1 7 5' - DEOXY- CYTI DI NE DERI VAFFRERE6 3.

The present invention is concerned with novel 5'-deoxy-cytidine {P063 try.
derivati ves, pharmaceutical conpositions, a kit thereof

for assisting a delivery of 5-fluorouracil 5 selectively to
tunor tissues and process for nanufacturing the novel 5'-deoxy- Ref 117484
cytidine derivatives. - IS SHEET HAS BEEM ¢ particularly, the
present invention relates to novel .E"(f EPVA@U i di ne

derivatives represented by the genkralJdorrHea—{ty—[err]

(1) 10 wherein Rl is a hydrogen
atom or a group easily hydrol yzal

physi ol ogi cal conditions; R2 i% M- dIDING DER SS=ER4 /gr oup

[wherein R4 is a saturated or unsaturated, straight or branched
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whi ch pharmaceutical compositions) igpkit theredffonassisting adlediven oftS1tleerovyacil
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al kyl. group [ éMmidine gdejivalvesubstituted with hal ogen aton(s)], a vinyl or

et hynyl group [which may be substituted with hal ogen aton(s), Cl-4 alkyl,
20 cycloal kyl , aral kyl, .or aromatic [.in i ch may,have one or nore
e i, o, o b e S S Bl
do not nean adeyivativesireptesented by the general formula (1), at the sane tine.

Al t hough 5-fluorouracil (5-FU) or its derivativesR@re clinically useful
antitunor agents for the treatnent of variousygetid tunors, in general they
are still 25 not satisfactory | tehgs of efficacy and
safety. These drawbacks are nainly due N¥% to rapid

i nactivation of 5-FU by dihydropyrim dine dehjydrbgenase (DPD) and/or

the unsatisfactory delivery of 5-FU to tunoP tNSsues with respect to tunor
sel ectivity. The attenpts to enhance thB3Gntg t finor actd'ﬁ/ity of 5-FU or its

10 R'O  OR!
wherein R1 is a hydrogen atom or a group easily hydrolyzable under
physiological conditions; R2 is a hydrogen atom, or -C0O-OR#4 group
[wherein R4 is a saturated or unsaturated, straight or branched

hydrocarbon grdup consisting of one to fifteen carbon atoms, or a group
15 of the formula -(CH2)n-Y (in which Y is cyclohexyl or phenyl; n is an

integer from 0 to 4)]; R3 is a hydrogen atom, bromo, iodo, cyano, a C1-4
alkyl group [which may be substituted with halogen atom(s)], a vinyl or
ethynyl group [which may be substituted with halogen atom(s), C1-4 alkyl,
cycloalkyl, aralkyl, or aromatic ring which may have one or more hetero

20 atom(s)], or an aralkyl group which may be substituted; with the proviso
that R2 and R3 do not mean a hydrogen atom at the same time.

Although 5-fluorouracil (5-FU) or its derivatives are clinically useful
antitumor agents for the treatment of various solid tumors, in general they are still
25 not satisfactory in terms of efficacy and safety. These drawbacks are mainly due
to rapid inactivation of 5-FU by dihydropyrimidine dehydrogenase (DPD) and/or |
the unsatisfactory delivery of 5-FU to tumor tissues with respect to tumor
selectivity. The attempts to enhance the antitumor activity of 5-FU or its
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-2: 7 derivatives by inhibition of DPD have al ready been reported the

co- adm nistration of 5-FU or its derivative with a DPD inhibitor such
as uracil [USP 4,328, 229], 5-ethynyluracil [WD92/04901],
5- chl or 0- 2, 4-di hydr oxypyri di ne [ USP 5,525, 603] etc. Such

co-adninistration resulted in enhancement of-2+e antitumor 5 activity of
5-FU or its derivatives, but the safety profile was not so inproved due to
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model s. 15 consequerma 5-Ebdeveliiy incgeasqssbath in hyngeard plasma)nul a (1) are

expl ained in nore det ail as follows; Expl anati on of R1: 20 R1
is a hydrogen at om ﬂ_rou& easi IZ %drol gzabl e under physi ol ogi ca
condi ti on. “COP ast, in aerprdanes, with dhe-present invyentiga|i V%‘bﬁ%&ﬁh@t
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saturated ofsunsaturated, straight or - branched hydrocarbon group

consi sting of one t fi fteen carbon atons r abl ‘nmeans t hyl ,

iyl - e propyl . 1- | BisRSRRRIVA GRS b o geheral BRWNd (harmgRpRRd n more

n- butyl | sobutdétall asedslmwgqutyl 3, 3-di net hyl butyl, n-pentyl, isopentyl,

neopentyl 2-

Explanation of R1:

20 '
R1 is a hydrogen atom or a group easily hydrolyzable under physiological
condition.

In the above, the term "a gl;oup easily hydrolyzable under physiological
25 condition” preferably means acetyl, propionyl, benzoyl, toluoyl, glycyl, alanyl, -
alanyl, valyl, lysyl, and the like.

Explanation of R2:

30 R2is a hydrogen atom, or -CO-OR4 group [wherein R4 is a saturated or
unsaturated, straight or branched hydrocarbon group consisting of one to fifteen
carbon atoms, or group of formura -(CHo)n-Y (in which Y is cyclohexyl or phenyl;

n is an integer of from 0 to 4)].

35 In the above group R4, the term "a saturated or unsaturated, straight or
branched hydrocarbon group consisting of one to fifteen carbon atoms” preferably
means methyl, ethyl, n-propyl, 1-isopropyl-2-methylpropyl, 1,1,2-trimethylpropyl,
n-butyl, isobutyl, 2-ethylbutyl, 3,3-dimethylbutyl, n-pentyl, isopentyl, neopentyl, 2-



-3- propyl pe“t¥dlsSﬁQeth§‘s>@éLnR @n&hihyl hexyl , n-heptyl, n-octyl, allyl,

2: buten-1-yl, 3-bute pent en- 1- yI 4-penten-1-yl _
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3- hexen-1-yl, 4 hexe
The term a group of t 2) n- Y (| n whi ¢ p]_}qgtg exyl or
phenyl which groups nmay be nono- or di substi}ut ed h" f‘f“” atkyt—or Cerr]

al koxy; nis an integer fromO to 4)" preferably rreans cycl ohexyl ,
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I n the nost prteaflecyl andgehbdileent of the conmpounds in accordance with

the present invention, R4 neans n- propyl n- butyl, n-pentyl, |sopentyl
neopentyl , n- h I 3, 3-di neth butyI 2-eth IbutyI phenyleth
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or aromatic ring which nay have one or ‘more hetero atom(s)]"
preferably nmegmegplamation oflR3chl orovinyl, 2-bromovinyl, 2- 30 brono-1
-chl orovinyl, ethynyl, prop-1 -ynyl, but 1-ynyl, pent-1-ynyl, hex-1-ynyl,
3, 3- dlnethyl but 1-ynyl, cyclopentylethynyl cyclohexylethynyl
phenyl et hy 4| ,R3is a hydrqgeeratopr, bperhoy indo, cyano & C1y4 alngmhp [which may be

cthynyl, %'yfst@%ﬁfﬁt%@“ﬂa?ﬁe rL e, ngvmv h gs eyl Greip FENGH ) B8 o 1y
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i nvention ar e:substituted; with the proviso that R2 and R3 do not méan a hydrogen atom at the
20 same time.

In the above, the term “a C 1.4 alkyl group which may be substituted with .
halogen atom(s)" preferably means methyl, trifluoromethyl, ethyl, propyl and the
like.

25

The term “a vinyl or ethynyl group [which may be substituted with halogen
atom(s), C1-4 alkyl, cycloalkyl, aralkyl, or aromatic ring which may have one or
more hetero atom(s)]” preferably means vinyl, 1-chlorovinyl, 2-bromovinyl, 2-
bromo-1-chiorovinyl, ethynyl, prop-1-ynyl, but-1-ynyl, pent-1-ynyl, hex-1-ynyl, 3,3-

30 dimethyl-but-1-ynyl, cyclopentylethynyl, cyclohexylethynyl, phenylethynyl, 3-
phenylprop-1-ynyl, pyrid-2-ylethynyl, imidazol-é-ylethynyl, and the like. The most
preferred group is ethynyl and iodo.

The term “an aralkyl group which may be substituted” preferably means 3-
35 (benzyloxy)benzyl, 3-methoxybenzyl, 3-bromobenzyl, 3-methylbenzyl, 3-
hydroxybenzyl and the like.

Preferred 5'-deoxy-cytidine derivatives of the present invention are:



-4 - 5' - deoxy- 5- et hynyl cyti di ne, 5' - deoxy-5-prop-1

-ynyl cyti di ne, 5-but - 1-ynyl -5' - deoxycytidine, 5

5' - deoxy-5-pent-1 -ynyl cytidine, 5' -deoxy-5-hex-1 -ynyl cyti di ne,
5' - deoxy- 5-i odocyti di ne, 5- br onp- 5 deoxycytldlne
5-(1-chlorovinyl)-5"-deoxycytidine, 10 -4+ - deoxy- 5-vi nyl cyti di ne,

5' -deoxy-5-trifluoronethylcytidine '

5-(3- benzyloxybenzyl) 5' deoxycytldlne 5-cyano-5' - deoxycyti di ne,
5' - deoxy- N4- (n- pent onycarbon t|d|ne 15

5' - deoxy- N4- ( n- peRte W%‘F &rop-1 -ynyl cytidine,

5-but - 1-ynyl -5 dgodyogwkqﬁbpqn | idirig, bonyl ) cyti di ne,

5' - deoxy-5-pent-1 en 0X carbonyl)cytldlne

5' - deoxy- 5- hex- 1 'XHY( {55 ?ﬁﬁ%?%arbonyl)cytldlne

5' - deoxy- 5- b odo- N&*-deexeSipantdywrayiddidine, cyt i di ne, 20

5~ (1o chi or ovi nyl ) S5Ae8gp it @E’*‘WMH%%LL bonyi ) cyt i di ne.

N4- (ethoxycarbonyﬁ}dsoﬂﬁédﬂgo Mﬂﬁylcytldlne

N (- but oxysar BLQ"“*?W%,% : é@'.“ﬁ”y' i dine. 25

5' - deoxy- :\14 (n- pegf PN YOS rdecxy Y‘lﬁi)(’l‘%yt i di ne

EM égggiyhﬁazﬁagge?géggygg @ R&;%|P¥Lcyhg?gggthylcytidine,

5-(3- benzyl oxybenzy ? 8'%V% W onycarbonyl)cytldlne,

5- cyano- 5' - deoxy- 843¢tbenzylaxybergyixbhdegtyoytidind] ne, 30

e

5' - deoxy- 5- et hynyB- Kpearhpmylayt ldﬂﬁk

34 ?ﬁoﬁﬁt g )(15‘(’-: 2¥BX'5‘ aléo E&%&ﬂ’%hl rébrne nylcytidine,
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> -deoxy-5-ethyny -deoﬁ-sﬂgggi -(gng:%ty%%ygaﬁrbonyl)cyﬂdme,

20 5-bromo-5'-deoxy-N4-(n-pentyloxycarbonyl)cytidine,
5-(1-chlorovinyl)-5'-deoxy-N4-(n-pentyloxycarbonyl)cytidine,
N4-(ethoxycarbonyl)-5'-deoxy-5-vinylcytidine,
5'-deoxy-N4-(n-propoxycarbonyl)-5-vinylcytidine,
N4-(n-butoxycarbonyl)-5’-deoxy-5-vinylcytidine,

25 5'-deoxy-N4-(n-pentyloxycarbonyl)-5-vinylcytidine,
N4-(benzyloxycarbonyl)-5'-deoxy-5-vinylcytidine,
5’-deoxy-N4-(n-pentyloxycarbonyl)-5-trif|uoromethylcytidine,
5-(3-benzyloxybenzyl)-5’-deoxy-N4-(n-pentyloxycarbonylicytidine,
5-cyano-5'-deoxy-N4-(n-pentyloxycarbonyl)cytidine,

30 5'-deoxy-5-ethynyl-N4-(methoxycarbonyl)cytidine
5’-deoxy-N4-(ethoxycarbonyl)-5-ethyny|cy,tidine
5’-deoxy-5-ethyny|-N4-(n-propoxycarbonyl)cytidine,
5'-deoxy-5-ethynyl-N4-(isopropoxycarbonyl)cytidine,
N4-(n-butoxycarbonyl)-5’-deoxy-s-ethynylcytidine,

35 5'-deoxy-5-ethynyl-N4-(isobutoxycarbonyl)cytidine,
5'-deoxy-5-ethynyl-N4-(n-pentyloxycarbonyl)cytidine,
5'-deoxy-5-ethynyl-N4-{(2-propylpentyloxy)carbonyllcytidine,
5’-deoxy-5-ethynyl-N4-(isopentyloxycarbonyl)cytidine,



- 5=~ 5' - deoxy- 5-et hynyl - d-[ ( 2- nethylpentyloxy)carbonyl]cyt|d|ne
55 - deoxy- 5-et hynyl - Nd- [ ( 3- net hyl pent yl oxy) car bonyl ] cyti di ne,

5' - deoxy- 5- et hynyl - Nd- ( n- hexyl oxycar bonyl ) cyti di ne,

5' - deoxy- N4-[ (2- et hyl butyl ) oxycar bonyl ] -5-et hynyl cytidine, 5

5' - deoxy- N4-[ (2- et hyl hexyl ) oxycar bonyl ] - 5- EFhynyl cyti di ne,

5' - deoxy-5-et hynyl - Nd- [ ( 2- phenylethoxy)carbonyl]cytld|ne

N4- (cycl ohexyl oxys & thiyny mé antjloxy)caitisnylcytidine,

N4-[ (cycl ohexyl aal ﬁyﬁmﬂ g%&w tﬁ@ﬁﬁ%@}' ty'l]gin?c?he

-deoxy-5-eth

-deox§ N4- [(% 35'etleoxyF5rbthynyih# 4 a+Heoyloxyedrbenpljeytiding, | di ne,

, 3 -di-O tylg tid
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, 3" -di - O%cetyl5 @M&%‘I@-ﬂhm sty/lbowpa@onyl]- -ethynylcytldme

g gl 8acezy:5’%&@t5‘% T-N“f[ b ﬁrbﬁri?}jbﬁiﬂlmé“t ng 15

i-O ace 0 - ar V|n cytidine,

, 3 -di - OacetiINNZ(c ﬁ@'ﬁ%{vmgarh@zswg C%OXM é\?&ﬂ Igytig) %y%/l di ne,

33 d::h oOa 22?; |yN4‘<’g(cyd Mtﬁmﬁmbwhyﬂ&debmﬁéthﬁaw?yggﬁiﬁlt |n g i ne,

-deoxy 5-et hyny &? g@éﬁ?%%ﬂ%&?&ﬁﬁﬁ%ﬁ%d%

- (cjieoxy glﬁat EynyS -demy( &BMWVW&WDM}&-&IWW@Wt i di ne

- deox e Nyas- BXY&
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5- deoxy- 5- et hynyl
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A- Fp Pl repr eg’ i 'tcg'aﬁ%!} B@f &W@%ﬁ%&ﬁgﬁﬁmﬁ"ﬂ"&g@%mﬁo IObenzoyl

trimethylstjyl, 2 3{d!-|0—abe‘lyy-5taldemtya H{nipropaxytartionyl)-S-winyl cess A

Conpounds repres Hhed! © t he

sag as defi ISled a%b e gﬁ“%@"ﬁ‘wﬁ@a&%mﬁnﬁ% nBr@ﬂ’rdYH represent ed by

the fornula (11) 2,3-di-O-acetyl- 5-deoxy-N4 -(n-pentyloxycarbonyl)-5-vinylcytidine,
2',3"-di-O-acetyl-N4-(benzyloxycarbonyl)-5'-deoxy-5-vinylcytidine.
5'-deoxy-5-ethynyl-N4-(n-decyloxycarbonyl)cytidine

20 5'-deoxy-5-ethynyl-N4-[(2,6-dimethylcyclohexyloxy)-carbonyljcytidine
5'-deoxy-5-ethynyl-N4-(benzyloxycarbonyli)cytidine
5’-_deoxy-5-ethynyI-N4-.[(1 -isopropyl-2-methyl-propoxy)carbonyi]cytidine
5'-deoxy-5-ethynyl-N4-[(3-methoxybenzyloxy)-carbonyllcytidine.

mmmml\al\gmml\)mmmmo—l

25 The novel 5’-deoxy-cytidine derivatives represented by the formula (i) can
be produced according to the following methods. In the following process A-F,
P1 represents a hydroxy protecting group such as acetyl, benzoyl, trimethyisilyl,
tert-butyldimethyisilyl and the like.

30 Process A:
Compounds represented by the formula (I) wherein R1, R2 and RS are the

same as defined above can be prepared by reactmg a compound represented by
the formula (1)



-6- Jerr] (rn) [wherein Pl is a
hydr oxy-protecting group, and R3 is the sane as defined above],

wi th a conpound represented by the general fornmula (I111), 5 '

R4OCOX (rern) [wherein R4 is the sane as defined
above; X is chloro or brono], in the prefence of acid acceptor,
followed, if necessary, by renoval of protecting 10 group(s), Process
B: Conpounds represented by the fdfhaila (1), wherein Rl and R2
are the 15 sane as defined above and R3 is BBhynyl or vinyl group [which
may be substituted wth hal ogen atom(s L M-4 al kyl, cycloal kyl,

aral kyl, or aromatic ring whi ch rrayH v§ ne or nore hetero atom(s)]

can al so be prepared by reacting a nd repmgsented by the for mul a
(1v) [err] (v 20 [ wher ei n
P1 and R2 are the sarre as defined abovepig E)Fwith an acetyl ene or VI nyl
derivative in the senc of a pal | adi um catal y f ol | owed, i
necessary, by reno erSF‘ FRXYoPIoteatieg. QVOUP’ W%B@s@t@ same as defined
Conpounds repr esengisgvaly the for rrul a (1), wherein R1 and R2 are the"

sanme as defined.above and

a  conpound W'Qbﬁéemﬂ%wdﬁpiﬁ%%@%ﬁg\eq r\\§|‘al f@muS oy epar ed by reacti ng
5 .

R40COX : (i)

[wherein R4 is the same as defined above; X is chloro or bromo],
in the presence of acid acceptor, followed, if necessary, by removal of protecting
10 group(s),

Process B:

Compounds represented by the formula (I), wherein R1 and R2 are the
15 same as defined above and R3 is an ethynyl or vinyl group [which may be
substituted with halogen atom(s), C1-4 alkyl, cycloalkyl, aralkyl, or aromatic ring
which may have one or more hetero atom(s)], can also be prepared by reacting a
compound represented by the formula (IV)

IF‘2
HN
vy
X
O™N
awv)
"5 0]
Plo op?
20 [wherein P1 and R2 are the same as defined above],

with an acetylene or vinyl derivative in the presence of a palladium catalyst,
followed, if necessary, by removal of protecting group(s).

Process C:
25 _
Compounds represented by the formula (1), wherein R1 and R2 are the
same as defined above and R3 is a cyano group, can be prepared by reacting a
~ compound represented by the formula (IV)



-7- [err] (I.V)

[wherein P1 and R2 is the sane as defined above], Wt h
al kali netal cyanide, followed, if necessary, by renoval of protecting
group(s). 5 Process D:

Conpounds represented by the formula (1), whefein Rl and R3 are the
same as defined above and R2 is a hydrogen atom can also be prepared by
10 reacting a conpound represented by the formul a 9:\9 [err]

(V) [wherein P1 and Rjyare the sane as defined
above], wi th phosphoryl chloridg,nthe presence of an acid
acceptor, followed by treatnment g fh amoni a,

15 foll owed, if necessary, by renoval of prq_i QT Ng gr oupfsy) -

Process E: Conpounds ented by the formula (I), .
wherein Rl, R2 and R3 are the : 20 fare as defined above, can

al so be prepared by coupling a conpound PO Op' represented by the

fornula (V) [err]
[wherein P1 and R2 is the same as defined above],

with alkali metal cyanide, followed, if necessary, by removal of protecting
group(s).

Process D:

Compounds represented by the formula (1), wherein R1 and R3 are the
same as defined above and R2 is a hydrogen atom, can also be prepared by
10 reacting a compound represented by the formula (V)

0 3
Ll

MG o]
K0 V)

PO OpF'
[wherein P1 and R3 are the same as defined above],
with phosphoryl chloride in the presence of an acid acceptor, followed by
treatment with ammonia, |
15 followed, if necessary, by removal of protecting group(s).

Process E:
Compounds represented by the formula (1), wherein R1, R2 and RS are the
20 same as defined above, can also be prepared by coupling a compound

represented by the formula (Vi)
RZ
HN ~ .
YT w
o

[wherein R2 and R3 are the same as defined abovel,
with a compound represented by the formula (V1I)
25



(V) [wherein R2 and R3 are the same as defined
above], wi th a conpound represented by the fornmula (VII)
25 -8- [err]

(Vi) [wherein P1 is the same as defined above] in the
presence of Lewis acid catalyst, foll owed -i&- necessary, by renoval of
protecting group(s). 5 Process F: Corrpounds represented by the
formula (1) wherein R3 is a vinyl radi caHagwh ch may be substituted with
hal ogen aton(s), Cl-4 al kyl, cycloal kyl, ar OP3r aromatic ring

whi ch may have one or nore hetero atom(s)], and R2 gqip the 10 sane as
defined above can be prepared by catal yti g yd genation of a conpound
represented by the EornuIaQVIII) [err] : I [ wherein P1
i s a hydroxy- prot ectWhgfeinBi d%Fhemeﬁséiﬁf@ﬁﬁﬁhﬂV adi cal (which 15

may be substi tluttﬁd présehcBalf Lawis Qéla"éﬁ?élyst%lﬁm@d‘lf'nec@¥§a@aby¥émo€‘élaéfky| .

or t|c rin V\glch may have one or nore hetefo atoms)),
R2 is the ecling grol (5 fi ned above], wi th Lindlar catalyst,
followed, i% necessary, by renoval of protecting radical(s).

Process F:

Compounds represented by the formula (I} wherein R3 is a vinyl radical [which
may be substituted with halogen atom(s), C1-4 alkyl, cycloalkyl, aralkyl, or

aromatic ring which may have one or more hetero atom(s)], Rland R2 are the
10 same as defined above can be prepared by catalytic hydrogenation of a
compound represented by the formula (VIil)

/

N
RS
Jw

N (VI

o

?—Z

Plo opP!
[wherein Plis a hydroxy-protecting radical, R3 is an ethynyl radical (which
15 may be substituted with halogen atom(s), C 1-4 alkyl, cycloalkyl, aralkyl, or

aromatic ring which may have one or more hetero atom(s)), and R2 is the
same as defined above], '

with Lindlar catalyst followed, if necessary, by removal of protecting radical(s).

20 In the following, process for producing novel 5’-deoxy-cytidine derivatives
represented by the formula (I) according to the present invention will be explained
in more detail.

Process A:

25 Specific examples of the compounds represented by the general formula
(!I) include,
2',3"-di-O-acetyl-5'-deoxy-5-ethynylcytidine,
2',3'-bis-O-(tert-butyldimethylsilyl)-5’-deoxy-5-ethynylicytidine,



20 In the follow ng, process for produci ng novel 5'-deoxy-cytidine

derivatives represented by the formula (1) according to the present.
i nvention will be explained in nore detail. Process A 25

Speci fic exanpl es of the conpounds represented by the general formula
(11) include, 2',3 -di-Oacetyl -5 - deoxy95- et hynyl cyti di ne, 2'

, 3" -bis-O(tert-butyldinmethylsilyl)-5"-deoxy-5-ethynyl cytidine,

- 9- 2", 3qr g | cytidi ne, 2"

, 3" -bis- O(te?t’gb@%%%%ﬁtﬂaegﬁ%gr% P&ﬁ@&%ﬂd&'xg'?/opy -ynyl cyti di ne,

2,3 - di - O a@sBhisD4fiert- bUtyLdmeti‘wlﬂluﬁrﬁeﬁepKytﬁ-p@p- -ynylgytl ine,

3 - bi s- O(te2t3b&t@1 e@lﬂlﬁbﬁﬂ th%%% 'ﬁ yl 5' -deoxycytidine, 5
g tidn

3 biso oS Y i ﬁwv@mgtnyiq S DU AYPYBS HBRVEYSgRGH cy i i e,

, 3' - di - Osacet gldisO- ZdoRy-5lpemryayicyiding,

' - bi di

| 3 A b@”%*@&ﬁ@‘ h@%%-ssned BRYS-pettEf-yyictiing Y ' ©1 1
, 3" - 3I s- O ( 2&8}-dllsﬁ)tadeﬂylfﬁé{depb(y+5-héx—1Synylhyux!;nes i odocyt i di ne,
, 3' O

3 b| sI O ( ? g?:’ébggéﬁé%?@@ﬁ%wﬁy)cbgr ()@'l%gxg-S Iaeoxf’ "9’ Icyéudlne
2',3 -Dbis- bi iy)B 0

d

%5 32 b|3$ C}I(&St‘c'g'bét%ﬂeﬂYsmgFépgﬁf 'G’Et%(y 5-vi nyl cyti di ne, 2'
,3' -di - O acet @, 35b|s ;enﬁuiytd|ﬁ1letlwlsﬂvﬁt-51btmb4aﬂ-ldeexycytlduﬁ

, 3" -bis- O(te Hl,sé t%g %b(’%@%@?‘? dggx%écg;@ ;: glo:]grret hyl cyti di ne,

2',3-di -0 ac

5-( benzyl oxﬂ)@hblpl- -(tért-Butylﬂlmdh;(lsdyl)t-S—bWhImwaylhﬁf-debwwildmedeoxycyt i din
e

2

|

3-
, =) tidi ne,
', 3 - b| S- %(tert-ﬁet y(?d rretﬁ Ig ?Vﬂ ?:gﬁéc‘ﬁého - deoxycyti di ne and the
i ke. 25 3'-bisr{a-(tartbuty "@Fh\t'ﬁ D% cﬁ‘MF‘VIQYH BBove general fornula
(1) with thez’3’-dF9C&6éleBCHed)®95-ﬂﬂm\6@orﬂéﬂ@l@tldfrfy mila (111) can be

A R T
2',3'-di-O-acetyl-5-(3-benzyloxybenzyl)-5'-deoxycytidine,
20 5-(3-benzyloxybenzyl)-2’,3'-bis-O-{tert-butyldimethylsilyl)-5'-deoxycytidine,
2',3"-di-O-acetyl-5-cyano-5'-deoxycytidine,
2 3'-b|s-0-(te|t-butyldlmethylsﬂyl)-s-cyano-s’-deoxycytldme
and the like.

NNNNNNNT

25 The reaction of the compound of the above general formula (Il) with the
compound of the above general formula (lil) can be carried out in a solvent such
as pyridine, dioxane, tetrahydrofuran, acetonitrile, chloroform, dichloromethane
and the like in the presence of an acid acceptor such as triethylamine, pyridine,
picoline, 4-(N,N-dimethylamino)pyridine, lutidine and the like. The reactlon can be

30 carried out at a temperature between 0 and 30 °c.
The protecting group(s) may, if necessary, be removed after the reactlon by the S
procedures known to those skilled in the art e.g. by basic or a0|d|c hydrolysns or
treatment W|th fluoride amon

35 Process B:

- Specific examples of the compound represented by the general formula
(IV) include,
2 3’-bls-O-(tert-butyldlmethylsnlyl) 5’-deoxy-5-1odo-N4 (methoxycarbonyl)cytldme -



and the like in the presence of an acid acceptor such as triethyl am ne,
pyri di ne, pi coline, 4-(N,N-di nethylam no)pyridine, lutidine and the
| i ke. The reaction can be 30 carried out at a tenperature between 0 and 30
[err] C. The protecting group(s) may, if necessary, be renoved after
the reaction by the procedures known t¥those skilled in the art, e.g.
by basic or acidic hydrolysis, treatnent with fluoride anion. 35

Process B: o g'his.O- (q Eﬁtanrﬁgﬁ&m%%s 985x§ R CHBLADInyH L& RiIYcGHamy, t he -

| f | a

ggne[)?s oo Etngr% bhlsy@dt bHM@mpmyJ&Iyl)ﬁiﬂ@@yyﬁrpdqﬁ\lm-pmqmgmanw ) cyt
I di ne,
 RCE T AT TP TR VM P VI AT
)2 , 3' - bi s- @d ( taé,Bt-blsm)y(tel't-betylduln'etHy%llyl)Eﬁ -déery-B-iodoNb{riNgentylaxyecarisgagl)-bony |

- cyti di
N4- (n- bu%/oxycarbsq)on rz) -bis-O St ert-butyl di met hy15| | yl)-5"-deoxy-5-iodo
cytidine, 5 2,3-bis- -(tert-butyldlmethy silyl)-5'-deoxy-5-iodo-N+-(isopentyloxy-carbonyl)-
2',3 -bis-0O( ,amgutyl di met hyl silyl)-5"-deoxy-5-iodo- N4- (n-pentyl oxy-carbo

I t

n% s bi s- O ?tye'r% %EF;@&%F&PHM@MWSIM) -Brdloryy-S-iodadthin-hexypeyreartonyear bon
yl)- CWt i dbytidine, _
RNt gfﬁ,@‘ b Y S BB ARl i deBRyReib Hbliyh BiyeiboRyf6S " Pon
2' 3 - bi s- O ( tiedocyiding, di et hyl silyl)-5' deoxy N4- [ (2- et hyl but yl ) oxycar bony

|2] 3 bi s- IOO ((jt e‘?’: %I e(}ed't but[y#]dlpgtfrylﬁll)yl)é deo '5' .odo[(%zf"le("!'e“r?%% et hoxy) -

car bonyl ] cyt | cﬂaﬁiéonyﬂ;ytldme
2,3 -bis-fg (2 @-bMy(téh-ﬂﬁwmﬂwé.M)Wi[&wshemmﬁ@éymbﬁw BagYbly-5- - d

eox - 5- [ Qd$ di he,

2' 3 bi's-O (t'® ?Jﬁ'&‘mﬁ »di net hyl silyl)-5' - deoxy- 5-i odo- N4- ( neopent yl oxy-

car bonyl ) cyti @' /38bis-O tert-butyldlmethyIS|lyl)-5'-deoxy-5-|odo-N4-(neo(§:entylo

2',3" -bis- O(tc%&% M ﬂil get hyl silyl) deoxy-N4-[ (3,3 met hyl but oxy) - car
bonyl ]-5- 20 iBHd¥

,3' -di - O acet & f%blsd@e(igﬂ-butyldimemymlyl)FﬁiaqemyML(B)&diyméthylbatoxy)-camonyl]-s-
, 3" -di - O aggt \ibg 'y't y 5-i odo- N4- ( n- propoxycar bonyl ) cyti di ne

2 ,3'-di-Oacety but oxycar bon &45 - deoxy- 5-i odo-cyti dine,
2' 3" -di -0 aceéd ﬁ-dsa-a@@ybssdem&n&c tetroxyearbenylbewidineyt i di ne 25 and

the Iike. 2’ 3’-d|-0-a§él9l35’ﬁdlé‘o>®¥53-mdoeﬁ4% présoXyeaidngéytiiing i ny!
derivatives usf% -d|—b-acetyI-N4-(n-butoxycarbonyl)-5’-deoxy-5-|odo-cytldme
2',3'-di-O-acetyl-5'-deoxy-5-iodo-N4-(n-pentyloxycarbonyl)cytidine
25 and the like.

Specific examples of the acetylene or vinyl derivatives used for this
coupling reaction are trimethysilyl acetylene, tert-butyldimethysilyl acetylene, 1-
butyne, 1-pentyne, 1-heptyne, 1-hexyne, 3-methyl-1-butyne, 3,3-dimethyl-1-
30 butyne, cyclohexylacetylene, phenylacetylene, 3-phenyl-1-propyne, tri-n-
butyl(vinyl)stannane and the like.

. The coupling reaction of a compound represented by the formula (V)
with an acetylene derivative can be performed in the presence of a palladium
35 catalyst such as bis(triphenylphosphine)palladium (1) chioride-copper (1) iodide,
bis(triphenylphosphine)palladium(ll) acetate-copper(l) iodide and the like.
The coupling reaction of a compound represented by the formula (IV) with a vinyl
derivative can be performed in the presence of palladium catalyst such as .

P



coupling reaction are trinethysilyl acetylene, tert-butyl di nmethysilyl

acetyl ene, 1- butyne, 1 -pentyne, 1 -heptyne, 1 -hexyne, 3-nethyl-
-butyne, 3,3-dinmethyl-1 - 30 butyne, cycl ohexyl acetyl ene, phenyl acetyl ene,
3- phenyl - 1- propyne, tri-n- butyl (vi nyl)stannane and the |ike.

The coupling reaction of a conpound representkd by the formula (1V)
with an acetyl ene derivative can be perforned in the presence of a

pal | adi um 35 c #is{tipenzylidemeasetone] dipaliddion, mfd@é"(tﬁtﬂ’mlﬁmphmodwadlum
chl ori de- copper phosphi ne tpaI | adi um(

: tri phe
acet at e- copper OfS Qa&@enmlemaém ?li);é’lloné)e e°r§§ﬁ'b¢¢ fA "r%‘MM'lQSBh'n&s
conpound repregﬁéﬁ]&@’ﬁbsghﬁ‘efai I(el V) with a vinyl derivative can
res 0

be perfornmed.in nce adl um cat al yst such as

tris(di benzyl i dbesecesction chirpbé Icacﬁemout ina solvent such as chloroform

t et r aki s(tri her,l I&hg}&hl ne) pal | adi i s(acetonitrile)pall adium (I I)
chloride i n ‘{W opfthang, t?V?h!drPﬂ#fﬁnﬁhNSmﬁmY@Yrm" ope, N ﬁm%

d the |ike.
chi or of orm 5 a&f’éﬁ???%ne RiRhESrlth A5 BRI B S ool ot Birotil e
l\le#pglrgfhbgf gémgﬁﬁfglﬁtg?j‘ge&}%g{{&QT%EB@C{ eaction can be carr| ed out at a

err preferably between 10 and 60

[err] C Process C. 10 The reaction of the conpound of the above
general formula (1V) with alkali nmetal cyani de such as sodi um cyani de,
pot assi um cyaniEIM@ can be carried out In a solvent such as

N, N-di met hy}§ or mam dpe a8 ot the! cfd??ﬁ!g&lﬁd 8CReUHove %@e@ﬂq‘omulatl Witk Salkali

The reaction can be carried out erature b err]C

T orant v bes TBatal ayaideSag a5 spgium cyahidoppoiassiintcyanide efc. can he,airipout

exalrrpljes of then a®svent dach e, Nadinssthplformimidie) diméthylsulfoxide, acetbhitrile and
I NCl ude

, 3" - bis- O(tertth%ﬂk?I dhaseagtion ¢an be sarrindoyt & astampriatie hehueend and 100 °c,
2", 3 -bis-O(t | d 5- 1 | uri di
25 B0 ( A bERINb A G [ eory S P oR e,

3 -bis-O (f%®rt-butyl dinethylsilyl)-5"-deoxy-5-pent-1 -ynyl uridine, 2'
, 3' -bis-O (tertplpbad pt met hyl silyl)-5'-deoxy-5-hex-1 -ynyluridine, 2'
, 3 -bis-O(tert™= t hyl si | 5 deox - i odouridi,ne,
5-bromp-2' , 3' - bi s- OgﬂTéégl% qaémnlagﬁithﬁmmpg? g%reﬂiﬁﬁ@}ﬁﬁlbdlthﬁ general formula
(V) include,

2',3'-bis-O-(tert-butyldimethylsilyl)-5’-deoxy-5-ethynyluridine,

20 2',3-bis-O-(tert-butyldimethylsilyl)-5’-deoxy-5-prop-1-ynyluridine,
2',3'-bis-O-(tert-butyldimethylsilyl)-5-but-1-ynyl-5’-deoxyuridine,
2',3'-bis-O-(tert-butyldimethyisilyl)-5’-deoxy-5-pent-1-ynyluridine,
2',3"-bis-O-(tert-butyldimethylsilyl)-5’-deoxy-5-hex-1-ynyluridine,
2',3'-bis-O-(tert-butyldimethyisilyl)-5’-deoxy-5-iodouridine,

25 5-bromo-2’,3'-bis-O-(tert-butyidimethyisilyl)-5'-deoxyuridine,
2',3'-bis-O-(tert-butyldimethylsilyl)-5-(1-chlorovinyl)-5’-deoxyuridine,
2',3"-bis-O-(tert-butyldimethylsilyl)-5’-deoxy-5-vinyluridine,
2',3"-bis-O-(tert-butyldimethylsilyl)-5’-deoxy-5-trifluoromethyluridine,
5-(3-benzyloxybenzyl)-2’,3'-bis-O-(tert-butyldimethyisilyl)-5’-deoxyuridine,

30 2,3-bis-O-(tert-butyldimethyisilyl)-5-cyano-5'-deoxyuridine
and the like.

The starting materials listed above can be prepared from the known 5-
substituted uracil derivatives by the method similar to the process E wherein 5-
35 substituted uracil derivative is used instead of 5-substituted cytosine derivative.



2' ,3' -bis-O(tert-butyldinethylsilyl)-
2.,3 -bis-O(tert-butyldinmethylsilyl)-5"-deoxy-5-vinyluridine, 2'

3 -bis-O (tert-butyldimethylsilyl)-5"-deoxy-5-trifluoronethyluridine,
5-(3-'benzy| oxybenzyl)-2',3 -bis-O(tert-butyl dinethylsilyl)-5"-deoxyuridine
, 30 2',3'-bis-O(tert-butyldinethylsilyl)yl8-cyano-5'-deoxyuridine and
the Iike. ‘The starting materials |isted above can be prepared
fromthe known 5- Féétbg |V t m | ar
to the process E V\h-g}ee Bh?&!&@%&%ﬁﬁ J"Jt‘d ?mea%lsé‘)éoérﬁgﬁa&gnﬁsm 13{

i nst ead of 5- RRAPhON &hlatidegambe garriegdutiin a solvent such as pyridine, dioxane,

- 12- tetrah @rdftﬁ%ﬁt heétofitrifeh 8hiproTBAH n&cﬁlﬁr&rﬂétféih@%ﬂﬁ@@ké'm ftﬁ’é mila

W th hosphor ori de can carried o a sol.vent as
) o PRl ¥t aGhlaetias siinas tiattyising, bwidiog, Scdrer K.

di chl or oret hiandimmetioylamind)pyddine, lutidine, mﬂazalenNanefhyﬁmmhmaﬂ&mlthes
triethyl am ne, pyri di ne | col.ine, 4-( di met hyl am no) pyri di ne,
| uti di ne, c’&%ﬁ ehyreibatwase peancl 39 a@oﬁ‘)ﬂo‘é{ﬁd byt{eeatment with aguegus

tenpar at ur e beammmé)oaadmrﬁmaeya@hﬁa doNérit\weith % rhéthahBE @thatol, hadstoRiile,
anmoni a or ammnl a gas in a solvent such as nethanol, et hanol ,

acetonitrile, N,N-dimethylfameamidesansiiedikeaia tlemparatuse Hetwear thaedBQr 6.
bet ween 0 and 30 [err]C. 10 Process E Speci fic exanpl es of the

conpounds r§:pr|§sente by the general fornula (VI) include
5- et hynyl c s-:—ﬁ?—@gprop 1 -ynylcytosine, 5-prop-1 -ynylcytosine, 5-but-
1-ynyl -5' - deoxycyt dSpexific Bxampleslofithy coipatinds reprebentet-bynthe genesaliformbla

5vi ol cyt osi riy T BRS8N sy Eosinen - Bists S iiEosing, 8%5dB:1-ynyioytosine, 5-but-

5- ( 3- benzyl oxyi-lyamiﬁI-QQg)wcwogme, 5-ngrﬁ-rioy,wlqﬁoslae, Brhex-1-ynylcytosine, 5-

et hynyl - N4(n (of -1 Wfﬁ"é - cific

exanpl es of 1688& oS! Qrﬂe?’pajres n by tﬂg&é’é’n ra*?solrr]?r’u vmylcytosmec'gi
&93 3-0O

5-(1 -chlorovinyl)-5"-deoxyuridine,

“hel de. knddn fslﬂee hylsytssing, & RAVIexy-hengaYliFHesied €;cYgnaeyiRying,
20 tribenzoyl ahyan%«ﬂmtﬁ@xwa@bémwsme and the like. A conpound of the
formula (VI) may be first converted to the trinethylsilyl, derivative

with silylation reagent such as hexanet hyl di sil azane, followed by the
coupling reaction wbpécific examplesiofitee compuuad rbpresbate‘djbywtheege{ndra} farmulde

25 presence of (:\hf)"?héhda& kﬂoﬁlﬂté‘[i%ﬁ)é( 1‘%@ (f‘fith doefi{0- E){?Joﬁ%r%éléjf’s deoxy-1,2,3-O-

titanium(1V) I'S ‘coupl I ng reaction proceéds in
a sol vent SdcntribengeytBniibofuranoside andl'(bﬁllllseonet hane, chl orof orm
1, 2-di chl or oet hane, nitronethane, tol uene and the - like, at a

temperature bet menA%o?nrb%u%% Jf%tra ]fc?r’rmﬁé.?\fl rn?abyll be ?i‘r:"sttV‘c:’%‘l?nr}elgeé1 thleotr{meti\lllsuyl

derivative with silylation reagent such as hexamethyldisilazane, followed by the
coupling reaction with a compound represented by the formula (VII) in the

25 presence of Lewis acid catalyst such as tin-(IV)-chioride, titanium-(1V)-chioride
and the like. This coupling reaction proceeds in a solvent such as acetonitrile,
dichloromethane, chlofofdrm, 1,2-dichloroethane, nitromethane, toluene and the

like, at a temperature between 0 and 30 °C, preferably between 0 and 10 °c.

30 ProcessF:
Specific examples of the compounds represented by the general formula (VIII)
include
5’-deo>§y-5-ethynylcytidine,
5"-deoxy-N4-(ethoxycarbonyl)-5-ethynylcytidine
35 5'-deoxy-5-ethynyl-N4-(n-propoxycarbonyl)cytidine,
N4-(n-butoxycarbonyl)-5'-deoxy-5-éthynylcytidine,



30 Process F: Speci fic exanpl es of the conpounds represented by the
general formula (VIl1) I ncl ude 5' - deoxy- 5- et hynyl cyti di ne,
5' - deoxy- N4- (et hoxycar-bonyl ) -5-et hynyl cyti di ne 35

5' - deoxy- 5- et hynyl - Nd- ( n- pr opoxycar bonyl ) cyti di ne,

N4- (n- but oxycar bonyl ) - 5' - deoxy- 5- et hynyl cyt 13 ne,

- 13 - 5' - deoxy- 5-et hynyl - Nd- (n- pent yl oxycar bonyl ) cyti di ne,

N4- (benzyl oxycar bs’ﬂdédxyES KNS (@LRHyIbRYddrBbRf) cytidine,

2',3 -di-0Oacetyl -5 -deoxy-5-ét hynyl cytidine

2',3' -di-Oacetyl NQ-(bdn yxyTathanyiy s d«b;?/es.bmwwyhdml )cyt idine, 5

2',3 -di-Oacetyl -5' deoxy 5- et hynyl propoxycar bonyl ) cyti di ne,

2', 3" -di -0 acetyl 2% Q!I'Qr% etyl-6r-dooxM-5ethynylgyiding oxycar bonyl ) cyti di ne and

h i k Th d i the ethynyl f

(DS comound bt T3 M'Qe%aec?%@dgtivga @b%&@?@%a%agéq&ﬁhéﬁé catal yst
di h hose 10 d

Synihet o Mt hoa, Zr0-gaeos-SebsS R N einropeRyidRefilcytiong, . o

:((r)nr/(l;)n% i on can be 29 C{JI- 8e§t§ﬁ'§ @‘I"?’&E%Q%MM B?‘ﬁ& o%érﬁ%ﬁlx@é%ﬁ}?e %

physi ol ogi cal | y afeptabl e 15 pharmaceutical carriers. ' The
present invention also provides a pharnmaceuti cal anOSI tion conpri

a 5' - deoxy- cytThe petabiicihydreganationof s ethynyl giowe ¢fdhe camposindaf fommula (VIII)

the 5 - 20 cca|be pBithhed hseliGhubEbakfiah ABEGRIng fna, Iibiod RABRR 10 Mihe

5-fl uorouragi | siilled ihghe art [t Syithetie Muthe®! 1952, oD 7a P8y MhitrstierideyPhblishers,
amount of 5- FU sel ecti velx to tunor tissues without significant
t

i ncrease of 5-1pG,dNaw ion in plasma. For the conbination
of a 5' -deoxy-cytidine derivative represented by the 25 general fornula
(1) with 5-FU or a derivative thereof for the treatnment of cancer W th

anl ' ”I)r gvfed ef I 'hcacﬂ'\eaﬁ&lé@-%Mx@bﬁfduh@deh@&h@s’rdf tﬁérﬁréféédt\irﬁ/érﬁloﬁrc%h@f@b' y
sc(aze;: ete r ah;gino"l' ¥ S ap fq%rll'séllgsén Po%e?her with known physro?oglcally acceptable

15 pharmaceutical carriers.

The present invention also provides a pharmaceutical composition
compﬁsing a 5'-deoxy-cytidine derivative represented by the general formula (1)
and 5-fluorouracil (5-FU) or a derivative thereof. With this composition, the 5’-
20 deoxy-cytidine derivative potentiates the antitumor effect of S-fluorouracil or its
derivative by delivering a significantly higher amount of 5-FU selectively to tumor
tissues without significant increase of 5-FU concentration in plasma.

For the combination of a 5’-deoxy-cytidine derivative represented by the
25 general formula (I) with 5-FU or a derivative thereof for the treatment of cancer
with an improved efficacy and safety profile, the 5-FU derivative is preferably
selected from the group consisting of: -

5-fluoro-1-(2-tetrahydrofuryl)uracil,

30 1-(n-hexyloxycarbonyl)-5-fluorouracil,
5'-deoxy-5-fluorouridine,
5'-deoxy-5-fluoro-N4-(n-propoxycarbonyl)cytidine,
N4-(n-butoxycarbonyl)-5'-deoxy-5-fluorocytidine,
5'-deoxy-5-fluoro-N4-(n-pentyloxycarbonyl)cytidine,

35 5'-deoxy-5-fluoro-N4-(isopentyloxycarbonyl)cytidine,
5'-deoxy-5-fluoro-N4-(n-hexyloxycarbonyl)cytidine,



30 1" -(n-hexyl oxycarbonyl)-5-fl uorouracil, 5' - deoxy- 5-fl uorouri di ne,
5. - deoxy-5-fl uor o- N4- (n- propoxycar bonyl ) cyti di ne,

N4- (n- but oxycar bonyl ) -5' - deoxy-5-f |l uorocyti di ne,

5' - deoxy-5-fl uoro- Nd- ( n- pent yl oxycar bonyl ) cyti di ne, 35

5' - deoxy- 5-f | uor o- N4- (i sopentyl oxycar bonyl )-dgt-i di ne,

5' - deoxy- 5- quoro N4- ( n- hexyloxycarbonyl)cytidine

-514;ieoxy 5- fI uoro WN{‘%@Z ﬁmﬁ‘gﬂ %Abﬁw r]oc?fda hélorocyt dine.

N4- [ (cycl ohexy5n@9ﬁyx |é'QF y[@‘PBen d'ﬂ@l ne,
5' - deoxy-5-f1 u§ kPeu As f5’1 ISfIhé\%thi':dlne

5' -deoxy- N4- [ ( ,,ge h car uor.qQc di ne,

5' -deoxy-5-flu %y"%-%lué &MF}WUB 8"y

g geoi;y g 61 uBdedwy-K43-[(3, ﬂdh’Pbmytblﬂax)QEhmyl]Q-m@orocytlljdmel) i |
i ace, xycarbonyl ) cytidine an

the Iike. é%e&yﬁ-@ﬁ% @go‘bﬁdﬁﬂ%ﬁﬁi’?ﬂ%@ %’F? an be adm ni stered

ei ther al one oﬁ’-deoxysﬁ-ﬂuthaN e(Bs8-dichlarbbénzayl)oytidinder i vat i ve t her eof .

Accordingly, t i RGN A ' '

be obtai ned byé.%lrar}{? atléﬁsaagé) gl%%“ t@e%%’&%g&?‘)ﬁﬁ?g%ﬂﬁ%ﬁ%ﬁhﬁm'

derivative 15 thereof into a single preparation or nay be provided in the

form of twqgpseparatg compduWél ofitHe Forniil g rcﬁh b&&dministered either afone or

phar maceuti cal Ssiti0 be adm ni stered before
or si mul taneou%'Wq%FFﬂugMgv'ﬁ@ngﬁfgf ?éﬁfﬁxﬁ“\éﬁ r@rg% or a derivative thereof;
20 preferably, within 3 hour before or sinultaneously with the

adm ni stration of SAJ::é#rdinIgI)p][th?Rﬂgﬁhé{@édt‘é‘al &&ﬁhﬁgfaon of the  present Qb@nﬁ&?ﬁp
phar maceuti cal conposi Pegant i RUe g or
a derivative theob medmby&omwulamgmmnwndeofdbe|fsmulaé re@plrs,r bhetea degivative
25 gener al 1%0rm¢'r@of(|haoa5 ésfégabémma} fa ngrb%tmvﬂfed.wé%mpaﬁwo%éﬁara@ut
0.001-10 rrpl refer 002-0.5 I conpound of the formula
(1) per nole of B"d” PreparglionN$s derivati ve. The present
invention also provides a kit conprising a pharnaceutical 30 conposition

(conponent A) conta ; nd of .1 he | | a_ .
pharmaceutical co rrp%gﬁh%%c%d% §RB}&°SI§5°"<§M6‘3 ?(]?J{Pﬂ‘ﬂg éb ﬁ%ﬂgﬁe %d'H!é‘r‘ﬁ"%et‘% Q/eefore
or simultaneously with the administration of 5-FU or a derivative thereof;
20 preferably, within 3 hour before or simultaneously with the administration of 5-FU
or a derivative thereof.

In the pharmaceutical composition of the present invention comprising 5-
FU or a derivative thereof and a 5’-deoxy-cytidine derivative represented by the
25 general formula (1), the suitable molar ratio of two components is about 0.001-10
moles, preferably 0.002-0.5 mole of a compound of the formula (I) per mole of 5-
FU or its derivative.

The present invention also provides a kit comprising a pharmaceutical
30 composition (component A) containing a compound of the formula (I) and a
pharmaceutical composition (component B) containing 5-FU or a derivative
thereof.

Thus, the present invention is also concemed with pharmaceutical
35 compositions of a compound of formula () and, optionally, 5-FU or a derivative’
" thereof and a kit thereof for the treatment of colorectal cancer, breast cancer,
stomach cancer, lung cancer, cervical cancer, bladder cancer and other malignant
diseases and the like.



t her eof . Thus, the present invention is also concerned with
pharmaceutical 35 conpositions of a conpound of fornula (1) and,

optionally, 5-FU or a derivative thereof and a kit thereof for the
treatnment of colorectal cancer, breast cancer, stomach cancer, |ung
cancer, cervical cancer, bladder cancer andldot her malignant di seases

and the like. - 15-
The pharnaceutical conpositions and the conponents A and B of the kit of

the present invention can be adm nistered in ang form for exar;pl e, .
tablets, pills,  Thephssaeceutical compesilions angrthe compongotaidand B of the kit of

enul si ons et ¢ thPPAISEAE Mvehfioh b&n@e%‘diﬁﬁls?é\b&_iﬁ;&hxif , fBPExApld) tabs, part Ul
in formul ating the .pharmceuti cal [o]0) 85|t|o o] .t he pregent | nve tk\(é)n
are those con%ﬁﬂ??/s'@g'@&ec e FRyles, FPQTW ers, QreipHisignsetsa; Ehammaceutica
an organi c 5or acoeptghble carriess dnd excipientsiaseful inlformulatihy the pharhseceticar al |

er cut aneous . C S , .
B abi o aot o CamPEpARhiBrthe BfekeM el ar HigbaoriiBhfhusht, Thdifracgytcthy”
pol yal kyl ene @roeptableamatarials car:bemanedrganicirdngriganiceinedcacrigr roatesiab suitable
provided by tks éi{télﬁ,’ﬁerbﬂté‘?\ﬁphg'%r ?\%Ebrﬁ@ra?%‘rrmﬁiﬁﬁa‘i&psl?&féé Watér, gelatin'é, form
of tabl ets, capsules, pills, p ers, granules, solutlons,  $yrups,
suspensi ons o@um arabig,lagtese, starchgmagnesium stearatentale, segetablevilsed out
Bl 51 one: o7 e G e B T P o RpeS aon o ves

i ; Q.. in, utjo L ves,

powders or aePB%‘ﬁ&%é thtll%e gFﬁiﬁﬁgw&Pﬁ]%PaEMml%?regﬁaﬁv'%-% '%F%'F\ ‘I"fiazed
and/ or can c?)ta_tbiéqs, tapsuiles, pilly, powdess, grahules, soletiers; isyaupss saspénsiongor

etting, enul sjf: .S . - r : on
of the *os Sl Phe SBiTexi Bay aREIS LAHIR piremBta Y, bY gt Rkt 71
phar maceut i casterdergoluitionssuspenaions os emulsions; of lecallye atg.ondorm of setutioss.

Dosage ranges C ' C44r8esist | : SETFOH ¢
depend on %hespg%?ﬁi@?gla%?w%’ Etagfvgtgfgo% n%hgé'bggfm |ag t gﬁgeaz?r?mF%lon__o?ﬂ?he
patient 25 aR@ ﬁtﬂ@'zﬁgréﬂfwa‘l ¢an eontaknLrther adityantE e asPresendng Stabilighg) |
(r]I ectal or par teaﬁmabmulsimfgmf 'géﬁt*s,rﬁv'bdv-ﬁmbidviﬁ@dgémg,%taltglﬁ%lg\ﬁoaﬂaﬁ@h?fdhé' y
osage is in A r u 0_abou : ng of a
conpound of f 8?%‘@%%&&%”%%%338%%3&1@9 ﬁg%“'hersfo about 4,000 ng of 5-FU
or its derivative, depending on the kind of 5-FU derivative used. Oal
adm ni stragg on i s r : 1 A | :
phar maceu ?éi dc a lm é: Onneg g E [ ﬁagﬁfagzgg%% %ﬁgﬁ’kg ﬁ@ﬁ‘e&[@% QHP%?%@ ienn% !&grr}.@ghtlonal

nner.

Dosage ranges for the pharmaceutical composition of the present invention
depend on the route of administration, the age, weight and condition of the patient
25 and the particular disease to be treated. In the case of oral, rectal or parenteral
administration for adults, an approximate daily dosage is in the range of from
about 1 mg to about 2,000 mg of a compound of formula (1) and from about 10 mg
to about 4,000 mg of 5-FU or its derivative, depending on the kind of 5-FU
- derivative used. Oral administration is a preferred route of administration of the
30 pharmaceutical composition according to the present invention.

The tumor selective delivery of 5-FU through the tumor DPD selective
inhibition by a compound of formula (1) is evident from the test described
hereafter. '

35

1. Tumor DPD Selective Inhibition by Compound A of Example 6

The activity of compound A of Example 6 to inhibit DPD activity was



The tunor selective delivery of 5-FU through the tunor DPD sel ective
i nhi bition by a conpound of formula (I) is evident fromthe test described

hereafter. 35 1. Tunor DPD Sel ective |nhibition by Conpound A of
Exanpl e 6 The activity of conmpound A of Exanple 6 to inhibit
DPD activity was -16- - 16-

conpared wi th that of the. known DPD inhibitor 5-ethynyluracil (5-EU) in
BALB/ ¢ nugeniparéd Wik thatof the Wopyﬁhﬁt@r saéiﬁgﬁ%m%ﬁgs@q) ifl’ﬁB/&B/Ehe

liver and tunor, tissues were resected out frome [0 o) reg m ce

at 2 and 8 hofide Mice haasng the hIAN prostale CaRCer Xenparas dhg liver an

{ﬂgol 1 kg) andd5urEUr {iﬁku&bﬁere[ wsébtlml dutdvom BEEh eduy '?f thlréé\ rﬁcigeaezta'rﬂssl ﬁéuﬁﬁas
en neasure escribe . ewher e u et a n arc

45, 5405- 5412,3?'%5 i‘d%‘!"l*:%rﬁtm‘i'i ‘ﬁitf“éﬁmméfﬁgo@sa{Em‘RVFQ%/a'&%?’%‘r’?833 e |iver

and tunor t5 sgumglkghddBBactivity nuthesa tissuesglag then medsured ad deiseribed i vi ty

1Y 27 S AR e iy s MO8 200, SEIPRMad

of Exanple 6 in DF VIty selectrvely 1'nm tanor

Tabl e 1. |nhi 8he PGP aetivilyrbathin the Yvesanddnmentissue.ovhereassommound A strongly
DPD acti vi ti esnHiBited fHEDadtivity Dnfy i thinor tissué $FAINE 1). These rdsuifts s gest that
5-EU Corgoo%ng ?E e e .. 20 B_h[ \ r 8hr

ohr  8hr 15 Lico@mpound A of Example 6 jpiiibits DPD agtivity selectively in tumpp fissug g
Tunor 10 31 29 17 13 9 9 2. Selective
oo treat ed Dl Babitdh or i SedVin R EONMA Kot BEARRD 0 o
Tabl e 2 denonstrates that conmpound ADBD activities@mul/mgprotein/miies 5- FU AUC
(Area under cu sel ecti velAn.l gy tunors i ngmhree tre '
fluoropyrim d:’i?\%ésg;ls In this Stdé)gh’?l fl uoropér?mi nes, suc?oglgpogh{la

doxi fluridine_5 -deoxy-5-fRh6r oBhrdi ne] by c@hecitabj ne2hr 8hr

[ 5' - deoxy- 5 f Ifiae0- N4- (n- 2bgpentgd oxycar bgnyl )gytidi ne], yywpresggven to

BALB/ ¢ nude mice bearing the ﬁuman gasiric cancer xenograft MKN28 in
conbi nat i on mwnr 5-E17  13rhen 5. FliPevel® in the

pl asma and tunor tissues were nmeasured at 0.25, 0.5, 2, 4 and 7 hours

5

was cal cul at e—FH PP - B RO B RO O DS e R e B
AUCs both in the micestreateddvithiflooropyrimidinegsn mice treated with either 5-FU,
capecitabi_gd-) or doxifluridine . Since the increase of 5-FU levels in the

pl asma
The experiment shown in Table 2 demonstrates that compound A of

Example 6 increases 5-FU AUC (Area under curve) selectively in tumors in mice
treated with fluoropyrimidines. In this study, fluoropyrimidines, such as 5-FU,
doxifluridine [5’-deoxy-5-fluorouridine] and capecitabine [5’-deoxy-5-fluoro-N4-(n-
25 pentyloxycarbonyl)cytidine], were given to BALB/c nude mice bearing the human
gastric cancer xenograft MKN28 in combination with either compound A or 5-EU.
- Then, 5-FU levels in the plasma and tumor tissues were measured at 0.25, 0.5, 2,
4 and 7 hours after each fluoropyrimidine administration (n = 3 mice), and 5-FU
AUC was calculated. The known DPD inhibitor 5-EU greatly increased the 5-FU
30 AUCs both in the plasma and tumor tissues in mice treated with either 5-FU,
capecitabine or doxifluridine . Since the increase of 5-FU levels in the plasma
_results in the systemic toxicity of 5-FU, 5-EU should enhance both the efficacy
and toxicity of the fluoropyrimidines.
In contrast, compound A greatly increases the 5-FU AUCs only in tumor tissues
35 probably as a result of compound A’s tumor selective inhibition of DPD activity
that catabolizes 5-FU. Compound A of Example 6 therefore enhances the
efficacy of fluoropyrimidines with little increasing their toxicity.



results in the systenmic toxicity of 5-FU 5-EU should enhance both the
efficacy and toxicity of the fluoropyrimdines. In contrast,
conmpound A greatly increases the 5-FU AUCs only in tunor tissues 35
probably as a result of compound A's tunor selective inhibition of DPD
activity that catabolizes 5-FU. Compounty A of Exanple 6 therefore
enhances the efficacy of fluoropyrimdines with little increasing their
toxicity. Table 2. 5-FU AUC in the pl dt in mice treated with i ﬁ?ogﬁé?«, 2.
5-FU AUC in the SI asma and tutlmgtpsaslmnaartrl\ clémﬁsel%tmel%ie V\?ateh ?"I uolrl%rgwl?m I nes
Test conpounds Froropyr-trrttres—7o—Fd—-AdC—{rret-ehrrty
([err]nol/kg) ( ol Tésygompounds Pl Ebweeopyrimidinenr 5-FU AUE. (nfnotohr/mL)
- 5-FU (0. ' 9. 1.3 ound A
(2) 5-EL (0 3) umol/kg) 95 (%’mm%)o Plasma TE?%?P (1)
5-FU (0. 3) Exp.1 = 75 48 -
Capecitabine (1.5) 1.3 30 Compound A (2)
Capeci t abi Re (1.5) 3.1 . 67 105-FU(0.3) 5- EU P3) 1.3
[C)glp_e]g:: ta_b:]I ne (%65)75) Cofmpound A (2) 123 Os-F@w.s) 2 o 9.5OI A (2) 6:0

xi fluridine : : nmpaun
Doxi f 1 uri di ne (0.75) IE%(I) 30 3FUO03) 5 ED (1) 48
Doxi fl uri dine (0.75) 86 - _ 73Cdgecitabine (1.5) 1.3 30
Capeci tabine (1.5) 30 o Conpoung ;A (2)
i tabine (178 © _ogndA(z) 76, Capecitabine (1.5) 0"TE¢ EUg' ) 67
Capeci t abiBe (1.5) FEU (1) 120Capecitabige (IEDhancene®® of ant i120nor
activity of Cmg_cz’tabi ne by Conmpound A of 20 Exanpl e 6
Compound A of Exanple 6 was examned for [LS activity to_enhance t
ef ficacy of capecitabine i'n BALB/ c ‘}ﬁdé@"@jé?i ng t he2fuman progﬁate
cancer xenogr af t CefapdundAn@pund Doxéfhetidimep@cish abi ne vigre oral | B0gi ven
simul taneously 25 or s ially Suecessi ays per week for weeks
starting on day 53 aftef'wmthe tuhﬂ’éﬁmﬁﬁ@ﬁﬂn when 8t6he t unor ‘becones
pal pabl e. n day 75, tunor vol un€apszitabinei(l.$he percedtdage of BRe tunor

growt h i nhi bition wergqk d. itabi shows, 3gapeci t aigne
i nhibited tunmor grow m?%ﬂ&%a&? Agﬁegﬁ?ﬂ;\ﬂﬁgeﬁs)g conpgfjgﬁd A vvalszogi ven in

ye a@greater Nt
conbi nation either simfEhddusly or Capsgitabine §1.5), 54

3. Enhancement of antitumor activity of Capecitabine by Compound A of
20 Example 6 -

Compound A of Example 6 was examined for its activity to enhance the
efficacy of capecitabine in BALB/c nude mice bearing the human prostate cancer
xenograft PC-3. Compound A and capecitabine were orally given simultaneously

25 or sequentially 5 successive days per week for 3 weeks starting on day 53 after
the tumor inoculation when the tumor becomes palpable. On day 75, tumor
volume gain and the percentage of the tumor growth inhibition were calculated. As
Table 3 shows, capecitabine inhibited tumor growth to a greater extent when
compound A was given in combination either simultaneously or sequentially.

30 Since compound A itself is not cytotoxic (data not shown), it enhances the efficacy
of capecitabine by inhibiting DPD activity.



30 &8ince conpound A itself is not cytotoxic (data not shown), it enhances

the efficacy of capecitabine by inhi'biting DPD activity.

- 18- Tabl e 3. Enhancenent of Capecitabine Efficacy by conpound A of
Exanpl e 6 Tunor vol une Tunor grow h Body
wei ght Survivors Capeci t abi ne Conpound-A8-change (nm) inhibition (%
change (g) on Day 75 (nmol / kg/ d) ([err]nol/kg/d) . Day 53-75 Day 75
Day 75 5 6

£/ b Table 3. Enhancemen‘t of Capecn%gag qr".fficacy by compgl,knd A of ExampIe‘?E_ 34

5/'5 1 0 1 0 'l?u%%r volume Tum(ﬁ‘ rowth Body weligitt Surv1vor'i315
1.0 1. 0# 1’578

0.05 as conpar‘é@emet ﬁ@m@@mdrlbl @aozm(m )#lmbﬂmr(ﬂb)A \ﬁh&l@l(abnOQMYﬁ’Gur
prior to the q F gr3/a) St I PayoB-75 Day75 The f9dylawi ng Exanpl es
are intended fn |||IL¢.TI‘F) e.the presenf jnvention 1n noré detail . but

are not intgnded to limt its scope ggq any manner. 15 Refeggnce exapple 1
a) Preparation of é 3'-di -0 acetyl - ; deoxy- 5-et hynyI uri di ne

5- Et hynyl ur aci | 8 88.2 Tmol ) was %Lspended i B3a sol uti oAdof 20 55
amoni um sul f at e (RGO, 4.10muol ) iB23¥exanet hyl @7si |l azane .§840m ). sfhe
suspensi on was ref] uxed for ghr. After concentrating the reaction m xture

“under reduced b?essure A solutidM%f 5-deox$01 -0.3 4/5
,2,3-tri - Oace.t tﬁrﬁz 105.8 nmol ) in acetonitrile
(300n1) was ad to ?%9&5 %h’gﬁ ecrllﬂl}g SOPUtIOI’l of anhydrous stannic

t et rachl oril®e ¥ vaagmdltbdws givenlone hounprior snrtheicapesitebiosryimigisiration. added
dropwi se to the m xture with keep| ng the tenperature below 0 C. After

stirring the m xtur err addi.tj onal, 4k sodlumblc roonat e was
added and - tol | oEopniid EreBles AP MeROe tadlisrataieer R VRN as
stirred for 2tmord detail, butrawemomnemiedwmnm scopb éri ady intarirgypve i nsol ubl e
material, which was washed with et hyl acetate. The filtrate and washi ng
were conbi ned and dried over MpSO4 and 30 filtered. The filtrate was
evapor at ed lundReferanbecexamplesisur e. Purification of the residue by
silica gel chromatography ( using n-hexane: ethyl acetate= 1. 2 as an

el uent ave 2' O acet I-5 -deoxy-5-ethynyluridine (1 3.7q,
48%i el) d? Ig’re;mon of2’¥3 di-O-ace I¥5-de Ys-yh n Iundne( . J

5-Ethynyluracil (12g, 88.2 mmol) was sdspended in a solution of
20 ammonium sulfate (570mg, 4.3 mmol) in hexamethyldisilazane (240ml). The
suspension was refluxed for 6hr. After concentrating the reaction mixture under
reduced pressure, a solution of 5-deoxy-1,2,3-tri-O-acetyl-D-ribofranoside (27.5g,
105.8 mmol) in acetonitrile (300ml) was added to the residue. Then, a solution of
anhydrous stannic tetrachloride (27.6g, 105.8 mmol) in nitromethane (60ml) was

25 added dropwise to the mixture with keeping the temperature below 0°C. After

stirring the mixture at 0°C for additional 4hr, sodium bicarbonate was added and
followed by dropwise addition of water. After the mixture was stirred for 2hr, the
reaction mixture was filtered to remove insoluble material, which was washed with
ethyl acetate.The filtrate and washing were combined and dried over MgSO4 and
30 filtered. The filtrate was evaporated under reduced pressure.
Purification of the residue by silica gel chromatography ( using n-hexane : ethyl
acetate= 1: 2 as an eluent) gave 2’,3'-di-O-acetyl-5'-deoxy-5-ethynyluridine (13.7g,
48%yield ).



-19- MALDI - M5: (mlz) 359 MtNa][err], 375[M+K][err]

1HNVR (270vHz; CDCI 3) :[err]1.47 (3H, d, J = 6.6), 2.10 (3H, s), 2.12 (3H,
s), 3.23 (1H, s), 4.19-4.28 (1H, m, 5.01-5.05 (1H, m, 5.30-5.34 (1H m,

5,90 (1 H, d, J =4.95), 7.57 (1H, s), 8.34 (1H, br.s) 5 b) Preparation
of 2.3 -bis-O(tert-butyldi rrethylsilyl)-S“-1 eoxy:5-et hynyl uri di ne

To a solution of 2',3 -di-0Oacetyl-5' deoxy 5-ethynyluridine (13.7g, 40.7

rmg!) vvﬁsddi s_sgl VEMALDH%Q hgﬂ ?ég[ ?WQQMWIOV\A ste a solution of 10
odi um roxi de a

st m o4 e e o rofi) q@“%m de ook .8 9 (S 2421l
m xture was adj usts3d3.pg (VH/ s)i4.19-4.28 pr.af) S.61Ns08! (¢ hp'E.30-8@4(1H hRY the
m Xt ure was evapor, n r pressyr Tﬁe resi due was

di ssol ved in DV (@é@ﬁﬁ 8' af%?g’& @"iﬂ %éﬂ (g&'@bﬁﬂ and 15

tert-butyl ddnethyl chl orosilane (30. 7g 203 rrrml) was added to the solution

wth St'”B']ﬂ-e' AS &S R e r.egction
m xt ure was e Sttt = e atreous
| ayer was back- extract ed with et hyI acet ate The conbl ned organic

S e Sy

e ey .Cnlo@ﬁ%ﬁ%%Pagg?*'%%webtidwtm%ﬁwo

éH— ‘I;II\/2R5 ( 2 7(6)Mﬁlrmﬁg:la8§) Cifer adiditional- 3n1rma , (hE2idactipn niixtdite wastadjugted 10 pEI7 (vaith
5. 62( IH ?une%ugll(l\} Hyd@gl&ﬁ@%l ﬂ\eﬁjgﬁ @xgﬂr 1&?3 gga&%ratedd Qfaet ré&ué%f

foI | owi ng con‘pR!’Gﬁ%l@'evxere prepar ed in the same manner as described above

using the corr‘ﬁs?é) ﬁ%MF(zsdntpr aﬁulmﬁdazovétwveé 61mM) and

IEAB?NSPI S- t%&gql-a)ﬁﬂ{fl{ig%w i; Z @%%% ')‘/1 i odour i dine

mol) was addgplio the sqlytipp with
DVBO- d6) : [ er rgtirring.0Thé Fhixtury waé)c&ﬂu{uél:l to Sir fd? 2Bhr (Tiké redction mixture was 02

(3190, 072 | e Boblcr ol aotaiadfpeh, o gl el ek . 5
= 5.6), 7.91 extracted withiethy)acetatecThe¢ tombinedsprganic iayers were washed with
brine, dried over Na2S04, filtered and evaporated under reduced pressure.

20 Purification of the residue by silica gel chromatography ( using n-hexane : ethyl
acetate = 3:1 as an eluent) gave 2',3"-bis-O-(tert-butyldimethyisilyl)-5’-deoxy-5-
ethynyluridine (14.9g, 76%yield).

FAB-MS : (m/z) 481[M+H]*
1H-NMR : (270MHz;CDCI3) : § 0.10-0.13 (12H, m), 0.91 (18H, m), 1.40 (3H, d, J

25 =6.6), 3.21(1H, s), 3.58 (1H, dd, J = 4.29, 6.6), 4.08-4.17 (2H, m), 5.62(1H, d, J =

2.64), 7.68(1H, s), 8.24(1H, br.s)

The following compounds were prepared in the same manner as described
above using the corresponding known S-substituted uracil derivatives:
30

FAB-MS : (m/z) 583[M+H]*, 605[M+Na]+
TH-NMR : (270MHz;DMSO-dg) : & -0.09 (3H, s), -0.03 (3H, s), 0.00 (3H, s),
- 0.02(3H, s), 0.75 (9H,s), 0.81 (9H,s), 1.24 (3H, d, J = 6.6), 3.75 (1H,dd, J =
35 4.6, 4.0), 3.86 (1H, m), 4.36 (1H, dd, J = 5.3, 5.0), 5.59 (1H, d, J = 5.6), 7.91
(1H, s), 11.69 (1H, br.s)



-20 -
2..3 -bis-O(tert-butyldinethylsilyl)-5"-deoxy-5-trifluoronethyluridine,

FAB-MS: (mz) 525 [M+H|[err] 1 HNWR (400MHz; CDCl 3): [err] 0.00
(6H s), 0.02 (3H s), 0.06 (3H s), 0.83 (9H, s), 0.83 (9H, s),
1.32 (3H, d, J =5.9), 3.47 (1H m, 4.05{¥ m, 4.16 5 (1 H m,
554(1HdJ:22)784(1H s)843 '

(1H, br. s) 2'
. 3' - bi s- O (t ept 3ty , 2 MuFic -h(éeoxy- uridine,
FAB-MS: (m z) i VR : '
[err]-0.09-0.01 (EAB-My: (o, H m, 10 0.90 (3H, d, J =
6.3), 3.27 (1 H, ﬂHNw:Bi(a(onMsz;Dous): $6.00 (61 61002 (BH, 8), 0108 (3H, s), 0.83

660, 0 B, bR, sTinod 3. vol- $91. s Zltiim) 4 fls HTm Lo

The fol | owisng comtidjwmg, 5.64 (b, dr $rR.2Y) 7.84 (1H;, S)p8M3IEMdr.sys 15 descri bed
above using the correspondi ng known 5-substituted uracil derivatives:

2',3" -bis- O(tert butyldl methylsHyI) 5' deoxy 5- prop 1 ynyI uridi ne,
2 1 - H N ' G

2" ,3' -bis-O(tergy ’ 5 deoxy 5- pen 1yny|ur|d|ne 20
L R
g g BI s-fg(tertotsowm'd*%ths 1 8.007)( 1&@ 3&E @H, mdie%) SeP(YH! ol ae,
Exanl o 1 (te”ﬂ%g)y{a%qnﬁw ),:mvbJ T i a8 ioh. ) e (1B Uy = £9), 6.68-
2'.3" -bis- O(tertsbmmmlmgmmmaw(eH Ty, (ae@«yﬂ% mt,é)ynyl cytidine

To a solution of dinethylam nopyridine (19.0g, 155.5 mmol) in acetonitrile
(120 M) and pyridine (12.6m, 155.5 nmol) phosphoryl chloride (14.4qg,
93.8mMV) 30 was add'mfoﬂwmgmmpomdsm v prepaneid in e same spanyras asAf t er

55 0. B copprbablfe ingiio BoragRARTRELARE Sub RIS Biuates:
(114 99, 31.1 nmmol) in acetonitrile (80 m) was added at 5[err]Cwth
cool i ng i n an 2" gebigaOkterttbatyldivnethyisihs’ Yluridine, t enper ature

for 2h. Then, % added in one 35 portion

to the reacti égni’ﬁqgr@e%ﬁy@' hlyt'ﬂ@i}féh Ut-&1 XFQ'%%%WHEF’W »10[err]C. A

second port i or2’,Gf-bBSO%embub/nldmﬂwIslyl)hﬁﬁdmxy%pém-Msyladdme to the -

reaction 651 Teal L § _ J0[err]C. The

m xt ure vvas st|’rrie)!$ré(‘ﬁmt"st)}rfd(;@l%,t rﬁérature f5a é%g ‘ﬂﬁhﬂmﬁ%n t he reaction

m xture was dig-brasao-a,8hbig@dtert-butyldimethylsilyl)-5’-deoxyuridine,
2',3'-bis-O-(tert-butyldimethyisilyl)-5-(1-chlorovinyl)-5'-deoxyuridine,
2',3'-bis-O-(tert-butyldimethyisilyl)-5’-deoxy-5-vinyluridine,

25 Example 1:

To a solution of dimethylaminopyridine (19.0g, 155.5 mmol) in acetonitrile
(120 ml) and pyridine (12.6ml, 155.5 mmol) phosphoryl chloride (14.4g, 93.8mM)
30 was added dropwise in an ice bath under Ar atmosphere. After stirring the
mixture for 1h at room temperature, a solution of 2’;3’-bis-O-(tert-butyldimethyI-
silyl)-5’-deoxy-5-ethynyluridine (14.9g, 31.1 mmol) in acetonitrile (80 ml) was
added at 5°C with cooling in an ice bath. The mixture was stirred at room
temperature for 2h. Then, 25% ag. ammonia solution (10 ml) was added in one
35 portion to the reaction mixture while keeping the temperature below 100C. A
second portion of 25 % aq. ammonia solution (65ml) was added to the reaction
mixture while keeping the temperature below 100C. The mixture was stirred at
room temperature for 45 min. Then the reaction mixture was diluted with water



-21 - (200m ) at roomtenperature and extracted three tinmes with ethyl
acetate. The conbi ned organic | ayers were washed successively with aqg.
1 N-hydrochloric acid solution, ag. saturated sodi um bi carbonate and
brine. The organic |ayer was drled over .MgSOH4, filtrered and evaporated
under reduced pressure. Purification 5 of ?ﬁe residue by silica gel

chromat ography (using n-hexane: ethyl acetate = 2: 1 as an eluent )

gave 2',3' - bi 200krl)eattrobni l\ehﬁbéfatd?é lapid! éédtt)ac’fedtﬂ#@é‘ nﬁsﬁhﬁéﬁﬂ%ﬁééﬁt@e’r he

(R S5 Y ilinag orgdie gl Sk RIS, Ui 2 UL o o

(3H, 10 s), O.sutidwiagssatutated soaliym bicarbordte(did brihe. JThe 6rgdnic layeBvaslH,

?)1H 3bf63§ 1H7 dgi7bd vet MgSO%, fitrefed &hd e@aﬁ@ra‘ie@ Bnbéfrediked ?régs&ﬂ"gvﬁ?ﬂr‘]lgaﬁbr? 9

conpounds wer eoféb? e§$$1@'dle bM)sﬂlcﬁegﬁi @hrqnalosgamy fusingarhexana 5 ethyhagetata =2 : 1
Exanple 2: 2' aglan blu‘enﬂ bh@é‘? bUb%Ldi(@FBN%glh%irylm xg-‘s')éhflgﬁyl]hyﬁﬁl

FAB- MS: (1t
(3H, s),(o.é)z gﬁg. °U' *(3H, s), 20 0. 08 (3H, s) 0.82 (9H, s),

0.88 (9H, s), MARDI-MSI: (M/z)JSGQ[Mﬂ\]a]+357&Mmﬂ+ dd, J = 4.6, 4.3),
3.93 (1 H m, 114;@@;(3 DbMHE 6@3)4@0?5 3, s (%G@H"&) 8:12'(3H, %) %0.24 (3H,

6.67(1H, br
2 .3 -Dbis- @(ts)rossqeyl 8), rﬁa9a‘j9l§; sy|1)45(3webxy-635);3t36c(nb+ SRI3M6 (1M, dd,rua,-

for] o 56‘%2&9‘2’@%;% %"ﬁ‘%w 57 QK 1,578 Brsh, PEMIUHEDT)

0.87 (9H, s) J = 6.6), 338(1H nm, 4.15 (1H, ,421
(1H, m, 5.51 (1H, s) 797(1H s) 30 Exanple 4:

5- (3- benzyl oxybenz I s- O rt-butyl di I sily

deoxycyti di ne, ylll'?e %llowmcm;np?&ql wgES ol IEF@( ]nanner analogoyﬂ_tcmpmt of
(270MHz; CDT5 3)Exdmple]+.0. 01 (3H, s), 0.00 (3H, s), 0.09 (3H, s), 0.22

(3H, s), 0.86 (9H, s), 0.90 (9H, s), 1.10 (3H, d, J =6.6), 3.37 (1H m,
3.57 35 (2H, sR 4.08-4.18 (2H, n) 5.03 (2H, s), 5.59 (1H, s),

6. 75- 6. 90 (3H Exgmple.2r12.3"- bls-O-tert thyls Leeoxp-5-igdaddidings (5H, m).

FAB-MS : (m/2) 582[M+H]+
TH-NMR : (270MHz;DMSO-d6) & 0.00 (3H, s), 0.02 (3H, s), 0.06 (3H, s),

20 0.08 (3H, s), 0.82 (9H, s), 0.88 (9H, s), 1.30 (3H, d, J = 6.6), 3.78 (1H, dd, J =
4.6, 4.3), 3.93 (1H, m), 4.33 (1H, dd, J = 4.9, 4.6), 5.67 (1H, d, J = 5.0),
6.67(1H, br.s), 7.87(2H, br.s)

Example 3: 2’,3"-bis-O-(tert-butyldimethyisilyl)-5'-deoxy-5-trifluoro-methyicytidine,
25 FAB-MS : (m/z) 524 [M+H]*

TH-NMR : (400MHz;CDCIg) : 5 0.00 (6H, s), 0.08 (3H, s), 0.19 (3H, s), 0.84

(9H, s), 0.87 (9H, s), 1.35 (3H, d, J = 6.6), 3.38 (1H, m), 4.15 (1H, m), 4.21
(1H, m), 5.51 (1H, s), 7.97 (1H, s)

30

deoxycytidine,
FAB-MS : (m/z) 652 [M+H]+
TH-NMR : (270MHz;CDCl3) : 6 -0.01 (3H, s), 0.00 (3H, s), 0.09 (3H, s), 0.22
(3H, s), 0.86 (9H, s), 0.90 (9H, s), 1.10 (3H, d, J = 6.6), 8.37 (1H, m), 3.57
35 (2H, s), 4.08-4.18 (2H, m), 5.03 (2H, s), 5.59 (1H, s) 6.75-6.90 (3H m), 711
(1H, s), 7.26 (1H, m), 7.31-7.44 (5H, m)



-22 - Exanpl e 5:
2,3 -bis-O(tert-butyldinethylsilyl)-5-cyano-5'-deoxycytidine

FAB-MS: (mz) 481 [M+H| [err] 1 HNWVR (270MHz; DVSO-d6): [err]
-0.04 (3H, s), 0.00 (3H, s), 0.02 (3H,s), 0.76 (9H, s), 0.82 (9H,
s), 1.21 (3H, d, J = 6.3), 3.81 (1 H, m), 4-8B-(1H t, J=5 5.0),
4.71 (1 H t, J=50), 565 (1H d J=5.3), 6.41 (1 H, s),769(1H
br.s), Exdmpie 51 2H3'- BE-G)tert-bu idimethylsitgl) 50 H g can be

obt ai ned accordlng ner - 10
2',3 -bis-O(tert- bERQBMgﬁe(FM ) 481 ¥ 3 -deoxy-5-prop-1 -ynyl cytidi ne,
2' , 3" -bis-O(tert-b HyNMRm(QimMHi PMSO-dg)t 510:04n(8H, 3), 0160>(3Hy$) @M(SH s),

>3 bis-0 (1ot oI EHBLBZ 08 3. 32 LERN I TED B8P i adsdivs o =
5-bromp- 2" , 35- bi s- CB.0),64.71 [{tiHyt fJ ex8.0) 15565 (1H,-&'J 2 6B)y 6| (dl-hs) 7.69 (1H, br.s),

2',3" -bis- O(tert I | silyl)-5-(1 -chlorovinyl)-5 deoxycytldl ne,
2',3 -bis-O(tert- Eﬁ%’l@% E?jllsHyl) 5' - deoxy- 5-vi nyl cyti di ne,

Exarrpl e 6: 20 Pr epar ation of

5' - deoxy- 5- et hynyl - I

B BV j%ﬁ?ﬁ%@?‘aﬁ“&*‘h?&@@fﬁ"&ﬁ Sesordndlo s mapner
0.09 mrol ) @Ralogp % Examnlﬁ 8ronet hane (1m) and pyri di ne
(33[er]l,0.48mM). To 25 the m xture, n-pentyl chl oroforrrate (42ny, 0.28

I ‘added der A t t
vas Liirred at Pobmtaerh ey Bii? dedh Siorahd MBI o reacti on
m xture sti rred2Tﬁfblgﬁ){tend)utylﬂﬂnetbylsﬂylpﬁ -butxit-ynyd-5"-deoxpeytidine, i t i oned
‘bet di chl ;i ext ted with
di cht or omet hane2 Hle KB oo BRIES AR BeRl- 1 ey " 82520, nd
filtered. The f&h& rlm@-&t@a-wsunawbﬂyl)r@edeemam bieyeytidine,

Puri ficati onsgof SIUiénfoe?'Silbi’s 1 i, si ng n-hexane:
ethyl acetate =4 b‘gé“ Ulﬁﬁdi&%thﬁ&ﬁﬂm QS8R {piiding;

2' 3 -bis-O(t eh,3’fhﬁ~3f~§ﬁﬁ&%¥b&ﬂ@¢f§h{%ﬁﬂi5 -(1-chlorovinyl)-5’-deoxycytidine,

deox 5- et hyny| 2\8-His-(Qpte imethelsiiyl)-5%4 8- 2% ld). 35

FAB- ?\//B: (rﬂé/)y594[ I\E‘H:H] [er?{hwm 9 )l\%) 1 egxl\)ﬂz WCﬁDSigy;‘)ﬂlme[Ze”]ylg 1)2 0. 27
(12H, m), 0.90-0.92 (21H M, 126142 (7TH, m), 1.64-1.74 (2H, m,

3.25-3.51 (2H, n), 4.15-4.23 (4H, ), 5. 5ExBmgde 61H, n, 7.62 (0.5H,
br.s), 7.73 40.5H, br.s), 8.00 (0.5H, br.s), 12.3 (0.5H, br.s)

Preparation of 5'-deoxy-5-ethynyi-N4-(n-pentyloxycarbonyl)eytidine,

a) 2',3'-Bis-O-(tert-butyldimethyisilyl)-5'-deoxy-5-ethynylcytidine (45 mg, 0.09
mmol) was dissolved in dichloromethane (1ml) and pyridine (33ul,0.42mM). To
25 the mixture, n-pentyl chloroformate (42mg, 0.28 mmol) was added dropwise in an
ice bath under Ar. The reaction mixture was stirred at room temperature for 2h.
Water was aded and the reaction mixture stirred for 30 mins. The reaction mixture .
was partitioned between dichloromethane and water. The aqueous layer was

extracted with dichloromethane. The combined organic layers were dried over
30 Na2SOg4 and filtered. The filtrate was evaporated under reduced pressure.

Purification of the residue by silica gel chromatography (using n-hexane :
ethyl acetate = 4 : 1 as an eluent ) gave 2',3-bis-O-(tert-butyldimethylsilyl)-5'- - .
deoxy-s-ethynyl-N4-(n-pentyloxycarbonyl)cytidine (40 mg, 72% vyield).
35 FAB-MS:(m/z) 594[M+H]+
TH-NMR : (270MHz;CDCl3) : § 0.12-0.27 (12H, m), 0.90-0.92 (21H, m), 1.26-1.42
(7H, m), 1.64-1.74 (2H, m), 3.25-3.51 (2H, m), 4.15-4.23 (4H, m), 5.55-5.60 (1H,
'm), 7.62 (0.5H, br.s), 7.73 (0.5H, br.s), 8.00 (0.5H, br.s), 12.3 (0.5H, br.s)



-23 - b) To a solution of

2.,3 -bis-O(tert-butyldinmethylsilyl)-5"-deoxy-5-ethynyl-N-(n-

pentyl oxycarbonyl)cytidine (19mg, 0.03 mmol) in tetrahydrofuran (500[err]l)
was added dropwi se tetrabutyl ammoni um fluoride (93[err]l, 0.09 mol)

[1.0M 5 tetrahydrofuran solution] at roonr22nperature under Ar at nosphere.
After the m xture was stirred at roomtenperature for 2h., the reaction
m xture was evapor at ed under reduced pressure. The resi due was

partitioned between di chl oronet hane and water. The aqueous | ayer was
back- ext r act ei)ﬁw@soluﬂqn eh?' &-Sif-Onidert-butyldimethyisid 1t 5odeeni-5-athyid-Ner-
dried over mmloiydmwhoglnémmm‘gaowmﬁbl mﬂl@trah?dwf@@nlﬁ(saeﬁl) fWas

i chi or orret narmded AR SetRbutyairtor G fuaridp VgBVE €89 by (1:0M'

deoré- 5- et hy nytetrabydrofysan isplution}: at mmltémptemturennmpanﬂosphe(re mgrme %

Tert] 0. a8 (aigite yrd ginetPQl ikl iethidrafute for 20. M5 redeBl drtEgds )

3.67-3.71 (1 evapprated snder resiuced pregsure. Dhie fasidiie mias martitiorjed between

5.66 (1H, ”7 d?clﬂ@rdrﬁbtﬁhhe?dﬂ tegﬁféé edus leens\)vaze%aéﬁ eftgsaéf?ds ps), 11.7
m

b o med i n-n dighla@nethang h%a?am Il Qi Ry e e Al over NazSt Hhéred

5' - deoxy- 51@t yrd dﬁaﬁﬂﬂlﬂde@*ddlﬁf lsé@nét Pdrifieation of the reEtﬁBeM? silicd él

370[ M+ 25
L6 sk £ pheomatddrabhy (usiriy dithlorgmetiane s mekidngl =4 *fjas pin_diyegh 951)9752
(2H, m, 2. 47 d@bdy-ﬁethynyl -4 E(m-pe&tyadxycarbonyl)cytldmemcodUIpouhd A).(93ng, 181%

4.16 (2H, t, ligigp- 93). 4.28 (2H, m, 4.49 (1 H br.s) (1’
H d, J = 3.6 37(1H br.s), 12 46(1 H, br.s) 30 Exanpl e 8:
5' - deoxy- 5- i odtABMS & (P&t §66MudHlbony! ) cyt i di ne FAB- MB: (i z)

1626[ (”ZL“ [tqeﬁ r ]1HWRWMMH#IDMSO de) : § 0.98 (:MNNRJ_éalp 1v8B-1 @/ﬁ@ldﬁ) 1, B?r r]

L3 o e o 55 e 1 ). S 804 46 My 00 obC R, Sl () 5 -
250) 5( 8134H( 1 5‘66l¢THdm)J7 8§ (@)SH fbr%? 8.1440.5H, bt.sj49.58. (05H, Hrls)H1 1.9)(0.5H, 24
5' - deoxy- N4- (a’rﬁintyl oxycar bonyl ) 5-trifluoronethylcytidine

FAB-MS: (mz) 410 MtH|[err]

20 The following compounds (examples 7-35) “were obtained in a manner
analogous to that of Example 6.

Example 7: 5'-deoxy-5-sthyl-N4-(n-pentyloxycarbonyl)cytidine
FAB-MS : (m/z) 370[M+H]+
25 - TH-NMR : (270MHz;,CDCI3) : § 0.91(3H, t, J = 6.93), 1.16 (3H, 1, J = 7.5),
1.36 (4H, m), 1.41 (3H, d, J = 6.6), 1.72 (2H, m), 2.47 (2H, q, J = 7.5), 3.22
(1H, br.s), 3.93 (1H, m), 4.16 (2H, t, J = 6.93), 4.28 (2H, m), 4.49 (1H, br.s),
5.66 (1H, d, J = 3.63), 7.37 (1H, br.s), 12.46(1H, br.s)

30 Example 8: 5'-deoxy-5-iodo-N4-(n-pentyloxycarbonyl)cytidine
FAB-MS : (m/z) 468 [M+H]*, 490[M+Na]*
TH-NMR : (270 MHz; DMSO-dg) :  1.36 (3H, t, J = 7.0), 1.76-1.78 (7H, m),
2.09 (2H, m), 4.18 (1H, m), 4.36 (1H, m), 4.54 (2H, t, J = 5.9), 5.54 (1H, br.d,
J=5.0),5.84 (1H, br.d, J = 5.0), 6.09 (1H, d, J = 4.3), 8.47 (1H, s), 12.24

35 (1H, br.s)

Example 9: 5'-deo;y-N4¥{n-gengyloxycarbonyl)-5-triﬂuoromethylcﬂidine
FAB-MS : (m/z) 410[M+H]*+ '



-24 - 1H NVR: (270MHz; CDCI 3): [err] 0.88-0.94 (3H, nm, 1.32-1.39
(4H, m, 1.42 (3H, d, J =6.6), 1.68-1.75 (2H, m, 3.09-3.30 (1
H m, 3.92 (1 H m, 4.15- 4.27 (5H, m, 5.67 (1 H d, J = 3.3),
8.05-8.31 (1 H m, 12.6 (1 H, br.s) 5 Exanple 10:

5- ( 3- benzyl oxybenzyl) -5’ deoxy N4- (n- pent yt &xy- car bonyl ) cyti di ne

FAB- VS: (n12) 538 [MtH| [ err] 1 HNWR (270MHz; CDC 3): [err] 0.90

O 1 Yam10 O MR Pty dand DG § 0.sg.0.94 o byf ido-F3d (A, ) 1.4 72
m,3.75 (1H d, J(3H1E, &a:ae) 1064-2115 (2H, ), sﬁ)s(ziso(tm , e é@H 4npa.{8LH,
1

%96) 6. o4 2)89 (%7(@#" m 5‘?721%"(% % 53 050933)“*7”92 H(ghsiﬁ)

12.41 (1 H, br.s) Exampl e 11:
5- S' - e 34 Yl a0g ¥ ) . B-
36%{&2&&”]6%"%*% s el : xy-caEriicytidhg)

6.9), 1.30 (4H sFAB-MS : (m/Z) 513&3EM-(H]# d, J = 6. 3) 1. 62(2H M, 3.81 (1

H quin., J = 6. 3)JH-RMR zvoMHthmc )JaogogsHtJ 6.95)1.04 (38, 62J4=665)J =
6.6),4.39 (1H, n), 3

9 d
5.83( 1 H, d, J :14263$ 4$4z O311|—'{'2 @&H, rmiL 32?,6(11|'(‘+br%)s3s97 (Wb@aﬁ!ﬁé)@?%
5' - deoxy- 5- et hynyl(1 Wmmmwwhemlmﬂ H t, JE/6996y“/ﬁ4d(n!H)
338[ Mk 36
) SR Gl oy S oow UL 4 SER B
= 7.3), 3.69 (1 HM)IB,97(1H,%hre)57.2-7. 33Q6H(m),|-1|24ﬂll(1hH basE 5. 9)
4.03 (2H, t, J—66) 413(1H dt. J = 5.0, 4. 3), 435(1H br.s), 5.05

1H, d, J 25 5.41 1HdJ—53 66 (1 H d, J = 4.0),
3(3 01 (1 H br Ejpmpleﬁ |§-_§_mQ=51;g_<>xv-N4 (n-pen Io) carbon I(c idine )

5' - deoxy- 5-et hynyIF-AylMss Mq.q.nenyl )cytidine FAB- V5: (niz)
o i) w8 i 8 B S b 1,
E OEUI(EH é —J5_9)51 31‘(3H2d(3=|'6 162 24, i}, 3181 )H quin., J = 6. }43@ (1H.qum., J
30 ab2 i h 568 a8kl s 3.3 0H, m) Pod i, &4 28.9), 5.31 (1H, 4,

N4- (i sobut oxycar ber5)3)5588¢dklyd5Jet41¢hy7r 571{1Hdj ske 1323 (1H, br.sfAB- M. (n z)

352[ M+H| [err ] 1 H NMR  (270MHz; DVBO- d6): [err] 0.91 (6H, d J =
6.6), 1.30 (3H d, J = 6.3), QL (2H m, 368 (1H dt, J =
5.9,5.3), 2 gdxampled?2: 5" deoxyy5- rbonyleytidine . 3) | 411(1

H m, 4.30 (1 H FRB-MS Ofm/z} 338[m+|.pj+_§6@w+,53138 (1 H d J =5.3),
TH-NMR : (270MHz;DMSO-d6) : § 0.91 (3H, t, J = 7.3), 1.31 (3H, d, J = 6.3),
1.63 (2H, sextet, J = 7.3), 3.69 (1H, dt, J = 5.9,5.3), 3.91 (1H, quin., J =5.9),
4.03 (2H, t, J = 6.6), 4.13 (1H, dt, J = 5.0,4.3), 4.35 (1H, br.s), 5.05 (1H, d, J
2% =5.9), 5.41 (1H, d, J = 5.3), 5.66 (1H, d, J = 4.0), 8.01 (1H, br.s)

- Example 13: 5'-deoxy-5-ethynyl- N4-(isogrogog_cycarbonyl)cﬂidine
FAB-MS : (m/z) 338[M+H]*
TH-NMR : (270MHz;DMSO-d6) : 5 1.24 (6H, d,  =5.9), 1.31 (3H, d J =6.6),
30 3.68 (1H, dt, J = 5.9,5.6), 3.90 (1H, quin., J =5.9), 4.12 (1H, m), 4.30 (1H, s),
4.85 (1H, m),505(1H d, J=5.9), 540(1H d,J=5.3),5.66 (1H,d, J =
3.6), 8.02 (1H, br.s)

Example 14: N4-(isobutoxycarbonyl)-5'-deoxy-5-ethynylcytidine
35 FAB-MS : (m/z) 352[M+H]*
TH-NMR : (270MHz;DMSO-d6) : 5 0.91 (6H, d, J = 6.6), 1.30 (3H, d, J = 6.3),
1.91 (2H, m), 3.68 (1H, dt, J =5.9,5.3), 3.84 (2H, d, J = 6.6), 3.89 (1H, quin.,
6.3), 4.11 (1H, m), 4.30 (1H, s), 5.03 (1H, d, J=5.9), 5.38 (1H, d, J = 5.3),




-25 - 5.66 (1 H d, J =4.0), 7.96(1 H, s) Exanpl e 15:
5.-deoxy- 5-et hynyl - Nd- [ ( 2- net hyl pent yl oxy) car bonyl ] -cyti di ne

FAB-MS: (mz) 380[MtH][err], 402 MtNa][err] 5 1 HNWR : (270MHz;
DVSO-d6): [err] 0.85-0.93 (7H, m, 1.31 (3H_d, J = 6.3),

1.28-1.37 (3H, m, 1.77 (1 H m, 3.69 (1-®¥>-dt, J = 5.9, 5.6), 3.88(2H,
n, 3.92(1 H m, 4.13 (1H, dt, J = 4.9, 4.6), 4.37(1 H, br.s),
5.06 (1 H d, J = H d, J =53, 5.66 (1 Hd,J =
40y, 8.02 (11 By 4 0T 2601

5' - deoxy- 5- et hynyl - Nd-[ ( 3- net hyl pent yl oxy)car bonyl] cyt|d| ne

FAB- M5: (mZ)Ei&ﬁi blyfrethiyfpepi : ;
0.86-0.98 (6H, 3 ; ,
(1 H brs), 3. 90 :

brs), 5. 715(1 H, HNMR zl(ZIBMHZTDMSQﬂdG)i 8&85}),.93(7.“'3, ml 31 l§3Hs¢ J £56.3),

= ;;znfzﬁzgmg K ms%maﬁ;@wydtwsf%ﬁ%%g;mﬁj;;

1 HNVR (270MHz » 4.48(1HodBd £ 4.9, 4 (1H2br.s
(1 H br.m, 3. 695(4]1@ zj@ssﬁ §6Gf1ﬁ%§ld4§’;‘)8r@% ﬁ.|0§ré1 H br.m, 5.42

(1 H 20 0 (0 14(0 5H, br.s),

9 .53 (0.5H, br. s) Exanpl e 18

5' - deoxy- Smetlaxawh 184 6( '5’ Qo BrtR QI N Mﬁe (m z)

408[MH—|][err] : ; err|

0.86 (3H, t, kgé ’ lFﬂ 1.31 25 (3H, -60 1.60

(2H, m, 3. 69 (1 MR J(27 lézGD{)ls)SSQ(BG(-QQB(thm 115-9;80(8H m) 3.25-3) ,

4.06 (2H, t, J =

5 9y, ﬁf?grf‘a*?a(é#ﬂbrﬁf@é?é (¥l 425437 G ), 0T (18

br.s) Exanpbes)i8:71 (1H, d, J = 4.28),7.69 (1H brs) 8.13 (1H, br.s),

5' - deoxy- Ng [(2 et hyI hexyl )oxycar bonyl] 5-et hynyI cytldl ne 30 FAB- VS:

(n12) 408[|\/Hr ' N4270M—Iz err . 88-. 0 94 (6H,
. 1.30-1.41 Ie Ay g;gng-s-ethvnvl- 2:propy! rbo m,

gt 92J3—Z46(1)1 H,7 g]leléI:)Iil-l’c'iIS4 Pz 408. 5[M+Fﬁ+38305[M+lgla l% S. 70 (1|‘|

5 deoxy. 5. ot nyny FROMA Si2EMUEDMSOHE . B0 R (6ROBHE R28 (1H, brm). 188
(mrz) 400[ M+H] [ er (1H, br.m), 3.69 (1H HomalR: 3.92-A08(&H D), & D6 (1 s by.mj), 342 @AM, d,
g 1; qU| - ?4_252?{&)&5%5((1? %}mrhmg(g TZ%Q%% (@.5H! br.d), 9558:(8:5H, br) 90

Example 18: 5'-deog—5-ethynyl-N4-(n-ocﬂlogcarbonyl)cﬂidine
FAB-MS : (m/z) 408[M+H]*, 430[M+Na]*
TH-NMR : (270MHz;DMSO-d6) : 8 0.86 (3H, t, J = 5.0), 1.26 (10H, m), 1.31
25 (3H, d, J = 6.0), 1.60 (2H, m), 3.69 (1H, dt, J = 5.9,5.6), 3.90 (1H, quin., J =
6.3), 4.06 (2H, t, J = 6.3), 4.13 (1H, m), 4.35 (1H, br.s), 5.05 (1H, d, J = 5.9),
5.41 (1H, d, J =5.3), 5.66 (1H, d, J = 4.0), 8.02 (1H, br.s)

Example 19: 5’-deo>_<y-N4-| (2-ethylhexyl)oxycarbonyl]-5-ethynyl-cytidine
30 FAB-MS : (m/z) 408[M+H]* '
TH-NMR : (270MHz;CDCI3) :  0.88-0.94 (6H, m), 1.30-1.41 (12H, m), 3.25
(1H, d, J = 3.63), 3.53 (1H, m), 3.92-3.94 (1H, m), 4.15-4.37 (4H, m), 5.32
(1H, m), 5.70 (1H, dt, J = 4.61), 7.86 (1H, br.s), 8.14 (1H, br.s)

35 Example 20: -deo_xy-s-ethynyl -N4- -[(2-phenylethoxy)carbonyl |-cﬂ|d|n
FAB-MS : (m/z) 400[M+H]*
TH-NMR : (270MHz;DMSO-d6) : 8 1.31 (3H, d, J = 6.3), 2.94 (2H, t, J = 6.9),
3.69 (1H, dt, J = 5.9,5.6), 3.90 (1H, quin., J = 6.3), 4.14 (1H, m), 4.28 (2H, ,



-26 - J =6.9), 431 (1 H br.s), 5.05 (1 H, d, J=5.9), 5.41 (1
H d, J=4.9), 5.66 (1 H, d, J=4.0), 7.27 (5H m, 8.01 (1 H,
br.s), Exanpl e 21: '

N4- (cycl ohexyl oxycar bonyl ) -5' - deoxy-5-et hynyl cyti di ne 5 FAB-M5: (M z)
378[ MH| [err] 1H NVR: (270M—|z DVB@6e6) : [err] 1.06-1.48 (9H, m,
1.69 (2H, n), 1.86 (2H, m, 3.65-3.72 (1H, m, 3.88-3.93 (1H ,m,

4.13-4.61 (3H, _5 6.

N o # Qu 69,45 H'éégifsb S5.5,05 (. ¢, 92 ﬁgsh(‘ﬁq (d St 4‘(1;3 éﬁe(m
br.s), 11.8(0.5H, 99 =4.0007.27 ( me)pa@uaH br. )

N4- [ (cycl ohexyl net hoxy) car bonyl ] -5' - deoxy- 5- et hynyl cyti di ne

FAB- V5. (i 9 ,
DIVSOdG)( [Qr a@[,%f*'ﬂﬂLe i !
1.61-1. 72 (BH, m) FAB-MS 1(rhiz) dB78[M+H. 9, 5. 6), 3.89 (2H, d, J = 6 3), 3.90

(L (15 o, e o sl T i the B30 3o i, 65 By,

Exanpl e 23: 5' - de®®)y 3H5%8R2h{IiH, x1), 388488 (IiHb,m) 4 tBh61) (AH;m)506 (1H, d, J=

E@E&}”Sa)(”’[é%f’%[dgﬂ i QHWM‘ 0 SEBI 0,0 3.0 788 (G4 |
br.nm, 4.47 (0.5H(0 .8), ’bﬁ(i rﬁ)rr’r) 5.39 (1 H br.m, 543(1H
br.m, 7.8 (0.5H, br. s) 816(0 5H, br.s), 9.56 (0.5H, br.s), 11.69

(0.5H, br.s)

PAB- MB. (i 2)  380[RABIMST (iV2) 392[M+H]"‘J,I4r1w[ml-Né]Zl'70M—lzDIVBOd6) [err] 1.01°

9 39 (3 N
5084, 32 (4. 514 b ThgR; B7BEEDMSO-de) - 50.461,29 (5H i), (3T (afid 1~ 6.9,
5.45-5.51 (1 H brl ﬁ’l*@@*m@ 69 (1. By 5.55.8, 3.0942H, By J 5)6.35.380 (1H,

5 oo 550 hyny ke P "@%%Qgclrﬁggﬁ?ﬁ)cyt PiHsd, PO 5.9), sRTH.2, 3T 5.9,

(m z) 478[ M+H][errq Gﬁﬁ%{%ﬁr[‘bﬁ?} brs)li H NVR (270MHz; DVEO- d) :

[err] 0.85(3H, d, J'=4.6), 1 .24(20H m, 1.30 (3H d, J =6.3),
1.60 (2H, , 1 =509 1 = 35
6.3),(4. 05n%2|5‘%§§p'§w5 . g1 "1 pr.s),
5. 05 (1 IFABHMS : é5/2)) 366[MiH]"1 388[MHNA*™= 5 3). 5.65 (1 H, d,

J=3.6), 8.¢9 (1 H1HNMR : (270MHZ;DMSO-d6) : § 0.93 (9H, s), 1.30 (3H, br.d), 3.67-4.27
(5.5H, br.m), 4.47 (0.5H, br.s), 5.06 (1H, br.m), 5.39 (1H, br.m), 5.43 (1H,
br.m), 7.88 (0.5H, br.s), 8.16 (0.5H, br.s), 9.56 (0.5H, br.s), 11.69 (0.5H, br.s)

Example 24: 5'-deoxy-N4-[(3.3- dlmethylbutog)carbonyl|-5-ethynylcﬂ|dme
25 FAB-MS : (m/z) 380[M+H]*
TH-NMR : (270MHz;DMSO-d6) : § 1.01 (9H, s), 1.39 (3H, br.d), 1.63 (2H,
br.t), 3.77 (1H, br.m), 3.98-4.32 (4.5H, br.m), 4.56 (0.5H, br.s), 5.13 (1H,
br.m), 5.45-5.51 (1H, br.m), 5.73-5.75 (1H, br.m), 7.96 (0.5H, br.s), 8.23
(0.5H, br.s), 9.57 (0.5H, br.s), 11.76 (0.5H, br.s)
30
Example 25: 5'-deoxy-5-ethynyl-N4-({tridecyloxycarbonyl)cytidine
MALDI-MS : (m/z) 478[M4H]+, 516[M+K]*
TH-NMR : (270MHz;DMSO-d6) : § 0.85(3H, d, J = 4.6), 1.24(20H, m), 1.30
(3H, d, J =6.3), 1.60 (2H, m), 3.68 (1H, dt, J =5.9,5.6), 3.90 (1H, quin.,J =
35 6.3), 4.05 (2H, t, J =6.6), 4.13 (1H, dt, J =5.0,4.3), 4.34 (1H, br.s), 5.05
(1H,d, J=5.9), 5.40 (1H,d, J=5.3), 5.65 (1H, d, J = 3.6), 8.00 (1H, br.s)



-27 - Exanpl e 26: N4-(n-butoxycarbonyl)-5"-deoxy-5-ethynycytidi ne
FAB-M5: (nmfz) 352 [MtH][err], 374 [MtNa][err] 1H NVR (270 MHz;
DMSO-d6): [err] 0.89 (3H, t, J =7.2), 1.28 - 1.41 (5H, m, 1.53 -
1.64 (2H, m, 3.64 -3.71 (1H, m, 3.85 - 3.92(1H, m, 4.03 - 4.15 (3H, 5
m, 4.34 (1H, s), 5.04 (1H, d, J =5.9), 5-28-(1H, d, J = 5.3), 5.64 (1H,

d, J= 3.6), 8.06 (1 H, br.s) Exarrple 27 _

5' - deoxy- 5- et IJW .n al.R0 ] . EAB-MS: (nfz) 380
[MtH] [err], 46%21 ? IV . [err] 0.95

(3H, t, J = 6.6)FAB-M ( 2)4@5(25[M+H17‘,374[M+Nat]tF 63 - 1.71 (2H, m, 3.74

©3.80 (L H m, BHWMRil(mMHzFDMBQ-d? 160(8943H tJ '72}5128 6430(5H m)
4.19-4.24 (1H,

5.3), 5.74 (1 Hrq§3 - %45(26) “'383@9 ?fh(,"%m)s? 85153§26(ﬂrb|. 61)26333 415(3H
5' - deoxy- 5- pt hynui) 4434((mH¢e):>5 Mymrd)wls)sa 5l [S@glbd J=5. 3),05 85((3|—| Np=

mz) 436 [ M
£34)Z)115E ngresaoﬁ(l'i'P%n) 160(2Hr’r) 369(1Hr’r) 390(1
H n, 4.05 (2H t, J =6.6), 413 (1H m, 4.34 (1H br.s), 5. 04

(8151 ‘(jl i' _br5 %amﬁle%g dgopé-é- fibn ﬁlN“’](n:heMggcgrb%gyﬁéﬂng J =3.6),

5' - deoxy- 5- et hynfABRMS] :((m/g) S8RdMHHIE)402BMyNeky ) - car bonyl ] cyti di ne

M5: FAB- M5: 161 z) 1 1 83
AT 16 62?? HQQMWH?[OEMF& BMSO- D-dp) S%MH(%B%E) ‘PB§01dtfﬁ (9H' ), .

(1H, ). 3.93 (1%-}63(0111@"' m), 3.74 380(4"{2@1)@ §;B4nﬂ0341h15n'()047||4 (2, &, Jr-86
(0.3H, s), 5.04 6?5)'4419 ﬂzﬂﬁﬂﬁh),ua (1H s) 55344 H, W, U= 5@3894931&?&334

% b (0.9 (o Bk rE gl Lol o 1 br) e

5' - deoxy- 5-et hynyl - Nd- (benzyl oxycar bonyl )cyt I di ne VS: FAB- MVS:
Esm;,)z) 386 [%Fit—ia’?g'ezs S deoxy-a-Cthvry (e ﬁ) wheylidlae 7 pr sy,
5.05 (1H, d, J= MS:FAB-M8 E(Wz)541§4[M +s) 541(1H d J = 5.3), 5.66
(1 H d J = 3.6), 1H-NNIR : (270MHz; DM30486)(:2d .88 (aH3 1 0= 614}, 105 5)
1.42 (17H, m), 1.60 (2H, m), 3.69 (1H, m), 3.90 (1H, m), 4.05 (2H,
t, J =6.6), 4.13 (1H, m), 4.34 (1H, br.s), 5.04 (1H, d, J = 5.6), 5.40
20 (1H, d, J = 4.9), 5.66 (1H, d, J = 3.6), 8.01 (1H, br.s) '

Example 29: 5’-deogg-5-ethynyl-N4-|(2,6-dimethylcylohexvloxv)-c&bonvﬂcﬂidine

MS:FAB-MS : (m/z) 406 [M+H]}+

25 TH-NMR : (270MHz; DMSO-d6) : d 0.83 (36H, d, J = 6.3), 1.20 -
1.50 (9H, m), 1.55 - 1.75 (2H, m), 3.68 (1H, m), 3.93 (1H, m) 4.12
- 4.20 (2H, m), 4.45 (0.7H, s), 4.86 (0.3H, s), 5.04 (1H, d, J = 5.6),
5.43 (1H, br.s), 5.67 (1H, br.s), 7.96 (0.3H, br.s), 8.14 (0.7H, br.s),
9.50 (0.7H, br.s) 12.00 (0.3H, br.s)

30

Example 30: 5'-deoxy-5-ethynyi-N4-(benzyloxycarbonylcytidine

MS:FAB-MS : (m/z) 386 [M+H]+
TH-NMR : (270MHz; DMSO-d6) : d 1.30 (3H, d, J = 6.3), 3.69 (1H,
35 m), 3.89 (1H, m), 4.13 (1H, m), 4.35 (1H, br.s), 5.05 (1H, d, J =
5.9), 5.14 (2H, s), 5,41 (1H, d, J =5.3), 5.66 (1H, d, J = 3.6), 7.31 .
-7.45 (5H, m), 8.01 (1H, br.s)



-28-°

Exanpl e
car bonyl ] cyti di ne T shet

(270MHz; DMBO- d6)

(2Ll

1.40
3 55 (1 |HTHIG)SHEET HAS BEEN

lllill Hl
4.

-5-et hynyI N4-[ (1-i sopropyl -2- met hyl propoxy) -
%Ms (mz) 394 [MrH + 5 1 HNWR
= 6.6),
= 3.6),
36 (1
9 (1

6.6), 1.97 (2H, 3. 91
(1 H m, 430(1Hn’) Hn)46¢1H , 5. REPLACER ),
5.72(1HdJ—43) 76 H s), 811(1Hs) TO EXanpr e 32.

5' - deoxy- 5- et { ookl 41 a1

MS: FAB-MS: (m ; : .

(3H, d, J :(6.2 Ei e 15 M, 3.76 (3H, s), 3.90 (1H ) 4.14
(1H n), 4.26 (0.5H, br s), 4.44 (0.5H, br,s), 5.06 (2H, s), 5.16
1H, b 5.41 66 (1 H, 6.91 (1 H d, J =
(7.9), oy (2H, (ﬁé',}:%@ ﬁm/zd@%[Mﬂ-‘f] ( .m9. 7.9), R (0. 5H,
br.s), 8.145(0.5HTHNMR, (270M|-lzoDM£Otﬂ6)s)d093(12H d, J3=166) (1048H, br.s) 20
Exanpl e 33: 5'-d o _

VB: FAB-VB: (2) 10 Ewﬁ 8 TOF I L RTROBN LB Y880 4 1 50

(3H d, J = 6.3), 29561kam), 4.30 (1H, m), 486 FH;); $162 (HH, ra). §Q4Q(L y8uin., J
=6.3), 4.13 (1 Hsmém §4J!=341'3) ?Fsg(m s‘) )8. 13 @RgL H d, J =5.9), 5. 40
(1L H d J=o5, J = 8.00 (1 H, br.s)
Exanple 34: 5 deoxy 5-et hynyl N4- (et hyI oxycar bonyl )cytldl ne

VS: FAB- M5: 1§ M Eyariplé 3 RvIB rIloytiding3 (3H,
t,J:693)131(3H . ( , 3.90 (1 H
m, 4.08 - 4.14 (3H, m, 4.35 (1 H, br . s) 505(1H d, J =
5.94), 5.40 (1 H, MS:FAB-MS 2{m/z) Z16dM-H]H, d, J =3.63), 8.02 (1
H br.s) 35 Exa (&= Qn

FAB- VS: (rﬂz) 342FII\'/J|H hﬁﬁ (EOMF&XEM ) edqzl %B é(%ié’?f)g'l 0. 88
(3H t, J=6.9), 1.mMh l¢+§3l'fk)8) 3.99(1H3m) 4.14 (1H, m), 4.26 (0.5H, br.s),

15

20

25

30

3

4.44 (0.5H, br.s), 5.06 (2H, s), 5.16 (1H, br.s), 5.41 (1H, br.s),
5.66 (1H, m), 6.91 (1H, d, J =7.9), 7.00 (2H, m), 7.30 (1H, dd, J =
7.9,7.9), 7.89 (0.5H, br.s), 8.14 (0.5H, br.s), 9.72 (0.5H, br.s),
11.7 (0.5H, br.s)

Example 33: 5'-deoxy-5-ethynyl-N4-(methoxycarbonylcytidine

MS:FAB-MS : (m/z) 310 [M+H]+

TH-NMR : (270MHz; DMSO-d6) : d 1.30 (3H, d, J = 6.3), 3.66 (3H,
s), 3.70 (1H, m), 3.90 (1H, quin., J = 6-.3),'4.13 (1H, m), 4.34 (1H,
s), 5.05 (1H, d, J = 5.9), 5.40 (1H, d, J = 5.3) 5.66 (1H, d, J = 4.0),
8.00 (1H, br.s)

Example 34: 5’-deoxv-§_-_e_t_hvnvl-N4-(ethylogcarbonyl)cﬂidine

MS:FAB-MS : (m/z) 324 [M+H]+

TH-NMR : (270MHz; DMSO-d6) : d 1.23 (3H, t, J = 6.93), 1.31 (3H,
d, J = 6.27), 3.69 (1H, m), 3.90 (1H, m), 4.08 - 4.14 (3H, m), 4.35
(1H, br.s), 5.05 (1H, d, J = 5.94), 5.40 (1H, d, J = 5.27), 566(1H
d, J = 3.63), 8.02 (1H, br.s)

Example 35: 5’-deog-N4-(n-genmlogcarbonyl)cﬂidine
FAB-MS : (m/z) 342[M+H]*,
TH-NMR : (270MHz;DMSO-d6) : 5 0.88 (3H, t, J=6.9), 1.31(4H, m), 1.32 (3H,



29 - d, J=6.3), 1.55-1.63 (2H, n), 3.63 (1 H, dt, J=5.86,

3.93 (1 H, quin., J=6.3), 3.98 (1 H m, 4.01 (2H, t, J=6.9

(1 H d J=5.9), 5.42 (1 H, d, J=4.6), 5.73 (1H, d, J:3 0), 7.07

(1H d, J=7.6), 7.97 (1H, d, J=7.6), 10.66 (1H br. s) 5  Exanple 36:

5 - de eoxy- N4- (n- pent yl oxycar bonyl ) - 5- vi nyI ‘cy29 di ne MS: LC IVB (mz) 368

[ M+H] 1H NVR. (270MHz: DMBO-d6): [err] 0.88 (3H, t, J = 7.1), 1.31
H,

A ?Lﬁzﬁ ), 145153 (ot ), Y @H,jk ‘5[903? 4R i3
8 (1 H d 389()114 sn)eé Qi1(2H, ta)=619)%; 5104 1H 5, 8&51@ 5.421(41H,d, J346),

7 6.57 (1H, 1 T 8
Exan%)l e 37: (5 deg%3 (thbgﬁgﬁ&?Za:ﬁloﬁyféﬁH) \ﬁ%@l(ﬂﬂt§d#(7léj 10le6 (1H, br. s)
MB: FAB- MS: (il z) -388 [MrH] +, 410 [ MtNa] +, - 1H NVR (270 MHz;

DVBO- d6) : [fer r | Example 361 53dedxy=N&-(83pentl Mnm@v&u@gidﬂhe (1 H m,
560 (1 o JMSHOYE ghy Gl 37T 155 %570) e bs 17k da, )
xapi o 35: i AMBAEIPHERG AMSO-R55088 B bl 7aIna Gl it sieiathy
(57,9 =7, ), STRAMY 391 (. i H O 7R 880 A, 5. DI, & 52

%. 8?-3 94 (1 H, =18.3), .20 (HH, 13;1:132 54BE|_1|)1H 4, 22 4.9),15.69 (1H, d, M- 4.0), 6B 1H,
D, J 3 9 , 5“&%&5‘2 %%)1 6%7(13'51%’ glm“@DW?)J_LZB%Hﬁ) gz)ésyw)(m
S), 25 11.88 (1 H, BR S) Exanpl e 39:

5.6),
), 5.04

(7
6.
5.
1

- deoxy- 5-i odo- M- [ ( 2- phenyl et hoxy)car bonyl ] cyt|d| ne VS: FAB- VB:
W=y L AVGR)

5
502 [ M+ ; enrled 30 (3H, d, J =
53 3)2) 2. 96[(2ﬂ Exa"ﬁplesyl ' ‘- ( 17 (1H

M, 4.29 (2H t, MSEAB Ms (El/ﬂ388.EM+bI]+J¢40[M+Na]+5) 5. 38 ’(1 H d, J =
5.3), 5.62 (1 H 6,7 ng 1 (1 3
11.70 (1 H, br. sj—l NMR.(270 Hz; DMSO-ds)._81.30 H, d,J= 3), 3.73(1H, m), 3.3 .

15  (1H, m), 4.23 (1H, m), 5.13 (2H, s), 5.04-5.22 (2H, m), 5.42 (1H, d, J = 5.3),
5.69 (1H, d, J = 4.3), 5.69 (1H, dd, J = 15.8, 2.0), 6.55 (1H, dd, J =11.2, 15.8),
7.36-7.42 (5H, m), 7.78 (1H, s), 11.87 (1H, s).

Ekample 38 : N'-(ethoxycarbonyl)-5-deo -5-vinyicytidine
20 MS:FAB-MS : (M/Z) 326 [M+H]+, 348 [M+NA}]+
TH-NMR : (270 MHZ; DMSO-Dg) : A1.23 (3H, T, J=7.26), 1.32 (3H, D, J =
6.27), 3.70-3.76 (1H, M), 3.89-3.94 (1H, M), 4.11 (2H, Q, J = 7.26), 4.22 (1H,
M), 5.09 (1H, D, J = 5.61), 5.18-5.22 (1H, M), 5.42 (1H, D, J =5.61), 5.69 (1H,
D, J = 3.96), 5.85-5.92 (1H, M), 6.57 (1H, DD, J =11.88, 17.82), 7.79 (1H, S),
25 11.88 (1H, BR.S)

Example 39: 5-deoxy-5-iodo-N*-[(2-phenylethoxy)carbonyljcvtidine
MS:FAB-MS : (m/z) 502 [M+H]+
'H-NMR : (270MHz; DMSO-dS) 8 1.30 (3H, d, J=6.3), 2.96 (2H t,J=7.1),
30 3.69 (1H, m), 3.88 (1H, m), 4.17 (1H, m), 4.29 (2H, t, J =7.1),5.07 (1H, d, J =
5.9), 5.38 (1H, d, J =5.3), 5.62 (1H, d, J = 4.6), 7.19 - 7.35 (5H, m), 8.01 (1H,
s), 11.70 (1H, br.s) ' :



Exanpl e 40: 5'-deoxy-5-iodo-N4- (i sopropoxycarbonyl)cytidine

MS: MALDI - TOF: (nfz) 462.5 [ M+Na] + 1H NVR (270VHz; DVSO-d6): [err]
1.24 (6H, d, J =6.3), 1.30 (3H, d, J =6.3), 5 3.69 (1H, m, 3.88 (1H,
m, 4.17 (1H m, 4.87 (1H m, 5.07 (1H, d, J = 5.6), 5.38 (1 H, d,

J=5.3), 562 (1 H d, J=4.3), 802 (1+0s), 11.77 (1 H, br.s)

Exanpl e 41: MN4-(cycl ohexyl oxycarbonyl)-5' - deoxy-5-i odocyti di ne

M5 LC-MS: (mz) 479.9 [MtH + 10 1H—N|VR: (270MHz; DMSO-d6): [err]
1.23-1.42 (6H, m, 1.29 (3H, d, J 6.3), 170(2H m, 1.89 (2H,
m, 3.69 (1H Eﬁamﬁe% Stideo ~5-|6défN"G Boort m, 5.05 (l
H d, J =5.9), £ =4.3), 8.00 (1 H
s) 15 TI‘MSfMA BT c((m/ﬁbéﬁa [MarerQ]H-so be obtained in a manner
anal ogous to g.'hat of Exanpl e

5' - deoxy- N4- (n-p W%x@%ﬁ@@ﬁﬁbpsﬂ 24/ (8H.ditd Ai6nY), 1.30 (3b1,16l11)-21 6.3),

R ey MRS BT, R UH, Sy B e Y 2 e,

- ynyl - NA- ( n- pentg/8@xy192d 208y, 3)c Bte| 1'H?d J=43), 8.02 (1H, s)51177 brs)
5' - deoxy- 5- br onpo- N4- ( n- pentyl oxycar bonyl )cyt| ine, -deo
-chl orovi nyI ) - Nd- (n- pent yl oxycar bonyl ') cyti di ne,

5' - deoxy- N4- ( n- pentyl oXycar bonyl ) - 5-vi nyl cytidi ne, 25
5' - deoxy- 5- et H¥amMPIR1: i Notevelohexyloxyeatbenvi)-Bi-deoxyrb-iodegytidine

Exa(rjrglméy4gl4 e @?&ﬁmyhﬁ%%@@@wﬁj 50 :E:Q%lglyl gyt ngl»r(]; 5-i1odocyti di ne

5-1 odocyt osg he (1 t t

wer e suspe?i%led |#§h@%f§%|on St t ueng ?%02'5){420 rr%ﬁ ;&sﬂaza?he
(20 n ). Thel z0 ¢4 ) onswzl-lhﬁﬁtségqtmlﬂrq @8%0(f1l-{l%)hﬂuf§(1tl-0 AR 4066 (H,
cl ear solution. After concentratin he reaction sol ution under reduced

pressure, 35 acdfbii.@9 (1h d.25=519), 54T ( H d, J=5.3),5.62 (1H, d, J = 4.3), 8.00 (1H,
5- deoxy- 1, 2, 3-tr§')- O acetyl -D-ri bofuranoside (1.32 g; 5.06
-31 - _

15 The following compounds can also be obtained in a manner analogous to
that of Example 6:

5’-deoxy-N4-(n-pentyloxycarbonyl)-5-prop-1-ynylcytidine,
5-but-1-ynyl-5’-deoxy-N4-(n-pentyloxycarbonyl)cytidine,

20 5'-deoxy-5-pent-1-ynyl-N4-(n-pentyloxycarbonyl)cytidine,
5'-deoxy-5-hex-1-ynyl-N4-(n-pentyloxycarbonyl)cytidine,
5'-deoxy-5-bromo-N4-(n-pentyloxycarbonyl)cytidine,
5’-deoxy-5-(1 -chIorovinyl)-N4-(n-pentyloxycarbonyl)cytidine,
5'-deoxy-N4-(n-pentyloxycarbonyl)-5-vinylcytidine,

25 5'-deoxy-5-ethynyl-N4-(isopentyloxycarbonyl)cytidine, and
5'-deoxy-N4-[(2-ethylbutyl)oxycarbonyl}-5-ethynylcytidine.

Example 42:

30

5-lodocytosine (1.0 g; 4.22 mmol) and a catalytic amount of (NH4)2S04
were suspended in a solution of toluene (10 mi) and hexamethyldisilazane (20
ml). The suspension was heated at 110 °C for 18 hours to become a clear
solution. After concentrating the reaction solution under reduced pressure,
3 acetonitrile (25 ml) and 5-deoxy-1,2,3-tri-O-acetyl-D-ribofuranoside (1.32 g; 5.06



mol ) were added to residue. Then, anhydrous stannic chloride(0.58 m; 5.06
nmool ) "in nitromethane (5 mM) was added dropwi se to the m xture over 5

m nut es. During the addtion, the m xture was kept below O[err]C by ice
cooling. After stirring the mxture at O [err] 5 [err]C for 2 hours, 2
g of sodi um bi carbonate was ‘added, follwed-8lby dropw se addition of water
(0.7 m). After the addtion, the m xture was stirred vi gorously at room

tenperature formdf) werddied tB%sftﬁécﬁ’heﬁths &%ﬁm d éf}l@ﬁé‘éto 58 mi'Qi 6§moVvE

i nsol uble materi a

washi ng were mi)d@@'tr%[ﬂﬁﬁgﬂ§wgd“&maﬁ 3ded drgpyvisg to the mB@éﬁeLﬁMer5 minutes.
bi car bonat e,  Durirythetdudhior; itesmitere Wag K66t beldw(01G by mbcwm f After Stirfingas

F1'aeh chr omt 4 TURYFERY 6% B3P dibure P %25/9 E&%@M %ﬁdqu?ég'*wed

5' - deoxy- 2'§ 3'byddropwisecagdition of waterc(ﬂc?cml) Aftee thes addtmri dhe mxttmm was. stimedzz

g, 66%yield) vigoroust %ﬁg@g&%ﬁ uT s?‘%ﬁ%ﬂ reWR
270MHz: DVBO- V
g), 4.02( 1H, é?rﬁm Vg 'l evial 'cfe wag’ wagh @9’24 ' rat&are,d 6,

g- ?)1 (1 H 'S) wasH Werb cémbﬂned 4ndwashetbivith Waté¥ arid saﬁa&”sddiur’ﬁ' bléHrbéhate

Prepar at i on of nfl t.h ?ndtg (Be( tl\é%s%ﬁﬁrllpd'ltﬁﬁ%g I'E ﬁ“{’? e Was gggé&%éq 89@ 'N4- (n-

penéI yl oxyczzaﬂ gcredut)ed/pieisu;le The cra)ie product V\(las purified by flash chromatography cTn g
5' -deoxy-2', 3'aithy t @ng? 1ssove
I n nmet hano l%@rﬁ 5 : '#o/st 'S syﬂﬁél&tﬁf ﬁ‘@‘?? )gll lé:l’n hypom soI ution
was added 25 d@dmytldmeaas a[colatless salide(t 229r66%gylebi) 10 minutes, the
reaction mxture \g W&&M 4§O?JQ]J+I\I-hydrochl oric acid
solution. The reac under reduced pr ss re.
A nixture of imi da'li'{)'wr% 1@#@'5‘ th-vﬁg) a?dgi@"{% 56&%
rg;l gute 8 ggen s) 24.020MH, Lﬁhnet-_hslsw Qapmltane(%ﬁtms(m 2, mrg)tg)st,wa;)l
added to the u i\ or
hour. The ni xturergréé(,m?d é ?Qﬁ@ﬁéﬁ]ﬂ {?’rcﬁt) ﬁﬁa}@ rh%?m hg)d with water

and then dried over Na2SO4 and filtered. The fi Itrate was evapor at ed
under reduced pressure. The crude pn le%s purified by flash
chr omat ography on Si Q2 (el uent :70% Et hexane to 100% Et OAc) to

give 5 -deoxy 2,3 -di-Otert- butyI d| met hysi | yl - 5- 35 |odocyt|d| ne as a
col orl ess i i i

0.08 (3H, yloxyqgsboryljcvl
(1 H dd, J = 4.6, 4.3), 3.93
- 32 - a) 5'-deoxy-2',3'-di-O-acetyl-5-iodocytidine (200 mg; 0.46mmol) was dissolved in
methanol (5 mi). To this solution 1mol/l sodium hydoxide solution was added
25 dropwise at 0°C. After stirring for 10 minutes, the reaction mixture was adjusted to
pH 7 with 1N-hydrochloric acid solution. The reaction mixture was evaporated
under reduced pressure.
A mixture of imidazole(467 mg; 6.9 mmol) in DMF(5 ml) was added to the residue.
Then tert-butyldimethylchlorosilane(345 mg; 2.29 mmol) was added to the
30 mixture. The reaction mixture was stirred at 50 °C for 1 hour. The mixture was
extracted with dichloromethane, washed with water and then dried over Na2SO4

and filtered. The filtrate was evaporated under reduced pressure. The crude
product was purified by flash chromatography on SiO2 (eluent :70% EtOAc / n-
hexane to 100% EtOAc) to give 5'-deoxy-2',3'-di-O-tert-butyldimethysilyl-5-

35 iodocytidine as a colorless solid. (176.5 mg, 66 % yield)
FAB-MS : (m/z) 582[M+H]* |
1H-NMR : (270MHz;DMSO-d6) & 0.00 (3H, s), 0.02 (3H, s), 0.06 (3H, s), 0.08 (3H,
s), 0.82 (9H, s), 0.88 (9H, s), 1.30 (3H, d, J = 6.6), 3.78 (1H, dd, J = 4.6, 4.3), 3.93



(1 H m, 433 (1 H dd, J =4.9, 4.6), 5.67 (1 H d, J =5.0), 6.67(1 H,

br.s), 7.87(2H, . br.s) b) To a stirred solution of

'5'-deoxy-2',3" -bis-O(tert-butyldinethylsilyl)-5- 5 iodocytidine (116 ng,
0.200 mml) in CH2A 2 (2 M) pyridine (84 [err]l, 1.00 mml),

N, N- di net hyl ami no-pyridine (6 ng, 0.05 mmol }»32and n-pentyl chloroformate

(95 [err]l, 0. 600 mml) was added at room tenperature under Ar. After

stirring for 3 } B, e [ 1 %t RAE th t A |

G chl or et hand T3 (MR RESWED.E, Bt GHNE S50 & 81F B g
wat er phase wasPfeRdtracted with CH 22 (15 10 m x 4). The conbi ned

organi ¢ phase was washed with water and brine, dried over Na2SO4 and

filt d. The fi| te, d dyced : Th d
product vas Eurﬁné ﬁ@% d?ﬁiﬁf”?gﬁ Izﬁoﬁﬁﬂ%é%a '[gé@gﬁ(t;ﬁ{i){uwiﬁ%é{é;w@mr»-s- . ‘:) )
Et OAc/ n- hexane)logec mg, 0. mmol) in CH2Cl2 (2 ml) pyridine (84 pi, 1.00 mmol),
2', 3" -bis-O (tegt i i vl a5 - - 5. oda- NA- (nr

pent yl o;flcar .E)oﬁ[{l”-?% %ﬂgg#ﬁhgydﬁ lI(c:j !ﬂ\éo(ﬁ @%6?%0%@%%%@&%#&'( ﬁ@??oz{o%?tedgs%l’
yield) 15 B08-nvBol)(was added af idor) temperature under-AxVIAfter 3Tifritdzfor 30 min.,

DVBO-d6) : [err]m@ rga piture Wal pakitidne®wittaid ethahe and. wat Y
o 0,7 e e e e b o e g s 1

4.5, 4.6), 10 mix4). TheTondbitked drgahic phase was wWeshel With faterlahd/Brind, diied

br.s) 20 . . 44"
Pr epar ati on of over Na2S04 and filtered. The filtrate was eva(&’;Péoe ufider reduced pressure.

2' h3' - Ibi s- O ( t eflhe prudg productyas pusified by ﬂasbxprcsn@tpgraprmmly &owemfnt: 20%
o 5l o6 (1 ORI HRRRET R e .3 BlsnS b il 5 deBRy 2-iodo-NA-(n-

pent yl oxycar borientylexyearbenylQdidine & a golaslepsiamarphause salid. (1324 rAg 38 %nyild)
Cul (1 Q57ny, OrABNIGT J»ny) Bd Whﬁﬂ-ﬁﬂ 2 (2.6ngy, 0.0036nmmmol), and

trimethylsilylacety{ene (58 6[err[l, 0.40mml) were added and stirred for 2
h at room t enpert&NMR ((Bd6MHz; DMSOrdg)dd 6.00T8H, s} £0:03 (8H,n8)x 0.105c(3k; ),

concentrat ed under r.edu une e, res di sS0 |

Et OAC(25 m x3) was‘ﬁ@@ @ﬁt g)%'ﬁ @?aﬂ 0%3%’(3%@ ﬁh(&gﬁl’ﬁq% (s, s‘a%‘\?g’q% (ot
dried over Na2SO4 amj 3.74{(tedd, Jad.6, 4.6,i3.89-4t01 (8H; m) 4BV (1H,ddd,nbied.5, 4.6),
reduced pressure. T d O, t I &1 flash

chromat ogr aphy on §§fgﬁﬁ] 8’(‘2&%#7'%%?’%&@:?J#f?ﬁe(}ghg?‘g% o give 2',3' -bis-

O (tert-buty¥Pdi methylsilyl)-5-deoxy-5-[(trinethylsilyl)ethynyl]-N4-(n- 35
pentyl oxycarbonyl )cytidine as a colorl essg Bhyus solid. (30.2 ng, 26%

yi el d) FAB-MS: (m z) 666[ MtH] +, 688[ 1H NVR  (270MHz;
DMSO-d6): [err]-0.18 (3H, s), -0.16 (3H, s), -0.14 (3Hs), -0.12
(3H,s), 0.00 ( afibrbef 2'Btbis-D-(tért-dutyidivhethyisilyl)-§ /dddi-5-Htriméth@lsily
m, 1.14 (3H, ethynyll-N4-(n-pentyloxycarbonyl)cytidine - 33
25 To a solution of 2',3'-bis-O-(tert-butyldimethylsilyl)-5’-deoxy-5-iodo-N4-(n-

pentyloxycarbonyl)cytidine (130mg, 0.18mmol) in CH2Cl2(2ml) and Et3N(2ml) Cul
(10.7mg, 0.1056mmol), Pd(PPh3)2Cl2 (2.6mg, 0.0036mmol), and
trimethylsilylacetylene (58.6l, 0.40mmol) were added and stirred for 2 h at room
temperature under Ar in the dark. The reaction mixture was concentrated under

30 reduced pressure and the residue was dissolved in EtOAc(25 mix3), washed with
2% aq. EDTA0o2Na(10mix2), water and brine, dried over Na2SO4 and filtered. The
filtrate was evaporated under reduced pressure. The crude product was purified

- by flash chromatography on SiO2 (eluent : 10%EtOAc/n-hexane) to give 2',3-bis-

O-(tert-butyldimethylsiIyl)-5'-deoxy-5-[(trimethylsilyl)ethynyl]-N4-('n-

35 pentyloxycarbonyl)cytidine as a colorless amorphous solid. (30.2 mg, 26% yield)
FAB-MS : (m/z) 666[M+H]*, 688[M+Na]+
TH-NMR : (270MHz;DMSO-d6) : § -0.18 (3H, s), -0.16 (3H, s), -0.14 (3H,s), -0.12
(3H,s), 0.00 (9H,s), 0.64 (9H, s), 0.65 (3H, s), 0.67 (9H, s), 1.01(4H, m), 1.14 (3H,



d, J =6.6), 1.40 (2H, m), 3.58 (1 H t, J =4.9), 3.79 (1 H m, 3.87 (2H

m, 4.20 (1 H mM, 543 (1 H d, J =23.6), 7.88 (1 H, br.s)

Exanpl e 45: 5

5' -deoxy-2'. 3" -bis- O(tert but yl di net hyIS|IyI2 5- cyanocyt|d| ne To
a stirred solution of 5' - deoxy- 2'

3" -bis-(OCtert- butyl di met hyl si |yl oxy) 5- | odocytidine (153 ng, 0.263

ml ) in DVF ( Eflrrm Srnyveaemwmlhgghgé@@ e8. 871 (2HR3H), 4.20

t enper at ur e. Afer g re 10 wa
concentrat ed uftidrm).itd pﬁ’e&ﬁﬁ@ BE(H.RIS)pr oduct was di ssol ved in

Et OAc, and then washed vmth wat er and brine. The extract was dried over :
Na2SO4 and filtered. The filtrate was cogcentiaég_d under reduced pressure.
The crude product was purified by fl tography on Si Q2 (el uent:
EtOAc) to § give '

5' -deoxy-2', 3 : h;dlne as a pale
yel | ow 15 sol i & Yo

H NVR  (270MHz; Dwsmoc%;tlrrqcbswlptlormobﬁ- xyE),, 3 hist (tsmbldlmﬁtblilﬂsmm&))&
0.76 ( OH Wsoc%é%e((%b rﬁq Q. és@im(nél)* in ‘ib j (5 nﬁgﬁhc@ 343 ngm 7mmm6I)05

1H t,

gs 41 (1 H s) | Se%dféeﬂl at rosrn ?["Pefawe(l Atter sfiring f@fo day, @%FﬁﬂCEOM"'XRUfe

P][ eerar gt i gnmof wis @ondéntr@tétﬁ@ﬁdém’édud&?pké&ud ve. THeorudei %oduct gvé!c)dssemdum on
(0] | X I dl N

nmol) in 10 n gﬂi yésgﬁ‘é(”&g‘ %te @8 meOQ'E”ede %?n%i?‘ff’ %
furyl phosphi ne Naﬁ@ apdditerarh Thedfiltra waacauwmt(a,ted ef mme RressurepiThe

25 7.318ml  )oryeisl BF BRSPH] Q,Qﬂ‘b T@pﬁ hyl oA Si¥ gtiti: BtOAg) t@r
19h, tri- )r?but Io(d\ﬁctgé/ejta,stanﬁg(r?%\lq:t Sh i ?yl ‘ ztv\(g‘éu added to)the
t

reaction m xt urgive 5-de<§¢y %@ﬁ'@ﬂbﬂdlmﬂhﬂﬁﬂﬂ)’@%goﬁﬁmaﬁﬂ Rale ysllew
with stirripg folid26mn1 m‘gﬁga% yiélg] vent was renoved in vacuo, and the

resi due was pur 0 silica gel (eluent: et hyI acetate -
CH2CI 2: "MeOH = #@% F’Bﬁzéu ﬁ%ﬁ" ~O-acetyl -5 - 30
deoxy- 5-vi nyl C)ﬁ -NiMif@ : (270MHg; DMS(%dez)s SC-OIM(MS),S@DD((SH s), 0.02 (&H.B)\BNBG

2705 (3, 5). 49ges), 082 (9,347 20 R 4= ¥R0,5BY (16, Lo T £y 130 B

d, J= 10. 8) 5(1H { 14H= 5.0), 565 G)H, d, J = 5.3)5634 (1H,18), 251591¢H1brs) 78551;4(bu.s)
dd, J= 6.9, 5.73 ( 1H, d, J= 4.3) 6.55 35 (1H, dd, J—172108)

7.20 (1H, br (.

e %ﬂiﬂ%fls Breflraricy of 2 5%
To a solution of 2’ 3’-d|-0-acetyl-5’-deoxy-5-lodocytldlne Ro 09-4620 (1 6g,3.66
mmol) in 10 ml DMF were added Pd2(dba)3 (67 mg, 0.073 mmol) and tri-2-

furylphosphine (85mg, 0.366mmol) and tri-n-butyl(vinyl)stannane ( 2.1ml,

25 7.318mmol ) under Ar atmosphere at room temperature. After stirring for 19h, tri-
n-butyl(vinyl)stannane ( 2.1ml, 7.318mmol ) was added to the reaction mixture,
and then the reaction mixture was warmed up to 40_C with stirring for 24hr. The

solvent was removed in vacuo, and the residue was purified on a column of silica
gel ( eluent : ethyl acetate ~ CH2Cl2 : MeOH =95 : 5) to give 2',3'-di-O-acetyl-5'-

30 debxy-S-vinyIcytidine (1.13g, 92 %) as colorless solid:

MS:FABMS : (m/z) 338 [M+H]+
'H-NMR : ( 270MHz; DMSO-d6 ) : d 1.33 (3H, d, J=6.3),2.05 (3H, s ), 2.06 (
3H, s ), 4.05( 1H, quin., J=6.3),5.14 (1H,d, J=10.8),5.16 (1H,t, J=6.6),
554 (1H,d, J=17.2),5.53(1H, dd, /=6.9,5.9),5.73 (1H,d, J=4.3), 6.55
35 (1H,dd, J=17.2,10.8),7.20 (1H, br.s ), 757 (1H, br.s ), 7.88 ( 1H, s )



To a solution of 2',3' -di-Oacetyl-5"-deoxy-5-vinylcytidine (111 ng, 3.29
mml) inb5 m of methanol was added 1 N NaOH (0.32 m, 0.32 mml) at
roomtenperature. 5 After stirring for 1 h, 1 NHJ (ca.0.3 m) was added
to the reaction mxture, and then the reaction m xture was concentr ated
under reduced pressure. The residue was ptified by solid phase
extraction (MEGA Bond Elute LRC, eluent: Herr]O [err] Herr]O MOH =
1: 1, step gradient) to gl ve 5' deoxy 5-vi nyl cytldl ne (82 ng, 98 % as

col orl ess soI | 1H NVR  (270MHz;
DVBO- d6 ) : éﬁ‘ﬁ"]’fb'% 3.86 ( 1H,

m, 4. 08( 1H noe 8alitidof 2’ ’7dﬁv(99acéty1-'5( débkgr\dﬁw&ytﬂdlﬂe f1128hg, 3.29 mhbl) in 5

d,J=5.3),5.50( 1H,d,J= 17. 2 70 6.58 (1H, dd,J
11.1,17.2), 7. 15(I9£|anthgguol7wa,§gq 1§l) NaO@,-h(ol ol o mmol) at roomﬂﬁg\perature
FOlLow 10 SKAMALES shitgor 31 IRRCTRCEBIY 6wl S8BEG1J BTe8ORb e, and

conpound provi de pres

Exanpl e A1 20 then the reactio eniktaed ivag c@tﬂcehtratedanﬁdreedmdpresmm rfrmréshdue
followi ng ingredients were manuf actured in

5' - Deoxy- 5- et hW@A pLle'eF rRyeefid phasecaxtrastion)(- M§§A BONd E'“@MQH $||gent H20~

40 \
70 % H éoﬁg@lfel & 4p 1, step gradient ) to give 5’-deoxy-5-vinylcytidine (82 mg, 98 %)
25 ny es stearate

1 as GRS 4
gy 30 10 MS:LC-MS : (m/z) 253.9 [M+H]+

140 ny . 35 -

Exanpl e B: H- NMR”KQ?MHZ*IDMS@%‘)” @@MSH &ard 6@?@68‘('191 hhg 3.86 (
followi ng ingredients were manuf actured in manner known

5' - Deoxy- 5- f | uor dHnm Y, 4-QR 0, ox)ck®BEAN, W, J = 59) 5.12 iH; @hhﬁ'” 1) 5.28 (
100 ry 1H,d,J=5.3),5.50 (1H,d, J = 17.2), 5.70 ( 1H,d, J =3.6), 6.58 ( 1H, dd, J =
11.1,17.2), 7.10 ( 1H, br.s ), 7.42 ( 1H, br.s ), 7.64 ( 1H, s)

15

The following examples illustrate pharmaceutical preparations containing a
compound provided by the present invention.

Example A:
20
interfocking gelatin capsules each containing the following ingredients were
manufactured in a manner known per se: |

5'-Deoxy-5-ethynyl-N4-(n-pentyloxycarbonyl)-

25 cytidine 40 mg

| Lactose '. 70 mg

Com starch 25 mg
Magnesium stearate 1 mg
Crospovidone 4 mg

30

140 mg



5' - Deoxy- 5- et hynyl - N4- (n- pent yl oxycar bonyl ) - cytidine

10 ng 10 Lact ose 70 ny
Corn starch. 25 ny

Magnesi um st ear at e 1 ny

Cr ospovi done -35- 4 mg 15 .
210 ny ~ Example C Tabl et s
each containing the follow ng ingredien nufactured in a 20 manner
known per se: 5' - Deoxy- 5- et h%‘éﬁ- pent yl oxycar bonyl ) -
cytidine 40

Lact ose . Interlocklng gelatin capsules each contalnlng7tﬂe fo!lﬁimﬁé ingredients were

Magnesi um st e
Cr ospovi done
Povi done 5

g
nyar oxypr opyl met hyl “Bﬁﬁf‘?iﬁém{“ﬁ“‘ *Béﬁ‘&'da@sé"ﬂeﬁ‘&ﬁ"at s

Exanple D. 35 VtidiBeet s each containing the foll owi ng i ngr edi08nimg wer e

manuf actured in a g-. L 4
-36 - 5' 5D%§§§i'-5 eftlhg'gYM(;N NQ{ Péﬁ?f?rﬁy"%beXQr bonyl )

Mdthfactured in a manner known per se: 7 nrg

-cytidine 300 ny 10 mg
5' - Deoxy- 5tfet hynyl - Ndefosepent yl oxycar bonyl ) - cytidine 70 mg
20 ng 5 Lac - 70 ny
Magnesi um st ear at e &?ﬁstarch ' 3 ny 25 mg
Cr ospovi done Magnesium stearate 7 ngy 1 mg
Povi done Crospovidone 10 ny 4 mg

15 210 mg

Example C:

Tablets each containing the foliowing ingredients were manufactured ina
20 manner known per se: '

5'-Deoxy-5-ethynyl-N4-(n-pentyloxycarbonyl)-

cytidine 40 mg
Lactose _ 70 mg
25 Magnesium stearate | 3 mg
Crospovidone - 7 mg
Povidone : 10 mg
130 mg
30 If necessary, the tablet is film-coated with hydroxypropyimethyl cellulose, talc

and colorant.

Example D:

35 Tablets each containing the following ingredients were manufactured in a
manner known per se:



10 ' 186 ny
| f. necessary, the tablet is f| | m coated with hydroxypropyl nethyl cellul ose,

talc and -col orant. 37

Cl ai s 1: A conpound represented by the general fornula (1)
[err] 5 wherein RL is a?@drogen atomor a group easily
hydr ol yzabl e under physi ol ogi cal conditions; R2 is a hydrogen

atom or -CO OR4 grongeo _5.ﬂuoro_N4_ ER } ysaturated or
unsaturated, strai ghtq‘ygir x¥anc WB Mb@éﬁ b?imggar bon group Crﬁ‘il sting
or mg

of onetoflfteen car a group 10 of the for

-(CH2) n-Y (in which 5’ Deo ynyll-N‘b-(n-pbﬂMﬁ rsgnyl)- groups nmay
be nono- or disubsti y Cerr] alkyl or err] alkoxy; nis a%b
integer fromO to 4) €is a hydrogen atom brono, iodo, cyano, C[gfgr]
al kyl group J whi ch 90106esubst| tuted with hal ogen aton(s)], a viniQ omg
et hynyl group [which m( fsirhigit ed with hal ogen atom(s) Cerrd a |,
15 cycl oal ky or aromatic ring which nay have one_or re
het ero a %B‘M‘doﬂﬁth the proviso that R2 and R3 do not? meBid a
hydr ogen at om Povidonat the same tine. 2. A compgyind
claiml1, wherein R3 is ahydrogen atom bromo, iodo, 20 trifluoronethyl,
et hyl, propyl, -1-

1 ynyI peftt - 1-ynyl , hex-l-ynyl_or, ‘br onoet hynyl . 3.186 mg

corrpound of claim1l or 2 selected fromthe group consisting of:
5' - deoxy- 5-et hynyl cytidi ne,
. If necessary, the tablet is film-coated with hydroxypropyimethyl cellulose, talc

and colorant.



25 5 -deoxy- 5 prop-1 ynylcytldlne 5-but - 1
-ynyl -5' - deoxycy -deoxy-5-pent-1 -ynyl cytidi ne,

5' - deoxy- 5- hex- 1 5' - deoxy- 5-i odocyti di ne,. 30
5- bronp- 5' - deoxy "M""F'" "m”m 5-( 1 -chlorovinyl)-5'-deoxycyti dine,
5' -deoxy-5-vinyl cytidine, » -37-

- 38- 5' - deoxy- 5- tr| fI uororret hyl cyti di ne '
5- (3-benzyl oxybenzyl ) -5' -deoxycytidine, o 5- S%fEEHéUﬁyﬁgﬂN i ne,
5' - deoxy- N4- (n- pent yl oxycar bonyl ) cyti di ne2aEns REPLACED

5' - deoxy- N4- ( n- pent yl oxycar bonyl ) -5-prop-1 -ynyl cytTdrne,
5-but - 1-ynyl - 5' - depx

5' - deoxy- 5- pent - 1e§nﬁl%6?uﬁw@é%§€g bonykfg";&ilﬂs Ia (I)
5' - deoxy-5-hex-1 -ynyl - N4-(n- pentyloxycarbonyl)cytldlne

5' - deoxy- 5-i odo- M- ( n- pent yl oxycar bonyl ) cyti di neg2 10
5-brono-5' - deoxy- N4- ( n- pentyloxycarbonyl)cytndfﬁe

5-(1-chl orovi nyl)-5"-deoxy- N4- (n- pentyl oxycar QonyR$cyti di ne,
N4- (ethoxycarbonyl) 5' - deoxy- 5- V|nylcyt|d|n@' |

5' - deoxy- N4- ( n- propoxycar bonyl ) - 5-.vi nyl cyt | 3

N4- ( n- but oxycar bonyl ) -5' - deoxy- 5-vi nyl § (IL’i
5'-deoxy-hm-(n-pentyloxycarbonyl)-S-ving
N4- (benzyl oxycar bonyl ) -5' - deoxy- 5-vi nyl cy\i di
5' - deoxy- N4- ( n- pentyl oxycarbonyl )-5-trifl
5-(3- benzyloxybenzyl) 5' - deoxy- N4- (n-pent
5-cyano-5' 8deoxy- N4- (n- pent yl oxycar bonyT)Cy
5' - deoxy- 5- et hyny! - WhetsiRtRDie/4 Ay&Rus h)&dﬁ’a‘di"d‘@roup easily hydrolyzable under

3 deoxy- be ot hyny R rb"%ﬁegp@%ﬁ%dﬁ? 4. iragen atom, or -CO-OR group
5' - deoxy- 5- et hynyl - [WhéreirBftds axsatavaberhyt Insdtirited, straight or branched

N4- fjgof?;t gxgtc ﬁ;ﬁ??yhﬁd'ﬁcsgiﬂfﬁ%éﬁ%pé tfpﬂaQﬁglﬂégn carbon atoms, or a group

- deoxy- Flet hynyl Y ds gyclohexyl or phenyl; nis an
- deoxy- 5- et hyny! - i férzfr&h@td MBS ||§é¥waﬁfd§h“étbhpﬂrbﬁlbnibdo cyano, a C1-4

|n , 15

i ne, I

e @

met hyl cyti di ne,
rbonyl ) cyti di ne,
ne, 20

- deoxy- 5- et hynyl - N4- |sopentyloxycarbony di ne,

- deoxy- 5- et hynyl - group:iwkichpmaybeosybsd gdmgnh] hgjegen atom(sd], a vinyl or
- deoxy- 5- et hynyl - BthyinyBgrotpiwhictningly bey/substinaed Mittytalogere atom(s), C1-4 alkyl,

cycloalkyl, aralkyl, or aromatic ring which may' have one or more hetero
15 atom(s)}, or an aralkyl group which may be substituted; with the proviso
that R2 and R3 do not mean a hydrogen atom at the same time.

quwwm

2. A compound of claim 1, wherein R3 is a hydrogen atom, bromo, iodo, .
trifluoromethyl, ethyl, propyl, cyano, vinyl, 1-chlorovinyl, ethynyl, prop-1-ynyl, but-
20 1-ynyl, pent-1-ynyl, hex-1-ynyl or, bromoethynyl. '

3. A compound of claim 1 or 2 selected from the group consisting of:
5'-deoxy-5-ethynylcytidine, |
5’-deoxy-5-prop-1-ynylcytidine,

25 5-but-1-ynyl-5'-deoxycytidine,
This Sheet Has Been Re epla

5’-deoxy-5-pent-1-ynylcytidine,
5 ooy hex1-nycyidne, R
5’-deoxy-5-iodocytidine,
5-bromo-5’-deoxycytidine, .
30 5-(1-chlorovinyl)-5’-deoxycytidine,
5’-deoxy-5-vinylcytidine,




5' d’eoxy 5 ethyny| 'I\IA (n- héxvl oxycar bonyl ) cyti di ne,

5: -de - -eth | but oxycarbonyl] 5-et hynyl cyti di ne,

5' deoxy hM ﬂa "H E & yecar bonyl ] - 5- et hynyl cyti di ne,

5 - deoxy-5-e nyIethoxy)carbonyl]cytldlne 35
(cyclohexyloxycarbonyl) -deoxy 5- et hy3gl-cyt i di ne,

N4 - [(cyclohexylnethoxy)carbonyl] 5' - deoxy-5-et hynyl cyti di ne,

- deoxy- 5- et hyngl ﬁ@ﬁm’ yI )cytidine, -
-deoxy- N4-[ (3, § 8%? oXY 83?}ony -5-et hynyl cyti di ne,
39 - (3-benzy oxybenzyl -5'- deoxyc idine,

, 3" -di - O acet yl5 mg%))@éb'ig ﬁg/l - N4- (n propoxycar bonyl ) cyti di ne and
, 3" -di -O acet y] - Xy-5-‘et ent yl oxycar bonyl ) - cyti di ne
3 -di-O aceté d% ’% é 'H¥Y lne

,3' -di - Osacet y6-tde Nﬁqnmmanydérbsn Iﬂécpmpﬁ- myluyttdiﬁe dine 5

, 3" -di -O t b tidi

3 1di -0 acety PRI @@9&&%@&3?“&%%@%@3 fH i ne.

: g - gl 8acet yS*deO)Qesappnm-\(nyl (rypemykmybmbphyl)eytlqul tcyéll di ne, and
i -O ace cytidi ne.

-deoxy 5-et hy% _&pxi%ggﬁﬁnyw ﬁggdnﬁfghaﬁb Y

- deoxy- 5- et hynyl Rﬂx)[ @2‘0@0 n@tﬁ?’ﬂw V%‘Wﬂ"lﬁir bonyl ] cyti di ne

- deoxy- Soet hynslofd beagesyn ViRytidine,

deoxy- 5- ot hynyr I{:éox-waﬂ ”e”‘ ﬁanriébsﬁcﬂﬁé‘%'“y“d' "
A cofpound as l\ﬁ’e(ethm(ycarbmwy-mdeo@-&mr@ldyudmese in nedi cal therapy.
A SﬁSPﬁEQSU?.Sé" S0ER: tﬁﬂeﬁbﬁwggﬂlaﬁ%@*&iﬁ%”aér32? Med in 20
laim1, 2 or 3 & %buMVwbbnglb-éd-denxy-S-vmylcyﬂ ine,

15 5'-deoxy-N4-(n-pentyloxycarbonyl)-5-vinylcytidine,
N4-(benzyloxycarbonyl)—5’-deoxy-5-v1nylcytldlne,
5'-deoxy-N4-(n-pentyloxycarbonyl)-5-triflucromethylcytidine,
5-(3-benzyloxybenzyl)-5’-deoxy-N4-(n-pentyloxycarbonyljcytidine,
5-cyano-5'-deoxy-N4-(n-pentyloxycarbonyl)cytidine,

20 5'-deoxy-5-ethynyl-N4-(methoxycarbonyl)cytidine

| 5'-deoxy-N4-(ethoxycarbonyl)-5-ethynylcytidine
5'-deoxy-5-ethynyl-N4-(n-propoxycarbonyl)cytidine,
5'-deoxy-5-ethynyl-N4-(isopropoxycarbonyl)cytidine,
N4-(n-butoxycarbonyl)-5’-deoxy-5-ethynylcyti_dine,

25 5'-deoxy-5-ethynyl-N4-(isobutoxycarbonyl)cytidine,
5'-deoxy-5-ethynyl-N4-(n-pentyloxycarbonyl)cytidine,
5'-deoxy-5-ethynyl-N4-[(2-propylpentyloxy)carbonyl]cytidine,
5'-deoxy-5-ethynyl-N4-(isopentyloxycarbonyl)cytidine,
5'-deoxy-5-ethynyl-N4-[(2-methylpentyloxy)carbonyljcytidine,

30 5'-deoxy-5-ethynyl-N4-[(3-methylpentyloxy)carbonyl]cytidine,
5'-deoxy-5-ethynyl-N4-(n-hexyloxycarbonyl)cytidine,
5'-deoxy-N4-[(2-ethylbutyl)oxycarbonyi]-5-ethynylcytidine,
5'-deoxy-N4-[(2-ethylhexyl)oxycarbonyl]-5-ethynylcytidine,
5'-deoxy-5-ethynyl-N4-[(2-phenylethoxy)carbonyl]cytidine,

35 N4-(cyclohexyloxycarbonyl)-5’-deoxy-5-ethynylcytidine,
N4-[(cyclohexylmethoxy)carbonyl]-S’-deoxy-5-ethynylcytidine,
5'-deoxy-5-ethynyl-N4-(neopentyloxycarbonyl)cytidine,
5'-deoxy-N4-[(3,3-dimethylbutoxy)carbonyl]-5-ethynylcytidine,

OQW%wmmmwNNNNNNNN'WW



7. A phar maceuticat—coenpesition for the treatment of tunor conprising a

conpound as dggy ' iml, 2 or 3 and an active ingredient. 25
8. A phar maceﬂ llﬂ llmuﬁ :,m’tn conprising a conmpound of claim1, 2 or 3
and 5-fl uorour 'Yt i ve thereof. 9. A conposition of

claim8, wherein the 5-fluorouracil or its d#&4vative is sel ected
fromthe group consisting of: 5-fluoro-1 -(2-tetrahydrofuryl)uracil,

30
1 -(n-h | A e 4 i ~ N (e ' _ B 3 i di ,
S eoxy- 511 or 0N Chopt Shy Sy Ry A propdlgelbamybyiAy il 1<

N4- (n- but oxycar borg |3)-dbO-ssstihs e %—éwmﬂ%n-pentyloxycarbonyl)-cytidine_ _
- 40 - 5' -deo uor o- N4- (n- pent yl oXycar bonyl”) cyti di ne,

Xy-5-f
5' - deoxy- 5-f| uoro-M'@i'@d@@Wh&cﬁWr&MWMﬁ inedi ne,
5' -deoxy- 5-fl uor o- - (n-hexyl oxycar bonyl ) cyt i di ne, . .
5' - deoxz- Na- [ (2- etdwd -gugvay%xwéﬂgw%a °¥vlh§r€ew-§1vwlcvtldme 5

R e out oy e RO AL AL TS BN S viyioviane,
5 Zaeony- a1 (5, S A RERAA RS Iy urvgriane.
ooy & tor A R ES TN LR bory( 5 inyificine, anc
20N Shacmcowt| 2 S0y iNabaobRaBRIIE A SR, "o

10. A pharmaceutical composition rea unor .
15 11. Use eidedxy BoMyA-RS-({fecRslyédibshiijcitidine2 Or 3 in the
-manuf act ure of Xy mgdlﬁcamgnt fgrqy e trﬁéédt%nlent of tunor.

12. A kit conpri sis\gleoxpiSaethpagla4 4@, 6-dimepyicytioheryloxy):dtrbenylcydineund

as defined in claiml, 2 or as an active. ingredi ent and a pharnmaceuti cal
20 conposi tion corfaleoxyd-ethiyhyleNb(benzyloxycarbonghcytitinere t her eof as an
active . _i'ngredient. 13. ‘A process for

manuf act uri ng a cdisieont-5-ethyoylNt-§( -ispprapyl-gemethyl-propoxy)carbonyljeytidine a

(1), [err] , - -
5'-deoxy-5-ethynyl-N4-[(3-methoxybenzyloxy)-carbonyllcytidine.

15 4. A compound as defined in claim 1, 2 or 3 for use in medical therapy.
5. A compound as defined in claim 1, 2 or 3 for use in treatment of tumor.

6. A pharmaceutical composition comprising a compound as defined in
20 claim 1, 2 or 3 as an active ingredient.

7. A pharmaceutical composition for the treatment of tumor comprising a
compound as defined in claim 1, 2 or 3 and an active ingredient.

25 8. A pharmaceutical composition comprising a compound of claim 1,2 or 3
and 5-fluorouracil or a derivative thereof.

9. A composition of claim 8, wherein the 5-fluorouracil or its derivative is
selected from the group consisting of:

30 5-fluoro-1-(2-tetrahydrofuryl)uracil,
1-(n-hexyloxycarbonyl)-5-fluorouracil,
5'-deoxy-5-fluorouridine,
:5’-deoxy-5-fluoro-N4-(n-propoxycarbonyl)c;ytidine,
N4-(n-butoxycarbonyl)-S’-deoxy-5-ﬂuorocytidine,



wherein Rl is a hydrogen atomor a group easily

hydrol yzabl IMI,&HI” M'J” physi ol ogi cal conditions; R2 is a
hydr ogen at o oup ,[__vlh__e_[_e_Ln_EA_L-s—a—-—;

saturated or unsaturated, Straight or branched THIS SHEET HAS BEEN
hydr ocar bon group consi Stl ng of one to fift#@n carbpn at CHEPLAOEDa grdup-
30 of the formula -(CH2)n-Y (in which Y is Gkelehexyt—or—phenyl

whi ch " - 4 tituted by (Jerr]
5'-deoxy-5- SR I(ﬁsbé?ﬁyiamrb&ﬁylﬁyﬁaiﬁtéeger fromo fo 4]

?elsk?/L gr h%reg[:;]en %rfﬁﬁ’xybﬁ HwoaNSdsopegymcamqnyhcyﬂdme
-41- 5’-deoxy-5-fluon@l-Ml(anéxylb)@MUéhdeﬂfé substituted with

hal ogen aton(s)], §,dVI nJgeﬁ(z qtgﬁlpyyyl)o&cgbgpxl}ﬁ-ﬂuorocymldjﬁ/e group [which may

be substituted w
cycl oal kyl , 5 ar al k§+deaxy-Gfloom:NE-[(2-phenyiethoxyartenticptidine; nore hetero

t | th

5 o Rt WJ@"W‘%O no‘%*m%’é@ﬁ%ﬂ?@ﬁfsﬁgﬁ&%?éﬁﬁﬁ e T e,
whi ch conpri ses: 5-deoxy-5-fluoro-N4-(nggpenty OZVMQDMMMI"Ehe general formul a
(1) wherein Ri, @‘ Hl?ﬁeth%Ibuto carbéﬂ FS- cﬁﬁt&ef' ned above,

reacting a conmpoupd,re ent e err|

wherein P1L is a hg' %?&'%ﬁﬁ?'@cﬂ‘tr(é ylggaz )q l"%e same as defined
above, 10 S’Jdeouytﬁlﬂaom@NﬂqalﬁidthrMc@Qc%dmé%mﬁnef al formula
(), 2',3-di-O-acetyl- -5'-deoxy-5-fluoro-N4-(n-pentyloxycarbonyl)cytidine.

10. A pharmaceutical composition of claim 8 for treatment of tumor.

15 11. Use of a compound as defined in claim 1, 2 or 3 in the manufacture of
medicament for the treatment of tumor.

12. A kit comprising a pharmaceutical composition containing a compound
as defined in claim 1, 2 or 3 as an active ingredient and a pharmaceutical
20 composition containing 5-fluorouracil or a derivative thereof as an active
ingredient. |

13. A process for manufacturing a compound represented by the general

ThlS Sheet Has Been Reﬂlac ed

AR

formura (1),
?“3
o™

M

% R'O  OR!
wherein R1 is a hydrogen atom or a group easily hydrolyzable under
- physiological conditions; R2 is a hydrogen atom, or -CO-OR4 group
[wherein R4 is a saturated or unsaturated, straight or branched

hydrocarbon group consisting of one to fifteen carbon atoms, or a group
30 of the formula -(CH2)n-Y (in which Y is cyclohexyl or phenyl; n is an

integer from O to 4)]; R3 is a hydrogen atom, bromo, iodo, cyano, a C1-4



e
R40COX \(HU —— wherein R4 is the sane as’

defi ned above; 20 in the presence of acid
acceptor foll ome”"’ﬂ”ﬁmﬂgg &ﬂnt;y renoval of protecting

group(s) a conpound represented by the formul a
(), wherein RL and R2 are the -4]1 -sane as defined above and R3
Is an ethynyl or vinyl group [which nay be 25 substituted with

whi ch ey have. on?oék?!ﬁhﬁé@‘fc‘"‘?ﬁ%ﬁ% Sibs ﬁ#ui%iwrtﬁqaiiiea”ﬁ%szwf%gm% ed
by the formula (1V) e hynyl group T\[v@ ichjmay be substituted with halogen atom(s), C1-4 al

(1V) oycloalkyl, &‘ﬁ‘ﬁ{yl rbr%’roﬁ‘ﬂﬁ'ic% @cﬁ '?ﬁaafﬁ% e QﬁHd}Eqnei@l%"e

-42 - e or vin eriv resence

n
of a pal | adi um cat al @@fn(s'ﬁ ofan a alky grodp M!@Umab’fben‘&@@éﬂ thh%ﬁiﬂ)’ﬁo of
protecting group(s),that R2 and R3 do nétGhehna lwd?@gmufuin mefHeeSab dithd)y t he

formula (1) wherein RL and R2 are the same as defined above,
and R3 is a cyano group, reacting a conpound represented by
the fornul a (Iwhich comprises] err] '
(1Vv) wherein P1 and R2 is the sarre as defi ned above,
with alkali netal cyanide, followed, if necessary, by {mvza éorot ecting
10 group(s), (A) foracompound of the general formula () wherelnR R< and R* are the
10 same as defined above, reacting a compound represented by the formula (l1),
NH»
N"l\l'F‘3
e OLNJ
0 .
oy am
Plo op!

wherein Plisa hydroxy-protecting group , and R3 is the same as defined
above,

15 with a compound represented by the general formula (llI),
R4OCOX (.

wherein R4 is the same as defined above; X is chloro or bromo,
- 20 inthe presence of acid acceptor, followed, if necessary, by removal of protecting

group(s),

(B) for a compound represented by the formula (1), wherein R1 and R2 are the
same as defined above and R3 is an ethyny! or vinyl group [which may be

25 substituted with halogen atom(s), C1-4 alkyl, cycloalkyl, aralkyl, or aromatic ring
which may have one or more hetero atom(s)], reacting a compound represented

by the formuia (IV)

2
/

N
vy
. OLN

"3 0]
o]

H
Iv)

PO Op!
wherin P1 and R2 are the same as defined above,



(D) for a corrpmthe formula (1), wherein Rl and R3 are
t he above and R2 is a hydrogen atom reacting
a conpound Hlmnﬂ"ﬂ"’ﬂnﬂ#mﬁt ed by the formula (V)

[err] wherein P1 and R3 is the sane
as defined above, - wrth phosphorgl- chloride in the presence of
an acid acceptor, foll ovved by ' treat ment wi th amoni a,

followed, if n rat n ou

(8) Tor a compdliaTed AyBHRIE T defvetisrih it prebeRcg il aupapiadium estalyit. rs
are oflowedl, sfaneseaaarueby rerdowdl of groteoting grtgums)r;orrpound represent ed
bytheforrrula (V1) [err] (VI

wherein R2 andﬁ are the sane as defined above th a
corpound r epr efehtfRHAIEPMRRUNATERIRSENtad by the formula (I) wherein Béral]d R2 are the

(V1) 5 saﬁerﬁdefﬁrbdébdvbeaﬁém%'sa B@and§rOLRD Felctin a'c‘?an‘i i esence
of Lewis acid g%%ft b ghﬁg I lé,r)necessary by renova protecting
group(s). fe%r eg ?é esented by the forrrula (I) wherein R3
is a vinyl radical [ which may be substituted V\ﬁzh hal ogen aton(s), Cl-4
al kyl, cycloal kyl, aral kyl, or

o"NT

3C,0J | aIv)

Plo op!
wherein P1 and R2 is the same as defined above,
with alkali metal cyanide, followed, if necessary, by removal of protecting
10 group(s),

(D) fora compound represented by the formula (1), wherein R1 and R3 are the
same as defined above and R2is a hydrogen atom, reacting a compound
represented by the formuia (V)

HC o V)

15 | P'0 OF'
wherein P1 and R3 is the same as defined above,
with phosphoryl chloride in the presence of an acid acceptor, followed by
treatment with ammonia,
followed, if necessary, by removal of protecting group(s),
20
(E) for a compound represented by the formula (1), wherein R1, R2 and R3 are
the same as defined above, coupling a compound represented by the formula

(V1)
RZ
HN ™ .
Y
o

25 wherein R2 and R3 are the same as defined above,
with a compound represented by the formula (VII)



aromitic ri ng whichrnay—have—ene—or nore hetero aton(s)], Rl and R2 are the

10 sane as defl taI ti c hydrogenation of a corrpound
represented by m 1) [err] _
(viin) hydr oxy-protecting radical, R3 is an

et hynyl radical (which 15 may be substidBut ed w th hﬂSNEC” C
1-4 al kyl, cycloal kyl, aral kyl, or aromatic EEH e
one or nore hetero atom(s)), and R2 is the sche asREfH-fAQE d_a e],
wi th Lindlar catalyst, followed, if neceq_fsery, by reroval—of protecting
radical (s). 20 14.. A conmpound of aUﬁ)Q V\/nqnever prepared by a
process of claim13. o)

P'0 op?
wherein P1 is the same as defined above,

_ in the presence of Lewis acid catalyst, followed, if necessary, by removal of
5 protecting group(s).

(F) for a compound represented by the formula () wherein R3isa vinyl radical
[which may be substituted with halogen atom(s), C1-4 alkyl, cycloalkyl, aralkyl, or

aromatic ring which may have one or more hetero atom(s)], R1and R2 are the
10 same as defined above, catalytic hydrogenation of a compound represented by

the formula (VIiI)
I

This Sheet Has Been Repl

- IIIIIIH I

HN
RS

N
4
LO™N
o (VIID

PlO opP?
[wherein P1is a hydroxy-protecting radical, R3 is an ethynyl radical (which
15 may be substituted with halogen atom(s), C 1-4 alkyl, cycloalkyl, aralkyl, or

aromatic ring which may have one or more hetero atom(s)), and R2 is the
same as defined above),

with Lindlar catalyst, followed, if necéssary, by removal of protecting radical(s).

20 14. A compound of claim 1 whenever prepared by a process of claim 13..

15. The invention substantially as hereinbefore described, especially with
reference to the examples '

25 *kk



