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“overcones the difficulties and shoEPOGHS m$esBbOf the prior art and provides
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wherein Rs is a substituted carbonyl or carbonyl derivative and L is a leaving group. Glycosylation is accomplished using '
a Lewis acid of the formula (IIf)
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wherein Rg, Rg, Ry, and Rg are defined below and the resulting intermediate is reduced to give a nucleoside or nucleoside

analogue or derivative of formula (i), .
45 The processes of this invention have the advantages of allowing preparation of a nucleoside of formula (l) (or ana-

logues or derivatives thereof) without using expensive starting materials, cumbersome protection and deprotection steps

or addition and removal of 2’- or 3"-substituents. The processes of this invention produce nucleosides in high yields, with

high purity and high optical specificity. The processes of this invention have the further advantage of generating nucle-

osides whose stereoisomeric configuration can be easily controlled simply by the selection of the appropriate startin‘g
50 materials.

DETAILED DESCRIPTION OF THE INVENTION

in the processes for preparing opfically active compounds of this inventionin a configurational- and diastereo-selec-
55 tive manner, the following definitions are used: :
R, is a purine or pyrimidine base or an analogue or derivative thereof.
A purine or pyrimidine base is a purine or pyrimidine base found in naturally occurring nucleosides. An analogue
thereof is a base which mimics such naturally occurring bases in that their structures (the kinds of atoms and their
arrangement) are similar to the naturally occurring bases but may either possess additional or lack certain of the func-
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The preferved substituted carbonyl/carbonyl derivatives are alkoxycarbonyls, such as methyl, ethyl, isopropyl, t-buty)
and menthyi; carboxyls; diethyl-carboxamide; pyrrolidine amide; methyl ketone and pheny! ketone. The more preferred
substituted carbonyl/carbony! derivatives are esters and carboxyls and the most preferred are esters.
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The term "acyl” refers to a radical derived from a carboxylic acid, substituted (by a halogen (F, Cl, Br, ), Cg_20 aryl
or C4_g alkyl) or unsubstituted, by replacement of the -OH group. Like the acid to which it is related, an acyl radical may
be aliphatic or aromatic, substituted (by a halogen, C4_s alkoxyalkyl, nitro or O2) or unsubstituted, and whatever the
structure of the rest of the molecule may be, the properties of the functional group remain essentially the same (e.g.,

55 acetyl, propionyl, isobutanoyl, pivaloyl, hexanoyl, trifluoroacetyl, chloroacetyl, and cyclohexanoyl).

A key feature of the processes of this invention is the use of a substituted carbonyl or carbonyl derivative as R3
instead of a protected hydroxymethyl group as previously described in the art. Surprisingly, the substituted carbonyl or
carbonyl derivative is not cleaved by exposure 1o a Lewis acid, as would have been expected by one of skill in the art
when a Lewns acid of formula (Ill) is added to a mlxture of silylated purine or pyrimidine base and the sugar compound
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(e.g P I%;r b7 odine RMine gr suigh W‘T"f SragstR SRl cn

Conta?‘m‘ﬁ:g: a%mgs‘f 2 of this, e%grgo %T%L%n%%to?ﬂ g’ogfb?né: Bly or S) and

containing from
6t ;.15 carbon atons (e.g., phenyl 45 and napht hyI) ~The term "aral kyl "
represents an aryl group attg¥ked t he adj acent atom by an al kyl (e.g.
benzyl). The term "al kgxyalKy!l" presents an al ko group attached to the
-adj acent group by an alﬁ<yl roupf(e.g., neth- oxy yl). The term
taryl oxy" represents a subst%tued (by a hal ogen, trifluoronethyl or G _5
al koxy) or unsubstituted aryl noiety 50 . coval ently bonded through an
oxygen atom (e.g., phenoxy). The term"acyl" refers to a radical derived
froma carboxylrc acrd substituted (by a haI ogen (F, d, Br I) C6- 20

or Cl - unsubst | tut ed | acenent of

th a%' paEr equr oacr i

s g e
3L§ub gys%ggg, *ggzr rﬁg@ﬁﬁﬂ%@mu %*'{3 P ﬂ'é%weg*f 1y

e pro I es enal n sentlally t he sane
(e. g., 5s acetyl proplonyl, |sobutanoyl plvaloyl hexanoyl ,
trid | uoroacetyl, ch1oroacety|, and cycrohexanoyl). A key feature of the
processes of this invention is the use of a substituted carbonyl or
ca¥bonyl derivative as R3 instead of a protected hydroxynethyl group as
previously described in the art. Surprisingly, the substituted carbonyl or
carbonyl derivative is not cleaved by exposure to a Lewis acid, as woul d
hate been expected by one of skill in the art when a Lewis acid of fornula
(I''l') is added to a m xture of silylated purine or pyrimdine base and the
sugar conpound 5 EP 0 515 156 Bl of fornula (11). Instead, the
substituted carbonyl/carbonyl derivative in the internediate of fornula (V)
forces the purine or pyrimdine base (R2) to add in the cis-configuration
refative to the substituted car bonyl / carbonyl derivative graup. Wthout a
substituted carbonyl or carbonyl derivative attached to C4W (for exanpl e,
when -a hydroxynet hyl group is instead used), the coupling procedures
described in Step 4 beloww Il result in a mxture of cis- and
trens-isoners. 5 Anot her key feature of the processes of this
invention is the choice of Lewis acid. The Lewis acids used in the

Li ke



preparation of corrpounds of for mula (1) have the general formula (111) R 10
16 to B 5151568Bt~~- SI - R R7 15 wherein R5,
Re, R7 and Rs are as defl ned previously. These Lewis acids may be generated
in situ orSehereqsafaed \Rlepidd thismeterred niesgssian aRpfieditpany nuclegside of ermyla (- A H, Schni dt ,
"Bronotri nmet hyl si I ane and | odotrinethyl sil ane-Versatile Reagents for
Organic Synthesis"”, Aldrichimca Actagciiimepn 31-38 (1981). The preferred
Lewis acids of this invention are iodotrimeth- 2o yl si |l ane and
trinethylsilyl tr|flate The preferred R5, RN and R7 groups are nethyl or

|od| ne. The rmst Orredme®E, Re and W Hp i s nethyl ewPHeferred Re
groups are g hl orl.D.e_..broman&{ phongt e e&ga{ e nost

preferred I,,> are i odi né ,tyrlfluoromathaneg honate. In the
prefepred proces s invention, and t(Mns-i sone’s of a sugar of
formula (11) 25: W AlL ,I X so are separated

by fractional crystallization and the desired copfigurational isoner

sel ected. The selected cis- or the trans- 35 ispnB8EPPay then be chemcally
resol ved using a chiral auxiliary. The pure chirfl auxiliary-sugar

di ast*erponer is then coupled to a silylated purihe or pyrimdine base in
the presence of a Lewis acid to afford an optgﬁﬁlly active nucl eosi de of

cis- configuration which is subsequently,redu to give & nudbqgﬁdgée of
formula (1). 40 46 50 55 6 EWG Bi Scherrea?% an:jf\ pi ct

this %r ef erred process as appli 0 ahy (6lﬁ)l eosi de o SCHEME
1A 5 STEP | XW‘ W , OH R3
[ - + 3y CHIRAL X- %
(1% (+) BRIRAL AUXJLISRY M F?’ @‘(%&‘%WE& Bw L

(11) W (TRXS) 20 sTEP3 ' R3- . (
rt(cig)  + “( -L ( 4-) CHI RAL AUXI LI ARY)

CH RAL AUXI LI ARY STEP 3 25

Y ?»---< o < D "~ g

As Y x—Y

} | - <ww'_.,\L - R« _< \I/

R —Y x—Y
. 40 .
~ w ’.“\Rz . Yna
.a,.....< 3 (VID —<
45 RS x.ov ‘ L
60 R,OCH,

H p n,bcu ' Ry
%, <Ww o"‘a | o \3<WY !
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L WL Z W WL R4 rW L sR-< r

W
L Rsl| < Rsgpo4i5¥56 Bl =+ <Xul 30 R4"
R3=- 3 +~~——— $1 40
5T2P4 W-., %2 35 ~~R31141< (Vv
R -< 45 ~~~~R X. . , . XY
_ SM 60 R1OCH2 C
r 55 7 EP O 5151568f SCHEME 1B 5 W Q0 STEP | W Om
W js ~R < GR-< | R3< X
(1V) \( STEP ! W;qw‘r" 1Q.#OITEP 2 15 L
S(11) —< RANS)<R + RS + R 20
X (+) CHI RAL AR Agv ' x —Y (-) %L AUXI LI ARY STEP 3
25 W L ;W L rRe, M w R W
L& ia..< T Rt 3 | | "+ R30--
| 30 4 x4 X-Y . X-Y
X-Y 35 ~ STRR2 R - <X-
R 4 W L 40 _ STEP 4 >
WwogR2 . R4, W v2R2 R R44 R -<1
(VD R3€itS TEP550 RIOCCH W
R2 Wy55 ThERMIS) ous steps as illustrated
i'n Schenes n}A.{nd\rl%dg\y be bri ef Ry\dfsarb_ed as follows:
=Y
), (+) CHIRAL AUXILIARY \ RAL AUXILIARY
STEP3
25 .
,o‘\‘ R‘ . 0“‘ R‘ Py w L
R,Ill < Y R3_< % W R3l|n-< Y
% RS x—Y x—Y - x=Y x—Y
% W | Ry, Wt
=] e
R x——Y Y
x’

_40 1 STEP4 | 1

" Pa Req W ..-\‘nz B
\‘,Ra—-< . v Ryteees < \’
- Re x—Y . =Y
l STEPS l
50 R,OCH. R
x =Y —.
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The various steps as illustrated in Schemes 1A and 1B may be briefly described as follows:
Step 1: The starting carbonyl-sugar of formula (V) can be prepared by any method known in the art. E.g., Farina and
Benigni, "A New Synthesis Of 2,3"-Dideoxy-nucleosides For Aids Chemotherapy”, Tefrahedron Letters, 29, pp. 1239-



~of fornu

. Step, 1: The starti ng carbonyl -sugar of fornula (IV) can be prepared by any
met hod known in the art. E. g., FarERQ53st6eRhi gnl "A New Synthesis O
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(VI) to the purine or pyrimidine base in this step proceeds in higher
y+=€lds with the cis-isonmer. The preferred silylating agent for pyrinmdine
bases is t-butyldinethylsilyl triflate. it is believed that the bulky

t- bu%y group increases yields by weakening the interaction between the
Lewi § acid and silylated pyrimdine base. The preferred method of m xing
reagents in Step 4 is to first add the chiral auxiliary-sugar of formula
-(VI) to the silylated purine or pyrimdine base. The Lewis acid of formula
(I''l) is then added to the mxture. 30  Step 5: The cis-nucl eosi de

obt ajpned in Step 4 may then be reduced with an appropriate reduci ng agent
to renove the chiral auxiliary and give a specific stereoisonmer of formula
(I'). The absolute configuration of this stereoisoner cor- responds to that
of the nudeoside internediate of fornmula (VIl1). As shown in Schene 1,
either the cis- (Scheme 1 A) or the trans-isoners (Schene 1 B) obtained in
Stepss2 will yield a cis end product. A second process for the

di astereosel ective synthesis of conpounds of forrmula (I) is illustrated by
Scheme 2. The 35 process of Schene 2 is useful when optically pure
“starting material may be readily obtained comrercially or easily prepared
by known net hods.



. The optically active starting material is chenpsel ectively reduced and the
" resul ting hydroxyl group convertgploses ss6lBtavi ng group. The di astereomeric
m xture nmay be carried on further to conpounds of fornula (I) in a manner
anal 0gosehehe?2 depiats tresemnd dpezessiofthiSnietian ag appliysite ;i aiclegside; he dj ast er eoneri ¢

m xture may be separated by fractional crystallization and 40 each isol ated
optically active di astereoner maS®EEMer%ied on further to conpounds of
formula (1). 45 50 55 9 EP 0 515156 Bl Schenme 2 depicts the second
precess of this invention as applied to any nucleoside. SCHEME 2 5 3 _ 10
15, 40H - W

oA x-Y Rsu,,, x-Y 20 STEP 2 25

L (1) .W30 STEP 3 W35 gg=(*' ~ ~R2 \ x al (M11) 40
STEP4 45 RIOCH2 U w, , 2\55 Th¢ various steps involved in the
syﬁot hesis of the nucl eosi des of fogouls (1 depicted in Schene 2 may be

may be obtained comrercially igmeppti fally pure formor prepared according

~briefly described as follows: Step 1; The starting material of formula (I1V)
10 EP 0 515 156 Bl to the procedutes of Farina and Benigni, "A New

Sym hesis O 2, 3' - Di deg¥y-nucl ggsi deb For Agds Ch hergen", Te rahedron
Letters. 29, pp.*%239712 §§) MM &a%’é'-- al . \®nthesis O The
. Di deoxynucl eosi des C and/CNT +
X——Y XY
20 .
| STEP2
. _ w
25 RS 'l:,'. W L (II) . Rﬁ l',".' ...‘.‘\\L
X——Y XY
30 ..
STEP3
35 - Ry ", (w7 .‘.‘\\\RI
- Y—V vm
40 . .
NS
STEP4
- :
. R,0C :
50 . ! lec., ( w> ,.-.«\Rz
: XY @

55

The various steps invblved in the synthesis of the nucleosides of formula (I) as depicted in Scheme 2 may be

briefly described as follows: .
Step 1: The starting material of formula (V) may be obtained commercially in optically pure form or prepared according

10



:From@utamc Acid, R bonoI. actone and Pyrimdine Bases". J. Org. Chem 53,
pp. 4780-4786 (1988). The single is&RASGf156&Inula (1V) is chenosel ectl vel y

;n_egtjﬁregtb% '%o%sea%ésabl e red1u0| ng Ad\g;evnt such ':sldeo'g alré}éslidtgg_%fgne to gi v

any o T A a{; i 5*2:{;, % % ééi

f or my a fd diekte Wl ED o borm 've"ﬁ‘ uc?yzﬁtyeaglr‘rerl (?é Lﬁ"ﬁf‘%ern >0 's'am ra?el?ﬂ'veasm'f‘%'%‘t ed
o anal %Jﬁ%éi }°9 *‘%tgkr‘"‘%'“%% '9 i a“"”%e%”%“%@?' Kibaaidiin Wahg
such as 1| ; f
yi el ds @rﬁﬁf@&@ eg‘i“ﬁﬁ‘f‘“m mra&ﬁ%?ﬁﬁﬁ%%ﬁ%ﬁﬁ (‘ilii’fz ﬁ?“‘(’ém@; :

is subst(mm)loakrmmﬁmenfﬁt% (TNBDTH Gl RAIBEEdB Gt did-dRiguration BEformulal(2m). Fr F.Uaeos.de.s
opt i cal lsybstastiaiipi@e 6ftise-conshanding ©has-edmef.or mul a (VII11) is r.educed

St er eos pecitép 4 Teloptically adtivecis risclensidend foeguda (Villyls rediucedterdobpecitidaliytwithl ATeducing agent pref-

t ri et hy letably itiynarietoidborohydtidetoHithium auminam hydridelaydimérelsferaloly sodinre bquohgdride ia b appraritelm
bor ohy depiveat sueh as tetratpgretuien prafiethyl stheriegive thegermpoard of tmui{).dr of ur an or di et hyl

et her’5 t o fiitgraativelyatd ghRien eitheyrthp gispr thp Yransjsgmer may kp separgied putof tire diasterqomericend
of St ep MXreLf Pﬂ@{'ﬂ (i')rf%! fragtignalgrystalligationyos ehcomatography. The goivgat may be adivsted tosalect fof eithere

di ast er §8 d - 158 s“??éﬁ"f?ﬁ'P@"CeI’ piyormya ¢} vepele t5REa °aE' forwaid as desgripestin Feps
chr omat e:‘;’fﬁ%’; fPrraH ) ey b @lej usted 4o %? qﬁﬁ_ﬁ pr.ejther the él s-
or the h;ég&@al%g TR Ngre dl ast &r<oner HeMeF &1 e vainesis Phthe saRntigmes A g= p e
carried tor as described in Steps3and4toacorrpound of forrmula (1).
Schenmes 3, 4 and 5 |IIustrate'the application of the process of Schene 2 to
t’€ synthesis of the enantioners of cg- 20 di deoxynucl eosi de anal ogues. 25
30 35 40 45 50 55 EP O 515156 Bl Although the process is illustrated

usi ngsspecific reagents and starting materials, it will be appreci ated by
one of skill in the art that suitable anal ogous reactants and starting
materials may be used to prepare anal ogous conpounds. SCHEME 3 5 0 10
HO STEPI O © 0 EtO-t tt oH
JI, 0%€EH EtO X) + o \/ STEP2 25
o 0% B 0 H - 04-

%

40

45

50
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EtCEt O Et O 30

(XI') STEP 3 NH2 35 ' EP 0515 156 B1

Et O ( X1Mithgsioh the I:roc%ssdfi(s) illustrated using specific reagents and staringsmatesialsnij- il pe appreciatedby ope of

HO- - Cpidilin the art that siitaleqgjogays; reqqtaats\ind stasting matergizmayDp pRer IoRFBH° PIRGAREHFOYIRay he
briefly described as follows: Step 1. The starting materi al

(2R) - 50x0- 2- t et rahydr of uran car boxy Ri=&= Eﬁ(l X) is available from

co rcial sources or 12 - EP O 515 156 Bl by synthesis fromD-glutamc
acid M Ckabe et al. "Synthesis O The D deoxynucl eosi des ddC and CNT From
G-Utami ¢ Acid, Ribono-Ilactone agd Pyrgm di ne Bases", J. Og. Chem 53, pp.
4780- 4786 (1988). The starting, IalN}# esterif led with an al cohol such
as gthanol in the presence afoan agyl atimg agent such as oxalyl chloride
and an esterification catalyst such as A-di(EX) hyl am no-pyri m di ne.and a
base such as pyridine in a conpatible sol vent such as dichl oronet hane. The
5 esterified conmpound is reduced wih an appropriate reduci ng agent such

as disi anyl borane in a conpaiiBBlle organi c sol vent, such as tetrahydrofuran
(A.1sPel ter et al., "Borane Reagents" Y Academi c Press. p. 426 (1988)), to
gi ve the corn- pounda of formula (X)." Step 2: The conpounds of fornula (X)
is reacted with anqoggi d clplorigg or acid anhydyide, gsuch as acetic

m

anhydride, in th CF X Ayridine and an &gy, [ .,.@Ht al yst, such as
4- di met hyl am nop?f 1 di ¢ give the comfndsYof lojformula (XI). Step
3: ¥he mxture of cis- § ar{X)acet oxy conpound\of fbrrmula (X) is
reacted with 5-fluorocytosine or othgr pyrimdine € or anal ogue thereof.
The purine or pyrimdine baswr analjogue is preferably silated with
hexanet hyl - di sil azane or no pzrefe bly silylated in situ wth
t-bytyldinmethylsilyl triflate in a cdnpati bl e organic sol vent, such as

'di chl or onet hane contoai ni ng -a higndered base, prgferably 2,8, 6-collidine. 15
A Lewi s acid, prefenably mne dwed fromt he)gorrpognds 'F,or mula (111),
nor e prefe-rablyl;ég o, jATEL I Tafe or trimet by ¢ ate, is then
added to give the“di cygnpourfd of formal a (ﬂq) i

di a®t er eosel ecti ve manner. t@ﬂb: The optically ¥c e gi g- nucl eosi de
(with sone trans- isoner) of %,%P lay(XlI'l) is reduced stereospecifically
wi th a reduci ng agent, prefer ;}uso i um borohydride in an appropriate
solvent, such as ethanol to give, aftfer purjfication, the conpound of

formula (XI11). 20 It will . be appreciat cfb¥ one of "skill in the art
‘that if the enantiomer of fornula (XIT1) red, the starting material
of formula (I X) woul d be (2S)-5-0x0-2-teffrahydf of uran carboxylic acid
(Scheme 4) and the process woul d proceed4 ust
I A
40 o, '.._.-‘
. EtO ’ ‘
(X1m)
“ smui
' N

8 - . o

The various steps illustrated in Scheme 3 may be briefly deécribed as follows:
Step 1: The starting material (2R)-5-0x0-2-tetrahydrofuran carboxylic acid (IX) is available from commercial sources or

12
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.25 30 35 40 45 50 55 13 EP O 515 156 Bl as described for Scherré 3. 5 HO

10 EP 0 515 156 B (1X) STEP1 0 O HO ~

+ EtO 20 STEP 2 O (o] . 0 o0 25
0 by synthesis from D-glutamic acid M. Okabe et al. "Synthesis Of The DigppnuFieqsides ddC and CNT From Glutamic

+ Adid_RiB@ho-lactone and Pyrimidine Bases", J. Qrg. Chem., 53, pp. 47804786[1986). Tgstayting materigl is esterified

0 Eto/ viXiap glcqlpoj sSiF Epethanol in fe|presppce of an acylating agent such as oxalyl chloride and an esterification catalyst

0 HOCHsuch as 4alinpthylamino-pyrimidine and a base such as pyridine in a compatible solyg sv.§g as_l_djfchloro ns- g 5
156 B| esterified compound is reduced with an appropriate reducing agent such as disiamylborane in'a compatible organic

solvent, such as tetrahydrofuran (A. Pelter et al., "Borane Reagents”, Academic Press, p. 426 (1988)), to give the com-
(N pounds of formula (X).

Step 2: The compounds of formula (X) is reacted with an acid chloride or acid anhydride, such as acetic anhydride,

in the presence of pyridine and an acylation catalyst, such as 4-dimethylaminopyrimidine, to give the compounds of
10 formula (XI). : .

Step 3: The mixture of cis- and trans-acetoxy compound of formula (XI) is reacted with 5-fluorocytosine or other
pyrimidine base or analogue thereof. The purine or pyrimidine base or analogue is preferably silated with hexamethyl-
disilazane or more preferably silylated in situ with t-butyldimethylsilyl triflate in a compatible organic solvent, such as
dichloromethane containing a hindered base, preferably 2,4,6-collidine.

15 A Lewis acid, preferably one derived from the compounds of formula (Il), more preferably iodotrimethyisilane or
trimethyl-sily! triflate, is then added to give the cis compound of formula (Xil) in & highly diastereoselective manner.

Step 5: The optically active cig-nucleoside (with some frans- isomer) of formula (XII) is reduced stereospecifically
with a reducing agent, preferably sodium borohydride in an appropriate solvent, such as ethanol to give, after purification,
the compound of formula (XII1).

20 it will be appreciated by one of skill in the art that if the enantiomer of formula (XIlI) is desired, the starting material
of formula (1X) would be (28)-5-oxo-2-tetrahydrofuran carboxylic acid (Scheme 4) and the process would proceed just

30

35

40

s0

55
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SCHEME 5 5 0 HO 100

(IXj 10~~~~ STEP | 15 Q~~~~~~~~ EP 0 5150156 B 0

0 20 EtO A go) + EtO 0
STEP & d@@ibedforSch@pp30 e STEP3 3H 0 EtO
+ MO-Et 40 STEP4 ) NH2 45 50~~~~~~~~m~ Et O

~(XI'V) 55 The various steps illust SSHEMEL & Scheme 5 may be briefly
described as follows: Step 1: The starting material

(2R) - 5- ox0- 2-t et rahydr of ur an cargoxylic acid (IX) is esterified with an
al-cohol such as eth- anol in theygpresence of an acyl ating agent such as
wxafyl chloride and an esterifica{iopPat g0yst such as 4-di net hyl ami no- 15
EP O 515 156 Bl pyridi m ne anggy as pyridine in a conpatible
solyent such as dichloromethane. Th i fyypd conpound is reduced with an
appropriate reduci ng agent such as nyl borane in a conpatible organic
sol vent, such as tetrahy- drofuran to,give the conpounds of fornula (X).
Step 2: The conpounds of fornmul STEX) ;s reacted with an acid chloride or

acid anhydride, such as acetic anhydriyde, 5 ingthe presence of pyridine
ands an acyl ati on cafal yst, such as 4-dinethyl angnopyrimdine. to give the
conpounds of formulR (X9, Stew 3: The m xture i 8ot trans-acet oxy
conmpound of fonq? I _ 'ne or other
pyri m di ne base reof . The purine or\ pyrifm di ne base or -
anal ogue i s preferabl y\silat wi t h hexanet hyl - di &t ane or nore
préferably silylated in situ mﬁt§1%§5 thylsilyl triflate in a conpatible
organi ¢ sol vent, such as dichl o- r@net hane cont ai ni ng a hi ndered base,
preferably 2.4.6-collidine. A Lewis acfd, preferably one derived fromthe
conmpounds of formga (I111), @gore preferably iodotrinethylsﬁlane, is

25 0 ogc,.,, 0  JOCCH,
: ao/JL\K:;:;r’ S R ) i
) XD _
. : STEP 3 ' :

30

F
35
40
\.4'
F
45
N".I
o
HOCH, o, N
" 50
(XTID)
85
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. then, added to give 1 nudeoside in a highlydiastereosel ecti ve manner. The
pure cis- nucl eoside isobtained byER@515#6BIN W t h an appropriate sul vent
such as ethyl acetate and hexanes. The N-acetyl group is hydrolyzed
preferably under acidic conditions and nore preferably with trifluoroacetic
acid in 15 a conpatible organic solvent such as isopropanol, preferably
under reflux, to give the deacyl at edcEEMB®@EINds of forrmula (XIV). Step 4:
The optically active gia-nucl eoside of formula (XI'V) is reduced
ster®ospecifically™with a reducin@ agent, preferably sodi um borohydride in

an;appropriate solvent, such as etfhanol to give the conpound of fornula
(XV). 20 25 30 35 40 45 50 55 16 156 Bl In the
di ast ereosel ective processes oHO h| tlon the foll owi ng internediates

are gf particular inportance: (rr)y 5
~~~~~~~ R34 5 \X 10 15 ~~~~~~WL (V)
R4 Y 20 25 W RRw 30 R4 R3 - f
R,R3< ) . (VII)35W R2 Rye' . (. R
(M11) X-1y 40 wherein R3, R4 and L ar® as defined above and provi ded t hat

in iaternmediates of fornmula (VMII1), when X is CHN3, then R2 is not adenine

or an anal ogue or der®@vative of adenine; 45 0 cis and
t rans- 2R- car boet hoxy- -hycb OXYigpt rahydrofuran; gis and
trans- 28—carboeth3$% dr etrahyd+pfuran ¢s tOHNs- 2R- car boet
- 5- acet aKyt et r ahy fur. cif/spend EtO )
trarf8- 2S- car boet hoxy- 5- a y r ahydr of ur an;
i STEP2
0
2 ° i 0 b
)L (o] OCCH, 0. ‘\occH’
o’ “
T Jow + =)
30
' STEP3¢ :
NH,

35 ’
| - | | 9 oJ ~

o’ “ (XIV)
40
ot
' STEP 4
4 NH,
w . A
CHy O o
o N
XV)
55

The various steps illustrated in Scheme 5 may be briefly described as follows:
Step 1: The starting material (2R)-5-oxo-2-tetrahydrofuran carboxylic acid (IX) is esterified with an alcohol such as eth-
anol inthe presence of an acylating agent such as oxalyl chloride and an esterification catalyst such as 4-dimethylamino-

15



1 'S-(N-4-acetylcytosin-1 -yl -4'"R-carboet haxyt etrahydrofuran; 50
1' Si cyt osi n-1-yl ) - 4' R- car boet hoxEPdx§18Hg6Bof ur an; 1' R(5-f| uorocytosin-1
-yl)-4"S-carboet hoxyt et rahydr of uran and 1VS-(5-fl uorocytosin-1
-yl) - pgidimine|gpka Ipf@g@qo@ W "tPr‘BF‘W’BIﬁW'V&ﬁGUCh as dichloromethane. The esterified compound is
1" S- ( 5eoRged Withan AppraRrigte 1edgy a@ﬂt;b@wsﬂ&@wm é'tarcaww%?fa?"&ﬁdé% such &s tetrahy-
| R—(grq”faﬂﬁ’r%"(? 6m§s '!:ﬁ"r%@%'sfegr boet hox¥t el-%r ahy- dr"dﬂura‘fr‘]ﬁﬁ hyc‘a{l'HPe
fol | ow ch it
carf b§$ P‘@é’ap"ﬂﬂ?e ang &n agylgjpn °§%ﬁg* %ﬁ'ﬁg *’T g@?fﬂ%‘i‘”f’ﬂ'é %% ?°£1pf"5‘ﬂ§°fupon
”‘e 0 8& & & f@f‘f& iy galv:% h
u eo my m e or other

% ,‘E)ﬁ'd y [élaWr &n 3&9 silét éQlfﬁaﬁgxamethyl

teer %Mn@or eprefe
fd nfaimnd & ik LERABlcotliding® ~~~~~~~

~~~~~~~ &RG %f&&ly one denved from the compounds of formula (III) more preferably iodotrimethylsitand, is15 TO
a col ‘ihe(iQﬁ)dtSQNd’d_&d:IeSSHehﬂalhlgﬂydﬁstano&\eﬁwaﬂaﬁnéﬂThabyddflﬁf\ual’em&bﬁtﬁlﬁéﬂbitﬁtuﬁﬁ&ld (3
g, 23 witnan spprophiewdisaeshisydhabthy mogtate-andiierane. 141 g, 0. 05 equival ents), and
pyri di neThe B-adelyl oroyp i€hydrolgaad preferkidyiinddr acidic abnditioheoand mete incefesably With trifludroasatidecid imn
ar gen agemmeliis regapic savent autt asisopsopengll preféablyundeerefiux, ta giverte descylged eomodundslobforela over
a peri8¥. of 30 minutes. The cooling bath was renpved and the reaction
m xt ur e Hepst 3he qoicatly agtive cisiprlecs PHP‘U’r &1V} {5,redyepd sterpaenedifically with A saduging agent |
1.5 e®ifferrhly sqgiumborshydridpinan;appronggle salvantHeh as einanol 1 gvedarcompannd of fRraHia ) anot her
1 hour 40 m nutes. The reacti on m xture was diluted wth water and
di &Rl or omet hane, fol | owed by stirring for 10 mnutes. The resultant m xture
was transferred to a separatory funnel. The aqueous phase was renoved and
the/organic | ayer was washed with I M HCO, saturated NaHCO3, brine, and
then was dried (Na2SO4). The sol vent was evaporated under reduced pressure
andgst he crude product thus obtained was subjected to colum chromat ography
(1:1 Et OAc-Hexane) to afford 3.23 g of the desired product as a syrup. 1H
NVR 25 (CDCl13):6 1.28 (t, 3H, J=7.1 Hz). 2.20-2.40 (m 1H), 4.23 (d of q
2H, J=0.9, 7.1 Hz), 4.86-4.96 (m 1H). Exanple 2 C SAND
TRANS- 2R- CARBOETHOXY- 5- HYDROXYTETRAHYDROFURAN 30 35 -
Et @C, 40 A solution of disianylborane was prepared by m xi ng 35 nL of BH3
THF (1 Min THF) and 35 nlL of 2-methyl-2- butene (2 Min THF) at oeC
followed by stirring at OC for 75 mnutes. To this solution was introduced
2R- car boet hoxy- 5-oxotetrahydrofuran dissolved in THF (6 nL). The resultant
mé ure was allowed to warmslowy to roomtenperature 45 over a period of

hours and then was stirred for another 15 hour& Saturated anmoni um
chl oride solution was added, followed by dilution with Et OAc. The above
m xture was stirred for 10 minutes and then was transferred to a separatory
funnel . The organi c phase was washed successively with saturated NHCl, '
brisae, and then was dried (Na2SO4). The sol vent was renoved on a rotary
evaporator and the crude product obtai ned was purified by colum
cheomat ogr aphy

50

55
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. (40% Et OAc- Hexanes). The desired products were isolated in 70%vyield (2.05
g) as a 2:3 mxture of isoner epi ngpEszasedts CS. Trace anmpunt of the open
formisoner was al so detected (I HNWR). - The title conpounds displayed the
f ol | ow ng IsheditstadosditivePpric@tést thie Swenfidr, thivBllopiRiDBeBediates dte & Barfiqular ithphriajce7 . 1
Hz), 1.30 (t. 1H, J=7.1 Hz), 1.85-2.70 (m 4H), 2.59 (d, 0.33H, J=5.5 Hz),
2.88 (d, 0.67H, J=3.1 Hz), 4.15-4.65 (m 2H), 4.57 (d of d, 0.33H, J=6.4,
&3 Hz), 4.70 (d of d, 0.67H, J=4..1X IL—Iz 559(m 0334—1)1)574(|m
0.67H). 55 18 EP 0 515 1§ Exanhl e 3 Cl SAND

TRANS- 2R- CARBOETHOXY, 5- ACETOXYTEYRA URAN 5 OAC 10

~~~~~~~ Et 02C,, COA 10 15 To a col dxf=/80C) stirred solution of a 2:3 mxture
of cis and trans-2R-carboet hoxy-5-hydroxytetrahydrofuran (2.04 g, 12.75
nmol ) b pyridine (1.24 nL, 1.2 equivalents), and 4-di nmet hyl am nopyridi ne (16
ny, d’o01 equi val ent) in dichlo- ronethane (20 nL) was added acetyl chloride
(1.09 nm., 1.2 equivalents) over a period of 5 mnutes. The resultant

m xture was stirred for 10 m nutes. The -78C cooling bath was then repl aced
with an ice-water bath. Stirring was con- 20 tinued for 4.5 hours while the
bat h genperature was all owed to warm sl ow xreto roomtenperature. The
reaction mxture was diluted with dj t hane and t hen transferred
to a separatory funnel. The o WK | aygr was washed suc- &‘Z@gively W th
water, 1 MHC, saturated Na rineland then was dried (Na2SQ4). The
sol vent was rermved on a r(ﬁilary evaneﬂﬁ or and the crude product obtained
was Arified by colum chromat ography (40% Et OAc- Hexane) to provide 1.757 ¢
of the title conpounds (a 5:4 mxture) as a thick oil. I HNWR (CDCI3); 6
1528 (t, 1.68H, J=7.1 Hz), 1.29 25 (t, 1.32H, J=7.1 Hz), 1.90-2.30 (m
3H), 2.30-2.50 (m 1H), 4.10-4.30 (m 2H), 4.59 (t, 0.44H, J=8.0 Hz), 4.70
(d of_d, 0.56H, J=3.2, 8.9 Hz), 6.33 (d of d, O. 44H i=1.1, 3.9 Hz), 6.46

(d, ¢’56H, J=4.5 Hz). Exanple 30 4Ra \a,

1"S- (N-4- ACETYLCYTOSI N-1-Y, -CARBOETHOXYT ET I?gi )

Ow Nv NHAC Et Q2C. pg-m( To a sthu-e susp n5| on

N- 4- acet yl cyt osi ne,-("‘5 0. 298 mmmol ) di chl hane (0..75 nlL)

cont agni ng 2, 6- R i di ne K’p-&L 0. 298*‘mm|) und er an argon at nosphere was

added tri met hyI SI Lyl tri fI uor onet hanesul phonate (58 ILL, 0.298 mmol). The
resulting mxture was stirred for 15 mnutes to give a K ght suspension. A
solution of a 5:4 m xture of cis-and
trans- 2R- car boet hoxy- 5- acet oxyt et rahydrofuran (50 ng, 0.248 mmol) in
di chl®ronet hane (1 nL) and iodotri- et hyl silane (35 ILL, 0.248 mmol) was
sequentially introduced into thg aa&e suspensi on to generate a honbgeneous
50 solution. The reacti on Ryms.. II d to proceed (txIT0OoMm tenperature for 1
hour and 40 m nutes and then enched with a half-saturated sol ution of
NaZS‘?B The resul ting mxture’@as stirred for 5 mnutes and then was
transterred to a separatory funnel with the aid of nore dichl oronethane.
Thé aqueous phase was renoved and the organic |ayer.was washed with
sat ur at elerbik B8 R andWaikeds deflibd dldvebindlprbViRd thierintéire@dles(oNBATRAY 1N, With XAOCHNS tEeh
agqueous RyRMbtiabéhihe BEdn@nalogue or derivative of adenine;
45 cis and trans-2R-carboethoxy-S-hydroxytetrahydrofuran;
- ¢is and trans-2S-carhoethoxy-5-hydroxytetrahydrofuran;
cis and trans-2R-carboethoxy-5-acetoxytetrahydrofuran;
cis and trans-2S-carboethoxy-5-acetoxytetrahydrofuran;
© 1'S-(N-4-acetylcytosin-1-yl)-4'R-carboethoxytetrahydrofuran;
50 1'S-{cytosin-1-yi)-4'R-carboethoxytetrahydrofuran;
1'R-{5-fluorocytosin-1-yl)-4'S-carboethoxytetrahydrofuran and 1'S-(5-fluorocytosin-1 yl)-4'S-carboeﬂ10xytetrahy
drofuran; and _
1'S-(5-fluorocytosin-1-yl)-4'R-carboethoxytetrahydrofuran and 1'R-(S-fluorocytosin-1-yi)-4'R-carboethoxytetrahy-
drofuran.
55 The following examples iffustrate the present invention in a manner of which it can be practiced but, as such, shouid
not be construed as limitations upon the overall scope of the processes of this invention. Except where specifically noted,
all [a]p measurements were recorded at ambient temperature.

17



. reextracted with dichloronmethane. The organic extracts were conbi ned and

concentrated under reduced pressgpe@si®igB1 provde 83 ng of the crude
product. IH NVMR anal ysis of the crude product indicated that a cis and
transExgaeidl mi xture of the expect ed nucl eosi des was generated. The crude
pr oduct vas di ssol ved |n a m ni mum anount of chloroform Addition of a 3:7
m Xt BBeLA K 2-1i ) RS sol ution produced a white precipitate
whi ch was col | ected by suction fiitration. Drying of this solid under
vatuum af forded 25 ng (32% of the title conpound.1 H NWVR (CDCls): 6 1.33

(t, 3H 19 EP 0 515 156 Bl J=7.1 Hz), 1.90-2.08 (m 1 H), 2.08-2.30 (m

T™H), 2.23 (s. 31-1), 4.20-4.40 (m 2H). 4.84 (t, 1 H J=7.2 Hz), 6.15 (d

of d, 1 H J=4.0, 5.9 Hz), 7.4680G4C, %L J#7.5 Hz), 8.34 (br s, 1 H, 8.82

(dyy 1 H J=7.5 Hz). The washi ng was once rated to give 58 ng of a cis and

trans mxture (5:2) of the title conmppund and its 1' isoner. 5 Exanpl e 5

0 ,B-L-2Z. 3" -DI DEOXYCYTI DI NE 10 OyN NH2 15 '

HOH2C, 0 (N J 20 A mxture of 1

"S- (N-4-acetyl cytosin-1-yl)-4"R-carboet hoxyt etrahydrofuran (49 ng, 0.158

mml , contains ca. 4% of the corresponding 1 "R isoner) and trifluoroacetic

aci d (24 TaacoldXOrG) efiried Ealutionsof S5-pxo-2Bttdvaiydiofuiancarbblylioagd (3gz £3 romeld)i4-dimekwlantinapysir gon

at rrosﬂpmé‘r"é Moc-052auliants). andpyiine (3.92unLe 1 eqpivalentsp ingichlprametiang {1§mb) edersh aigbmg  of

1 S- (dy)asehere s qdded pialylohinide 2. 1) grls heHeauigalents i) m@ffmﬁ“’éﬁﬁ 13356001"19@8@ wgs
rmvca%areaw d""f“ﬁ?)‘fﬁst % %P@P%M {°h

L g% R w@g’f i

Ry
reacteugé ch, e s SERat S byRR, MR UM
Kol |

hygr qsb t%wiv mzfts@émﬁ ﬁisurzétdwqému_olgmmmgemea ol vent "was
evapor at ed under reduced pressure and the crude product obtai ned was

subj esxhisle s 0 col unm chr omat ography (30% 30 MeOH EtOAc) to provide 28 ng

(84% of the title corrpound The H NIVR spectrum of this material indicated

t he [G/8ANDTRANS % p TRAHMDROBUAANR | somer. This nmaterial was

di ¥sol ved in.a mnimum anount of rret hanol Addi tion of diethyl ether to

this solution generated 20 ng (60% of the title conpound as a crystalline

white precipitate free of the 1' Risonmer (- H NNR). The title conmpound

di spl ayed the follow ng spectral characteristics:' H NVR (CD30D):b

1.60-2.00 (m 3H), 2.25-2.43 ( & H,03.58Hd of d, 1 H J=4.1, 12.2 Hz),

3.98 (d of d, 1 H J=3.1, 12. 25}% 700nF. 12 (m 35 1H), 5.78 (d, 1H,

J=7.4 Hz), 5.92 (d of d, 1H, J= ), 8.02 (d, 1H, J=7.5 Hz).

Exanple 6 1' R-(5- FWOROCYTOSI N- 1, YL) : RBOETHOXYTETRAHYDROFURAN AND

1' S- (5- FLUORCCYTOSI N-1- YL) - 40 4S- CARBCETHOXYTETRAHYDROFURAN 45

0 o N< NH2 Et Q2C 1 NIF 50 55 To a stirred suspension

of 5-fluorocytosine (192 ng, 1.49 mmdi) in dichloronethane (2 ni)

ceft ai ni Mgoldtiod of disianglibsahe Wadiiepalel byhiQih 35mLlo) BH4ITHE (1 MiiA TRF)GAE 35xhingd 2 plethyle- Was

adde cbutendy(@ Myih THifat g foliiwled/by stirringfat 07Cfap Athihatess Buligdomtiamivwes Bf@iuded 2R2arBBthoryo| ) .

The rSewotktrahydepfuramdisgeived iNTSIF (&t mb). ITaeresuliant mEtureiwasalieweditowaymelgwiy oy

s ofsutdvera perind of @|Sihpireanddifen wasxtirned for anptherd5 hours. Saturated ammonium chloride solution was added,
followed by dilution with EtOAc. The above mixture was stirred for 10 minutes and then was transferred to a separatory
funnel. The organic phase was washed successively with saturated NH,Cl, brine, and then was dried (Na;SOy4). The
solvent was removed on a rotary evaporator and the crude product obtained was purified by column chromatography
(40% EtOAc-Hexanes). The desired products were isolated in 70% yield (2.05 g) as a 2:3 mixture of isomer epimeric

s0 at CS. Trace amount of the open form isomer was also detected (1H NMRY). The title compounds displayed the following

spectral characteristics: 1H NMR (CDClg): 5 1.28 {t, 2H, J=7.1 Hz), 1.30 (t, 1H, J=7.1 Hz), 1.85-2.70 (m, 4H), 2.59 (d,
0.33H, J=5.5 Hz), 2.88 (d, 0.67H, J=3.1 Hz), 4.15-4.65 (m, 2H), 4.57 (dofd, 0.33H, J=6.4, 8.3 Hz), 4.70 (d of d, 0.67H,
J=4.1, 8.7 Hz), 5.59 (m, 0.33H), 5.74 (m, 0.67H). _

.?.
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. of 2S-carboet hoxy-5R-acet oxyt etrahydrof uran and
2S- car boet hoxy- 5S- acet oxyt et r ahydr gp 053515680 g, 1. 24 nmol ) in
di chl oronet hane (2 nlL) and iodotrinethylsilane (176 AL, 1.24 m nol was
sequent Bamblgdi ntr oduced into the above sol ution. 20 EP 0 515 156 Bl The
reaction was aI I owed to proceed at roomterrperature for 1 hour and 30

S ARBOERHOES PXTERBAHYDEOFUAY ed sol uti on of Na2S203.
The resultlng mxture was stlrred for 5 mnutes and then was transferred to
a sepa- ratory funnel. The aqueous phase was renpoved and the organic |ayer
was washed with saturated Na2S203, water, brine and then was dried
T‘NaZSOﬁl) The sol vent was renoved ugpder 6edu pressure to provide the
crude product whidc 5 was subje A chr omat ogr aphy (15%
I\/EO—I—JEtOAc) to afford 199 ng (59% of \the fyitle conmpounds as a mxture [7:1
(IVR4 S):(1'S, 4'S) by 1HNW). The p t displayed the follow ng
spectral characteristics: IHNW (CDC13): 5 1.15-1.40 (2 overlapping t,
3H), 1.90-2.15 (m 2H), 2.25-2.55 (m 2H), 4.15-4.35 (m 2H), 4.54 (m 0.87
Hz). 4.82 (d of d, 0.13H, J=4.4, 8.0 Hz), 5.70-6.80 (unresolved m 1H),
6.09+4m 1H), 7.40 (d, 0.13H, "J=6.7 Hz), 7.90-8.60 (unresolved m 1 H),
8.48 (d, 0.1BEkbid(Ire®) stirrktrgolutich©f ﬁmuremzrsanmwemmmmhydmmn (2.04
- YL) - 4' RASERBOST pIOHheTEPRMEYIERAAo), ant-dmetiplamnopyridinert8aor 048] quivaleny)jin dichlo--
4' R- CARROBITAEP TILT Rag-pAdeiceiR ANorios (Whlzmlemﬁ)w a@ﬂmzf Qomeeso@e rosyiitant 5

st i r r edmixiyemassirecforJp minutes. (o - Zﬁ: £opling ba °P' h. S"f"ngwamﬂ-

di ch%rﬂﬂﬁ’tfﬂéﬁém °E§3’h zﬁtﬁ ‘;’r’f t°|'”8 um "g% : ’ﬁ# an
ar gon afTe e o R nnean %"ﬁﬁ?ﬁ. QRgte
(437 ALf_ % em}d el

to givey Qt&ﬁacﬁ o‘di\d : 'trﬁHilo HI@MI5( cm s<t éH(?1G§H J=7.1 Hz), 1.29
ZR' C% b XJ¥7 EYE ntJﬁlﬁ)fM R0 (m, 2H), 4.59 (1, 0.44H, J=8.0 Hz), 4.70 (d of d,

-carb9 Q8 & ﬁ%@bwaemﬁ e @lowRp8.4d BQ.568, =45 @48 Mol ) in
di chl oronet hane (1 ni) and iodotri net hyI si | ane (35 AL, 0.248 nmmol) was

sequent Eivbié 41 ntroduced into the abovesol ution. The reaction was all owed to
proceed at roomterrperature for 1 hour and 45 m nutes and t hen was quenched
' §-4-8GE T 08 : : ’ BAN| ti ng mi xture was
stirred for 5 mnutes and then was transferred to a sepa- 35 ratory
funnel . The aqueous phase was renoved and the organic |ayer was washed with
saturated Na2S203, water, brine and then was dried (Na2SO4). The sol vent
was removed under reduced pressure to provi.de the crude product which was
subj &ted to col um chronat ography (15% Cto afford 52 ny (77%
of the title conpounds as a 11 2 J(1'R 4 S,4R)] m xture (1H NVR). The
product displayed the foll omgagzcspec@ral teristics: 1 HNW (CDCI3):b

1.15-1.40 (2 overlapping t, 3H), »T 2H), 2.25-2.60 (in, 2H),
4.154.35 (m 2H), 457(m 0. 85 ), .84 (d of 40 d, 0.15H, J=4.2, 7.8
Hz), 5.50-6.30 (unresolved m1 H), \e- (m 1 H, 7.43 (d, 0.15H, J=6.7
Hz), 7.50-9.00 (unresol ved m 1 H), 8.56 (d, 0.85H, J=6.7 Hz). Exanple 8 45
, -L- (5- FLUORO) - 2' . 3' - DI DEOXYCYTI DI NE 50
Y >NH2 H01112C2 0

45 To a stirred suspension of N-4-acetylcytosine (50 mg, 0.298 mmol) in dichloromethane (0.75 mL) containing 2,6-

lutidine (35 pL, 0.298 mmol) under an argon atmosphere was added trimethylsilyl trifluoromethanesulphonate (58 pL.,

' 0.298 mmol). The resulting mixture was stirred for 15 minutes 1o give a light suspension. A solution of a 5:4 mixture of
cis-and trans-2R-carboethoxy-5-acetoxytetrahydrofuran (50 mg, 0.248 mmol) in dichloromethane (1 mL) and iodotri-
methylsilane (35 pL, 0.248 mmol) was sequentially introduced into the above suspension to generate a homogeneous

50 solution. The reaction was allowed to proceed at room temperature for 1 hour and 40 minutes and then was quenched
with a half-saturated solution of Na»S;03. The resulting mixture was stirred for 5§ minutes and then was transferred toa
separatory funnel with the aid of more dichloromethane. The aqueous phase was removed and the organic layer was
washed with saturated Na;S;03, water, brine and then was dried (Na,SO,). The combined aqueous washings were
reextracted with dichloromethane. The organic extracts were combined and concentrated under reduced pressure to
55 provide 83 mg of the crude product. TH NMR analysis of the crude product indicated that a cis and trans (4:1) mixture
of the expected nucleosides was generated. The crude product was dissolved in a minimum amount of chloroform.
Addition of a 3:7 mixture of EtOAc-hexanes into this solution produced a white precipitate which was collected by suction
filtration. Drying of this solid under vacuum afforded 25 mg (32%) of the fitle compound. 1H NMR (CDCl3): 6 1.33 {t, 3H,
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55F 21 EP 0 515 156 B1 To a cold goc stirred suspension of 1
"R-(5- quorocyt03| n-1 -yl)-4'R cEPB§ Fﬁ'b)@ﬂetrahydrofuran and 1'S-(5-fl uor-

b h 307 1.13 4:1
?(ithos ) %‘ °Aé4m 0 AR ;%%%‘P ﬁ@(&ﬁHe’fh?aHW{ﬁégg‘é’dded
di % | { ant
st IrlrJed e g*'%ﬂ q“ﬁés %e!r'*?'ﬁ %‘5 PR

coptlé}% or 75 mnutes at roomtenperature The reaction was 5 quenched

tlon of 4 drops of concentrated ammoni um hydroxi de. After the
:m xtq{,_ez ‘Rasibe&eyPbiner ed for 15 minutes, the solvent was renoved under
+éduce pressure and the crude product was subjected to columm chromat og-
raphy (25% MeOH Et OAc) to provide 197 ng (76% of the expected

4' wohydr oxynet hyl products as a 4:1 mixture. One of the fractions collected
was found to contain the title conpound in 97%pur|ty (1 HNW). This

fraction was concentrated to give 14 of \2 l‘yliht bei ge coloured foam WV

(.,)Jd: 282.7, 236.4, 206.7 nm (MeCOH); 0.7 MOH); 1H 10, NMR

(CD30D) 8 1.77-1.90 (m 2ZHPH,G, 9002 03‘ ml 2 25-2.42 (m1 H, 3.61 (d
o\‘

of'5d1HJ33123Hz)382t —28 12.3 Hz), 4.06 (m 1H),
5.87 (m 1H), 8.32 (d, 1H, J70Hz) Exarrple915

p- D- (5- FLUORO -2'. 3" -Di DEOXYCYTI

y N(NH2 ) HO H2C 0 NF 25 To a

~col,d (0C) stirred suspensmn of 1 '"R-(5-fluorocytosin-1

-yl') 4S- car boet hoxyt et rahydrofuran and 1'S-(5-fluor- 3o

ocyt 0Si NAknidird of4’SINAHRAGRAN yﬁeﬁeﬂuﬂw&wnﬁm&&ﬂ% g 0.158 R4, ommscaaﬂ 1
(\ R ofth&Joirésboriding 4/RTgomer) dridirifiGordabetit Suf (2450 PdqGivalents) i ethdnol @f mig) waSréMixedAinder @l

sodi Largob atmodphiets forlhdubs@ndign mialites (T veaditen indure chibistinges US-{otosiner-pht4R-carbioBthox-

st #sr ryettatydrofurBn and itsi t* egimervwas ¢oled 1o o teperbtare land/tizen wagditotedeith eanal (0iSmT). Setum
cont ibagbydrids\(t& mg, § lequivaleats) was intrasiuged pnd:the reastiom nixiyre wascstinrddor 1:Bteurs. dpestreducingras
quen @ﬂ@tﬁi@%) vasaddad@nd stiging was agntiyed &Sawefdd\qwéﬁ mingtee dheragetion viaerauepehed iy toke .

Af t e rad‘i’“f?é @EQPE plconegatrated ammeniyn hydrepdde éaflowpd by Foprquscstiming ferd S sninutes (The selvysntwaspv ed

°’d P@é%‘iﬂ’@s'ﬁﬁﬁf‘dt“ﬁé’“l‘,’i‘ Bf&!é‘ Bﬁﬂ:"t’as\ﬁ&e% !5’| %‘E?%H“’?Q?‘QS@P'?X@P%

h‘i" r%? H-SAA B\eﬂfly{ylﬁ ge 9 s
EX ﬁo c%fo:i;%)g sso ion enﬁ%} V\Eﬁﬁgﬁf}]e tgg ﬁne tN%é A € (I
cofqulé %& .3 g 1y ;%m % Ya‘ng )O%d’ b f
0

f@
IHN 0D)517719 mlH) 225242(m H),-

1
361M§d1HJ33 123Hz)382(dofd 1H, J=2.8, 12.3 Hz), 4.06
(m 1H) 587(m 1H) 832(d 1H J=7. Hz) 40 V\hllewehave
(8L 0RO @8IN ;‘u'-‘ AR BH ) R -‘ BT Sy ”

e REHO; 24 JiRA of these enbodlnents wi ll be apparent
to those of ordlnary shdII in the art. Therefore, Kw Il be appreciated
tat t he scope of this invention is to be defined by the foll ow ng dains,
rather than the specific exanples presented above. Clainms 45 Clainms for t he
fq&lomﬁng Contracting States: AT, BE, ,CH DE J.. FR G, R IT, LU M
NL, PT, SE 1. A diastereoselectlve pr8 pt oduci ng optically active
ci s- nucl eosi des and nucl eosi de anal ogue andlderiva- tives of formula (n)

50 EtO.C, (o] N__~
X
50

85 To astirred suspension of 5-fluorocytosine (192 mg, 1.49 mmol) in dichloromethane (2 mL) containing 2,6-lutidine
(346 pl., 2.98 mmol) under an argon atmosphere was added t-butyldimethyisilyl trifluoromethanesulphonate 678 pL,
2.98 mmol). The resulting mixture was stirred for 15 minutes to give a homogeneous solution. A solution of a 2:1 mixture
of 2S-carboethoxy-5R-acetoxytetrahydrofuran and 2S-carboethoxy-5S-acetoxytetrahydrofuran (250 mg, 1.24 mmol) in
dichloromethane (2 mL) and iodotrimethylsilane (176 pL, 1.24 mmol) was sequentially introduced into the above solution.
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. RIOCCH2 WR \-i | (1). 55
X - wherein 22 EP 0 515 156 Bl EeP0516ab6IB{00C) stirred suspension of 1
R—(5 fluorocytosin-1 -yl)-4'R-carboet hoxytetrahydrofuran and 1
S- ( 5- f Moryeactionyps glipwed 19 progded atrmRntiampeabirdiosi/hout §ndl |8 G‘I"B‘P%ﬁ‘"aﬁhe[‘ seﬁnuwhedmas
mol , ahaf-spturied Folulipy of Ng,S ﬂmnpultmmmm"asﬁﬂrteﬁ@fﬁ@' Freferd tea seamrol

@éP'%fB‘H‘F' 'EFF?‘t?é | the &la tﬁz?éh waer, i
ros o ?evdet y “@W@w ftga%g %‘% tov% g °
cont ifufd gég %@F gqpﬁﬁ {eCigad lé;%g)( fol h fﬂﬁ
by, the E%é th, 3HF rs@{ﬂ\ ﬁ)4 s
7

Xt ur €4 o"f’é’%ﬂsﬁta Uﬁ % |€§1m by s§é)dnt/%ﬁ)t7w9(§ oHSﬁQV@
reduced§ FeSchad mE1H). Rk (B8, YL QHQ oduct was subjected to col um c rorrat og-
5

raphy, (25% MeOH- Et OAC) to provi de 197 nmg (7699 of the expected

4- hydro yl products as a 4:1 mxture. One of the fractions collected
was found to contaln thetitle corrpound I n 97%pur|ty (1H NVR) . ThIS
fractlorr 5 ; ROCA NN Abei i

4. CARBOETHOKY TEYBAHYDROFLAA: CH) - Ia]D81 (c. 0.7 MeOH): | H 10 NVR
( CDS@D) : 6177190(m 2H), 190203(m 1H), 2.25-2.42 (m 1H), 3.61 (d
of d, 1H, J=3.3, 12.3 Hz), 3.82 (d of d,1 H J=2.8, 12.3 Hz), 4.06 (m 1
H. 5.87 (m1 H. 8.32 (d,1 H J=7.0 Hz). Exanple 9 15

, B-D- (5- FWORO) - 2' . 3' - DI DEOXYCYTI DI NE 20 o>NvNH2 F25 To a col d (0OC)

Stl rred suspension of 'R-(5-fluorocyt 05|
-yl ) #s- car boet hoxyt et r ahydr of uran and 5- uor- 30 ocytosin-1
-yl)-4"S-car boet hoxyt et rahyd @ran b199 0,34 mol, a 7:1 :

(¥R, 4S): (1'S, 4S) mixture o of ethanol was added
sodi um bor ohydri de (56 ng, 2 eqw v Ient ). -The refultant mixture was

stirrged for 5 mnutes and the cooli ath was renoved. Stirring was
continued overnight (ca. 16 hours) at roomtenperature. The reacti on was
quenched by the addition of 4 drops of concentrated anmoni um hydr oxi de:
After the nioslstired suspadsitratSifidtocytasinel(38 my, 0287 mmalirt dichiorotmistBans (il mLpcohtainiag2,6-letding e d
under r @aIpt.ob9p meslsunde aaadort dwecspherrivas prded tioutyldeethyisiyllifeioromethanesulpludnete (137 pL,
chr ora- 0.8% mmal) (ihefebfting Migite WGk faDo)inutes togive ¥ iathegenedus ﬁcgtltlQrﬁﬁfwutierfofa Fremixture
expect edf 2f-cahgethowsdpraseterytetrghydmiuiantagd gftcagbogthoxy-bhR-aqrtasytegphydrpfumn (50 @, QR4 mmelpin( 1
s H NWR). dl@'ﬁ%;‘tﬂ“t‘%(@ﬂﬁ%@tﬂﬁ%%ﬂ?@ét“eaZMg"q)b'a??aq'te@'a payicegtinta e gopyepelution.
- conpoun

r-ang dgymin d‘G'EB %‘%“"bef' th
awhi t ef tu g |nut sfer
1 H ad e ga e péz v: saturt ;?SZOJ%%

e

3.61 (d h asa 1 6
(m 1H) ) )]-mi R)) ct V4 lowun peclralc ﬁsﬂé@ﬂH CDClg):5
present @‘i‘s-@ ppiRd 1, HPE.zﬁb'éodmmmisbes(m 487 Inf 58542 U (d of
modi feé cajol 1@H$1-ﬂ£1d S\, 6.80-6 RGrebivad RE S, sl AHBas @, 0MsH| J=-8.2 HAPPRLGVB unkedoliddOS €
of ordi MRTH], gdei(d, b.esH) JielvHzpr t . Ther ef ore, it will be appreci ated that the
scope s-' of this invention is to be defined by the follow ng clai s,

rat her Ekemplet8he specific exanpl es presented above. Cains 45 Cains for the
foll ow ng Oontractlng States AT, BE, CH DE, OK FR GB, GR IT, LU M
NL, Po, BEES-ALUORR)-IIPEDYGYXHPWE! | ve process for produci ng. optlcally active
ci s- nucle05|des and nucle03|de anal ogues and deriva-

50 : 0

55
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tives of formula () 50 RLOCH2 w R 55

\~ | wher egp 0545 156 B1 |11 1] H
al - EP O 515 156 B1 RI is hydrogen or acyl; R2 is a puri-ne or pyrimdine
base or arm ati (0°QY<irred suslhdiohdt 1 RE5-fluboty®eih:1-yi\M ReaBoetBryBtralgtrotSaad anddi’S-(Sliyoror
CH2; Jocitssiri-y)S/R-GrOethaxytettaBytirofidh [302Hay, 1. GidmmoClald:1CHRIBR) (@S, 4TMGkktur&of the isomers]

Y i s (hn4rd.of Shitho! wakladd@iHfedium bor@lyvidide (88 ng. Zequiwalentp)Xl Fregesaitantmpdurewasistirred fok§hinges
acyl ; dncthe cooling bath was removed. (Bfiiride wag ¢patinugly fors7Sginutes at omdernmerstures@he igaddion wag s
CH2s amslerxhqdw 6‘6 agititiog ot drpprs D goncegtigted amnpaRiEm QW'P e t?%ﬂ“’ﬁﬁéqpeﬂ‘ stiredir then

Y«l\s dmiaues &57' S%“"E!%Sﬁﬁﬁ'k"feg Pi¢ ”feﬁ‘éd‘g clef 1org ”’P’P@‘“Hﬁ he
py r'eRfY @P?‘Ié"eg 5 “’Qf‘?“ﬁ’% é’g(ﬂ "veé?ﬁ f’ﬁ ? thy 'qh ”"'sa hmixtues: Qop o

enant idbthefa 3! nggtqip tg fi 0 is fraction was ooncentrat

R3 X- f |ve14mgc;§oe[é=l beige coloured foam 067nm(%HLga] I% (L Maegg rlathe

or olfg EZ?R CD;;D) 51. 77190%1@@%’1 rc;o-zo:?q ! 42 (m gﬁg: %% g e) d

trial Kyl'silyl, tri aﬁ(% Si Ig;y 1- %o a kyI 430 aral kyl , CD13 aI koxy.

Cl- SO%WH mary, secondary or tertlary) g -0 thiol, C8Q2D ary,1 C _2D
al ken -20 al kynyl; 1, 2-dicarbonyl, substituted with C-B al kyl or

08- 20 gas.pslrLs “mtgdgdm@g@ggﬁmmg ed with C - alkyl or Ce-20 aryl; azonethine
substituted at nitrogen with hydrogen, d-20 alkyl or Cml', al koxy or ¢ _.
25 di al kyl am no or at carbon with hydrogen, C-20 alkyl, or ClL 26

al ki oxy; thiocarbonyl (C=S) substituted with hydroxyl, CO0-20 al koxy, or
Cl-20 thiol; honol ogues of carbonyl; hogpl ogues mﬁ, th| ocar bonyl and

hon®l ogues of azonethine; and L |s a |l ea [ up using a Lewi s acid of
the formula (I1l1) 30 R6 RS - _Si : (rrr)y 35 R7
whe)ei n 40 Rs, RH ' ently selected fromthe
group consisting of hydrogen; Cl - optiongl ly sub- stituted

byfI uoro, brono, chloro, iodo, C. - oxy or CS-20 aryloxy; C7-20 aral kyl

opt1 ¥onal | y substituted by-hal ogen, C,. 2 alkyl or Cl-20 alloxy; C6020 aryl
optionally substituted by fluoro, brono, chloro, iodo, CI-20 al kyl or Cl-29
al koxy; trialkylsilyl; fluoro; brono; chloro and iodo; and Ra is selected

fromthe g5QsR (§@NSitrad dubifindidn of 1 HY MRiorobicaiR yl)-&8lcarbSbinokyRfhydrbfumr BhaSi-@haarat e
eSt B oytsptiiy)a& dalboethoxytetrahydrofuran [199 mg, 0.734 mmol, a 7:1 (1R 4'S):(1°S, 4'S) mixture of the isomers]
in 3 mL of ethanol was added sodium borohydride (56 mg, 2 equivalents). The resultant mixture was stirred for 5§ minutes
and the cooling bath was removed. Stirring was continued overnight (ca. 16 hours) at room temperature. The reaction
was quenched by the addition ot 4 drops of concentrated ammonium hydroxide. After the mixture has been stirred for
15 minutes, the solvent was removed under reduced pressure and the crude product was subjected to column chroma-
35 tography (20% MEOH-EtOAG) to provide 112 mg (67%) of the expected 4’-hydroxymethyl products as a 7:1
(1'R,4’S):(1°S,4’S) mixture (1H NMR). One of the fractions collected was found to contain the title compound only (H
NMR). This fraction was concentrated in vacuoto give 27 mg of a white foam; UV (Ana,): 283.6, 238.2, 202.4 nm (MeOH);
[o)p+96° (¢, 0.7 MeOH); TH NMR (CD3OD): & 1.77-1.90 (m, 2H), 1.90-2.03 {m, 1H), 2.25-2.42 (m, 1H), 3.61 (d of d, 1H,
J=3.3, 12.3 Hz), 3.82 (d of d, 1H, J=2.8, 12.3 Hz), 4.06 (m, 1H), 5.87 (m, 1H), 8.32 (d, 1H, J=7.0 Hz).
While we have presented a number of embodiments of our invention, many alternatives, modifications and variations
of these embodiments will be apparent to those of ordinary skill in the art. Therefore, it will be appreciated that the scope
of this invention is to be defined by the following claims, rather than the specific examples presented above.

Claims
Claims for the following Contracting States : AT, BE, CH, DE, DK, FR, GB, GR, IT, LU, MC, NL, PT, SE

1. Adiastereoselective process for producing optically active cis-nucleosides and nucleoside analogues and deriva-

tives of formula (1)
50
R,OCH, WY R
55 \<x ] -
wherein
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45 substituted byf luoro, brono, chloro or iodo; Cl-20 al kyl esters
optional ly substituted by f |uorcaep@si8156Bihl oro or iodo; pol yval ent

hal i des; trisubstituted silyl groups of the general fornula (R5)(R8)(R7)Si
(wher ei n F&a coRd0°ClafittedrRUspansion afy RS fluamsiositbonled catbpathipndetiaieydigfuran Areal b duasd

sel enex %'“G@)?@'%WWMMWW 847 we. 10ASnPd8 411 B4 REASpER)Iamgyre efftedsepers] sub-
stitutf e ﬁ‘lgqé e’ﬂﬁ?@ﬂﬁ%ﬂ#ﬂm@f%ﬂ’"@ﬁ@ 3 °”’%ﬂ’é?'ﬁ“¥a&1 yre yassie f%%""“‘ﬂes The
pr oces¥

mngfvyfp ueg F‘g‘)ajﬁgatf' ?‘;E‘ tey %:[E‘ ip ya‘PS of
t hef gl% he Eg nt 'ﬁ? ?f i r%’? 9 ?%?{fﬁa }@me ed oﬁumg chr IE;tog
n

there M G %a e
in

amal og 1,
furthqsgmwglosam r%@fog mﬁm,)vmg 2aB.2, 26ETRA WY H a] 95 Wﬂto
a sjhtNMr Ebso )aﬁﬂ@@é(nomfwﬁdé%a bbSﬁhz(aqumﬂsleﬁH(d/of@Ei Q=390 ﬂQ}S:Y 24H bf19
t he ptmm&zcsnz:aymzo &iod (i) @HD&8E(m, TH), 82¢d, PH,QcE®I%).accor ding to any one of
claims 1 to 3, wherein R2 is a pyrimdine base. 5. The process according to
cl ai mggampdeer ei n the pyrim di ne base is cytosine. 23~~~~~~~ | 1| 111 sils
el . EP O 515 156 B1 6. The process according to claim4, wherein the
py r ismi ped-(SEFLUQR- DEOKYCHTININA 7. The process accor di ng to any one of
clainms | to 3, V\/nereln the 'Lewis add is selected fromthe group consisting
of trimethylsilyl trif late and iodotrinmethylsilane. 5 8. The process
according to claim3. wherein the chiral auxiliary is selected fromthe -
group consisting of (d)-menthol and (l)o0enthol NH9. The process according
to a23nyone of clains 1 to 3, wherein R3 i ted fromthe group
consi sting of al koxycar bon)“ &0 car di et hyl car boxani de,
py+f ol i di ne anmi de, nethyl Kketé one. 10. The process
according to claim9, wherein they R3 ifs selecte® fromthe group consisting
of gl koxycarbonyl and carboxy. 15 An internediate of forrmula (I1) WL
20 Rs- wherein 25 WiS O;S. S0=0
S02, Nz, or CH2; X isO S, S=0 S02, Nz, CH2, CHF, CH, CHN3, or CHO—I Yis
0,8, CH2, CH, CHF,, or CHOH, Z is hydrogen, hydroxyl, alkyl or acyl;
provi ded deadold\(@tE)ystifvedisaspésisidn efri(R-(Bflicsocibsing -yl) S:Scoaboettoyibtratpdroisran arid 168-(5-Buor-S=0
or B0 2pytaing -y)-diStchrboethoxystratdrdfutaimEl#9 mén 0:739mmat, a@H (1’'R4'8):(YS] 4S) arlbdre @Eite i8Mers]
R3 is lrs?éhlelﬁef@dolﬁvn&ﬁwmedﬂmwydﬂ@ﬁﬁﬁm P enyivalentsy; Shrelsesnitant mixiusewaststirced ir Syhinuies
hydr ogeh @?%% Bathyyas remqued. k’*ymumywmnuﬁq QXF’R'Q'I‘ [ca s‘ﬁF‘ at romgemperaiuyq. Theagactian

aral ky"lasq Myéhek’@i‘ n o4 drégs arthe 'B'?““'F@?Stqesrr?'ze‘”@o 30
thi)ol nt wag 3¢ 9‘51"19 i Pf “"‘Z"aaF‘%’l f}ﬁ (rlg!%; foma-
Su t | Y ; L e W T q
i g}% £ ;n% é’ 155@3& o1 S Eag i stil
hydroé _2 ug‘hzﬁkb 1H) %ﬂ’g W‘ Ut ed with

@.63
hydpoxyl Wh|l3 we havepr Bdn; m £TQ nﬂg&eﬁodﬁlf:aﬁ&%ram&)ﬂﬂons
honol GAHES eftfodimBitaRseRBsAYENt tamdse Izmama%uﬁmhain rieurORS, Kl apitBiktdd tafthdsch@aV i Ng
gFeru PP -of this invention is to be defined by the following claims, rather than the specific examples presented above. :

Claims
. )
Claims for the following Contracting States : AT, BE, CH, DE, DK, FR, GB, GR, IT, LU, MC, NL, PT, SE

1.. Adiastereoselective process for producing optically active cis-nucleosides and nucleoside analogues and deriva-

tives of formula (I)
50

R,OCH, W R,

XT

wherein
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.12, An internediate of formula (VI) 40 R4/ XXY :

“(VI) wherein WisO S S=0 S02, NZ, ppo6t1568B1 Xis . S S=0 882,
NZ, CH2 CHF. CH, CHN3, or CHOH Y is 0.S, CH2, CH CHF, or CHOH Z is

hydr ogen, hydr Bxighydrogénoyheybr acyl; provi ded that when Y is CH2 and X is O
S. S=0 or SO wlsspwoeormynn@lmesmomnas@@ueetﬁerwtx?thﬁre?f provi ded that when X
is CHthen Y i ¥ig$Se0H058. NZ or CHyi lected fromthe group

consi sting of %%BNFt%-&ﬁ*E\HW ﬁH'T'Py%hc (é hydroxyl, trial kylsilyl,
tri al Byl - si | 0¥} - '%’Pm Har al kyl, C1l30 al koxy, CO-M am ne

G MBry, Seco E!éw {0 $6% ors wéﬂytgatptn%%%osmgo ol s ]

(\p
\IJZO al kyny )?: CA1 4" al kyl or CCe2 ary

substirtute
anyhdri de %}Sﬁk sumtf't MAQ thy puﬁ}e of Brificink bas%@&ﬁéfo&le@dé‘?%thér&ied
at ni t,‘{ OgenRit\h dirl ti6HIE? O th diula@®) CO_. o al koxy or G -jo

di al kyl am no or at carbon wth hydrogen, C -2D al kyl, 24~~~~~....... EP

0 515156 Bl or Cl-20 al koxy; thiocarbonyl (G=S) substltut ed with hydroxyl,
CO 20 al koxy, or C1-20 thiol; homgl oguesgof carbonyl; honol ogues of

t hi ocar bonyl and honvol ogues of _?\40 ne; R4 is a chiral auxiliary; and L

Is a heaving group. 5 13. ermegi ate of formula (VIl) R21 tO
**x~-1'R (VCH%J yWherein Wis 0¢x$) S=O S02, Nz, or
CH2; Xis 0, S. S=O S22, Nz CHF, CH, CHNS, orCHC]—I;Y|508CH2
CH, CHF, or CHOH 20 Zis hydrogen hydr oxyl , al kyl or acyl;
rowdedthtwhenYls CH2 and X is 0, S, S=Oor S02, Wis not 0. S. SO or

Sce; a1 P, o %tv% 858k Dl Ey o tiiRe i 3,
. |a le c Ir , t kyt-
E;I:a(r:]?egrfr olg-ﬁ g il léfooﬁw dﬁmﬁ&l %ﬁj’} gd g&yﬁ%‘&% zoaryl

hydroxyl, tark;a zo'sh;%}’lazomﬁtﬁlh@w&ﬁmwsdt ﬂi@én {1 al B, ddoky tr,c@t,
al kOX)ég 00% IieidRhimbELT StISArbEREWitY hyd@GsOCICa Blll, 6||’C1t£§lfdxﬁirﬁb):arbﬂl(&$) ttbsmteu Witk Brox,
aryl, C1—of-alkond{ or &y sthidt] homElbgties ahbatiyory: homdlogdestf thiatadny and heridictiuestofidzelething; h

CO 0 aI kyI aad CO 20. aryl; anyhdride substituted with d-. alkyl or O _20
aryl; azonet hi neasmbisgg'rctm.t ed at- nitrogen with hydrogen, Cl12, alkyl or d 10
al koxy or @singid)letisatidkeftreidrmeda@® at carbon with hydrogen, C 20 al kyl, or
CO 20sal koxy; thiocarbonyl (C=S) substituted with hydroxyl, C-20 al koxy,
or A-20 thiol; honol ogues of garbonyl; honol ogues of thiocarbonyl and

« honol ogues of azonet hi ne; and |5

Rg - Si - Rg (III)

|
35 :

wherein
40 Rs, Re and Ry are independently selected from the group consisting of hydrogen; C1_29 alkyl optionally sub-
L stituted by fluoro, bromo, chloro, iodo, C4_g alkoxy or Cg_29 aryloxy; C7_»o aralkyl optionally substituted by halogen,
et C4_20 alkyl or C4_29 alkoxy; Ce_29 aryl optionally substituted by fluoro, bromo, chloro, iodo, Cy_20 alkyl or Cio0
" alkoxy; trialkylsilyl; fluoro; bromo; chioro and iodo; and -

' Rg is selected from the group consisting of fluoro; bromo; chloro; iodo; C4-2 sulphonate esters, optionally
45 substituted by fluoro, bromo, chioro oriodo; C4_zg alky! esters optionally substituted by fluoro, brome, chloro or iodo;
polyvalent halides; trisubstituted silyl groups of the general formula (Rs){Re)(R7)Si (wherein Rs, Rg, and Ry are as
defined above); saturated or unsaturated selenenyl Cg_og aryl; substituted or unsubstituted Ce_zo arylsulfenyl; sub-

stituted or unsubstituted Cg_20 alioxyalkyl; and trialkylsiloxy.

50 2. Theprocess according to claim 1, further comprising the step of reducing Rj of the glycosylated purine or pyrimidine
base or analogue or derivative thereof to produce the optically active cis-nucleoside or nucleoside analogue or
derivative of formula (I).

3. The process according to claim 1, further comprising the step of resolving the compound of formula (I1) into a single
55 enantiomer using a chiral auxiliary before glycosylating the purine or pyrimidine base.

4. The process according to any one of claims 1 to 3, wherein R, is a pyrimidine base.

5. The process according to claim 4, wherein the pyrimidine base is cytosine.

SO L



.30 R4 is a chiral auxiliary. 14. An internmediate of fornula
(Vill) (VI11) 40 wherein Wis 0, ER0o&S5Q56832, NZ, or CH2; X is 0, S. S=Q
S02, Nz, CH2 CHF, CH, CHN3, or CHOH, 45 Yis O S CH2, CH CHF,
or CH®H; The piogesh gaderdingetn plaimyd«m;ey\ltbe ratlinigie base inGfjuorocytasioei ded t hat when Y is
CH2 and Xis 0, S. S=Oor S02, Wis not 0, S. S=Oor S02; R2 is a purine or
pyr i mi7di The pipeeseacgerdiagto anyahex] daims it todewhereintthe lewis h@ﬁe%ﬁesteﬁb‘rwvhwptcmiﬂim n X
i s CH t higmetyisiitriigtesnnd pdetrimptiwisigpen X is CHN3, then R2 is not adenine or

anaf o ue or 50 derivative of adenine; and .R is selected fromthe ro p
consi f.‘JPFy‘P clai3whereif e Phua! aupxiiany i pelegier rombeiroup cprsisfing; %@k’p?'w
1 al kyI élH‘ C140 al kyl, C0730 aral kyl, ¢ 30 al koxy, C030 am ne

(pri I
o g%;l mg@(ﬁ ?Jan 3‘31%& F’#rx Erh\;%ééﬂﬁ |Q§9%?H%§Qmaq’oéﬁﬁism§%f%8§§}
anyhdr| de substi ute W|t _ aryl; azorrethl ne substituted
at ni tmmraraees& Bocbrdg R0 o, GRerdA 1) dsyé se%eﬂmnlﬁae e.lolf@esws.ssaﬁg &Jancwca‘éo'ényn and
di al kyl aggag. or at carbon Wit h hydrogen, C 20 al kyl, or C 20 al koxy;
t hi ocarbonyl (C=S) substituted with hydroxyl, d-20 al koxy, or C020 thiol;
homal agussnterediats df wmplig (Ihonol ogues of thi ocar bonyl and honol ogues of
azonet hine. 15. An internedi ate selected fromthe group consisting of: cis
.and trans-2R-car boet hoxy- 5- hydgg xyt ettahydr of ur an; EP 0 515 156 Bl cis
and trans-2S-car boet hoxy 5- hy trahydrofuran; cis and
trans- 2R- ar boet hoxy-5-a tetra ydrofuranf cis (eIrId
tr afis- 2S- car boet hoxy- 5- acet oxXt e -phydrofurafn 1 'S (N-4-acetylcytosin-i
-yl) - 4R- car boet hoxyt et rahydrofﬁran | 1S-(cytosin-1

-W) - 4' R- car boet hoxyt et r ahydr of ur an; 1 R-(5-fluorocytosin-1

yl)-4" Syppiboet hoxyt et rahydrofuran and 1'S-(5-fl uorocytosin-1

-ylg; 4' S canpret §exy s, Nt élewgr of uran; and
1' S (5-f | uongeyisosid) sds; )qtjc;Hg GH, bgﬂ;, k@roHet r ahydrofuran and 1
' R-(5-f 1 uor crayd,aschy; ¢H -QHF.)or dudl.car boet hoxyt et - rahydrohuran.. 10 Cains for
the fol | owi rzs KyaregenAgtiryQaliGh Gtlacyl; piotidel thafwith 3¢ CH,ARGXEs €C$,iSL0 PSS Wsnot Of
pr oduci ng) SePbrSOg|ahy fuaiet provided that-whercX s Cslititbe ¥ iscatsd CHLIC| eosi de anal ogues and
der@ova- ti vdhiseélectediirom the grolip codsistirigioPcarbonyl substituted with hydréden RIPBY2tridiyisivh &rialisyln
siloxy, C1_so alkyl, C7_. 3¢ aralkyl, C4_so alkoxy, C4_sp amine (primary, secondary or tertiary), C1_sq thiol, Cs_20 aryl,
C1-20 alkenyl, Cy_z9 alkynyl; 1,2-dicarbonyl, substituted with C1.¢ alkyl or Cg_2g aryl; anyhdride substituted with
C1-¢ alkyl or Cg_o9 aryl; azomethine substituted at nitrogen with hydrogen, C4_2 alkyl or C4_1g alkoxy or C_qg
dialkylamino or at carbon with hydrogen, C_2p alkyl, or C4_p alkoxy; thiocarbonyl (C=S) substituted with hydroxyl,
85 .C4-20 alkoxy, or C1_gg thiol; homologues of carbonyl; homologues of thiocarbonyl and homologues of azomethine;
and
L is a leaving group.

12. Anintermediate of formula (Vi)

m< \[”' D

45
wherein
Wis 0, S, 8=0, SO,, NZ, or CHy;
50 Xis O, S, 8=0, SOy, NZ, CH, CHF, CH, CHN3, or CHOH;

Yis O, S, CHy, CH, CHF, or CHOH;

Z is hydrogen, hydroxyl, alkyl or acyl;
provided thatwhen Y is CH, and Xis O, S, S=Q or SOz. W isnotO, S, S=0 or SO,; and further provided that when
Xis CH then Y is also CH;

55 Rs is selected from the group consisting of carbonyl substituted with hydrogen, hydroxyl, trialkylsilyl, trialkyl-

siloxy, C4_sp alkyl, C7_3o aralkyl, C4_30 alkoxy, C4_go amine (primary, secondary or tertiary), C4_so thiol, Cg_op aryl,
C1- 29 alkenyl, C1..29 alkynyl; 1,2-dicarbonyl,
substituted with C1_g alkyl or Cg_2 aryl; anyhdride substituted with C4_g alkyl or Cg_o aryl; azomethine substituted
at nitrogen with hydrogen, C4_xg alkyl or C4_1o alkoxy or C1_1q dialkylamino or at carbon with hydrogen, C+_xg alkyl,

. | IIIIIIIl JIE A ||II




25 Rl is hydrogen or acyl; R2 is a purine or pyrimdine base or
an anal ogue or derivative thereof; BRO515356810 or S02, 0.- NZ, or CH2;, X
is 0, S S=O or S, Nz, CH2, CHF CH, CHN3, or CHOH Y is . S, CH2, CH,
CHF, or CH®R:-agaligxyatiocarbonyl (C=5) sumtitited Wdivd@gé rP1-zh§'W!(aRfﬁ1—zo '&P‘kmmmueaeffﬁfbmv'
provi ded t hozmologuer ef thiesarbenyl aad homelopyss ofgesmetiyign Y is CH2 and X is 0, S. S=O or
S02: and furt His ARl PaligY:@ARt when X is CHthen Y is also CH the process
conpri si ng the- 82 EHMILH-ycosyl ating the purine or pyrimnidine base or

anal ohue or derivative thereof with a single enantioner of the conmpound of
fopnul a 181 Anintergdigte pidormyig Mhherein R3 is sel ected fromthe group consisting
.of carbonyl substituted with hydrogen, hydroxyl, trialkylsilyl, trialkyl-

45 siloxy. CO-30 alkyl, C7_ 3@ aral /el Cl4, 0 al koxy, CO30 am ne
(pringry, secondary or tertiary) thiol, C620 aryl, CO 20 al kenyl,
Cl-20 al kynyl; 1,2-dicarbo V"“iﬁbst iftuted with Q01 aw(]yi or Cse2 aryl;
anyhdride substituted wigh Cl4 alkylyor CO 2 aryl,; azorrethl ne substltut ed

at nitrogen with hydrogen, Cl-20%lkyl or C-10 al koxy or G -10

di al kyl am no or at carbon with hydrogen, CO 2. alkyl, or Cl_2 aW Nxy;

t hi ocar bonyl (C=S) substituted with hydroxyl, CO 2D al koxy, or Cl_ 20

t hi ol ; homwhemijues of carbonyl; honpl ogues of thiocarbonyl and honol ogues of
azonet hi ne; sdNisO, SH@. $04 NZ. & GHzavi n I&jrouel 55 26
1 111111 117Xi801S $4Q SPs.NZ. GHzCHGCH 8“ . QUCHOK; EP 0 515156 Bl using a
Lewi s aci d of Y'ﬁ@‘?&?"hﬁﬁa FI‘I’r

Z is hydrogen, hydr: t when X S 9= ) O i 0,
Fﬁdependen?lsyone 0&:‘?‘88‘#‘?’8@' é%ﬁ% | ﬁ;‘Y'Sﬁ%?m RS R Pe?’ §P°§
4o Qith i Eﬁl Mkrﬁlggéﬂyl Qiatkyl-

| Qdenenden Su |s uﬂ@ quQhé?;of hydrogen; C-2. alKkyl
t
CsQ20 aryl(_‘g Eé _30 I .C&Btaik&p% E&qdwor 1—'30t v—CG— aryl
al kyl ,50r Yo al 2@fcXbonAPdu SflarRYanbdH@ Sbstitt

chloro, Oy aI a{mf&r&}’&zoﬂéthlﬂsu enturnha brsch_xd alkyf dr @R, Palkoky @rmm
chloro andd. Iy &Rino giton with hydrogen, C4 I%mu&csadaaeiwdméamml (026) sysstiufad wintgdradli Ng
. of fl uor o; chpamsxy, o] £ thinl; horulbgiies Gllcad®bhyls honplogues bighiecaibenyiand bymtologueslof azomethine;
substi t ut eshdby fluoro, brono, chloro or iodo; Cl-20 al kyl esters optionally
substdot ut ed bWﬁdmwabauxtbarmno chloro or iodo: polyval ent halides;
trisubstituted silyl groups of the general formula (Rs)(Re)(R7)Si (wherein
R5, Rs, 1&ﬂ@'WW‘§°Q§°’@@$R’H%d above); saturated or unsaturated sel enenyl

CB 20 aryl ; substituted or unsubstituted CB 20 arylsul fenyl; sub- stituted
or unsséubst ituted CBO20 al koxyal kylw_and th';al kyl si | oxy.

il | (VIII)

X——Y

40

wherein
Wis O, §, 8=0, SO, NZ, or CHy;
Xis O, S, 8=0, SO, NZ, CH, CHF, CH, CHN3, or CHOH;
45 Yis O, S, CHy, CH, CHF, or.CHOH;
Z is hydrogen, hydroxyl, alkyl or acyl;
provided that when Y is CH, and X is O, S, $=0 or SO, Wis not O, S, S=0 or SO;
. Rqis a purine or pyrimidine base or an analogue or derivative thereof; '
provided that when X is CH then Y is also CH, and when X is CHNj3, then R is not adenlne or an analogue or
50 derivative of adenine; and
_Rs is selected from the group consisting of carbonyl substituted with hydrogen, hydroxyl, trialkylsilyl, trialkyl-
siloxy, C1..39 alkyl, C7_3¢ aralkyl, G439 alkoxy, C4.39 amine (primary, secondary or tertiary), C4_gg thiol, Cg_z9 aryl,
C1_20 alkenyl, C4_29 alkynyl; 1,2-dicarbonyl, substituted with C1_g alkyl or Cg_2p aryl; anyhdride substituted with
C1_¢ alkyl or Cg_z9 aryl; azomethine substituted at nitrogen with hydrogen, C4_2 alkyl or C4_19 alkoxy or Cy_10
55 dialkylamino or at carbon with hydrogen, C4.2 alkyl, or C4_z9 alkoxy; thiocarbonyl (C=S) substituted with hydroxyl,
C1-20 alkoxy, or C4_29 thiol; homologues of carbonyl; homologues of thiocarbonyl and homologues of azomethine.

15. Anintermediate selected from the group consisting of:
cis and trans-2R-carboethoxy-5-hydroxytetrahydrofuran;

*



20 2. The process according to claim31, further conprising the step of

" reducing R3 of the gl ycosyl at ed grg 5152156B1pyri ni di ne base or anal ogue or
derivative thereof to produce the optically active cisLnucl eoside or

nucl eosi de @sand tpseS-carboetiboxy-6-hydroxgetahydfolwranul a (1). 2S 3. The process

accor di ng tas aptl tansRR-garfosthtirSracatasvigiahysliof¥ant he st ep of resol vi ng the conpound
of fornula 'ﬂslah transr@Ycagbosth @c%qﬂiﬁﬁ'tamﬁﬁ’yfa"um ng a chiral auxiliary before

gl ycosyl au@ 1})yppun-éy %@%ﬁ? ePi ofwa". 4. The process accordi ng to
an§ one of @‘ i

pr oc ess %?%s"ﬂ oo P%’apfd%hua}’"w‘“%%&g%w%%;@bf? c(?;/btgec}gl ne. 6.
Te prof HibdBctbeiter-yhaFEcatbdethoxytet-

5-fl uor of ﬁ% i “g&&gﬂl’t@ procesg a%gidﬁlﬁagtaf@ fl(ﬁy one of )?:)I ainms 1 t)(,)t 3,
whereln e evvls acid is selected fromthe group consisting of 35

tr| ”E&L}X'.E%J kh‘élfollwhé]b@rﬁ?%ctﬂﬁ%@%t rimethyl silane. 8. The process according

o clarm iral auxiliary is selected fromthe group
ConSI fil W&ﬂst&gosélﬁawe?&&sla%pmmd dplicallPdttvd @ls-nucfddsids arkdxclposide amibguee eiddivag t 0
any onegf of$dradid® 03, wherein R3 is selected fromthe group consisting
of 1l koxycar bonyl, carboxyls, diethylcarboxam de, pyrrolidine ani de, methyl
ket one and phenyl ketone. 10. The process according to claim9, wherein the
R3 is selected fromthe group coRrgi stRag of al koxy(gér bonyl and carboxy. 45

11. A process for produd i diate of fornmula (11) L
(11) 50 F\{NzYRB 55 wherein WiSO SO S=, 0 SO2,
NZ2 or CH2; X is 0, S. .S=O, 802 CH2, CHF, CH, CHN3, or CHOH Y is O.

8, CH2, CH, CHF, or CHOH, Z is hydrogen, hydroxyl, alkyl or acyl; provided

that when Yis CH2 and Xis 0, S, SO or SO2, Wis not O, EP 0 515156 B1

S S=0 q ersrge and further prowded t hat when Xis CHthen Yis also CH R3
el e p consisting of carbonyl substituted with

ny & ogen, xﬂg eorw%nmssuaﬁlanmsgmaldmmmaxy, Gi-30 alkyl, C7_ 30

ar al kyl , Clv\fgosg &.0x50,(8,32, sdehpe (prinmary, secondary or tertlary) c 30

thiol, CO 2Qis?, B15-0%r SO,, N2, OB},-C28, G, Bamybr.CHOR: 20 al kynyl ; 1, 2- di car bonyl ,

subst i t ut edywid, 5, dB}-CH, Bk yICHOH; 68820 aryl ; anyhdri de substituted with Gi-.

al iyl or Co@ hydadgyd, hydexyreitigiloi aeg; substituted at nitrogen with hydrogen,

Co- 20 alpioyitieddhat \Wis-ndiD, 8] $Groy SO wheh Y Is(CHl and Xdiy P S or$Pz: at‘d car bon Wi th

hydr ogen, Clurtisbpravideg that when XJs Cothen I lisisp CHi hi ocar boﬁ% bstituted with
hydr oxy Ithe p@eess goraprisingye steprof glycosyiating; th Ryfine g gyriiging BeReor r°b ygtive there
honol oguika gnalerenangierer BdiarPmecHis disrtadBues of azomet hi ne: and 10 L
.is3 | eaving group; conprising the step of chenpsel ectively reducing an
intermedi ate of formula (I1V): vyv LO . (V) 15
R3, < -
| Rs \f (11)
' : ' —Y ,
40
wherein
Rs is selected from the group consisting of carbonyl substituted with hydrogen, hydroxyl, trialkylsilyl, trialkyl-
45 siloxy, C4_so alkyl, C7_ 3o aralkyl, C4-30 alkoxy, C1_so amine (primary, secondary or tertiary), C1_g0 thiol, Cg_x aryl,

C1-20 alkenyl, C1_0 alkynyl; 1,2-dicarbonyl, substituted with C4_g alkyl or Cg_20 aryl; anyhdride substituted with
C1_s alkyl or Cs_ap aryl; azomethine substituted at nitrogen with hydrogen, C1_z alkyl or C4_0 alkoxy or Ci-10
dialkylamino or at carbon with hydrogen, C4_z alkyl, or C4_29 alkoxy; thiocarbonyl (C=S) substituted with hydroxyl,
C1-20 alkoxy, or C4_ 2 thiol; homologues of carbonyl; homologues of thiocarbony! and homologues of azomethine;
50 and
L is a leaving group,

55
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- X-Y 20 and converting the resulting hydroxyl group to a | eaving group,
L. 12. A process for producing an igpgsigeeadie of formula (VI) 25

LR <(V (VI.) 30 wherein Wis 0, S. S=0O, S02, NZ. or CH2; X is 0. S,
S=0, SO2, béihg aCeids dcidrof th&ddkmuaHING, or CHOH, 35 Yis . S, CH, CH
CHF, or CHOH Z is hydrogen, hydroxyl, alkyl or acyl; provided that when Y
is CH2 and X is 0, S. S=Oor R, Wis not 0, S. S=O or S02; and further
provided that when X is CHtherf Yis also CH R3 is sel ected from the group
consi &ting of carbonyl sulRgtit8ted Rgth hydrogen, Hydddxyl, trialkylsilyl,
trial kyl- siloxy, Cl30 alkyl, d¢7. 40 aral kyl, C1-30 al oxy, CI)140 am ne
(primary, secondary or tertiarR—) Cl1l-30 thi oI, CB 20 aryl, .40 Cl-20

al kenyl, C-20 al kynyl; 1,2-dicarbonyl, substituted with C1 alkyl or C6_20
aryl ; anyh‘q,q HolS substituted with g - alkyl or .CB 20 aryl; azonethine

subst {’tuted at R Rdah@ B e Mbebé'hdm(l EeiBdNrom e p@n&éﬁhg @hyoﬁbeﬂ& Q;'ah%juoﬁ‘eﬁly%— 10
. di al kyl am ﬁﬂnﬁby%ro%mmo\/ﬂl KO Cg_.. | s rhikyt 6tﬂlo Wlogen

t hi ocar bong)_ { &igdr Gk Gf arhryostbnaysibsttagd by Addontd, &, |06¢F CQQO'M& o Q)
honol oguesaikwky; tialkyisiyiligro; boro] chigro@asd iado; dndhi ocar bonyl and honol ogues of
azoneifshi ne; RdRsiisselrctediranethe growpicbnsiating of flaerat brbo; chioro; iodo; Cy_xlsulptenaie bstars; bptignally
group; conpubstisitedy fiubre, bsrmopchiofo odierepti-nglykesteis ptionatirsubstituted bif flubra.bromroachipdo b iodai t h
a chiral arobivalenhhalides;trisgiostitgiad silyl oroppeyt the gpnerd) fqamula (Bis)(Fe)(fn W (wbersin e ReAng Buere Ay
an i nt er medgfingd aboye): satyrated piaquﬂrqt sglenenyl Cg_20 aryl; substituted or unsubstituted Ce.20 arylsulfengizsub-
W..< R stituted or unsubstituted Ce_20 gl l#5d mmsm w is 0, s S= o soe NZ or

CHZ Ris O S, S=0 802, Nz, CH2 CHF

oD, .
CHF, 2. Themqsa ingtoda|m1 furthz cp [Ré egly%gﬁ paﬁmea lrfndine
p‘-dvu ded t PR3P °vﬁﬁ‘°§‘g"?°‘i feative thgeopt ?W@"W‘%‘VG%H @D‘g‘] ‘fﬂ?f’s"@ alogge &

SO2; andffﬁ”ﬁ*lr ed t hat V\/nenxlsCI-lthenYlsaIsoCI-l R2 is a .
purin g ﬂ%r} L i, n?vgf ‘%fﬂda% w’ﬁg{g &gm&%ﬂaﬁégbﬁsm ™
sel ecte f roge
hydr oxyl , tr| a ?Ig‘?{hﬁtz ) dla mﬁ‘ﬁ& ?:‘y, (I)‘Jiéoﬁég kyI Cr. 30

aral kyl g, Cm(aroaéskaeem.n&éamnamdam(ma mahnmnﬁaﬁé’baeé tertiary), Cl4-0
thiol, G20 aryl, CO 20 al kenyl, C1l 20 al kynyl; 1, 2-di carbonyl, substituted
with @Ls.. Tmlpbyéssa&onﬁlﬁgﬁelaﬁrqwheremw‘;ﬂrmnm basebsttytotsm& ed with Cl4 al kyl or
Ce_20 aryl; azonethine substituted at nitrogen with hydrogen, CO 20 al kyl
or CO 10. aTHewrogess roc@difig to climed, Whyereinthanyrirtdinecoaseded-ivorcytising hydr ogen, C1420

~al kyl, or CI-20 al koxy; thiocarbonyl (C=S) substituted wth hydroxyl,
7. The process according o any one of claims 1 o 3, wherein the Lewis acid is selected from the group conslstmg of

35 trimethylsilyl triflate and iodotrimethyisilane.

8. The process according to claim 3, wherein the chiral auxuhary is selected from the group consisting of (d)-menthol
and (I)-menthol.

40 9. Theprocessaccording toany one of claims 1103, wherein R3is selected from the group cons:silng of alkoxycarbonyl
N, carboxyls, diethylcarboxamide, pyrrolidine amide, methyl ketone and phenyl ketone.

10. The process aocordmg to cla:m 9, wherein the Rj is selected from the group consisting of alkoxycarbonyl and
- carboxy.

11. A process for producing an intermediate of formula (lf)

50 w L
’ Rg'\«.‘g
55 wherein
Wis O, S, 8=0, SO, NZ, or CH;
Xis O, 8, 8=0, 8O,, NZ, CH,, CHF, CH, CHN3, or CHOH;

Yis O, S, CHz, CH, CHF, or CHOH;
Zis hydrogen hydroxyl, alky! or acyl; provided that when Y is CHz and Xis O, S, 8=0 or SO,, Wis not O,

(I1)
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.C0- 20 al koxy, or C. 20 thiol; honol ogues .of carbonyl; honol ogues of

t hi ocarbonyl and hornol ogues of FEP@EIENE6EBE 25 and R4 is a chiral
auxiliary; conprising the step of reacting an internmediate of fornula (VI)
with a s3ByPenSeedapdiri ne or pyrim dine base or an anal ogue or derivative

t her eof furﬁgrprqg@edthatwhenXlsCchgnYlsaIsoCH VI) 35 wherein L is a

| eavi ng gr odjpis s&'ﬁ"“@’b?‘&@’é@é’%ﬁ?“ggﬁaﬂ’e’yﬁﬁ' ityfed Wi W’Pﬁ?ﬂ'lh&{“@‘wd'l‘a"v'ﬂ%vm"&"

(Vill) thuaoakyl Cr_3oaral \ﬁq.ap : ?’H swn ry r torg ary)C: e or
t' Yis
rn| ro en wn o en _20 a P,- 1-10

CHP 50 C1-e0 alkenyl °1—2x°'i'“§¥' "V s"‘
tl ed hydr

Q -
Bvi de%%mig E:(%ﬁcamth mgen 5«% '. mo§gue ot o%b S O

or S02 I's a purTne or pglrl m di né base or an ana ogue or erlva

t hepeof ; 55 ( isaleaving groupp’ OVi ded that when X is CH then Y is also CH, and
when X igmsishithe 5tBEd chAodefcti@ redudnglariRteredi@éofaoialiogye or derivative of
adenine; and R3 is selected fromthe group consisting of carbonyl
substituted with hydrogen, hydroxyl, trialkylsilyl, trialkyl- siloxyq,.Cl0

al kyl, Cr7. 3oaral kyl, 0C40 al koxw\?g@ am ne (@wv)mary, secondary or
2

tersiary), C130 thiol, 062 D al kenyl, CO 20 al kynyl ;

1, 2-di carbonyl, subst i tuted wt %4 al kyl or COZO aryl; anyhdride
substitut ed with 29 X |l 11121121 1121121 1 E 11111 11 1111
* C M * EP O 515 156 B1 G4 alkyl or C6_20 aryl;

azorrethl subst at ni.trogen Wl.th hydrogen, Cl 20 alkyl or C-10
al Bdxy o fﬂﬁ“@gg‘e @VP Dgroporg® 'e%' rgﬂy\%th hydrogen, Cl-20 al kyl, or

CI 20 t hi gcar bo S |tut ed with hydroxyl, Cl-20 al koxy,
15‘2%“?%?“?’” ‘%9#‘%8’1%"“8&"“ %kémﬁ%@h “honol ogues of thi ocarbonyl and

horml ogues of azonet hine; conprising the step of reacting an internedi ate
of formula (Il1) with a silylated puane or pyri m(QfI@e base or an ana- 5

| ogue or derivative thereof, R2W (1) 10.

| wherein L is a |eavi ni‘ t’w A process according to claim.11l or
14, wherein the produce | nt er te is selected fromthe group consisti ng
of : cis and trans-2R-carboet hcxy-5-hydroxyt et rahydrofuran; cis and

trems- 2S- car boet hoxy- 5- hydr oxyt et r ahydr of ur an;

wherein
Wis O, §, S=0, SO, NZ, or CHy;
Xis O, S, 8=0, SO,, NZ, CH, CHF, CH, CHN3, or CHOH;
35 Y is O, S, CH,, CH, CHF, or CHOH;
Z is hydrogen, hydroxyl, alkyl or acyl; provided that when Y is CHz and Xis O, S, 8=0 or SO, Wi is not O
S, S=0 or SO,; and further provided that when X is CH then Y is also CH;
Rs is selected from the group consisting of carbony! substituted with hydrogen, hydroxyl, trialkylsilyl, trialkyl-
siloxy, C1..3p alkyl, C7_3p aralkyl, C4_sq alkoxy, C4_sp amine (primary, secondary or tertiary), C1_gg thiol, Cg._29 aryi,
40 C1_20 alkenyl, Cy_o9 alkynyl; 1,2-dicarbonyl, substituted with C4_g alkyl or Cg..0 aryl; anyhdride substituted with
C1-¢ alkyl or Cg_o aryl; azomethine substituted at nitrogen with hydrogen, C.z alkyl or C4_qp alkoxy or C4_10

dialkylamino or at carbon with hydrogen, C1_29 alkyl, or G4_a alkoxy; thiocarbonyl (C=S) substituted with hydroxyl,
C1-20 alkoxy, or C1_g9 thiol; homologues of carbonyl; homologues of thiocarbonyl and homologues of azomethine;
Rq is a chiral auxiliary; and :
45 L is a leaving group; comprising the step of ooupllng an intermediate of formula (il) with a chiral auxiliary: -
\ A |
R3 - . (I1)
50
—

55
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-ds and trans-2R-car boet hoxy-5- acet oxyt et rahydr of uran; 20 cis and
trans- 2S- carboet hoxy- 5- acet oxyt et r aEpy 0651515681, 1 _
'S-(N-acetyl cyl osin-1-yl)-4'R-carboet hoxyt etrahydrofuran; 1'S-(cytosin-|
- y Q4 R- c aisba protessdort pecdncirigyad intefroediate;of ffuia 41 | uor ocyt osin-1 -y
4' S-car boet haxyt et rahydrofuran and 1' S-(5-fl uorocytosin-1
-yl')- 4" S-carboet hoxytet- rahydrofuran; and 25 1
"S- (5-fluorocytosin-1 -yl)-4' R—carboet xyt et rahydr pfrggpn and 1
"R-(5¢fluorocytosin-1 -y)-4'R-car h¥ yt et - rahydrofuran Pat ent anspr | che
%-Patent ansprCche fOr fol ertrjagsstaaten: AT, BE, CH DE DK FR

, I'T, LU M NL, PB9SE 1. en di astereosel ektlven ProzeB zur
Produktion optisch aktiver cis-Nukleoside und Nukl eosi d- Anal oga und - Deri -

vate gem&B Formel (1) S5 - R QG wW R2
X~~~ wheleir?O Wobel R1 ist Wasserstoff oder Azyl; R2 ist eine Purin-
oder Pyrim di ngaseseEiorsal me, scH,pogon oder Deri vat davon; 45 Wi st

S. S=0 oder SORis 00, SAZ, SOdNZ, CHELHF)CH, SHNLor CBOHS=0 oder S02, NZ, CH2, CHF,
CH, CHN3 oder YGIOHS, CMo, CBt CHF, or8HOBH2, CH, CHF oder CHOH,  und Z i st

Wser st of f, HyZis ydogen, idioyyl, et pr atylyarovided thad witpa YieCHien8iK i, O, 8aBOW BPs Miis 00t 9, 0
SCoder Sozsl%QOTWﬂﬂdY ist CH2 und X ist 0, S.S=0 oder S02; und unter 50
der wei ber@ﬁh%ﬂﬂ' °’H’éB°Wé’??ﬁY)§ﬂ's§PHCH dann Y jst ebenf alls CH den

ProzeB, der de'?‘iZ jevidin ) JT it
R w%ﬂ‘@ % @ﬁ&fﬁrfimmﬂ%m i
(11) 30 gc-”‘ '”a' 12 %{Tﬁ Ay | rmm
BIwobei g1, &) w&-ﬁ%ﬁm;_ 2 Ao \biﬁrtl'?;&rwﬁrt

al ryl; azo ethlne
m t Wﬁsseré} HV@LV dl:ho lég%slﬁ(&a?dohw A rQP%\idh
Aral kyl , koxy CI3 Am n (primr,. sekundar oder tertlar) CD14
Thi ol , CG 29 Amugach@amrﬁl kenyl, G -20 Al kynyl; 1.2-D carbonyl
subst i t ui ecdmptiirig talstép of\tekigting Gm“lﬁlbrn@dlataof fédkmyta (Vl)Avlhyc&iMatbdmtor pyrimiing base or an
mt ¢ - 6 ddalogle codbevatie®eP®df, Ryl ; Azonet hin substituiert am Stickstoff mt
Wasserstoff, Cl 2i Al kyl oder CI-10 Al koxy oder Cl1.10 D al kyl am no oder am
Kohl emst of f mit Wasserstoff, CI -20 A k oder Cl -20% oxy; Thi ocar bonyl
(C=S) substituiert mt Hydro koxy oder 20 Thi ol; Honol oge
von Carbonyl; Honol ge von onyé und Horol oge von Azorrethl n, und L
I st eine abgehende Gruppe Benutzung ei ner Lew ssaure gemAB
Formaéljs (rrry -

wherein L is a leaving group.

14. A process for producing an intermediate of formula (Vi)

40
o : W Ry | (VIII)
oY
!
s -
wherein
Wis O, S, S=0, SO, NZ, or CHy;
50 Xis O, S, $=0, SOz NZ, CH, CHF, CH, CHNg, or CHOH
Yis O, 8, CH,, CH, CHF, or CHOH;
Z is hydrogen, hydroxyl, alkyl or acyl; provided that when Y is CH, and Xis O, S, 8=0 or SO,, Wis not O,
8, 8=0 or SO,;
R2 is a purine or pyrimidine base or an analogue or derivative thereof;
55 provided that when X is CH then Y is also CH, and when X is CHN3, then R; is not adenine or an analogue

or derivative of adenine; and
Rg is selected from the group consisting of carbonyl substituted with hydrogen, hydroxyl, trialkylsilyl, trialkyl-
. siloxy, G1-3¢ alkyl, C7_. 3o aralkyl, C,_gq alkoxy, C4_so amine (primary, secondary or tertiary), C1_gg thiol, Ce_20 aryi,
C1.20 alkenyl, C4_op alkynyl; 1,2-dicarbonyl, substituted with C4_g alkyl or Ce_20 aryl; anyhdride substituted with

_ : Co%* C L M 5 %



_P.6s5 - S - Rs(lll) t5 | R7 20
wobei R6, RP und R7 ausgewahit waERES15456 Bdler G uppe best ehend aus
Wasserstoff; Cl-20 Al kyl, wahlweise sub- stitui ert mt Fluor-, Brom
Chl or -, Grehlkyl ariCe-2 aty] seamethingespbstitutodat At eﬁ%‘?""‘

Y e f Gt
SUEF“ tﬂ'@;{%{“‘ﬁ??‘?{:{ﬁ["@ﬂ%’\gw hyggg@ﬂﬁbo i%"}? T ?,’IU% )s%" Ydroxyl |
- ues n ezg ney
\é’i Z:Neiafqgg‘gf der S\fé? Kyﬁd o intprmiedigte of forgrua wtt&fe_“s aedaun(r:]e r (%r ine'bse.gr arr ana- er

'°q.l1' gewa |t aus r Guppe best ehend aus Fl uor-; Brom Chl or -;

Jod C1_2| Sul fonatestere, wahl- weise substitui ertdurch Fl uor-, Brom,

or- oder Jod-; Cl-20 Al kyl ter& wahl wei se s@BEtituiert nit Fl uor -,
Brom , Chlor- oder Jod- ‘R3 nte Hal ogeni de; dreifachsubstitui erte
Si | ¥l gruppen der ali gerneine Fo (RS) (R (R7)SI (wobel R5, Re und R7 w e
oben definiert); gesa~tigtes unges&ttl gtes Selenyl C6_20 Aryl; substi-
tuiertes oder nicht-substituiertes C _20 Aryl sufenyl; substituiertes oder
ni cht substituerites CS-20 Al koxyal ky; und 30 Tri Al kyl sil oxy. 2. Den
 ProzeB géhwie Linslevinagriguel ent halte ferner den Schritt der Reduktion des R3
der#gl ykosyljerten Purin- oder Pyrim dinbase bzw. des Anal ogons oder
Der i va8.sA rfeppesaccordingdraiainy iror 14 whergin the peqguced interqpriate isselgctest iam thegroupeorsistingsdfd -
Anal ogon ode¥s andiEp-gRearhoatheny MW"W #8r vor zubri ngen. 35 3. Den ProzeB
gemaB For derd§ded Manges- "'“1‘" e chritt der Aufl 6sung der
Ver bi ndung A3f AHOPIXy Y2PHBE Enanti omer unter Benutzung einer
chi®alen H I an Jrgey L L aPaRE ™ der Purin- oder Pyrimidin- base.
40 4. Den Ijrsozgﬁ o< = ¥ of derungen 1 bis 3, wobei R2 eine
Py#4 i di Nbas (e Alerooaceint yed rEﬂ.rans;{d%Qs. orogﬁ L1yfia®-Epbdlyinbase
Cyt osi n dhgbirotufan; dhgn Pr ozeB gemaB Fordérung 4, wobei die Pyrim di nbase
5- Bsuar cyt Oalsgsmﬁocyt&aﬁu 1%4%&&%%&amgﬂqsimmeﬂosﬁaryl)ﬁmd.ewhm 1
bis 3, walebu@he Lew ssAure ausgewahit wird aus der G uppe bestehend aus
Trimethylsilyltriflat und Jodtrinethylsilan. 8 Den ProzeB gemaB Forderung
3, wolpetentanspriche r al e Hi | f ssubst anz ausgewahit wird aus der G uppe bestehend
aus 50 (d)-Menthol und (0-Menthol. 9. Den ProzeB (l!r emaB irgendei ner der
Forsde Patagfarspiiichy 1r fglgendstyertragystaaten AR CH, B, P, RSB A ki iGeNb 8315Ehend aus
Al koxycar bonyl , Carhboxyl e, D ethyl caroxam d, @Pr ol i di nam d, Methyl ket on
und PeriyIoR B eoegecven sty e emspischitrrsi sty e Nt irslgm it Datiani
witd aus®BPMRE I Ohest ehend aus Al koxycar bonyl und Car boxy 31

O T Y o SO VB R EP 0 515156 Bl
11.7Ei n Zwi schenpr oduREHgenwR Forn® (11) W . L : Y-r
~~~~~~~~~~~~~ (1) < :
x__.,-—Y . (I)
40
N wobei

R, ist Wasserstoff oder Azyl;
Rz ist eine Purin- oder Pyrimidinbase oder ein Analogon oder Derivat davon;
45 Wist S, S=0 oder SO2, O, NZ oder CH,; '
Xist O, S, 8=0 oder SO,, NZ, CH,, CHF, CH, CHN3 oder CHOH;
Yist O, S, CH,, CH, CHF oder CHOH; und
Z ist Wsserstoff, Hydroxyi, Alky oder Azyi;
. unter der Bedingung, daB W nicht O, S, S=O oder SO, ist, wenn Y ist CH, und X ist O, 8, S=0 oder SO2; und unter
50 der weiteren Bedingung, daB wenn X ist CH, dann Y ist ebenfalls CH; '
den ProzeB, der den Schritt der Glykosylierung der Purin- oder Pyrimidinbase oder des Analogons oder Derivats
davon mit einem einzigen Enatiomer der Verbindung gemag Formel (1f) enthait

A2 { L
55 .
. RS
% —T

(11)

*



-5 ' R x 10 wobw, Wist 0, S. S0, S02. NZ oder
CHz; X ist 0, S. S=O S02, Nz, CH2, EPBIBI5 36 B1ICHN3 oder CHOH, Y ist 0, S
CH2, CH, CHF oder CHC]—I; und Z i st V\asserstoff Hydroxyl, Al ky oder Azyl; 15
~unter der ngun daB Wnicht 0, S. S=0 oder S02 ist, wenn Y ist CH2 und
X ist O, S alﬁ Agr falgepden gpe?e- (rband F‘é’ﬁ"“&%’d‘i‘ ,toﬂdésrowéﬁvﬁ'w%t

Trj l i ,
SJS g:?goz ’a . f:1 -ggggg ?sﬁ Qﬁ?ﬂ% " i : rg‘?ﬁ bsmweﬂ
Tri al f<y| SI bﬁoAr I, Az ins rs t,..li sersto _1oAIhoxy
SRS 1 10 am ﬁﬁﬁtpﬁ ors G1 %@ 1’..20
(Rrinar, sglektilfen m.m;ers é{_

1(C=8)
Cl 20 A kynuomologe%n sulggt itulert mt CI) oder Crbé ér,(
Anhydrid 20 Lust?eluhbsﬁgielﬁddﬂ@mrhppmt C,. 6 Alkyl oder Co 20 Aryl; Azomethl n
subst ot Ui eurter BeAutatingclingit Lewibsatie genifBFaeiestipf f, CO- 20 Al kyl oder CA -1 Al koxy
oder O -10 D al kyl am no odor am Kohl onstoff m.t Wasserstoff, Cl-02 Al kyl
oder Cl1l20 Al.koxy; Thiocar- kanyl (C=S) substituiert mt Hydroxyl, CO 20
Al koxy oder C -20 Thiol; Honmpf"oge. von Car bonyl; Honol ge von Thi o- carbonyl
und Honol oge von Azonet hgn;- i + Bgt eine abgehende (TxFppe. 25 12. Ein

Zw scKRenpr odukt genma3B Fo mel f(M). w L 30 .

2 R4 X (M) 35 Bpbei Wist 0. S. S=O S02, NZ oder CH2; X ist
0,8, SS=, S02, Nz, CH2, CHF. CH, CHN3 oder CHOH, Y ist 0., S CH2, CH CHF
odor CHOH, und Z ist Wasserstoff, Hydroxyl. Al ky oder Azyl; 40 unt er

der Bgdi ngygg, daB Wnicht 0, S. S=O oder S02 ist, wenn Y ist CH2 und X ist

0, S.7S=0 oderg, hftwerd& auddr BRpSbeBSH i
dann Y lstmmmﬁ%uﬁﬁ;ﬁ%rmza camr ié?s_ﬁ %Mqﬁf mﬁ%&&b

cxr’bonyl S, Tl byl oBbriC, \WVaIRRY: 64 QA ldé%wsmulérfduﬁh FludfY Bidil, Bhior-, Jod-, Cr-
Tri al kyl si Alqugdpr@_mBuwmlTkaMysulylmuoBCBré\ﬁ-atH{oﬂundﬁdr&(a Al koxy, C0-30 Ami n

(prinmar, sekurRiard asgawabicaus den GiuppelRdtdneridnaue FluorBIBR-; Oilyr; JodCﬂh_ZdBuﬁdnhﬁﬂgfb,,wam.
C 20 Al k ywajde subgtitderRiurch Flbern Hloms Ghigrt adendiod:r G1_rhikyleSlire, wahilegise solsbtitiedtmit BlGor-ABrgin;
Anhydri d 45 Chlor- oderhdadi: t pelyeaienteralogahide; Goréilehpubstiiete SlirigrRpbenr def ; alidareimert (Fommel
subst i t ui elReNFRalRAS (wokel Re s ungiRy wissbendsefinied): eesatwszdel\moyeaﬂueeselm -0\ caulgsti-
oder CO- 10‘"'%& InickispRstityertas Cam AYRHTNsubTtiuiepgs odersishtaubstitusfites CCp-Allgxyaliok yihd

oder ¥l -20™ Thi ocar - bonyI (Q0S)- subst | tUI ert mt Hydroxyl,; CO 2,
Al koxy der 120 Thi oI Horml oge von Carb ge_von Thi o- carbon I
und Ho ? ferney dea Se'm“ﬂsn P@dw'qnfdg%ﬁacﬁ?f glvipsyiiagiap Pusin-

L i st Si n e 8@ ﬁons lvats davon, um das optisch aktiven cis-Nukieosid bzw. das Nuklg_osud
C er -Deriva Formel (I rvorzubnngen

3. Den ProzeB geméB Forderung 1 enthalte weiterhin den Schritt der Aufldsung der Verbindung zur Formel (lI) in ein
einziges Enantiomer unter Benutzung einer chiralen Hilfssubstanz vor Glykosylierung der Purin- oder Pyrimidin-
base. :

40 4. Den ProzeB gemi8 irgendeiner der Forderungen 1 bis 3, wobei R; eine Pyrirﬁidinbase ist.

\ i . .
et 5. Den Proze3 gemaB Forderung 4, wobei die Pyrimidinbase Cytosin ist.
6. Den ProzeB gemaB Forderung 4, wobei die Pyrimidinbase 5-Fluorcytosin ist.

7. Den ProzeB geméB irgendeiner der Forderungen 1 bis 3, wobei die Lewiss&ure ausgewahit wird aus der Gruppe
bestehend aus Trimethylsilyltriflat und Jodtrimethylsilan.

8. Den ProzeB gemaB Forderung 3, wobei die chirale Hilfssubstanz ausgewahlt wird aus der Gruppe bestehend aus
50 {d)-Menthol und (I)-Menthol.

9. Den ProzeB gema8 irgendeiner der Forderungen 1 bis 3, wobei R3 ausgewahit wird aus der Gruppe bestehend aus
Alkoxycarbonyl, Carboxyle, Diethylcaroxamid, Pyrrolidinamid, Methylketon und Phenylketon.

55 10. Den ProzeB gemaB Forderung 9, wobei R3 ausgewahit wird aus der Gruppe bestehend aus Alkoxycarbonyl und
Carboxy.

o ) O AT
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.EP 0O;515 156 Bl 13. Ein Zw schenprodukt gemAB Fornmel (VIl) W R2
(VIT) 5 ~~~~RI!" 0~ gp o515 156 B1 _ Xr wobei
10 Wlst 0, S. S=O S02, NZ oder CH2; X ist 0, S. S=0, S02 Nz,
CH2, GHFEin Grischésiphdduiogbpmas EdblinY 1 st 0, S, CH2, CH, CHF oder CHOH und Z | st
Wasser st of-f, Hydroxyl, Al ky oder Azyl; unter der Bedi ngung, daB3 Wnicht O,

S. S=0 oder 802 ist, wenn Wjst und X ist 0, S, S=0 oder S02; und unter
15 der weibtren %edi ung,ydaB wenn X !'st CH, dankIX¥)ist ebenfalls CH,
' R2 §st sine Purin- oder rim fdi nbase oder sin Anal ogon oder Derivat davon;

W rd ausgowAhl t aus deryG-tippe bestehend aus Carbonyl substituiert mt
V\Eéserstoff Hydroxyl, Trial- kylsilyl, Tral kylsiloxy, C-30 A kyl, C7"0
Ar al kyl , Co 30 Al koxy, CO-o0 Amin (primar, sekundar oder tertiar), C0j4
Thi I, (@&go Aryl, Cl1-20 Al kenyl, CO 20 Al kynyl ; 1, 2-Di car bonyl

subSti t ul ertwig é, sg,:;@sab Imlodép@ﬁ{ CO- 20 Aryl; Anhydri d 20 substituiert
mt C - 8 Alxlo 808, §8) 10 Ay eh Fcﬁmw&op@mbst ituiert .am Stickstoff mt
Wasser st of f,viglc26, dN.kGH, cREader ClidH: MdAl koxy oder O O-1 Di al kyl ani no oder am
Kohl enst of f zZusttwasesstotty Hyeionf, Alky dde>-A2(; Al kyl oder C1-20 Al koxy; Thi o- carbonyl
(C=B) s Uinter dér Bedbgungndan W-yait @ 8)8=0 o@BDSQDistAwdoo X ist GHband XJ5t-R S, SEDioddr SO-aminihterg €
von Car bdenyeéiterehiBeririogn. dafweiThY isCHlr dapmY ist eberdalisBkpl 0oge von Azonet hin; R4 i st

ei ne chi r al eRsiirl Rusgewsbit aysder Grappg esteprng ags Fashonyh pybe tt%ﬂﬂ‘l@'t fi-Hycrray, T | 1)
w. 30 kylslly} Trnglkghu%CHo Alkyl, C7_3p Aralkyl, C4_ap Allkoxy, C1_s0 Amm RyMAY, B qoder tertlar) 01_30

XY 35 THO.Gemdoiyy fukwv' g shmig D'WWH%‘P“Z%F% 1—»§P<V' oder G

CHp2o  CHFSUbsttuient @iy Brsto A‘mﬁ"*’z i st-
G r° PR 8’??&?}:“"? %
\r/l\?\;;te r gtb ﬂ%%&%a%y ? 1% "ﬁlIHO' S w’(5|’er'°'802

R2 !st eclane re;ngabg nbase oder ein Anal ogon oder Deri vat davon;

untgr der Bed| ngung, daB vvenn X Ist Ch, dann ist Y ebenfalls CH und wenn X
I st gg&ﬂ nin oder ein Anal ogon oder Derivat von
AdemClr?BBEm ed\?\ﬂ@‘é@tﬁ%ﬁ% M)eaus der G uppe bestohend aus Carbonyl
substituiert mt Wasserstoff, Hydroxyl, Trial- 45 kyl silyl,

Trial kyl sil oxy, Cl 40 Al ky Aral kyI CO 3 Al koxy, C0lo Am' n (primr,
sekundar oder tertiarg, Thi ol , CO- 20 Aryl, C-20 Al kenyl, CO 20

Al kynyl ; ‘1, 2-Di car ﬂyl su s_/t,w ert mt CO1 AJkyI oder C8_ 20 Aryl;
Anhydri d substituiert mt 8 Al kyl oder Ce-20 Aryl; Aég thin
substitulert am Stickstoff m t Wasserstoff, CQ2o Al kyI Cl1 O Al koxy
oder Chli O Di al kyl am no odor am Kohl enst off mit Wasserst off C--20 Al kyt
ode¥ 2 Wbe'kox% Thi ocar- _bon (C=S) substitulert mt Hydroxyl CO 20

Al koxy oder ﬁfog’:”?@ﬁ%ﬁ? OCRle 8H(¥H Honol ge von Thi o-

Y ist O, S, CHy, CH, CHF oder CHOH; und
Z ist Wasserstoff, Hydroxyl, Alky oder Azyl; .
40 unter der Bedingung, daB Wnicht O, S, =0 oder SO2 ist, wenn Y |st CH,und Xist O, S, S=0 oder SO; und unter -
\ der weiteren Bedingung, da8 wenn X ist CH, dann Y ist ebenfalls CH; -
Rz wird ausgewshit aus der Gruppe bestehend aus Carbony! substituiert mit Wasserstoff, Hydroxyl, Trial-
kylsilyl, Trialkylsiloxy, C1_3g Alkyl, C7_gp Aralkyl, C1_go Alkoxy, C1_so Amin {primér, sekundér oder tertiar), Ci_s¢
Thiol, Cg_20 Aryl, C1_zp Alkenyl, C4.20 Alkynyi; 1,2-Dicarbonyl substituiert mit C4_g Alkyl oder Cg_20 Aryl; Anhydrid
45 substituiert mit C1.. ¢ Alkyl oder Cg_20 Aryl; Azomethin substituiert am Stickstoff mit Wasserstoff, G_20 Alkyl oder
C1-10 Alkoxy oder C4_49 Dialkylamino oder am Kohlenstoff mit Wasserstoff, C4_o0 Alkyl oder C4_29 Alkoxy; Thiocar-
bonyl (C=S) substituiert mit Hydroxyl, C4_s9 Alkoxy oder C4_29 Thiol; Homologe von Carbonyl; Homolge von Thio-
carbony! und Homologe von Azomethin;
R, ist eine chirale Hilfssubstanz; und
50 L ist eine abgehende Gruppe.

g | O R A
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_15

.60 , carbonyl und Honol oge von Azonethin. 15. Ein Zw schenpr'odukt

ausgewahl t aus der G uppe bestehengpas5dseBnd trans- 2R- Car boet hoxy- 5-
Hydr oxyt et rahydr of uran; cle und
t r ans- 283.ir InischenprsduktgetAioone) Ve r ahydr of ur an; 55 cie und
trans- 2R- Car boet hoxy- 5- Azet oxyt et rahydr of uran; al e und
trans- 2S- Car boet hoxy- 5- Azet oxytet r dr of ur an; (VII)
1 S-(N-4- Azet yl cyt 0Si n-Ay- ngﬂ)’oot hoxyt rahydr of uran; 1
S—tho3| n-1-yl)-4' Rq@érboet oxytlet rahydr of ur an;
" R- (5- Fl uor cyt osi n- 1° yl ) 4S- @arbdot hoxyt et rahydr of uran und 1

- (5- Fl uorocytosin-1-yl) - 4! S- Car boet hoxy- EP 0 515 156 Bl
t et rahydr gfggan; und

1' S- (,p- Fl uor cyig®, 8, sloyédzﬁzae@qzboet hoxyt et rahydr of uran und 1

R- (5- FI uor cyt qsét 04, sub,)504 N2 6/ CHFetH CxNg &ter cHGHYdr of uran. 5

Pat ent anspr f | ot Of $)CHS, GHOEHRbaE CHOHL undlgsst aat: ES 's-J 1. Einen

di ast er eosel elztist Wesserbtoft HydoxglAlkylededeykt | on opti sch aktiver cis-Nukl eoside
und Nuki eostecderfreingge daf\dl niciddy $, S=Q adeeSORIsteBNOist it undiX)ist O3, $50 odebR02; URd unitert
Wasses st ofder waiteren Bedipgung, @8 wenp Xdst G, day Y isf-ebesialis CHoy r i i di nbase oder ei n
Anal ogon oder PRpistging&uring edepPyrimidipbase oder ein A"a'°99'i°§?" "’a‘s‘:'a‘(‘a"oder 802

odor CH2; X |§Pwt§’a“§e‘”§'"(5“§)€ﬁép’ nd T"P"I st
0, S CH, W@ '@hﬂs ’°"‘=)!\|t A): Gy
AzyI unt ey 8‘?‘2" | wh érB’ 3ﬁt " t |
lff’]d X %Itl.ll rt m 1_ yl h|n

ser-sto 9M&91
daB wenn -'bgrﬁ s ’;d 1,_3' rC_ F‘ &ﬁﬁf’ Ca?lﬁl}M id bonder
Gvkosyl i e Bnd r,,b,gbe e M base dder ' des Ana al ogons’ o er
Derivats davom‘méne%@@m@gu%ngen Enatlorrer der Verbi ndung gemaB For nel
(1) gnthalt 30 L 35 wobei R3 ausgew&hlt w rd aus der G uppe bestehend aus

Car bonyka, %&bﬁ&*ﬁdﬂb@&uﬁg%&ﬁﬁéﬁ&‘ﬁm toff, Hydroxyl, Trial- 40 kyl silyl,
Trial kyl si | oxy, CO010 Al kyl, 0 Ar aI kyl, C-30 Al koxy, Clo0O Amin (primar,
sekundar oder tertiar), C—3 Th| oI C—29 AryI Cl1_2D Al kenyl, C 20 Al kynyl;
1. 2-Di car bonyl substh RAl kyl oder CO 20 Aryl; Anhydrid
subststuiert mt Cl4 AI r 2 Aryl; Azonethin sybhgkiyuiert am

Stickstoff mt V\asserstof CO| o Al kyl oder CI'1i 0 Al koxy odor Cl-10

Di al kyl am no oder am Kohl e;nst-ei mt Wasserstoff, Cl1_20 Al kyl -oder G _20
Al koxy; Thi ocar- bonyl (C=S) substituiert mt Hydroxyl Cl _20 Al koxy oder

Cl -20 Thi oI Hom)l oge von Carbonyl; Honol ge von Thio- 45 . carbonyl und

3
Horol 69 € Wnstra“‘ QE-B Sd‘énIQZ oder CHz.
Xist O, S, 8=0, SO,, NZ, CH,, CHF, CH, CHN3; oder CHOH;
Yist O, S, CHy, CH, CHF oder CHOH; und
, Z ist Wasserstoff, Hydroxyl, Alky oder Azyl;
40 unter der Bedingung, daB W nicht O, S, S=0 oder SO2 ist, wenn Y ist CH, und X ist O, S, S=O oder SO;
; Rg ist eine Purin- oder Pyrimidinbase oder ein Analogon oder Derivat davon; '
had unter der Bedingung, daB wenn X ist Ch, dann ist Y ebenfalls CH und wenn X ist CHN3, dann ist R, mcht Adenin
oder ein Analogon oder Derivat von Adenin; und
Rs wird ausgewdhit aus der Gruppe bestehend aus Carbonyl substituiert mit Wasserstoff, Hydroxyl, Trial-
45 kylsilyl, Trialkylsiloxy, C4_a0 Alkyl, C7_so Aralkyl, C1_so Alkoxy, C1_so Amin (primar, sekundéar oder tertiar), C¢_so
Thiol, Cg_29 Aryl, C1_o9 Alkenyl, C1_20 Alkynyl; 1,2-Dicarbonyl substituiert mit C4_g Alkyl oder Cg_zg Aryl; Anhydrid
substituiert mit C1_ ¢ Alkyl oder Cg_so Aryl; Azomethin substituiert am Stickstoff mit Wasserstoff, C4..29 Alkyl oder
C1_10 Alkoxy oder C4_1¢ Dialkylamino oder am Kohlenstoff mit Wasserstoff, C4_ag Alkyl oder C4_q Alkoxy; Thiocar-
bonyl (C=S) substituiert mit Hydroxyl, C4_29 Alkoxy oder C4_29 Thiol; Homologe von Carbonyl; Homolge von Thio-
50 . carbonyl und Homologe von Azomethin.

15. Ein Zwischenprodukt ausgewdhit aus der Gruppe bestehend aus

cis und trans-2R-Carboethoxy-5- Hydroxytetrahydrofuran;
cis und trans-28-Carboethoxy-5-Hydroxytetrahydrofuran;

55 cis und trans-2R-Carboethoxy-5-Azetoxytetrahydrofuran;
cis und trans-28-Carboethoxy-5-Azetoxytetrahydrofuran;
1'S-(N-4-Azetylcytosin-1-yi)-4’'R-Carboethoxytetrahydrofurari;
1'8-(Cytosin-1-yl)-4'R-Carboethoxytetrahydrofuran;
1'R-(5-Fluorcytosin-1-yl)-4'S-Carboethoxytetrahydrofuran und 1'S-(5-Fluorocytosin-1-yl)-4'S-Carboethoxy-

* R A
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i sf eine abgehende G uppe; . unter Benutzung ei ner Lew ssAure genmaB For nel
111) R6 50 | EP 0 515 156 B1 RRs - Si -Rs 55 wobei
R5, Re und R7 ausgewai hitwerden aus der G uppe bestehend aus V\asserstoff;
01- 20 Al tetydhydrofigdni wvodi se sub- stituiert md Fluor-, Bro ge
Al koxy oder SeiB-Fluptexsinxip)-4B7Caggetpadstripprofuts Hid - @eF'ugfﬁlB%st'T‘t%)r4&Qa'*?‘?P‘[‘°xY‘e'

Hal ogen, trafiydrofana| ky| oder C1_20 Al koxy; Cse2 Aryl, wahl weise substituiert
durch Fluor-, Brom, Chlor-, Jod-, C 20

M~~L~famnsvrﬂ°h&iﬂtf°‘0=ﬂdeﬂ¥m ab:ES EP 0 515 156 Bl Al kyl oder

Cj 20 Al koxy; Tr| kysi | : d
aUs geviahfien ?\%ge;_ﬁ??? elTﬁ déeﬁbzé' gﬁéﬁfgngﬁgﬁﬂeﬁgﬁ - ronﬂt1 ¢ d%&d Mﬂggﬁﬁd VBeE'J
Sulfonat‘@ % o). wei se substituiert durch F uor-, Brom, Chlor- oder
Jod;; Cl_20 Al kylestere, wahlweise substituiert mt Fi uor -, Brom , Chl or-
odor Jod-; pol yval ent e HaI ogagi deRa drei fachsubstituierte Sl |yl gruppen der

al i genei nen Fornmel 5RQ )(R7)Si (wobei R5& R6 und R7 wi e oben
definiert); gesatfigtes oder§ ii satti gt es Sel enenyl Ce( )0 Aryl; sub-
stituiertes oder nichtsubst iertes 2D Aryl suf enyl ; "'Substituiertes oder
ni cist substituiertes Ce_2. Al koxyal kyl ; und Trial kyl siloxy. 2. Den ProzeB
gemaB Forderung 1, der ferner den Schritt der Reduktion des R3 der

gl ykosyl| webeit en Purin- oder Pyri- 10 m di nbase bzw. des Anal ogons oder

Derivats davRwist Wagspratolf eder Azyk das o ti sch akt Gios:Nukl eosi d bzw. das
Nukl eo- si d- BXHP&P'%PGH" rPV" e’ﬁ'@ Ya?‘j er vor zubri ngen. 3. Den
Pro¥eB gemm r

Ver bi ndung

L
(

mbnNdo%gr [I tt der Aufklsung der
S

h NZI nantl omer unter Benutzung einer

chtal en Hil %1 %_g? j erung der Purin- oder Pyrim dinbase 15
enthal t € 4 e AoPdaR Hgi %ngte&enQ?fst ALY 208, 5=0 oltdr 8O3 undiiieei R2
ei ng Pyrggu R 8 éenguﬁgtdas@enmad?ram GieOaERds EQ) der ung 4, wobei di e

Pyrim di fdadeded ddr@n Schiitbder Gigkdsyfieruriger Fdfi lOZd’dBPﬂﬁmBaéwdﬂﬂéslmgloghns sdabBdrivatd e
Pyri m di ghasst dnemleihgigéhEnatomsr deSlerindung ek PorezidiB eatbaa B i r gendei ner der
Forderungen 1 bis 3, wobei die Lew ssAure ausgewAhlt wird aus der G uppe
best ehend aus Trinethylsilyltriflat und Jodtrinethylsidian. 25 8. Den ProzeB
genal 3 Forderung 3, wobei die chirale Hilfssubstanz ausgewAhit w rd aus der
G uppe bestehend aus (d)-Ment ho und (1)-Menthol. 9. Den ProzeB genaB

i rgendei ner der Forder ungerw s 3, wobei R3 ausgewahit wird aus der

G uppe bestehend aus koxycar bonyl , Carboxyl e, D ethyl carboxam d,
Pyrrolidi nam d, Methyl ket ox,uwd Phenyl keton. 10. Den ProzeB gemaB For der ung
9, Hobei R3 ausgewAhIt wi rd aus der G uppé bestehend aus Al koxycarbonyl und
~Carboxy. 35 I1. Einen ProzeB zur Herstellung ei nes Zw schenprodukts genmaB

Formel (lloe L

Rs ausgewshlt wird aus der Gruppe bestehend aus Carbonyl substituiert mit Wasserstoff, Hydroxyl, Trial-
40 kylsilyl, Trialkylsiloxy, C4_30 Alkyl, C7_ao Aralkyl, C1_3o Alkoxy, C1_go Amin (primér, sekundar oder tertiar), C_so
u Thiol, Cg_20 Aryl, C1_20 Alkenyl, C4_z0 Alkynyl; 1,2-Dicarbonyl substituiert mit C4_g Alkyl oder Ceg—20 Aryl; Anhydrid
N substituiert mit C4_g Alkyl oder Cg_20 Aryl; Azomethin substituiert am Stickstoff mit Wasserstoff, C1_29 Alkyl oder
C1_10 Alkaxy oder C1._ 49 Dialkylamino oder am Kohlenstoff mit Wasserstoff, C4_29 Alkkyl oder C4_2p Alkoxy; Thiocar-
bonyl (C=S8) substituiert mit Hydroxyl C4_20 Alkoxy oder C1_20 Thlol Homologe von Carbonyl; Homolge von Thio-
45 carbonyl und Homologe von Azomethin; und
L ist eine abgehende Gruppe;
unter Benutzung einer Lewissture gemas Formel (l11)

Re
50 -

.Rs - 81 - Ra (IXI)
R2
wobei
Rs, Rg und Ry ausgewahit werden aus der Gruppe bestehend aus Wasserstoff; C1_20 Alkyl, wahiweise sub-

stituiert mit Fluor-, Brom-, Chior-, Jod-, C4_g Alkoxy oder Cg_20 Aryloxy; Cy_zq Aralkyi, wahiweise substituiert mit
Halogen, C1_z0 Alkyl oder C4_x Alkoxy; Cg_29 Aryl, wahiweise substituiert durch Fluor-, Brom-, Chior-, Jod-, C1_20

) ||II\II| |\|I\I 1L ||||| \I ||||



.40 - - wobei 45 Wist 0. S, S5

S02, NZ oder CH2; X ist 0. S S=, EO@5ISE6BIH2, CHF, CH CHN3 oder CHOH, Y

ist 0, S. CH2, CH, CHF oder CHOH; Z i st V\asserstoff Hydr oxyl, Al kyl oder

Azyl ; unt & QP@?C@e sﬂ}ja%mvﬁﬁ?'\‘:kﬁh"’(') ungbJod-gund é i St éﬂmﬁg i st
! or-

CH2 und X i stRei %ﬁ' EF°’ s Q'EI ,
daB unnn %Iy Ségyb%e_f %“:ﬂe % gegﬁdar - %temg ﬂl%else tl>s AW ng’me‘ g
G uppe be ]%? : | w %%) 2 ; en x  Sub-

‘ e Lfr%%h)e rtes QZ Cs Lok

Tria ky et X An/ e <Gnd

;CI 30 Bia "b’ﬂ? Ar oder tertiAr), CL.30 Th| oI Ce20 Aryl, Cl_2o0
kenyl Cl kyn 1 2-Di carbonyl substituiert mt CGJ Al kyl oder

CO- 20 Af Y ben PRSBY Gnial F&&%& Htdd} inbr der $chfitt dePRAYukiBA ded B der GIHREYidNEN buflnA&QWIhl n

subsf,i t Ui gighod3Ehzatdes Kialogdn odt DeriVikdain Shtdith, umGds opscrikdig kis-N0kRosiPGew. das NiRleo1 0

Al koxy 0dgd-afalondibdsd-Beriter hewaiB FermeIdp henaaubifiagdnenst of f it \Wsserstof f, Cl -20
Al kyl oder Cl-20 Al koxy; Thiocar- bonyl (C=S) substituiert mt Hydroxyl ,

Cl - 20 Al kDetyPram yen@is-FaferGi 10 Her weltari) deg Schvithidehuitsongyder Verkindwiagzar Roomel Thingsin
car bonyl eimipesEnantiomeranter@anutzzog pinetvhiraien Hitfeutpstainzor Gy kaeyliesung a4 ByritcodenPyripicinbagis
1111%#11 lémheftd 11111111111121111 * C L M S * EP 0 515156 B1 den

Schrift der chenosel ektiven Redukton eines Zw schengrodukt s genmaM For nel
(1V) erft h Ren Reprg8 gemas irgendeiner der Forderungen 1 bis 3, wobei Rxgine Pyritnidinbase ist.

tQ d d |
gbg/)eherﬁ:lenﬂpd%\émﬁgee"fagE?&%F?g'é'ﬁg?bgﬁg I@Pg? Ienl ﬁggHgl Lgéyz\?\nr ggﬁgn:opoghﬂtes

B : Vi 20 bei W
?E{m 0. OB%‘E'%S"%@" Ré‘%dl"?‘dﬁﬁe' TS 'd'"B"seg e, 01(42 )CHF "

0B GetaB irgendeiner der %r&eﬂnmg{ﬁ?l 1 bie-3, Wébéi didtiawisalifs a@é&féhl&ﬂdus der Gfibpe

V\ﬂssersto stehrid QlisOrit &thylsititdl un@ SRtrimBEYdiian. Unt er der Bedi ngung, daB Wnicht 0.
S, 80 oder S02 ist, wenn Y ist CH2 und X ist 0. .S. S=0 oder S@2; und unter

der weig.e Dmr&edgmu Fgderaha B3vobel K chitalie illfss@bdtanglausgewdihii virtl awstiienGradpe bes@hendRGs
wi.r d ausgeysibritiol und ¢)-MedtholGr uppe best ehend aus Carbonyl substituiert mt
Wasserstoff, Hydroxyl, Trial- 30 . kyl'sityl, Trialkylsiloxy, C_30 Alkyl,
C7.30 /A aDkryﬂrozeuenta@lrgﬁhdmwe(ﬁord%ngqm bisg, pbemausss‘ﬁﬁbhwm’aw%b@ﬂpp@éﬁﬁhﬂ#@ys
GCl-3@ Thi 6|!<°XY‘€@°'I!DC$KP°}‘Y‘° D@thylzqdoom%ﬁgmhd"em'dmemkﬁww Phew"?mm car bonyl

substituiert mt Q oder_-Cs- 20 drid s iert, mt
ALKyl oMo PoLRISR50 AEVAD PO, W Rocgprar Pt dus o kPPt st walyindy
O -20 Al ky#B¥er Cli, 0 Al koxy oder Cl-10 Dial kyl ani no oder am Kohl enst of f

subs%éafﬁlegr roztmq“c'i‘gngxyl A&Qg&hﬁwgﬁﬁﬁq@h 5@ lI'ﬁlcf)llr 38%: Oéec- \%n

Car bonyl ; Honol ge von Thio- 35 car bonyl und Honol oge von Azonet hi n;
\( (1I1)
- wobei S
45 Wist O, S, S=0, SO4, NZ oder CHy;

Xist O, S, 8=0, SO,, NZ, CH,, CHF, CH, CHN3 oder CHOH;
Yist O, S, CH,, CH, CHF oder CHOH;
Z ist Wassaerstoff, Hydroxyl, Alkyl oder Azyl;
: unter der Bedingung, daB W nicht O, S, S=0 oder SO, ist, wenn Y ist CHz und Xist O, S, S=0 oder SO2; und unter
50 der weiteren Bedingung, daB wenn X ist CH, dann Y ist ebenfalls CH;
Rs wird ausgewahit aus der Gruppe bestehend aus Carbonyl substituiert mit Wasserstoff, Hydroxyl, Trial-
kylsilyl, Trialkylsiloxy, C1_so Alkyl, C7_sg Aralkyl, C1_30 Alkoxy, C4_s0 Amin (priméar, sekundar oder tertiéir), C1-so
Thiol, Ce_20 Aryl, C1_20 Alkenyl, C4_20 Alkynyl; 1,2-Dicarbonyl substituiert mit C4_g Alkyl oder Cg_20 Aryl; Anhydrid
substituiert mit C1_g Alkyl oder Cg_29 Aryl; Azomethin substituiert am Stickstoff mit Wasserstoff, C1_z9 Alkyl oder
85 C1-10 Alkoxy oder C4_49 Dialkylamino oder am Kohlenstoff mit Wasserstoff, C4_29 Alkyl oder C4.29 Alkoxy; Thiocar-
bonyl (C=S) substituiert mit Hydroxyl, C1_20 Alkoxy oder C4-29 Thiol; Homologe von Carbonyl; Homolge von Thio-
carbonyl und Homologe von Azomethin; und
'L ist eine abgehende Gruppe;

. ) ) AR



-R4 ist eine chirale H | fssubstanz; und L ist eine abgehende G uppe; den
Schritt der Kopplung eines Zw scleprogisdséBs genaB Fornel (11) nmit einer

. chiralen H | fssubstanz enthaltend: 40 L RSSY

(11) 45 denSchit deFshempselRktiyerciRdoidion dines Saisshdnprodykie pemd§ ForeldWVhesthsitepdukt s genaB

Formel (VI1) R3 . ~~R2 55 R/ X

(M1) wobei 36 * C :L So EP 0 515156 Bl Wist 0, S. S=0 802, Nz
oder CH2; X ist 0. Sgr,Q NZ, CH2, CHF, CH, CHNSVdder CHOH Y ist O.
S. 5CH2, CH, CHF oder \ let Wasser st of f | Hydroxyl, Al kyl oder Azyl; 5

ynt sr der Bedingung, daB Wficht0, S. 8=0 oder S02 ist, wenn Y ist CH2 und
Xist 0. S. S=0 oder S02; und unter der weiteren Bedi ngung, daB wenn X i st
CH, dann Y ist ebenfalls CH K> . R2 ist eine Purin- oder
Pyr} m disBlase umkaciusy dar REliieRBHaR HRRTIgriPPE in b aliganends, Grigpe W r d ausgewahi t aus
der G uppe bestehend aus Carbonyl substituiert mt Wasserstoff, Hydroxyl,
Tri al 12, ke Prodes zur Helstlihy bifidsl ZWischehproddils gdmbityFormd@m30 Aral kyl, Cl1-0 A", oxy,
Cl-0 Amin (primr, sekundAr oder tertl ar), C1 0o 10 Thi ol, CO20 Aryl,
Cl1- 2D Al kenyl, C -20 Al kynyl ; Di car bonyl substituiert mt Clo Al Kkyl

odes CO-20 Aryl: Anh;;g(r.d Ftu. ert mt 00l Al kyl o@?') C6-20 Aryl
Azonet hin substitui e 3 Sti¢gkstoff mt Wasserstoff, . CI-20 Al kyl oder

CO- . o0 Al koxy -oder &10 Mm no oder am Kohl enstoff mt WAsserstoff,
Cl-20 Al kyl oder ClI-20 Al koxy; Thiocar- bonyl (C=S) substituiert mt

Hydr oxyl, Cl o020 Al koxy oder Cl-20 Thiol; Honol oge von Carbonyl; Honol ge von
Thi®d- carbonyl "und Honol oge von Azonethin; und 15 R4 ist eine
chi'ral e(@Hfssubstanz don Schrittder Reaktion eines Zw schenprodukts genaB

For el wikb §|Sgsrsos thregl_; en Purin- oder Pyrl m di nbase oder eines
Anal ogons 051%58 n&y JCHABH, CANY @
g - Y0, HZ HW#oBer‘GH@Hne abgehende’ Gruppe ist. 14. Einen Prozel 3

zur Herstel t;gpga@ag}asmeﬁqm@rm ;Qd#kt s gemal 3 Fornel (Vill) 30
W R X-uter der Bedingung, daB W nicht O, S, S=0 oder SO ist, wenn Y ist ClMInt K)st 85, $4tagler SO,; und unter
: der weiteren Bedingung, daB wenn X'ist CH, dann Y ist ebenfalls CH;
: R3 wird ausgewahlt aus der Gruppe bestehend aus Carbony! substituiert mit Wasserstoff, Hydroxyl, Trial-
30 - kylsilyl, Trialkylsiloxy, Ci_sq Alkyl, C7_sp Aralkyl, C.30 Alkoxy, C1_sq Amin (primér, sekundar oder tertiar), Ci.s0
Thiol, Cg_20 Aryl, C4_20 Alkenyl, G450 Alkynyl; 1,2-Dicarbonyl substituiert mit C1_g Alkyl oder Cg_20 Aryl; Anhydrid
substituiert mit C4_g Alkyl oder Cg_20 Aryi; Azomethin substituiert am Stickstoff mit Wasserstoff, C4_op Alkyl oder
C1-10 Alkoxy oder C4_4 Dialkylamino oder am Kohlenstoff mit Wasserstoff, C1_2p Alkyl oder C4_o9 Alkoxy; Thiocar-
bonyl (C=S) substituiert mit Hydroxyl, C4_o0 Alkoxy oder C4_29 Thiol; Homologe von Carbonyl; Homolge von Thio-
35  carbonyl und Homologe von Azomethin;
R4 ist eine chirale Hilfssubstanz; und
L ist eine abgehende Gruppe; den Schritt der Kopplung eines anschenprodukls geman Formel (11} mit einer
chiralen Hilfssubstanz enthaitend:

“o L

\, Rl

50 13. Einen ProzeB zur Herstellung eines Zwischenprodukts gemas Formel (Vi)

w. R
RS R;«.‘g( \f/ | '
® —Y - (vID)

wobei

|



.Wist . S S=O, S02, NZ oder CH2; X ist 0. S, S=O, S02, NZ, CH2, CHF, CH,
CHN3 oder CHOH 40 Y i sep@s5161568B2, CH, CHF oder CHOH, Z i st
Wasserstof f, Hydroxyl, Al kyl oder Azyl; unter der Bedi ngung, dal Wnicht O,
S. S=0 oder SA¥stiG; 8, S=@cih, NZ adgtCHZH2 und X ist 0, S. S=0 oder S02; R2 ist -
ei ne Puri.n- oddst OFS; BrPriSOL NBCHa, GHFGH, 6HN394H6€FHS§'bn oder Deri vat davon unt er
der Bedi ngung 58S Clile fH. CtiFioder CHRH: dann |st Y ebednal I s CH und wenn X |st

CHN3, dann | s figkbasserstoff, Hydiae; Aot fsz': '
il OGRS Fom o ew%zsz%ﬁg Ryl
stitui &PEYS I" '%u %? Tri al kyl si | axy,
| n;n ng‘ {areh ﬁﬁrWass% NP SR
uA

-30 Al kyl,
tertiar), kﬁéury kgl , Elbjl L Y4 Aralkgt: KUABA lodler tertisi), C_so
1,2-Dycar hﬂﬂb’bs_ﬁ,% > Cl_LoHngRy, ClTLL Al &ny&dmmi@@m @1_6%1&9\ oder‘kb}m{ﬂnry hyarid
subst'l t ul | sGstituibnt fnit €}_5 AW st COL AFy!; rr%@nnéﬁbé Uierf\Erd STl MIOWEISdrdtdHLIC £ Al Bler

St i ckst of fo,1yh Alkoddbeterd S Diitkylarfnd odst ani\Kdhishstadihet Wasébrstoff, CCpRIyDodt kO Mkagl Ffiiocal) 10
Di al kyl amibotyl (@eg)rsutatiuistomit leyaekyl) ICh_ ¢ Alitoxtiersda 1,6 Thidl; fHomlge 26h Gartiopyl; Homlelge VOO TE®

Al koxy: Tleabawkund Bamjdge oBASMethinbstii t ui ert mt Hydroxyl, C 20 Al koxy oder
Cl - 206s Thi ol ; Reistdinegkiralediifsslbstdnony| ; Honol ge von Thi o- carbonyl und Honol oge
von Azonetden $phrittsierResidion eines Zuahem@awwwmvmf sieen elyisrtendiurin- sdey Rysimginbase ne|
(1t) mit oPseinesAmpiogoneederDeripatsdayon, Rycpathall®nd:i i di nbase 55 37C L HE 1S111 1*
IN*C L M S* EP 0 515156 Bl oder ei nes Anal ogons oder Derivats

davon, R2, enthaltend: X-Y 1\fg,‘-el ne abgehende G uppe ist. 10 15. Einen
u

Pr ozé"B gemaB den Forder der 14, wobei das hergestellte :

ZW schenpr odukt ausge 3& s der G uppe bestehenq aus: cisund

t *ens- 2R- Car boet hoxy- 5- Hydrox f" rahydr of uran; cas und Vi) '
trans-2S- Cart boet hoxy- 5- Hydr oxyt et r ahydr of uran; 15 cis und
trang; 2R- Car boet hoxy- 5- Azet oxyt et r ahydr of uran; ci S und

t r ans- 2S- Ganbio&id wByaherdle BAappedsty t etrahydrofuran 1 'S (N4-Azetyl cyt osin-1
-yl )-4 R-Carboet hoxytetrahydrofuran; 1 'S-(Cytosin-1 :

-yl) - 4" i Giveh ProidBQur\Hertelund) Wiflds Tividtharprodukts gemas Formel (Vi)
1' R-(5-Fluorcytosin-1-yl)-4"S-Car boet haxyt et r ahydr of uran und

1'S- @b- Fl uorcyt osi n-1-y).-4' §; Carpet hoxyte- 20 :  trahydrofuran; und

-S-5-Fluorcytosin-1-yl k 4' oet hoxyt et r ahydr of uran und ,
1' R- (5- Fl uorcytosin-1- y ' R-Lar boet hoxyt e- trahydrq(,ﬁﬂ_. Revendi cat | ons
25 Revendl cat| ons pour Ies Ktats contractants sul vant BE, CH, DE, DK

FR, GB, GR, IT, LU M NL, PT, SE 1. Un procede de synthese _
dlasf%rGOSGIectlve de cis-nucl 6osi des optiquenment actifs, d'anal ogues et de
derive6s de

W ist O, S, S=0, SO, NZ oder CHy;
XistQ, S, S=0, 80,, NZ, CH,, CHF, CH, CHN3 oder CHOH;
40 Yist O, 8, CH,, CH, CHF oder CHOH;
N Z ist Wasserstoff, Hydroxyl, Alkyl oder Azyl;
unter der Bedingung, daB W nicht O, S, S=O oder SO ist, wenn Y ist CH, und Xist O, S, S=0O oder SOy;
R, ist eine Purin- oder Pyrimidinbase oder ein Analogon oder Derivat davon; _
unter der Bedingung, daB wenn X ist Ch, dann ist Y ebenfalls CH und wenn X ist CHNg, dann ist Rz nicht Adenin -
45 oder ein Analogon oder Derivat von Adenin; und
R3 wird ausgewahit aus der Gruppe bestehend aus Carbonyl substituiert mit Wasserstoff, Hydroxyl, Trial-
kylsilyl, Trialkylsiloxy, C4_3p Alkyl, C7_sp Aralkyl, C4._sp Alkoxy, Cy_sp Amin {primér, sekundér oder tertiair), C4_3p
Thiol, Cg_20 Aryl, C1-20 Alkenyl, C4_20 Alkynyl; 1,2-Dicarbonyl substituiert mit C4_g Alkyl oder Cg_29 Aryl; Anhydrid
substituiert mit C_g Alkyl oder Cg_29 Aryl; Azomethin substituiert am Stickstoff mit Wasserstoff, C_29 Alkyl oder
50 C1.10 Alkoxy oder C.49 Dialkylamino oder am Kohlenstoff mit Wasserstoff, C+._o9 Alkyl oder C4_2 Allcoxy; Thiocar-
bonyl (C=S) substituiert mit Hydroxyl, C4_29 Alkoxy oder C4_» Thiol; Homologe von Carbonyl; Homolge von Thio-
carbonyl und Homologe von Azomethin;
den Schritt der Reaktion eines Zwischenprodukts gemaB Formel (11) mit einer sllyherten Pruin- oder Pyrimidinbase

55
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- nucl.6osides de formule (I): 30 N.NK ~. R OCH, w R F2 00 40

R, represente |'hydrogene ou un gEPE@KISa56BY! €; R2 represente une bass
purique ou pyrimdique, ou un anal ogue ou un derive de cette base; W

I epr esente eifies ABal@oosiodeDeriveds daonoitp, €diidltenX r epresente 0, S. S=0 ou S02, Nz,
CH2, CHF, CH, CHN3 ou CHOH;, Y reprb6sente 0,8. CH2. CH, CHF ou CHOH, et 45.
Z represente |'hydrogene, ou ug gr@wpe hydroxyle, . alkyle ou acyle; a
condition que Wne soft s ni~ys. ni S=0, ni S32) lorsque Y est un groups
CHZ et que Xoest.0. S. 8=0 oW\ SQZ, en plus, a condition que |orsque X

€st un groupe CH, Y soit 6gal ient un groups CH | e proced6 conprenant

|" etape de gl ycosylation de |a base purique ou pyrimdique, ou de

I'a-nal o %)% {&ﬁg%gﬁde‘tﬁupggisfe“e base, avec un seul enantionere du conpos6

Féorrru ~~~~~~~ ( II) 55
!

X o g.ﬁ Eirlen #ﬁ g:ifﬁgelr\&b%nvﬁ%é1g assapaaxl.&ge'é:umsfcﬁéﬁprm a'usé&)i]_%%ﬁ oY

111111 11113,3.1,,3 gmda;pboemoxygmdmmwdm@n EP O 515 156 B1

trial kysi | 0%yundalahe/dseCafbbethdiy-5-aduxityttabydfofuramp. al koxy C130, amine Cl-3o0

(prismai re, sieaivdes-2RCathivethexy-5iAzdtoxgtrahyidivfuean; C1- 30, aryl e CO 2D, al kenyl e
Cl- 20 ou al kiyunvltans2sX@rbodth@y-SHAzetaxiiemaipdefusndst i t ue par un groupe al kyl e
Clj .. ou ar yYBeN-ERzeiBytosimhyd R-Gabastboytetrahpydrofsey; un gr oupe al kyl e C1-B ou
aryl e C6- 20 1S&Mosntiiy)-AB-CotrbethoxytetabydiofyraNt par i ' hydr ogene, ou un %r oupe

al kyl e Ck- ZOR&F'%’W%W'&4'§'§5’BWWW@H'P?MdC (%EWMPS'EWVQ:‘* P&e °°ﬂ1°xvte-

H?droé’éWémf" rou e al C 2D o C120. thi ocar bonyl e

(G5 subst) E‘&"éﬁ T RF R GaveranRg Yt e L E SR o BB

h‘ofml ogFBYdgYraR o bonyl e; honol ogues du thiocarbonyle et honol ogues de

r'azo et .L represente un groupe partant, utilisant un acide de
\3@ Hld‘}en#'%?% f e (I11) 10 RT 15 ou R5, S. et R7 sont choisis .
ePREIAIITHROHs poar 188 Ethts %o-waau.ns Sulveris\ AR BE, 61y, BEQSE PR, GRAGK )T, €uMic, Ak, moswant

tre substitu6 par un groupefl uoro, brono, chl oro, | odo,  al koxy Ci1-

aryl oxy Us@midéds ab aynthpdeiideibradsdiePnel ek nubibdskiessdpitiremedDactifs, d'ahdldgues 4pas dédi(?és de

hal ogeneucléssideg dotapleh) Kyl € Cl - 20 ou al koxy 'Cl-20; aryle CO_20 pouvant Atre

substitu6 par un .groupe fluoro, brono, chloro, iodo, alkyle Cl-20 ou al koxy

C1-20; trialkylsil yI e; fluoro; brono; chloro et iodo; Q S est sel ectionne

parm | es groupes s‘Eﬁ:‘%anVS or0; brono; chloro; iodo; esters sulfonates

Cl - 20, pouvant Atre s tlwgpar un groupe fluoro, bronmo, chloro ou | odo;

esters d' al kyle C -20, Rouvant Mre substitues par un groupe
s : x —Y .

ol
40 R, représente I'hydrogéne ou un groupe acyle;
\_/ Rz représente une base purique ou pyrimidigue, ou un analogue ou un dérivé de cette base;
Wreprésente S, S=0 ou SOp, O, NZou CHz; :
Xreprésente O, S, S=0 ou SO,, NZ, CH,, CHF, CH, CHN3; ou CHOH
Y représente O, S, CH,, CH, CHF ou CHOH; et
45 Z représente I'hydrogéne, ou un groupe hydroxyle, alkyle ou acyle;
& condition que W ne soit ni O, ni S, ni =0, ni SO, lorsque Y est un groupe CH; et que X est O, S, S=0 ou SO;
et, en plus, & condition que lorsque X est un groupe CH, Y soit également un groupe CH;
le procédé comprenant I'étape de glycosylation de la base purique ou pyrimidique, ou de I'analogue ou du dérivé
de cette base, avec un seul énantiomére du composé de formule (ii).

ha? _{L
R:"“< Y (1I)
x/Y

50

ol
Ra est I'un des groupes suivants : carbonyle substitué par I'hydrogéne ou un groupe hydroxyle, trialkyisilyle,

8

AN



-fluoro, bromo, chloro ou iodo; hal ogenures pol yvalents; silyles
trisubstitues de fornule general e ERDB¢5NEeEY SI (ob) 25 R5, Re et R7
ont e6t dMinis cl-dessus); aryle C 20 sel 6nenyl e sature ou i nsat ur6;

aryl suef 6higkysilaxalRybe CyLip.sitalkylel 87-aLAKYTC1-36 kikiba G alokrimeirdCsecor@iairn ob tartiaire).dhied G1son;

et trial kgwikelCesxy alkéyle Ceopn dloodeCen: Wadidadonyte shtstitnénapurtireuge fllle Gr-spu aryle Co_z0;
conpr enanénhydide sugsiityépanun greuredliyie Buequianie G granépine Ripsibe pa N By dbydigeAnp.quen ou
pyrimi di qlreu?a@%gymeea'ménce@wd'%\'ﬁamta Geody edeHdP)fd(PGérﬁé’”é'égrf"é’eB 1-20 OU
gl.ychsyl g 8lkox | nii (i) gubptiu éﬁf’ @B":'}”d’ q.r"@%u‘ﬂ'éw Cerare PRowlouss iy £ |
Qu, | ' anal ﬁ?@{égﬂe nyle.et forpogyse detezometynsiShul e (1). 3. Le procede
en vertu gﬁ%;"ﬂf" "%ﬁ’ uﬂml@(l conprenant de plus |'etape de r6sol ution
du conpose en un seul enantionbre, par |"utilisation dun -
auxi | jaire chiral, pr 6al %emsnt A la glycosylation de |a base purique ou
pyrimdique. 35 4. Le pr d6é en vertu de lune ou |'autre des

revendi cations no 1 3. kqrsage R2 est une base pyri m(#Lghe. 5. Le proc6de
en vertu de | a reven Scatlon n. 4, | orsque | a base pyrimdique est |la
cytosine. 40 6. Le proceés en vertu de la revendication no 4, lorsque la
baserspyri m di que est la 5-fluorocytosine. 7. Le procede en vertu de | une ou
| "autre des revendications n 1 A 3, lorsque lacide de Lewis est le triflate
de trinme- thyIsHﬁgle ou bien |"iodotrinbthylsilane. 45 8. Le . proc6de en

vertu de PHP& Be@ i ponke 'B'ﬁ'""ﬁﬁ"@am'?‘?ﬁ jdes,g By e(fe?- 4ng; allode C1-popouvant tre
(cO nent h ’°\“§" Q5 B a'\‘?éy r&fué 2 8rafkyle O ” Big subs-
| autre d 0, C %n"g}lfn v ou 'si : g&}m ‘: 0' roe |odo lmgquE%
groupes s z?mm @ﬁﬂvg : foro”ibdc uvant étre
py'r/r olidi B8 o
vertu de li%rof @&ﬁ&léﬂ &9 hHlog%nu s%ﬁﬁléﬁs Ie§§|§ubb\ﬁtlég&%ﬂﬁle (6\‘: ou
b' enj car bﬁgﬂ% Q16 définis ci-dessus); aryle Cg_20 Qélénénylesa itué o=

N  Spon* a[koxyaﬁﬁe@s 2 $GokfaGs d honl dt trialdildxat er medi al re de or mJI e (I ) L 5
(II) 10 . QU Wreprbsente 0, S, S=0O S02: NZ ou.CH2; X repr6sente 0, S

80, S0Z. Nlprodsh&en veitlde i&tdvenbitdtibh U, doirbrshiant\delpRip I'&tspe b RidittionTu glolda Ry(dalia dabl- oOU
CHOH, Z r ppigessapirimidiqubiglitosyle uede lanalogue of HAEHES de\seltedisslghcosdekvidast a@rodae el od; t 5
A condi f i ousléogite obtinuanpnnacti, cp$dnal6dds oelb déuedete@adéolide d8 for@atéllou S02, Wne soi t
"ni 0, ni S ni S50, ni S2; et en plus, a condition que l'orsque X est un

gr oups ¥H-erenddé en@gwlde i?éﬁ@ﬂdémﬂog n'clugemp@pant dRPlus Edtape g¢ éedtionrdugomreséde farade (1)
groupes s 8 Wsayl Snantonirropry fuilisation d'vn auyliainp eliral) PrépjABiement A &, olversyiefian gt 18 Bigse purique
hydr oxy| eOuRYAmidiayey | si |yl e; trial kyl siloxy, alkyle €014, .aral kyl e C7430,

% .
T LoD SRR BT e RO L6 by e ¥
o b
0o 0 ] AR LS il Aty SO0 U P, U

gene O, Ul (H5cR4KE kEnféP&V Cl.10 ou en
“Cyi 40 Lb De ogenevgtd%hﬁaﬁ%%@ngﬁks l e Clba%ﬁgﬁdgﬁkogéé%lf% Hth| ocar bonyl e

7$ umsﬁrm&n Rétu dd Fung bOIARR dByreeRdicalicRs noall dka0MdauePdorid doLewisiobitd triflatd 18 Bims.-.
hom) | ogthgisilyle bu ienTasmemyisilaasTol ogues’ du’ t hi ocarbonyl e et honol ogues de
| " azomet hi ne; et
4 8. le procédé en vertu de la revendication n° 3, lorsque Iauxuhalre chiral est le (0)-menthol ou bien le ()-menthol.

9. Le procédé en vertu de l'une ou l'autre des revendications n° 1 & 3, lorsque R est sélectionné parmi les groupes
suivants : alkoxycarbonyle, carboxyles, diéthylcarboxamide, pyrrolidine amide, méthylcétone et phénylcétone.

so  10. Le procédé en veriu de la revendication n°® 9, Iorsqub R3 estun 'gi'o_upe alkoxycarbonyle ou bien carboxy.

® | RN T
T C L M5 s



L repr6sente un groups partant. 25 12. Un interntdiaire de formule (V1) 30
Rrr! EP0515156 B1 (M) 35 ob. W
represente 0, 8, S=0O S02, NZ ou CH2; X representb 0, S. S=O S02, Nz, CH2,
CHF, mU"WBw@W'ew)represente 0, SO CH2, CH, CHF ou CHOH, Z _
represente |' hydrogene, ou un groups hydroxyle al kyl e ou acyle; 40 A
condi ti on quo Iorsque Y e oups CH2 et que X est 0, S. S=O ou SQ2, W
ne soat ni O, —g\angOZ et de plus, A condjtjon que |orsque X
est® un groups CH b’so 6gal lenent un groups CH; R3 es fs)l esionne parm |es
roupes sui vants: carbonyje—substitue par |'hydrogene, ou un groups
ydroxyl e, trialkylsilyle, trialkylsiloxy, alkyle C140, aral kyle C7430,
ai | koxy G010, amine 0140 (prinmaire, secondaire ou tertiaire), thiol Cl140,
aryle Ceg0. al kenyle CO 20 ou al kynyle CQ2o; 1, 2-di carbonyl e, substitu6 par
un groups alMegdrasentéD,eS, 640,802 NZou@ryl| e Co20; anhydride substitu6 par un
groups al kyKep@&@ntedl Sa8= 80,085 CHly, CHE, Ghie€liNaoe CHAYSt i t uGe en N par |' hydro-
gene, ou uanﬁme%B@HzeCFCCEE)%G*% koxy Clo ou di al kyI am no Cl- 10 ou en C

par |' hydr ogeendsentsihydieg gfaWEW"é’xﬂ,e EW'W%Mﬁox ar bon e
(C¥8) sadlsadiensge &ﬁuq}rﬁs ep ngﬂﬁ a-lgr;" k

honol og@&ed EI?J“E' g

| " azone h q He

"b%" p|
nyle %S,l e, ounp&gu%'éﬁy% ?e
@i i 12:3&3%2%:@?3 e gy Ere 1 13.

represe
Un inter S ,Erﬁx ‘3 ‘ou aryle ; azométhine substituée en N par I'hydro-
(Vﬁ) 1@%% &4 -al 1 |aI id'e o, enﬁpﬁﬁlﬁﬁﬁ%@&ﬁm@mu&alkﬁeo
202, o Ghakba f @Ushrhﬁ (U156 FaloRdJallay C.hidu bl o hbmaU

;  13ogues du carbonyle héﬁw@e&aamwﬂéagbﬁﬂbguauemwuem hydroxyle, alkyle
ou acyl e; aLebﬁnwldnfeluﬁaroawpadtaafsque Y est un groups CH2 et que X est O, S
S=@ou S02, Wne soit ni 0, ni S. ni S=O ni S02; et de plus, A condition
quo | oz, 35 iHern¥sdRRé deisrmge 0mPs CH, Y soit egal enment un groups CH, R2 est une
base purique ou pyrimdique, ou un anal ogue ou un deriv6 de ceote base; R3
est s6lectionn6 parm |es gr@upes_,aui vants: carbonyl e substitue par
| hydr ogene, ou un groups h fe. 20 trialkylsilyle trial kylsiloxy,
al k¥l e C1030, aral kyj_;e koxy CO, am ne C013- fral re, secondaire
ou tertiaire), thi & C010, ar_yhe CO- 20, al kenyl e Q0j 20 ou al kynyl e COI 20;
1, 2-di carbonyl e, substitu6 par un groups al kyle C1-B QU aryl e CCe-2;
anhydri de substitue par un groups alkyle C 4 ou aryle CO 20; azorrethi ne
sub t|tu6e en N par |’ hydro- gene ou un groups-al kyle C1-20 ou al koxy d 10

ou “di al kyI a r@é?ésglne é(b S%I sB hydr ogene, ou un groupe al kyle CO 20
ou al koxy O&Iréarésim fﬁz G%—%-w diBaN i dueRoRar un groups hydroxyl e,
al koxy C12Dy@ddrés e(b 6.19-5 ; CH, CHF ou CHOH;
Z représente I'hydrogéne, ou un groupe hydroxyle, alkyle ou acyle;
40 & condition que lorsque Y est un groupe CH et que X est O, S, S=0 ou SO,, W ne soit ni O, ni S, ni 8=0, ni SO;
\_J et de plus, & condition que lorsque X est un groupe CH, Y soit également un groupe CH;

. Rg est sélectionné parmi les groupes suivants : carbonyle substitué par I'hydrogéne, ou un groupe hydroxyle,
trialkylsilyle, trialkylsiloxy, alkyle C4_so, aralkyle C7_so, alkoxy C4_sg, amine C4_gg (primaire, secondaire ou tertiaire),
thiol C4_so, aryle Cg_s0, alkényle C4_z0 ou alkynyle C4_z0; 1,2-dicarbonyle, substitué par un groupe alkyle C4.g Ou

45 aryle Cg_29; anhydride substitué par un groupe alkyle C4_g ou aryle Ce_20; azométhine substituée en N par I'hydro-
géne, ou un groupe alkyle C4_29 ou alloxy C1_4g ou diatkylamino C4_s0, ou en C par 'hydrogéne, ou un groupe
alkyle C1_20 ou alkoxy C4_z0; thiocarbonyle (C=8) substitué par un groupe hydroxyle, alkoxy C1_20 ou thiol C1_z;
homologues du carbonyle; homologues du thiocarbonyle et homologues de I'azométhine;

R4 représente un auxiliaire chiral; et
50 L représente un groupe partant.

. A



.25 , honol ogues du carbonylé; honol ogues du thi ocarbonyl e et honol ogues

de |'azonBthine; et R4 reprb6sente gposughseBrire chiral. 14. Un
intermediaire de fornmule (VII1) 30 W(VII1) 35 obi 40 W represente
0, S. SHOUnBtPmédidife deforii2 (VIK represente 0, S, S=0, S02, Nz, CH2, CHF, CH,
CHN3 ou CHOH, Y repré6sente 0, S, CH2, CH CHF ou CHOH, Z represente

| ' hydr ogene, ou un groups hydroxyle, alkyle ou acyle; A condition quo
Iorsque Y est un groups CH KX est 0, S, S=0 ou S02,(Wyme soft ni O,
ni SF ni S=O ni S02; Aﬁ—{ ' R2 est une base puri que ou pyrim di que,
u: un anal ogue ou arf'rd 6rive delcette base; A condition que |orsque X est un
groups CH, Y soat egal errentx‘U'ﬁYgroupo CH, et quo |lorsque X est un groups
CHN3, R2 no solt ni |'ad6nine, ni un anal ogue ou un deriv6 de |'ad6nine; et
R3 e sel ectionne parm |es groupes suivants: carbonyle substitu6 par

| hydrogAngg ou un groupe hydroxyle, trialkylsilyle, trialkylsiloxy, alkyle
C14- 0, ara! kywaefrdsemto, S16ko)sp, NE430H,; am ne C0140 (primaire, secondaire ou
tertiaire), OSRrepréséritd @ls, S50 60, Nz, YHe CARZD, CHNsloeBkOl; C- 20 ou al kynyle Cl - 2i;
1, 2- di car bony keeprésents0, St Ciy, QiICHE U QHQHIps al kyl e C14 ou aryl e CQO20;

anhyds i de subgZreptéaéitq)hydrogénecpuain proupa hydydxyle el@le-ouwlqar | e CO-2; azonethine
subst i t u6e conditibh qua forsaue Y est engraypgeHz etrwe sty Qoaﬁ*R M@eeﬁmﬁdusazlm Sep- 10
ou di al kyletdsirive. @QD@@“QLBLPWSH@%‘%B{YO’QUP%%P’G e"‘%“'lﬁﬁ" 8'6- s aI kyI e CI - 2i
ou al koxy (Illﬁ@es“c"l?lbéﬁfd’!‘"ﬂ?&ﬂ Ryrinigique,

al koxy Cl-20 &%

up }/Jroxyle

e&ipnré@gr esqli
; 1_3 e s utertxalre)
t hi o@ar bo ] e 1 ?m: . i sm kyleC1_g ou
sel ecti onrl Can - azométhine substltuée en Nparlhydro-
t bahs- 2R ¢ n%? £ W& &? faﬁilﬁg Cy ‘a 8u & C par Ihydrogéne, ou un groupe
trans- 25 %, %g - d.;,gea)go r(@fy QL2 w.ﬁn& aréub&hyBicxyle, allkoxy C1_z0 ou thiol Cs_as;

trang; 2R- ¥ I@:‘ﬁg%éiﬁ@llés% &y etikoridBguedde I'azométhine; et Ry représente un auxi- J
| 1117 1%dile|chiral 11 * S "* - EP 0 515156 Bl cis et

trans- 2S- car boet hoxy. s- acet oxyt etrahydrofurane 1"S-(N-4-acetyl cyt osi ne-1
-yl ) - 4R- car boet hoxyt 6t r ahydr of urane; 1 'S-(cytosine-1

-yl) - 4" iy amidesabdigrs yié vy of ur ane;

1' R- (sb- f | uor ocyt osi ne-1-yl ) 4' S- car boht hoxyt atrahydrofurane et :
1'S-(5-fluorocytosine-1-yl)-4S-car boet hoxy- s t et rahydrof urane; et

1' S-(5-fl uorocytosi neﬁ11-yl ) AR rl;y;rs:f‘hoxyt et rahydr of urane at
-4' R-Jar bo6t hoxy- tetrahydrof urane.

1' R-(5-fl uorocyt osi ne- T=4
Revendl i cati ons pour |'Et cont factant sul vant : ES 10(VIII)

85

ol
40 W représente O, S, S-O S0, NZ ou CHy;
X représente O, S, S=0, SO,, NZ, CHy, CHF, CH, CHNj3 ou CHOH;
Y représente O, S, CH,, CH, CHF ou CHOH; ’
Z représente I'hydrogéne, ou un groupe hydroxyle, alkyle ou acyle; & condition que lorsque Y est un groupe
CH. et que X est O, S, S=0 ou SOz W ne soit ni O, ni S, ni S=O, ni SO; _
45 R, est une base purique ou pyrimidique, ou un analogue ou un dérivé de cette base;
3 condition que lorsque X est un groupe CH, Y soit également un groupe CH, et que lorsque X estun groupe CHN3,
Rz ne soit ni I'adénine, ni un analogue ou un dérivé de I'adénine; et
R; est sélectionné parmi les groupes suivants : carbonyle substitué par I'ydrogéne, ou un groupe hydroxyle,
trialkylsilyle, trialkylsiloxy, alkyle C1.3o, aralkyle Cy_go, alkoxy C4_so, amine C4_go (primaire, secondaire ou tertiaire),
50 thiol C4_gg, aryle Cg_20, alkényle C4_29 ou alkynyle Cy_z; 1,2-dicarbonyle, substitué par un groupe alkyle C1_g ou
aryle Cg_o0; anhydride substitué par un groupe alkyle C1_g ou aryle Cg_20; azométhine substituée en N par I'hydro-
géne, ou un groupe alkyle C1_29 ou alkoxy C4_19 ou dialkylamino C4._1q, ou en C par thydrogéne, ou un groupe
alkyle C1_20 ou alkoxy C4_z0; thiocarbonyle (C=S) substitué par un groupe hydroxyle, alkoxy C4_20 ou thiol C1_2o.
homologues du carbonyle; homologues du thiocarbonyle et homologues de 'azométhine.

15. Un intermédiaire sélectionné parmi les composés suivants :
' ¢is et trans-2R-carboéthoxy-5-hydroxytétrahydrofurane;
cis et trans-2S-carboéthoxy-S-hydroxytétrahydrofurane;
cis et trans-2R-carboéthoxy-5-acétoxytétrahydrofurane;

“ | U] O O O
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1. Un procede de synthese di aster6osel ective de cks-nucil osi des opti quenent
actifs, d'anal ogues et de d6ei VGSEﬂgsﬁyQ$@Bﬁi des de fornmule (1): 15

ROCH2 W 20 QU Rl represente |'hydrogene ou un groupe acyle; R2

repr 6sent e upeetlras@Sparbosihog-Sesétpyevatydibfigere; ou un anal ogue ou un derive de
cette base; W-(l‘étw@bmsee-f&yl)SR@MthS@EtmmdrofP@%u CH2; X represents 0, S.
S=0 ou SO2, MN&{cyloine:1-WpIR-cabpéthogitghydiu@pROH; Y represente 0, S.
CH2, CH, CHF'BiFlepiososips-i mwbegtwetramwsg'e%@ fiipiecyipsing Pl S- °ﬂ9?ﬁ“\9¥<>y| e,

al kyl e oﬁé"a r"““‘a‘*‘condl tion S02,
lior; sque Poigpee- A %’bﬁﬂ@xﬂg@&dm&"“‘"ge‘ 1§-@)"‘6°u°°§?5§'°§38 4 Réﬁ"’?ﬂ"ﬁ’é’ A
condi ti o Sque X est un groups CH, Y soit egal enent un groups CH 30

| e prog?v&n%wﬂgﬁ)frpggqP&éﬁgﬁggﬁngs% n IEsécosyI ation de | a base purique ou

pyri u dérive de cette base, avec un seu

6nant| I
45"t Srotbde GEBRARS oAk RAe ceiltocdls optiyment act, dapaioas ot o e B

I y rogene ou un groups hydroxyle, trialkylsilyle, trialkysiloxy, alkyle
C10, aral kyle C7430 alkwy C014 agine C0140 (prinmaire, secondaire ou
tertdaire), thiol ﬁL*;ﬁp 0 al kenyl e Cl-2D oypal kynyle CO-20; 1

, 2-di car bonyt e substltue parun groups al kyle 01-6 ou aryle Ce 2c;
anhydrlde substitue par un gr al kyle CO- ou aryl e CsO06; azonet hi ne
substituee en N par |'hydrogene, ou un 45 groups al kyl e C_2D ou al koxy

Cl -10 ou dial kyl am no C, _10, ouen C par | hydr ogene, ou un groups al kyl e
C0- 20 ou %%l kox CI 0- th| ocar bonyl e 8) substitu6 par un groups

hydr oxyl e, a honDIo ues honol ogues
du=t hi ocar bo "'T(‘;?_i'gffo‘?'t’é‘f‘ﬁ?ﬂlfé °°é't"“§g?’€%r°8§°%f°e un group.
partant, ut| t I_@ecqem%%l_bhll) 50 R6 | -
11 f 111 ep tg C:,’,'ecou , mj;@a,%oegcy,e% et R7 sont .choisis

i ndependamma&onmﬁaae ﬁésoln.wmesa.gu HiRh, @ HRoupdtH: )t e ebet s, mw@nt
etre subsbitie par un groups fluoro, brorm chI oro, fodo al koxy C.-6 o

aryl oxy CO 2 phradohditioequelbfddud0 sy aidroupé CR, Yssaip sdaleinet® urddidupelOoH;hal ogene, un

gr oaps aldpydcaisCoihpréham Libtaple kie pycosylatichie lectiayd miriqua-oi2 Pyripidiave ol dedaralguelbo it Hérive  par
un gr oupge éditeloase aveb mosep!, énaritibrodreddu dompbsé desfbrkple @1).Cl - 20 ou al koxy C120;

trialkylsilyle; fluoro; bronmp; chloro et iodo; et 5 R8 est
s6l ectionne parm |es groupes syivants: fluoro; brono; chloro; iodo; esters
sul fonat es Cl1-20, pouvant e ubstitues par un groupe fluoro, brono,
chl 8o ou i'odo; esters kylp Cl-20, pouvant Atre éﬁbstl tues par un

groupe fluoro, bronmo, chlor 60 i odo; hal ogbnures pol yval ents; silyles
trisubstitues de fornmule generale : :

40 oll. ‘. .
L Ra est I'un des groupes suivants : carbonyle substitué par I'hydrogéne ou un groupe hydroxyle, trialkyisilyle,
: trialkysiloxy, alkyle C4_sg, aralkyle Cy-30, alkoxy C4_ag, amine C4_ag (primaire, secondaire ou tertiaire), thiol G+ 3o,
aryle Cg_20, alkényle C4_z9 ou alkynyle C4_29; 1,2-dicarbonyle substitué par un groupe alkyle C1_g ou aryle Cg_29;
. anhydride substitué par un groupe alkyle C4_g ou aryle Cg_20; azométhine substituée en N par I'hydrogéne, ou un
45 groupe alkyle C1_29 ou alkoxy C4_19 ou dialkylamino C,_4g, ou en C par I'hydrogéne, ou un groupe alkyle C4_z9 Ou
alkoxy C1_2; thiocarbonyle (C=S) substitué par un groupe hydroxyle, alkoxy C_29 ou thiol C4_z0; homologues du
carbonyle; homologues du thiocarbonyle et homologues de I'azométhine; et
L représente un groupe partant,
utilisant un acide de Lewis de formule (11l
50

Rg

1T
Rs—Si-Rs (])

I
&5 R7

ol
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(RS ¢(RL)(R7)Si (ofi R5, Re et R7 ont ete d~finis ci-dessus); aryle C0620
s6l enenyl e sature ou insature; arylgpro$6rgbB81C6-2. substitu6 ou non;

al koxyal kyl e C 620 substitu6 ou non; et trialkysiloxy. 10 2. Le procede en
verin de | a r et Batonhoisis indépendammenhparmi leg gropes suiyantg ¢ bygioodne: afkla Go-0 RoHvasl
groups R3 &¥e sybstityepacungrnupefiveroepmeghiorsi 'Qﬁ"cﬁ!@‘y $08 P’Q@G—%ﬁ'a'b%e Cran RPWHT B0y
du dérive %‘Bs"l‘,‘éﬂ’ e"ha!sg%‘eg'n 'EP§ Mﬁ-ﬁ% 1e§“bso,a%'fﬁﬂab‘§'| Epepe

?P;'qs‘{ﬁ”eg %ﬁﬁ "%wr é‘fg%:&é e@% %E,ﬁ% fg*e fesﬁ 5, wg:;a; us

gtre § ar un roupe ro oun 0;
K_gt ape de
par | uti I?Ra KOTS Hﬂsi&“éﬂ 'é{é%éﬁﬁ sus) sau %ua sms;@% saiéhyen
de Ia bas ec0jf gdbgmoeuorpmﬁdx b@yg,su itud & .nap vertu une “ou
| " aut e des revend| catlons no 1 a 3, Iorsque R2 est une base pyr| m di que.

20 5. Lo, NleQrdelic@R verRldb \a relandication Y & R6thgrébit Q8 pllRs Itiapd & r8diietdn bR grB@R Ry de a base

pyrim di qUsiis bu pyAmiBiflcRediise, bu delthalBue GHEICMRA d¥ 63ité bas6l§lycoe)ice,¢a 8 prodiirk R13isN
4, lor squewubleosbasﬁqmmattﬂqual@ﬁéodladéﬁve‘deuemngadeammule:m 7. Le pr 0c6d6
on vertu de |'une ou |"autre des revendications no 1 a 3. lorsque |"'acide
de Lewi 8. estproceiéen vefth dd e redlendicatiom -1, doingrbrmntidy ples Itapdideaésolution du composé de formule (H)

| "i odotri rﬁtUhyN;ériaaﬁoeere@ar luiisglipnd@chexiligire chigal, préaldientent & ie glpqosliatiert dedmbase Burique

| or sque | 'wuwywimidigyer e chiral est | e (d) ment hol ou bien le (/-menthol. 30

9. Le proced6 en vertu de lune ou |"autre des revendications n 1 a 3,

| or sque 43-eQEredé &n varly g fiyRgoyfaytiides ’é“:?"dﬂfﬁ'@ﬂifeé aSUIPR5aue Fa ost HTeIPBM%{?'m}HyI e,
b | hyl b o | | c6t t
Ci;m 26 ainereedl S 1opE iy B B bRep B PRV R o, 1 or sque R
U 1 U B PN BNl o Y, RS AR ki odks kBogBRE0O 0

production nt er medi ali

~~~~~~~ 77 (Lelploc&ds ¥ bertt] Be 1HiRe ou rautre des rever\é(cEtﬁﬁd’ % 88 liGtsdde I a§de deiwis g? fetriflbi€ d@#iméH2;

X I‘eprGSer}%“ﬁLoﬁblegﬁ&otnﬁ@thsuM CH2. CH, CH u CHOH, Y reprb6sente O,
S. CH2. CH, CHF ou CHOH Z represente I hydrogene ou un groups hydroxyl e,

al kyl e U 2@yk&is enverto Bélia tevandicatioen°l 30ibraqie EauNfiia & thirdllelt leqt)-nipitRol Xu Bigr le ()-méntholS=0

ou S02, Wno soit ni 0. ni S ni SO ni S@2; et 50 en plus, A

condi®i @n lgwecédé es vaite ded'upe bu laviregienayeadicdliens i 19, tors@upctis @stsflectionné garouigrsora@ps A3

est s6l ecisyiMants : plsexydarbbryte. eproxyies Slisthyitaraxamisde, nyralidiea-apide. métylcgtpne sbphéaylcétone.
hydrogene ou un groups hydroxyle, trialkysilyle, trialkylsiloxy alkyle

C1430 P-ieppypeedé eryvedp de I reveyidication (9, lorggye Reestan MP‘EWWWG oukienFABANT e ou

tertiair Cwi, 30, | e C1200 ou al kynyl e C1420;

1, 2- &Fcéfbwcgﬁgﬁﬁ@?ﬂﬂé’ubé?ﬁf%% ulf‘i‘;\‘[}’iyl e CO - ou aryle CoOg;

anhydr| de substitu6 par un groups alkyle CO.. ou aryle ﬁs 20; azone6hi ne

y

substitues en N par hydro- 5 L gene ou un gr oups Myle a-20 ou

al koxy CI 10 di al kyl am ng ou en C par-|'hydrogene ou un groups al kyl e

Cl- 2qoo0u al koxy QOi 20, |o ar nyle (C=9), substitue par un groups

hydr oxyl e, al koxy COZO ou t C1420; hono- Iogues du car bonyl e;

ﬁbﬁnlogues du t hi ocar bonyl e et honDIogues dc |'azonBthine; et L represente
. un groups partant;: EP O 515 156 Bl y conpris |'tape de reduction

chimosel ed@tive dun internediaire de formule (1V): 5

Y 4 W représente O, S, S=0, SO, NZ ou CHy; I

X représente O, S, S=0, SO,, NZ, CH,, CHF, CH, CHN3 ou CHOH;

Y représente O, S, CHz, CH, CHF ou CHOH;

Z représente 'hydrogéne, ou un groupe hydroxyle, alkyle ou acyle;

& condition que lorsque Y est CH, et que X est O, 8, S=0 ou SO,, W ne soit ni O, ni S, ni S=0O, ni SO,; et

50 en plus, & condition que lorsque X est un groupe CH, Y soit également un groupe CH;

R3 est sélectionné parmi les groupes suivants : carbonyle substitué par I'hydrogéne, ou un groupe hydroxyle,
trialkyisilyle, trialkylsiloxy, alkyle C1_so. aralkyle C7_so, alkoxy C+..30, amine C4_3o (Primaire, secondaire ou tertiaire),
thiol C4_go, aryle Cg_20, alkényle C4_20 ou alkynyle C4_20; 1,2-dicarbonyle substitué par un groupe alkyle C4.g ou
aryle Cg_20; anhydride substitué par un groupe alkyle C1_g ou aryle Cg_o¢; azométhine substituée en N par I'hydro-

55 géne ou un groupe alkyle C1_n0 ou alkoxy Cq_¢q dialkylamino C4..49, ou en C par 'hydrogéne ou un groupe alkyle
C1-20 ou alkoxy C4_z, thiocarbonyle (C=S), substitué par un groupe hydroxyle, alkoxy C_29 ou thiol C4_zg; homo-
logues du carbonyle; homologues du thiocarbonyle et homologues dc I'azométhine; et

L représente un groupe partant;

]



¢ 10; et |a conversion du groups hydroxyle resul tant en groups
partant L. 12. Un procede de progpgsisorsediun internediaire de formule (V1)
15 R-.- t1R3" -
(VI) 20 Yompsi'gaeds eddcionGhimBsélegtivgdBoipternilialga dedgpule W)t epr 6sente 0, S.
S=0, S02, Nz, CH2,.CHF, CH, CHN3 Qu CHOH, Y represent6 0. S. CH2, CH, CHF
ou CHOH, Z repr6sente |'hydrogene, ou un groups hydroxyle, alkyle ou acyle;
25 a condi ion sque Y est un groups CH2 et que X est 0, S.
S=© ou S02, Wne sol 0. hi S ni S=0 ni SX; etqde plus, a condition
f'quo | orsque X est un grougs-CH,Y soit 6gal ement un groups CH, R3 est
§é| ectionne parm |es groupes suivants: carbonyle substitue par
| ' hydrogene, ou un groups hydroxyle, trialkylsilyle, trialkylsiloxy, alkyle

C1,30, aral &)gcgm,gz, ,@bémm@l&@mman‘g@qoe@nm (prirmaire, secondaire ou

tertlalre) t hi ol o aryle Ce-20, alkébnyle C-20 ou al kynyl e C1-20;
1,2- dizcgﬁBamé&pm%ua&{ddn%r@afawabf&mam al kyle CO - ou 30 aryle CO 20.
anhydride substitu6 par un groups alkyle Cl-6 ou aryle C20; azomethine

substituee en N par I'hydro WgAnqL ou un groups al kyle C1-20 ou al koxy Cl 10
ousdi al kylamino O -.1, ar |'hydrogene, ou un groups al kyle Cl-20
ou al koxy C1-20; thi %c;-ar%o C=S) substitue par ugvyroups hydroxyl e,
al koxy C1Q20 ou thiol™( 20i ;Xfodnol ogues du carbonyl e; honol ogues du
t hi ocarbonyl e et honol ogues de |'azonmethine; R4 represente un auxiliaire
chiral; et 35 L represente un groups partant; y conpris |'etape
dez‘boupP‘age d' un r pedj ai de, formule (II) avec un auxiliaire chiral:

1) 40 W’°P'és°“‘°‘t’-%-g%58-“f G ,1r R-3( X-Y 45 13. Un proc~d6

product i ﬂgﬁ ﬁg@ﬁ% %Hz’ HFPH e I) 50
(VII) VB8Y . pilge eq,kygqgacﬂ\gz ou CH2; X représente 0, S,

S% S02, fokibe ool O] € BLE5E50.L Whe sék ni GPs, nR0, CHF
ni SO 4’&: plus, a oondmon que Iorsque X estu r&:ﬁ&@ﬂ,%ﬂ@gﬁlﬁﬂ:&rﬁ digroupeCH; L M 'S *
EP 0 515 158, &l sézcusma b@ﬁlﬂ&tgﬂ)upebyﬂfaﬂﬂ RaMonylesubsitudpad ydisogéng chu oxgroupe hyeliokWd, e ou
acyl e;  giakpdagld, iriaRylsilcid QIk)IET S akiligfe €54, alkoxyd.Gs) praindI{230 (rimajleseendairXowdgrtiairg),  S.
S=0 ou %idRC4 3/ die GeOiolalkiryle@_o40u afkynyleiCy S5 0.SdiaarbdBPE, substitué par.un groupe alkyle C1_¢ ou
30 aryle Cg_o0; anhydride substitué par un groupe alkyle C4_g ou aryle Cs_20; azométhme substituée en N par I'hydro-
géne, ou un groupe alkyle C4_20 ou alkoxy C1_10 OU dialkylamino Cy_4o, ou en C par I'hydrogéne, ou un groupe
alkyle C1_20 ou alkoxy C.2o; thiocarbonyle (C=S) substitué par un groupe hydroxyle, alkoxy C1_20 ou thiol C1_20;
homologues du carbonyle; homologues du thiocarbonyle et homologues de azométhine;
R4 représente un auxiliaire chiral; et

35 L représente un groupe partant;
y compris I'étape de couplage d'un intermédiaire de formule (Il) avec un auxiliaire chiral :
an

40 .
_ L
= el Y

x.--Y
45
13. Un procédé de production d'un intermédiaire de formule (VI)
50 W R, ' ' | (Vi)
P
Ry Y

ol
W représente O, 8, S=0, SO, NZ ou CHz;
X représente O, S, S=0, SO,, NZ, CH,, CHF, CH, CHN3 ou CHOH;
Y représente O, S, CH,, CH, CHF ou CHOH;

S
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~ des plus, & condition que |orsque X est un rgﬁoups CH, Y soit egal enent un
groups CH, 5 R2 est uncERA & 1H8BIque ou pyri mi di que, ou un
anal ogue ou un deriv6 de ceote base; 13 est sel ectlonn6 parm | es groupes

t Zyepigacate ygieqene. QU RigUPe YR |
T o Gyl F g awu%err e e
am ne C1-% E |ugaé| 3“ﬂ°nsec ndar &j él_r' ki 'em'%i%f aryI e CO 20,

@dﬁ

al kenyle C -20°9Q Hm ugg@ fRrivedid géﬁ' par un groups
alkyfe C1-B e@t x| c@on rg"les bsusé.m &r 'hBro§kng, 'R Bn GROUSY hyBrofghe, -
\g/u aryl e RCRHIe hﬂﬁ‘e(ﬁ, k}lél% QWCP.?J ankind Q4 4 @rimalr@, secondaB &6 Aertigid), UN

gr oups al 4l & _3S3jar Ql alRh gy zﬂu-aﬂ(%yﬁm_qd 62-HiydrsoRyi6) Subbiitué. par, un@kous alkde B35 ou

| " hydr ogegfie CQb): ahfydfideButiEtituipat lin goubb aligd 0Qd obdrHeC/ 20Eker@ithinetstitistitadereh Olipyd I'Bydro-

(C=S), SUbsnb,iolwe giade aikyle Gi_gunSlkbry @ Goaul dinlkylarhiteoSiy10.0L-e8 € pauihydmgéihe, Gl urdgioupe

honol ogueslkyblC1Grodaoy @;-o:ievabonyle €&=S) gubstiiépedn trouwpg hysraxyle, lalseny Dﬂ}gmmshwzl E1-200

| ' azomet hhareloguss diRearhomyis: bamslegues dinthigeationfecet hamolegHep dg lazométbinmst | s | ' et ape de

reacti on ent rRsrepéspre wyaysigreshirel de fornul e (VQ et une base purique ou

pyri m di queempfig Iptapade réggtion gntre un "‘E?H"égﬁ'éq %éqfé“'?ﬂ') GW"ﬂ'éﬁs? Rugaygou Bﬂ'r'ﬂ"’é"“bﬂ'é"ée R

20 15 un analogue ou un dérivé de cefle base, R X-y
(VI) 25 ob L est un groups partant 14 Un procede de productron d' un
intermediaire deforrrule(VIII\), 30W/YRso R <W Y Z(MIT) 35 a W

represente 0, S, S=0 S03% 2; X represente 0, S, S=0O S02, NZ, CH2,
CHF, CH, CHN3 ou CHOH; wé‘b'\%és eO S CH2, CH, CHF ou CHOH; Zrepresentb
I hycfrogene ou un groups hydr®xyl e, al kyle ou acyle; £¢Bndition que
orsqueY est un groups CH2etqueX estO S. S=Cou S02, Wne soit ni 0, ni S
N~ S=0, ni S02; 40 R2 est une base purique ou pyrimdique, ou un
anal ogue ou un derive de cente base; & condition que |orsque X est un
gr ougs O—buwessmiaouagarm:ent un groups CH, et que |l orsque X est un groups
CHN3, R2 no soit ni |'adenine, ni un anal ogue ou un derive de |'adenine; et
R3 est ﬂeUmmbaédcm@rquaotumddnE;rSergédwpéesfomuliewlhts car bonyl e substitue par
| ' hydrogene, ou un groups hydroxyle, trialkylsilyle, trialkylsiloxy, aIker
C140, aral kyle C07-, al koxy 14, Ram ne C1-30 (prinaire, secondaire ou
tertfaire), 46 t hi o-IR3CJ‘-§£ ~yaryl e CBO20, al kenyl fx”(ﬁ% 20 ou al kynyl e
Cl-20; 1, 2-dicarbonyle, subsyi par un group. alkyle Cl.6 ou aryle CBQ20;
anhydri de substitue, par un gFoups al kyle C1-B ou aryle CO 20; azonethine
substituee-en N par |"hydro- gdne, ou un groups al kyl e Cl-20 ou al koxy
Cl-1g ou g al kylam no Cl-10, ou en C par |'hydrogene, ou un groups al kyle
0102' ou a ' Rz, BAY, CHE CH MR Su CHOH:
aloﬁ){epg;e:ae%pg &8 %q\rzlseaug ﬁr&c&eﬁz 0369, bbLIRz, BAY e

hydr oxyl e, ( 1ogues du carbonyl honol ogues
d u thiocarbo nzre&e&hte mm;éaaléean gl&rpb hyaR/E4ikyied@ acyfeld y compris
‘etape de r egdhditRAquRitisgEe Y3t un BloGelTRICH GsX@stOFS, $4D0I3DE W(nk bgit nid, niSMES=0xs 802
pur | Ue OU PYR) ¢&t b Base pariqhe/dupprimididue bl id dnkibdue bik dridélivédbleab base1 11 11. 1111 *
Q/ L N S condition quelidPscfie ¥ &b urildodip&CH, ¥isoit égalenment up groapedii, et quedersque B e¢l en greupe e
Pase, R2: CHN£R; ne soit ni I'adénine, ni un analogue ou un dérivé de I'adénine; et
' (11) R3 est sélectionné parmi les groupes suivants : carbonyle substitué par I'hydrogéne, ou un groupe hydroxyle,
trialkylsilyle, trialkylsiloxy, alkyle C1_go, aralkyle C7.30, alkoxy C1_so, amine C4—so (primaire, secondaire ou tertiaire),
45 thiol C4_3, aryle Ce_20, alkényle C4_zo ou alkynyle C1_z; 1,2-dicarbonyle, substitué par un groupe alkyle C1_¢ ou
aryle Cg_20; anhydride substitué, par un groupe alkyle C4_g ou aryle Cg_zo; azométhine substituée en N par 'hydro-
géne, ou un groupe alkyle C4.29 ou alkoxy C;_19 ou dialkylamino C4_4o, ou en C par 'hydrogéne, ou un groupe
alkyle C4_20 ou alkoxy C4_; thiocarbonyle (C=S) substitué par un groupe hydroxyle, alkoxy C4.20 ou thlol C1i-20:
homologues du carbonyle; homologues du thiocarbonyle et homologues de I'azométhine;
50 y compris I'étape de réaction entre un intermédiaire de formule (1) et une base purique ou pyrimidique silylée,

: : * € L M §



v~ 10 v

revendi cati ons 11 ou 14,

. oU L est un groupe partant. 15. Un proced6 en vertu des

| es conpos6s suivants: cis et

t r ans- 2Py unanBleaue Rbwdétéidy catteiase.6F ahydr of ur ane;
trans- 2S- car boet hoxy- 5- hydr oxyt 6t r ahydr of ur ane;

trans- 2R- car bo6t hoxyS- ace xytet r ahydr of ur ane;
tt ans- 2S- car boet hoxy-1§:.a 0E§/t t rahydr of ur ane;

-yf) - 4R- car bo6t hoxyt et r a

\Iyl) 4R- car boet hoxyt etrahyd’ furane;
R- (5-fl uorocytosine-1-yl)-4"S-car b06t hoxyt et r ahydr of ur ane et
1'S-(5-fluorocytosine-1 -y)-4'"S-carboet hoxyt 6trahydr of urane; et

1" G (5-fl uoa,;q_ceg{ua%}on&p&m,) -4' R-car bo6t hoxyt 6t rahydr of urane et 1

"R-(5-fl uorocytosi ne-

furane; 1 "S- (cytosine-

o0 | li nEposeslise B produit est selectionne parm

cis et

cis et

1 S—(;gj—4 actyl cyt osi ne- 1

-yl )-4'R-carboet hoxyt et rahydr of urane. 25 30 35 40 KJ

45 50150 8n foceds en vertu des revendications 11 ou 94, bl lihtérinkdidire produit estséibdidnne harhilibd dolnpéés

L M

15

30

35

40

\_/

50

55

sulvants :

cis et trans-2R-carboéthoxy-5-hydroxytétrahydrofurane;
cis et trans-2S-carboéthoxy-5-hydroxytétrahydrofurane;
cis et trans-2R-carboéthoxy-5-acétoxytétrahydrofurane;
cis et trans-2S-carboéthoxy-5-acétoxytétrahydrofurane;

1'S-(N-4-acétylcytosine-1-yl)-4'R-carboéthoxytétrahydrofurane; -

1'S-(cytosine-1-yl)-4'R-carboéthoxytétrahydrofurane;
1'R-(5-fluorocytosine-1-yl)-4'S-carboéthoxytétrahydrofurane et

1'S-(5-fluorocytosine-1-yl)-4'S-carboéthoxytétrahydrofurane; et

1'S-(5-fluorocytosine-1-yl)-4'R-carboéthoxytétrahydrofurane et
1'R-(5-fluorocytosine-1-yl)-4'R-carboéthoxytétrahydrofurane.

46
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