-(tert-butoxycarbonyl)cytosine,
(16) 1-[5-0-(tert-butyldinethylsilyl)-3-Cethynyl-
ri bofuranosyl]-4-N (N, N-di net hyl gl ycyl) cyt osi ne, and
(17) Lo s
8. 1.4 3 'ogthmwieproiAng 19851 R E & iymyecied | Botramery | the
- 4-N- (N, N-di net hyl gl ycyl ) _cytosine. 9. A
fo%%%Yh%%e&% ] cP &b o@FtPoﬁaéBnFB?ﬁ?ﬁﬁ a 3' -
et hynyl cytidi ne derivative or a salt thereof as
(1} ekt {207 hterhyPoREl@imerBYE11vEb-8-Gnathynyl-p-D-
harmaceutjcal carrier. 10. An anti-tunor drug
ribQHiLaReeyl hgﬁtoﬁfﬂ9nylcyt|d|ne derivative or a salt

thereof as recited in_any one of cl 1to 8 and a

2bh%Tﬁ%t%u¥¥%%Fh¥%?%1%¥ 31@ eEﬁYBYérgaﬁtl-tunDr dr ug
tainin -ethynyl cytidine derivative or a salt
rl??é#%ﬁﬁoﬁg f%%??%ﬂn¥n any one of clains 1to 8 and a
har paceuti cal carri er,
>§ eE%y%y%Wﬂ%%pzﬂ%ﬁ%&%.%e o?t%m&%fﬁflﬂereof as

ited |nlﬁg%tone of clains 1 to 8 for producing a
%Fanﬂﬁy A escribed in claim 12, wherein the

2{12%1%— %&é@j‘iﬁl theogruget gyg} bt eaﬁ?ﬁldfu bé(rj_ulgh
rl%?;?égégéy ?¥#§F{£§atnent of tunor, characterized in

conbrlses adn1n|ster|ng a

(57 et e Tt lrety L AL 510t s PR b i Fect  ve
ri ngéyfﬁé§@%§§ﬁeln need t hereof .
(6) 1-[5-0-dimethylthexylsilyl-3-C-ethynyl-p-D-
ribofuranosyl]cytosine,
(7) 1-[5-0-(tert-butyldiphenylsilyl)-3-C-ethynyl-p-D-
ribofuranosyl]cytosine,
(8) 1-[2,5-bis-0-(tert-butyldimethylsilyl)-3-C-ethynyl-1-3-D-
ribofuranosyl]l cytosine,
(9) 1-[2-0O-(tert-butyldimethylsilyl)-3-C-ethynyl-1-p-D-
ribofuranosyl] cytosine,
(10) 1-(2,5-bis-0O-triisopropylsilyl-3-C-ethynyl-1-3-D-
ribofuranosyl)cytosine,
(11) 1-(2-0-triisopropylsilyl-3-C-ethynyl-1-B-D-
ribofuranosyl) cytosine,
(12) 1-(2,5-bis-0O-dimethylthexylsilyl-3-C-ethynyl-1-3-D-

ribofuranosyl) cytosine,
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16. A nethod for treatnent of tunor as described in
claim 15, wherein adm nistration neans is oral
adm ni stration. 58

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

(14) 1-[5-0-(tert-butyldimethylsilyl)-3-C-ethynyl-p-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-B-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.

15. A method for treatment of tumor, characterized in that
the method comprises administering a 3'-ethynylcytidine
derivative or a salt thereof as recited in any one of claims

1 to 8 in an effective amount to a subject in need thereof.

16. A method for treatment of tumor as described in claim 15,

wherein administration means is oral administration.
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