Description Novel Pyrimdine Nucl eosi de Conmpound or
Salt thereof Technical Field [0001] The present
invention relates to a 2'-deoxy-2'- cyanopyrimdine
nucl eosi de conpound or a salt thereof which exhibits
an excellent anti-tunor effect. Background Art [0002]
At present, cancers-characterized by anonal ous cel
proliferation-are di s@smyrigiiinare still nost
difficult to cure. Therefore, there is a keen demand
for develgpnent or an effective drug for treating
cancers Lnce,ce Ltara uESs et isah!
i NO¥FYeBYHi B ﬁpﬁegugﬁ S&ﬁCIg|@BQC|§ %%lfﬁéfyghereOf
extensive studi es have been carried out for devel oping
nuclelc aci d nmet abol i sm ant agoni stic drugs which
Techni nf Pldl tabollsn1of nucl eic acid. [0003] Anong
tHhese T rugs, cytidine-derived nucleic acid netabolism
[OOOIjantagonlstlc drugs have been devel oped by extensive
studi es. For exanple, cytarabine (Non-Patent Docunent

e(g#@%éﬁ@'IE&éﬁPﬂanP?é?@ﬁegbﬁénEnﬁ 2 eoryt ar abi ne
ocC te (Non-Patent Docunent 3) gencti t abi ne

cyanop{f?%f@inébﬁMBFQésiﬁe ebtpotiadecbeansdavethpedpfantiich
hese drugs are now enployed in clinical treatnent. 1

exh1b1£QOQﬂ]exJ@E§én§Oaﬁ@undﬁmexhebEeCan anti-tunor effect
- based on inhibition of DNA pol ynerase or
ri bonucl eoti de reduct ase,
Background Art
[0002]

At present, cancers——characterized by anomalous cell

are diseases which are still most difficult to

proliferation

cure. Therefore, there is a keen demand for development of an
effective drug for treating cancers. Since cell proliferation
essentially involves biosynthesis of nucleic acid, hitherto,
extensive studies have been carried out for developing nucleic
acid metabolism antagonistic drugs which inhibit metabolism of
nucleic acid.

[0003]

Among these drugs, cytidine-derived nucleic acid metabolism
antagonistic drugs have been developed by extensive studies. For
example, cytarabine (Non-Patent Document 1), ancitabine (Non-
patent Document 2), cytarabine ocfosfate {Non-Patent Document 3),
gemcitabine (Patent Document 1), etc. have been developed, and

these drugs are now employed in clinical treatment.



resulting in inhibition of DNA synthesis. These drugs
attain clinical therapeutic results at a certain
| evel . However, cytarabine, ancitabine, and
cytarabine ocfosfate are known to have no activity to
solid cancers (Non-Patent Document 4). In addition,
genti tabine can be applied to a very Iimted cancer
[0004]t YpPe (Non- Patent Document 4) Thus, these drugs have
never attained a satisfactory anti-tunor activity.
TS |congbuidierestioi ol e tarer B oumse e £ beed Ipasbd eos,
there has been devel oped
inhibitX o€ YR ONA -sisDyiie tape Daratbaoicl ecosge cyedethase,
(CNDAC) having a DNA strand breaking activity. An
resultBiY i i Umibacidwicy miA GNaihelsis er efitede oirugrmtatgfain
cytidine conpounds which have been devel oped is
clinicE&Nvilsaggse ot enesibicsinenta 2cantaNonl Paednt HORNE®ENt S
5 and 6). In addition, 4-Npalmtoyl-2'-cyan-2'-deoxy-
cytaraldife D-anabt alofne anosy| cyt asiping PoCipatat Papsft known” to have
Docunent 3 and Non-Patent Docunents 7 and 8), and ,
no actHriphdspheel iyl pyreerei Monnbriedti BECEPEREnt) Poctieaidition,
~4) have been-deveégged as peroral  drugs. These CND
gemcitaohpolrRis PrvePBbERdf Band YerexhiBitedi fpBFEs: Fyge (Non-
anti-tunor effects (Ngn-Patent Dqocunents 5 and 8).
Patent [RE@SeHovkl er , Thios & h8§S tdHE NS JHTHoU n?jgt%%&%d a
. _not yet been on the parket. Therefore, there is a
SatleaﬁﬁﬁFﬁeﬁ%EH‘FBWOHe%%Fthﬁﬁt and commercial i zation of
[0005fyt|d|ne-deriyed anti-tunor drugs exhibiting a nore
excel l ent anti-tunor effect and being perorally 2

AO ST Eb! %%K%E%S” £ GREHEED ofda'BeBBEERs At BlEe has
been developed 2'—cyano—z'—deoxy—1—B—D—arabinofuranosylcytosine
(CNDAC) having a DNA strand breaking activity. An anti-tumor
activity of CNDAC different from that of cytidine compounds which
have been developed is envisaged (Patent Document 2 and Non-Patent
Documents 5 and 6). In addition, 4-N-palmitoyl-2'-cyano-2'-deoxy-
1-B-D-arabinofuranosylcytosine (P-CNDAC, Patent Document 3 and
Non-Patent Documents 7 and 8), and 5'-phosphatidylpyrimidine
nucleotide (Patent Document 4) have been developed as peroral
drugs. These CNDAC compounds have been found to exhibit
interesting anti-tumor effects (Non-Patent Documents 5 and 8).

[0006]

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

a more excellent anti-tumor effect and being perorally
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Disclosure of the Invention
Problem to be Solved by the Invention
[0007]

The present invention is directed to provision of a novel



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

pyrimidih8 £%tsEL89aENDARpEAROWREEh Ehhiplesepkciellenti anti-tumor
has been conpl eted based on the finding. [0009]

effect A8E0EEPgLy¥a Whehpegsent ngnpepintdipeonudésos idey elompounds .
pyri m di ne nucl eosi de conpound represented by fornul a
(1): [F1] z L ~N RI-ONO R20[0010] (wherein one
of X and Y represents a cyano group, and the other
Means fepresenysng awtdr ohenIaventione of Rl and R2
represents a hydrogen atom a carbonyl group having a
[00081C1-C6 al kyl group which has been nono-substituted by
an amno group or a group represented by i
[R3YpT @y (R5) Shlyeahliet heoblper EbBpr BEEREBta igVEHHors have
~ represented by 4 (R6)(P7)(R8)Si-, or RL and R2 s
carriedogethektensiiva sLndAber ednEybRVE IgHBGp thehr esenrdqidine
by -Si (R9) (R10) -; R3, R4, R5, R6, R7, an% R8 each
nucleop@eeseRpount reRUSFPAESA BY bP&ncRdd OHIRY &raw?ra (1) or a
whi ch _may_have a substitugnt, a,&SbC§.%%ploalk I ral
salt thepRpfWAFBRONES REFE 2SBGbELPAYEA 2P 5 Ce- EPF ali™©
adminigggg igﬂlggdnﬁgshgxgeﬁl%% Sgh gg%&mo%ra%tg%ﬁ y'%éqgompared
with existing CNDAC compounds. The present invention has been
completed based on the finding.
[0009]
Accordingly, the present invention provides a novel
pyrimidine nucleoside compound represented by formula (1} :

[F1]

RS X (1)
[0010]
(wherein one of X and Y represents a cyano group, and the other
represents a hydrogen atom; one of R! and R® represents a hydrogen
atom, a carbonyl group having a C1-C6 alkyl group which has been
mono-substituted by an amino group or a group represented by

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



group which has been substituted by one or two C6-Cl4
aryl groups and which may have a substituent; and RO
and R10 each represent a Cl1-C6 |linear or branched
al kyl group which may have a substituent) or a salt
thereof. [0011]] The present invention also provides a
drug conposition containing an effective anount of a
(R®) (R7¢QEPPINd, reprs e kbyogbeheul &ofh) a0k -mesdlelreicheryedfic
and a pharmaceutically acceptable carrier. [0012]
group IdSresesesd byveat (Rh @'8p- previ d¥s &, arti -Runemd R® each
agent containing an effective anount of a conpound
repres¢®prLsent@uo byinéar not abtdycbedaateyl ghenpovhanl may have a
pharmaceutically acceptable <carrier. [0013] The .
substituasentai 0vedéi opcabsbkpilogirdep whd chf maydmptural substituent,
represented by fornmula (1) or a salt thereof for
a C6-Cht caluel i growp whichugay (091d]a Fhespibyent.i A¥edt FonC6 alkyl
al so provides a nethod for treating a tunor,
group wohph i kdsgoesini fiks et tngednbEf peet PYetupolAr Coft garyl groups
conpound represented by fornula (1) or sal t
and whiglereay have @ feebst bruenk: | aAvenRi 9 R 00g8FRTREPTESENE &
novel pyrim dine nucleoside conpound of tge Eresenh78 .
C1-C6 }inestioh rnehedsaikel cororRyERiGR RN YRt P EHRGFItuent)
activity and good absorbability upon perora
or a sahhi Hret$Ation, and thus are

[0011]

4
0

The present invention also provides a drug composition
containing an effective amount of a compound represented by
formuiar(l) or a salt thereof and a pharmaceutically acceptable
carrier.

[0012]

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

[0013]

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

[0014]

The present invention also provides a method for treating a

tumor, comprising administering an effective amount of a compound

represented by formula (1) or a salt thereof.



useful as an anti-tunor agent. Brief Description of
the Drawing [0016] Fig. 1 shows a graph show ng
change in tunor volunme when an equitoxic anount of
Conpound 19, CNDAC, or P-CNDAC is used agai nst human
| arge intestine cancer cell strain KM20C. Best Mode
for Carrying Qut the Invention [0017] The novel
pyrim di ne nucl eosi de conpound of the present
invention and salts thereof have a chem cal structure

[Effectdi6h te Iepseseshpd by the above fornula (1) and
which is characterized by having silyl groups at the
{001513' - and 5'- positions. [0018] Sone internediate
compounds for synthesis of the above CNDAC conpounds
The koeah pyrieidise | ypheheospde atoBpounddos' thespresant
' t hereof (for exanple, Patent Docunents 2 and 3).
invent Homeamd , sahies ONDASOE ohpvanexoelipptpaaséntunavepctdrity and
represented by fornula (1) has not been disclosed. In
good aksdibalbhlityhecupeni PeuaprlaedninigtsptichRe pRbeEhEE aF€
conmpounds for synthesis of the above CNDAC 6 conpounds
useful hag FotapebntWRGWN2ISPDBO19] In fornula (1), exanples
of the "Cl-C6 al kyl group” of the "a carbonyl group
haging a Cl1-C6 al kyl group which has been nono-
) substituted by an am no,group” represented by RlL or R2
Brief DegfuiRtlfRtd IFh%tﬂ§?Vlggopyl, igopropyl, bﬁtyl,
i sobutyl, tert-butyl, n- pentyl, and n-hexyl, wth
[0016] sobutyl being preferred. [0020]

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

human large intestine cancer cell strain KM20C.

Best Mode for Carrying Out the Invention
| [0017]

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

[0018] |

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

the intermediate compounds for synthesis of the above CNDAC



In formula (1), exanples of the " -A O Ilinear or
branched al kyl group" represented by R3, R4, R5, RG,
R, or R8 include nethyl, ethyl, n-propyl, isopropyl,
n-butyl, tert-butyl, n-hexyl, n-octyl, and thexyl.
Preferably, the "C1-C10 |inear or branched al kyl

group”" is a d-C8 linear or branched al kyl group. Mre

compourd £ giabhyt beey enswaf R3, R4, and RS and any one of
R6, R7, and R8, in which the selected ones may be

[0019ﬁdent|cal to or different fromeach other, are each a
C3-C8 linear or branched al kyl group, and the other
Tt ofgesmuldni ¢h) neyxdneplelenof cahet bCDrCHi &lkyéngrbupih of the
one another, are each a d-C4 linear or branched
"a carlabkyl growp.hiodag]a Ch- C@raﬁkﬁl(qyouExHhéCbshéﬁ bRen mono-
"C3-C6 cycloal kyl group” represented by R3, R, RS,
substifgted® byramsanind udeogyt| n@pnpyente@ybyoﬁutcyr R? include
cycl opentyl, and cycl ohex Anmong them cycl oprop
methylan@thybldeQEYlaré89P§©EY¥edbu§ﬁé c?%PBHFﬁgyItP§tﬂéPEY1 n-
preferred. 0022] In fornmula (1), exanples of the
pentyl; @n@:m-la@w grobph isebukkbnbeingyPraferiedrs, Re,
or R include phenyl and naphthyl. [0023] 7 In
[0020Rornula (1), the "C6-Cl4 aryl group" of the "Cl-C6

B LSRN €035 BoED SUESILIVEES DInglE B hifinchea
s Shofby, SoB-aENBeR PO ﬁ,"ggzgr?b@%:ﬁ@g%%&fude
cony, R0 kAT ko B ot il thouh o o,
ant en 0GR A (ORI 8 AL B acy
group" is a Cl-C8 linear or branched alkyl group. More preferably,
any one of R®, R*, and R® and any one of R®, R’, and R%, in which
the selected ones may be identical to or different from each other,
are each a C3-C8 linear or branched alkyl group, and the other
groups, which may be identical to or different from one another,
are each a Cl1-C4 linear or branched alkyl group.

[0021]

In formula {1}, examples of the "C3-Cé6 cycloalkyl group”
represented by R®, R*, R®, R®, R’ or R’ include cyclopropyl,
cyclobutyl, cyclopentyl, and cyclcochexyl. Among them, cyclopropyl
and cyclohexyl are preferred, and cyclopropyl is more preferred.

[0022]

In formula (1), examples of the "C6-Cl4 aryl group"

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

[0023]



R4, R5, R6, R, R8, RI9, or RLO may be identical to or
different from one another (nunber of substition: one
to three). Exanples of the substituent include C-C3
| i near or branched al kyl groups such as nethyl,
et hyl, and isopropyl; hydroxyl; C-C6 al koxy groups
such as net hoxy, ethoxy, isopropoxy, and tert-butoxy;
B fsvmied ogen, e Mcsuciy asrehl grome antl bhentoe:C6 alkyl
cyano; and nitro. [0025] In formula (1), exanples of

group WHEch KdB)bddd)syibd)iSited "bpndne (86)(R3) CRBISE-dryl groups"
represented by RL and R2 include tert

represéntiad dbyrerhy RS | P, RY,i iRopoepRf sisyh, group corresponding to
triisobutylsilyl, dinmethyl- n-octylsilyl,

the abdhémmmymlmeayyslgywuptram@thbesrcy+C6talthyngupF is a
tri-n-propylsilyl, tri-n-butylsilyl, tri-n-hexylsilyl,

group ¢arxmsmgmdhm@ttg1Bhéyabowebglyﬁﬂiﬁ%kﬁ%lgrpyp Specific
i sobutyl di methylsilyl, n-pent IdlnethyIS|

examples henglddeebankyil| y PhepefbyRy| Ty asdyl sﬁr@l naphthylmethyl.
n- decyl di net hyl sil yl,

[0024]( 3, 3- dinethylbutyl)dinEthyIsinI

2, 3-di net hyl ropyldlnethyls
B - Rt § het%@¢s.$9bsta?u%ntbuvy%ﬁ%tﬂ9YsPFyP°nded to R?,

%, nBEotil R soBut yo5i Fyi mazy Beoi "”%q&%s' i gjiegerent £rom
one angéc%ﬁlgg %g?é %é@#%%%h§%%ggé§€yk FH%Q& Sllﬂxamples of the
e i LS wﬁ%&*ﬁ@?%%ag@ﬁ@%ﬂdémﬁ piprpp, Suoh oo
methylb ﬂ%%%idérggpgo y%é%??PEQE ﬁgxglg g?g:?gkgiksbk5hps such

2- | ¥Whino; halogen
as met§§$%én§9$3&} iygg @ng it 9é¥9bﬁﬂ¥bk§' ¥hino; halog

yl sil

henet hy I y he opyhhdnaetbyl silyl,
wons BIBESPLALTE L oo b

[OOZSEhenethyldiisopropylsllyl neophyl di net hyl si |l yl,
rononet hyl di met hyl si | yl,

In formula (1), examples of the n (R®) (R*) (R®)Si-" and
" (R®) (R7) (R®)Si-" represented by R' and R® include tert-
butyldimethylsilyl, triisopropylsilyl, triisobutylsilyl, dimethyl-
n-octylsilyl, dimethylthexylsilyl, trimethylsilyl, triethylsilyl,
tri-n-propylsilyl, tri-n-butylsilyl, tri-n-hexylsilyl, n-
propyldimethylsilyl, n-butyldimethylsilyl, isobutyldimethylsilyl,
n-pentyldimethylsilyl, n-hexyldimethylsilyl, dimethyl-tert-
hexylsilyl, n-decyldimethylsilyl, (3,3-dimethylbutyl)dimethylsilyl,
2,3-dimethylpropyldimethylsilyl, di-tert-butylmethylsilyl, di-n-
butylmethylsilyl, diethylisopropylsilyl, n-octyldiisopropylsilyl,
n-octyldiisobutylsilyl, cyclohexyldimethylsilyl,

dicyclohexylmethylsilyl, isopropyldiphenylsilyl, triphenylsilyl,



chl oronet hyl di met hyl silyl, 4-chl orobutyl di met hyl silyl,

(di chl oronet hyl ) di net hyl sil yl,

3-chl oropropyl di net hyl silyl, 3,3, 3-

trifluoropropyldinethylsilyl, 1H, 1H, 2H, 2H perfl uor o- n-

decyl di met hyl sil yl,

1H, 1H, 2H, 2H perfl uor o- n-octyl di net hyl si |l ylI ,
dlmethglﬁhénflélﬁyﬁ 6t§rﬁOﬁaﬁyma&Fhengeéynﬁanembyhyuaﬁbheny1s11y1

i's(ch oroneth ) met hyl s

d1phen9§@&§§héﬁypﬂéenylﬂsmeymylpktmnyldlmethy1S11y1

pent af | uor ophenyl propyl di net hyl silyl, 3, 5-
biphenPi&{hethiusi vyl hyt phbaoyogheeyhli sekpl1sf3yl,

(chl oronet hyl ) phenyl et hyl ] di met hyl silyl, [4-
biphenfmﬂiDSOﬁEbbylkphgmylerhyB}BlphEhyﬂ$Shyyl tri(o-tolyl)silyl,

acet oxyet hyl di net hyl si | yl,
tri(2- ﬁeahekpp&pnpbyédlnéthyksbbyzy1s11y1 benzyldimethylsilyl,

3- net hacryl oxypr opyl di net hyl si |yl
phenetﬁytgamephpbyhﬁylsomBop?EQVﬂyKOPVQJdlmethyl511Yl p- (tert-

(trimethyl siloxy)propylldinmethyl si
butyl) phbueyhmiﬁsmptbyyssﬂv |, Phepes yﬂéayEOBrepa&ﬂ%;m%u

di i sopropyl (2, 2-di net hyl propyl ) si
neOPhY%@lﬁ@thyEBB@yﬂ)de@@ﬁW@%FV%ﬂP?PthYlSlin

(2-ethylb l)d I
chloroner by MYRAFBYAFLLVEy| - CONPERRIFHAPARES I ESI-

(dlchlpgaﬁagﬁ§3 ﬁggégégi ﬁwﬁps y'@ﬁﬂﬁ%@%opyldlmethylsllYl 3:3,3-

trif 1P oot P BRI ULy | g L BHTBH BebeRcaRLie! Y]

decyldg%%gﬁgggg%%ﬁ)d?ﬁggg?%%; ¥bgﬁ%h%%rfc%—%ctyldimethylsilyl,
3,3,4,Eu kaéyza%ogaxh%fghb%sphomé h s e £ i Ruty! di (3-

t hoxypfr opyl and 3- phenoxypropyl di thyIS|IyI
i e LGLARPANT g 0173 F9) CBRESERL Spoct d

Wy lligonr opylssi |yl
pentafgg%Féggéeﬁib§bbﬁgd§ﬁbsl9 Fﬁl?gobut;IS|lyl

bls(trEEﬂﬁB%BME%h&Xbpheh?lﬁ&&éﬁh&ﬂdﬂlyldlWBLhylphenyIS|IyI
di met hyl - n-octyl si

chlorsméfﬁympgﬁ@ﬁyaétaymyabmbxhyasuuwl [4-
di et hyl ( 3- net hyl pent an- 3-
(chloromethyl)phenylethyl]ldimethylsilyl, acetoxyethyldimethylsilyl,
3-acetoxypropyldimethylsilyl, 3-methacryloxypropyldimethylsilyl,
3-cyanopropyldiisopropylsilyl, [3-
(trimethylsiloxy)propylldimethylsilyl, n-butyldiisopropylsilyl,
diisopropyl-n-propylsilyl, diisopropyl (2,2-dimethylpropyl}silyl,
(3-methylbutyl)diisopropylsilyl, (2-ethylbutyl)dicyclopropylsilyl,
tert-amyldiethylsilyl, tert-butyldiisobutylsilyl, diethyl(3-
methylpentan-3-yl)silyl, isobutyldiisopropylsilyl, diethyl(2-
methylpentan-2-yl)silyl, cyclopropyldiisopropylsilyl,

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



yl)silyl, tert-butyldiisobutylsilyl,
cycl opropyl dii sopropyl silyl, or dinethylthexylsilyl,
nore preferably tert-butyl di methylsilyl,
triisopropylsilyl, diethylisopropylsilyl,
di met hyl -n-octylsilyl, cyclopropyldiisopropylsilyl,
or dinethylthexylsilyl, particularly preferably
ethoxyﬁfbpﬁppﬁﬂﬂybﬁrby 1s§yplppngpytértsopropylS||y| or
di met hyl t hexyl si [0026] In fornmula (1), t he
butyloqupfﬁpylp@ﬂis@prbpﬁnshkﬁlalkgktgbuugldlﬂepresented by
or R10 include nethyl, ethyl, n-propyl, isopropyl,
ethoxypmbpyylsllylt bodys; pheﬂonypempyld@meﬁﬂylsiEyéferPE@ferably,
rim di ne nucl eosi de conpound> The conpound of the
the "(m%eﬁénﬂthSEﬂrland|S(E?bﬂéﬂdﬁlySa-"CQHpoaﬁah tert-
represented by formula (1), wherein one of X and Y
butyldxmgthsbaiéyé,cyan@sgpngpylamayﬂhed@@hévlﬁégp§§§ﬁﬂ§léyl
hydrogen atony one of Rl and R2 represents a_hydrogen
cycloh@xwhﬁlmeghﬁhﬁllybprégéhSQbubyl§R13} (RraphrBySpilyl. g
car bonyl group havi ng al kyl . group whi ch has
tribengywbai hvho- @B%@FFY%PEEHB§SéﬁY&n1ﬁémﬁFBMB Bn@ctyREidther

e R L e e

v1) 511, ErpE PRk Che Ay B Lo L ekt | EHFLPBT0BY L POPERPY1SiLvL,
or aingERPLERESTIR bih: ACHReRGT LGFHabY KobenpyEYgRAlaLIY o411
cecsso AT, BP0,
eyelopPEP SR P BHERbYPRLLTH VDS, B GR e T SR TRt ovaar Ly
preferably triisopropylsilyl, cyclopropyldiisopropylsilyl, or
dimethylthexylsilyl.

[0026]

In formula (1), the "Ci-C6 linear or branched alkyl group"

represented by R’ or R' include methyl, ethyl, n-propyl, isopropyl,

n-butyl, tert-butyl, and n-hexyl.
[0027] |

<Preferred pyrimidine nucleoside compound>

The compound of the present invention is preferably a
compound represented by formula (1), wherein one of X and Y
represents a cyano group, and the other represents a hydrogen
atom; one of R! and R? represents a hydrogen atom, a group
represented by (R?) (R*) (R’}Si- or a carbonyl group having a C1-Cé
alkyl group which has been mono-substituted by an amino group and

the other represents a group represented by (R®) (R”) (R®)Si-, or R*

10



represents a cyano group, and the other represents a
hydrogen atom Rl represents a hydrogen atom a valyl
group, or a group represented by (R3)(R4)(R5)Si-; R2
represents a hydrogen atomor a group represented by
(R6) (P7)(R8)Si- (in the case where R1L is a hydrogen
atomor a valyl group, R2 does not represent a
and R®> DHHAIRY e @tbi®brdd cBlidRgrdip Bask-dentvdd cby -
may be identical to or different from one another,
si (R®) @@eh-y ept egent r&, QRE,CR’,i medr R3; whiahchagt akkyHegtdopl to
or a C3-C6 cycloalkyl group. [0029] The conpound of
or diffdéeepteseah oneandohers shdlitidoadlyprepeeabhy a C3-Cé
conmpound represented by fornula (1), wherein one of X
cycloaBogll Ygrepp esenpksenay tygnougr oapbennglt peouphepr a C1-C8
represents a hydrogen atom Rl represents a hydrogen
linear abonpranchedahykydr gupupowhighgmayp hests ek bt €eb bylkoxy group.
(R3)(R4) (R5)Si-; R2 represents a hydrogen atomor a
[0028]group represented by (R 6) (P7 )(R8)Si- (in the case
where RL represents a hydrogen atomor an L-valy
Thouwwrrnrourdeef npe PEpPERENINYCAY#PBgeR BOBR) Praﬁerably a
any one of R3, R4, and R5 and a one of R6, R7, and
compourn®, repropeRhed HaY sEPERELA bhés Wé?rﬁén|88ﬁtP€aK apg &
di fferent from each other |nd vi dual

represent eg7 13y ATNIFOGP - bRAACKES GFRSF 5?86%58}1
atom; EUGRNEHERtS o THaREh 1 SaELY bl Se b Lot 2 gHSup
represtiat Bin iR Iod Ry St hE raarsront S & iy 8048 acom or a
group fEEHLEERELAYLYP ﬁﬁeﬁiﬂ@ﬁﬂg%f tAERY R sEoRtEsRReCis o

orrru

hydrog%%ﬁ%?o@ngypa ¢4 1h§r8E€6erq£5§§eﬁ5§ ?egf%géﬂgeﬁ hydrogen

represehtsa hydrogen at om valyl group,
atom) ; &and R, R*, R®, R®, R7, and R®, which may be identical to or

reseﬁ%d%ogen

different from one another, each represent a C1-C8 linear or
branched alkyl group or a C3-C6 cycloalkyl group.
[0029]

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

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

11



triisopropylsilyl group, a diethylisopropylsilyl

group, a dinethylthexylsilyl group, or a

di met hyl -n-octylsilyl group; R2 represents a hydrogen

atom a tert-butyldinethylsilyl group, a

triisopropylsilyl group, a diethylisopropylsilyl

group, a cycl opropyldiisopropylsilyl group, or a
linear G dtexyd 8ty g@hasor (4 nejdbopasey Wgreulkl and the

represents a hydrogen atomor an L-valyl group, R2

other dQRHNOtwHBRIH asentba 1alitoDedl atongr {00B84ten®r Efenreach
exanpl es of the pyrimdine nucl eosi de conpound

other, igudhidesghesdmt |avdngC4 a)inenx k)r ¥Ywgnched alkyl group.
5 -Otriisopropylsilyl-2"-cyano-2'-deoxy-1-R-D

[0030]ar abi nof ur anosyl cyt osi ne; (b)

5'-O-diethylisopropylsilyl-2'-cyano-2'-deoxy-1-R-D-
"Taven i amgfarrech ol | Whya Qvgqemu,ent( cnvention is particularly more
5' - O di net hyl t hexyl silyl -2' -cyano-2' -deoxy-1| -R- D

preferahkﬂnauﬁqmggum@q@g@ﬁgﬁenﬁeq{by formula (1 wherein one of X

-O (dinethyl-n-octylsilyl)-2"-cyano-2' deoxg | - R- D
and Y ﬁﬁgﬁﬂqﬁﬁﬁﬁE#KQWQQgt%EQ%%, %g the 'other represents a

3 C)dlnethylthexyIS|IyI 21-cyano- 2' - deoI¥ |-R-D-. 12
hydrogaf s51576F Lﬁ‘&ﬁ@ﬁﬂ% yd(rfo)gen atom, an L- valyl group, a

trllsoé%qﬁ§c“ethgﬁgggﬁésﬁ%s %5 §g5§f31f§? ¥rgﬁ£& a
dlmethéi%ﬂ%é%ertB$§F @gﬁ?: ls'é?ﬁ%ﬁhyl anot%isgfgfygkoﬁbD
represeé}téﬁa%gﬁ){ﬁ%c?%g@ﬁ SI loZ: %étefgja’ﬁ@tgldﬂﬁg%ﬂ?iéglyl group, a
trl1soé%8é§f%£fJfX$é£ﬁgyl5'éyétﬁ§l£§éﬁf&ﬁ§1§ilgi'§¥Qﬁﬁj2é'de
cyclopropyldiisopropylsilyl group, or a dimethylthexylsilyl group
(in the case where R' represents a hydrogen atom or an L-valyl
group, R? does not represent a hydrogen atom) .
[0031]

Preferred examples of the pyrimidine nucleoside compound
include the following (a) to (k):
(a) 5'-0O-triisopropylsilyl-2'-cyano-2'-deoxy-1-p-D-
arabinofuranosylcytosine;
(b) 5'-0-diethylisopropylsilyl-2'-cyano-2'-deoxy-1-5-D-
arabinofuranosylcytosine;
(¢) 5'-0O-dimethylthexylsilyl-2'-cyano-2'-deoxy-1-p-D-
arabinofuranosylcytosine;
(d) 5'-0- (dimethyl-n-octylsilyl)-2'-cyano-2'-deoxy-1-p-D-
arabinofuranosylcytosine;

(e) 3'-0O-dimethylthexylsilyl-2'-cyano-2'-deoxy-1-B-D-

12



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

5'-O(L-valyl)-3 -O(tert-butyldinmethylsilyl)-2'"-cyano
-2' - deoxy-I|-R-D-arabi nof uranosyl cyt osi ne; and (k)

3' - O cycl opropyl dii sopropyl silyl-2'"-cyano-2'-deoxy-I|-R
-D- arabi nofuranosyl cytosine. [0032] No particul ar
[imtation is inposed on the salt of the pyrimdine

arabindEer£0ssPEcEOoPORad of the present invention, so |ong
as the salt is pharmacol ogically acceptable. Exanples

(£) 3'0h-&hecBy iisoﬁé\fbﬁﬁlgﬁ](}/bezﬁOE?EﬁoLBGLdééxgﬂ-meBab aci d

salts such as hydrochl oride, hydrobron de, sulfate,
arabinoftrahesyhogtphbsphate; and organic acid salts such
as acetate, propionate, tartrate, funmarate, nualeate,
(g) 3'elatert chhitpl@imsehpasesyl f enat eyapst 2l udaesyl-fieflaDe,
and trifluoroacetate. Depending on the type of the
arabincfibsanosehtysPsinehe pyri m di ne nucl eosi de conpound of
the present invention may formoptical isonmers or
(h) 3'geoneiiscptoppbaiblyl-ThecpgnondirdeoxpudtBoBide
conpound of the present invention enconpasses such
arabineferaapsybeyeesiand geonetrical isomers. These isoners
may be resolved or used as a mxture. The pyrinidine
(1) 3'ﬂ@cd@@@t@@1%bﬂ§bhﬂullé Bf -PhéLpradghi -RhvERENEN 24 §§0%Y -1~ -B-
enconpasses annrghous speci es, pol ynorphisns, and
D- arab%%?@%f%%°§ﬂ%ﬂy%% h?ﬁfates [0033] The pyri midine

(3) 5 AT LT RRFEb Heg O DL baREH oL RYIAAEST WP ROV 2 -
deoxy—%%@%§¥QP$¢%%§ggééﬁggf g;geskgg[udlgg Steps 1 to 11

(k) 3'-0-cyclopropyldiisopropylsilyl-2'-cyano-2'-deoxy-1-p-D-
arabinofuranosylcytosine.

[0032]

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

resolved or used as a mixture. The pyrimidine nucleoside compound
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NH2 z NStepi NOR-OHOX NOHO'Y HOY (2) Step 3
0a) IStep 2 NHZ NHZ \NN N-~~ON-OHOVI RL-O O
X Step 4 x R0 Y R6 Y (1c) (Ib) [0035] 14 [F3] 11
NH2 HN'R HN R11 Step 5 LN Step 6 ~ "N Step 7 "~ N-O
NNOHO ( NO12.0 10 ~X - RX HOX VOHO"Y HO"Y HO "Y
(2) (3) (4 RL1 RI1 HN HN NH2

of the present invention also encompasses amorphous species,
polymorphisms, and solvates such as hydrates.
[0033]

The pyrimidine nucleoside compound of the present invention
or a salt thereof may be produced in accordance with the following

reaction scheme including Steps 1 to 11.

[0034]
[F2]
NH, NH,
SN Step 1 oN
ﬁg LA
HO Y Hdu )'Y
(2) Step 3 ?
l Step 2
(:Ao LA
U Step 4 A
RG Y RS ¥

[0035]
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Step 8 Step 9\N R122.0 ONOHON'LO_HOONO X
--\,, 04X R26 'Y R2(5 Y R20 Y (5) (6) (lc) Step 10 4,
R11 HN Step 11 NH2 R KOl | | R1413 OONOHRLs O
ONO XX R0 YR6 Y (7) (1d) [0036] X, Y, RL, and
R2 shown in Steps 1 to 11 have the sanme nmeani ngs as
descri bed above. Each of R' and R14 represents a
[F3] Protective group with respect to the amno group. No
particular limtation is inposed on the protective
group, and any conventg nla11ly known protective group
be enpl oyed. For ex appropriate pr(bINectlve
s indtema@ those regi ﬁd | B4pf1g 15 docune

eene, "Protective groups in Organl c Synt hesig", StED 7
él%d nt er sci encg, Publ reiatT@n, John-Wley & New
HO k, 198t— - Speci-Fc™exBHfes &n ude —>
sylstituted oxycarbonyl 4xroups such as au
ert - but oxycar bonyl oyp and a benzyl oxycalbd yI
HO gioup. R12 is a prot®ctiVe group with respgct vo the
@ydroxyl group, and expnples include a (4)

tri phenyl met hyl group, a 4- nethoxytriphenyl net hyl
group, and a 4, 41-di net hoxyt ri phenyl net hyl

R NH,

ﬁ Step 8 ﬁ Step 9 [%'L
R12.0 /& HO /J% HO o N° O

x \
RO Y RZG RO Y
(5) (6) {iec)
Step 10 l
R
HN Step 11 NH
R13-< N/J%() R <o N/&O
X X
R2G Y RS Y
(1) (1)
[0036]

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

appropriate protective groups include those recited in the
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group. The npoiety R13-CO2H represents an
am no- nono-substituted carboxylic acid, and exanpl es
i ncl ude ami no acids such as glycine, L-alanine,
R-al anine, L-valine, L-leucine, L-isoleucine,
L-lysine, and D-alanine. [0037] (Step 1) In Step |, a
pyri m di ne nucl eosi de conpound represented by fornula
documend?2) (PIw & Gobéné hereotetsiveagtodpwi in argenecablythesis”, A
known silylating agent such as trialkylsilyl halide,
Wiley-1ihtétkyl sheel publiddatien, OJohﬁ+wtkgys&lgbasetnawdﬁork 1981,
represented by (R3)(R4)(R5)Si-Z or (R6)(P7)(RS)Si-Z

p. 2184{2dEy ei Bpédidresetnpledalmngerdatomstai tuted oxycarbonyl
trifluoronethanesul fonyl oxy group, an acetam no group,

groups educh , as Whet eby-laucoxpoaridongpr gsenpeantyaf benayaokyaprbonyl
can be produced. The reaction nay be carried out in

group. adcCdrimnzepmbtdcilye kgoemp withodesNecpatei theahydroxyl
l[imtation is inposed on the solvent enployed in the

group, raadtéxrmpbes | bagladet dctsophenylingthyér grevBPt he 4-
reaction. Exanples of the solvent include ,

methoxyfi ehrheryinetiel JEAMBr ofBAnR &t Ayrdaeefhpgytriphenylmethyl
tetrahydrofuran, dioxane, diethyl ether, benzene

group. t Jhse MO NYINFIT nERHY IHRTRIATS aa}hoﬂ%%tmo substituted
sul f oxi de. These sol vent s be used s

carboxgbibi HtH orAnd XN 185 1 AELHER, aalaasacerag Fyfhnaf gaveine,
used in accordance with needs. anpl es ; t he bas s¢

L-alanipg| ired taysif ¢ anydet"Such- %u%u?hﬁlﬁaz%réso eucine, L-lysine,

th I|n1dazole trimethylam ne, triethylam ne,
and D- %i% Bpyl ani ne, diisopropylethylarn'ne,y
[0037]N;nethylnorpholine, pyridine, 4-(N, N-
dlnethylanino)pyridine, | utidine, and collidine; and
forganic bases such as sodi um hydrogencarbonat e,
sodi um car bonate, and potassium carbonate. The

B0l ¥y 1By ber{nlfBde SRLE1£681H8 888Bound represented by

(Step

formula (2) or a salt thereof is reacted with a generally known
silylating agent such as trialkylsilyl halide, trialkylsilyl
triflate, or trialkylsilylacetamide represented by (R?) (R*) (R°)Si-2Z
or (R®) (R7) (R®)Si-Z (wherein Z represents a halogen atom, a
trifluoromethanesulfonyloxy group, an acetamino group, etc.),
whereby a compound represented by formula (la) can be produced.
The reaction may be carried out in accordance with any known
method. No particular limitation is imposed on the solvent
employed in the reaction, so long as the solvent is inert to the
reaction. Examples of the solvent include dichloromethane,
chloroform, ethyl acetate, tetrahydrofuran, dioxane, diethyl ether,
benzene, toluene, N,N-dimethylformamide, and dimethyl sulfoxide.

These solvents may be used singly or in combination. In the
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In the reaction, the aforenentioned (R3) (R4) (R5)Si-Z
or (R6) (R7) (R8)Si-Z is used in an anount of about 1
to 10 nol, preferably about 1 to 5 nol, and a base is
used in an anount of about 1 to 100 nol, preferably
about 1 to 10 nol, with respect to 1 nol of the
conpound represented by fornmula (2). Tenperature and

reactidh[TEa OhatBemifacti-ORedl Be- 38efloihl8Ccandalick wathOfeeds.
hours, preferably O to 30C and 1 to 20 hours. The
Exampl&9nPputile r opeesenttddebyrianiul amfhepy andhpasdimédazole, 1-
through the reaction may be isolated and purified in
methyl hat@adabee wiihethetiamiAkbt etnaethglyminke &sippopydesdne,
conmpound may al so be used in a subsequent step w thout
diisopfopyhethplamnineat NemethBpémorphbkyhei | pyridinge 4- (N,N-
enpl oyed in the reaction and represented by (R3) (R4)
dimethy REpish) Zyvidime) (Rzjidime) shdzcadyidpaepr apgr dgorganic
t hrough a known net hod. For exanpl e,
bases swuthategendsinah¥drogenearkyharhal 666auE; cagbongte., and
di al kyl nonohal ogenosilane is reacted wth a
potassiwpr e3PoAaRRY - al Kyg | FAHTME P PYnEPEMedagehe, fxgm a base.

o eSSl oMb A e ropreseplat by ()

) (A BATEL R SRR DLRIER (BPEELCS UED 45 mor,

presex BTSRRI T £5, OO0 RS, BUBRLACH' RELACs 105 anount of
aboue B ESUE5y pLLL SPEHFEREY B, LG MbaPr G LlBpece <
1 o1 GEEAEERD Sl PR LBy oyhagsscqaper Beapdgcure ana
csne of e e PYol B2 SSPLLETLRRL S8 128 theyg0 hgpes.
pector kLT TEAE £ D0 St 0B g
by for®QUROWDNLS aARYpab8fcke ¥BeduyR BhePréaction may be isolated
and purified in accordance with needs. Alternatively, the as-
produced compound may also be used in a subsequent step without
further purification. The trialkylsilyl halide employed in the
reaction and represented by (R®) (R*) (R®)Si-Z or (R®) (R7) (R®)Si-Z may
be prepared through a known method. For example, trihalogenosilane,
monoalkyldihalogenosilane, or dialkylmonohalogenosilane is reacted
with a corresponding alkyllithium or Grignard reagent, to thereby
form a trialkylsilane represented by (R?) (R*) (R°)Si-H or

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

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

dimethylhydantoin, to thereby produce a trialkylsilyl halide.
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[00381 (Step 2) In Step 2, the pyrimdine nucl eosi de
conpound represented by fornula (la) is reacted with
the aforenmentioned (R3)(R4)(R5)Si-Z or

(R6) (R7)(R8)Si-Z in the presence of a base, whereby a
compound represented by forrmula (Ib) is produced.
Step 2 is perforned in a manner simlar to that of

During PERadet {GWIVEL thStEpi B)ky s Sl &Re Srephespytéedi Birne
nucl eosi de conpound represented by fornula (2) is
(R?) (RS eREter-my tdn tded B Dren@ndh one dedpBe £ RéF 6IRBIASI mTyobe used.
(R6) (R7) (R8)Si-Z or with a conpound such as
The tridBtjydsidnd ipwdseetedrbdi eRRy(RN)I(RF) 8itHi brate
represented by Z-Si (R9)(R10)-Z (wherein Z has the
(R®) (R73&RE) Sreani s asheretnt 1 ahieyll abbyk) hal hdé heepresentedobya
base, whereby a conpound represented by fornmula (IDb)
(R®) (R*L4R° 0%l 12 ooluic &rf)i (R"A (RBNBEr Zshay | e isclabedopndtpprified in
Tenperature and tine of the reaction are -30 to 150C
accordammce O7ilth ond@ds hoddlgernataneglabl It tas -OTIUERE 1cqgPounds
40 hours. The conpound represented by fornula (Ib)
may alsmdopregkeetn t$¥eRigh- t he reacti on may be isolated and
purified in accordance with needs. Alternatively, the
[0038las 18 produced conpound may al so be used in a
subsequent step without further purification. [0040]
(Step Btep 4) In Step 4, the pyrinidine nucl eosi de conpound

LEPLEn oL LolAe T Bl 6oL1 68t PELhonica vy
formulgy({g{nyéaréégeédP%&EgrEﬁgug§grementioned (R*) (R*) (R®)8i-Z or
(R®) (R7) (R®)Si-Z in the presence of a base, whereby a compound
represented by formula (1b) is produced. Step 2 is performed in a
manner similar to that of Step 1.

[0039]

(Step 3)

In Step 3, the pyrimidine nucleoside compound represented by
formula (2) is reacted with the aforementioned (R®) (R*) (R®)Si-Z or
(R®) (R7) (R®)S1i-Z or with a compound such as dialkylsilyl dihalide
or dialkylsilyl ditriflate represented by Z-Si(R%) (R'®)-Z (wherein
7 has the same meaning as mentioned above), in the presence of a
base, whereby a compound represented by formula (1b) can be
produced in a manner similar to that of Step 1. Temperature and
time of the reaction are -30 to 150°C and 0.1 to 100 hours,
preferably 0 to 100°C and 1 to 40 hours. The compound represented
by formula (1b) and produced through the reaction may be isolated

and purified in accordance with needs. Alternatively, the as-

18



limtation is inposed on the acid enployed in Step 4,
so long as the acid enables to renove a substituent
represented by RL. Exanples of the acid include
m neral acids such as hydrochloric acid, hydrobromc
acid, sulfuric acid, nitric acid, and phosphoric
acid; and organic acids such as trifluoroacetic acid,
producégetbip8Ghd, mapr apsenbe ased, ihoanmsabasegdent step without
nmet hanesul foni ¢ acid, and p- tol uenesul fonic acid.
furthefheseiatedsiony be mixed with water, and a sol vent
may further be used in accordance with needs. Exanples
[0040)of the solvent to be used include dichloronethane,
chloroform ethyl acetate, tetrahydrofuran, dioxane,
(Step di et hyl ether, benzene, tol uene,
N, N- di net hyl f or mam de, di net hyl sul foxi de, nethanol,
Bt h3ibep | 4 n- tibe oppndhidiseprupiaokidandonacepd Taepyesented by
solvents may be used_ singly or in _conbination.
formulgefplel ai ar erantedi vader apédicacondatipas,- 80 £HersHE
and 0.1 to 100 hours, preferably 0 to 100C and 1 to 20
producoyr gomppend 1yepreeeptef Py Spepusa t(phe) pyriei BpReicular
. nucl epsi de conpound represented_b formula (2) is
limitatigpt 8 WPASEA af RBegreuLp- ﬁwstlezfﬂingnr ghgent, £Q long as
t hereb roduce a conmpound represented by for a (3).
the aci@ SSABARE| EI BPAPYR RabRORCE CUPREOLEH aHePRE S Gy Eur
enpl oyed in the, reaction, so.long_.as the solyent i .
Exampl?%e?? F%etﬁ%15e58?58§¢ mE?ﬁﬁﬁﬂegcggstﬁ8c§093e§¥gr00%lorlc
. I ncl ude di chl or gnef hape, .chl gt gf o 2t hyl, . .ac te; ;
acid, RrdRCaTLF Pahd arokans.Carbifyl PEEREF, Ugigieaat Bhosphoric

acid; %ﬁ%g%ggﬁgigﬁﬁégﬁgegﬁ¥hf?E”@gkgfgoéggcgkgﬁtgﬁﬁd, acetic acid,

se solvents nay e used singly or in

propiof MR, Bk e eaGL L olncauhaag, Emkeyl Lher ghe
toluenesulfonic acid. These acids may be mixed with water, and a
solvent may further be used in accordance with needs. Examples of
the solvent to be used include dichloromethane, chloroform, ethyl
acetate, tetrahydrofuran, dioxane, diethyl ether, benzene, toluene,
N,N-dimethylformamide, dimethyl sulfoxide, methanol, ethanol, n-
propanol, isopropanol, and water. These solvents may be used
singly or in combination. Temperature and time of the reaction are
-30 to 150°C and 0.1 to 100 hours, preferably 0 to 100°C and 1 to
20 hours.

[0041]

(Step 5)

In Step 5, the pyrimidine nucleoside compound represented by

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

thereby produce a compound represented by formula (3). No
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i ncl ude organi c am nes such as i m dazol e,
1-nmet hyl i m dazole, trinmethylamne, triethylam ne,
tripropylam ne, diisopropylethylam ne
N- et hyl nor phol i ne, pyridine, 4-(N N
di met hyl am no) pyri dine, lutidine, and collidine; and
i norgani ¢ bases such as sodi um hydr ogencar bonat e,

partic b UM fonah ei s ahfipoped assi the cavbhosat eempheyed in the
solvent may be fornmed sole froma base. No particul ar

reactidn N datiomgiss i tpesedlvent hes amant gtouphpr peactiog.
reagent to be enployed, so long as the protective

Exampleag o tlam delvertoimcludeedickldiomerharat rghloroform, ethyl
condi tions, and exanpl es include al koxycarbonyl

acetatdal telesakydhofisraes t dboksrgcadietly lcldtdeinie beqiagne, toluene,
carbonat e anhydri des such as di-tert-butyl di carbonat e;

N, N-dimgtthy bf ethamnidy c aapdrgimethy Hesusfiehids. These solvents may
benzyl oxycar bonyl chloride. Tenperature and tinme of

be used helngbeteoninareonlinablanoC Hhde Feartie HHRase may
preferably O to 100C and 1 to 40 hours. The conpound

furthey g d3e9fl eH HHCTOFFUNEE (@}t%n@e%@%duc’%éﬁw&%%ﬁ tHee base

. reaction nmay be isolated and purjfied in cgord nce

includgy e¥gFRebes2Mipe s FAEE 2P y}ml‘ﬁgé"%@l pila'aﬁ*égﬁ ¢BAPBaRYS

crinec Bt S8, PEntSeBolou g BBt kRae b e "
asssop R4 PLhRERPUR oI oIS LR FPLE LRy bR
atmecn EOR0IL A ANGE P RIERSERE! ot i hbg Sy Bhedesic
bases §0%h fﬁfﬁ,w&&ed&&%ﬁ&ﬁ%ﬁgée?usadiaa i;ggﬂeagks,, and

m dazo amne, trieth m ne,

porass {{AESRABIRIC, M) SOABH Sl fomca el £rom o base.
No partCObhigh NBimPPg: i HQT P8Ni hpbas&SofUeAe@8mino group-protecting
reagent to be employed, so long as the protective group can be
removed under acidic or neutral conditions, and examples include
alkoxycarbonyl halides such as tert-butoxycarbonyl chloride; alkyl
carbonate anhydrides such as di-tert-butyldicarbonate; and
aralkyloxycarbonyl halides such as benzyloxycarbonyl chloride.
Temperature and time of the reaction are -30 to 150°C and 0.1 to
100 hours, preferably 0 to 100°C and 1 to 40 hours. The compound
represented by formula (3) and produced through the reaction may
be isolated and purified in accordance with needs. Alternatively,
the as-produced compound may also be used in a subsequent step
without further purification.

[0042]

(Step 6)
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sodi um hydr ogencar bonate, sodi um carbonate, and

pot assi um carbonate. The solvent may be fornmed sole
froma base. No particular limtation is inposed on
the solvent enployed in the reaction, so long as the
solvent is inert to the reaction. Exanples of the
sol vent incl ude dichl oronet hane, chloroform ethyl

Beaded®, 6 | etliahygr Dhid afe whokeveiddi evhybundheepresented by
benzene, toluene, N, N-dinethylformam de, and di net hyl
formulsuldoxigereddiese sbtheat sydnyxybegused-pragegtdngi neagent in
conbi nation. No particular limtation is inposed on
the prédendy dsDxy|baseuptprohecebyigoredgeat at cobpoungl sgpydesented
so long as the protective group can selectively

by formuld ett) t h&=Sinp Ieadrafx Wheyrbmge i inclwigoran ke yaeiees such
can be renoved under acidic or neutral conditions,

as imicamblxanbirstintintdazelar ytrenayhyhaniges txigphygsamine,

triphenyl methyl chloride, 4-methoxytriphenyl nethyl

triprophlaniee, W@nopnlmﬁéawtﬁﬁph@nyﬁ YWPIEHP%F—Pee
Tenmperature and_tine of the reaction are -30 to 150C

Pledeﬁmi%Pq}@hnqooa%@ugglll%%%?er%B@ylﬁoFBaﬁeﬁcpﬁﬁﬂs SPSh as

.40 hours. The conpound represented by
sodium &%%&%?P%ﬁ%%%t%hes?‘é% Sﬂrhas}aB@ |§Bga¥’8}iaséﬁﬁm

e s M
parcic < i Jffgi%wﬁﬂreé pypr et Potst e Conial i e
reactii b ent oy TS TR T & TLhEFE" ?%?’(‘Eﬁ%ﬁgt Py

Examplég P eégf&gngze% g@&?odEQPEB%é§Q¥hQﬁQduEﬁlérOform, ethyl

onpound” represen Exanpl es of the

acetat%?ﬁg?%€§##§g%§§%gﬁﬂl816§5H§§ MR 33 1d61aZ0 Benzene, toluene,
N,N-dimethylformamide, and dimethyl sulfoxide. These solvents may
be used singly or in combination. No particular limitation is
imposed on the hydroxyl group-protecting reagent to be employed,
so long as the protective group can selectively protect the 5'-
hydroxyl group in a sugar molety and can be removed under acidic
or neutral conditions, and examples include triarylmethyl halides
such as triphenylmethyl chloride, 4-methoxytriphenylmethyl
chloride, and 4,4'-dimethoxytriphenylmethyl chloride. Temperature
and time of the reaction are -30 to 150°C and 0.1 to 100 hours,
preferably 0 to 100°C and 1 to 40 hours. The compound represented
by formula (4) and produced through the reaction may be isolated
and purified in accordance with needs. Alternatively, the as-

produced compound may also be used in a subsequent step without

further purification.
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trinmethylam ne, triethylamne, tripropylam ne,
di i sopropyl et hyl am ne, N nethyl norphol i ne, pyridine,
4- (N, N- di net hyl am no) pyridi ne, lutidine, and
collidine; and inorganic bases such as sodi um
hydr ogencar bonat e, sodi um carbonate, and potassium
carbonate. The solvent may be fornmed sole froma base.
roo43]No particular limtation is inposed on the solvent
enpl oyed in the reaction, so long as the solvent is
(Stepimert to the reaction. Exanples of the sol vent
i ncl ude di chl oronet hane, chloroform ethyl acetate,
Tretgtady dr pf titanpydinkdiee slheldyside heoppbendenepresented by
tol uene, N, N-di et hyl f ormam de, and di net hyl
formulsul4 oxisleredtiesd wbthenhs ﬂﬁgremenD$EUEQiN§¥y(Eﬁ)GR§)Si-Z or
conblnatlon The conpound represented by fornula (5)

(R®) (R"an@® % bedicen tihe opghseheereficki basemytbethssphyenraduce a
purified in accordance with needs. Alternatively, the
compound - peprreerted dpofaumwdy 4Pbe t@iad%]deﬁ Pl Eidsepeninclude
step without further purification. [0044] _(Step 8)

organiq pamiegs ssUehea sy ENEIAFALE nut FBBENHLIRSABEAE -
represented by formula (5).,is re?cted with a
trimet @&%%tl?@l?%%ﬁéﬁ?ln?o FﬁéPEBQY Plobfee a conpound

1 1 5OP Y LRt BT bp ¥OPe ERE SorRGRLOgr YELALPR o tagar-

oumeen Bl tirfatinel YEEA N PRRLPipCARRRLRS, g Thomsnnto
bases %}?c'é}gfh%m L5 i BEELALE pbRLERNY 068t HhABa - AbARAS: ana

nze uene ace
N- t b | , h ,
socas i FBSRULLOC L o AELIN 405 SRR o s

No par%é?%f%%s%fﬁ¥?%?%gﬁfgﬁ ?%ﬁ?%%%gén'Eh@oggigéhtogmpmgyed in the
reaction, so long as the solvent is inert to the reaction.
Examples of the solvent include dichloromethane, chloroform, ethyl
acetate, tetrahydrofuran, dioxane, diethyl ether, benzene, toluene,
N,N-dimethylformamide, and dimethyl sulfoxide. These solvents may
be used singly or in combination. The compound represented by
formula (5) and produced through the reaction may be isolated and
purified in accordance with needs. Alternatively, the as-produced
compound may also be used in a subsequent step without further
purification.

[0044]

{Step 8)

In Step 8, the pyrimidine nucleoside compound represented by

formula (5) is reacted with a deprotecting reagent, to thereby

produce a compound represented by formula (6). In the case where
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the deprotecting reagent to be enpl oyed, and those

conventionally enployed nay be chosen. For exanpl e,

in the case where the protective group for the
-hydroxyl group in a sugar noiety is a

triaryl methyl group, exanples of the deprotecting

reagent include mneral acids such as hydrochloric

the pré€éétivydgebupnierachd salhgdrosylf grbopathnda sugarcmoiety
acid, and phosphoric acid; and organic acids such as

is a tfiafyymébnpbtgfoﬁp;dexamplee afi dhepeopiventctacbd, employed
formc acid, nethanesulfonic acid, and

include-dbthenesnttbane, achtordeoper acbhglaadetehe., of the
reaction are -30 to 150C and 0.1 to 100 hours,

tetrahpdetfunihy Qiosan0Cdirthylt etd@tholranzefire copdieriel, acetone,
represented by formula (6) and produced through the

N,N-dimetlkylbornayidee dioebhel andfpuiifi evethanedor ghagol, n-
with needs. Alternatively, the as-produced conpound

propangdy h$eprepangdd andawguﬁgeqtré?ﬁse%,t%?ﬂvw‘%dmﬂla?tlﬁ%@d

_ purification. £00451 (Step 9) In Step. 9, the
smglzf'p«yqfi B dF aeb R é%@rdéq%cﬂﬁﬁﬁﬁ}4%¥)rje§%’%%ﬁl?ﬁ‘/ 1% otHRPEed on

is reacted with a deprotecting re to th

the dew%eﬁ%ﬂagcmmﬁaa FRpPESERPLAYEY f BPAuF OFPcfoni"%;)Eﬁ)é’naHY
se where _the pratective oup, for, th

employed WY obe SHOBER oxyt o I oot b TRt e

vent to ncluge dlchloroneth
g %8% moiety is a

PrOtethY%r%¥8Vﬂ]P%fh€$ a% tBYgrOXY 4RV 6f'uFai, =& oxane,

et SR B, BENAGLE S PR OcBE B BB s s
mlneraft ayg suchp %28£OCE§8QFQDQBQB ﬁgngﬂﬁkgﬁlch%ia salts,

vensrray S|ngyor|nc I nati on

sulfurP@rébf&laﬁl%fﬂhtééiﬁn L3g! PRBEPHLPA EG@ddeBhQI%QQEQQC acids
reagent, and those conventfonally enployed may be
such as trifluorocacetic acid, acetic acid, propionic acid, formic
acid, methanesulfonic acid, and p-toluenesulfonic acid.
Temperature and time of the reaction are -30 to 150°C and 0.1 to
100 hours, preferably 0 to 100°C and 1 to 40 hours. The compound
represented by formula (6) and produced through the reaction may
be isolated and purified in accordance with needs. Alternatively,
the as-produced compound may also be used in a subsequent step
without further purification.

[0045]

(Step 9)

In Step 9, the pyrimidine nucleoside compound represented by

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

produce a compound represented by formula (1c). In the case where

the protective group for the 4-amino group is a tert-
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chosen. For exanple, in the case where the protective

group for the 4-amno group is a tert-butoxycarbonyl

group, exanples of the deprotecting reagent include

m neral acids such as hydrochloric acid, hydrobromc

acid, sulfuric acid, nitric acid, and phosphoric

acid; and organic acids such as trifluoroacetic acid,
butoxyagebbfiyachdouppr eghfpilesasifdrhtoswilecati o be employed

nmet hanesul foni ¢ acid, and p- tol uenesul fonic acid.
includdefpehabuvoredndnti, nehabroliermeaethgl acetale@, to 150C

and 0.1 to 100 hours, preferably 0 to 100C and 1 to 40
tetrahbhduofurdbt edtibatnst, egs @ hanid & heay, Beempeehier nedlasneneacetone,

single step instead of two separate steps. [0046]
N,N-digStbplioyméni8eepditethiyé pyilifoixdidee methessilde ethanol, n-

conpound represented by fornula (6) is condensed with
propanal coiseppondnng, aphdovwgteup- Pretecselventbongyi be used

acid, to thereby produce a carboxylic acid ester
singlyrepr egeﬂt)@blb§t1i@nr¥ul No (Fartieupbart 1 enibatieR igt igposed on

is inposed on the node of condensation reaction, so
the deppageasinfiereaghibnsanfoflP§epEPPYEREdOpaldesMPloyed may be

conventional_carboxylic acid and al cohol for forn1n8
chosen g By gpxanple exkiptie %%S%dv%e%%hEB?lBEOtﬁ?E%ﬁ?egrQ b for

conden3|n88a ent, etc. ed. When an a
e

che ¢S Angapae i % 6P DO LN e Re T a5 o F SO I 8% the
d h h
deprore(F LR TaRPaL PeTBPepYRRFRG, 6t FBoRRoRy e RYCERChECT e
acid, §§%EP5¥|HEE?%§hIneﬁ8 pyF%gine ruPlErlC aca? and phosphoric
acid; 8 lbg 0§ 389 Eng Ub& E?&% u%%%gc@%l O%bﬁ@ acetic acid,
P&,

rog ncarbona I um carbonate, pot assi um

proplogﬁébggﬁa?'fg%ﬁggaﬁéy ggﬁhﬁﬁégﬁﬂEonQEpE%K%d B¥a p-

ormng an acl m xture wth an am no-
toluenesulfonic acid. Temperature and time of the reaction are -30

to 150°C and 0.1 to 100 hours, preferably 0 to 100°C and 1 to 40
hours. Note that Steps 8 and 9 may be performed as one single step
instead of two separate steps.

f0046]

(Step 10)

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

mixture, a condensing agent, etc. may be employed. When an acid
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group-protected amno acid include isobutyl

chl orocarbonate and pival oyl chloride. Exanples of

t he condensi ng agent include carbodiim de conmpounds

such as di cycl ohexyl carbodii m de and 1-

et hyl - 3- (3-di met hyl am nopr opyl ) car bodi i m de

hydrochl oride, and N, N -carbonyl diim dazole. Exanples
anhydr Odle t iexEondensi sgpaogdedncendapléshpdr akgbbazet inaioke

hydrat e, N hydroxysuccini m de, N hydroxy-5-
organifoanbnaensu@h 3sdteambokyhbdéneantdriethylamine,

4-di met hyl am nopyridine. No particular limtation is
tripropypastde pndi hsoppbpphetbyphoyed, i N-tkehyleacphod inso

long as the solvent is inert to the reaction.
pyridifsanpt 8, §fdihetbylswnno} pyriudéndi chhoidipehapad collidine;

chloroform ethyl acetate, tetrahydrofuran, dioxane,
and indrganyt eases, sb@hz@ﬁeso@@umehﬁdrogencarbonate sodium

N, N—dlnethylfornanlde and di net hyl sul foxi de. These

arbon@@qsvem@ PAyasBEunsearbPRgts - orEXamRLemi Gkt Fof . rongent
ngound represented by formula (7) and produced

emplOY@q% AHhEPHBING a3 | @ﬁlﬁaynbgdrééﬁaméataﬁe wikh PRe@miRo-

accordance w th needs, rnat
group- EB%%%%B%dnﬁyl%PsﬁcB@ b%@&u fi ésééﬁgﬁaugﬂﬁogﬁg%r%ppﬁg&tand

pivaloph BTRTIfRT nd T U0k o IR S e<8ATBn L35 5

S .react

carboat fifs copanias sueﬁn%%uﬁacrsg%’ﬁrs%%?éta"*—‘%%dflgﬁﬁu a1
ethyl - § ? t%1£%£Hgl§%fﬁoﬁ@8é$lh?gggoaﬁihﬁﬁeph9ﬁ%gkhigr95%uD§nd

N, NI_C%PB$n£p§oyeg&%%§Fude d?ﬂﬁ?l§gqul@ﬁeOéo%@§n§9ﬁ§eQidt9nclude

or onet hane or of of m
1—hydr8§£ﬂ @f?&?eletﬁgaﬁgﬁgroﬁuﬁ98ro§ygﬁéﬁgnlﬁh%bhyh hydroxy-5-

enzene uene, acetone

norborﬁkﬁ%ﬁ%??l%¥E£958ﬁﬂhﬂ&e dhAgt Byhisethoxbaenoc®t-hanek,. No

particular limitation is imposed on the solvent employed in the

reaction, so long as the solvent is inert to the reaction.
Examples of the solvent include dichloromethane, chloroform, ethyl
acetate, tetrahydrofuran, dioxane, diethyl ether, benzene, toluene,
N,N-dimethylformamide, and dimethyl sulfoxide. These solvents may
be used singly or in combination. The compound represented by
formula (7) and produced through the reaction may be isolated and
purified in accordance with needs. Alternatively, the as-produced
compound may also be used in a subsequent step without further
purification.

[0047]

{Step 11)

In Step 11, the pyrimidine nucleoside compound represented
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propanol, isopropanol, and water. These sol vents may
be used singly or in conbination. No particul ar
limtation is inposed on the deprotecting reagent,
and those conventionally enployed may be chosen. For
exanpl e, in the case where each of the protective
groups for these amno groups is a tert-butoxycarbonyl

by for@iDap(7) exanpbgsted whehdepsepectengingageayennegl udethereby
m neral acids such as hydrochloric acid, hydrobromc
produc@Ci doompdlind | cepeesentedr by ﬁordulaadephoSDmothe case where
acid; and organic acids such as trifluoroacetic acid,
each oficehé cppotelgt pvepyooipsated, ther A eamind, and 4-amino groups
nmet hanesul fonic acid, and p-tol uenesul fonic acid.
is a tdeppeutdxyeazionylngrotpt hexampleei ofi the sgdveptisoChbe
and 0.1 to 100 hours, preferably O to 100C and 1 to
employed imulgde [@D&}orqth@thm@ pebligtedorynpethilopcekate,
present invention and other conpounds may be
tetrahYdE@@mtﬁmEddlﬂxéngaIﬁéeﬁhyﬂeéﬁheﬁnuhQQﬁﬁ%ﬁdyt°1uener acetone,
phar maceutically acceptable salts, throu

N,N- dlr@%w?awym%b% neineahy { ogudfoxifie. cBﬁBgﬁﬁﬂlof ethgnol, n-
present invention, a salt thereof, éﬁgp conmpounds,
propanghg EBPRECRHP bof SRRy "BESF s ol LHRRE £ [T e OUgRA
senany St SRR PR o AL B 4P 8 T e o
che aeliblfALLR0 rhESHNE" Shbl7TLbRR, coRLeBBloERI TR 8RR mey ve
chosenI n or}:tI . a a dirﬁ’lg:het hc,gas W@f"@de%csh b&fn'gﬁg &6@e@t1ve

pharnaceu "tealr carrier, Hhd A vari

groups 0L NLSLEAL LR Og%uﬁﬁylgeadeg%@ nbheoagemem Wirblip,

examples of the deprotecting reagent include mineral acids such as
hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid,
and phosphoric acid; and organic acids such as trifluoroacetic
acid, acetic acid, propionic acid, formic acid, methanesulfonic
acid, and p-toluenesulfonic acid. Temperature and time of the
reaétion are -30 to 150°C and 0.1 to 100 hours, preferably 0 to
100°C and 1 to 40 hours.

[0048]

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

[0049]
The compound of the present invention, a salt thereof, other

compounds, and salts thereof may be isoclated and purified through
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prophyl actic and treatnment purposes. Any
admnistration forns may be enpl oyed, and exanpl es

i ncl ude peroral drugs, injections, suppositories,

oi ntnments, and patches. O these, peroral forns are
preferably enpl oyed. These drug forns may be produced
t hrough any pharnaceutical techni ques known in the

a geneddlly 1005k sdberpbbsnpseniftahttanrnethdd backnpkoyed
may be any organic and inorganic carrier substances
concentd tihor) esclséwimaext yaetpboy efli asratmaber i aksrietadilagation,
preparation. In solid drugs, the carrier is
or any i cltoomotagesphictbechoiguef a vehicle, a lubricant, a
binder, a disintegrant, or a simlar additive. In
[0050]liquid drugs, the carrier is incorporated as a
sol vent, a dissolution aid, a suspending agent, a
Jom clssy efcie compdind of pretenhgiayentioprag a drug, the
simlar_ additive. Qther additives such as a ,
compourpd ekerivbended whthnti Phegaaceut hcad| 6ruRLeTangnd a variety
sweet eni ng agent may al so be incorporated in ,
of adminlelERte wPHBYE . PE0PBOFEN | A pREPAFIRNER BRtH

propiy PE e 638 bt b D SOMBS Ukt AdfinBr 5 Elon oms may
additives. such as a, binder, a disintegrant, _a .
be emp o ﬁ%wﬁ?%nwcgﬁeapal?ogaéeiﬁaﬁﬁﬁg/ HPASEFLRES:
nt .1 i Xt [ di I
suppos {5 ke "GiAlieatd! PHFALSaL AT, LOE AL Pl e Fihmo are
ti d.m L id
prezerdfil O LIS IS SR K65 Y B8 LH0SSce cipousn any
pharma%a.ﬁféﬁi é@%%%? e§°ﬁh§?%09£9£hgearg[UCOSG, starch

Cclum car ate, kao m crocrystalline cellul ose,
[0051Jand silicic acid (vehicles); water, ethanol,
propanol , sinple syrup, glucose |iquid, starch

Tﬂéﬂﬁﬁhrﬁﬁ%éﬁﬁfbéiQQéﬁrier to be employed may be any organic
and inorganic carrier substances which are customarily employed as
materials for drug preparation. In solid drugs, the carrier is
incorporated in the form of a vehicle, a lubricant, a binder, a
disintegrant, or a similar additive. In liquid drugs, the carrier
is incorporated as a solvent, a dissolution aid, a suspending
agent, a tonicity agent, a buffer, a soothing agent, or a similar
additive. Other additives such as a preservative, an antioxidant,
a colorant, and a sweetening agent may also be incorporated in
accordance with needs.

[0052]

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

present invention is blended with a vehicle and optional additives

such as a binder, a disintegrant, a lubricant, a colorant, and a
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car boxynet hyl cel | ul ose, hydroxypropyl cel | ul ose,
hydr oxypr opyl starch, nethyl cel | ul ose, ethyl cell ul ose,
shel l ac, cal ci um phosphate, and pol yvi nyl pyrrolidone
(binders); dry starch, sodium alginate, agar powder,
sodi um hydr ogencar bonate, cal cium carbonate, sodi um
| auryl sulfate, stearic acid nonoglyceride, and

sweeteh 64 PEEa{ 8 sht 8gEAD] Shndpthiel mAekthaleC i Stfamial anittb tablets,
salts, borax, and polyethylene glycol (lubricants);

coated ttdBnétg) oxtaeudsd, i povdex| deapsallesanesy, ahetough a routine
sucrose, orange peel, citric acid, and tartaric acid

method ( SVieei=seni gyl ifd iaxer insgy dgentts)se [§08tally gnepeyed i om the art,
of a peroral liquid drug, the conpound of the present

and examykeasibncleddl badedsei t Buaddse| vesdsuwhchdonide, glucose,
sweetening agent, a buffer, a stabilizer, and a

starchf | eabriny cgehtnabad kaelini xmicrorsyboriddnenceliulose, and
peroral liquid drug, a syrup, an elixir, etc.,

silici¢chroigh(vehboténk: neehod, ¢hhanpd. cRzepappé, simple syrup,
sweet eni ng/ fl avori ng agent nagibe t he same as

glucoselebtanb@d abavel livahpl eIedbrtiRelbdPidr incl ude
sodiumcitrate, and exanples of the _stabilizer

carboxypethgkce} hyheant hhYAEaEVRI CRHUCEELHLPRS [ 0054] In

myarorp SRR AL SR, SR hoL SEL 0 e RN Shr et
IR SN TETE A T e e
e R R NI
caznond{} 835, SAEL o5, e Be BELEERL 310 ABlHHceriae, ans

tacronf YLEALEIEARLE) S0l pHO B0l LhEmpRelitrsge, borax,
and polyethylene glycol (lubricants); titanium oxide and iron
oxide (colorants); and sucrose, orange peel, citric acid, and
tartaric acid (sweetening/flavoring agents).

[0053]

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

[0054]

In preparation of an injection, the compound of the present
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and thiolactic acid. Exanples of the |ocal anesthetic
i ncl ude procai ne hydrochl oride and |i docai ne
hydrochl ori de. Exanples of the tonicity agent include
sodi um chl ori de and glucose. [00551 |In preparation of
a suppository drug, the conmpound of the present
invention is blended with a carrier for drug

invent PEPEE A1 Oded nNeithi Addheiess, sedihagsapphyethylener, a
glycol, lanolin, cacao butter, and fatty acid

buffer ! ra gdty£ier 1 e Anda atopti opahgsnr§ achndt a 3achlasn@eebatic,
(registered trademark), and the m xture is forned
and theé nhixtsuyppobs t Hoimsdt tnoogbulbcubaméemes peihbdamle0séar, and
In preparation of an ointnent, the conpound of the
1ntrav¢mmumwﬂnje¢mmmm$onthsoughndeUQUtnnacmethadce Twtthis case,
needs, with generally enployed additives such as a
examp lémsef Ghstaﬁrregeﬂatarn§ﬂ§tGhﬁz@@fﬁﬁr;ﬂﬂﬁ##@ﬁu$@é#um citrate,
etc., and the mxture is mxed and fornmed_into a _drug
sodium tageliafie a 2odit $e@iwet PoespiExhapl @8doeXeHBLEFnPlekhe
base include liquid paraffin, white vaseline, white
stabiligerwncluse ysodianceyToarebhbe, BREApaFaipghycolic acid,

ind th{?ig%%;é 5%9%25 ’%ﬁiﬁgéﬁtlve |nclgﬁ_6§§%? tpg include
t
procas SR Bems bR EH9E i %;Lorsatg“ Sfes of
¢ :
the toRiT gt Ut R, ROBL B apPELS: 20H) FApPHRe”

[oossquports i ncl ude woven and non-woven fabrlc of
cotton staple fiber, or chemcal fiber; and filns

e%%ﬂ%%ﬁ%ﬂfﬁéfg%dyuﬁé?%PééFyi8¥hg,Cghgrhgﬁpound of the
present invention is blended with a carrier for drug preparation
known in the art, such as polyethylene glycol, lanolin, cacao
butter, and fatty acid triglyceride and an optional surfactant
such as Tween (registered trademark), and the mixture is formed
into suppositories through a routine method.:

[0056]

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

include p-oxymethyl benzoate, p-oxyethyl benzoate, and p-oxypropyl

benzoate.
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[0058] The unit dose of the conpound of the present
invention which is to be incorporated in any of the
af orenenti oned drugs varies in accordance with the
condition of the patients to whomthe conpound of the
invention is to be admnistered, the formof drugs, or
ot her factors. Cenerally, the unit dose is preferably
[oo57]about 0.05 to 1,000 ng for peroral drugs, about 0.01
to 500 ng for injections, and about 1 to 1,000 ng for
Buppospaoat bsn dhea deatyhddsegpf the dfagementapnedgointment,
any of the aforenentioned drug forns, which varies
cream, dgpendpagten cheacsndnlannmabedyameughappéged texa customary
etc, of the patient, cannot consistently be
supporUethrumgbda fbueﬂae,nghedalL@xampke@a¢fyswi%%bb%rsupports
adult is about 0.05 to 5,000 , preferably 0.1 to
includq, @@@emgan¢h@0@nW@Vﬁnséab§19r@ efabfynadftaPdeefdesneor
. per day or in_a divided manner of tw ce to _four ,
chemical ngsberpomnd fEmapred &pampd gheehswadei REt FefEaydnyl
of malignant_tunors) which can be cured through
chlorideni PRLYeBREYbAN®f @X dPRgYEBRERRAFNG the conpound of
t he present invention include head and neck cancer,
[0058lesophageal cancer, gastric cancer, col onic cancer
rectum cancer Ilver cancer I adder / bi
BRI E 20RT ef | The afietPoung 8% ggéaﬂEEF ﬁﬁHF§ ion which
ancer ovar#a cancer, geFV|caI cancer . uteri

is to %%r %bE%ﬂE% r Bhaf ¥ aft eF e pREGHEM L EACEF progFavarles in

cancer

accordance with ? ngﬁﬁlﬁfgﬁrof°§§8°§§£%8ﬂﬁsaﬁg %ﬁgh EEES%%mpound

kem a
of then¥§$8 ioﬁkig £8NLEr Eﬂlsggﬁég tHﬂQrf RO@Q]drug%
present 1nventron w next éscribed in detail

other f%cﬁbrs. Generally, the unit dose is preferably about 0.05
to 1,000 mg for peroral drugs, about 0.01 to 500 mg for injections,
and about 1 to 1,000 mg for suppositories. The daily dose of a
drug containing any of the aforementioned drug forms, which varies
depending on the condition, body weight, age, sex, etc, of the
patient, cannot consistently be determined. However, dgenerally,
the daily dose per adult is about 0.05 to 5,000 mg, preferably 0.1
to 1,000 mg. The unit dose is preferably administered one per day
or in a divided manner of twice to four times.

[0059]

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

liver cancer, gallbladder/bile duct cancer, pancreatic cancer,
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reference to Referential Exanples, Conparative
Exanpl es, Exanples (working exanples),
Phar macol ogi cal Test Exanples, and Preparation
Exanpl es. However, any of these should not be
construed as Ilimting the invention thereto. [0061]
Exanple 1
lung ca?ice?,( nirmaBt Yadideat hydwityds) -Eineymn et vienk yednde b,
- arablnofuranosylcyt05|ne (1)
uterine? cARD -CANARROX Yednd¥: Raatadt Ndf Luddes ydaytansj nerostatic
(hereinafter referred to as CNDAC) (1.02 g, 4.04 mmol)
cancer Wa% s tsitsdendaediniar pyrstbomddnarignd soft tissue sarcoma,
tert-Butyldinethylsilyl chloride (790 ng, 5.25 nmol)
leukemiwgs medderhang tlhenplesud t antl sishe myolondheskin xeapeer, and
was stirred at roomtenperature for 24 hours under
brain tnimamwgen. The sol vent was renoved and the resi due was
co-boiled twice with toluene and purified through
[0060] silica gel colum chromatography (5%
met hanol / chl orof orm, whereby the Conpound 1, was
Theh Ry eRaN sl Ve 1@ 61 4 quxagb@ d%%%lbed in detail with
1H NVR(DMSO-d6) 6 7. 67 (1H, ?é
refereqﬂe(fp ﬁg;eqq}ql(ﬁxqmpl%ﬁg ngpa¥9qﬁy?]§¥a%p §S %x%mples
65
<worqu%3exﬁmp%$%_+$5ha%y%ﬁp%9Qﬁ§t%pre%ﬁ EAAILEE, fad, Fsparation

Exampleg ol HOpaES f%PYCfgl—I)Z_ SREG stoved go, 1R Hohptihedidd:

.FQun H, 7 10; N, 15.02; np 185C

llmlth%jége 13veﬁ thﬁ£§¥%

[0061] 5' C>Tr||sopropyIS|IyI 2'-cyano-2‘-deoxy-|-R-D.
ar abi nof ur anosyl cyt osi ne (2)

Example 1

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

arabinofuranoéylcytosine (1)

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

'H-NMR (DMSO-de)8 7.67 (1H, d, J = 7.6 Hz), 7.18 (2H, br d), 6.18
(i1H, d, J = 5.9 Hz), 6.12 (1H, 4, J = 7.6 Hz), 5.65 (1H, 4, J =

7.6 Hz), 4.29 (1H, 44, J = 13.9 Hz, J = 8.1 Hz), 3.84-3.69 (4H, m),
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The general procedure of Exanple 1 was repeated
t hrough use of CNDAC (1.01 g, 4.00 mmol) and
triisopropylsilyl chloride (1.68 nL, 8.00 mmol),
wher eby the Conmpound 2 was obtained as a white solid
(720 ng, 44% . 1H NVR(DMSO-d6) S 7.76 (1H, d, J = 7.3
Hz), 7.26 (2H, br s), 6.28 (1H, d, J = 5.9 Hz), 6.22
0.81 (ddHsd, d.50,7. 60 HF), (SadR {BHH edichlsF; FAB-HRYS W/44367 (MH').
(1H, ddd, J = 13.9 Hz, J =8.1 Hz, J = 5.9 Hz),
Anal. CRIEA EIY CA4HLND,S11.46-92044f 2HH 7 5; FABLERMB. nfFgund: C,
409 (MH). Anal. Calcd for Cl9H32NAO4SIi: C, 55.86; H
52.01; A 89%.19; 18, 71s5. ¢punah (B5ES5. @Rcdhp.n. 48; N, 14.10; np
177C (deconp.). [0063] Exanple 3
[0062]5' - O Di et hyl i sopropyl silyl-2'-cyano-2'-deoxy-|-R D
ar abi nof ur anosyl cyt osi ne (3) The general procedure of
Exampldxanpl e 1 was repeated through use of CNDAC (1.01 g,
4.00 mmol ) and diethylisopropylsilyl chloride (800
5’ -0-THL sehBpyhel 1yl wherepyno vz’ Gdepovnd-B-Ras obt ai ned as
a white solid (762 ng, 50% . 'H NVR(DVSO-d6)8 7.79
arablnqﬁtwaraosmleym%lmm(ﬂz 26 (2H br s) 6 27 (1H, d, J
6 Hz), 6.21 (1H
Tﬁze AL EFQFEFCMIF? 91% E%a@&% 19 55 ﬁeé%t@drr’i‘)‘rough use

o o i OAEAP e L ALY ok T
C17H2 A 66, H N, 14.72. F d
;8. %@T Pty e, G d 7R Tt eBhe R od] st white
. e 4 ..
solid gi(fgpr?%’cl‘loﬁe)xyl di met hyl silyl -2' -cyano-2' -deoxy-1| - R- D
H-NMR (DMSO-d¢)d 7.76 (1H, 4, J = 7.3 Hz), 7.26 (2H, br s), 6.28

(1H, 4, J = 5.9 Hz), 6.22 (1H, d, J = 7.6 Hz), 5.72 (1H, 4, J =
7.6 Hz), 4.44 (1H, ddd, J = 13.9 Hz, J = 8.1 Hz, J = 5.9 Hz},
4.01-3.77 (4H, m), 1.16-1.04 (21H, m); FAB-LRMS m/z 409 (MH'). Anal.
Calcd for C.4H;,N;0,8i: C, 55.86; H, 7.89; N, 13.71. Found: C,
55.83; H, 7.48; N, 14.10; mp 177°C (decomp.).

[0063]
Example 3

5’ -O-Diethylisopropylsilyl-2’-cyano-2’ -deoxy-1-p-D-

arabinofuranosylcytosine (3)

The general procedure of Example 1 was repeated through use
of CNDAC (1.01 g, 4.00 mmol) and diethylisopropylsilyl chloride
(800 uL, 4.36 mmol), whereby the Compound 3 was obtained as a
white seolid (762 mg, 50%).

H-NMR (DMSO-dg)8 7.79 (1H, 4, J = 7.3 Hz), 7.26 (2H, br s), 6.27

(1H, d, J = 5.6 Hz), 6.21 (1H, d, J = 7.3 Hz), 5.74 (1H, 4, J =
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ar abi nof ur anosyl cyt osi ne (4) The general procedure of
Exanple 1 was repeated through use of CNDAC (1.00 g,
3.96 nmol) and cycl ohexyl di net hyl silyl chloride (808
L, 4.36 mmol ), whereby the Conpound 4 was obtai ned as
a white solid (1.03 g, 669%9. 1H NVR(DVSO-d6)6 7.71
(1H, d, J =7.6 Hz), 7.21 (2H, br d), 6.19 (1H d, J
7.6 Hz¥F,5434blz)1u6. 88,(tH= d3.3 Hz/. I Hz)7.5.¥8) ( 14, 96:3J76 (4H, m),
7.6 Hz), 4.30 (1H, dd, J = 13.9 Hz, J = 7.9 Hz),
0.97-03983{838B6 a#H, onk7-01562 (4BH, mi);, FABTARMSOM/E5H8IN)(MH') . Anal.
0.65 (1H, m, 0.00 (6H, s); FAB- LRVMS mlz 393 (MH).
Calcd Anal C;/Baied,Bdr CL8ER28MAMBI : 7C4255N0814H727. Foundy, C,
14.27. Found: C, 54.96; H, 7.04; N, 14.49; np
55.69; 162-153€&; RO065] s9kxapples%C (decomp.) .
5'-0-(tert-Butyl di phenylsilyl)-2"-cyano-2'-deoxy-|-R-D
[0064] arabi nof uranosyl cyt osi ne (5) The general procedure
of Exanple 1 was repeated through use of CNDAC (1.00
Examplg, 43,96 mmol ) and tert-butyl di phenylsilyl chloride
(1.42 m., 5.54 mol ), whereby the Conpound 5 was
5’ -0-Cpbiehasuldimgthyhpi dydol{ doyaneg2q -deoxy -AmiirD-869) .
_ 1H-NVR (DMSO-d6) 8 7.70 (1H, d, J = 7.6 Hz), 7.64 (4H,
arabingyurgnegy$CyBOSsRE(4fy) ny, 7.27 (2H, d, J = 7.6 Hz ),

Biobhitel odozeitelah sfabuel il Jomale] ohgoan uee
or cmnfe doforilis SRlato bl 1Bhedelobiinert iy BBorsae
{808 ugh.gb%ghﬁ%%é%%}w#%sgg?ugé§a§SP§%E% ’4HWa%'% ta@hed as a

white solid (1.03 g, 66%).

IH-NMR (DMSO-d¢)d 7.71 (1H, d, J = 7.6 Hz), 7.21 (2H, br d), 6.19
(14, 4, J = 5.3 Hz), 6.15 (1H, 4, J = 7.3 Hz), 5.68 (1H, d, J =

7.6 Hz), 4.30 (1H, dd, J = 13.9 Hz, J = 7.9 Hz), 3.83-3.66 (4H, m),
1.62 (5H, m), 1.14-1.01 {(5H, m), 0.65 (1H, m), 0.00 (6H, s}; FAB-
LRMS m/z 393 (MH'). Anal. Calcd for C;gHsN;0,S8i: C, 55.08; H, 7.19;
N, 14.27. Found: C, 54.96; H, 7.04; N, 14.49; mp 152-153°C.

[0065]

Example 5

5/ -0- (tert-Butyldiphenylsilyl) -2’ -cyano-2’ -deoxy-1-B-D-

arabinofuranosylcytosine (5)

The general procedure of Example 1 was repeated through use
of CNDAC (1.00 g, 3.96 mmol) and tert-butyldiphenylsilyl chloride
(1.42 mL, 5.54 mmol), whereby the Compound 5 was obtained as a
white solid (1.68 g, 3.42 mmol, 86%).

"H-NMR (DMSO-dg)d 7.70 (1H, 4, J = 7.6 Hz), 7.64 (4H, m), 7.50-7.40
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5' -0 D net hyl t hexyl silyl-2'-cyano-2'-deoxy-1-R- D
ar abi nof ur anosyl cyt osi ne (6) The general procedure of
Exanpl e 1 was repeated through use of CNDAC (1.00 g,
3.96 mmol ) and di net hyl thexylsilyl chloride (1.01 nmi,
5.15 mmol ), whereby the Conpound 6 was obtained as a
white solid (905 ng, 58% . 1H NVR(DMSO d6)8 7.60 (1H
(6H, my, J.277(3HHzy, F. 157(BHghbr))6.6414181HA, O, =) 5=65H%), 6.25
Hz), 6.08 (1H, d, J = 7.3 Hz), 5.63 (1H, d, J = 7.6
(1H, dbHzy,= #.R4HE1H, s5dd9 J1H,138,9JHz, 7J6=H2)3 Mzp5 (1H, dd, JT =
3.79-3.64 (4H, m, 1.49 (1H, m, 0.76-0.73 (12H, m,
13.7 HB,07,=07060 Heach36B7-8) 84FABHL RS, mlz 02399H Mdd);. FAB-LRMS
Anal . Calcd for CL8H30NAO4Si: C, 54.80; H, 7.66; N
m/z 4914(¥D)) . P @ 1&d. Badr CiH7.NZ0:SN; T4.42;:6hp HB8E.16; N,
(deconp.). [0067] Exanple 7
11.42.5Fe@ndri CsobBt §Bsi Hyl 6218¢cyHnol2'. 6@eoxp- [L8R°D-
ar abi nof ur anosyl cytosine (7) The general procedure of
[0066FExanpl e 1 was repeated through use of CNDAC (1.00 g,
3.96 mol) and triisobutylsilyl chloride (1.28 nL,
Examplg §5 mmol), whereby the Conpound 7 was obtained as a
white solid (1.68 g 949% . 34 1H—NNR&DNBC>d6)6 7.73
57 -0- D@@@Fhﬁlthexyisely&r 7cynnp7ﬂ' -“Beogy-16P2D- (1H, d, J
5.9 Hz 6 19 1H, 9 = 7.3 Hz), 5.74 (1H d, J =
arablnefﬂr S J = 13.7 HZ J=7.1 HZ

PR ekt vl 30,8l 2080 g, i e
of CND%%ZZgSQﬁfés %9g%nﬁ%?g§28ﬁd glﬁgﬁaylfééggﬁ5119&n%hf8r1de

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

white solid (905 mg, 58%).
1H-NMR (DMSO-dg)d 7.60 (1H, d, J = 7.3 Hz), 7.15 (2H,br d4), 6.14 (1H,
d, J = 5.9 Hz), 6.08 (1H, 4, J = 7.3 Hz}, 5.63 (1H, d, J = 7.6 Hz),

4.24 (1H, d4, J 13.9 Hz, J = 7.3 Hz), 3.79-3.64 (4H, m), 1.49

(14, m), 0.76-0.73 (12H, m), 0.07, 0.00 (each 6H, s); FAB-LRMS m/z
395 (MH"). Anal. Calcd for CigHagN,0,8i: C, 54.80; H, 7.66; N, 14.20.
Found: C, 54.54; H, 7.71; N, 14.12; mp 188°C (decomp.).

{0067]
Example 7

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

arabinofuranosylcytosine (7)

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

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

solid (1.68 g, 94%).
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Exanpl e 8
5'-OTri phenyl silyl-2"-cyano-2'-deoxy-1-(3-D
ar abi nof ur anosyl cyt osi ne (8) The general procedure of
Exanple 1 was repeated through use of CNDAC (1.00 g,
3.96 mmol ) and triphenylsilyl chloride (1.40 g, 4.75
mmol ), whereby the Conpound 8 was obtained as a white
- NMRﬁﬂJISCﬁ-ds()S %479, (2699 4, 1 NVR(BVBE@)J6)78 28. G2H]. 42 (@GH6.22
, 7.23 (2H, br d), 6.30 (1H, d, J = 5.6 Hz), 6.22
(1H, d(l&l d5 g HzY 66HEY, (5H39d(1m d7 3 Hz6.,95H7%, (1#,58, J =
(1H, dd, J = 13.9 Hz, J = 7.6 Hz), 4.10-3.95 (2H, m,
7.6 HzB, 84. 3(72HI;LHn) ddFAB- LRNZB W HABIT (V)1 Babl (3 GiPcdl- T@r (4H, m),
C28H26N4ASi: C, 65.86; H 5.13; N, 10.97. Found: C,
1.80 (BB, 28), H).532018N, wmd, 89: 6Ap (6H03W) ( dEABTHRYS] Oge9p51 (MH') .
Exanple 9
Anal. %alcﬂTf®beﬁth@hpy512'Cey5ﬁ052 HeoRy50+(¥.pl2.43. Found: C,
ar abi nof ur anosyl cyt osi ne (9) The general procedure of
58.49; Eanpl 891 Wasleeplated LhEYagh use of CNDAC (1.00 g,
3.96 mol ) and tribenzylsilyl chloride (1.60 g, 4.75
[0068kmpl ), whereby the Conpound 9 was obtained as a white
solid 35 (1.64 g, 75%. 1H NVR(DMSO d6)S 7.40 (1H, d,
Examplg & 7 g Hz), 7.24-6.97 (17H n) 6. 24 (1H d J =5.8

-o-iEhneSyRa Lath o8 Jana a0 KLy 545 GIH = 7.6
2" 0" TxgyheEYbﬁl\ZLF dgey3no-453- ﬂe Y" ~B-P-g rz) 3 93 (1H
srabin 17 b, J .52 1 Hz), 3.85-3. 73 (3H, ), 2.14

gative) mz 551 (MH-. Ana

'ﬁ%ungeﬁgﬁag3§€§8£§ﬁ%§ %Ecﬁﬁg%gggsin f%ééé@edlgh}%ugh use

of CNDAC (1.00 g, 3.96 mmol) and triphenylsilyl chloride (1.40 g,

4.75 mmol), whereby the Compound 8 was obtained as a white solid
(1.14 g, 56%).
'H-NMR (DMSO-dg)® 7.62-7.42 (16H, m), 7.23 (2H, br d), 6.30 (1H, d,
J = 5.6 Hz), 6.22 (1H, 4, J = 7.6 Hz), 5.39 (1H, d, J = 6.9 Hz},
4.53 (1H, dd, J = 13.9 Hz, J = 7.6 Hz), 4.10-3.95 (2H, m), 3.84
(2H, m); FAB-LRMS m/z 511 (MH'). Anal. Calcd for CpsHysN,048i: C,
65.86; H, 5.13; N, 10.97. Found: C, 65.26; H, 5.20; N, 10.89; mp
203°C (decomp.).

[0069]
Example 9

5/ -0-Tribenzylsilyl-2’ -cyano-2’ -deoxy-1-pf-D-

arabinofuranosylcytosine (9)

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

4.75 mmol), whereby the Compound 9 was obtained as a white solid
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(deconp.). [0070] Exanple 10
5'-0-(Di nethyl-n-octylsilyl)-2"-cyano-2'-deoxy-1-R D
ar abi nof ur anosyl cyt osi ne (10) CNDAC (1.00 g, 3.96
nmol ) was di ssolved in N, N di nethylformam de
(hereinafter referred to as DVMF) (40 M), and
i mdazole (593 ng, 8.72 mmol) and
(1.64 &lj nesdy| -n-octylchlorosilane (1.04 nL, 4.36 nmol)
were added thereto. The resultant m xture was stirred
'H-NMR @MgeQr) benpepalune §or g3=houessuender .nit6ogen.(17He m), 6.24
reaction mxture was partitioned between ethyl acetate
(1H, dand xeses  Hz hesf 2l metHprdanic=| dyér Huas %aSBedlWi th, J =
saturated brine, and then the thus-washed organic
7.6 Hz) ayer3fasldyi@d, o¥er 3ddSuHzsulfat @.6aHaydrat83 TR, dd, J =
sol vent was renoved and the residue was purified
11.7 Hzhrdugh2 nelizhl 3i85cd- g2l (28} umh. chAr bAut 6Yr aphy FAB-LRMS
(5-12% et hanol / chl oroforg}, wher eby the Conpound 10
(negatitee) obfai petl H4-B)  whinadl sdtakrq obor ryp HedbpsSi: C, 67.37; H,
1H NVR(DMSO-d6)6 7.87 (1H, d, J = 7.6 Hz), 7.34 (2H,
5.84; ¥r H),14. 3HougdH Cn)675182 KiH5-64;IN= F0458p) mpg188°C
(1H, dd, J = 13.4 Hz, J = 7.7 Hz), 3.97-3.81 (4H m,
(decomy. B34 (12H, nm), 0.93 (3H, n), 0.68 (2H, 36 m), 0.19
(6H, s); FAB-LRM5S nfz 423 (MH). Anal. Calcd for
[0070]c20H34NAOMSI 0. 2H2O C, 56.36; H, 8.14; N, 13.15.
F : . 36; . 92; . 67,
Exampl%gg dI eCEL156 36; H 7.92; N, 13.67; np 142C. [0071]

ot -o- aS R NSBIERYL 1] 1 2rsas- 2aadepey- o O

arabinofuranosylcytosine (10)

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

'H-NMR (DMSO-d¢) & 7f87 (1H, 4, J = 7.6 Hz), 7.34 (2H, br 4d), 6.31
(2H, m), 5.82 (1H, 4, J = 7.4 Hz), 4.44 (1H, dd, J = 13.4 Hz, J =

7.7 Hz), 3.97-3.81 {(4H, m), 1.34 (12H, m), 0.93 (3H, m), 0.68 (2H,
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The general procedure of Exanple 10 was repeated
t hrough use of CNDAC (1.00 g, 3.96 mol) and
di met hyl phenyl silyl chloride (723 L, 4.36 muol),
wher eby the Conmpound 11 was obtained as a white solid
(624 ng, 40s). 1H NVR(DVMBSO-d6)8 7.72 (1H, d, J = 7.6
Hz), 7.57 (2H, m, 7.41 (3H, m, 7.25 (2H, br d),
m), 0.5920cH1Hs) ¢, FAB-TRMS thizy, 493 20MiYH, xhal. TH1& HYx
5.64 (1H, d, J = 7.6 Hz), 4.38 (1H m, 3.92-3.77 (4H,
Con34N4UhSi " @. ﬁzd:6}'¢, gﬁ . EO;B-H.,RI\E :lnd,Z 1\3,8711.'\1'5 ) .Fd\mﬁi: CC,al 5:@- 36 H H,
for CL8H22NAO4SIi 0.5H20 : C, 54.67; H, 5.86; N, 14.17.
7.92; Youmsl; 6, d. ¥42°cH,  7.80; N, 14.01; np 139-140C.
[0072] Exanple 12
[007115' - O- Di net hyl t hexyl silyl -2' -cyano-2' - deoxy- 1- R-D-
ri bof uranosyl cyt osi ne (12)
Example@':Tyano- 2' - deoxy-| - R-D-ri bof uranosyl cyt osi ne
trifluoroacetate (55 ng, 0.150 mml) was dissolved in
5/ -0-DIOMR KWL Shemy] sidnt-2 fri dpande2 { 4Adeayy-0-B6P-mol ) and
. dinethylthexgésilyl chloride (29.4 L, 0.15 mol) were
arabingfiyeanesipteygosima £rkLltant mixture was stirred at
roomtenperature for 5 hours under nitrogen. Th
Theydsrarad xeIreediase pat tF¥awnes bRt ReEn %Pﬁf}FechPﬁPlégh use
and water, 37 the forned._ organi ayer S sh .
of CND%@thls%Qugat%d96rT%%f{aﬁﬂdtagWEtgﬁip¥ﬁH¥-ﬁé&&@dcggorlde (723
organic |layer was dried over sodiumsulfate .
ML, 4. 3% HYee bk o, WHEESRY| VRAit C%@"?‘éﬁo%d"’%ﬁdO{’ﬁ@lPSQi fedwdbite
. jfied through silica gel colum chromatograph
solid F#éédmg'n%éhghollchloroforn), wher eby t he Cbgpoﬁng 12

-0k SRR REG: 48) 677 63 (THr 4. BIP2) 108 B (23 g3 o] 41 G,

m), 7.0%5 8u, %£%), 6.24 (1H, d, J = 5.6 Hz), 6.20 (14, 4, J

7.3 Hz), 5.64 (1H, 4, J = 7.6 Hz), 4.38 (1H, m), 3.92-3.77 (4H, m)},
0.37 (6H, s); FAB-LRMS m/z 387 (MH"). Anal. Calcd for
C1gH2N40,81-0.5H,0 : C, 54.67; H, 5.86; N, 14.17. Found: C, 54.77; H,
7.80; N, 14.01; mp 139-140°C.

[0072]

Example 12

5’ -0-Dimethylthexylsilyl-2’ -cyano-2' -deoxy-1--D-

ribofuranosylcytosine (12)

2’ -Cyano-2' -deoxy-1-p-D-ribofuranosylcytosine
trifluorocacetate (55 mg, 0.150 mmol) was dissolved in DMF (0.5 mlL),
and imidazole (41 mg, 0.602 mmol) and dimethylthexylsilyl chloride
(29.4 pL, 0.15 mmol) were added thereto. The resultant mixture was
stirred at room temperature for 5 hours under nitrogen. The

reaction mixture was partitioned between ethyl acetate and water,

37



(1H d, J = 5.6 Hz), 6.28 (1H, d, J = 7.3 Hz), 5.74
(1H, d, J = 7.6 Hz), 4.26-4.32 (1H, n), 3.91-3. 95
(1H m, 3.76 (1H dd, J = 3.6 Hz, J = 11.5 Hz), 3.71
(1H, dd, J = 3.6 Hz, J = 11.5 Hz), 3.56-3.60 (1H m,

J
1.53-1.63 (1H, m, 0.81-0.86 (12H, m, 0.00 (6H, s);
FAB-LRMS mz 395 (MHO . Anal. Calcd for CL8H30NAOASI :
the fofme84o8fanklt 14v66; whls T4sR8d WauhdsaCurd4e@2prhilne, and then
7.59; N, 14.47; np 187-187.5C. [00731 Exanple 13
the thbs-tabheet bybahéryllaiybyl wids- @citdr bvbut podimmet sylfialtyl
)-2' -cyano- 2'-deoxy-|-p-D arabi nofuranosyl cytosi ne
anhydréid) Trte Gorpeamd wag 7eemaved. 200 inel Yesmdudi €asl pedified
in DM (2 nlL), and imdazole (54 ng, 0.793 nmol) and
throughesilboaygel nechyisi thromghpgrbagby(80-4§% 0. 40 nmol )
were added thereto, the m xture was stirred at room
methanokfpelarofernds whehebysthadEpmAPHREgER. Wilke ObtadaeidoRs a
mxture was partitioned between ethyl acetate and
white {paer (59tWg, f bPABY-organi c | ayer was washed with
saturated brine, and then the thus-washed organic
H- NMRN%i‘@EéQ de$ drFéd (d¥er dsodi em7s@l Fate TarRydi2dte DITHR
vent was rempved and the resi due vva; puri_fi ?‘1
Bhy H, 4, J

(11, dt h‘?ougﬁ 8ifzta 6e?8069§rm chlJomai]oarg C2%*
R R TR o

.6 Hz(DgEQfﬁ 62 (%'II (Ellzi) dg 7g6(;'é|) EdZIzJ g(g,Héle)%l)z’),
ool g o A ot kgl o0 o
=); ea Egid B ads WG AETITES e for Smtgigyst Cp. 54807

7.66; N, 14.20. Found: C, 54.62; H, 7.59; N, 14.47; mp 187-187.5°C.

[0073]
Example 13

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

-deoxy-1-B-D-arabinofuranosylcytosine (13)

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

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

o
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ar abi nof ur anosyl cyt osi ne (14) CNDAC hydrochl ori de
(3.40 g, 11.8 mmol) was dissolved in DMV (100 niL),
and i m dazole (5.42 g, 94.4 mmol) and
di met hyl t hexyl silyl chloride (9.27 m, 47.2 nmol) were
added thereto. The resultant m xture was stirred at
50C for 20 hours wunder nitrogen. The reaction m xture
lH-NMR (BREOCQDFEM s ethnder greducedupy essuse, (and bhes), 6.23
resi due was partltloned bet ween et hyl acetate and
(1H, dwat ey .7 ®haif)or med7or gani od) ayesr Tes NMeshed. W8t h1H, t, J =
saturated brine, and then the thus-washed organic
7.6 Hz)l ayrronmaHir ivgd, DVErN 623 um sul fét e(2Zhynly at @, 8Gh€21H, m),
sol vent was renoved and the residue was purified
0.12 (1t2®.ough HAR-dRMRIntDl 20 GOt ogr aphy (0- 10%
nmet hanol / chl orof orm), whereby the Conpound 14 was
[0074]obtained as a white foam (4.80 g, 76%.
"H NVR(DMBO-d6)6 7.62 (1H, d, J = 7.6 Hz), 7.29 (2H,
Examplehrlds), 6.23 (1H, d, J = 7.6 Hz), 5 77 (1H, d, J = 7.6
Hz), 4.53 (1H, dd, J = 7.6 Hz, J = 7.3 Hz), 3.91 (2H,
, 5 -Bifjs -3 Bigned: il iy by 1 1yl 62 fczucammZ’ Eeesy t 2B Dy
0.14 (12H, m). I007h£ Exanmpl e 15 3
arabinofungnosy kg dsAnR obtbhy| si |yl - 2' - cyano- 2' - deoxy- | - R-D

el R S L S 02 el ShE gt on e
DAC 1, 00 th I'silyl
(100 mIgy Fiiemy9E P51r%?d3h$£‘?)gle ISO Lgméo;looﬁnd

aimechy iR %”%%ﬁée%%ﬁ&% 4_479%8@}9%52 Cin
theretcHZ) %&1’2 g”g?é?)%ﬁ(an&d m13cture was '?s'zc)lrrsed.szat( ]g_f!l Cd’fo‘} 20 h%)urs

under nitrogen. The reaction mixture was concentrated under
reduced pressure, and the residue was partitioned between ethyl
acetate and water. The formed organic layer was washed with
saturated brine, and then the thus-washed organic layer was dried
over sodium sulfate anhydrate. The solvent was removed and the
residue was purified through silica gel column chromatography (0-
10% methanol/chloroform), whereby the Compound 14 was obtained as
a white foam (4.80 g, 76%).

'H-NMR (DMSO-de)8 7.62 (1H, d, J = 7.6 Hz), 7.29 (2H, br s), 6.23

(1, 4, J

7.6 Hz), 5.77 (1H, 4, J = 7.6 Hz), 4.53 (1H, dd, J =

7.6 Hz, J = 7.3 Hz), 3.91 (2H, m), 3.83-3.71 (2H, m), 1.60 (2H, m),

0.85 (24H, m), 0.14 (12H, m).
{0075]

Example 15

3’ ,5’ -Bis-0O-diethylisopropylsilyl-2’ -cyano-2’ -deoxy-1-f-D-
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7.7 Hz, J = 7.4 Hz), 4.03 (2H, m), 3.87 (2H, m, 1.01
(26H, m, 0.71 (8H, m; FAB-LRMS miz 509 (MH).
[0076] Exanple 16
3,5 -Bis-Otriisobutylsilyl-2"-cyano-2'-deoxy-I|-(3-D
ar abi nof ur anosyl cyt osi ne (16) The general procedure of
Exanpl e 14 was repeated through use of CNDAC (1.00 g,
arabinSf@bano®y) cendsinei $obutyl silyl chloride (3.22 ni,
12.0 mol ), whereby the Conpound 16 was obtained as a
T t @enéoain pRodd&dyy e 968 Exdmp NVRL DVBD:s dB¢Bedt68 thkpugh use
d J=7.4Hz), 7.30 (2H, br d), 6.19 (1H, d, J = 7.3
of CNDAZ) (150769( 1, 96, myok) 7add Hijethys8sepHopsdsily: chloride
Hz, J = 6.8 Hz), 3.87 (3H, m, 3.75 (1H, dd, J = 3.1
(1.83 iz, D0=0 mmok) Hryhenelsy- the2Cowppunyl, 16. 93s(gbkaippd as a
0.75-0.59 (12H, ; FAB-LRVB mlz 649 (MH). [0077]
white fample-499 9, 97%).

L 3,5 -Bis-O(dinmethyl-n-octylsilyl)-2'"-cyano-2'-deoxy-
H-NMR (DMS®0) &r abV hofl UHandsyPcyt 3sitnH2) 17V - Fhe (§8nekd s) ., 6.30
procedure of Exangle 14 was repeated tErough uie 4

¥ t BQP J o=

(1H, dofd cnDAC® (H2bo 9;83. 665 mBl ) Yand’ dfnBfhyl 2n®8ctyHsi

hloride, (2 38 nml, 10.0 mmol), whereby th
7.7 H22733%27g%t ?hed4a93a%2%oI%?Pe§383iﬁ5§9¥@5ng}gﬁg8§ggﬂ' m)
N 3 7.71 (14 d J =7.4 H), 7. ,
0. 71 (g d}"vf" é%%l?%,mé% J02 ‘;If'”i%Hz), 5. 74 (1)H, g, R

[0076]HZ), 4.52 (1H! dd, J= 7.6 H, J =7.7 HZ), 3.92 (]_H’
dd, J = 7.9 Hz, J =7.6 Hz), 3.86- 3.67 (3H m, 1.25

ExamplézfgL m, 0.82 (6H m, 0.60 (4H m, 0.10 (12H

3’ ,5' -Bis-0O-triisobutylsilyl-2’-cyano-2’ -deoxy-1-pB-D-

arabinofuranosylcytosine (16)

The general procedure of Example 14 was repeated through use
of CNDAC (1.00 g, 3.96 mmol) and triisobutylsilyl chloride (3.22
mL, 12.0 mmol), whereby the Compound 16 was obtained as a white
foam (2.48 g, 96%).
1H-NMR (DMSO-dg)8 7.65 (1H, d, J = 7.4 Hz), 7.30 (2H, br d), 6.19

(1H, 4, J 7.3 Hz), 5.76 (1H, d, J = 7.4 Hz)}, 4.58 (1H, dd, J =

il

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

[0077]
Example 17

3’,5’ -Bis-0- (dimethyl-n-octylsilyl) -2’ -cyano-2’ -deoxy-1-B-D-

arabinofuranosylcytosine (17)

The general procedure of Example 14 was repeated through use
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M. [0078] Example 18 3
'"-O(Di-tert-butylsilanediyl)-2"-cyano-2'-deoxy-I-(3-
D- arabi nof uranosyl cyt osi ne (18) CNDAC (504 ng, 2.01
mrol ) and silver nitrate (747 ng, 4.42 mmol) was
di ssolved in DMF (20 mL), and di-tert-butylsilyl
bi s(trifluoronethanesul fonate) (712 L, 2.21 mml) was
of cNpzEClder. od hey e3 oosintles 1 £ oohd ngimethyl er-odtelseagli ohloride
m xture was stirred at roomtenperature for 30
(2.38 il Nut®@so umnkel ) nivhensny thée etbyboamndel7 (648 dbtdined as a
mol ) was added thereto, and the reaction m xture was
colorleds roeld 6920 mdpr4b¥hi nutes. The reaction m xture was
concentrat ed under reduced pressure, and the residue
'H-NMR wasiscpal:) 6t 7 oned (bef wenJethyl 4abel at 8. aad (@&, ebr @he 6.19
formed organic |ayer was washed with water and
(1H, dsaluraletl B2) nes - &hd{ithe €hud-=wAshedzbr ganpd (iferdd, J =
was dried over sodiumsul fate anhydrate. The sol vent
7.6 Hznas ¥ ehovdiz) and- %%Ib¥%fo@@1mﬁs'a%d%dH?o Y he 7e§iHEé 3.86-
followed by filtration through Celite for renpval
3.67 (3Hsdhlbl &-2haf2&H, The Pi-Ber dPE Wl cHnént 4dted) adﬂ 10 (12H,
the residue was purified through silica gel colum
m) . chr omat ogr aphy (2-5% 41 met hanol /chl oroforn), foll owed
[0078]by crystallization from hexane, -whereby the Conpound
18 was obtained as a white solid (712 ng, 91%.
MR(DMSO-d6)8 7.72 (1H, d, J 6.9 Hz 7.33 (2H,
Exampleoﬁ 6.44 (1H, br s) 5.79 (1H d J A 7.3 Hz)(
4. 2H ) ., 4 2_ )

5" -Q% 1 L 1672 U4 gYp2
arab1néfﬂf%bé§§lé;@%ggﬁg(¥§%ﬂ 3 HZO C 51. 98; H 7. 42 N,

CNDAC (504 mg, 2.01 mmol) and silver nitrate (747 mg, 4.42

mmol) was dissolved in DMF (20 mL), and di-tert-butylsilyl

bis (trifluoromethanesulfonate) (712 pL, 2.21 mmol) was added
thereto under cooling with ice. The reaction mixture was stirred
at room temperature for 30 minutes under nitrogen, triethylamine
(612 pL, 4.42 mmol) was added thereto, and the reaction mixture
was stirred again for 5 minutes. The reaction mixture was
concentrated under reduced pressure, and the residue was
partitioned between ethyl acetate and water. The formed organic
layer was washed with water and saturated brine, and the thus-
washed organic layer was dried over sodium sulfate anhydrate. The
solvent was removed, and chloroform was added to the residue,
followed by filtration through Celite for removal of insoluble
matter. The filtrate was concentrated, and the residue was

purified through silica gel column chromatography (2-5%
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Found: C, 52.00; H, 6.98; N, 12.94; np 139-140C.
[00791 Exanple 19
3' -0 Dinet hyl t hexyl silyl-2"-cyano-2'-deoxy-1-(3-D
ar abi nof ur anosyl cyt osi ne (19) Conpound 14 (5.11 g,
9.52 mmol ) was dissolved in tetrahydrofuran
(hereinafter referred to as THF) (50 nL). An 80%
me thandOUERLSrd fbith Upr patebwed aby detpdtal) ivasiaddédom hexane,
thereto. The mxture was stirred at roomtenperature
whereb{ oth8 tompsundhes reast cbonainedtaseawabhitensehtidat{@d2 mg,
under reduced pressure. The residue was co-boiled
91%). three tines with ethanol, and subsequently chl orof orm
was added thereto. The white solid that precipitated
'H-NMR (B 0hiabned72by 1Hj | 8r adi en6 . $hBz$0l 77d 3vad 28, sbal ded 6.44
in a 10% net hanol - chl orof orm sol vent m xture, and the
(1H, byesul tan?9 m X urd, whs=wAshedz) wi ¢ h33af8Hat BY a&u86u§2H m) ,
sodi um hydr ogencar bonate. The forned ani c | ayer
3.81 (s WashbdO4u t - %&té?a@hd9§atﬁiﬁhe§)brfﬁg LENg mHe 393 (MH').
t hus-washed organic, | ayer was dried over sodlum
%“U:l-(f:%t@%WEF&4@481TEEBS%*Q/eﬂtC‘\Aﬂ%1 rhovidd, 7 atd the 13-47-
residue was crystallized from hexane, tg thereby
Found: \§e| 32 t 5@&i ddnpbud®i 18. ad2a%hhi PR $3Prd4PX 04 g, 81%.
42 1H NVR(DVSO-d6)8 7.79 (1H, d, J 7.6 Hz), 7.26
[0079k2k| br d), 6.19 (1H d, J
6 Hz), 5.19 (1H, dd, J =
Examplﬁ %% (1H, dd, J { 6.9 Hz, J =
Reldr (Bl L1 §-B0 (A M.

7.3, Hz
—O- DIHTHQ%thﬁhJ;ﬁX%f?lbYUZ (1%:-, u,, g O O—x19 \caCh 3H,
(M{). Anal. Calcd for
52993E§§§£%%%ﬁ¥£§§§é§iﬁgﬁ7§%% H 7.66; N, 14.20. Found: C
Cnpbundt 14- 9: 1N ¢139825 HRo1PO%wd81&issolved in

tetrahydrofuran (hereinafter referred to as THF) (50 mL). An 80%

pwqmﬂ

Hz), 5.77 (1H d, J
Hz, J = 4.9 Hz),
Hz

.6
.3 \
.3 ) 3.85 (1H dd,
Ebx

‘N

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

hexane, to thereby vield the Compound 19 as a white solid (3.04 g,
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[0080] Exanple 20
3'-ODi net hyl t hexyl silyl-2'"-cyano-2'-deoxy-|-R D
ar abi nof ur anosyl cyt osi ne net hanesul fonate (20)
Compound 14 (3.00 g, 5.11 mol ), synthesized in a
manner simlar to Exanple 14 except that purification
was not perforned, was dissolved in ethanol (10 niL).

1n-nMR (didnes sl fonbe (agi da( 860=l ¥ . swas) addedst eust ®xr e 6.19
mxture was stirred at Hmmtamaanﬂefor 2.5

(1H, dhowmrs.7Eshyk) acetare((H) &) Jwas7added) { o5t he redHetddn J =
m xture, and the white solid that precipitated was

5.3 Hzpbrainedobyzfjl4rari 6hH, €4,tdesebydyHal dIt Re7C8nHelnd3 - 85
20 as a white solid (1.42 g, 57%. 1H NVR(DMSO d6) 3

(1H, d@, 58 £1H,6bHzs)J 8. 843 (HE) , bB. 3%, (8H23m} 1H3 .86 JlH m), 1.59
7.9 Hz), 6.23 (1H, d, J = 7.3 Hz), 6.17 (1H, d, =

(1H, w7, 9083, (1210 m{1H) -8, 0. 157 (gagh, 3§, —each Y, FABoéRMS m/ z
(1H dd, J =7.6 Hz, J =7.9 Hz), 3.80 (2H m),

395 (MH'H, PaleGalsrda figr qeﬂsoﬂz059+rz)c P4 30 (3, %)66:1 189 14.20.
(1H m, 0.85 (12H m, 0.18, 0.16 (each 3H, each s);

Found: FAB- 5RNB% ( négal i V@) i 212882¢ Mop) 159ARG°C Cal cd for
Cl19H34N4OrSSi: C, 46.51; H, 6.98; N, 11.42. Found: C

[0080146 46; H, 7.02; N, 11.42; np 203-204C. [0081] 43

anple 21
Exampl% 2Q}Dethyllsopropylswyl 2' -cyano-2' -deoxy- | -(3-D-

ar abj nof ur anos ine (21 80% eQus acetic
37 -0-D ey e PuLo b s &géaaée-g-amwpd 15 (400
arabing :‘i,_ lgi gneHjlgn{ﬁEEﬁ 2> A rred at room

Xt ure was

@é&ﬁ&&ﬁd M%%M ageift&‘mo@?d voshads LR $at ur AhGder

ous sodi
similar to Example 14 except that purification was not performed,

was dissolved in ethanol (10 mL). Methanesulfonic acid (800 pl)

was added thereto. The mixture was stirred at room temperature for
2.5 hours. Ethyl acetate (10 mL) was added to the reaction mixture,
and the white solid that precipitated was obtained by filtration,

to thereby yield the Compound 20 as a white solid (1.42 g, 57%).

'H-NMR (DMSO-ds)8 9.58 (1H, br 5), 8.64 (1H, br s), 8.23 (1H, 4, J
7.9 Hz), 6.23 (1H, 4, J = 7.3 Hz), 6.17 (1H, d, J = 7.9 Hz), 4.60

7.6 Hz, J =

(1H, dd, J = 7.6 Hz, J = 7.9 Hz), 4.08 (1H, d4dd, J
7.9 Hz), 3.80 (2H, m), 3.58 (1H, dd, J = 3.6 Hz, J = 12.5 Hz),
2.37 (3H, s), 1.59 (1H, m), 0.85 (12H, m), 0.18, 0.16 (each 3H,
each s); FAB-LRMS (negative) m/z 489 (M-H) ; Anal. Calcd for
Ci9H34N,0,88i: C, 46.51; H, 6.98; N, 11.42. Found: C, 46.46; H,
7.02; N, 11.42; mp 203-204°C.

foos1]
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hydr ogencar bonate. The fornmed organic | ayer was
sequentially washed with water and saturated brine,
and the thus-washed organic |ayer was dried over
sodi um sul fate anhydrate. After renoval of solvent,
and the residue was purified through neutral silica
gel colum chromat ography (2 to 15%
Exampl&ethanol /chloroforn), followed by crystallization
from hexane, whereby the Conmpound 21 was obtained as
3'-0- Dﬁewbylﬁs@pfogyiéiﬁymgz 38%no- b+ NYRORYSD-@6pS 7. 79
(TH, d, J = 7.6 Hz), 7.25 (2H br d), 6.1I7 (1H d, J
arablngfﬂrsnbﬂylcﬁt5§1ﬁéH(2m) J =7.4 H), 5.20 (1H, t, J =
5.3 Hz), 4.60 (1H, dd, J = 6.9 Hz, J = 6.8 Hz), 3.86
KiH0¥dagUecus 6aetlze Jcid7s@lizjon3(26 GRM, wap, agdsd to
(1H, m, 0.97 (13H, m, 0.66 (4H, n); FAB-LRVMS mz
Compou@11$ M) 0 mgal 0. TR cumed) . emdr@sﬁmmmstu@e7wagost@rred at
51.94; H, 7.54; N, 14.25. Found: C, 52.06; H, 7.33;
room t@mpqgagqrenﬁoqei hgg(ﬁ [dﬂgglre@ggh@méngature was diluted
-O Triisobutylsilyl-2'-cyano-2'-deoxy-I - (3-
with etalmabu %%%ﬁoswéy%%hﬁ@ m;i %*ﬁ'ﬁBaﬁéleqPTO% godium
was_di ssol ved in THE

hYdrOg%a%%B%%n%%?flG@F%é%%??%id%¥$ﬁ%%ﬁLﬁ?¥ﬁF%Waﬁi§e%%%ngﬂﬁ%ﬁy

4. thereto, nt m xture

th ul_t t d, at
WaShedr%bE?t%ﬂB%Fagﬁ S2FBF S PROREs. Wl PEat i AFRECY roanic

tayer Y57, FL1E0 Qutbonadiot anTERA: BUBREAPhRRaL f hereoval of
solventt,orn~e gan%glgﬁ %%g@§u§§ gatkﬁk ﬁahmﬁgﬂgggﬁﬁgqllca gel

ura S-Was organi c

columnlgﬂfém ?Pééﬁ? ?xeﬁo gbuﬂéﬁggﬁgﬁ?cﬁmg¥gF?g§ tA&Bgﬁowed by

eana vent, resi due was purl hr ough
crystafii£§@18§|ff@ﬁuﬁgxane, whereby the Compound 21 was obtained

as a white solid (116 mg, 39%).
'H-NMR (DMSO-d¢)8 7.79 (1H, d, J = 7.6 Hz), 7.25 (2H, br 4}, 6.17

(1H, 4, J = 7.3 Hz), 5.77 (1H, 4, J = 7.4 Hz), 5.20 (1H, t, J =
5.3 Hz), 4.60 (1H, dd, J = 6.9 Hz, J = 6.8 Hz), 3.86 (1H, dd, J =
6.9 Hz, J = 7.3 Hz), 3.75 (2H, m), 3.57 (1H, m), 0.97 (13H, m),
0.66 (4H, m); FAB-LRMS m/z 381 (MH"). Anal. Calcd for
C17H2N40481-0.7 H,0: C, 51.94; H, 7.54; N, 14.25. Found: C, 52.06; H,
7.33; N, 13.87; mp 161-163°C.

[0082]
Example 22

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

arabinofuranosylcytosine (22)

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

An 80% aqueous trifluoroacetic acid solution (4 mL) was added
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chr omat ogr aphy (5 to 10% net hanol / chl orof orm,
followed by crystallization from hexane, whereby the
Compound 22 was obtained as a white solid (270 ng,
30% . 1H- NVR(DMSO-d6)6 7.80 (1H, d, J = 7.6 Hz), 7.27
(2H, br d), 6.16 (1H, d, J = 7.3 Hz), 5.78 (1H, d, J
= 7.4 H), 5.21 (1H, dd, J = 5.3 Hz, J = 4.9 Hz),
theretd, Gnd lthe deke sl Faft Gnilttude whs dstizyred. 86- r8omltéBperature
m, 3.58 (1H, m, 1.81 (3H, nm, 0.95 (18H m, 0.69
for 30 (fthutdd; AR luaMD tilon 46ktHutd )wasAndl lutal odiflorethyl
C22H38NAO4SI 0. 7 H2G C, 57.04; H, 8.57; N, 12.009.
acetatdountd @ sivEd 981t sB8r@BatdNl dguééusnpodion- 102C.
[0083] Exanple 23
hydrogica¥i@iatet hy IThe detyles] loddarpic chayrex waglepguentRa)ly
ar abi nof uranosyl cyt osi ne_(23) Conpound 17 (573 ng,
washed (w086 vty ard shteoived PrimeE aadnthe thugewashed organic
aqueous acetic acid solution (5 nl) was added thereto,
layer warl drird reser t 3edivi xayt Bav@sashydrates orADR i rRi@& el of
under cooling wth ice. The reactjon, m xture_wa

solventy; |thed-eFifuierwys Beetbied BRECUGRSAREYLGR fedafaluved
creone LSNP0 i coencatborei . The Lor e e
ceysca i BELDS: 2181 DU eshed O gt Lt uoe 6101
eo By R RIS, 1o oog v
o (5L g0 WSS ) ot 22 w5y, 5
an, VBB IR b4 7 it e, o -
5.3 uz 2 =% 1 &4 #d63J(fH, dd, T = 6.6 Hz, J = 6.4 Hz), 3.85-
3.71 (34, m), 3.58 (1H, m), 1.81 (3H, m), 0.95 (18H, m), 0.69 (6H,
m); FAB-LRMS m/z 451 (MH'). Anal. Calcd for CpHssNs0,8i-0.7 H0: C,
57.04; H, 8.57; N, 12.09. Found: C, 56.98; H, 8.35; N, 11.96; mp
101-102°C.

[0083]

Example 23

3'-0- (Dimethyl-n-octylgilyl)-2'-cyano-2"'-deoxy-1--D-

arabinofuranosylcytosine (23)

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

organic layer was sequentially washed with water and saturated
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5.3 Hz, J = 4.9 Hz), 4.55 (1H, t, J = 7.3 Hz), 3.86
(1H, dd, J = 7.6 Hz, J = 7.3 Hz), 3.72 (2H, m), 3.56
(1H, m), 1.25 (12H, m), 0.84 (3H, m, 0.60 (2H m,

0.14 (6H, s); FAB-LRVMB niz 423 (MH). Anal. Calcd for
C20H34NAO4SIi: C, 56.84; H 8.11; N, 13.26. Found: C
56.83; H, 8.16; N, 13.12; nmp 153-154C. [0084) Exanple
brine, 24nd 4cé (tiehd - Rk 0xd cardanyt ) 1 2yecyans- dridéoxsyek- BoBium
ar abi nof ur anosyl cyt osi ne (24a) CNDAC (10.0 g, 39.6
sulfatemaydest«i sgdteed temdidl (X5Gaillyent -thertedidyd was
di carbonate (26.0 g, 119 nmmol) was added thereto, and
purifiddethiesugh aduinral uselies s¢lrcetumndenronatogeaprhyr (2 to
28 hours at 50C. The reaction mxture was left to
10% metdwanol Avhll comtemm) at @der eipylethe edowpdupdedduvas Pheained as
residue was purified through silica gel colum
a whitehsohed oftkbbmg (527%) 10% net hanol / chl orof orn), wher eby
t he Compound 24a was obtained as a white solid (8.30
‘H- NMR(@,MS@B%S)E) VWNNR@ENSQ), d6)8 1034H2Q1H7 é})ﬁ 8H31ber1|s\) d6 18
J 7.6 7.07 {ﬁ %
(1H, d= Js ’6 1&3 205("1 (3, Jd # i ﬁz? HZ% 25 HH 1Hy, Yaa) o

5.3 HZmJ —34691% ah 11755 11%7H%QHJ 5)7; 3F§&E LRR/58ﬁ1ﬁ£§53dd' J
7.6 Haqp Gb.7 1 b6 S N2 16260 MEouhdoe CLiHg B Lr2Ss (38E, ™
004 (3 ort- SR BB aFbondi Lo EE) of L%’Oﬁ%%%m?waa 423, )
Anal. %fcddfoxgaﬂﬂl %38%9"351"1”%&“&9”01%3" QV%QS'EG 549)5. Found: C,

ound- ol ) “as " di §sol ve

56.83; o r;éjhﬁr% )l&mlmd%ed“gengﬁaééyl chloride (4.65 g,

[0084]

Example 24

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

arabinofuranosylcytosine (24a)

CNDAC (10.0 g, 39.6 mmol) was dissolved in DMF (250 mL). Di-
tert-butyl dicarbonate (26.0 g, 119 mmol) was added thereto, and
the resultant mixture was stirred under nitrogen for 28 hours at
50°C. The reaction mixture was left to cool, and concentrated
under reduced pressure. The residue was purified through silica
gel column chromatography (5 to 10% methanol/chloroform), whereby
the Compound 24a was obtained as a white solid (8.30 g, 59%).
1H-NMR (DMSO-dg)d 10.47 {(1H, s), 8.31 (1H, 4, J = 7.6 Hz), 7.07 (1H,
4, J = 7.8 Hz), 6.26 (1H, 4, J = 5.6 Hz), 6.20 (1H, 4, J = 7.1 Hz),
5.24 (1H, m), 4.43 (1H, m), 3.90 (1H, m), 3.83 (1H, m}), 3.76 (1H,

m), 3,64 (1H, m), 1.47 (9H, s); FAB-LRMS m/z 353 (MH"). Anal. Calcd
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thereto, and the resultant m xture was stirred under
nitrogen at roomtenperature for 22 hours. The
reaction m xture was quenched wth nethanol, and the
sol vent was renoved under reduced pressure. The
resi due was co-boiled wth toluene tw ce, and the
co-boiled product was dissolved in chloroform
for CpsHQN,oped. byHgequentdBIdsy; Hyashioe: Wat ers 0. sebundi ed, 48.04;
brine. The thus-washed organic |ayer was dried over
H, 5.950fumswé atgp anhydiad®: @ubdnie )sol vent was
renmoved. The residue was purified through silica ge
[o085]col utm chromat ography (0 to 2.5%
nmet hanol / chl orof orn), whereby the Conpound 24b was
4 -N- { t exbit e wizok psa dHpoyel | 0% fQafinetisaxytr8pyd -2 ' -cyano-2"' -deoxy-
1H NVR(DMSO d6) 8 10.48 (1H, s), 8.27 (1H, d, J =7.8
1-B-D-dihinoBirdddsylagtodidd (H4h) m, 6.90 (5H, n), 6.40
(1H, d, J =5.9 Hz), 6.27 (1H,_ d, J = 7.3 Hz), 4.60
quow Pa (4,0 b, 11148nr&01—iz)wa% @BS%QHVEdn’}n Byykdine
6H, s), 3.46-3.36 (2H, 1465(9Hs FAB- LR
(70 mLKneégﬁp@Qpﬁﬂnggxi(ng%rldq(ﬁﬁﬂﬁ mmol) was added
4- N—(tert Butox carbon¥ %tert butyl di_net h Isilg
there“?) 621 cVé‘ﬁore%u R P X%%rﬁ‘ﬁ? bPhoFar n‘dQE}FEyF%EFH@ n at

xoom ETPRRRETED L) 4 (R O5S1 o A e, A C e G-enched

. | di net hyl h d
itk niie yaen%d "tikres, e P tidh, feqiled prossure.
The re$% u§t$ Qggﬂ&ge{e&'&{9?erfﬁeﬁgoﬂ%RSEpeggﬁuEﬁef86 ﬁglled

e"TeactTon mxture was concéenfrated under

produc%ggﬁgqgls$%f?§&r§n @ﬂﬁof@fofﬁs'ﬁgfl Sly tbéhﬁ@ﬁglally

acetaie and wafer. e organic Tayer

washlngwﬁhMQ§g?%%1Su?gﬁ@ﬁ@&aﬁfgn@r'W%e ﬂHﬂ§JWE§h$H'6¥§%ﬁEb layer

over so ate anhydrate. After renoval of
was dr%%&}%?ﬁr S5 BAYe fGUELS ASBVEBaE] dafql HhEOBoMeEnadgad
0 e

removed. The residue was purified through silica gel column
chromatography (0 to 2.5% methanol/chloroform), whereby the

).

0

o

Compound 24b was obtained as an yellow foam (6.64 g, 89
lH-NMR (DMSO-d¢)8 10.48 (1H, s), 8.27 (1H, 4, J = 7.8 Hz), 7.35 (4H,
m), 7.26 {(5H, m), 6.90 (5H, m), 6I.4O (1H, 4, J = 5.9 Hz), 6.27 (1H,
d, J =7.3 Hz), 4.60 (1H, dd, J = 14.4 Hz, J = 8.1 Hz), 3.96 (1H,
m), 3.75 (6H, s), 3.46-3.36 (2H, m), 1.46 (9H, s); FAB-LRMS
(negative) m/z 653 (M-H) .

[0086]

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

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

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

mL). Imidazole (2.73 g, 40.3 mmol) and tert-butyldimethylsilyl
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residue, and the resultant m xture was stirred for 2
hours at room tenperature. The reaction m xture was
concentrated under reduced pressure, and the residue
was co-boiled with ethanol three tines. The resultant
m xture was partitioned between ethyl acetate and
wat er. The forned organic |ayer was sequentially
chlorid@stedonigh 3@l Bromany wataratieéddbthaeetdheand the resultant
t hus-washed organic |ayer was dried over sodium
mixtures ubdat et anhydrat@er aniit tbgesobvenbomasempapatdreTler 16
residue was purified through silica gel columm
hours. ClTheTateagrtdpny (it ture? %a sretdraren gt et ofrodeq | revdiesedy
t he Conpound 24c was obtained as a pale yellow foam
pressuxXd, ldnd), t138%es idueVRE €NGABY 8t §ongd (beLwegenjethylgacetate
Hz), 7.42 (1H, br s) , 7.31 (1H, d, J = 7.6 Hz), 6.25
and wafd¥, Ghe) or@mwl)ayeﬁr Mag Mashgd wm s@mramd b g,
(1H, m, 3.68 (1H, 2. 26 élH br s) 51 (9H, s),
followed day (PFYiRg, ov)eqsso@lws Fad ﬁtgl—ﬁnéﬁéﬁa‘é? P%e‘stfmwsemoval of
mz 467 (Md). [00871,
solvengy. @(%%ﬂaW‘W%l%?FWs?Hﬂi) solutyanovas. aedRy- FORFBS
- arablnofuranos t osi ne trlfluoroaceéa%e (% %
residugy e A TELLA R, XSS SheTtrtobPyed Pqurs at room
di chl org thane ((10 nmL). Trifluoroaceti.c

temPer%‘érfl‘add © fiRSte ﬁ?fé?t%eoﬂ'r’ar% W?%e?%%&%‘ﬁds‘?%%r feduced
t ant t 48 d

pressuf s ot ot AL Vad e AT IALECILATRE, OG8, pines.
The re§i{PORL ARC.LONGER' Laberl HOflEn beElEe BERDIUGBetalB®ana

ué Was Co- boi ree ti

water. f%ﬁ{ preCIpltateéhIanyefﬂwég cé%#%nﬂl&if@'%@sﬁ&é'ﬂlth water

separate ough filtration

and SaE(A@lZ%‘?Qd begs H%%Rﬁfsmo S 911@?1{?@%;%% SeLEd over
sodiumssgﬁféééta@ﬁyéiatg,1Qné1fhedsoivent was removed. The residue
was purified through silica gel column chromatography (0 to 2%
methanol/chloroform), whereby the Compound 24c was obtained as a
pale yvellow foam (4.11 g, 88%).

IH-NMR (CDC13)8 8.03 (1H, 4, J = 7.9 Hz), 7.42 (1H, br s) , 7.31 (1H,
d, J = 7.6 Hz), 6.25 (1H, 4, J = 6.6 Hz), 4.71 (1H, m), 4.01 (2H,
m), 3.85 (1H, m), 3.68 (1H, m), 2.26 (1H, br s), 1.51 (9H, s),

0.91 (9H, s), 0.18, 0.15 (each 3H, each s); FAB-LRMS m/z 467 (MH") .

[oog7]

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

arabinofuranosylcytosine trifluoroacetate (24)

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

thereto under cooling with ice, and the resultant mixture was
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7.9 Hz), 6.21 (1H, d, J = 7.3 Hz), 6.04 (1H d, J =
7.9 Hz), 4.59 (1H, dd, J =7.7 Hz, J = 7.6 Hz), 4.03
(1H, dd, J =7.9 Hz, J = 7.4 Hz), 3.83-3.55 (4H, m,
0.87 (9H, s), 0.14, 0.13 (each 3H, each s) ; FAB-LRVB

(negative) mz 479 (MH -. Anal. Calcd for
C18H27F3N4A6Si : C, 44.99; H, 5.66; N, 11.66. Found: C

stirre&4a89fobh tomp8rathird 1£6%; 90pmifidt@65C THOMBSAction mixture
Exanpl e 25

was difutedteithBathayohy banygl yebtefkdatetihuryeri refugedOpressure.
di net hyl t hexyl silyl -2'-cyano-2' -deoxy-1-R- D

The reaidbeénedsranebyitgtowihb e¢2Baholonrpveadtimps(1f20lgwed by
1.83 mmol) was dissolved in DMF (15 nl). Imdazole

additi¢nd. 80 ghlogoflommol )Tk dviti tret syl tdheidjatsipyeciphtaiedevas
(2.87 m., 14.7 mmol) were added thereto, and the

separateduthupughi kiLtsahaenst vhesgbndbe RPMPeYEA R4r wag obtained
hours at S50C. The reaction m xture was concentrated

as a wiyhterseb#dcéBopredsuf8®)and the residue was

L artitioned between ethyl acetate and water. The

H-NMR [DHSfEdladPgBnPé aljler PRa8) washag ileh &t §rat 8d 18 iHél. 4. J =

s sl AP S L e eorse e | oo
n, adi 11 %ater e I5r 1706 HRAY Sofler B e Anpodnd 254 7 =
1 S 0L BB T LSOOI 0 800 R
e o) sl 0 80 TSt
cutos 019, 3 e T e e .
5.58; W01 ERYD; (RE98ELVeEseprZz 795 (MH)-.

[0088]
Example 25

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

dimethylthexylsilyl-2'-cyano-2"'-deoxy-1-B-D-

arabinofuranosylcytosine (25a)

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

the residue was purified through silica gel column chromatography
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[ 00891
3'-ODi net hyl t hexyl silyl-2"-cyano-2'-deoxy-1-(3-D
ar abi nof ur anosyl cytosine trifluoroacetate (25)
Compound 25a (1.23 g, 1.54 nmol) was dissolved in
di chl oronet hane (10 nL). Trifluoroacetic acid (10 niL)
was added thereto under cooling with ice, and the
(hexané esethpbht agkxatiee=wWasl sbi Lt el, avhevebyt ehpefatppanfiloR5a was
3 hours. The reaction mxture was diluted with
obtained hasoh , waintle cbosen{t a2&dgunéé®) reduced pressure. The
resi due was co-boiled with ethanol three tines,
'H-NMR f@Daiwedsby . 18ddiiHi, od, of ehl7oboHal m 7THE -Ehi2Re (9&,i ¢h) , 7.13
that precipitated was separated through filtration,
(1H, dwh@reby. 6 hdzConpodifd (28, wak. obt aBnddHasda ﬂthé §oﬁ?d 4.67
(613 nyg, 78%% 1H NVR(DMSO- d6) 8 8. 11 (1H n%
(1H, t(1¢| d5 § HzJ, 63129, ( Hosm( 8%)(63 59)( 68, §H m)
4.01 t ' He), n% %
3.35 %ﬁrimh) 10535(§32Fﬁ)n)0 6718126 18) (chH 3H Oe§dh (Epch 3H,

FAB- LRVS ative) Anal . Calcd for
each StzoﬁéﬁF%Rﬁ gPe@a§1¥§L>m2? Zé5gg% B 6.18; N 10.94.
Found: C, 46.76; H, 6.10; N, 10.67; np 151- 154C.
[0089 00901 50 Exanple 26

- api-NOFYUr-anos S H§ ok
arabin2 {29 Oézne 1) £Y88 gééé EXSd ani$@6follomed

#?%#@ﬁgénQS wih,s urftfg @ﬂ8f9u§a§° h¥Bb1ved in

ogencar Bonat e (70 formed organic | ayer

dichlo¥@ﬁe§ﬁ3ﬂ§nQialﬁﬁ)Ywuﬁfﬁkﬁﬁéfbaﬁﬁﬁicaﬁgld (10 mL) was added

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

The white solid that precipitated was separated through filtration,
whereby the Compound 25 was obtained as a white solid (613 mg,

78%) .

7.6 Hz), 6.05 (1H,

H-NMR (DMSO-dg)d 8.11 (1H, m), 6.22 (1H, 4, J
m), 4.59 (1H, t, J = 7.6 Hz), 4.01 (1H, t, J = 7.6 Hz), 3.78 (2H,
m), 1.59 (1H, m), 0.85 (12H, m), 0.18, 0.16 (each 3H, each s);
FAB-LRMS (negative)} m/z 507 (M-H) . Anal. Calcd for
CuoH31F3N4.0gS1:0.2 H,0: C, 46.90; H, 6.18; N, 10.94. Found: C, 46.76;
H, 6.10; N, 10.67; mp 151-154°C.

[0090]
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saturated brine, and the thus-washed organic |ayer was
dried over sodiumsulfate anhydrate. After renoval of
solvent, the residue was dissolved in chloroform (30
m.), and 4N hydrochloric acid/dioxane (354 .tL, 1.42
mol ) was added dropw se thereto. The fornmed white
preci pitate was separated through filtration
Exampld otd owed by washing with chlorof ormand drying,
whereby the Conpound 26 was obtained as a white solid
3'-0-DikSh WDt h&d 51 1 HH AVREDMBE>- 216) e 8x$01 (pkD-br s), 8.59
(IH, br s), 819 (IH d, J = 7.6 Hz), 6.19 (1H, d, J
arabincfurdndeylcptdsind HiydrodhtoZige Ht26) 4. 57 (1H, t, J =
7.6 Hz), 4.04 (1H, dd, J =7.6 Hz, J =7.9 Hz), 3.77
Q@qum)d 2 567%(1thrr)1 42 58l H, W@r? dgsaql'(qunnz;i 10’
0.15, 0.13 (each 3H, each s); FAB-LRMS %atlve
methanapickMrEormnadlvent caixtere C{ 8B 1] N4 Omeds Ylwashmg
H 7.25; N, 13.00. Found: C, 49.82; H,
with sapuoB:eGrARUERS d‘é@@wﬂ)h}’%@@ﬂca@aﬂﬁ@ é?o mi). The
4-N-(tert-Butoxycarbonyl)-5"-0Odinmethoxytrjtyl-3'-
formed {o¥gaRf olRYLY | Y2 zse%ly%%lallﬁemﬁh?d(é a aBFﬁoPBFla

Saturanosylc toslne@’va 27a g?g rocgdg&g@g%cs §§Q§§h§%3ﬁai6d over
conton S5 L AP g
A e e B i
ac1d/d3(q>ﬁ?n%d?335f£ _p5ﬁi' 6{'?_&2 rﬁmof)dr(xéaiﬁddeg_ggoégigésfﬁe%ég? The
formed '(Q%E&iéé)l\%r% ié%at | Ve)mﬁ Zé%%%r%%‘% é?lroQgﬁ7f£@%5?‘at18%,

followed by washing with chloroform and drying, whereby the

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

lH-NMR (DMSO-dg)8 9.60 (1H, br s), 8.59 (1H, br s), 8.19 (1H, d, J

7.6 Hz), 6.19 (1H, 4, J = 7.6 Hz), 6.16 (1H, d, J = 7.9 Hz), 4.57
(1H, t, J = 7.6 Hz), 4.04 (1H, dd4, J = 7.6 Hz, J = 7.9 Hz), 3.77
(2H, m), 3.55 (1H, m), 1.55 (1H, m), 0.81 (12H, m), 0.15, 0.13
(each 3H, each s); FAB-LRMS (negative) m/z 429 (M-H) . Anal. Calcd
for C;gH;;CIN,0,8i: ¢, 50.16; H, 7.25; N, 13.00. Found: C, 49.82; H,
7.31; N, 12.98; mp 206°C (decomp.).

[0091]
Example 27

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

triisopropylsilyl-2'-cyano-2'-deoxy-1-B-D-arabinofuranosylcytosine

{(27a)

The procedure of synthesizing Compound 25a was repeated,
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[0092] 3'-OTriisopropylsilyl-2'"-cyan-2'-deoxy-I-R D
ar abi nof ur anosyl cyt osi ne (27) Conpound 27a (1.05 g,
1.29 mmol) was dissolved in dichloronethane (10 ni).
Trifluoroacetic acid (10 nL) was added thereto under
cooling with ice. The tenperature of the reaction
m xture was raised to roomtenperature, foll owed by
except Sthati 0Ogmbpotnd994pi nut 26. gThe . seanmbdh ahAt treiwapropylsilyl
diluted with ethanol, and concentrated under reduced
chlorig¢essure. milhelse3i duelhasere- bopllegedi t whetrkhyolk heh Compound
times, and the resultant residue was purified through
27a wasitbtaigedl esl amwhithr dboamodiapRyg(102%) .
met hanol / chl orof orn), whereby a white solid was
'H-NMRoljtached. s The T e61H t abt ok i 1. avaldzdj stod4ed. 8h 1D9H, m),
met hanol / chl or of orm sol vent m xture, followed b
6.32 (WashdngTwrt h-3sHely atedBadlBouddsodi anft-6 Hz, J = 4.3 Hz),
hydr ogencar bonate. The formed organic |ayer wa
3.80 (eBquehtialfy &ﬁghe@)mn§h3ﬁaﬁéﬁraﬁﬂ sat Blatl@d - bﬁﬁneo 97 (21H,
and the thus-washe er was dried over sodium
m) ; FABULRME o (RAGHEHE¥ES, ™ F ﬁ%méﬁ‘ﬁ} removal of sol vent,
wher eby t he Conpound 27 was obtained as a white foam
[0092) 390 ngy, 751). ' H NVR(DVBO d6)8 7.80 (1H d J=7.6
Hz), 7.26 (2H Dbr _d), 6.15 52 % J = 6.9 Hz),
3'-0- TanSOPI@PY SlﬁY -7! BC¥9n0 g'ngde ¥M 1nﬂ DA 73 (1H, t,

J—59 :3.84_( n),384(2Hn)375(1H n,
arabingf Hf n; FAB-LRVB mfz 409 (M)

oot 55 L0 SLICRIOGP R 9CppShER i

dichloP@m&éﬁa&gsgio[Qﬂgg] Tf?%ﬁﬁ%fbé@%tlc acid (10 mL) was added

thereto under cocling with ice. The temperature of the reaction

mixture was raised to room temperature, followed by stirring for
90 minutes. The reaction mixture was diluted with ethanol, and
concentrated under reduced pressure.

The residue was co-boiled with ethanol three times, and the
resultant residue was purified through silica gel column
chromatography (10% methanol/chloroform), whereby a white sclid
was obtained. The resultant solid was dissolved in 10%
methanol/chloroform solvent mixture, followed by washing with
saturated aqueous sodium hydrogencarbonate. The formed organic
layer was sequentially washed with water and saturated brine, and
the thus-washed layer was dried over sodium sulfate anhydrate,
followed by removal of solvent, whereby the Compound 27 was
obtained as a white foam (390 mg, 75%).

1H-NMR (DMSO-d¢)8 7.80 (1H, d, J = 7.6 Hz), 7.26 (2H, br d), 6.15
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3,5 -Bis-Odinethylthexylsilyl-2'"-cyano-2'-deoxy-I|-R-
D- ri bofuranosyl cytosi ne (28)
- Cyano- 2' -deoxy-| - R D-ri bof uranosyl cyt osi ne
trifluoroacetate (183 ng, 0.500 mmol ) was dissolved in
DMF (2 nL). |Imdazole (204 ng, 3.00 mmol) and
di met hyl thexylsilyl chloride (295 L, 1.50 nmmol) were
(1H, dadded &herBkd, 8nd7t KHeHresyl Uart 7mexHane 5was dtH,red , 4.73
under nitrogen at 60C for 13 hours. The reaction
(1H, tpi &tdrB.eaBzpar Bisikoned, bey wean sat HeH, acet aBe 78nd 1H, m),
water, and the fornmed organic |ayer was washed with
3.60 (3Htumhied. 6Pi @ 1Hf om) oWEABBERMIr /g 46Per(MESH: ubmal. Caled
sul fate anhydrate. The solvent was renoved, and the
for CigHesVNu8inas8pHs@fi@d 3hrdughtsi 8iehi gl 3} 2fm Found: C,
chromat ography (0 to 5% net hanol /chl orof orn), whereby
53.85;tHe ToRpouNd 28.0ads mpbfl&Rknd@38€-a white foam (248 ny,
92% . 1H NVR(DMSO d6)S 7.58 (1H d J=7.3 H), 7.32

[0093Y2H br s), 6.25 (1H d, J = 6.9 Hz), 5.75 (1H, d, J
= 7.6 Hz), 4.46 (1H, dd, J:36Hz,J:5.6Hz),

EX&mPlS@?L(lH dd, J = 3.6 Hz, J = 5.6 Hz), 379 (2H, m,
3,67 (1H, m,_ 1.60 (1H n),085(2H, 1%015

3',5'-Bigrfi-dimeshyhthexydsiiylep' -eyangsg'r ﬁ@ﬁxafr 3P

{bof VH 0094] . Ex e 29 53
ribofuzan ; ilyl-2"-cyano-2'-deoxy-1-R-D

baf I ' 29 d. 28 (200 , 0.3
R e G
, 9 gaml
s PRSP bl iy 550 015 i )

Imidaz%?é %2B@u&ﬁy Ih80r3385505nﬁ'éﬁ%%%hﬁ@%h@%&ﬁ'1ﬁ9ﬁe@hlor1de

et ween et acetate and saturatéd aquéous Sodi um

(285 pﬂ¥di9§€”ﬁﬁ59?”@é§e gaaeﬁoEHEgeto, and the resultant mixture
was stirred under nitrogen at 60°C for 13 hours. The reaction
mixture was partitioned between ethyl acetate and water, and the
formed organic layer was washed with saturated brine, followed by
drying over sodium sulfate anhydrate. The solvent was removed, and
the residue was purified through silica gel column chromatography
(0 to 5% methanol/chloroform), whereby the Compound 28 was

obtained as a white foam (248 mg, 92%).

'H-NMR (DMSO-d¢)d 7.58 {(1H, 4, J = 7.3 Hz), 7.32 (2H, br s), 6.25

(1H, 4, J = 6.9 Hz), 5.75 (14, 4, J = 7.6 Hz), 4.46 (1H, dd4, J

3.6 Hz, J 5.6 Hz), 3.91 (1H, dd, J = 3.6 Hz, J = 5.6 Hz), 3.79

(2H, m), 3.67 (1H, m), 1.60 (1H, m), 0.85 (24H, m), 0.18, 0.15
(each 3H, each s), 0.11 (6H, s); FAB-LRMS m/z 537 (MH")
[0094]

Example 29
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organi c | ayer was sequentially washed wth water and
saturated brine, followed by drying over sodi um
sul fate anhydrate. After renoval of solvent, the
resi due was crystallized from nethanol - diisopropyl
et her, whereby the Compound 29 was obtained as a white
solid (95 ng, 65% . 1H NVMR(DMSO-d6)8 7.70 (1H, d, J =
31 -0-D¥mét il thdxp2s i 24 -Br -dyanb-29 -dedky - drBJD- 7.9 FE)
5777 (IH d, J = 7.6 Hz), 5.19 (IH t, = 5.3 Hz),
rlbofuﬁaﬁésflbytddlnd $22)5 Hz, J = 5.6 Hz), 3.89 (1H, m,
3.74 (1H, dd, J =5.4 FE, J =7.9 H), 3.54 (2H, m,
Qotdoyrdd, 28 {200 8¥g, (22872 mhmol) 18as0disspésed 3H, ethanol (1
each s) ; FAB-LRVS mz 395 (M+) ; np 179-182C.
mL) . WOR95] (1Exaapl erd) methanesulfonic acid (58 pL, 0.89 mmol)
3'-ODi net hyl t hexyl silyl-2"-cyano-2'-deoxy-|-R D
were adilddf thenetyl cghdsthe meshdnhestl drasuye( Fep stipreddat 40°C
29 (52 0.131 mmol ) was dissol ved in nmethanol (150
for 3 murwet nﬂg*@smarmcen deiwb g 573s Ieaq%ﬂﬁﬁ%m?dv@%t‘aﬁﬁ%dethyl
thereto, and the resultant m xture was stirred at 50
acetateopng SaFWLEEed sala@@aﬁeﬁpfiyumbmf?rfoaegpaff opgts - nL?he formed

wa dded to th t
B

prine, (B TR AR Lo SE et e, arcer
removaﬁ)o% si%v%§$f«gﬁgcégglgug A3 (%Eyf$a8§%2e§ %?OEAEEf%anol-
dllsopiégyﬁ e%% % t&?grgﬂg %TFFE%éouﬁdSZE %égLog?a}ﬁeg ésga white

8 . J =59 H), 3.68 (1H dd, J = 3.
solid KE% ndioBgstl He) "3 50 (1H,)dd, =3 Hz, J 12 4

H-NMR(IWSO-%L;%% 63|7|0 §).I.H, d, Jd = 7.4 Hz), 7.32 (2H, br d), 6.29

(1H, 4, J = 7.9 Hz), 5.77 (1H, 4, J = 7.6 Hz), 5.19 (1H, t, J

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

[0095]
Example 30

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

ribofuranosylcytosine methanesulfonate (30)

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

(150 puL). Methanesulfonic acid (8.5 pL, 0.13 mmol) was added

thereto, and the resultant mixture was stirred at 50°C for 5
minutes. Subsequently, butyl acetate (1.5 mL) was added to the

reaction mixture, followed by cooling with ice. The white solid
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1.60 (1H, m, 0.85 (12H, m, 0.18, 0.15 (each 3H, each
s); FAB- LRMS (negative) mlz 489 (MH)-; np 211-212C
[0096] Exanple 31
4-N-(tert-Butoxycarbonyl)-3"-0Odinethylthexylsilyl-
cyano-2' - deoxy-|-(3-D arabinof uranosyl cyt osi ne (31a)
The procedure of synthesizing Conpound 24c was
that preptaiestedexaepsephast&anphuodgB4bi(l8r80ign,4wb8reby the
nmmol ) and dinmethylthexylsilyl chloride (5.38 nL, 27.4
Compoumdn} ) weseocktpiogddas ahehitbyg shéiortpéund,388%N\as
obtai ned as a white foam (1.78 g, 79%.
'H-NMR (DM EBC2356 8184 biHs)d, 8156 Z18,Hby, s7..48B. GBH 1Bh d, J =
s) , 7.31 (1H, d, J =7.6 Hz), 6.28 (1H d, J =
7.8 HzHz)6.477810AHL, tJ 3 &.5, I@sz)fs 13, MH(zFL M= 3. §1Hz)f 4.57
(1H, m, 3.71 (1H, dd, J = 4.6 Hz, = 6.3 Hz),
(1H, dc(lzLHT 7)3.4.83, (31 §)7 Bzbo B12M, (é)* Gd26J 6. Qzl(gachff =
each s)

6.6 Hz). hﬁ(@%r(lﬁufﬁiygarb6n§l?Zéf-€>6?néﬁﬁyl9ﬁex9|s|Pyﬂ Bz, J =
12.4 HBhto%§%%rb%ﬁyl§dL VafyP}92HZcydnG- 22-deB7y <1 2¢32p (38, 8).

160 (ﬁéabr'& SO0l Lee B sot bha PnlSate ﬁugﬁef’ RaRE £30 FAB-
and, Bog- | val - QH.(652 "%13 00 qol ) EDC (575

LRMS (%%9a§lﬁ% F)483n 11?%% I) wer e added
[Oogafhereto and the resultant m xture was stirred under
nitrogen at OC for 4 hours. The reaction m xture was
Examplgaﬁiltloned between ethyl acetate and water, and the
ormmed organic | ayer was sequentially washed wth

4-N- (t¥BL 88u RO SATHEAL Y- BF LACai hathoWedeRY 185 YkAT 20 R anc-2 1 -

S OUT UTIT

deoxy-1-pB-D-arabinofuranosylcytosine (31la)

The procedure of synthesizing Compound 24c was repeated,
except that Compound 24b {(3.00 g, 4.58 mmol) and
dimethylthexylsilyl chloride (5.38 mL, 27.4 mmol) were employed,
whereby the Compound 3la was obtained as a white foam (1.78 g,

79%) .

H-NMR (CDC15)8 8.04 (1H, 4, J = 7.6 Hz), 7.45 (1H, br s) , 7.31 (1H,
d, J = 7.6 Hz), 6.28 (1H, d, J = 6.3 Hz), 4.73 (1H, t, J = 5.0 Hz),
4.04 (2H, m), 3.91 (1H, m), 3.71 (1H, dd, J = 4.6 Hz, J = 6.3 Hz),
2.16 (1H, m), 1.54 (9H, s), 0.90 (12H, s), 0.26, 0.22 (each 3H,
each s).

[0097]

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

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

arabinofuranosylcytosine (31b)
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sul fate anhydrate. After renoval of solvent, the
residue was purified through silica gel columm
chromat ography (0 to 2% nethanol/chloroform, whereby
t he Compound 31b was obtained as a white foam (1.04
g, quant.). 1HNWR (CDC13) 8 7.97 (1H, d, J = 7.6 Hz),
7.37 (2H, m, 6.22 (1H, d, J =5.9 Hz), 5. 01 (1H, d,
JompdurZd Hz)a 4765 w@H 1030 wWnd9) (B&k dibpsodvéd (hH,
nm, 3.72 (1H, dd, J =5.9 Hz, J = 3.0 Hz), 2.15 (1H
dichlommetlh&ie (2d6mlepachn@H3oeathvs)-OH. 0450. 86, ( 28BP mnpl) , EDC
0.21, 0.17 (each 3H, each s); FAB-LRVBE nfz 694 (WH).
(575 m§Q09810 mmol}, and DMAP (9 mg, 0.08 mmol) were added thereto,
3'-OD nmet hyl thexylsilyl-5 -0 (L-valyl)-2'"-cyano-2'-de
and thexyesulFdht anbbtunéuvasosyicyedsinder nitrogen at 0°C for 4
bis(trifluoroacetate) (31) Conpound 31b (1.00 g, 1.44
hours. mfille neestdioss aividye wak @ dreenethdogves )ethyl acetate
Under cooling with ice, trifluoroacetic acid (10 ni)
and wayes, Hed e cferBed apHIRREC baYET aeSnEREUPBLIadly washed
stirred for 3 hours. The reaction _nm xture was dil uted
with waieh ¥RPaFRFurated BriRent fal tavefdky fEyiRgJover sodium
ressure. The residue was 06U50|Ied Wi t

sultat & GERIITEFfros ADGrT GRRPBL i (39 S4on T GGRLGIT a8
por il o 678,471 “Uokundosfrrdesnpniy 40 sao2:
methan%f%@h@?d @nﬁlyhgiﬁrgg'i?hé8&§§£?3p95g %As O%E-?¥§d as a
white %33)%18%4 GE?H(&LE‘L‘ng 226 HZ)4 gsl?l(HlHt,dJ 236

H-NMR W%%F: 5§ gég% Tlﬁ n? 6 %EH glﬁ BgBWE§2Hm)2 %722 {1H,
49 _052§.H£F)}A') @?CmﬁH el C27H£1F6N509é| 94{,‘1)214495,9 (2H
m), 4.1¥ §u13unﬁ$ 9.7@-(f@9n§d,Cb = 5.9 Hz, J = 3.0 Hz), 2.15 (1H,
m), 1.51, 1.46 (each 9H, each s), 1.01-0.86 (18H, m), 0.21, 0.17
(each 3H, each s); FAB-LRMS m/z 694 (MH").

[0098]

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

arabinofuranosylcytosine bis(trifluorcacetate) (31)

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

whereby the Compound 31 was obtained as a white solid (812 mg,
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44.90; H, 6.18; N, 9.99; np 118-120C. [00991 Exanpl e
32
4-N-(tert-Butoxycarbonyl)-5 -O[N(tert-butoxycarbonyl
)-L-valyl]-
3'-O(tert-butyldinethylsilyl)-2"-cyano-2'-deoxy-I-(3-
D- arabi nof uranosyl cyt osi ne (32a) Conpound 24c (700
78%). nmg, 1.50 mmvol) was dissolved in dichloronethane (20
m.), and Boc-I-Val-CH (652 ng, 3.00 mml), EDC (575
'H-NMR MDA.,005maDk4]), (3rd DWAB) (9703 Q168 buvk) ,wer.gsadded br s),
thereto, and the resultant m xture was stirred under
7.69 (Hitradgeh at70€ En), 36. houlfsH, The deaclPi 8nHed xt Gr88wddH, d, J
partitioned between ethyl acetate and water, and the
7.6 Ho)ned. 05 ghblc taydr=was6sBglenti a#| )ﬁlﬁ/asméd 4wB8h (1H, m),
wat er and saturated brine, followed by drying over
3.99 (¥ddimm 2ulfafBHanhydratsd ALHerm) enBvap éﬁHsoI“‘)/enP 85 (12H,
the residue was purified through silica colu
m), 0.2hroPratdgieprly 219, e300 S?TEtﬁ%ﬁOLRHﬁIB/éngﬂ) (MﬁhéFEBQ/ Anal.
t he Conpound 32a was obtained as a white foamFié &é
Calcd Borq‘EpaH31F)st®#lN|\/F€(dtﬁc:1933) é*r? /Il - g C,
7.38 (2H, m, 3 (1 = 5.9 Hz), 5.01 (1H, d,
44.90; Ji- §. L8N, 9. %% (D, 1#? 1a0‘§a=4 14 (3H, m), 3.73
{0099](1H dd, J =5.9 Hz, J = 2.8 Hz), 2.15 (1H m, 1.52,
57 1.46 (each 9H, each s), 1.01-0.91 (15H, m, O0.18,
4 (each 3H, each s); FAB-LRVM5S mz 666 (MHd) [0100
Exampl%} - (L- VaI yI) 3'-O(tert-butyldi rrethyIS|IyI) 2'!cyan1)
of |

arabinofuranosylcytosine (32a)

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

'H-NMR (CDCl;) & 7.98 (1H, d, J 7.9 Hz), 7.38 (2H, m}, 6.23 (1H,

d, J = 5.9 Hz), 5.01 (iH, 4, J 8.4 Hz), 4.56 (2H, m), 4.34-4.14

(3, m), 3.73 (1H, dd4, J = 5.9 Hz, J = 2.8 Hz), 2.15 (1H, m), 1.52,

57



acid (10 nL) was added thereto, and the resultant
m xture was stirred for 90 mnutes. The reaction
m xture was diluted with ethanol, and concentrated
under reduced pressure. The residue was co-boil ed
wi th ethanol several tinmes, followed by purification
t hrough silica gel columm chromatography (5 to 15%
1.46 (o®mthavm|/ehthrsform olwbepebyilcHe @dnppound,32.was (each 3H,
obtained as a white solid (682 ng, 68%. 'H NWR
each s PMSB-BRBS48/¢26k6b(ME)), 7.79 (1H, br s), 7.67 (2H,
n, 6.18 (1H, d, J =8.2 Hz), 5.86 (1H, d, J = 7.6
[0100Hz), 4.75 (1H, m, 4.53 (1H m, 4.38 (1H dd, J =
6.6 Hz, J = 12.2 Hz), 3.99 (3H, nm, 2.17 (1H m,
51-0- (D-BSlybH 3¢+ 03 (teyt 3bupyldtmeshydmily)) -8 1¢ya9018' deoxy-1-
(each 3H, each s); FAB-LRVMS nlz 466 (NH-ZTFA) Ana
g-D-ar&bﬂm@fﬁxmno@25¢Bﬂéﬁhﬁﬁpﬁie(BrmﬁluqroagegéteH (5242' N
10.02. Found: C, 42.86; H, 5.89; N, 10.14;
qgmpqymﬁ;B%@1@g§o @gan%}@43@mol) was dlssolved in
"-O (D -tert-butyl nethyl sil 2' -cyanp-2' - o§¥
dlchlo{Pm%F]a%ﬁlﬁoﬁ?a‘H%kyl SRGT rf’eo%%%')‘g SR, " ERPH s Sacetic

amw@ﬁ@%%%%wgwﬁm@mh%mm
2. 14 12.0 .58 |
el BEBIAS f e b e

ethano@bl%% ?Etegg?é ég?nge 88% EgeggugEnUtf e %@Sldue was

UCE ressure

connos B3, el %é%—gag B UERL O Ten s 5 on

througl: sf’?l@agggi)cmlﬁ aQH‘EQmé’ES{;E‘ﬁ% re@ theysgesul tant

ture stirre room ature overnight. The

methanéf?éﬁéfg?fbfﬁyrewH@§eB?rEhE'@BﬁﬁoQﬁHM@Qnwﬁ%hﬁbtaﬁ%bat%s a

white solid (682 mg, 68%).

H-NMR (DMSO) § 8.43 (2H, br s), 7.79 (1H, br s), 7.67 (2H, m),
6.18 (1H, d, J = 8.2 Hz), 5.86 (1H, d, J = 7.6 Hz), 4.75 (1H, m),
4.53 (1H, m), 4.38 (1H, &4, J = 6.6 Hz, J = 12.2 Hz}), 3.99 (3H, m),
2.17 (1H, m), 0.95 {(6H, t, J = 7.3 Hz), 0.88 (9H, s), 0.17, 0.15
{(each 3H, each s); FAB-LRMS m/z 466 (MH-2TFA)*; Anal. Calcd for
CocH37FeNs0,81i+-0.3H,0: C, 42.95; H, 5.42; N, 10.02. Found: C, 42.86;
H, 5.89; N, 10.14; mp 118-120°C.

[0101]
Example 33

5'-0- (Di-tert-butylmethylsilyl)-2'-cyano-2'-deoxy-1-p-D-

arabinofuranosylcytosine (33)

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

in dichloromethane (25 mL}, and N-bromosuccinimide (2.14 g, 12.0
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and the forned organic | ayer was washed with saturated
brine, followed by drying over sodiumsulfate
anhydrate. After renoval of solvent, the residue was
purified through neutral silica gel colum
chromat ography (0 to 9% net hanol /chl orofornm), foll owed
by crystallization from nethanol, whereby the
mmol) WRAPANAEA3dhaastoohtabned asd arndi te€ssDtant (BbRtuPe was
1799 . 1HNWVR (DMBSO-d6) 8 7.72 (1H, d, J = 7.3 Hz),
stirred. 838 (3bin bemderabuz28 fOtHpnd, hdur En8 BR) midu2és(.1H he
d J=7.3 H), 574 (1H, d, J = 7.3 Hz), 4.44 (1H
solventddwad red@vddHanddr=rgdgced)pr8se8relHang) the gesidge was
(3H, m, 0.98 (18H, s), 0.11 (3H, s{; FAB- LRVS ml z 409
dissolyas in PMEI (6 CAl o) f orCNRAFINdcAch loGidg5 (8645 HY, 5.04 mmol)
7.89; N, 13.71. Found: C, 55.85; H_7.91; N, 14.11.
and imidasele ERafpl &, 320.35mmpe)t waKE| afdehy tHersse (3ag) the
Magnesi um (2.43 g, 100 nmol ) and iodine (catalytic
resultapbuni¥tulier vagdgedrredTRE FeOmnErmPgratiser: oxpynight. The
.chloride (12.3 nL, 100 nmmol) was added_dropw se
reactipRcpbrbUrf Wahi PREGARIGPRESPREFESPOFTRYL ACRIAES and water,

un enPLELEY R ST Bt oom LEmet oty L0k UL e,
coriosoH BRI SE,M08 LISHIEL SHLUERERL SOELSY oo o
B B e A e A
columnggfagé&%\?%%gwgggﬂ Kbi 9?09%- 22Mha2209 é@ﬂor%%@ )l e MBSwed by

ere n a nitrogen at nosphéere at
i YmethGhl f ar,
coons Py ReLLeTE g ko gkt SR S b
obtaink@ hbBe€ar§RUELARL1 THXYYES. mg, 17%).

'H-NMR (DMSO-d¢)® 7.72 (1H, 4, J = 7.3 Hz), 7.38 (2H, br d), 6.28

(1H, d, J = 5.9 Hz), 6.21 (1H, d, J 7.3 Hz), 5.74 (1H, d, J =
7.3 Hz), 4.44 (1H, dd, J = 13.4 Hz, J = 7.8 Hz), 3.98 (1H, m)
3.89-3.81 (3H, m), 0.98 (18H, s}, 0.11 (3H, s); FAB-LRMS m/z 409
(MH") ; Anal. Calcd for C;,H3,N,0,8i: C, 55.86; H, 7.89; N, 13.71.
Found: C, 55.85; H, 7.91; N, 14.11.

[0102]
Example 34, 35

tert-Amyldiethylsilane (34a)

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

After termination of exothermic reaction, the resultant mixture
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and the above-prepared tert-anyl magnesi um chl ori de THE
solution (100 nm.) was added dropw se thereto for 30

m nutes, and the resultant mxture was stirred at 70C
for 8 hours. The reaction mxture was left to cool,
and saturated aqueous anmoni um chl oride and n-pentane
wer e added thereto. The forned organic | ayer was

was fuXesdedsthreedt haesont tibmed aiowrdl, onsechetdbpaptepies tert-
brine, followed by drying over sodium sulfate

amylmagudyiat ehldhidsorEEnsolasionenoved, fol |l owed by
purification through distillation under reduced
Tr tclsloeosiheneby9t he Wonpdent Bwalhawasbdapaedvesd an THF
colorless liquid (boiling point; 30 nmHg, 95C

(100 mmracam@nethyseagnesgomachlPKANR ?@EC§Q¥6t30m7(0193Mn)200 mL,
1.32 (2H, m, 1.04-0.93 (6H m, 0.91 (6H s), 0.86

186 mm@BH, was 3dded @repyise. sherakp ij. a[ DipZpgen atmosphere at
S'-O(tert-Anyldiethylsilyl)-2'-cyano-2' deoxy-l-(3 D-

0°c, fqilr]aiwen'bfhy atolss gyg ol rﬂ@cgrrg,z]get@erature for hour Cuprous

Bis-O (tert-anyl diethylsilyl)- Egﬁgno 2

bromld% tgs%r%%rn%fﬁ?aﬂ%@}?c??%s?ﬁ@eﬁsgf 63ﬁ81§ §155%re'
s g3 AT et PG o
(100 m{‘\i\?l V?%dag?éag‘aﬁégg%%?%‘ﬁFggPoE E uin&%gr]lh mé)cjtﬁlventms
cenunciBE GFIRIES AT Lelics) pLesspce sandibe 1 s son
mixturldd See? 03 W) 06 LALARIOA 600008 ord2nld MBblorsae

wer e resu m Xt ure was

s o-HIFEFY ShEbOTDITPRELIEE I a0 DRagss g v
washed Bhete AOHetNGifRTMBHer and once with saturated brine,
followed by drying over sodium sulfate anhydrate. The solvent was
removed, followed by purification through distillation under
reduced pressure, whereby the Compound 34a was obtained as a
colorless liquid (boiling point; 30 mmHg, 95°C fraction, 4.53 g,
30%) . '
H-NMR (CDC13;)8 3.47 (1H, m), 1.32 (2H, m), 1.04-0.93 (6H, m}, 0.91
(6H, s), 0.86 (3H, £, J = 7.6 Hz), 0.61 (4H, m).

[0103]

5'-0- (tert-Amyldiethylsilyl)-2'-cyano-2"'-deoxy-1-p-D-

arabinofuranosylcytosine (34)

3',5'-Big-0- (tert-amyldiethylsilyl)-2'-cyano-2'-deoxy-1-f-D-

arabinofuranosylcytosine (35)

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

dichloromethane (25 mL), and N-bromosuccinimide (2.90 g, 12.3

60



organi c | ayer was washed with saturated brine,

foll owed by drying over sodium sulfate anhydrate.
After renoval of solvent, the residue was purified
t hrough neutral silica gel colum chromat ography
(0-91 net hanol / chl orof ornm), whereby the Conpound 34
(494 ng, 31s) and the Conpound 35 (600 ng, 27s) were

mmol) Wbt ahd@sd thOtdtasstmNy, avditdiee fosdnl {4 ixture was
Conmpound 34 'H-NVR (DMSO-d6) 8 7.74 (1H, d, J = 7.6

stirredizdt 7o f{&hpebatdie Ho261 Kbklr. MThé. K €dnt whs Jremoved
7.6 Hz), 5.73 (1H, d, J = 7.3 Hz), 4.34 (1H m, 3.95

under Yddhced Bré&6sBrd8 48¢, the, res8du¢rvhsqdigsalyed i@)DMF (5
1.06-0.97 (6H m, 0.89 (6H s), 0.83 (3H t, J 8

mL)} . CHDAC Oly@groqtm@rlqie J(J:EYJ-SLHZE) B'Fmsaqlﬁl\/@megmcﬂ%qle (L.72 g,
mz 407 (M H)-. Conpound 35 'H NVR (DMSO-d6) 8 7.63

32.0 myigH werg added thgrefopoapdHther refuland me;ﬂurg w3s
= 7.3 H), 5.76 (1H, d, J =7.3 % 4.66 (1H, =

stlrre@ @m@omﬁg@@q_ﬂ:uxre gverqlghﬁz) @gq_easctg%or% gp.p.xqﬁlre was
1. 36-0. (42H, n1 FAB-LRVB mz 565 (Md.) % % %

partltrala%%%e@see@?e@iy effl@e‘sa‘%§|aﬁlﬁis%amsﬁpﬁnsh 36gymed

organi ¢ LG s Oéﬁ?éé'(‘?gﬁhﬁ%%ua%e@ewﬁst y%Oﬁawsel. i drying
over aqiyli S5 1Hor LB UAGBF i (A e TR A hUvGe Rt the
resmdu?eﬁﬁﬁélﬁfr%s% 858y s fudR IR oo RORET R, e
chromaggé%ﬁéR d?orgaQ£é9Han81?EHi8ﬁ§%8rﬁ?ftwh8r889lth@n@ompound 34

agqueous anmoni um C

(494 mg, 31%) and the Compound 35 (600 mg, 27%) were obtained,
both 'assuming a white foam.

[0104]
Compound 34
IH-NMR (DMSO-d¢)d 7.74 (1H, 4, J = 7.6 Hz), 7.27 (2H, br d), 6.26
(1H, m), 6.20 (1H, 4, J = 7.6 Hz), 5.73 (1H, 4, J = 7.3 Hz), 4.34
(1H, m), 3.95 (1H, m) 3.86-3.78 {(3H, m), 1.34 (2H, g, J = 7.8 Hz),
1.06-0.97 (6H, m), 0.89 (6H, s), 0.83 (3H, t, J = 7.8 Hz), 0.69
(4H, g, J = 7.8 Hz); FAB-LRMS (negative) m/z 407 (M-H) .
Compound 35
H-NMR (DMSO-d6)8 7.63 (1H, 4, J = 7.3 Hz), 7.29 (2H, br s}, 6.22
(14, 4, § = 7.3 Hz), 5.76 (1H, 4, J = 7.3 Hz), 4.66 (1H, t, J =
6.6 Hz), 4.33 (1H, t, J = 4.9 Hz), 3.91-3.85 (3H, m) , 1.36-0.53
(42H, m); FAB-LRMS m/z 565 (MH").

[0105]

Example 36, 37
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and n-pentane were added thereto. The forned organic
| ayer was washed three tinmes with water and once with
saturated brine, and the thus-washed |ayer was dried
over sodium sul fate anhydrate. The solvent was
renmoved, followed by purification through distillation
under reduced pressure, whereby the Conpound 36a was
tert -BobyBdhbsblast@ls tohnel €36a) i quid (boiling point; 27
nmHg, 100C fraction, 13.6 g, 680). 'H NVR (CDC13) 8
R 7oty ldis)ords Blad H{18) 0 0L 961¢ 0 2kpod) Was 8igsolved in
Hz), 0.91 (9H, s), 0.54 (4H m. [01061
THF (180 - xﬁl.[teandBue;rltdbusgbumgsuelsymm Zhlopime THRepxdutiqgn (1.0M,
3-D- arabi nof uranosyl cytosi ne (36) 3
100 mLp' ws sadi¢d edropui yé dihevpboyusdeyl piproggangor: 3demiputes.
-1 - (3-D arabi nof uranosyl cyt osi ne (37) Conpound 36a
Cuproug lbrgnide 6(296 sl ) 2wa8 WNaLd| ved addedi ERl RBnEERYAEANT
(13.8 nL), and N-bronosuccininmde (1.20 g, 6.75 nmol)
mixtureast abitieided Hey et bl aring, atn@0theEor st hawes m Fng &saion
stirred at roomtenperature for 1 hour. The sol yvent

mixturg s chdbledto uraet r bk ceatpretedr eTUgRYST ABMPBRL PR, ghloride
s S o e o

eto he resul

washed g{ﬁ#%%\é@{‘g?g?‘gg %"F a‘%‘ﬁb e“BYEr ﬁ%éﬁ e aF eacié\’@ine '

t |
N (4t it o %cagéwﬁ.%%eﬁgsz@%@éiﬁgeéeaﬂmﬁsﬁate-
solvenéﬂ%#éaéggo L ngoifé$? g£¥i8?t #3Eh§8§?ﬁ”ﬁistillation

at'e anhy ent

fi n i a I
B 6 T

colorlég§ f?@@?&ngb0111ng p01nt,'27 mmHg, 100°C fraction, 13.6 g,

68%) .
lH-NMR (CDC13)8 3.75 (1H, bs), 1.80 (1H, m), 0.96 (12H, d, J = 5.4
Hz), 0.91 (9H, s), 0.54 (4H, m).

[0106]

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

arabinofuranosylcytosine (36)

3',5'-Bis-0- (tert-butyldiiscbutylsilyl)-2'-cyano-2"'-deoxy-1-B-D-

arabinofuranosylcytosine (37)

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

mL) . CNDAC hydrochloride (500 mg, 1.73 mmol) and imidazole {770 mg,
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36 (425 ng, 0.94 mol, 54% and the Conpound 37 (450
ng, 40% were obtained, both assum ng a white foam
[01071 Conpound 36 1H NVR (DVSO-d6)5 7.68 (1H, d, J =
7.3 Hz), 7.27 (2H, br d), 6.23 (1H, d, J = 5.9 Hz),
6.18 (1H, d, J = 7.3 Hz), 5.74 (1H, d, J = 7.6 Hz),
4.40 (1H, dd, J = 7.6 Hz, 13.2 Hz), 3.96 (1H, dd, J =
11.3 mBoD) wizreldddediziheBe8S; 3tH8 (8bnlbohntlmd@tur83waBHstirred
n, 0.96 (12H, m, 0.91 (9H, s), 0.86-0.62 (4H, m;
at roofABemRMSa (uegavverhight. 44gu£N¢¢@ctiomanqm@umueswas
1H- NVR (DMBO-d6) 8 7.54 (1H, d, J = 7.3 Hz), 7.25 (2H,
partitbone) betegen (athyd, ageeatzesan@) waseg9 ApA, the formeds
Hz), 4.63 (1H, n), 3.85- 3.80 (4H m, 1.79_(4H gL )
organi@. bayeu 2was dvaghed gwithyyatorggedobring) , fol gwesl y drying
g; FAB- LRVS (negative) mlz 647 (MH . [0108
over sggyap| BubBate apRyAYatfet M%ﬁt@fn@v%l)%ﬁl%‘ﬁjev‘?%’%a)the
The procedure_of synthesizing_ Conpound 34a was
r651du¢e%%%t@@rlféﬁéeb?rPﬁﬁb neHBY Ry Fé Pﬁﬁ 98y FRGHMBsi um

R

26 a2 il h4E ALY BB RS 18 St TP hso g, 408 were
, hi E I 0.93 200 m.,

Obtalnﬁéoyﬂﬁgﬁ;gééﬁglé%pggégate erzgyu:kgn ébnpong 38a was

[0107Pbtained as a colorless liquid (boiling point; 39 to
42 mmHg, 94 to 97C fraction, 8.86 g, 51%. 1H NWMR
Compout 3)S 3.52 (1H, bs), 1.37 (4H, m, 1.04-0.97 (9H,

0.90-0.84 (6H, m, 0.62 (4H, m.
'H-NMR (DMSO-d¢)8 7.68 (1H, 4, J = 7.3 Hz), 7.27 (2H, br 4), 6.23

(1H, 4, J 5.9 Hz), 6.18 (1H, 4, J = 7.3 Hz), 5.74 (1H, 4, J

It

7.6 Hz), 4.40 (1H, dd, J = 7.6 Hz, 13.2 Hz), 3.96 (1H, dd, J = 3.9
Hz, 11.7 Hz), 3.85-3.78 (3H, m), 1.90-1.83 (2H, m), 0.96 (12H, m),
0.91 (9H, 8), 0.86-0.62 (4H, m); FAB-LRMS (negative) m/z 449 (M-H) .
Compound 37
lH-NMR (DMSO-dg)d 7.54 (1H, d, J = 7.3 Hz), 7.25 (2H, br d), 6.09
(1H, d, J = 7.3 Hz}), 5.69 (1H, d, J = 7.6 Hz), 4.63 (l1H, m), 3.85-
3.80 (4H, m), 1.79 (4H, m), 0.90 (12H, 4, J = 6.8 Hz), 0.88 (9H,
s), 0.63 (8H, m); FAB-LRMS (negative) m/z 647 (M-H) .

[0108]
Example 38

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

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

(100 mL), which had been prepared from magnesium (2.43 g, 100
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[ 01091
-O [ D ethyl (3-net hyl pentan-3-yl)silyll-2"-cyano-2'-d
eoxy-| -3-D arabi nof uranosyl cyt osi ne (38) The
procedure of synthesizing Conpound 34 was repeat ed,
except that Conpound 38a (3.44 g, 20.0 mmol),
N- bronmosuccinimde (3.38 g, 19.0 mmol), CNDAC
mmol) dnydr detthbordes’ (BeBRylipert@deminB) 6 ahd 1061 dandl) e
(1.30 g, 19.0 nmol) were enpl oyed, whereby the
trichl&oopblamde 880 wasmbbt abnédmaslh; wantieefbyimagdesigm chloride
0.71 mml, 9%9. 1HNWR (DMSO-d6) 8 7.72 (1H, d, J =
THF soluidiz) (07936, (200 bhL, d)906mesl) (weredemploysds mhpreby the
6.19 (1H, d, J = 7.6 Hz), 5.74 (1H, d, J = 7.3 Hz),
Compounrd 3984 1w s d@btamed 8sHa, cglerigss legulg Qboe-imngdﬁomt 39
J = 2.0 Hz, J =11.7 Hz), 3.87-3.77 (3H, m,
to 42 wmHg, 19/811:(@4?17 Gr)fraa:tgigon,(ﬁ?rl% gJ =% 8 Hz), 0.86
(3H, s), 0.81 (6H, t, J =7.3 FE) 0.69 (4H, ;
H-NMR F(A@G_IRWE m52423H( VB®) . ; 1ARA| (4Bal 89 f dr- 0@2OHIINAGKS 1)
11; N, 13.26. Found: C, 55.61; H,
0.90- 0834L5(6}N ‘&é 5@) 62[@&&01mi£xarrp| e 39
3'-O(tert-Anyldiethylsilyl)-2"-cyano-2'-deoxy-|-R D
[0109%rab|nofuranosylcyt03|ne (39) Cbnpound 35 (600 ny,
| 64 (1.

1, ¢ -{) ??fwass?lved el napel - nb) anq_ -D-
._the resul ant .ot xtur s stirred at roon1te erat ure
EEEE5E$€¥i¥5$%é%x—i§ﬁ%%§éEX?Iy, sat ur at ed aqueougpsodlum
nat eg e
e AR e R L R S
except?@?#g dﬁ%&ﬂg&ﬁ§§§d(94&5 %gt§b BNEmsal Ur AL8doRbslBcinimide

rying over sodi um sul fate anhydrat e.

(3.38 gfftfé dserﬂﬁcyﬁi ofNp&E! M?&kochmériﬁé' ddesvag, pyrioki @fhol), and
hrough neutral silica gel

imidazole (1.30 g, 19.0 mmol) were employed, whereby the Compound

38 was obtained as a white foam (300 mg, 0.71 mmol, 9%).

'H-NMR (DMSO-d¢)8 7.72 (1H, d, J = 7.6 Hz), 7.26 (2H, br d), 6.25
(1H, d, J = 5.6 Hz), 6.19 (1H, 4, J = 7.6 Hz), 5.74 (1H, 4, J =

7.3 Hz), 4.30 (1H, dd, J = 7.6 Hz, J = 13.4 Hz), 3.96 (1H, dd, J =

2.0 Hz, J = 11.7 Hz), 3.87-3.77 (3H, m), 1.47-1.31 (4H, m), 0.99
(64, t, J = 7.8 Hz), 0.86 (3H, s), 0.81 (6H, t, J = 7.3 Hz), 0.69
(4H, m); FAB-LRMS m/z 423 (MH'); Anal. Calcd for C;H3sNs04S1i: C,

56.84; H, 8.11; N, 13.26. Found: C, 55.61; H, 8.15; N, 13.50.
[0110]

Example 39

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

arabinofuranosylcytosine (39)

Compound 35 (600 mg, 1.06 mmol) was dissolved in methanol
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col um chr omat ogr aphy (9% et hanol / chl orof orm,
wher eby the Conpound 39 was obtai ned as a white foam
(147 nmy, 34%. 1HNWR (DMSO-d6)3 7.79 (1H, d, J = 7.6
Hz), 7.27 (2H, br d), 6.16 (1H, d, J = 7.6 Hz), 5.77
(1H, d, J = 7.6 Hz), 5.21 (1H, m, 4.65 (1H t, J =
6.3 Hz), 3.85-3.59 (3H m, 3.60 (1H m, 1.34 (2H q,
(1.8 mﬂ), Zn8 mE}thadeB801€6HicMhcil. §83¢6pL) Syvas0ale@3dhetreto, and
= 7.6 H), 0.73 (4H m; FAB-LRM5 (negative) niz
the reéﬁytéhtkmixtﬁﬁé1Wﬁs Examped 40 room temperature for 2 hours.
| sobut yl di i sopropyl sil ane (40a)
Subseq@knsbpr opgtuhbbedsatianeugleodinm, hgdrogemeyrbaaate and ethyl
dissolved in THE (100 nlL), and isobutyl magnesi um
acetat@rWﬁraea¢ﬁEdszuth©nr€§C€mPn OB LHER, wﬂ@dag@@dformed organic
dropwi se thereto under nitrogen for 30 m nutes.
layer wapssqaeantjalivpraghedr vithevabes agd saturawsd) bxdae,
added to the resultant m xture, followed by stlrrlng
followgd bpclsyingi gHer FRE1umegbifshenplbyrEakss | Bffeforemoval of

cool, and saturated aqgueoqu m chl ori de .and
solveng. pERgaREShErs Eﬂﬂeﬂu RELE otgnggg oPfEG Gl &itdca gel

cotumn BN EnFERe R RRe ﬁ?s&eao@%ﬁw“?o%&é?”%&%@?av eh

rate The ved Ql.l owed

ComPOHB§ %gi%?ggg 3ﬁn?ﬂr§ﬁg§bgﬁ§¥ d&&?ﬁodﬁggomﬁd’34 *dduced
H-NMR p@?%iﬁs 8 PGB abes By sone. By gt s B e 616
(1m, af gCt'? 6 H )2659g75ggﬁ é?‘y 9gC?Cﬁ§bS %.%% Q&ﬁ,'ﬂr, 4.65

(1K, tg)J T-%?%(%??sg%u?éPéﬁgéoéﬁgpym%flil60 féyéng)i ldggx;zH' <
J = 7.6/m&$;D1.00 (6H, m), 0.88 (6H, s), 0.82 (3H, t, J = 7.6 Hz),
0.73 (4H, m); FAB-LRMS (negative) m/z 407 (M-H) .

[0111]
Example 40

Isobutyldiisopropylsilane (40a)

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

solvent was removed, followed by purification through distillation
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ar abi nof ur anosyl cyt osi ne (40) Conpound 40a (1.53 g,
8.90 mmol ) was dissolved in dichloronethane (25 ni),
and N-bronpsuccininmde (1.54 g, 8.68 nmol) was added
thereto at 0C, and the resultant m xture was stirred
at roomtenperature for 30 mnutes. After the sol vent
was renoved under reduced pressure, the residue was
under rhedsctdedrenside, ¢BeBebis) thandofepbAtdhydeowhkopbtieined as a
(500 ng, 1.73 mmol) and imdazole (770 ny, 11.3 nmol)
colorlees el bgded (beiting podnthe7or esHbt anb2nist uoe°@asdraction,
stirred at roomtenperature for 7 hours. The reaction
8.26 gmXx0@¥re was partitioned between ethyl acetate and
water, and the forned organic |ayer was washed with
'H-NMR s(aID,(IJ&t)édeEBné;LH f ol l,0ed tby(1df,yimg over5 soBHmm) , 0.98 (6H,
sul fate anhydrate. After renoval of solvent, the
m), 0.8%s{e Das PuPbffied, tH ough neutral silica ge
col utm chr omat ogr aphy (5% et hanol / chl orof orm,
(0112Mhereby the Conpound 40 was obtained as a white foam
(910 ngy, 88% . 1H NMR (DMSO-d6)3 7.65 (1H, d, J =
3',5'-Bys- O7l§©bwmdh%8@§ronybsllylm2 dcyane-2' ﬁdﬁIQ?{Y g - ﬁaD-
H d, J = 7 6 Hz), 4 68 (1H m, 3.98- 3.84 (4H,
arablnfla 1 . m, 0.95 (12H, d, J:6.6n)

¢§@§RH%£6 (lng3 gﬁB Lg%m%mof)58gs(gq%%olbgél§£ 66
dichloEP ﬂgﬁbug édl oprggyk8%£¥ %Hchggglé '2E9$¥'%'REQEB

hno NSy cytozlne roce

t

ety SR 8 S S o
stirre@Cid fég %%érgygfé pete38mkA¥eds . mh@f@@ﬂ Eﬁ@ solvent was

npoun tained as a white foam (263
removed3fder reduced pressure, the residue was dlssolved in DMF

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

'H-NMR (DMSO-d¢)8 7.65 (1H, d, J = 7.6 Hz), 7.29 (2H, br d), 6.22
(1, 4, J = 7.6 Hz), 5.75 (1H, d, J = 7.6 Hz), 4.68 (1H, m), 3.98-
3.84 (4H, m), 1.84 (2H, m), 1.02 (28H, m), 0.95 (12H, 4, J = 6.6
Hz), 0.66 {(4H, m); FAB-LRMS m/z 593 (MH").

[0113]

66



1HNWR (DMBSO-d6) 8 7.79 (1H, d, J = 7.
br d), 6.15 (1H, d, J = 7.6 Hz), 5. 7 (1H, d, J =7.6
Hz), 5.22 (1H, m, 4.68 (1H t, J = 6.1 Hz), 3.83(2H,
m, 3.74 (1H, n 3.58 (1H m, 1.84 (1H n,
1.02-0.91 (20H, m, 0.68 (2H, m; FAB-LRMS (negative)
mz 421 (MH)-. [0114] Exanple 42
Exampld® £1 hyl (2- met hyl pent an-2-yl)silane (42a) The procedure
of synthesi zi ng Conpound 34a was repeated, except
3 ' -0-TIsbBht ¢ dEL BypPepyasi Py y - prgegshorrchbabkete 1 FBED-
solutron (100 ni), which had been prepared from
arabinofgnasosyl¢Prd8ige 100) mmol ) and
2-chl or o- 2- net hyl pentane (12.0 g, 99.0 mmol);
The gittoceditanef (9yTohesiz b6y 1ICampbyndadg was repeated,
et hyl magnesi um chl oride THE solution (0.93M 200 n_,
except 1t188t nfiohyowed e4 enpt 09 edg , WwAeh ébymnpeé) @@dp@@ﬁaamzﬁulf onic
was obtained as a colorless liquid (boiling point; 40
acid (&mMHgL:, 11)03tmeDBOvéracemphoyedﬁzwgemb% ther NRpound 41 was
(CDC13) 8 3. 47 n% 1.32-1.21 (44, m, 096(6H t,
Obtaln?d—assalwlll&t}e ﬁﬁ '§¥ @3% (3H t, J = 6.5 Hz),
0. 66-0. 56 (4H, n) [0
"H-NMR S(DDQOS'Q@)Pd""ef’HyI(@ﬁ n@tv mﬂ ﬁeﬁt &nHzly| )73|2I7yl(]2H2 gy dio- 6-15
deoxy- 67 1-0-D- arahi nqf urano yI cytos 4 The
(1H, dpr'if)ced'ﬂr% B¢) syﬁtrﬁgsﬁﬁnggcoﬂpouﬁ é \S/)va é i%‘

on, 2L A 58, Oy o, w0, 1.5
(1H, mPdeSSQ' gge(é abré g%ployédm)ﬁﬂgABbEhﬁ%thggatlve) m/z

ound 42 was obt ained as a white foam (1 67 g,
421 ‘Mg@fm 1H NMVR (DVBO-d6) S 7.62 (1H, d, J = 7.3 Hz).
(01141 31 (2H, m, 6.22 (1H,

6 Hz), 7.27 (2H,

Example 42

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

The procedure of synthesizing Compound 34a was repeated,
except that 2-methylpentan-2-ylmagnesium chloride THF solution
(100 mL), which had been prepared from magnesium (2.43 g, 100
mmol) and 2-chloro-2-methylpentane (12.0 g, 29.0 mmol);
trichlorosilane (9.70 mL, 96.1 mmol); and ethylmagnesium chloride
THF solution {(0.93M, 200 mL, 1.86 mmol) were employed, whereby the
Compound 42a was obtained as a colorless liquid (boiling point; 40
mmHg, 100 to 103°C fraction, 6.62 g, 40%).

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

3',5'-Bis-0-[diethyl (2-methylpentan-2-yl)silyl] -2'-cyano-2'-deoxy-
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d J=7.3 H), 576 (1H, d, J = 7.6 Hz), 4.66 (1H,
nm, 3.98-3.84 (4H, m, 1.26 (8H m, 1.06-0.84 (30H,
m, 0.63 (8H, nm; FAB-LRMS niz 593 (VH ) [0116]
Exanpl e 43
3'-O[Diethyl (2-nethyl pentan-2-yl)silyl]-21-cyano-2'-d
eoxy-1-(3-D arabinofuranosyl cytosine (43) The
1-B-D- FDCHEWF erHioSYIEPess vhag (£pppound 39 was repeat ed,
except that Conpound 42(360 ng, 0.607 nmol) and
Tiet haneseddoni of synidh¢80zinglCampuohyl 4erwaenpkpgated.
wher eby the Conpound 43 was obtained as a white foam
except (ShanyCoddynd’ $RAMR ( DVEOD:! d$§807mm921(1|—lN Broposugcinimide
Hz)727(2Hbrd)617§Ep J =7.3 H), 5.78
(2.77 ¢1H5d6 Wmaly, 3C¥RAC Bydgoch ﬁ}de4 6641(SEH 4t.90jmmol) , and
63Hz)385354(4Hrr) 1.28 (4H, 1.03-0.97
1m1daz<zg-‘e¢+ ()18 098832 6%, mB1) owepe(smployef, —Wi?ee;ehy) thg, gempound
m; _ FAB-LRMS mlz 423 (MH+). [0117] Exanpl e 44
42 was @%t@w%%ywuas%%‘éﬁyf@@nﬂaﬁ -6449) FHE) pr ocedure of

@;mthe& Zi n% npound 40a was repeat ed, except
"H-NMR ¢ SQﬁdséép op7| &Faﬁor@s;l Pare7( 4. )r‘rL'7 Qé dzﬁlnol“)) rafd 22 (1H,

a, o = oy e enifo §i%“"%ﬁé$?ﬁ e hoEal g ke k. Hh  T8%08-3. 4
%?i@ 28683, s@%"' PabfrBnet 1 Hhtly ‘32 oS30 Rl 77 Fan-LRvs

)8301(1H . 107(14H M, 0.62 (2H m,
m/z 59% M, -0.46 (1H ). [0118]
[o116]
Example 43

3'-0- [Diethyl (2-methylpentan-2-yl)gilyl] -2'-cyano-2'-deoxy-1-f-D-

arabinofuranosylcytosine (43)

The procedure of synthesizing Compound 39 was repeated,
except that Compound 42 (360 mg, 0.607 mmol) and methanesulfonic
acid (80 pL, 1.2 mmol) were employed, whereby the Compound 43 was
obtained as a white foam (55 mg, 11%).

IH-NMR (DMSO-d¢)d 7.71 (1H, 4, J = 7.3 Hz), 7.27 (2H, br d), 6.17
(14, d, J = 7.3 Hz), 5.78 (1H, d, J = 7.3 Hz), 5.19 (1H,m), 4.66
(1H, t, J = 6.3 Hz), 3.85-3.54 (4H, m), 1.28 (4H, m), 1.03-0.97
(6H, m), 0.88 (6H, s), 0.82 (3H, t, J = 7.6 Hz), 0.73 (4H, m);
FAB-LRMS m/z 423 (MH").

[0117]

Example 44

Cyclopropyldiisopropylsilane (44a)

The procedure of synthesizing Compound 40a was repeated,
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3
5'-Bi s- O cycl opropyl dii sopropyl silyl-2"-cyano-2'-deoxy
-1-(3-D arabi nof uranosyl cytosi ne (44) The procedure
of synthesi zing Conpound 40 was repeated, except that
cycl opropyl di i sopropylsilane (1.05 g, 6.92 mol ), N
: bronosuccinimde (1.20 g, 6.75 mmol ), CNDAC
except hylhiocdl dedoeoPDE&hhyrosildBemil J 0 ahd Pl dammbé ) (ZR4
ng, 11.3 nmol) were enployed, whereby the Conpound 44
cyclopyasy haghestumsbropifie VEF| selihtgond (1860, #§ @LO6yere
"H-NWR (CDC13)8 7.76 (1H, d, J = 7.6 Hz), 6.26 (1H, d,
employedd = $h@rely , the, ampakhdds4d wag, ebrpjned, 88 glpclpyless
3.68 (1H, t, J =2.9 Hz), 1.04 (28H m, 0.67 (4H,
liquid mjhoDl#dg (Féfini) , 35 0mBBg( 286 b, 8FAB-IRMT ionz 5684 g, 50%).
(M#). [0119] Exanple 45
'H-NMR 3COO1GY 6| dpPd] 29 Hdi M$oprlo®y silU4y,- M)-.cyarf 2({2Heorly. | 0.28 (2H,
(3-D arablnofuranosylcyt05|ne (45) The procedure of
m) , 'Os®®t hEZi Zhhg Conpound 39 was repeated, except that
Conmpound 44 (880 ng, 1.57 mmol) and net hanesul fonic
[0118l3¢cid (203 L, 3.14 nmmol) were enpl oyed, mhereby t he
Conpound 45 was obtalned as a_white foam (24
3',5' -Bi9s0- goceRRRRY L BT gy ¥sydyly - ﬂYaHO 27- dng;w 1-p-D-

oH . br. d), 6.15.. (1H d. J = 7.3 Hz), 5 77 (1H,
arablnqiunaﬁ %E¥E$_i%_gég%&(, , 4.75 (1H, ) , 3. 85(3 73

lip edifl 59 %@"%aa%i%n@é@neﬁwggaa polhea.
except {at Y{pondiplos CRUERLATCIIROMONS 5, Co. 35 Wiow) , -

bromos&é%fﬁﬁml&@zpi.zo g, 6.75 mmol}, CNDAC hydrochlorlde (500 mg,

1.73 mmol), and imidazole (770 mg, 11.3 mmol) were employed,
whereby the Compound 44 was obtained as a pale yellow liquid (880
mg, 91%).

"H-NMR (CDC13)5_7.76 (1H, 4, J = 7.6 Hz), 6.26 (1H, d, J = 5.9 Hz),

5.74 (1H, 4, J 7.6 Hz), 4.03 (1H, m), 3.68 (1H, t, J = 2.9 Hz},

1.04 (28H, m), 0.67 (4H, m), 0.44 (4H, m), -0.38 (2H, m); FAB-LRMS
m/z 561 (MH").

[0119]
Example 45

3'-0-Cyclopropyldiisopropylgilyl-2'-cyano-2'-deoxy-1-3-D-

arabinofuranosylcytosine (45)

The procedure of synthesizing Compound 39 was repeated,

except that Compound 44 (880 mg, 1.57 mmol) and methanesulfonic

acid (203 uL, 3.14 mmol) were employed, whereby the Compound 45

was obtained as a white foam (240 mg, 38%).
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Exanpl e 46
3'-O(tert-Butyldiisobutylsilyl)-2'-cyano-2'-deoxy-1-(
3- D arabi nof uranosyl cyt osi ne (46) The procedure of
synt hesi zi ng Conpound 39 was repeated, except that
Compound 37 (250 ng, 0.39 mmol) and net hanesul fonic
acid (25 L, 0.39 mmol) were enpl oyed, whereby the
1H-NMR Compooing, )46 Mas  (abt,aidned as 7 avizd)e fo@s (BM,mhr d), 6.15
29% . 1H NWR (DVBO-d6)S 7.79 (1H, d, J = 7.3 Hz), 7.27
(1H, d4(¢28, =bF.d) Hz6,18.771H1Hd, A J % J.lzHz)5. BZ201H1H, m), 4.75
= 7.6 H), 5.22 (1H, m, 4.70 (1H t, J = 5.9 Hz),
(1H, m3B,88-8579.72H,(3H), m3,73.61H,(18d, m) ,=1400 HAAH,Jm 12 .33 (2H,
Hz), 3.61 (1H, dd, J = 4.2 Hz, J = 12.3 Hz), 1.92-1.82 ]
m), 0.B2H(2H), m),980(¢33H(1H) , m);9FABSHRMS) (n@ogd-iyeg2 m/4H405 (M-H)
m ; FAB- LRVS ége ative) mz 449 (MH)-. [0121]
i AnalpxGaprd £2r RiBLeNdWPLsofropPl-dBiafe (7424 N, 13.78. Found:
Di isopropglchlorosilane (13.1 L, 76.8 mol) was
C/, 55.-4itssBkvéd37inNTHE3¢?8-nl), and n-butyl nagnesi um
chloride THE solution (0.84M 100 ni, 84 mmol) was
[0120hdded dropwi se thereto in a nitrogen atnosphere for
10 m nutes. Subsequently, cuprous bromn de (286 , 70
Examplg 46 nmpl) was added to the resultant mixture, "
follomeg i,st' [

3'-0-(

ULy ! —and Sty FeRd s
arabin rn£8g1 glggquean6 -pentane were added thereto.
——————%ggggefﬁgg~¥fgaﬁfe—+a721 was washed three tines wth

?ﬁéeﬁréeggggéfo%”EQnéﬁégﬁéﬁggo%Bhﬁ UEQUQ9tQ% repeated,

us=was ayer was dri e ver “sodium sul fate

exceptaEHXEr@Bﬁpoaﬂa 59l v88h WBS of.8mPWRb1)f AHOWRd HYresul fonic

purificatton through distillation under
acid (25 pL, 0.39 mmol) were employed, whereby the Compound 46 was

obtained as a white foam (50 mg, 29%).

'H-NMR (DMSO-d¢)é 7.79 (1H, 4, J = 7.3 Hz), 7.27 (2H, br d4), 6.13

(1H, 4, J 7.3 Hz), 5.77 (1H, 4, J = 7.6 Hz), 5.22 (1H, m), 4.70

{1H, t, J 5.9 Hz), 3.86-3.79 (2H, m), 3.74 (1H, dd, J = 4.9 Hz,

J = 12.3 Hz), 3.61 (1H, dd, J = 4.2 Hz, J = 12.3 Hz), 1.92-1.82
(2H, m), 0.98 {(12H, m), 0.91 (9H, s), 0.86-0.62 (4H, m); FAB-LRMS
{(negative) m/z 449 (M-H) .

[0121]
Example 47

n-Butyldiisopropylsilane (47a)

Diisopropylchlorosilane (13.1 mL, 76.8 mmol) was dissoclved
in THF (75 mL), and n-butylmagnesium chloride THF solution (0.84M,
100 mL, 84 mmol) was added dropwise thereto in a nitrogen

atmosphere for 10 minutes. Subsequently, cuprous bromide (286 mg,
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reduced pressure, whereby the Conpound 47a was
obtained as a colorless liquid (boiling point; 50
nmg, 93.2 to 95.5C fraction, 8.43 g, (4-06).
1H NVR(CDC13) 8 3.41 (1H, m), 1.41-1.30 (4H, m,
1.06-1.01 (14H, nm, 0.94-0.86 (3H m, 0.64-0.57 (2H,
m. [0122]
2.00 midl 5wk sadddd-tmit tyheli Feop! oyt smiyt)prd, - Eghhowd- dgox
y-1-(3-D arabi nofuranosyl cytosine (47) Conpound 47a
stirrid@.dt7 @p°ClZdyr mrilgursas thesekwedibh mdixthirer et Hefe to
(25 nmL), and N bronpbsuccinimde (2.19 g, 12.3 mmol)
cool, awd smidochitddragewects Ommembun hehlesifie apnd i xpentangswere
stirred at roomtenperature for 30 mnutes. After
added themntad. offhes fomed ewganircedipaar prass stashed Hhree times
resi due was dissolved in DM (5 nL). Subsequently
with waiNDAGIH) s | wiilklesaunated Brdae mang bR thﬁrﬁd‘&%éhéd
(1.72 g, 25.2 nmmol ) were_ added thereto, and the
layer was Axkel oved FROWs 415360 amhedeater AhRiQlvete was
reaction mxture mas artltloned

removedy it W MABIEL STRR T Hen FRToRan ISSETLIrEleR yader

hed with sat ur.at

reduced RRSAIGIf dt'e" mﬁﬁa%b ééOW?lfé*?élr Hovar® opPEgH e 45"

t he reS|due was. purified through siljica_ge
COLOTLEAR R Py Y (PEE b SRS ) BT 81 EPormy o C fraction,
8. 43 mg%%%by the Cbnpound 47 was obtained as a white foam
22 9 5% 'y, 239). 1H-NI\/R(DI\/SOd6)6760(1H d, J =

1H-NMR(F§hl3g82g ifF'§§ L 6%§(1£§U (Qg mT77é3E§EE 0§ Q%4H m),
0.94-0 333} 64 AH . M. 015'?9(2"H24m£8"' m 0.97-0. 95 (28H,

. 10.81-0. 79 (6H, 0.62 (4H, n); FAB-LR\B
[0122]MZ 5903 (M—I') [0123]

3',5'-Bis-0- (n-butyldiisopropylsilyl)-2"'-cyano-2'-deoxy-1--D-

arabinofuranosylcytosine (47)

Compound 47a (2.17 g, 12.6 mmol) was dissolved in
dichloromethane (25 mL), and N-bromosuccinimide {(2.19 g, 12.3
mmol) was added thereto at 0°C, and the resultant mixture was
stirred at room temperature for 30 minutes. After removal of
solvent under reduced pressure, the residue was dissolved in DMF
(5 mL). Subsequently, CNDAC hydrochloride (1.11 g, 3.84 mmol) and
imidazole (1.72 g, 25.2 mmol) were added thereto, and the
resultant mixture was stirred at 60°C for 7 hours. The reaction
mixture was partitioned between ethyl acetate and water, and the
formed organic layer was washed with saturated brine, followed by
drying over sodium sulfate anhydrate. After removal of solvent,

the residue was purified through silica gel column chromatography
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Exanpl e 48
3'-O(n-Butyl diisopropylsilyl)-2'"-cyano-2'-deoxy-|-R-D
- ar abi nof uranosyl cyt osi ne (48) Conpound 47 (522 ng,
0.880 mml) was dissolved in nethanol (1.5 nL), and
nmet hanesul fonic acid (0.10 nL) was added thereto, the
resultant m xture was stirred at roomtenperature for
(0 to 99 méthates/chubsefivent | ywheatbyathd aqupousdsadi was
hydr ogencar bonate and ethyl acetate were added to the
obtainé@axd | ®nwinl xé ufeamansi22 heg, ozgahi c | ayer was
sequentially washed with water and saturated brine,
H-NMR (opidoowRaSby . doyi(ng, oder Jsedi7um Hul f ave 2anhpdr, atbe. s}, 6.18
After renoval of solvent, the residue was purified
(1H, dth¥ough. heldizlal5.691 (tHd, g8l dorurm3cHEbmatogPaphil, (£1% =
nmet hanol / chl orof orm), whereby the Conpound 48 was
7.8 Hzbbtdi 923 a&4 a(4hi t®) f ohrR91¥924y (84gom) 0.97-0.95 (28H, m),
1H-NVR(DMSO-d6)8 7.79 (1H,_d, J = 7.4 Hz), 7.26 (2H .
0.81-0hF9 df6Hp.mb, QaVL-@;63 &AH, 3nly) FAB-RRME1 /29593 M"Y,
Hz), 5.21 (1H, br s), 4.65 (1H t, J = 6.4 Hz),
[0123]3 86-3.78 (3H, n), 3.73-3.56 (1H, n), 1.01 (14H, m,
0.89-0.84 (3H, m, 0.74-0.69 (2H, mM; FAB-LRVS nifz
Examplg 288 (MH ) [0124] Exanple 49 72

Di i sopropyl -n-propylsilane (49a) The procedure of
3’-0—(:@;@#%@;%@%@& 22 \E aaf a8€OX¥ ¢ daBrPrhat

. Nzpro In? nesium br opi de THE sol ution (1.04M 100 mi,
ﬁﬁ%ﬁ%ﬂm%%@ wher eby t he ICon'pound 49a was
. A heg L nk: <60
CHRRL0ES 27, S50 05t ot L (PR B08gpLEL: sRoncthancy
(1.5 m%fgggﬁgéﬁg%gaﬁﬁéufgoﬁ}ELagidSXO.iosﬁLi'@gs(%HdeH)thereto,

the resultant mixture was stirred at room temperature for 30

minutes. Subsequently, saturated agqueous sodium hydrogencarbonate
and ethyl acetate were added to the reaction mixture, and the
organic layer was sequentially washed with water and saturated
brine, followed by drying over sodium sulfate anhydrate. After
removal of solvent, the residue was purified through neutral
silica gel column chromatography (11% methanol/chloroform),
whereby the Compound 48 was obtained as a white foam (179 mg, 48%).
1H-NMR (DMSO-dg)d 7.79 (1H, 4, J = 7.4 Hz), 7.26 (2H, br d), 6.16
(1H, 4, § = 7.3 Hz), 5.77 (1H, 4, J = 7.4 Hz), 5.21 (1H, br s),
4.65 {(1H, t, J = 6.4 Hz), 3.86-3.78 (3H, m), 3.73-3.56 (1H, m),
1.01 {144, m), 0.89-0.84 (3H, m), 0.74-0.69 (2H, m); FAB-LRMS m/z
423 (MH") .

[0124]

Example 49
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M, 0.64-0.57 (2H, m. [0125] 3
5'-Bi s-O (diisopropyl-n-propylsilyl)-2"-cyano-2'-deoxy
-1 -(3-D arabi nof uranosyl cytosi ne (49) The procedure
of synthesi zi ng Conpound 47 was repeated, except that
CNDAC hydrochl oride (2.22 g, 7.69 mmol) and Conpound
49a (3.99 g, 25.2 mmol) were enpl oyed, whereby the
Di i sopf@rpbDund Ao wesi 1 it aia24) as a white foam (1.82 g,
429 . 1H NVR(DMSO- d6)8 7.60 (1H, d, J = 7.6 Hz), 7.23
T, ptwceasdyrd. dB srithesizing Qoupeund 4789wdgHredeated,
= 7.6 H), 4.59 (1H, t, J = 7.3 Hz), 3.96-3.87 (2H,
except Mha3. 7PpRoFBli@hesjym lbromide 7TERHsohption, ¢9-04¥6 100 mL,
(28H, m, 0.68-0.57 (4H, m; FAB-LRM5S nmiz 565 (IVH).

104 mm$DN 26}s Exmipbdred) whereby the Compound 49%a was obtained as a
3'-O (D isopropyl-n-propylsilyl)-2'-cyano-2'- deoxg- 1-(
colorl&s®- 1mmabd ntiotr hilosypeinosi e 8By, TAR. pr beedpe0of fraction,

synt hesi zi ng Conpound 48 was repeated, except that
9.38 gCompound 49 (1.17 g, 2.07 nmol) was enpl oyed, whereby
t he Conpound 50 was obtained as a white foam

381 ny,
"H-NMR (0515) & 134+ ARR( BVBG86$8: 71753 (¢ 1H20d (25, :m’r.f41$-|§)2,' 07345 (141,

2H, br 6.16 73 (1H, d, J = 7.3 Hz), 5.77 (1H, d,
m) . O-éﬂ'ﬁov?'h r B o0 (1H, t, J = 5.12), 4.65 (1H, t, J =
fo1250-4 HZ), 3.86-3.56 (3H m, 3.34-3.27 (1H m),

1.46-1.34 (2H, m, 1.04-0.93 (17H, m, 0.74-0.68 (2H,
. FAB-, LRMS 4 LA . "
e seiat by 151 685 - 2ol %, sgegrye -p-D-

'V -

arabind éﬁﬁo§§18§éﬁéiﬁk %3951"[0i27] Exanpl e 51

The procedure of synthesizing Compound 47 was repeated,

except that CNDAC hydrochloride (2.22 g, 7.69 mmol) and Compound

49a (3.99 g, 25.2 mmol) were employed, whereby the Compound 49 was

obtained as a white foam (1.82 g, 42%).

1H-NMR (DMSO-d¢)d 7.60 (1H, d, J = 7.6 Hz), 7.23 (2H, br s8), 6.18
(14, 4, J = 7.4 Hz), 5.69 (1H, d, J = 7.6 Hz), 4.59 (1H, t, J =

7.3 Hz), 3.96-3.87 (2H, m), 3.79-3.73 (2H, m), 1.40-1.17 (4H, m),

0.99-0.86 (28H, m), 0.68-0.57 (4H, m); FAB-LRMS m/z 565 (MH") .
[0126]

Example 50

3'-0- (Diisopropyl-n-propylsilyl) -2'-cyano-2'-deoxy-1-B-D-

arabinofuranosylcytosine (50)

The procedure of synthesizing Compound 48 was repeated,
except that Compound 49 (1.17 g, 2.07 mmol) was employed, whereby
the Compound 50 was obtained as a white foam (381 mg, 45%).

-NMR (DMSO-d¢)8 7.79 (1H, &, J = 7.4 Hz), 7.26 (2H, br d), 6.16
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Di i sopropyl (2, 2-di et hyl propyl )sil ane (51a) Magnesi um
(2.43 g, 100 mmol ) and iodine (catalytic anount) were
added to THE (100 nL), and 1-brono-2, 2-di et hyl propane
(10.7 ni, 100 mmol) was added dropw se thereto for 20
m nutes, followed by stirring at roomtenperature for
1 hour. After termnation of exotherm c reaction, the
(1H, dresuktant HkXiuse7naslifiurhed st i7reedzat 550C f(@H,5t, J =
hours, whereby 2, 2-di et hyl propyl nagnesi um bronm de THE
5.12), solesi ¢nHwas, pfepased. HZhe preceduré dRHsymd hesi.2dng .27 (1H,
Conpound 47a was repeated, except that the
m), 1.46u5-ptepadednhi xlube-0a83efplByen), AhEkeBy68hd2H, m); FAB-
Conpound 51a was obtained as a colorless liquid
LRMS m{ 5ot 0P ngMBOI ntAnafD. r@adksds 1008 (C1oH: M4BT fFackPohd: H, 7.89;
7.65 g, 45006). 1H NMR(CDC13)3 3.60 1H br s),
N, 13.7103Fougg: (23H65mf#4i0H6770863 N2H13 - [0128] 3
5'-Bis-O[diisopropyl (2, 2- dlnethylpropyl)5|lyl] 2' -cya
[0127ho-2' - deoxy-| - (3-D-ar abi nof uranosyl cyt osi ne (51) The
procedure of synthesizing Conpound 47 was repeated,
Exampleyxgdpt that CNDAC hydrochlorlde (550 ng, 1.92 mmol)
RI& wer e enpl oyed,
as a white foam

552y gﬁﬁsgg, %Mﬁg% To8Epk ogadsis ghount
vere. affdn f5f5b QDG s tpbly bgh o by petefdntctine (s0.
mL, 10§A%%§F1f%ag1édgéﬁ(éktb%l ngﬁkre%éaggkez%zmlnutes, followed

by stifrPhgeLbyLRear¥lysklytlizd’ £6¥aR0ndurdeoxyedr (Bermination of

exothermic reaction, the resultant mixture was further stirred at

50°C for 5 hours, whereby 2,2-dimethylpropylmagnesium bromide THF

solution was prepared. The procedure of synthesizing Compound 47a
was repeated, except that the thus-prepared mixture was employed,
whereby the Compound 5la was obtained as a colorless liquid
(boiling point; 40 mmHg, 120.0 to 122.5°C fraction, 7.65 g, 45%).
H-NMR (CDC13)8 3.60 (1H, br s), 1.03-0.85 (23H, m), 0.67-0.63 (2H,
m) .

[0128]

3',5'-Bis-0- [diisopropyl (2,2-dimethylpropyl)silyl]-2'-cyano-2"'-

deoxy-1-B-D-arabinofuranosylcytosine (51}

The procedure of synthesizing Compound 47 was repeated,
except that CNDAC hydrochloride (550 mg, 1.92 mmol) and Compound
5la (2.35 g, 12.6 mmol) were employed, whereby the Compound 51 was

obtained as a white foam (532 mg, 45%)}.
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D- ar abi nof ur anosyl cyt osi ne (52) The procedure of
synt hesi zi ng Conpound 48 was repeated, except that
Compound 51 (512 ng, 0.824 nmol) was enpl oyed, whereby
t he Conpound 52 was obtained as a white foam (166 ny,
469% . 1H NVR(CDC13)6 7.78 (1H, d, J = 7.4 Hz), 6.23
(1H, d, J = 6.3 Hz), 5.78 (1H, d, J = 7.4 Hz),
lH-NMR &04-4509. ¢2H1n) , a3. 85=3779 &&H, ®).22 31HQ-3,66 El1B.6 Hz),
m, 1.10-1.00 (23H, m), 0.57 (2H, br s); FAB-LRVS iz
5.73 (47 dMU)= AnalHzCal £d77 of 1E21bB68MOASL 11€3 .37, T3H, Hn) ,
8.31; N, 12.83. Found: C, 57.77; H, 8.35; N, 12.61.
3.72-3[©4301H, Bxhnpl e1530. £8- MGHylmhtyD)aDi-QoEBoMHsiIﬂé\meFAB"LRMS
(53a) The procedure of synthesizing Conpound 5la was
m/z 622 efd&tled, except that 1-brono-3-nethyl butane (12.6
nm., 100 mml) was enpl oyed, whereby the Conpound 53a
[0129]was obtained as a col orl ess liquid (12.6 g, 73%9.
1H- NVR(CDC13) S 3.41 (1H, br s), 1.53-1.41 (1H, m,
Examplg 39-1.21 (2H m, 1. 10 o 91 (14H m, 0.90-0.82 (6H,
m, 0.61-0.57 (2H, nz L
3'-0- [lzllgmgr@ﬂszn%t@w% Ml@ﬁ@?k’ hedhyldrRyreyanosgingeoxy-1-p-
- deoxy- | - 75 R—Darabl no uranosyl cyt osi ne (53) The
D-arabipqgf Conpound 47 was repeat ed,

Tjh‘%e t th CND, C}(}ég%%qchl or i d@@ﬁi}ﬁé ?ggv\%?éwggm% éted
WA T i ks W
the Coig%?ng.gg %%%1 ?Fagned a% %E?hlzéoigg&lzlfg 4%/4.

'H-NMR (CDC1,;)8 7.78 (1H, 4, J = 7.4 Hz), 6.23 (1H, d, J = 6.3 Hz),

5.78 (1H, 4, J = 7.4 Hz), 4.04-4.00 {(2H, m), 3.85-3.79 (1H, m),
3.70-3.66 (1H, m), 1.10-1.00 (23H, m), 0.57 (2H, br s}; FAB-LRMS
m/z 437 (MH'). Anal. Calcd for C,H;¢Ns0,Si: C, 57.77; H, 8.31; N,
12.83. Found: C, 57.77; H, 8.35; N, 12.61.

[0130]
Example 53

(3-Methylbutyl)diisopropylsilane (53a)

The procedure of synthesizing Compound 5la was repeated,
except that l-bromo-3-methylbutane (12.6 mL, 100 mmol) was
employed, whereby the Compound 53a was obtained as a colorless
liquid (12.6 g, 73%).

H-NMR (CDC13)8 3.41 (1H, br s), 1.53-1.41 (1H, m), 1.30-1.21 (2H,
m), 1.10-0.91 (14H, m), 0.90-0.82 (6H, m), 0.61-0.57 (2H, m}.
[0131]

3‘,5'—Bis—0—{(3-methylbutyl)diisopropylsilyl]—2'—cyano—2'—deoxy-1—
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m, 3.64-3.60 (1H, m, 1.52-1.49 (2H, m), 1.47-1.20
(4H, m, 1.06- 1.00 (28H, m, 0.89 (12H, d, J = 5.1),
0.73-0.65 (4H, m; FAB-LRVb6 mz 622 (MHd) [0132]
Exanpl e 54
3'-0-[(3-Met hyl butyl)diisopropylsilyl]-2"-cyano-2'-deo
xy-1-R-D- arabi nof uranosyl cyt osi ne (54) The procedure
B-D-ardBifynihesesy NG Cosmesngs 48 was repeated, except that
Compound 53 (500 ng, 0.805 nmol) was enpl oyed, whereby
Thee fRospadunck 56 vaen ding @i minly aGompotmd e4 7 owas (1€Beapged,
50%9. 1H-NVR(DMBO-d6)3 7.79 (1H, d, J = 7.4 Hz), 7.28
except (2t ENDAC By@Bocklieride 0520 7m@, Hk) $05mmgl| 1anddCogpound
= 7.4 Hz), 4.43 (1H, t, J = 7.9 Hz), 3.96 (1H d, J =
53a {213k gHA2.8.87B) Merekemmqudsowllesgby(nhle ﬁpmpound 53 was
1.29-1.22 (2H, m, 1.02 (14H, SL 0.86 (6H d, J =
obtaingl s a wisbt®. mar(lzkﬁlmmgFA‘BGi MS nfz 437 (M—|')
Anal . Calcd for CQC2IH36NAOMASI: C, 57.77; H, 8.31; N,
'H-NMR (CDCE3) S FouRd: (T, 5, 70: =H7 - 8. Hg) , N.392.(8¥, Po193F 5.9 Hz),

Ex | 55
5.72 (ézagg(glBﬂ%@iﬁiﬁ%bfr%p§§sﬁ}§t)tQ' Icyano? 2HZYeoky Ol -R-BE (3H.
arabin t 0si 55 d 0
M), 3. G5 ol Hudt) i LsoR vodt P n EBr LAl or bt anaD( S38 nys L.06-

oo NS FTAR U (ST Bp B e oo

omtenperature for 2 hours. After the solvent
m/z 62€ng¢§ﬁbved under reduced pressure, the residue was
dissolved in DVF (2.5 nL), and CNDAC hydrochl ori de
(500 ng, 1.73 mml) and i mdazole (531 ng,

Example 54

[0132]

3'-0-[(3-Methylbutyl)diisopropylsilyl]-2'-cyano-2'-deoxy-1--D-

arabinofuranosylcytosine (54)

The procedure of synthesizing Compound 48 was repeated,
except that Compound 53 (500 mg, 0.805 mmol) was employed, whereby
the Compound 54 was obtained as a white foam (166 mg, 50%).

4-NMR (DMSO-dg)8 7.79 (1H, 4, J = 7.4 Hz), 7.28 (2H, br 4), 6.25

(14, 4, J = 7.3 Hz), 5.74 (1H, 4, J = 7.4 Hz), 4.43 (1H, t, J
7.9 Hz), 3.96 (1H, 4, J = 10.2 Hz), 3.87-3.78 (3H, m), 1.50-1.38
(1H, m), 1.29-1.22 (2H, m), 1.02 (14H, s), 0.86 (6H, d, J = 6.4},
0.69-0.62 (2H, m); FAB-LRMS m/z 437 (MH'). Anal. Calcd for
Cy1H36N40,81i: C, 57.77; H, 8.31; N, 12.83. Found: C, 57.79; H, 8.29;
N, 12.83.

[0133]
Example 55

5'-0- (n-Butyldiisopropylsilyl) -2'-cyano-2'-deoxy-1-3-D-
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7.80 mmol) were added thereto, followed by stirring at
room tenperature overnight. The reaction m xture was
partitioned between ethyl acetate and water. The
formed organic | ayer was washed with saturated brine,
and the thus-washed organic |layer was dried over
sodi um sul fate anhydrate. After renoval of solvent,
arabindheranesyldetvasnpulsE) ed through silica gel colum
chromat ography (0 to 9% net hanol /chl orof orm, whereby
torepsimmposnal 550 fvasg pbz ad dedmodl washdiesbdwed( 381 ny,
4896). 1H NVR(DMSO-d6)8 7.76 (1H, d, J = 7.4 Hz), 7.26
dichlo¥@hethand) {568 26L) ( 1Hj-Rkoosud;inipl)de 6(4£43 (g, ;60 mmol)
= 7.3 H), 5.73 (1H, d, J = 7.4 Hz), 4.46-4.38 (iH,
was adddd Bhé&betdHatdg°d, =il Gz )reNBGB Mix{Bke wds stirred at
1.36-1.30 (44 m, 1.01 (14H, s), 0.86-0.83 (3H, m,
room t@UBEratese (Ler #)howns. LN eN A2 Eelrm)t waal remayed under
for C20H34NAO4SIi: C,_ 56.84; H 8.11; N, 13.26. Found:
reduce@ PEBSIQre H, tlsemeSl@Pema89dlﬁe%HFd ERaR¥Fe (865 mL)r and
5 -0 [(3- N@thylbutyl)dllso ropyl silyl]-2' -cyano- é
CNDAC Q¥d¥°$@¥9r%?%bﬂﬁ%9u@ﬁno%y yW@@FheaP§6}m?ﬁ€ pr&c éé#emg:

.50 wiph CREACHAYE ERFAFFde FASLOGY DY70ERHfarh oom

cemper HEPaLg TR SahpoLiF S dis- bR U 408 WY €5} 9AR
betweeétﬁthgyz% %%F 1?n%?FggWBC>QQ%$|Eég%%é1$%g%n¥é)Iageé was
washed(%{khdSagurag%ézﬁ%%?e é@q(%ﬁgsE?gé nfﬁe% ?@angggﬁayer was
dried %%gﬁ %}%%éy?guﬂfgge(gﬁhyalaté.O%Afééftré&ovglng(éﬁﬁvent, the

residue was purified through silica gel column chromatography (0

to 9% methanol/chloroform), whereby the Compound 55 was obtained
as a white foam (351 mg, 48%).

1H-NMR (DMSO-ds)d 7.76 (1H, 4, J = 7.4 Hz), 7.26 (2H, br d), 6.26

(1H, 4, J = 5.9 Hz), 6.21 {(1H, 4, § = 7.3 Hz), 5.73 (1H, 4, J
7.4 Hz), 4.46-4.38 (1H, m), 3.95 (1H, d, J = 9.6 Hz), 3.86-3.74
(3H, m), 1.36-1.30 (4H, m), 1.01 (14H, s}, 0.86-0.83 (3H, m},
0.69-0.63 (2H, m); FAB-LRMS m/z 423 (MH'). Anal. Calcd for
CyoH34N,0,Si: C, 56.84; H, 8.11; N, 13.26. Found: C, 56.10; H, 8.74;
N, 12.89.

[0134]
Example 56

51'-0-[({3-Methylbutyl)diisopropylsilyl]-2'-cyano-2'-deoxy-1-B-D-

arabinofuranosylcytosine (56)

The procedure of synthesizing Compound 55 was repeated,
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0.69-0.62 (2H, m; FAB-LRVM5 niz 437 (WH). Anal. Calcd
for C21H36NAOASI : C, 57.77; H, 8.31; N, 12.83. Found:
C, 57.38; H 8.21; N, 12.68. [01351 Exanple 57
(2- Et hyl butyl ) di cycl opropyl sil ane (57a) Magnesi um
(2.43 g, 100 mmol ) and iodine (catalytic anbunt) were
added to THE (100 nL), and 1-brono-2-ethyl butane (13.8
exceptnthat108DATDhydwashaddddedr(apui sg,t Nel7ét omol Ja and Compound
ni trogen atnosphere for 20 m nutes, followed by
53a (541 mgi, ng.ad mooi)t erper ampleyedr, ¥Whexeby thft glompound 56 was
term nation of exotherm c reaction, the resultant
obtaingiixaer e whatef doaner(330i mged5a%)50C for 5 hours, to
t hereby prepare 2- ethyl butyl magnesi um brom de THE
'H-NMR 60M$0+ @} 8 Tr.i7ehl{@Hosid,ade = Z7..32 Hel),, 72280 (#tbl )bmad , 6.25
di ssolved in THE (26 nL) and cycl opr opyl magnesi um
(1H, dpr@gnidd-FHEZ3el Bt i76n (18, 50M J160 7nd, H30  miohp Wddl, t. J =
added dr opwi thereto in a nitrogen atnosphere at
7.9 Hz)c, 3f85|é&§d By dtFriPng 8E) :r S0t éngér 46 e“\‘)or1-15O 1.38
Cupr ous brom de 286 6.4)

(1H, mfo:ihﬁg FaPtéﬁﬁ %t u §g4pﬁeogb09esﬁré§§fe
0.69-05 a0 B g?t have: TFo%%SI%N?‘gL 241 5 Fanel bpt™
eyl BY 25206 HohRa4a, Brares 523# GRG0 Bt en, 5o,

12 g?lorlde and n-pentane were added thereto. The forned
! gani c layer was washed three tines with water and
[o13sPnce Wi th saturated brine, and the thus-washed
organic layer was dried over sodiumsulfate
Examplgbgydrate The solvent was renoved, whereby the
npound 57a was obtai ned as a bromn liquid (510 ng,
(2- Ethw%tyﬂaa%@@@%ﬁwsaa;ﬁes (68401H, m, 1.38-1.30

, 0.90-0.81 (0
Magne81um (2.43 g, 100 mmol) and iodine (catalytic amount)

gpded

were added to THF (100 mL}), and l-bromo-2-ethylbutane (13.8 mL,
100 mmol) was added dropwise thereto in a nitrogen atmosphere for
20 minutes, followed by stirring at room temperature for 1 hour.
After termination of exothermic reaction, the resultant mixture
was further stirred at 50°C for 5 hours, to thereby prepare 2-
ethylbutylmagnesium bromide THF solution. Trichlorosilane (2.52 mL,
25.0 mmol) was dissclved in THF (26 mL), and cyclopropylmagnesium
bromide THF solution {0.50M, 100 mL, 50 mmol) was added dropwise
thereto in a nitrogen atmosphere at 0°C, followed by stirring at
room temperature for 1 hour. Cuprous bromide (286 mg, 2.00 mmol)
was added to the resultant mixture, and the above-prepared 2-
ethylbutylmagnesium bromide THF solution (25.0 mL) was added

dropwise thereto for 30 minutes, followed by stirring at 70°C for 8
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m, 0.65-0.60 (6H, n), 0.37-0.31 (4H, m,
-0.45--0.51(2H, m. [0136]
"-O[(2-Ethyl butyl)dicycl opropylsilyl]-2'-cyano-2'-de
oxy-1-(3-D arabinofuranosyl cytosi ne (57) The
procedure of synthesizing Conmpound 55 was repeat ed,
except that CNDAC hydrochloride (500 ng, 1.73 mmol)
hours . artheCaomgeouinicbn 5rax{bdd way RPebd booddoleraneénphoyrated
wher eby the Conpound 57 was obtained as a white foam
agqueous 39gmaniud0ehl ot HINVRAOVEECPEBF8NnE. Wérelpddgd Shergtey. The
Hz), 7.28 (2H, br d), 6.25 (1H, d, J = 5.9 Hz), 6.21
formed(qrgaulcJlay¢r4w&§)waghed pmppedtlmes with Hgyer and once
4.42-4.34 (1H m, 3.99-3.77 (4H, m, 1.54-1.39 (1H,
with sa@urageg6b11gg (apﬂ ﬁye bhgs- Uag@e@egzgﬁplcolegeg ygs dried
(6 nm, 0.40-0. 32 g& -0.38--0.46 (2H, m;
over S@ismnawslﬁ@§e4avh¥ﬂrﬁye [ @ﬁ]SOk&%m%|%a%8removed whereby
Di cycl opr opyl i sobut yl si_l ane 58aé Tri chl r05|lane
the Compoupdip7a282g ARbAINGAsABi 8sBFO¥R LATRY Pé@ W@y 10%) .

and c cloprogﬁnnagne3|un1bron1de THE solutl %P
"H-NMR (@R§°1> 6lmiofP Wa¥ aﬂdedldﬁépﬂn§@ t{REr e M3 /i 30'

0 BhrPEngBarire Por”ionatr (o Bhor ol “”'a@qe%sem

[0136]ﬂg 2.00 mol) was added to the resultant mxture,
and i sobutyl magnesi um brom de (1.00OM 25.0 ni, 25.0
' h

(6H,

arab1n8}%£gﬁ85¥@éy£8£inéo(§99| and saturated.aqueous

amonruntchiortdeand - pent ane were added thereto.

THE ﬁf%@@@u?égéﬁ'gﬁhéﬂéélﬁﬁﬁ vashgduhhr 66 ha§E§eﬁbbhed

wat er and once wt saturate brine, and the
except L fHSt Ve/DLEE ByQABERloride (500 mg, 1.73 mmol} and Compound
57a (510 mg, 2.60 mmol) were employed, whereby the Compound 57 was
obtained as a white foam (309 mg, 40%).

H1-NMR (DMSO-d¢)8 7.74 (1H, 4, J = 7.4 Hz), 7.28 (2H, br d), 6.25 -

(1H, 4, J = 5.9 Hz), 6.21 (1H, d, J = 7.4 Hz), 5.77 (1H, d, J
7.4 Hz), 4.42-4.34 (1H, m), 3.99-3.77 (4H, m), 1.54-1.39 (1H, m),
1.36-1.29 (4H, m), 0.85-0.80 (6H, m), 0.60-0.50 (6H, m), 0.40-0.32
(4H, m), -0.38--0.46 (2H, m); FAB-LRMS m/z 447 (MH').

[0137]
Example 58

Dicyclopropylisobutylsilane {(58a)

Trichlorosilane (2.52 mL, 25.0 mmol) was dissolved in THF
(26 mL), and cyclopropylmagnesium bromide THF solution (0.50M, 100
mL, 50 mmol) was added dropwise thereto in a nitrogen atmosphere

at 0°C, followed by stirring at room temperature for 1 hour.
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| ayer was dried over sodium sul fate anhydrate. The
sol vent was renoved, followed by purification through
distillation under reduced pressure, whereby the
Conpound 58a was obtained as a colorless liquid
(boiling point; 20 nmmHg, 95 to 100C fraction, 1.46 g,
3506). 1H- NVR(CDC13)S 3.45 (1H, nm), 1.91-1.86 (1H, :
Cuproud. 980186 (B8t wy, 20063mbobY waH, adfled0rd3tbe3@epdfant
m, -0.43--0.51 (2H, m. [0138]
mixtur®, - di tycbopybpggnesbunybsohyfie?'(1cPaHo- 25- Gevky- R5(:8 mmol)
- D- ar abi nof ur anosyl cyt osi ne (58) The procedure of
was addgdtdeepwing Coapetndfes dsmibpeasedfolégwept byhgtirring at
CNDAC hydr ochl oride (500 ng, 1.73 mol) and Conpound
70°C £B8B (BB 9wy, ThetGemetlipnwveriatems eyped lefitertabyadie and
Conpound 58 was obtained as a white foam (247 ny
satura@aré)aq%pwmg@l%) gh¥opide)pndgn-pentang H?}fe *?dzl'?d
(2H, br : 24 (1H, d, J = 5.8 % 6. 20
therete. 7'1816r|£§orﬂ536770r(91qm1<‘d layer was wp§hed HRres 3‘211‘(1% with
3.98-3,76 1.93-1.81

water ?@ﬁio%fe wigh- agﬁr%%@g ﬁflne Sgnélgge?khpsﬁfgspgqsgyganlc
ayer @%n#@e%gg?%%\i?@%mﬁﬁimra%W%PF%%f@%%?%ﬂ%%%t was
removeg o B4 Lol 08 SHEFE P2t Y Bh ERESLDH (RAROIAC0R ke,
reducecéo%,pgs&%r%ga nlHRby. Ut negslngexgds8%%@%5&3??(3? as a
colorle9%6ﬁ}g@k%ﬁi§8§§?§%8pgiéé;(QELmHﬁg§)95 £23814093 é@gttlon,
1.46 g, 35%).
1H—NMR(CDC13)5 3.45 {1H, m), 1.91-1.86 (1H, m), 0.99-0.95 (6H, m),
0.63-0.57 (6H, m), 0.33-0.30 (4H, m), -0.43--0.51 (2H, m).

[0138]

51'-0-Dicyclopropylisobutylsilyl-2'-cyano-2'-deoxy-1-B-D-

arabinofuranosylcytosine (58)

The procedure of synthesizing Compound 55 was repeated,
except that CNDAC hydrochloride (500 mg, 1.73 mmol) and Compound
58a (438 mg, 2.60 mmol) were employed, whereby the Compound 58 was
obtained as a white foam (247 mg, 34%).

'H-NMR (DMSO-dg)d 7.75 {(1H, 4, J = 7.4 Hz), 7.27 (2H, br 4), 6.24
(1H, d, J = 5.8 Hz), 6.20 (1H, 4, J = 7.6 Hz), 5.77 (1H, 4, J =
7.4 Hz), 4.41-4.34 (1H, m), 3.98-3.76 (4H, m), 1.93-1.81 (1iH, m},
1.03-0.94 (6H, m), 0.60-0.50 (6H, m), 0.39-0.33 (4H, m), -0.36--
0.51 (2H, m); FAB-LRMS m/z 419 (MH').

[0139]
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1.10-0.96 (16H, nm), 0.83-0.78 (2H, n). [0140]
5'-O{[3-(tert-Butoxy)propyl]diisopropylsilyl}-2'"-cyan
0- 2' -deoxy- 1-(3-D- arabinofuranosyl cytosine (59) The
procedure of synthesizing Conmpound 55 was repeat ed,
except that CNDAC hydrochloride (1.11 g, 3.84 nmol)
and Conpound 59a (2.90 g, 12.6 mmol) were enpl oyed,
Exampl&heg eby t he Conpound 59 was obtained as a white foam
(425 ng, 23%. 1H -NWR (CDC13) 8 7.86 (1H, d, J = 7.4
[3- (tetiz)BuboSs) phebyt] diisoprépyitpilage8i5paM, d, J = 7.4
Hz), 4.65 (1H, t, J = 5.9 Hz), 4.10-3.93 (3H m,
The4eBodedyne], of) synthesiz 589 (2empapnd1518 wap, regpeated,
1.06-1.04 (16H, m, 0.73-0.67 (2H, m; FAB-LRM5 niz
except 4ghat VHhrofoi3{teEkahprexphpropane (5.40 g, 27.7 mmol) was
Di i sopropyl ( 3- met hoxypropyl ) sil ane g6oa) L
employed pr Wasr S0Yiet RexyerBpERd %@alsag,OB AHNRADPF fabrown liquid
dissolved in THE (55 n.), and magnesium (1.53 g, 62.9
(3.10 gmpt9%hnd iodine (catalytic anount) were added
thmeuxfdlmmdbysﬂrﬂgaat room tenperature for

"H-NMR (8PGiap 0t 8s44nd1He B5CSPor 15 ubas (2Hhe M pedyPard®E, ).
| xt dded . dropyi se_to_dii | chl i |
1100 ¥ BEe"aR PS8HThoPY' Ml 65y Por s mmut os.

followed by stirring at roomtenperature for 1 hour

[0140]
Eﬂﬁ—%”5de0xA—

After term nation of exothermc reaction, the
Uce VVd

51-0- { [ESMLLADL L XL 6 UAG: { HE§ BEE, ShLE£6dyEY 550
1—@-D—§¥§§§£5E§§§ﬁégzigf¥6§fgé}?Qég”1Xt“re was extracted
shing with water six

%ﬂ@%@é@d@f&i 58 QYREneLdi vy suhbahiBaanBydhat eepiheed,

sol vent was renoved under reduced pressure,
except that CNDAC hydrochloride (1.11 g, 3.84 mmol) and Compound

59a (2.90 g, 12.6 mmol) were employed, whereby the Compound 59 was
obtained as a white foam (425 mg, 23%).
H-NMR (CDC1,)8 7.86 (1H, d, J = 7.4 Hz), 6.36 (1H, d, J = 6.5 Hz),
5.81 (1H, 4, J = 7.4 Hz), 4.65 (1H, t, J = 5.9 Hz}, 4.10-3.93 (3H,
m), 3.34-3.30 (1H, m), 1.66-1.58 (2H, m), 1.15 (9H, s), 1.06-1.04
(l6H, m), 0.73-0.67 (2H, m); FAB-LRMS m/z 481 (MH").

[0141]
Example 60

Diisopropyl (3-methoxypropyl)silane (60a)

1-Bromo-3-methoxypropane (9.18 g, 60.0 mmol) was dissolved
in THF (55 mL), and magnesium (1.53 g, 62.9 mmol) and iodine
(catalytic amount) were added thereto, followed by stirring at

room temperature for 20 minutes and at 55°C for 5 minutes. The

resultant mixture was added dropwise to diisopropylchlorosilane
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wher eby the Conpound 60a was obtained as an yel |l ow
liquid (10.1 g, 89%. 1H NMR(CDC13)8 3.44 (1H, br s)
3.35 (2H, t, J =6.6 Hz), 1.60-1.72 (2H, m,
0.97-1.03 (14H, n), 0.58-0.64 (2H, m. [0142]
-0-[Di i sopropyl (3-nmet hoxypropyl)silyl]-2'-cyano-2'-d
eoxy-1-(3-D arabinofuranosyl cyt osi ne (60) Conpound
(8.88 1©BDa 2606 mgelB. D0 WHBI Y oBaslii ool Geninntes, followed by
di chl oronet hane (6 nmlL), and N-bronosuccinin de (534
stirring, aB8. Béommbenpevatuaddédrt hehetv. atADGr akeirmbration of
resultant mxture was stirred at roomtenperature for
exothegmif nueastighe theveasuhasntembyburgndas fusghesdstirred at
pressure. The residue was dissolved in DVF (4.5 nL),
50°C faand . CNOAG shy cirot Batricht 3 68IweRuS. onembi) ghtioride was
i m dazol e 11 ng,. 7.51 mmol) were added thereto,
added therehed @l%tm%w@a% REEHTE SibRreXtFacted Wikpupentane,
Met hanol (0.1 ml) was added to, the action m xture,
folloW%ﬁ%deh‘éa%ﬂééﬁmh hnw%areswastbla??. F‘Pgngaylﬁgt fiex sodium

et hy| t at nd The f d |
sulfat g aRuStR e AR G BIT HES ARRTTRS é€k£%%

organi ¢ | ayer dried pver sodiumsu
Whereb%nﬂ@%ré?%PX%F?Q?S?eﬂﬁ@a?bg?1§8§v%ﬁtantﬁg PR AR IfR{10-1 9.
89%) subjected to crystallization with t-butyl nethyl ether,
°’* 82 whereby the Conpound 60 was obtained as a white

- QS 39 15, 82 51 (3LeR YA Sack b Cef Yz 607172

1 5 ). 6. 21-h1 = 7,3 HZ), 5. 73
(2H, m)(iﬂb %7 % q37(?4ﬁlz m) %85% !;1'56?1@}1 )3 76-3. 97 (4H

[0142]n) 3.27 (2H, t, J 6 9 Hz), 3.20 (3H, s), 1.51-1.61
(2H, m), 1.01 (14H s). 0.62-0.69 (2H n).

-0- [Diisopropyl {3-methoxypropyl)silyll -2'-cyano-2'-deoxy-1-3-D-

g.vapres sure,

arabinofuranosylcytosine (60)

Compound 60a (565 mg, 3.60 mmol) was dissolved in
dichloromethane (6 mL), and N-bromosuccinimide (534 wmg, 3.00 mmol)
was added thereto at 0°C, and the resultant mixture was stirred at
room temperature for 5 minutes. The solvent was removed under
reduced pressure. The residue was dissolved in DMF (4.5 mL), and
CNDAC hydrochloride (866 mg, 3.00 mmol) and imidazole {511 mg,
7.51 mmol) were added thereto, followed by stirring at room
temperature for 1 hour. Methanol (0.1 mL) was added to the
reaction mixture, and the resultant mixture was partitioned
between ethyl acetate and water. The formed organic layer was
washed with saturated brine, and the thus-washed organic layer was
dried over sodium sulfate anhydrate. After removal of solvent, the

residue was subjected to crystallization with t-butylmethyl ether,
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[0143] Exanple 61 (3-Ethoxypropyl)diisopropylsilane
(61a) 1-Brono-3-ethoxypropane (5.85 g, 35.0 mml) was
di ssolved in THE (30 nL). Magnesium (900 ng, 37.0
nmmol ) and iodine (catalytic anount) were added
thereto, and the resultant m xture was stirred at
roomtenperature for 30 m nutes and at 60C for 10
wherebyr tiuw eSomgdend res urdantbnaknedeasnas wdiled dowgersésRs mg,
di i sopropyl chl orosilane (5.12 nL, 30.0 mmol) in THE
62%). (40 nL), followed by stirring at room tenperature for
15 mnutes and at 60C for 1.5 hours. Saturated
14 -NMR (@D18e0ids ) Anons uilBhl dr i de=wds6aldéd 7haiet @.2&ndepkd 1H,
resultant mxture was extracted with pentane,
each bif o%) oweR by Whshit ngd wi t - hallat . §+%1tiE§s dndIdry7ng Bz) .
over sodium sul fate anhydrate. The sol vent was
5.73 (¥Rnoded” underé rdgluced- %geﬁsﬁFe(lﬂheméby3tﬂé @bﬂﬁo&ﬁﬁ m)
6la was_ obtained as_an yellow |iquid_ (6.52
3.27 (2H4 NWR(EDE18) S B236-3: 78 (SHy ﬁ}i 1:81°1:92 %ﬁ: iﬁ 1.01
3H, t -
(14H, ?’2H0$ﬁ2[%16,%] (21% Om)HZ) 0.97-1.03 (14H, m, 0.57-0.65
{0143F O [ (3-Et hoxypropyl )diisopropylsilyl]-2"-cyan-2'-deo
xy-1-(3-D arabinofuranosyl cytosine (61) 83 Conpound
Exampl ;g%(SOQ ng, 4.00 nmmol) was dissolve in
P19i%nl or omet hane (8 nlL), and N-bronosucci ni nide (712

(3-tndBrp o0 THPl dop S, FOFEaLNEE LY at OC, and the
roomtenperature for

705 TR £ ﬂ$§¥g?% W§3856§DV§§ Qnﬁﬁél)rﬁggcﬁgssolved in

pressure. e was~ di ssol ved 1 n DVF (

THF (3@ ) ONPAG Tdnpe h éitfd 4.?(137260 9mm<41)36ar€@0i6dﬁﬁ@ catalytlc

azol e (681 ny, wer e added thereto,
amountfQ&éﬁﬁegd@stﬁhéféﬁQ,a&nﬁoﬁﬂb resultant mixture was stirred

at room temperature for 30 minutes and at 60°C for 10 minutes. The
resultant mixture was added dropwise to diisopropylchlorosilane
(5.12 mL, 30.0 mmol) in THF (40 mL), followed by stirring at room
temperature for 15 minutes and at 60°C for 1.5 hours. Saturated
aqueous ammonium chloride was added thereto, and the resultant
mixture was extracted with pentane, followed by washing with water
six times and drying over sodium sulfate anhydrate. The solvent
was removed under reduced pressure, whereby the Compound 6la was
obtained as an yellow liquid (6.52 g, 92%).

H-NMR (CDC1:)8 3.36-3.75 (5H, m), 1.61-1.72 (2H, m), 1.21 (3H, t, J
= 7.0 Hz), 0.97-1.03 (14H, m), 0.57-0.65 (2H, m).

[0144]

5'-0- [ (3-Ethoxypropyl)diisopropylsilyl] -2'-cyano-2'-deoxy-1-3-D-

arabinofuranosylcytosine (61)
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tenperature for 3 hours. After nethanol was added to
the reaction mxture, the resultant m xture was
partitioned between ethyl acetate and water. The
fornmed organic | ayer was washed with saturated brine
six times, and the thus-washed organic | ayer was
dried over sodium sul fate anhydrate. After renoval of
Goipamd dle (8@3inge 4a%0 subpkktesstdissgsval inzati on
with t-butyl nethyl ether, whereby the Conmpound 61 was
dlchloxﬁmeﬂhEmEaSSaﬁMh;t@n@d&ﬂbro@QsQ@cgnlmgge@(712 mg, 4.00 mmol)
"H-NVR(DMBO-d6)8 7.75 (1H, d, J = 7.4 Hz), 7.27, 7.25
was addsdhcthdiéto emthoist, sind Gl ek ltnt m:i}E:lQre-lzvyaS est2rred at
(1H, d, J =7.4 Hz), 5.73 (1H d,  J = 7.4 Hz),
room tempEratyee (figr hy,nBvees. o golent Ivam I(%WV%P ynder
= 6.9 Hz), 1.50-1.61 (2H m, 101(14H
reduce@) W%%H-’en) TmAE;eLSRr@sle( eatd a0 iea I%I‘RE H§4 % wL), and

CNDAC ?d@ﬁ}(goﬁ%x%r%ﬁ ) of i 3B P8RV s‘f‘i@l }midé‘e%ﬁo- 581419,
10.0 mialgpige gadedy ”%’r%éé‘”ﬁfééﬁ% %@' % SREERrDPonE: Rand-
temper%é%f%d%@aa?ﬂé?‘@f% At Mebie ol Bgdedite S Jgseccion
mlxtur%o|€%|r£%é¥ ﬁgqgltgngrﬁégeﬁﬁ% %t%gngbnﬂgg§ee§h Ehyl

rem)ve under ressure

acetat%&%%ﬁy%@%chl ori eq%béég @\4%31 01'%%01]») an |m%§§lo B

saturatied e fhe 18i:d TRL, Weh& AddedhibeygtReqaBeghhgc 1ayer was

resultant mxture was stirred at roomtenperature fo

dried AP SWH Bsn éﬁﬁ%é%e5§5hy&%a€%r““ﬂﬁtef“féﬁoﬁﬁirBEK&oﬂﬁﬁht the
added to the reaction 'mxture, the resultant m xture

residudBsaPaiinidoned betypeacglytation with t-butylmethyl ether,

whereby the Compound 61 was obtained as a white powder (1.10 g,

68%) .

lH-NMR (DMSO-dg)d 7.75 (1H, 4, J = 7.4 Hz), 7.27, 7.25 (each 1H,

each br s), 6.21 (1H, 4, J = 5.9 Hz), 6.21 (1H, d, J = 7.4 Hz),

5.73 (1H, 4, J 7.4 Hz), 4.37-4.45 (1H, m), 3.76-3.98 (4H, m),

3.38 (2H, g, J 6.9 Hz), 1.50-1.61 (2H, m), 1.01 (14H, s}, 0.62-

0.68 (2H, m); FAB-LRMS (negative) m/z 451 (M-H) .
[0145]
Example 62

3'-0- [ (3-Ethoxypropyl)diisopropylsilyl] -2'-cyano-2'-deoxy-1--D-

arabinofuranosylcytosine (62)

Compound 6la {1.82 g, 8.99 mmol) was dissolved in
dichloromethane (18 mL), and N-bromosuccinimide (1.60 g, 8.99

mmol) was added thereto at 0°C, and the resultant mixture was
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acetate and water. The formed organic |ayer was washed
with saturated brine six tines, and the thus-washed
organic layer was dried over sodiumsulfate
anhydrate. After renoval of solvent, the residue was
di ssol ved in nmethanol (5 nlL), and nethanesul fonic acid
(0.33 n., 4.5 mol) was added thereto, foll owed by
stirredtatrrogmatefiferfonrd0fornubeminSaesr. at Eoe agotvest was
sodi um hydr ogencarbonate and ethyl acetate were added
removeflouhfierr eaduced pretanee, aaddt hbef peseducomwgsnidd skayaed in
was washed with water and saturated brine, and the
DMF (5thl}- weHesequernic, |GYRAC wewdtps¢etionide $866umg, 3.00 mmol)
sul fate anhydrate. After renoval of solvent, the
and imidazdle Was2pugifL8dlt mmelyhwaset pledsitheagtgel and the
col uimm chromat ography (6% to 1096nethano|/ch|oroforn)
resultaperebytuke Apshhyred absrephatRBECEStRTRhitOE P@amlnutes
(310 ng, 23%. 1H NVR(DMSO-d6)8 7.79 (1H, d, J = 7.6
and at r§§°c 7fc29 2 hagrsg ea@ﬁitﬂq H@é&@nﬂl s 61@96%6( ICFP fche Jeaction
5.77 (1H, .d = % g
mixture, 4tFE)reﬂu23§a t6@1¥§H?GnY?SSP?§- %Fé?nFéH, Shpreeh ethyl

acetat%zﬁpdnyate§2 %%”$o¥mé%(é§%§6&$é%$?%#éﬂg%iﬁiéhg%:%igg
satura%igkﬁrlnfo§h%jtnhégggggdLEHB5£ﬂeggtI%%%d”%%gé%{c layer was
dried %veg}%5&3%9BEBX%QEQBaShggéépéopd§%§%£y%%TgK%fyggpégiﬁgnt the

arabrnof ura cyt nesi um

re51dué3§952gas%§lée T%Egahg? Qg eat abyli Ge®iRWREL1 fonic acid

wer e In a nitrogen

(0.33 ﬂ£n0§pgeﬁﬁo% gggbad§e8t98§¥85893 Slﬁ%¥§é %Xu%%l§r1n at o0°C

was a ropw se t ereto tes, an
for 30t rﬂfnﬁ@é§| t i+ Hadd dt G BSo$d | SSA DG aﬁﬁ@@g@ﬁ@&i@ﬁbﬁ&ﬂé €and

for 1 hour. After term nation of exothermc reaction
ethyl acetate were added to the reaction mixture, and the formed
organic layer was washed with water and saturated brine, and the
thus-washed organic layer was dried over sodium sulfate anhydrate.
After removal of solvent, the residue was purified throuéh neutral
silica gel column chromatography (6% to 10% methanol/chloroform),

]

whereby the Compound 62 was obtained as a white foam (310 mg, 23%).
‘H-NMR (DMSO-d¢)8 7.79 (1H, 4, J = 7.6 Hz), 7.29, 7.24 (each 1lH,
each br s), 6.16 (1H, 4, J = 7.3 Hz}, 5.77 (1H, d, J = 7.6 Hz),
5.21 (1H, t, J = 5.4 Hz), 4.63-4.66 (1H, m), 3.7%-3.87 (2H, m),
3.56-3.77 (2H, m), 3.39 (2H, q, J = 7.1 Hz), 1.52-1.60 (2H, m),
1.08 (3H, t, J = 7.1 Hz), 1.01 (14H, s), 0.67-0.70 (2H, m); FAB-
LRMS (negative) m/z 451 (M-H) .
[01l4a6]

Example 63
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the resultant m xture was further stirred at 50C for 4
hours. In a nitrogen atnosphere, the resultant
m xture was added dropwi se to
tert-butyldichlorosilane (1.06 g, 6.75 mmol) and
cuprous bromde (20 ng, 0.14 mml) in THE (6.75 nl)
at 0C, followed by stirring at 70C for 8 hours. The
51-0- [¢ SACIB@y A Xt 3 St MBSy bEdby1 Ps£0Pl | -2andcysabupat @doxy-1-B-D-
agueous anmoni um chl ori de and n-pentane were added
arabindheratosyIdtnet doimed (68 gani ¢ | ayer was washed three
times with water and once with saturated brine, and
Mdmnddiugn washedugr ghhi & mhayeran@dsiodied éveradpbignamount)
sul fate anhydrate. After renoval of solvent, the
were addsdltarfHEelldve | hgli dandsidi 8solvrdgen atmosphere 1-bromo-
di chl oronet hane (7.4 nL), and N-bronosucci ni m de (642
3-ethoxyprap®le MY SmsladBedmehlrees atded dsARwige thereto for
resultant mxture was stirred at roomtenperature for
20 minutesi mpe@sthaheespl Gant m&%tuF%nﬂ%édSEhﬁgingeaﬁcEﬁom
pressure, and the residue was, dissol ve
temperﬁffﬂ}re Mmdm%yd%%rﬁ%}%“%%% oR %’?%Wl%n’aea"tlon'
i m dazol e (378 ng, 1) we added thereto
the re%wmdnwtu%%.vwnau:th%@cSB%FﬁﬁigﬁF 5¢fhskRfichtpgurs. In

1 i S0 e e B
tert- bé&éﬁékf ?P%ﬁiu?%tlg %rl%neg 9%g$ﬂbi L%éﬁ&aﬂg§8us bromide

20 v L SRR T i eteios o
70°C foDurEff thrﬁﬂgh %g%ltr% t%%elg/%\}gﬁcqlelfprtr% co 1 nd

chront ograp ano | orofo
saturaﬁ@@ Qﬂﬂmﬁ§nf@§ Qﬁiékﬂég éﬁdaﬁ %Fhkgﬁbfﬂéﬁb(aaaed
ng, 1H NWVR (DMSO-d6) 8 7.71 d, J =17.6 H),

theretd: 29[‘he7 f%@n(e%? }i&ﬁhc Bryad ,waﬁslggd (diked) tife20with
(1 d, , (1H, d, J =7.6 Hz), 4.38
water éﬂ&*oﬁﬁe ﬁhﬁﬂ-ééthrﬂﬂedeflﬁeZ,aﬂd:tﬁé.Ehh%}washed organic
layer was dried over sodium sulfate anhydrate. After removal of
solvent, the resultant yellow liquid was dissolved in
dichloromethane (7.4 mL}, and N-bromosuccinimide (642 mg, 3.61
mmol) was added thereto at 0°C, and the resultant mixture was
stirred at room temperature for 10 minutes. The solvent was
removed under reduced pressure, and the residue was dissolved in
DMF (3.3 mL), and CNDAC hydrochloride (530 mg, 1.85 mmol) and
.imidazole (378 mg, 5.55 mmol) were added thereto, followed by
stirring at 60°C overnight. Subsequently, methanol was added to
the reaction mixture, and the resultant mixture was partitioned

between ethyl acetate and water. The formed organic layer was

washed with saturated brine, and the thus-washed organic layer was
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3.86-3.75 (3H, m, 3.37 (4H, g, J = 7.1 Hz), 3.29 (2H,
q J =7.1 Hz), 3.16 (1H, d, J = 5.4 Hz), 1.56 (4H
m, 1.07 (6H, t, J =7.1 Hz), 0.91 (9H, s), 0.63 (4H
m; FAB-LRMS mz 509 (MH). [0147] Each structura

formul a of Conpounds 1 to 63 which are obtained in
t he above Exanples was shown in Table 1 to 11. [0148]
dried 8velTablitud] sSlfactuanhyd€anpourndlf fer mkmovdl of solvent, the
NH2 | \N+"/ i-OONO CN Hd 2 NH2 \r "I N -01
residu&i wéks-b@i O ed{ t HEBughNriBut Mal XsiV@4¢a0geld c4 1NHR
chromatography (0% to 5% methanol/chloroform), whereby the
Compound 63 was obtained as an yellow foam (310 mg, 23%).
l4-NMR (DMSO-d¢)8 7.71 (1H, 4, J = 7.6 Hz), 7.29, 7.25 (each 1H,
each br s), 6.27 (1H, m), 6.20 (1H, 4, J = 7.6 Hz), 5.73 (1H, d, J
= 7.6 Hz), 4.38 (1H, m), 3.94 (1H, dd, J = 2.2, J = 11.7 Hz),

3.86-3.75 (3H, m), 3.37 (4H, q, J = 7.1 Hz), 3.29 (2H, g, J = 7.1

It
~J
=

Hz), 3.16 (1H, d, J = 5.4 Hz), 1.56 (4H, m), 1.07 (6H, t, J
Hz), 0.91 (9H, s), 0.63 (4H, m); FAB-LRMS m/z 509 (MH").
[0147]
Each structural formula of Compounds 1 to 63 which are
obtained in the above Examples was shown in Table 1 to 11.

[0148]
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(/~} 1 N %OONOCN HB 5N ,\ @31 Si-Oo-f O
b.cNHO 6 NH2 XY/ %i-OO/NOCN HO 88 [0149]

[ Table 2] Structural Conpound forrmula 7 NH2 N Si 0
ONO CN HO8 NH N NS -00

[Table 1]

Structural

Compound

formula
1 NHp
[y
%}%ro o W4%
e/
\LacN
HO'

2 NH,
\( Yy
>»sr0 o Nz&b
/< _\X;Z;N

HO'
3 NH,
{ [
>>ero o N/kb
(o
HO'
4 NH,
[N
>FO o Nz&b
HO'
5 NH,
®,
%}—SFO o N’&b
HO'
6
NH,
f :z
\
5-0—~ o p ©
e/
\__LaCN
HO
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/ CN 6 6 HO 9 NH2

NHy N Nal
HO 89 12 NH2

[\ I \N Si
00 CN HO 11 NH2
VA

[0149]
[Table 2]
Structural
Compound
formula
7 NH,
T, o
\(Si—o oy o
jg s
HO
8 NH;
Qsa—o o o
0 Yo
HO
? NH,
QLY
$-0—~ o J 0
© \__LaCN
HO
10
NH,
B
\/\/\/\,\;;i-o—\(ii” o
J CN
HO
11
NH,
By
| N
@—Si—o o 0
i
HO

89

\N XH('-CN 90 [0150]

00O NO LN HO 10
/| ~N |1 _0 ONO ~CN
[ Tabl e 3]



12

St ruct ur al
i -0 14 NH,

~LCN
NH2
Si-d
\'N

~N Xsi-0 ONCCN 16 NH2

17 NH2

Compound fornmula 13 NH2

\}\~ N

I

[/ ] i-0 N-O

%i-CCNOCN i-015

\(r'

k NAp OCN

I N W/~Sl-a 0~/ N~O ~LCN 91 18 NH2

90



>OON) Si CN A 92 [01511 [Table 4] Structural
Conmpound fornmula 19 NHz ' \NHO O NO CN siO 20 NHz
O ~NHOS-CH3 11 HO oj 00 CN ~ Xx/ 21 NH2 HOO
JINO ~LCN Psi-022 ;Mz [/ \N

[0150]

[Table 3]

Structural
Compound
formula

13

14 NH,

15 NH,

16 NH;

17 NH;
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HOONO ~S=23 NHp / ~N HOONO CN 93 24 NH2 O ~N

HOACF3 HO O N--~O CN 94 [0152] |[Table 5] Conpound
Structural formula 25 NH2 0 ' N HOCF3 HO 0 NA\O CN

26 NH2 ~NHCI HOO NO \}\~CN [/ [/ %i 0 27 NH2

NH,
[N
. N,

MY

92



HOO NO CN 28 NH2 ~N X% i-damCN 29 N2 ~N HO S 3
j 0S-OCN~\Jy 95 3 0 NH2 O ~NHOS-CH3 HO NOO
Si-(~ CN[0153] [Table 6] Exanple Structural fornula
31 N2 O (\N 2CF3BC2ZH ON O ""~~C~"'O | NH2 >y
CJ.CN si4 32 NH2

[0151]
[Table 4]
Structural
Compound
formula
19 NH,
Q
CN
\ >
Si-0°
/
20
NH,
[N Ho-8-CHs
v CN
Si-0
> >/
21 NH,
[ N
@R CN
Si-0
_{
22 NH;
»,
HO O'N’£b
o o
23
NH,
[N
HO—~\ o W*%
\ﬁﬁ
NN
|

93



24

~

CN
O

NH,

[~/

10
HO
9i _0O

N

N CN
'>—SI'
/

2
34

CF3CO2ZH O ON O NH2 CN 33 NH2 N

NH2 |

N CN 96 3
O N-O

&

NH,

TN Ho

-O O NAO

("N Si-OON-~-OCN HOB NH22 ~N O

5 NH2

O

Jl\CF;;

("N Si_O ONO LLCN

94

~Si -d 36



CN

HOB [ 0154]

[ Table 71
37 NH2 / \N +S 0 O N~b

N ~ ~C Hd 39 NH2
\y. YNH2 / S /N0
[0152]
[Table 5]
Compound | Structural formula
25
NHZ 0
Y HO)LCF:,
Hon’ 0
R CN
Si-0
/
26 NH,
[N Hel
HO—~ o J ©
Si-0
/
27 NH,
.
HO—~ o N’&o
\(_UCN
>;€i—0\
[N
\Si—o—\(_oj,'“'&o
RSO
/
29 N,
[ o
N

Exanpl eSt ruct ur al

~~ CN 3 8 NH2

~N HO O NAO \ CN
~~ ~LCN Si - O~ 97 41 NH2

95

fornmu
~N A0 Si
\+SSi-d 40
~N

| a
0O



HO ON-O CN sl-d 42 NH2 OINAC CN J_o:

[ Tabl e 8]
CN 44 NH2
NO - CN

30

HO

\

Si-0°
/

Exanpl eSt ruct ur al
a l
~Si-0 46 " (\ NH2

NHg

{ 2
[N HO-S-CH;
A 6

N
O O

©N

[0153]

[Table 6]

Example

Structural formula

31

o]

o
NH,

>—>—\Si-0\\‘
/

NH,
®
. N4,

CN

2 CF3CO5H

32

0 By
ENA
NS CN
Si-0
/

NH,

TSN 2 CF4CO.H

33

34

~-N SNOO _

98 [ 0155]

formula 43 NH2 'N HOONO
\' CN Si-d 45 NHZ HO O

/' N HO O NO
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CN 47 NH2 -yl I -Si N O N-O J LLCN 99 [0156]

[ Table 9] ExanpleStructural fornmula 48 NH2 (N HO O
NkO CN 49 J(J NH2 ~-N O >-Si-ON-~O LCN 50 NH2 N
HO ONO CN 51 NH2Z N O O N~O ~CCN  si

35 NH,
[ ‘N
\%Sl -0
\ \\/_XC
si—¢
=y

&

HO

[0154]

[Table 7]

ExampleStructural formula

37 NH;

38 NH,
&
}Sl
-uCN
HO
39 NH,
[
HO—~\, o N’§o
(—\S_icrq
e
40 NHz

CN
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7C52 N2 HOONO CN53 NH2 V/, N ~S OONO-~CN
100 [0157] [Table 10] ExanpleStructural formula 54
NH / ~N HOON-O CN si-d 5~ --r 55 NH2 N N-O
Xxsi-0 YICNHS56 N2 N }Si-0OO01 OCN HOB
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57 NH2 a

, S

[ 0158]

NH2

"N
ON-1 CN
1 7(\

(~N XS

[ Tabl e 11]

NAO ~CN

[0155]

[Takle 8]

ExampleStructural formula

43

NH,
[N
N,

HO—~ o
(UCN

44

45

46

47

rSi O~-O 7, NA
~HO 101 5 9 NH2

O O N~O ZCN

O ~LCN HOB 58 NH2 O ~N

Exanpl eSt ruct ur al
/ O Hd 61 NH2

99

I-O00 CN O HOB

formul a 60

~N 1-00



J HB 62 NHZ N HO-0 NO CN OJ 63 ONH2 rJ(

SS "ON-~O J ~0J/ ~LCN o0 Hd [0159]

[ Phar macol ogi cal Test Exanple 1] Anti-tunor test using
nude nouse subcutaneous inplantation system 102 with
peroral adm nistration of CNDAC conpound Human | arge

i ntestine cancer cell strain KM20C was subcut aneously

[0156]subcul tured in BALB/cA Jcl-nu mce (CLEA Japan

Inc.), and the resultant cancer tissues were cut into

[Tab1e29hn1dice fragnents Each of the fragnments was

Exampl%

catanes of tn apted to a 6-week-old BALB/cA
%ﬁ ge éf PE pack thereof. On day 14 after the

48

nplantatlon,,hprge and smal | di aneters of the
esultant t r were neasured, and the volune of the
unor was cakgyl ated| by the follow ng equation. The

i ce mé“g;guﬁ%d (6| ani mal s per group) so that the

roups Bughly pqual in terns of average

(03'-"“_

49

~N

S>30~ o

,/’;(S}i
fJ

50

51

52

53

100



t

equat i on,

di aneter of tunor.
di ssol ved or suspended in 0.5%

unor vol ume.
Vit
arge

(Equation 1) Wt
represents tunor vol une, Vi
di aneter of tunor,
[0160] Each CNDAC conpound was

1/2(M) x (Vs)2 In the
represents
and Vs represents snal

hydr oxypr opyl net hyl

cel | ul ose sol uti on which had been buffered wth 100mV

citrate buffer (pH 6.0).

gr oupi ng,
[0157)ach npuse

From the next day after

the m xture was perorally adm nistered to
once a day for consecutive 14 days in a
dose which is equival ent,
[Table CNDAC. On day 29 after the grouping,

by nole, to 18 ng/ kg/ day of

| arge and snal

ok f upcut aneously i nplanted tunor of
Example ﬁﬁ%%ug%fmg?EMﬁla ired, and relative tunor vol une
54 (RTV) and i nhijitionjrate (IR were calculated by the
flol | owi ng eq ions o evaluate anti-tunor effect of
tihe conpound he tept results are shown in Table 12.
(Equatimh\%%i =Vil/Vvt2 103 In the equation, RTV
represedts &N 0 of funor volume, Vtl represents
tjunor -ghre neasurefl on the day of determination, and
\ft 2 repTesents tunor|volume neasured on the day of
droupmng. (Equation{3) IR (a) =
[1- (RTVtest)/(RTVcont)] x 100 In the equation, IR
55 rlepresents tuno¥dzgrom h inhibition rate, RTVtest
rlepresents ng§d> V val ue of a drug-adm nistered
drou >j and R{Vqont fepresents nean RTV value of a
ron-?}e&bwgeiibr up. [ [0161] [Table 12] Exanple No.
Rl
HO
56 NH,
Y
. N
>—S|—O—\<_Oi (o]
\_LsCN
’{/J HO
57 NH,
Q.
D—Si-o-xjf’&o
\__LaCN
rf HO'
58
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175 265 382 682 779 10 68 18 69 19 89 21
85 24 83 27 85 31 89 32 85 CNDAC 46 [0162] As is
shown in Table 12, the conpounds of the present

i nvention exhibit excellent anti-tunor effect as
conpared with CNDAC. 104 [0163] [ Pharnmacol ogi cal
Test Exanple 21 Pharpacoliketics test of CNDAC
onpound in DonrNe rat CNDAC conpounds were perorally
dmi ni st ered tmnr urats (Charles R ver

abora‘of_i es J , Inc., 5 weeks old), and bl ood

DAC Ve ér\ggz nmBaspred. CNDAC conmpounds that have
xcell gnt a fhabi ity upon peroral adm nistration
nd e easldy activated to CNDAC in an organi smwere
el €6ted on the basips of the blood CNDAC |evel.

[0158]

59

[Table 11] »
ExamplelStructural formula
60 NH,
| Yy
>»ﬁko o N/&b
;) HO
61 NH,
T
>>£PO o Nz&b
7L
_F HO
62 NH,
L
N
HO—~ o o}
<l
>-si-0
S
A
63 \j
o NH;
>L (’/( y
S0 o w4%
/0 HO'
[0159]

[Pharmacological Test Example 1]

Anti-tumor test using nude mouse subcutaneous implantation system

102



Specifically, Donryu rats were fasted fromthe evening

of the day before the test day. In the forenoon of

the test day, each CNDAC conpound (an anount

equi valent, by nole, to 30 ng/kg of CNDAC) which had

been di ssol ved or suspended in 0.5% hydroxypropyl

met hyl cellul ose solution buffered with 100nMcitrate
with pdubigl 4@itinbsOfavhisnpefoCHDAY admpoustier ed, and bl ood

was collected fromthe caudal vena cava at 15 and 30

Whmath esargadidte@tide aadc8rhoeid shfaén KMgOoC was

adm nistration, to thereby obtain serum sanples (from
subcutSneaushﬁlsupeultunedpmnnBﬁLBinﬁpQGﬁdnanmleﬁDACLEévéP§an

of each serum sanple were neasured through HPLC. Area
Inc.), uad@rthentesuibanbncpnLer tdfsuRe WEE6d CCRDABtCegemm dice

fromO to 8 hours was cal cul ated, and bioavalability
fragmenga), Benleipf ﬁd@%aﬁwm%t%ﬂmts@C@@A@OV%Haé‘aalaP‘ﬁed to a

the bl ood fromthe CNDAC conmpound, was determ ned from
6-weekt@dd BRLBAGRANGCEDEL F‘@H%THE tbet bagkthersrs - sh%ndﬁ"‘}ﬁ 14

secer 118 foflonck LIRS, O PAVCARRRELAI U Yeascan
tumor mc“?@%reﬂpgﬁnsuqengvogaﬁlﬁ PEL %EF. g\#rcngg ah%iegl%o%ted by
the folfPRENS  aiidt 58 ALCHun T Heh et T Aureaf Ve dnbhatg per
e SGAE BB el P BT HET Bl Heaveress

tumor %8%§é% [ Table 131 Exanple No. BA (s) 2 109. 3 20.6

(Equation 1) Vvt = 1/2 (V1) x (Vs)?2

In the equation, Vt represents tumor volume, V1 represents large

diameter of tumor, and Vs represents small diameter of tumor.
[0160]

Each CNDAC compound was dissolved or suspended in 0.5%
hydroxypropyl methyl cellulose solution which had been buffered
with 100mM citrate buffer (pH 6.0). From the next day after
grouping, the mixture was perorally administered to each mouse
once a day for consecutive 14 days in a dose which is equivalent,
by mole, to 18 mg/kg/day of CNDAC.

on day 29 after the grouping, large and small diameters of
the subcutaneously implanted tumor of each mouse were measured,
and relative tumor volume (RTV) and inhibition rate (IR} were
calculated by the following equations to evaluate anti-tumor
effect of the compound. The test results are shown in Table 12.

(Equation 2) RTIV = Vtl/Vt2
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10 19.3 19 45.1 21 22.8 23 19.3 24 21.0 25 42.6
26 23.5 27 25.3 31 41.4 32 24.2 CNDAC 9.2 P-CNDAC
14.6 [0165] As is shown in Table 13, the conpounds of
the present invention exhibit excellent
bi oavailability as conpared with a known CNDAC
conpound for peroral adm nistration, P-CNDAC. [0166]

In the[ Phaasnenl ogrvakepestehxanphe i8]l ofhaumecokiodelrecs tdst
of CNDAC conpound in SD(1GS) rat CNDAC 106 compounds

represants pamoralbyumdnmehstizrddonotBd (B@Spfr desef@imatdon, and
Ri ver Laboratories Japan, Inc., 8 weeks old), and

Vt2 represdntiDA@nokevelumesmrsasyedd onCRbACIeaMedu SFOUBHINGHh
have excell ent absorbability upon perora

(Equathdni B} sTRatkpn=arid-dREVeask) y (REVicoatted xt 80CNDAC i n
an organi sm were sel ected based on the bl ood CNDAC

In the| eqeftien,t AR rEPERE6ALSES tUROTt FOWERY 1ndadn t3ONCHBAES -

conmpounds (an anount equival ent, by nole, to 10 %p/k
RTVtesgerREﬂgynﬁﬁi@ﬁaﬁaaTBégﬁlue of a drug-administered group,

and RTVcont represents mean RTV value of a non-treatment group.

[0161]

[Table 12]
Example No. [IR (%)
1 75
2 65
3 82
) 82
7 79
10 68
18 69
19 89
21 85
24 83
27 85
31 89
32 85
CNDAC 46

[0l62]
Ag is shown in Table 12, the compounds of the present
invention exhibit excellent anti-tumor effect as compared with

CNDAC.
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di ssol ved or suspended in 0.51 hydroxypropyl nethyl
cellulose solution buffered with 100mM citrate buffer
(pH 5.0) was perorally admnistered, and bl ood was
collected fromthe carotid artery at every point in
time of 30 mnutes and 1, 2, 4, 6, and 8 hours after
the adm nistration, to thereby obtain serum sanpl es
[0163) from2 to 3 animals per point) . Conmpound and CNDAC
| evel s in each serum sanple were neasured through
[PharméChMegidataTeateExeopéentiati on (AUC) of the bl ood
CNDAC | evel fromO to 8 hours was cal cul ated. The
Pharmatedikebsgbt seateofh6WRALnCcPapPEng4 inf PpeIYU [FRibl e 14]
Exanpl e No. AUCO 8hr (nghr/nL) 19 1163 45 1210
CNPRAC agppomndsDrerosBerppasly admipd stersdowR PRNYYU rats
Tabl e 14, the conpounds of the present invention
(Charl%ﬁthVPraLﬁb@ﬁéFOAEESaéraEéﬁpalléé‘ w Bhvgeksowrd denpaad blood
onpound for peroral admnistration, P-CNDAC. [0169i
CNDAC {Lﬂﬁa} nH2s| 'a@ﬁ%are#estc@é(?rp%ma?u%%. thahofayesEXaEt hgt

nude, nbuse subcut an ant at, t th
apsorb e I SR pet £ i TRRERE LSS <Hidyhocivaced
to CND%§|anﬁggpﬁgaﬁégéf&gggsgekgg%edl%rg%h%”%%%agn%fc%%%e%lood

CNDAC level.

Specifically, Donryu rats were fasted from the evening of
the day before the test day. In the forenoon of the test day, each
CNDAC compound {an amount equivalent, by mole, to 30 mg/kg of
CNDAC) which had been dissolved or suspended in 0.5% hydroxypropyl
methyl cellulose solution buffered with 100mM citrate buffer (pH
5.0) was perorally administered, and blood was collected from the
caudal vena cava at 15 and 30 minutes, and 1, 2, 4, and 8 hours
after the administration, to thereby obtain serum samples (from 3
animals per time point). Compound and CNDAC levels of each serum
sample were measured through HPLC. Area under concentration (AUC)
of the blood CNDAC level from 0 to 8 hours was calculated, and
bicavalability (BA), which indicates the amount of CNDAC released
in the blood from the CNDAC compound, was determined from the
following equation. The test results are shown in Table 13.
(Equation 4) BA = [(AUCtest)/(AUCcont)] x 100 (%)

In the equation, BA represents biocavailability, AUCtest represents
AUC of the blood CNDAC level upon peroral administration of CNDAC

compound (in an amount equivalent to 30 mg/kg of CNDAC), and
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subcut aneously subcul tured in BALE/ cA Jcl-nu mce

(CLEA Japan, 1Inc.), and the resultant cancer tissues

were cut into 2 mmdice fragnments. Each of the

fragnents was subcutaneously inplanted to a

6- week-ol d BALE/ cA Jcl -nu nouse at the back thereof.

On day 15 after the inplantation, |arge and snal
AUCcontli peptessnbé Atie oéstheablootiuGbPAGelevedaspoadtadddvein

the volune of the tunmor was cal cul ated through use of
adminigheat bbh ook ngNBUat innanThwonnteeqpivagenlpée 6 mg/kg of
ani mal s per group) so that the average tunor vol une

CNDAC) was commmon to

(VS)2 In the equation,
[0164k epresents | arge

each group. (Equation 5) Vit 1/2(M) x
Vt represents tunor vol une, VI
di aneter of tunor, and Vs represents

smal | dianmeter of tunor. [0170] CNDAC, P-CNDAC, or

[Table Gbbound 19 was di ssol ved or suspended in 0.5% _
fygro r i thyl cellul ose solution which had been

EX&mpl%d@?ér%% g??h 100mM citrate buffer (pH 5.0). Fromthe

2 next dag.of grpuping, the m xture was perorally
adm nijstered to| each nouse once a day for consecutive

3 14 day4Ci® an efuitoxic dose. 108 Large and smal

6 di amet\es sgof the subcutaneously inplanted tunor of
each rouse were| neasured twice a week, and relative

10 tunor 1¥okume (RTV) was cal cul ated as an index
indicating tunmof growth through use of the follow ng

19 equat ifdmslto evpl uate anti-tunor effect of the

91 COHDOLEQ.SThe test results are shown in Fig. 1.
(Equatfion 6) RTV = Vt1/WVt2 In the equation, RTV

23 repredgeats ratip of tunmor volume, Vtl represents
tunor |vol ume negsured on the day of determ nation, and

24 Vt2 reptedents funor vol ume neasured on the day of

25 groupling. ¢

26 23.5

27 25.3

31 41.4

32 24.2

CNDAC 9.2

P-CNDAC 14.6

[0165]

invention exhibit excellent biocavailability as compared with a

2As is shown in Table 13,

the compounds of the present

known CNDAC compound for peroral administration, P-CNDAC.

[0166]

[Pharmacological Test Example 3]

Pharmacokinetics test of CNDAC compound in SD (IGS)

rat
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As is shown in Fig. 1, an equitoxic dose of Conpound
19 greatly reduces the tunor volune as conpared with
CNDAC and P- CNDAC. Wil e CNDAC and P- CNDAC cause no
del etion of tunor, Conpound 19 deletes tunor in three
cases in total six cases, revealing that the conpound
of the present invention exhibits excellent
compounafs i wenaopeedbfeatly fOhId]stPrepdatat 5Dn (EE&Npleats (Charles
Tablets [0172] [Table 151 Compound 3 50 ng Corn
River Baboratd0iey Japenociyst al Bi weeksl plHdseadd kgood CNDAC
Hydr oxypropyl cellulose 15 ng Lactose 47 ngy Talc 2
level wgs Magsesedm SINDRAGteomporpdEtwiylcle ehave ossceblagt
Unsaturated glyceride 2 ng 109 Titani umdioxide 2 ng |
absorbaipi ¥Rty TabeRt BEYOBAl ngfninietratere preparedepsideactivated
above fornulation through a routine method. Epl74]
to . CNDZAE eblr aki ORIERhAP| ¥ePePaharEsd Pased| opThbee bigpd CNDAC

level.

In the forenoon of the test day, each of CNDAC compounds {(an
amount equivalent, by mole, to 10 mg/kg of CNDAC) which had been
dissolved or suspended in 0.5% hydroxypropyl methyl cellulocse
solution buffered with 100mM citrate buffer (pH 5.0) was perorally
administered, and blood was collected from the carotid artery at
every point in time of 30 minutes and 1, 2, 4, 6, and 8 hours
after the administration, to thereby obtain serum samples (from 2
to 3 animals per point). Compound and CNDAC levels in each serum
sample were measured through LC/MS. Area under concentration (AUC)
of the blood CNDAC level from 0 to 8 hours was calculated. The

test results are shown in Table 14.

[0167]
[Table 14]
Example No. AUCO-8hr
(ng-hr/mL)

19 1163

45 1210
CNDAC 492
P-CNDAC 956

[0168]
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Compound 19 300 ng Lactose 540 ng Corn starch 100 ng
Hydr oxypropyl cellulose 50 ngy Talc 10 ng [0176]
Granul es (1,000 ng/sachet) were prepared in the above
formul ati on through a routine nmethod. [0177]
Preparation Exanple 3 Capsules [0178] [Table 171
Conpound 20 100 ng Lactose 30 ng Corn starch 50 ng
M ciecshsiml Lhneabee| 14 psehéOcoypolvhdnesifuthst paeaeat3
nmg 110 [01791 Capsules (193 ny/capsule) were prepared
inventiont behabbveaf higheat AUG &br cogbaaedowtiche améniopth. CNDAC
[0180] Preparation Exanple 4 Injection [0181] [Table
compouidd] fGonpeundallad@dnagtr8vdionm ShCHPAGe 3.5 ny
: f]stilled wat er for injection Appropriate anmount
0169

[Pharmacological Test Example 4]

Anti-tumor test using nude mouse subcutaneous implantation system

through peroral administration of CNDAC, P-CNDAC, or Compound 19

in an equitoxic dose

Human large intestine cancer cell strain KM20C was
subcutaneously subcultured in BALB/cA Jcl-nu mice (CLEA Japan,
Inc.), and the resultant cancer tissues were cut into 2 mm dice
fragments. Each of the fragments was subcutaneously implanted to a
6-week-0ld BALB/cA Jcl-nu mouse at the back thereof. On day 15
after the implantation, large and small diameters of the resultant
tumor were measured, and the volume of the tumor was calculated
through use of the following equation. The mice were grouped (6
animals per group) so that the average tumor volume was common to
each group.

(Equation 5) Vt = 1/2(V1) x (Vs)?

In the equation, Vt represents tumor volume, V1 represents large

diameter of tumor, and Vs represents small diameter of tumor.
[0170]

CNDAC, P-CNDAC, or Compound 19 was dissolved or suspended in
0.5% hydroxypropyl methyl cellulose solution which had been
buffered with 100mM citrate buffer (pH 5.0). From the next day of
grouping, the mixture was perorally administered to each mouse

once a day for consecutive 14 days in an equitoxic dose.
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(2 nL/anple) [0182] Injection was prepared in the

above formulation through a routine method. [0183]

Preparation Exanple 5 Syrup [0184] [Table 19]

Conpound 27 200 ng Purified sucrose 60 g ethyl

par ahydr oxybenzoate 5 ng butyl parahydroxybenzoate 5

my flavor Appropriate ampbunt Coloring agent

Heppgopahdt ema Ahodbam@uersi el vheesubpptapeouséy ampdanted

111 [0 185] Syrup was prepared in the above '
tumor &Hreaththonsehwenghmeasuveadi hwiget RoweekQ186f relative tumor

Preparation Exanple 6 Supositories [0187] [Table 201
volume CORPBLNdas2ca3bDouhgtetdi aepanl indes {pdgratépgd trmego IFgwth
through use of the following equations to evaluate anti-tumor
effect of the compound. The test results are shown in Fig. 1.
(Equation 6) RTV = Vtl1l/Vt2
In the equation, RTV represents ratio of tumor volume, Vtl
represents tumor volume measured on the day of determination, and
Vt2 represents tumor volume measured on the day of grouping.

As is shown in Fig. 1, an equitoxic dose of Compound 19
greatly reduces the tumor volume as compared with CNDAC and P-
CNDAC. While CNDAC and P-CNDAC cause no deletion of tumor,
Compound 19 deletes tumor in three cases in total six cases,
revealing that the compound of the present invention exhibits
- excellent anti-tumor effect.

[0171]

Preparation Example 1 Tablets

[0172]

[Table 15]

Compound 3 50 mg
Corn starch 50 mg
Microcrystalline cellulose 50 mg
Hydroxypropyl cellulose 15 mg
Lactose 47 mg
Talc 2 mg

Magnesium stearate 2 mg

Ethyl cellulose 30 mg
Unsaturated glyceride 2 mg
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trademark, a m xture of nono-, di-, and tri-glyceride
of saturated fatty acids lauric acid to stearic
acid, product of Dynamte Novel) [0188]

Suppositories were prepared in the above formul ation
through a routine nethod. 112 Cains 1. A pyrimdine

n d nraco
P

, —Auel-eost-de—conpound—+epresented—by—the— fol | ow ng
Titaniyy, dLP%ide). [F1] N2 N L|IRTS N'0 RO Y (wherein

one 0f X and Y represents a cyano group, and the other

represents a hydrogen atom one of RI and R2

represents a hydrogen atom a carbonyl group having a
0173y - o5 al kyl group which has been nono-substituted by

ni no u up represented b
fraftha) (2a] Portafiet f PerRopERERr Elents thogPBaSe
represented by RG)(P7) (R8)Sl.-, or RL and R2 toget her
formul§%$ﬁpa§%gﬁ% e?e%og%é ?c&egbgﬁp represented by -S
[0174(R9) (R10) -; R3, R4, R5, R6, Rl, and R8 each
%epresent a Cl1-C10 linear or branched al kyl group
i e,a osihstdd uent, a C3-C6 cycl oal kyl
Prepar%?%ﬁ% %%%% §%a§ ﬁ%ve a.%%bstituent, a C6-Cl4 aryl
[01750Froup which may have a substituent, or a Cl-C6 alkyl

[Table 16]

Compound 19 300 mg

Lactose 540 mg

Corn starch 100 mg

Hydroxypropyl cellulose 50 mg

Talc 10 mg
[0176]

Granules (1,000 mg/sachet) were prepared in the above
formulation through a routine method.
[0177]

Preparation Example 3 Capsules

[0178]

[Table 17]
Compound 20 100 mg
Lactose 30 mg
Corn starch 50 mg
Microcrystalline cellulose 10 mg
Magnesium stearate 3 mg
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group which has been substituted by one or two C6-Cl4
aryl groups and which may have a substituent; and RO
and R10 each represent a Cl-C6 |linear or branched
al kyl group which may have a substituent) or a salt
thereof. 2. A pyrimdine nucl eosi de conpound or a salt
thereof as described in claim1, wherein one of X and
[0179]Y represents a cyano 113 group, and the other
represents a hydrogen atom one of Rl and R2
Capneent 61 %3 hyglf cmesu bt bnvere cprdpayed ginuphaagbayea
a-C6 al kyl group which has been nono-substituted by
formulatni ami tlorouglupa voubingroaphedpr esent ed by
(R3)(R4) (R5)Si-, and the other represents a group
[0180lrepresented by (R6)(R7)(RB)Si -, or Rl and R2 together
forma 6-nmenbered cyclic group represented by -Si
PrepargdRoyn (Feayple K3 IrHPLCHENRG, R, and R8, which may
be identical to or different from one anot her,
[0181]i ndividually represent a C1-C8 linear or branched
al kyl group which may have a Cl1-C6 |inear or branched
[Table gl &bxy group, C3-C6 cycloal kyl group, a phenyl group,

cgmpouﬂdQE@Zyl group. 3. A pyriTAp@d pg nucl eosi de conpound or
salt thereof as described in claim1 or 2 wherfin

Sodlumombl@iidEand Y represent $3a5 myano _group, and the

ot-her esents—a—hydrogen—aton rgsents—a
aﬁ%ﬁ1l%395t§?nglgﬁﬁrogrﬁg“érou%ﬁrzpresented

Distilq r%@%
by (R3)(R4)(R5)Si-; R2 repgresentmpaehydrogen atomr a
B) (R7)(RB)Si - (in the case

group represented by (

where Rl is a hydrogen atomor a valyl group, R2 does

not represents a hydrogen aton); and R3, R4, R5, R,
[0182R , and R8, which may be identical to or different

from one another, each represent a C1-C8 |inear or

i -pacthpsh alky | prgpaved oi natks- &boegckoainkjbhtgrouphreugh a

A pyrim di ne nucl eosi de conpound or a salt thereof as

routine method.

[0183]

Preparation Example 5 Syrup

[0184]

[Table 19]

Compound 27 200 mg

Purified sucrose 60 g

eﬁhyl parahydroxybenzoate 5 mg

butyl parahydroxybenzoate 5 mg

flavor Appropriate
amount

Coloring agent Appropriate
amount

Purified water Appropriate
amount
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described in any of clains 1 to 3, wherein one of X
and Y represents a cyano group, and the other
represents a hydrogen atom Rl represents a hydrogen
atom an L-valyl group, or a group represented by
(R3)(R4) (R5)Si-; R2 represents a hydrogen atomor a
114 group represented by (R6) (R7) (R8)Si- (in the
case where R1L represents a hydrogen atom or an
L-valyl group, R2 does not represent a hydrogen
[o1g85]atom); and any one of R3, R4, and R5 and any one of
R6, R7, and R8, which may be identical to or different
Synorp vese hpwtpeered i indi thiel iabove repraskatien (ghrgugh a
Il inear or branched al kyl group or a cycl opropyl
routingymeihiodnd t he ot her groups, which may be identical
to or different fromeach other, each represent a
[0186]C1 -C4 linear or branched al kyl group. 5. A pyrindine
nucl eosi de conpound or a salt thereof as described in
PrepargidonfEXAERHe 4 SOPLS IR S5 one of X and Y
represents a cyano group, and the other represents a
[0187]hydrogen atom R represents a hydrogen atom an
L-valyl group, a triisopropylsilyl group, a
[Table &k hyl i sopropylsilyl group, a dinethylthexylsilyl

Compourd 03P, of a di nethyl-n-octy sobyiggr oup;
represents a hydrogen atomia tert-hutyl di methylsilyl

.

Witepsaqik op35 alregistenedpyl sil yl | 4 609, Mg
di.et hyl | yl si group} a

tradem%5%1d%r%%%ﬁ%??s%%r%%@?sllyl group, or 9

di-, amtdnetbydivesyidélgt group (in the casdg where RL
represents a, h drqgen atom pr an L-valyl group, R2

satura sf%EEYr%%%%%eh? Blfydrogen aton). 6.| A pyrinidine

acid té‘“%@&ﬂé’eaéf?&fpoﬂﬁ@dééﬁeéfej from anmong the follow ng
(a) to (k), or a salt therepf: (a)

Dynamitse -M»vell sopropyl silyl-2'-cyano-2' -deoxy-|-R-D

Ar.alht neaf

r anncvl st ol
A aoT mToT UrarnmosSyTr Uyt uUsST1iIcT,

Suppositories were prepared in the above formulation through

a routine method.
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(b)
5'-O-diethylisopropylsilyl-2'-cyano-2'-deoxy-1-R-D
ar abi nof ur anosyl cyt osi ne; 115 (c)
- O-di met hyl t hexyl sil yl -2' -cyano- 2' - deoxy-1| -R-D-
ar abi nof ur anosyl cyt osi ne; (d)
-O (dinethyl-n-octylsilyl)-2'-cyano-2'-deoxy-I|-R-D
ar abi nof ur anosyl cyt osi ne;Cliaems
3' -0 di net hyl t hexyl silyl-2'"-cyan-2'-deoxy-I-R D
ar abi nof ur anosyl cyt osi ne; (f)
3'-O-diethylisopropylsilyl-2"-cyano-2'-deoxy-|-R-D-
1. @rmornmi@mﬁo@ycbg@asdﬁecomgpund represented by the
3'-O(tert-butyldinethylsilyl)-2"-cyan-2'-deoxy-|-R-D
followinpgbfasmutanddyF cyt osi ne; (h)
3'-Otriisopropylsilyl-2"-cyano-2'-deoxy-1-R- D
[F1]  arabi nof ur anosyl cyt osi ne; (i)
3' C)dlnethylthexyIS|IyI -O (L-valyl)-2"-cyano-2'-de
Hap- D-arab|nofuranosylcyt03|ne ()
-valyl)-3 -0 (tert-butyldinethylsilyl)-2'-cyano
’9§pxy-I-R-D-arabinofuranosylcytosine; and (k)
cYol opropyl di i sopropyl silyl-2'-cyano-2'-deoxy-I-R

1
R=07\.b ar abi nof ur anosyl cytosine. 7. A drug conposition
ontri ning an effective anount of a pyrimdine
AUC e05|d? ﬁonpound as recited in any of clains 1 to 6
R‘%r A salt ereof and a pharnaceutically acceptable
rrier. 8. An anti-tunor agent containin
(Whereé$f@6?|9§ énﬁﬁﬁtYoFeQreE?P| & R¥2RGcPECY deaggnﬁgﬁh@ther

as recited in an

ims _1_t a salt there
represgid aa phut FGE0 AEQMY yOREC 85t bl odalty FAPECERIS & Pydrogen
atom, a carbonyl group having a Cl1-C6 alkyl group which has been

mono-substituted by an amino group or a group represented by

(R*) (R*) (R®)Si-, and the other represents a group represented by
(R®) (R™) (R®)Si-, or R! and R®? together form a 6-membered cyclic
group represented by -Si(R°) (R'®)-; R?, R*, R°, R®, R’, and R® each
represent a C1-Cl0 linear or branched alkyl group which may have a
substituent, a C3-C6 cycloalkyl group which may have a substituent,
a C6-Cl4 aryl group which may have a substituent, or a Cl-Cé alkyl
group which has been substituted by one or two C6-Cl4 aryl groups
and which may have a substituent; and R’ and R'® each represent a
Cl1-C6 linear or branched alkyl group which may have a substituent)

or a salt thereof.

2. A pyrimidine nucleoside compound or a salt thereof as

described in claim 1, wherein one of X and Y represents a cyano
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9. Use of a pyrimdine nucleoside conpound as recited

inany of claims 1 to 6 or a salt thereof for

production of a drug. 10. Use as described in claim

wherein the drug is an anti-tunor agent. 11. A method

for treating a tunor, conprising adm nistering an

ef fective anount of a pyrim di ne nucl eosi de conpound
group, asnd eché edthar meprefextai ashgdrogénoatamsabnet hér Bofand R’
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represents a hydrogen atom, a carbonyl group having a C1-Cé alkyl
group which has been mono-substituted by an amino group, or a
group represented by (R®) (R*) (R°)Si-, and the other represents a
group represented by (R®) (R7) (R®)Si-, or R' and R? together form a
6-membered cyclic group represented by -Si(R°) (R*®)-; R?, R*, R®, R,
R’, and R?, which may be identical to or different from one another,
individually represent a Cl-C8 linear or branched alkyl group

which may have a C1-C6 linear or branched alkoxy group, C3-C6

cycloalkyl group, a phenyl group, a benzyl group.

3. A pyrimidine nucleoside compound or a salt thereof as
described in claim 1 or 2, wherein one of X and Y represents a
cyano group, and the other represents a hydrogen atom; R!
represents a hydrogen atom, a valyl group, or a group represented
by (R®) (R*) (R®)Si-; R® represents a hydrogen atom or a group
represented by (R®) (R7) (R®)Si- (in the case where R' is a hydrogen
atom or a valyl group, R? does not represents a hydrogen atom); and
rR*, R*, R®, R°, R7, and R®, which may be identical to or different
from one another, each represent a C1-C8 linear or branched alkyl

group or a C3-Cé6 cycloalkyl group.

4. A pyrimidine nucleoside compound or a salt thereof as
described in any of claims 1 to 3, wherein one of X and Y
represents a cyano group, and the other represents a hydrogen
atom; R' represents a hydrogen atom, an L-valyl group, Or a dgroup

represented by (R?) (R*) (R®)Si-; R® represents a hydrogen atom or a
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group represented by (R®) (R”) (R®)Si- (in the case where R!
represents a hydrogen atom or an L-valyl group, R? does not
represent a hydrogen atom); and any one of R?, R', and R® and any
one of R®, R7, and R®, which may be identical to or different from
each other, individually represent a C3-C8 linear or branched
alkyl group or a cyclopropyl group, and the other groups, which
may be identical to or different from each other, each represent a

Cl1-C4 linear or branched alkyl group.

5. A pyrimidine nucleoside compound or a salt thereof as
described in any of claims 1 to 4, wherein one of X and Y
represents a cyano group, and the other represents a hydrogen
atom; R!' represents a hydrogen atom, an L-valyl group, a
triisopropylsilyl group, a diethylisopropylsilyl group, a
dimethylthexylsilyl group, or a dimethyl-n-octylsilyl group; R?
represents a hydrogen atom, a tert-butyldimethylsilyl group, a
triisopropylsilyl group, a-diethylisopropylsilyl group, a
cyclopropyldiisopropylsilyl group, or a dimethylthexylsilyl group
(in the case where R' represents a hydrogen atom or an L-valyl

group, R? does not represent a hydrogen atom).
p Y

6. A pyrimidine nucleoside compound selected from among the
following (a) to (k), or a salt thereof:

(a) 5'-0O-triisopropylsilyl-2'-cyano-2'-deoxy-1-B-D-
arabinofuranosylcytosine;

(b) 5'-0-diethylisopropylsilyl-2'-cyano-2'-deoxy-1-p-D-

arabinofuranosylcytosine;
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(c) 5'-0-dimethylthexylsilyl-2'-cyano-2'-deoxy-1-3-D-
arabinofuranosylcytosine;

(d) 5'-0-{dimethyl-n-octylsilyl)-2'-cyano-2'-deoxy-1--D-
arabinofuranosylcytosine;

(e) 3'-0-dimethylthexylsilyl-2'-cyano-2'-deoxy-1-p-D-
arabinofuranosylcytosine; |

(f) 3'-0-diethylisopropylsilyl-2'-cyano-2'-deoxy-1-B-D-
arabinofuranosylcytosine;

(g) 3'-0-(tert-butyldimethylsilyl)-2'-cyano-2'-deoxy-1-p-D-
arabinofuranosylcytosine;

(h) 3'-O-triisopropylsilyl-2'-cyano-2'-deoxy-1-B-D-
arabinofuranosylcytosine;

(i) 3'-0-dimethylthexylsilyl-5'-0- (L-valyl)-2'-cyano-2'-deoxy-1-f-
D—arabinofuranosylcytosine;

(j) 5'-0-(L-valyl)-3'-0-(tert-butyldimethylsilyl)-2'-cyano-2"'-
deoxy-1-pB-D-arabinofuranosylcytosine; and

(k) 3'-0-cyclopropyldiisopropylsilyl-2'-cyano-2'-deoxy-1-3-D-

arabinofuranosylcytosine.

7. A drug composition containing an effective amount of a
pyrimidine nucleoside compound as recited in any of claims 1 to 6

or a salt thereof and a pharmaceutically acceptable carrier.
8. An anti-tumor agent containing an effective amount of a

pyrimidine nucleoside compound as recited in any of claims 1 to 6

or a salt thereof and a pharmaceutically acceptable carrier.
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9. Use of a pyrimidine nucleoside compound as recited in any of

claims 1 to 6 or a salt thereof for production of a drug.

10. Use as described in claim, wherein the drug is an anti-tumor
agent.
11. A method for treating a tumor, comprising administering an

effective amount of a pyrimidine nucleoside compound as recited in

any of claims 1 to 6 or a salt thereof.
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