0 122 707 Description This invention provides a new difluoro carbohydrate
and new antiviral nucl eosides prepared by coupling the new carbohydrate
Wi th appropriate bases. s Researchers have | ong known that antiviral
drugs—¢an be found anmong the general famly of nucl eosides. For exanple,
5- (2-ronovi nyl ) - 2' - deoxyuri di n@ 122k@O¥N to be effective agai nst herpes
Vi rus %%F.Cq et al., Proc. Natl. Acad. Sci USA 76, 2947-51 (1979).
WAt anaBe et al., have described a nunber of nucl eosides formed by coupling
2 f | uor o-tistie@sydar Frovitesf 41 héw afiGordvichBotydiataSandmeanshtilikey Wudddsib@&s@sparddl byi hese
oumlmﬁmﬂnﬂw bﬁlra!ewmlaspprmatnbaesmeferred base. J. Med Chem 22,
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acyC" ?eﬁ@?eﬁ A %5‘?@_2 ’é%?/f;) gewé%%}%‘ gmmml viral
agent nu sice folrréd by eumézwwr&@e&xy ofFario iSYBRASHUM i N a

speci aihekéﬁm@o@l s, ArmrbtmmeMumaaiost@fefé»&dbﬁsen,eMedehym 1233241000, andid.e d

car b@hﬁmraﬂé@ 'ﬁave been st udi ed before. A surve of the subj ect by Penglis
I S I tl a en:*‘?] cflefﬁantac;af;stﬁ ﬂwruses and I'sﬁft S%‘(FY (g 3 OSIU gl%{a? eca%ass Bt 285
(1981) A,,A,, T 3 1P ooy Bas - descri aa?hsg I BoRYdr at e
Resear ch Fk&nnmfﬁhy@mmve b\é\sd @hﬁed%@ﬁre-rﬂbﬂrﬂaﬁ/ of tha byt Paidhs ReSReEmeEs 6,

347- 64 tn(Cb%B))d[atQ &/'motistlyaed 8igctielméssy 38, 095—285 (1981). A 2,2-difluorohexose was described by

9- ( 3- déesmpon e 3 (el edrise e Wnb? §¥5a140 ST Ty- Mgt #nsl. Taﬂeeé?ré’q’ @f?e‘?equfcaﬁ

iS10 ] 3 rangsy

synt heg? nggéewrlgg %{éof caé% e’gysr?té:f::ecom%qrpj gtectaoqf resag grg?-u, nd ‘?B& CP as feW
paper s phavE Sirsoshofid! hEtRods) & i 34
asy rgge byirenetie Qidokaidtions ranel uaaysimssfuma sdﬁlmefﬂ&ﬁﬁlés@@ﬁal han lonan 4z,sed
succes 337+ .(1sRBlsanune, Sha |l ess et al., J. % Chem 47, 1373-1 (1982).

r\oc’lfj gpr'x‘ﬂ‘%% ng3oq PYﬂ"éFI"i?e“ siges STHAEUInG 2AT-1Tal efieptsa pte] disfase. intert dligt & ar e
dis aJ.c e Qith e, Vg tﬁ,ﬁ@ 04 bffl:%[ﬁac ordance with the invention,
nuclze05| or nmu 3‘ 2 err armaceut i cal | y-acceptabl e sal t
t her eof |n WhICh R |s one of Hor,4 ol |6)WI ng 35 [err] 60 in which [err] is.
hydrogen met hyl, brono, fluoro, ch roYorRiodo; [err] is hydroxy or am no;
65 [err] is brono, chloro or i an useful antiviral agentst),?2 0
122 /07 I n another aspect, a difluorjodesjoxy carbohydrate of formula (11):
10 HO F [err] 'in which Qis CHOH, CHX
in which Xis a leaving group, or >C=G, and Y' and [err], independently,
are hydrogen or hydroxy-protecting groups, is useful in the synt hesi s of
ant i vi Pre Pf\ag‘eﬁ‘i'c'lé'c%‘?'a%?‘ﬁ‘iﬁ %?“("I‘%‘“f IThWhERR {siog® of e feliowis&ent i nventi on
prO\? des a process for preparing a lactone of formula (111): [err] which
process conprises hydroly2|ng an al kyl
3-di oxol anyl -2, 2-di fl uoro -hydroxyprop| onatye of for mula (1V): 25
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in which
R! is hydrogen, methyl, bromo, fluoro, chloro or iodo;
R? is hydroxy or amino;
65 R® is bromo, chloro or iodo, are useful antiviral agents.
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there is provided a process for preparing a conpound of Formula (I1) in
which Qis CHOH, or a protected derivative thereof, which conprises

reduci ng a conpound of Formula (I1) in which Qis >C=0, or 35 a protecti Ve
derivative thereof. Throughout the sqfqi.ﬂ t,l on, tenperatures are

des¢r bed in degrees Celsius. The structdral” draw ngs above do not indicate
t he stereochenh sdoinér Kbedt BuifQrIacNIREG Rhydrdi€ofs@srNk): | Nnvent i on. Conpounds of
all configurations are believed to be useful, and the stereochem stry of

t he conpound is not to be construed.as a limtation. The conpound

possessi ng the configuration of natvuPed¢ occurring ri-bose, as follows,

[err] in which [err] and [err] are, independently, [err] alKyl. Fu“her’

however, i%s preferred: [err] Further prefgrr is that the confi gurati ofmf
the juncture between the ribose and the b gas 50 follows N 55
0 60 : FlOne skilled in the art would

be aware of the bases which are used i n'tPe synthesis of the antiviral

nucl eosi dé3 iplynich @ iPEBGE HHXI iR WRIdh XQ8 a 1dalhg 506, bPbLow) @ V¥ RAE ivf, iimlependently, are
nucl eosi des ry@gdhi of Bidrbxg-prdidctinegrods b osetull @ thbsyhihesis of petiviydl agerits ofi Foaulaifent s
whi ch this i nvisradiiten. theleeeserairaritiah provides a proggss farxpeparigra tectone of formula (lH):
-(5-nethyl-2,4-dioxo-1 H 3Hpyrimdin-1 -yl )-2-desoxy-2,2-difluororibose 1
-(2,4-diox®-1 H 3Hpyrimdin-1 -yl )Mg'sox -2,2-difluororibose 1 _
-(5-bromo-2, 4-dioxo-1 H 3Hpyrimdin-1°-y oxy-2,2-difluororibose 1
~(5-chloro-2,4-dioxo-1 H 3Hpyrinmdin-1 - - %esoxy- 2, 2-di fluororibos@hd

1 -(5-i0do-2,4-dioxo-1 H 3Hpyrimdin-1 -wl) esoxy-2, 2-di fl uorori bose

1- (4ami no2db- chl or 0- 2- 0Xo- 1H pyri nmi din-1 HPl ) - F desoxy-2, 2-di fl uorori bose 1

- (4-am no-5-bronmo-2-oxo0-1 Hpyrimdin-1 -yl )-2-desoxy- -di fl uorori pos
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1- (4-am no-5-10do-2-0x0-1 Hpyrimdin-1 -yl)-2-desoxy-2,2-difluororibose 10 .
11- (4-am Bo-5-net hyl - 2-oxo-1 Hpyrimdin-1 -yl)-2-desoxy-2, 2-di fl uororibose
1 -[5-(2-bronovinyl )-4-hydroxy-2\0 Hpyrimdin-1

-yl ]-2-desoxy-2, 2-di fl uororibose 1X-[41am ¢&{&~C3a¥bnovi nyl )-2-oxo-1 (V)

H pyrimdin-1 -yl -2-desoxy-2, 2 f MaoRQr i el

- (4- am noyp- (2-i odovi nyl )-2-o0x0-1 HpyripdiFEl
-yl]-2-desoxy-2,2-difluororibose 1 -[5-(@dchlorovinyl )-4-hydroxy-2-oxo-1

H- pyri m di n-it which R* hddR® sexindédedtiedivf Ci+al; @lkylbose 15 1

- [ 4- hydr oxy- 5- grihe a@(ﬁiﬁ pvi e.dz.pfg@gpsjp_rppe }npamrmqquq]_of Formula (1) in_whic_hQigCHOH, ora
-y1] - 2- degpxy g %h%;t PYIESTELRE campripesiigsige 8 sqmeopt A FRRMUafijn Wrgh@js 3C=0. or
H pyri mi di n- 17 mlolighentlfs spestcaior, SirobreRreabieR@sabdk in bdn@licagud- 0xo- 1

H, 9H- pur i n- 9- yIThe ruchem0drywidgs?abdid doidk DitioA& the Stereochemistry of the compounds of the present

- (6-ani no- 9Hnmﬁrnl;gmgquydgofchijg@;@gug,ﬁgnsgﬁré beligvedrtp e yeefdl, and the stereochemistry of the
-(5-fluor % 2‘;%‘-"8?'6’%01‘%‘;?%%55 W&F‘Ha%ﬂrgge sompoyrsReRspsInahe sonfigumtisn pisgielip o
1 -(2, 4- dfoxT™ Y BT I PPV PP s oxy- 2, 2- di f | uor oxyl ose 1
-(5-brono- 2, 4-di oxo-1 H, 3H pyri mdin-1-yl)-2-desoxy-2, 2-di fl uoroxyl ose 1
-(5-chloro-2, 4-di oxo-1 H, 3H pyri m 80HCL -desoxy- 2, 2-di fl uoroxyl ose 1
- (5\do- 2, 4-di oxo-1 H 3Hpyrimdin-1 esoxy- 2, 2-di fl uoroxyl ose 1

- (4- am no*5-fl uoro- 2-oxo-1 H pyrim di Iv Olrg-desoxy- 2,2-di fluororibose

HO F
Further preferred is that the configuration of the juncture between the ribose and the base be as
50
follows
\ /
N
55 o]
F
H
60 F

One skilled in the art would be aware of the bases which are use_d in the synthesis of the antivirtal
nucleosides of the present invention, but the following specific nucleosides are given to further elaborate
s5 the type of antiviral agents which this invention makes available.




25 1- (4- (am no-5-chl oro-2-o0x0-1 Hpyrimdin-1

<yl )-2-desoxy-2, 2-di fl uoroxyl ose 1-(4-am no-2-0x0-1 Hpyrimdin-1

-yl )-2-desoxy-2, 2-di fl uoroxyl ose 1-(4-am np-5-fluoro-2-oxo0-1 H pyrimdi
-yl )- - desoxy- 2, 2-di f | uor oxyl ose 1-(4-am no-5-methyl-2-oxo-1 Hpyrimdin
-yl % 2- desoxy- 2, 2-di fl uor oxyl ose 1 {lgz(ﬁofrormvi nyl ) - 4- hydr oxy- 2- oxo- 1
H-pyr| m di n-1 yI] 2- desoxy- 2, 2- dl?| uor oxyl ose 30 1

-[ 4- am no- 53%- (sanamwmvnloxmh)&ﬂwom@mﬂ - ¢>W12€¥r¢flusaf°fibose

-y1] - 2- deso} 4@l@°dHﬁHﬂﬂF‘6%9’[‘M’ééd soxy-212-giffy YRR 2nigdovi nyl ) - 2- oxo- 1
Hpyrim dint £ ST E2ael A lgees :f::b:se

-[5- (2-ghl of. .a&avﬁila. RBYnidin %2 Sedeha ¥ . um Storbode
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H pyri m di ni- Mafrydlq-S-tﬂorde&eaoyU*zpvzmwﬂﬂ \db’Mﬁk t?s?ed'f}m Besa i no- 5- (2- chl or ovi nyl

) - 2-0x0- 1 Hl '"r -V é "f’" | ose 35 1

- (2- am no- 61" x Y;{,‘:, °x x g,gqr oxyl ose 1

- (6- ani'fo- 934159%10% Anw) 4)hy ro @asym y m in ;umm aszeuﬂuefonb&se

phar maceut i ckdmino:ie-opiralohg)-Sadotis- pwmidenelf-vll-ZTdeeowéa@tﬂumqsb@é this invention
in which thlarpmnets- (213574%%32 =00-3H anFﬂ"ﬂrbﬁd& y” gyé{‘g %‘?ﬂ;gg&@o led with the
bases are f (i S nust be

pr ot ect’&d tpm Z'Odﬁv'"ﬁ%f ﬁg nh.a 13@%% 2 dﬁl@%ﬁﬁ& present in the

reaction. The- wrsbtaa&bnn,gHgnmw) BdeSoxylp czaﬁfmmimsasn y used in synthetic
or gani ¢ chetriéstmino Skﬂwewﬁsﬂgdmy@%wmgwe& to choosi ng groups which can be

pl aced effi H5efh‘t"l° %2' x T'P’%’éﬁ‘iseoe renoved easily when
the r edeti ofiiaeee 'm LU ﬁgromgsge described in
déso

5:0
andafd textstbﬂ(f’ar H%ﬁp Q arynffz IzQIdamaﬂowibsa oups in Organic
stry, MBG]SBO@,ttdl_zdw 1H1§Hemnﬁmﬁ’nase-de£@w2Y@mhor@m}e) and Chapter 2 of
Pr otective P: 5f|hm@= 1159 ‘phéﬁlg))?? %?%Eééé‘&g%’é‘y%ﬁgn W ley & Sons, New
Yor k (2981) “F’GF 9X0p) y include the forrryl
2-chl oroace -Yj-ammo- %JZL@ nml m 13?' 2xdes ilu 2@&%&,%8:10!?0?&9)/' 4-ni trobenzyl ,

phenoxycar begy mlno mmﬂl! oxo 1H ﬂﬁﬁﬁ\ﬁ%ywn-bbgoxy yd Etiuﬂwwdro@q:)yr anyl, allyl,
t et r ahydr ot MHsaRptomorinyd-yaroyxe - hm(wmn |r) -1 vnez -ty ec2edifiu oroxyim?noxyacet yI

i sobut yoyl , 1-&%%&@@1"%" 1)-2ypxot S°"V' e|

hydr oxy- pr of ﬁ:@fg ‘gz@aofr“‘fé‘; r”{,":g'ﬁm' m” ! deg’éﬁzgkzﬂj% Dioxn ause nost of

them are cl qe ,g,a ,yd Nyl % \fze,{es@(x;, 220ifRbe Such gr oups
may i ncl udewsamm adz cylo-tornhmazdwhmdem,dmalslemelsome 2+dﬁmplrb&p9dedl met hyl silyl,
met hyi @i sopf2qmyihaé-oxpt1H.Sbmutin-9-visydesprvcAR ditlyoravloseThe t - but yl di met hyl si |yl

group is a 3 '%ﬂ'g"b'é’é'é AN dpsoxysp-2fiErREYIosE of HRPBFBRR LR NG GPBRIR* I this

synt hesi S ﬁ' de SctiORIF il iffehtforlid whibh {f‘\g QBVEP2-dLsBRM, - hifftbriabEiR@ARKY is S4liplea dh @
hydrohal ige @sﬁéﬁa § ReduBdti)\6Ba hiturb sEuRthat heMyBioRXdro@isiBEbe hatected to RedpaBen B6m
Xyl 0se dnasaclindwyith aes regpentppredent it ehe kegotiai. Theoprotedting tups a1| th°$en:00m!>ew l{SQS’ IrI eact
the car b@hytdetettoesamt chefistry. |qn9fems mncwﬂpﬁle@ tpcshenging groups VIV qu ups may

t ti
io_rrpoundsmﬂn’drﬁge cnb in sanda}zf d@ g:? 'p Wsr logge emistry,
Ay ?I@anngregs QW$or@(1 ZQ:@J" oYectile dpE\ er(DrQﬁrWd Synthesis,
syMt’hesk SGrediagioRh @filey & 8hs| RAVY4IR(1G8IMUPS ar e suI f onat es, of vvh| ch t he nost

preferred i §orrret<mf|sesmdh;vratoc9ctmt lsequps y PR aihclydsaten Wg) I sbenzyl,
ingthoxyacetyl

t ol uenesutiphgndiethyle e'ytn' mtrp & r methoxymethyl
4- met hoxy ggzgﬁ %{tl}} Qfg%y itrra lec'i}bt:og gﬁgﬁ%ﬁmi V-@Fo lng groups Fa’:‘ee ::;T::;tx:/
2-chlo 59b&mz§|ﬂﬁ SR of t é?é éleaa I'\,(W'Qo rddctRiti R terldearddol. Siae ffo(nishmwl ng
I epr esent atludee espeddig aryietBylsdyid iaé Ivumracaomwvjﬁtﬂnahmwoinetm@nwp@wﬂtvl ianvieine-i on
are provi erepylsily. Thet-berddimetoysily groyriaa pregiakpesend ispr h ‘"2%’2“’6"‘?91% d’i‘i&ﬁose
3, 5-bis(t fl‘ﬁ“ﬁ\%’f'ﬁyl'%’f‘?'ﬁf"gﬂ/j o sleRyeBRYINS TS9P SHBSP M %8 ‘i’ﬁ? fo remove it irom

3, 5-di t%? F@yﬁg xﬁ@s%%y 3 Kydoxfla bl R kRMLJIGESE ¢t its ringDin bidr t6Gehct the carbohydrate of
3, 5- bi s( cHisarvRatRivatk e bisds @ity the adtivitblicompsudbs biasie invention, a leaving group must be

3 5- bi S( 2pleted @t mg@ngs]tiogx'gh)ueag_mg groups are those typically used in organic synthesis. The preferred
8 Qsﬁfqﬂeﬂgﬁ methanesulfonate; other typical leaving

i f h
et hanes{fiﬁ)\ruggl ch asyit]oluenes:%‘?%er)?z}é:J %::g:\egs ona e, |sopropanesulfonate 4- methovaenzenesulfonate 4-
6o nitrobenzenesulfonate, 2-chlorobenzenesulfonate, chioro and bromo also may be used.
The following representative 2-desoxy-2,2-difluorocarbohydrates of the present invention are provided
to further expiain the invention:
2-desoxy-2,2-difluorgribose
3,5-bis{trimethylsilyioxy)-2-desoxy-2,2-difluororibose
65 3,5-dibenzyloxy-2-desoxy-2,2-difiuororibose



3, 5-bi s(4-nitrobenzyl oxy)-1
-(4-tol uenesul fonyl oxy) - 2- desoxy- 2, 2-di fl uorori bose 1
-chl or o- 3, 5- bi s(phenoxyacet oxy)-1 ,.2- d-esoxy- 2,2-di fl uoroxyl ose 5 1
- (2, 4~di br onophenyl sul fonyl oxy) -3, 5- bi s(2, 2-di net hyl
prophenyl oxy) - 2- desoxy- 2, 2-di f | uor oy Qze - bi s(benzoyl oxy) -1

- (o-tol uenesul fonyl oxy) - 2 desoxy- 2, 2- J uoroxyl ose 1
- br ono- 3, 5- bi 8 r‘?Ech'GWWWF%X ﬂmuorzu'gpes Xy- 2, 2- dllflouoroxyl ose
3, 5- bi s(al | ylé )Z?s%r 9 Q 1% en:glﬁ "Vé‘ﬁ%%‘(b%% Egﬁ’" %% uor oxyl ose

cetox

3, 5-bi s(benzyI@m;,q,a‘{,1 Y "z uor oxyl ose 10

aﬂ
1- br ono- 3, 5- bl18i4dlﬂdohbﬂb6ﬂi8ﬁbrﬁﬂbyﬂa[5hﬁ§w d])h)."t)wl %%rndﬁ&?)@de?oxgiﬂldffiuti@i%w ose
1 -brono-3, 5- §45$) stbetlzrod rmthluem Ifo v)12 -Je2oxgealifipo@xlesdi f | uor ori bose 1

- br ono- 3, 5- bi P?@‘Earﬁ "S'P’F XYIZZQ'f'!fE%B@f 2,2-difluororibose 1
- (2-chl or ophe bg AR tg‘}g' ﬁi}g‘}f?ﬁ! lo e desoxy 2, 2-di fl uoror
| bose 3, % bis Ox a sSl!y Qse 15 1
-(4-nit rophenylbmu{of-mw(@kw{dﬁmfen :s,(tzuésynlz@w mdlw msﬁxy 2 2-di fl uororibose
3,5-bis(allyl (bb )n013 5leﬂiswm@lmezhvt$¢ewylgd@omﬂ difbroribéses e
2. desoxy 2, 2- g )'gg f ﬁyloxy) -3,5-bis{methoxymethoxy)-2-desoxy-2,2-difluororibose
. : ) +d
3.5-bis(is i me iy #éfsé’fé& ?ﬂ%"éi? %fmuomose
. 5-di benzyl omsb%r &9 Vclore1 5L wpaw
-3 5- bi s(chl or odewkpyYifldordlgmexy- 2, 2- desoxy- 2 2-di fl uor oxyl ose
3, 5- bi s(2-chl é.ﬁ@[ﬂ;m hdsilyipxyl-2- desoxy22dnﬂuoroxylose
- met hanegyul fo |s yIoxys e%g:‘q is%gg'; °P‘Y"EP6 X4, 958, 3, 5- bi s(4-nitrobenzyl oxy)-1
(4 tol Uenesu (b .dAtbYobe )@/ﬁ)mfh $g Qé%lfl;l:oroxylose

r ono- 3, 5- bi s!stbetarrarapd.rz%kw e roérré;urf nylaky &e@w-z&,d?ﬂudrownwar oxylose 1
-brorm 3,5-bi g rc&ma?%lpgﬂedahmrto teng oty . Drespxyl2,2-Gfldbeseioye 2, 2- di f | uor oxyl ose 25

3, 5- bi s( - but 1 (§9q hveﬂrdegb desoxy-2-4illugexypseh os e
3, 5- bi s( *or nyi @ ;ob tydu’ ;’ﬂ}‘ et "?‘Eﬁ ggd,bgsez di f1 uorori bose
tO

3 5-bis(tri chl3<grbgap, ESEonbse, 2- di fl uorori bose

_m
LB

- chl or o- 3, 51khis{opatetidpny &&e&cemw)a ideszxﬁas-ﬂmyoranb?»sdjl fI uorori bose 1
(2 4- di brom)pmm b@mlob*u!n sutfsyy)ox@; 35-His(H7-Gmethglipropio e xplgesexwiZizatifiupropibete sox y -
2. 2-difl uor or |3 yloxy) {ogo gr}gftg ﬁq\( 22drfluoronbose
( o-tol uenesu' ? :(!In ng t%ﬂ Iﬂ;)éi%gssez difluoroxylose
1- br ono- 3, 5- |3s pg,yﬁagt ﬂ;edage,y zi.d,ﬂao RFRE Y - 2 élf | uorori bose 1
-(2-chlor opheny#mubdhemv}dumowbox\a—ss-bb(tm(nm DaEspRIE, haﬁg@re@loskesoxy 2, 2-di fl uorox

yl ose 3,%8-bis 15 ?ré‘t'mb‘( eszx\dé%@ﬂ roxyi®se]i f | uor oxyl ose 1

- (4-ni trophengf f;g’ o "s%: ’ ‘?eé‘(’?/ on '°| ud % 2, 2-di f1 uor oxyl ose
5 o > Sbed *rrsrr IR gibes it oxy1 ose

3, 5- bi s(t - but wjsdispin@BLbInYloBH-YLhicr esaawyizarndar .w oxyl ose

3, 5- bi s(4Por ny BoXisjbedzyiokwapomypyidesamig R difipodrinbee oxy - 2, 2- di f | uor oxyl ose

3. 5-bi s(tri chl'GreRRbpisigirebenzaxprarhea oy bhi ey 22-dfueemibese o di f | uor oxyl ose
3, 5-bis(al Iyl SWWBW?TS&WPE‘*“’E HIverign gre pﬂd’é%BY(SFa‘?'“Qa rCHErE D ktenidepf
345/ bi s(benZ)'/'f oxycar bonyl oxy) - 2- desoxy- 2, 2-di fl uorori bose 1

- br onmo- 3#55- bi s(4- ni trobenzyl oxycar byt ony) 1 ,2-desoxy-2, 2-difluororibose
The carbohydrates of the present invent are prepared by reacting a

D-gl yceral dehyde ketonide of formula.g err] 50 in which R4 and [err]
are, independently, [err] alkyl, w ch FHal kyl bronodi fl uor oacet at ¥)
preferabdboy the ethyl ester. The preferred gl ycer al dehyde ket oni dei s the
acet oni de |"|‘1WWPH E‘ha"[‘é‘r AR, 'emdef[derrtlv]ca-rcealb(htmthraemhyl al(mmmﬁnmmkcmetaérd:r&awry

ERAe L o e S P e
etat b Mor a
ket oni dessarpdwanseTdaab GMSQTQ&‘!)EThb feaftidh bit eQMtde biH tﬁ Iq@Ee@‘a‘iﬁ &dfried out in t‘be presen’;g
of an activated metal such as magnesium or preferably, zinc. Activation is obtained most easily by applying
ultrasonic energy to the reaction mixture. Activation by that means compensates for the presence of a
small amount of water in the reaction mixture, avoiding the necessity to maintain anhydrous conditions,
and also avoids the necessity to prepare and carefully store activated metals. However, if desired, the metal
60 may be activated by the customary methods known in the art. Approximately an equimolar amount of
metal is the most advantageous amount.

The reaction has been performed in ethers such as tetrahydrofuran and diethyl ether, at moderate
temperatures. However, other organic solvents which are inert to the reaction conditions may be used,
including halogenated atkanes such as chloroform, dichioromethane, or trichioroethane, and aromatic

65 solvents including benzene, toluene and the xylenes. Temperatures in the range of from ambient
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of an activated netal such as magnesium or preferably, zinc. Activation is, s
obt ai ned nost easily by applying ultrasonic energy to the reaction m xtur#
Activation by that neans conpensates for the presence of a small anmount ¢
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65 unless a basic solvent such as is discussed above is used in the reaction.
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form a suspgmnm«:ﬁm eduli}: @R ne4l) 18BRER] RVA cmmnm\zmﬂ 5 GNS$—Q2 n beHit @emsk abed
i n aqueous RIBEHR6HTt(swrind ofgn. Kok Meset peampunt3s? ofP-idhyki ol ogi cal | y-accept abl e

sol vent s,?*such as propyl ene gl ycol and %he ke and such conpositions may
iy

be capabl e Qb pili: DRl BshNS-REESS 2 il i'des at acceptable
concent rat i ONsa 16 §p8@bn ffmyb, DHOG iRty WiA 4y)'zasbm¢ﬂz BEIMIRE1-6NPAS] dbkaea 1RME
I N CoOMDN U$eparbtivds siehilargo thHat bf Riepaagen 2 Sbové,Ovassiissanel i $20t reilif @bigrd@nsgltoluene and

capsul es, anepldditeap4l. TG |etl¢ncwmdd§ééﬁ9 afsi"&!i’sweﬂ@'mhvdr'ﬁe g@lﬁép\eﬁra P?Imdtof 20
dosage for "é""f“fﬁ“tﬁ"“ ERESHg TINAIRR P e e gl Teesinte: ﬁé‘

to provide tliahs 3 Sl Ho 101D 3Eeity caBiTeb. TH iRthre Glas oy el

The fornul arameaamaémﬂeadalre &d watRlabHRg with €000h! cRMIPN MRIFdcAbEL dcidDThe GqURbSs Ia\}%hﬂiﬁtﬂﬂ\
agent s arve hMashed Wil 108tm! ofdiaigdetbes, and tHen beeelmr!!aewsn 8od! dovtiobdwd diethgletter. @ble ¢rparche
art. The f orayes & AEBTinedayasipe ¥ith 10 |m) e sawr eS| SBF'P rPiesfooppie. dried over
nucl eosi de \maﬁ,?f’s%fﬁ‘sa'&bera&ﬂf’ 8?’8‘%"15’5"’??‘1" °ggn ﬁ“’ B2 90R Pepiregtproduct in crude
substance, SUCHigfatkeid @ 6o cHrEn A PIPELE il HaBeshirP e Silidd Weki24 @ sifidallg dtRRuad @RdabRd
size of Gapssihe100%echicosnamant foo Blutidn. IMAI(CDGIAB0TMAL St € r1e€R4S S RENSBIAID (S 18H);
carried out 383§—#fledrigs ofrm.ribl: ﬁ@—t‘iﬁe(qqul’d)e‘é@ﬁéeec afec P41t *?r&'?té\rlylﬂlﬁ & hep-1t
with a conparatively Viscous aqueous- bﬁE |d The viscosity is adjusted

by _vhe addi t gmu%wemf{mﬁﬁw m&k%e@e &ssnlz%%uagb&e gel -form ng

agent s i ngl udi Ago.y g getiahdra seisFBHutyalnR x,w- 2-8806hkyEd, BdiUoRribbde OB dlEIeW @18 MES
and t he |i kefankppow d\atomefﬂam/amns ey ftbethwsrelde de tieessiutiandyas 88ded, with riiligcooling,
fol | owi ng nérl r“i'ﬂﬁ"t“?' ‘aﬁhﬁ’f'i‘%%e”'t’%'t%" girl é'g ?feat p ﬁiﬂg?ﬁ'f‘t?i‘”'e

i[lustr at € ? ltt eg) E}sfgﬁe{ bormala then su»::ch:sn:;ely with 3 n':?r;f“gal:
2, 2-di flygr Qy o EQ@W331‘I f r&é@ q%@oﬁ'sb' ile EKIGHARYAL Brgdiic solution WEs
10.2 g of acﬁmwaécecbezsoamm&tadde:dn@nm dnd@rosatuueito @btaia 050 lgUdfitiedesiced pratuttn g

of 31.8 g ofNMK Gggplawﬂcmbdﬁ f05trd f dract2hkit- B 28H; B0 ¢ 3H): 3.63—4.59 (series of m, 4H);
4-for nyl - 2, 284 AR {dey 10 3es SeasemierT 418 -+t et r ahydrof uran and 53 m  of

di ethyl ether. Care was taken to excludegyai®isfromthe reaction mxture.

The sol ut on.peginm-2aidxefiH YN -pRmiGRIN)A3- dh&beyﬁhamhoramumn to the activated
zi nc was nade. Uridee rﬂteman nder.5Dfg bhS,5dudthutybiimetadsilaxiite-chetin vliosﬂo:arEZ cascrxaize
to maintaind ffuproriose ed 16B g me“tvh%"ﬂ q"’Uﬁ"‘t'?’iﬂ?"’dﬂ‘"d'ﬁﬁé ‘ ‘T'mﬂé’s.
The i xt e e Mgl 5253%9&‘@ o giem@mﬁm. el

The react’ Ori BndRS5 MOM rﬁ&haha h Qéab s@Hed Gorad®l Hinét 53)0
g of ice, ambctphﬁe Wh@«tlﬁdll’e&aMﬂBe fifraté wereduabd fo oaé halfofs vblb@e Urater aauhnnaidtues dildtée
agqueous m xtmh%nvmga:‘tggl?me @gﬂllctlawipee\hér@uifhet $ofrtign wag yashgd wiith [wld'lateé nsue@f's s°‘|’f'“':
di et hyl et hejicarbgpate angahag with 53 tfae? ﬁgl MReRoh

of saturdfe hf'aa ‘é%ﬂé"ﬁ%‘i% nd fedia a‘“’a“*‘["h ¢ "n’fdmugho satdira °"L$§4‘ aqueero;ﬁcs

sodi um bi carbonate, dried over, magne5| um sul fate and evapor at ed under

vaguumto obtain 26 g so of Iight yellowoil. The crude product was
_chﬁt ographed on a 1000 g silica gel columm, eluting with




two products was about 3:1, the minor product came off the colum firs
Evaporation of the fractions containing the 3-R-hydroxy product provid
12. 6,9 of the product in 55 substagtia2igopure form It was identified by
nass‘spectro ‘ﬁ .a fragnent of wei ht 239 Wmch a rees wth the

iy ifiéﬁpo iy ng’ﬂ's’?%? eFvatdart The %%% "@F""mg’e""‘m
S

mol ecul ar %
fromthe agat tﬁbﬂdodﬂog xlrSU?ed'th fen &Y Fm_édry ess.
nmagneti c r Bwoesiive vadfardn)ipiietidnol i evipbtatel yéd éa&w @rasbdﬂsﬂe dmua: of crude

| nst r unéntprﬁ’Pc[‘eqer tainkd wediw sethno inatogr@pidd od 3015of(Wnelnbiiljca g8 (7D4-16@imesd), stutthg DI,

chl\oroform contai ning 0. 5% nethanol to separate the major 3-R hydroxy ~ r
product fromthe mnor 3-S- hydroxy product. The ratio of anmpunts of t |
ed

H; 1.2-1% Hp'a 08 o des"esé\PrF i'tsvab rtt?teurgaﬁév IVRtaiizatan dnomeethyf acethie
3 S- hydr Obﬁng‘t{aﬁ €H) 9 (fv@ﬂgh"‘b"”a Z)_B 793‘79 T%MW Brey Her
appropr| ate chrorrat ogr aphy fractlons S owe 2.95 (d, J =
8Hz, 25-1.5 (m 9H). 65 8 Osxi:BRIeZO? Preparatlon 2

2- desoxy o1- (Z'aq]'PTZCRfP'dH‘pl"m'é'RﬂWl)ﬁ@S@XFZ?ﬂ'ﬂU‘gO'@fOSQ he 3-R-hydroxy product

obt ai ned fdre% 10? aqe %ﬁ% é’%fa d%)g'ﬁ"@ﬁ l"mba':ﬁeulttna‘doxw
di ssol ved atdiyl ﬁr z yl n %nla& %l%e sg tg‘e “f‘%
50W X1 2 rfei tw 1mura Gs &oleﬁ‘t%?d&ﬁﬁte%@ratﬁ e G %
for 4 dayéuspawnt'hetlfwﬂmrwbeutwasmtdtrsnﬂfm drécipitaxel i ﬂnremughd auepmdtd)tfs cd’ic&{t@féafheous
earth filt ﬁ:; geifond T"rﬁatlerf't’ ig dmveé\ra&%\thmwcm?darsywm vumdaequrmutmno
ot 55 e ey tﬁ% B ST S e e
on a 9Qo ﬁkﬁncéﬁlﬁisﬂﬁﬂﬁﬂhes&ﬁr itu th H, (.so%i 'séég §r n |s?_gdlled to a

bS 2H) . reversed phase silica gel column producmg 100 mg of the desnred prodE’étW'éﬁ ed With dvater. NMR

5- bi s(t J‘ng}%?lf_gt"ﬂ?éé B4 55 iperisx gHm, ZHUQ@GRS/N-B 5257dld, fJ I=L8ble, 0 HIL 6.240% O£ 8HAOSIE 7.89(d 13 g

ofkt’he pr 33 35 TREF- P PRSFapaIT- org 2 ?}. ve was added 60 m of

di chl ong@mathanife-5-2d0-2-0Rd-1190p %@--Sbgé 16 Sormotl  Of

trifl uér OrT'etllil}degallnit;@;d msﬁﬁe rt'oy b gngtls bis(t b%@%,nega,q&q,c,,m i k&@%sdﬂoﬁﬁo,&‘z' d
cool i ng tGe%@é 2-giffeorertiopreinalSumieofisipl DVd2BGroetiiiehivas alibed12.08§ 86 trkdn®dihyisilyi-5-
combi ni ng FfRE tgarg’&ﬁ;t'%’ ovareg Pféaf&orqm?ﬂ@sess'&wm ﬂtl\ésﬂeoeotﬂeeolnuom isratlxedver

4

i Xt Ur , DseaBRioh d S o Sl g z,fu AR @F iyt ,s kA ?reddweqnggw
The m Xt uvatuwas delinkdsf 'ﬂd Péé 51 eﬁwﬁ ura % r and
successi Veﬂlrspd\nt toam4émpdratok fok abbdﬂyﬁiihﬁﬁ .Ohé G\D&lﬁ'b 100 tedt L The

aqueous ‘g?‘%‘dﬁﬁt 'ézoan@trmedwvltmNaa?stznatsembra(egpéggu 3&&@&3 bH”éheDEl l(?e;de

It was, psired praduch My 0 HY 3/ 35473 iseder
vacuum to 0 ta n H) %l}ﬂ E%?@JJT& TiH: MapetPefd¥e TP orA"bgr aphed on 260
g of 100-nmesh silica gel eluting Wt ByadfdieslO: 1 chl orof ormdi et hyl ether.
The fract |1tﬂrﬁd'mr%m@dﬂtwrmeﬂrdtnhe/l)aetasarxedzmrfﬁuibrwosa/\/ere conbi ned -and

evapor at ges th 1.7, £8° 3.ppisirhvtgldipredtisibaxy)- 1Gh&Banesulfapidxp-aS

X éruor Ll o ofpis uor
wer e Conblu'g&dol -df o dﬁ %ﬁ%:iemb’? #ﬁth "n]e:f}%gzap -83 gof B’F"‘thw'-é -fluoro-

Th fI
product, whrg I'Ihé/\QSctlB Vs doblied dﬁ;\lﬁ (ﬂg!’@ltm
t he f 0| | wang far elgaut 30sninbitks. (Me@éc)pit @:Itér@ﬂ Er]d th ntra 5 Iss
helgpg‘ e |s g:gssolggi nmethidAlp  chBride3 -s4turated S@rh %yd)‘f:uiTHB anb& St

o T o iaatp e mixtyresisisoaqept d. The resid
i :%gteu?ra;%e L%Eg 'j’fsﬁ%f%gm S e e ot s
‘ 08

3, 5- bi s(t thisHybds nmamsu b o 85 s Goog b Laes Bl T X BT IPRY Q44 4.65

MoQre

obt ai ned fr dhe prtijnletedt oftbe sompduads df thid inentiaf hdsre@ashdivh B a DrovbOMBmc)basst,
di ssol ¥ed M YesFated gyt a5 flows ous t ol uene and 30 cooled to -84 To the

sol ution Wa%frﬁ:grdﬁgerz ﬁ\ogkegfkldqw &9@&%¥—1 Ma ce r%ng md?éc WA per | od
Of 20 M NiigdASin Y9l G @BE4rR hactiobtbd fodal tbvind Siurk BBST. Lo Jﬁ% d T brEnow
[err] at @$d ugtmilrdthen donBudnomsrlagért @erefdi@ed, the supernatent growth medlum was removed and
: 0.3 mi of an appropriate dilution of the indicated virus was added to each flask. After adsorption for one
hour at room temperature, the virus infected cell sheet was overlaid with a medium comprising one part 1
percent lonagar No. 2 and one part double strength medium 199 with FCS {fetal calf serum), penicillin, and
streptomycin and also containing the test compound at the indicated concentrations in micrograms per
milliliter. A flask containing no test compound served as a control. The stock solutions of test compound
60 were made up in dimethyisulfoxide at a concentration of 104 ng/mi. The flasks were incubated for 72 hours
at 37°. Plaques were seen in those areas where the virus infected and reproduced in the cells. A solution of
10 percent formalin and 2 percent sodium acetate was added to each flask to inactivate the virus and fix the
cell sheet to the surface of the flask. The virus plaques, irrespective of size, were counted after staining the
surrounding cell areas with crystal violet. The plaque count was compared to the control count at each drug
65 concentration. The activity of the compound was expressed as percentage plaque inhibition.
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first addition of hydride,
at [err], additional cold nethanol

t errpgr ature,

over magnesi um sul fate and evaporated un
g of the desired product in crude form
chromat ographed, if necessary, in silica
product) 40 wusing 100% di chl or onret hane
[err] .1-.24 (m 12H);
5. 0-5. 27 (dd 1H); Mass Spec me = 341
Exanpl e 2 3, 5-Dbi s(t-butyl di nethyl silyl&x
sul f onyl oxy- 2- desoxy-2, 2-di f| uorori bos® 4
3,5-bis(t-buty|dinethylsiIonxy)-2-despx
in 5 m of anhydrous dichl oronet hane afd
solution was added, with mld cooling, O
After three hours of stirring.under nitr
was evapor ated under vacuum éhd the res
acetate. The sol ution was extmacted W £h
bi carbonate, and then successEVer with
m of water and 3 m of satura!t@d aqueou
sglution was then dried over i um suf'f
t o~dbtai n 0.59 g. of the de5|@Ed _pr odust
12H); .78-.90 (m 18H); 3 .0 (QUQH) 36
(dd, 1H); Mass Spec. me § 418 2P-t - byt
Exanple 3 1 -(5-nethyl-2, Z qﬂéy 1 H,3$+
)-1, 2-desoxy- 2, 2- d|fluor08|q§
3, 5-bis(t- butyldlnethyIS|ﬁon$ % thage
di fl uorori bose was added I 60 Q
5- et hyl -2, 4-bi s(trinet hszHQ&n&; ) pyr&m
di chl or oet hane. To this xtuEemﬁhs added
trlfluoronethanesulfonylogytrqn%thylS|Ia
stirred under reflux for gbou&:@ 3 houRs
anbi ent tenperature and 1335 g of netha
was stirred for 30 nlnutes Tige preci pgt
was reduced to one-half |Es v@ une under
equal vol une of dlchlorongthaﬁe The sel
aqueous sodi um bi carbonat & and then wifh
and dried over anhydrous 3od|un1sulfat
Q\fflltrate was saturatef with anhydrou
22 707 m xture was stﬁrred for 30 m
under vacuum The residueswas dlssoﬁved
evaporated to dryness undér vacuun1={hg
the solution was extracted tw ce mngﬁ’g
then evaporated to drynesS. The residue
evaporated repeatedly to azeotrope off a

@s‘ Smgl

&5}

et her.

Thi s mat er
gél (25 ¢
or eIut&o

.85-1.0 (m 18H); £3.33-8.

= P-t- buty
y)-l- t ha
Tl
% 2-difl
0w17|g of
11 n® of
Dgen St 2b
due was t

3 m IOfiN

qodgungc
At e and To

R- &, 59 (def
Y| o 5

pyE!i m'|di n-
| rogeg, {0
sullf oRyl 8x

dgne an?
%hagd gh

e%r e8c
nol, were a
At @ was i
vacuum an
thon mai
swurm d
6 The so
5 ﬁgd?ogén
hut es and
n net hano
Fesi due wa

I%etge
hvas taken
| water.

the reaction m xture was quenched with netha
was added until
occurred. The mixture was then allowed to warmslowy to anbient

and was washed with 100 m of 0.1 N hydrochloric acid. T
aquequs | ayer was then 35 washed W 1221307 of di et hyl
three tines with 50 ml portions of _diethyl
conbi ned, washed with 100 ni of saturated aqueous sodi um bi car bonat e,
der vacuum

no nore gassing
vy

ether, and then

The organic | ayers were

dried
to dryness to obtain 8.2
al may be
silica/ll g of crude
NVR ([err], 90 MHz)
3 (series of m 5H);
Jerr] +25. 10.

N.
b

he
D.5 g portion of

hor ori bose was di ssol ved
triethylamne. To the
et hanesul fonyl chl ori de.
but [err], the m xture
bken up in 10 m of ethyl
spt-urat ed agueous sodi um
so hydrochloric acid, 3
nl ori de. The organic
ncentrated under vacuum

MVR (CDC| 3, 90 MHz) 6 .05-.16 (m

ies of m 4H); 5. 67 5.9

L

_y|
2.59 g of

y- 2- desoxy- 2, 2-

ha m of dry 1, 2-
f
3560 cl ear solution was
[ Eon was then cool ed to
dded and t he suspensi on
Bexed and the filtrate
dStéhen diluted with an
mﬁ ed with saturated
ddueous sodi um chl ori de,
gtdon was filtered and
Brom de. The reaction 9
wﬁsgthen concentrat ed
énd the solution was

g ssolved in water and
dhe water |ayer was

i n et hanol and

e g of crude 5

© "anomerlc

S
r
L

S’

product was obtai ned, and was chromat ographed-on 30 g of Wel msilica gel

(70-150 nesh), eluting with ethyl

acetate to yield 0.76 g of desired

product. It was further purified by recrystallization fromethyl acetate to
obtain 0.37 g of white crystalline product. NVR ([err] 90 MHz) 6 1.93 (s,
3H); 3.5-4.67 (series of m 4H); 4.83 (bs, 3H); 6.3 (t, J=9Hz, 1H); 7.47
(m 1H); mass spec nfe = 278 = Parent. 10 :
Exanple 4 1 -(4-am no-2-0xo0-1 Hpyrimdin-1
-yl)-2-desoxy-2, 2-di fl uorori bose Under a nitrogen atnosphere, to 5.0 g of

3, 5-bi s(t-butyl di met hyl sil oxy) - 1- met hanesul f onyl oxy- 2-




desoxy-2, 2-di fl uorori bose in 100 m of dry 1,2-dichl oroethane was added _
.4.68 g of bis-trinmethylsilyl N acetylcytosine followed by 3.96 g of
trifluoronethanesul fonyl oxytrinethylsilane. The solution is refluxed 1%

3 to 15 hours. The reacton is cool e@ _h‘? r@ﬁnterrperature, 2.0 M of

- nmet:hanol are added and the suspensi®on 2 Q4 rred for about 30 ninutes. The
precfpitate is filtered and the filtre{seeps concentrated in vacuo, to
dryness. The residue is di s&tdnvPehuemhititidn\st Speeificdhdgonii de, saturated with
anhydrous HBr and sti rr eof GampeusdfrintAmap@remusingsSut! &bs m nut es. The m xture
is concentrated to dryness in vact®&“/PAREN S i nto saturated nethanolic
ammoni a and stdrred about 15 hours at roomtenperature. The solution is 20
concentrated togdryness in vacuo, triturated with H20, and the aqueous

sol ubl e porti d@zarh@e applod edot 0 28 r ever sed ploases si |3 ca el
100 ng of the H-et—product—w et w--R—weat-et—NM . , )
[err] 3.7-4.65,(serie f 4H), 4.83 s, 4H_,,5.97 (d, J = 8H,1 H), 6.24
(t, J=8Hz, 1 H)%, 7.88 ?289 J@é’HzH,)“’ll—l)_; l\}égs Specs® o S = parent .~ Exanpl e
5 25 1 -(4-amano-5-i odoe-2-ox0-1 Hpywim dined — —  100% 100% 100% 97%
-yl) - 2- desoxy=2:2=di-f+uorortbose—Urder—a—ri-t+ogen—a rhere . S
3, 5- bi s(t - but yInamaEs Airlued (P 3q/§ configysetioaslesul f onyl oxy- 2-
desoxy-2, 2-di fluororibose in 35 m of dry 1,2-dichloroethane was added 2. 08
g of tris-trimethylsilyl-5- iodocytosirmsefsol | owed by 1.11 g of
trifluoronmethanesul f onyl ox\Percenm®tahyd ighibizcioreat Spérifiedgd/ot i on 1s refl uxed for 3
to 15 hours. The react i oRf ¢anrReuRssdyAgas Overtam UsieaBetat &4'8, 5.0 m of net hanol
are added and the 30 suspension €78 FFPEE 83! about 30 minutes. The
precipitate is filtereghnpachd he filtrate is concentrated in vacuo, to
dhyness. The residue isofdi ssolved in nethylene chloride, saturated with
anhydrous HBr and sti rixewpelat roo¥Pt endder at@re for ablout 45 m nutes. The

m xture is concentrat®g t0 dr yness |n1¥ CU@O/H'%:‘ resjaue is triturated with
H20, neutralized with Jerr] and Separ 2t &d P|°a ;everged phase silica gel
colum ([err](9: 1)) t@.c¥igldtcH@nbMerorfy t he desired product. NVR (CD30D, 90
MHz) [err] 3.6-4.73 (series 35 of m 4H), 4.9 (bs, 4H), 6.25 (t, J=8Hz,
1H), 8.44 (s, 1H); Mass Spec. m e=389=parent. Exanple 6

1- (2, 4-di oxo-5-fluoro-1 H, 3H pyri n di A8LEM ) - 2- desoxy- 2, 2-di f uor ori bose
Under a nitrogen at mospher epgtddtiduelinfbifidn at Specified ug/mi

3, 5-bi s(t-butyl di met hyl sif tenyounds inRLAIANRSH UsgeseXY térs 40

desoxy-2, 2-di fl uorori bose in 20 nlPotdf vidsyryde 2- di chl or oet hane was added 2. 83
g of bistrinmethyl s(%I | -5-fluoro- uracil followed by 0.66 g of

trifluoromet hanesu °jﬁ/5’ﬂ'§ﬂdoxyt rimethyl silane. The solution is refluxed for 3
to 15 hours. The rgagahikon i S600Igd t qor oorg tenper at uj e, 1.0 nl of nethanol
is added and the suspension is stirred for about 30 m nutes. The
precipitate is fildered and-the f+I|trd0e%i s0e%noedttrated i n vacuo to
dryness. The resi f f i de- saturated with
anhydrous HBr and stirred at room 45 tenperature for about. 45 m nutes.
The~ni xture is concentrated to drynessTABE®acuo. TFhe residue is triturated
with H20, neutralized with LeP?f[’:ﬂaﬁ'dqtjﬁé “gk"e"élsléﬂﬁ'f'ﬂfére ir sed phase silica
gel colum using H20 as B¥RERCO 8oNN%e| ,.,3% x\j@a;b;fs"f% ele’d(\:t:/‘”fred product. NWVR
([err], 9QVHz) [err] 3.5-4.5(ser|e§70 ’ , 4.65 (bs, 3H), 5.89 (t,
J=8Hz, 1H), 7.9%4cdnfpoun~7Hz, 1H); Mass Spec. m e=282= parent. The antiviral
effect of the conmpounds of this invention has been shown by a proven in
vacuo test, so FG&smeln was carted out a2 fol1ows.2Test?1 African green
nonkey ki dney cetts—(BSE&t—or—Heta—cetts—growr—Tnm25terri—+Fal con fl asks
at [err] in medigm 199 with 5:48rcent i nRet i ¥Rbededet aggepovi ne serum ( FBS),
penicillin (150 units/m) and streptomycin (150 pg/m ). When confl uent

nonol ayers were ¥orned, the sugdernat ent -gr om A%nedi umwas renmoved and 55
0.3 m of an appropriate ditution of the rndicated vitus was added to each
flask. After ads.ﬂ:rgsﬂ;j"{}ﬁ:;j:ojﬁgﬁge hour at roomtenperature, the virus
infected cel | sheet was overiaid with a medi um conprising one part 1
percent |onagar No. 2 and one part double strength nedium 199 with FCS
(fetal calf serunm), penicillin, and streptonycin and al so containing the
test compound at the indicated concentrations in mcrogranms per milliliter.
A flask containing no test conpound served as a control. The stock

sol utions of test compound 60 were madé up in dimethylsul foxide at a
concentration of 104 [err]/m . The flasks were incubated for 72 hours at
37. Plaques were seen in those areas where the virus infected and
reproduced in the cells. A solution of




10 percent formalin and 2 percent sodium acetate was added to each flask to
inagtivate the virus and fix the cell sheet to the surface of the fl ask.
Thef virus plaques, irrespective of size, were counted after staining th
surfounding cell areas with crystal vi@l ﬁé The pl ague count was conpar

_De control count at each drug 65 oh€€n?P&tion. The act|V|ty of the
yound "was expressed as percentage pl ataeee snhi bition. 0 122 707
[err] 0 122 707 TABLE 2 Percéﬁ?e"PF'aq{ﬂ@hllmmnbtweghecat S ecified [err]/m
of {Conpounds in Agar Overl 8™ Cﬁ@"%’gfﬁsslmpj ﬁf'vsl&m&ewﬁe Vi rus Conpound

of iExanple ; 100 50 25 YPsg 1
.20 138 23%ompdB% 15% - 12% - 6% 5% -
4 of - - 100% - 100% - -

100% 100% 100% 97% a&isel i ¢ nfi%t ur e (a &d [&r] 2onfiburatRons) TABLE 3
Percent Pl ggue | nhi bi tTom at—Specrfred—pyrnt—of—Conpounds—+n—Agar—COver | ay

Using BSC-1 Cells Herpgs sinplex,_ Type || %s}po%q ofggbexarggd,e 429, 100
20 10 2 1 [err] 100% 100% 83 28

[err]-configuration andner onI y FABLE 4 Peragésht tngtsé 10a%i bisg¥%on 5a% Speci fi ed
[err]/ M of Conpounds |d1an,g\ p/erl ay Using BSCG I Cetts—Pottovrrus, Type |
Gompound of® Exanpl e suh; Y20 10 2 1 2 4

- 100% 1000 100% - TABLE 5 Percent Pl aque I nhi bition at

SpeCI fied pg/m Tabfe Cempates) dthed Khowd BhtividiBighry 1o Qﬂlvmlaaengeéfltﬁe piedeRESvention. In
Si nmpl ex TyE)e phitic@ynmbe uerdpoghid Eb&xampie 3 is compared to Ab0and Acyclovir for the dd3age requl@d to

2 0 reduce by 50% the growth of Herpes simplex, type 1. This dosage is designated as the D,
o TABLE 7
U inhibition (IDs,) of Herpes simplex, type |
25 by Various Antiviral Agents
Compound - D5,
30 Example 32 31
Ara-A 7.6
Acyclovir 1.74

35
2B-anomer only

Some of the compounds provided by the invention have been evaluated in an /n vitro tissue culture
screen. This assay involves the growth of a sheet of cells on the bottom of a tissue culture plate. The cells
40 were infected with a virus strain and overlayed with a uniform layer of nutrient agar. Filter paper discs
impregnated with measured amounts of test compound were then applied on the surface of the agar. The
plates were incubated at 37°C and the cells are then fixed with Formalin and strained with a tetrachrome
strain. Zones of antiviral activity attributable to the test compound are then read in millimeters. The
morphology of protected cells is evaluated on a scale of 0 to 4, with 0 indicating completely damaged celis

'\/’ 45 and 4 indicating normal cells.
Table 8 presents the results of this assay. Compounds were analyzed at the indicated concentrations.
Zone sizes of cell protection are given in millimeters. The numbers in parenthesis following the zone sizes

are the morphology readings.
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3a 100% 100% 100% 99% 80% 3b

65 - 7% - - [err]-configuration an
[err]-configuration anomer 12 0 122 707 TABLE 6 Percent Pl aque
Inhibition at Specified [err]/m of Conpounds in Agar Overlay Using

Cef'l s Herpes Sinplex, Type | 5 ConmBod@@ @O7Exanpl e 100 20
10- 2 1 .2 10 Jerr] TABLES 100% 100%
99% 99% 42% 4 : In vitro Tissue Culture ScreeJtOO%D 100% 100% 98%
54% 15 [err]-anoner only bPossibly Toxic Table 7 conpares

ot her kn&®mpeaindi vi r al Cergenwteiort 0 t he anti viral VigeRrsnofset he present
inventfonE:;f;ﬁl arti”(‘,’ﬂ‘lea’[;,"“ﬁlfﬂé““%rrpou d of Exanple 3 is conpared to Ara-A
and Acyclovit for the d6¥80e required®ed" 20 r'g%ﬂe@e b{*"50 gphgeﬂf"ﬁ\'f\)?'ﬁs‘of
Her pes sinplex, type 1. This dosage is designated as the 1D50. TABLE 7
Inhibition Berr] of Herp®8 sinplex, type | 2565{4) — —
by Var®ous Antiviral Ag;?d%s Conpound [err] 30 )
Exanmpl e [err] Y31 Ara-A Y@ S0 7 6%5MyclovitW
1.74 35 [err]-anoner onlsge Sonme of th_e44qgrrpound§(4pr ovi d@dqby. thejgvention
have been evaluated in an in vitro tissue culture screen. This assay
invol ves the growth of &#5heet of celdsd4lon thdo Bbtt omasfidla ti ssuddicul ture
plate. The cells 40 were,infected with a viru train and overlayed with a
uni form | ayer of nutrienf agar. Filtel 'Haper 37@‘ s i nf*dYnat ed W'th
measur ed amounts of testezonpound werg dhen appls) ed ompqtdje surfagg of the
agar. 26he plates were incubated at 370C and the cells are then fixed with
Formalin and strained wi %5 tetrachrér® straphi® Zonest6dd anti vi+al
acgivity attributable to,d he test co nd ar en read in mllineters.
T(r?ékrmr phol ogy of prot ec%sted cel | s.isn}éaél uat eg7 %2 a scale of 0 to 4, with 0
i ndi cating conpletely daresged cells 43 @nd 4 padj cati ng—normal cells. Table
8 presents the results of this assay. Conpounds were anal yzed at the
i ndi cated concentrations.%%one sizes @fillicel | Pt@tectiomrare givem in
mllimeters. The numbers 3,3 parenthesis folloyipng the zone sizes are the
nmor phgj ogy readi ngs. 50 55 60 E : _

1.56 - 9 (4) — -

78 — 7 (2) —_ —

35
Claims for the Contracting States: BE CH DE FR GB IT LI LU NL SE

1. A nucleoside of formula {I}
40

HOHg o)

o, . F ' (1),

45
HO F

a protected derivative thereof, or a pharmaceutically-acceptable sait thereof, in which R is a base of one of
the formulae:

50 o

. 5 _
| 1 . 76 l;l\

.sl R N‘)“I>
. A

: NH2 NHo
1
© =R N‘Jsi?j}
: !2 1 f:'v| kﬁ/ ?\J
: |

—

N
0
65

14




65 13 0 122 707 TABLE 8 In vitro Tissue Culture Screen Conpound _
.Concentration Virus Strains Used 5 from k:
i npregnating sol uti on Exanpl e ([err]/m) PoIid)RII '
Her pes Ann Arbor Semliki Forest 4 5000 {
-~ 65 4) - 10 1000 0 122 70747 (4) 50 (4) 45

(4)™ 19 (4) 500 el - 45 (4) 40 (4)

17 (4) 15 : In mnssue Culture Screen 39 (4) 40 (4)

32 (4) 14 (4) 125 34 4) 37 (4) 24 (4)

10 (4) 62.%mpound  Conce@®ti¢n}) 34 (4)  Virus Stpdlns(Uspd 7 (3) 20
31.25 & _from Ligip(egpating solutio (4) 16, (4) - 25 |

15 (4) r&p}e (4) ug/mt) 25 olio ili Herpes Ann Ar_?%r_ 5Sem|hk| Forest

14 (3) 24 (4) - 6.25 9 (1) 20 (4) -
3.13 4 - 5000 15 (4) - -68@) 1. 56 —

9 (4) 1o - .78 Clains for

0 - 7 (2) - 35
the Contracting States: BE°CH DE FR GBI4 LI LEP WL SE 5@\ nucl d8¥de of
fornula (1) 40 [err] a prspected derivgthyve thgsaof, orga,

. . : _ 17 (4)
pharmaceutical |l y-acceptabl e salt thereof, in which Ris a base 017 one of

the formul ae: 50 250 39 (4} 40 @D N [ eexd 01d2z28 707
TABLE 8 In vitro Tissue q#%ture Scr een. Conpound Concentration
Virus Strains Used 5 om i#dtegnat Ph sol uf&h ExandP&
([err]/m) Polep.e 111 Hessngs 40y Arboryy gpem | i ki Jyorest 4
5000 20 - 65 (4) - 10
31.25 15 (4) 30 (4) 16 (4) -
K_/ 25 15 (4) 27 (4) —
25 125 14 (3) 24 (4) — —
6.25 9 (1) 20 (&) — —
3.13 - 15 (4) - —
30 .
1.56 - 9 (4) — —
.78 - 71(2) - —

35
Claims for the Contracting States: BE CH DE FR GB IT LI LU NL SE
1. A nucleoside of formula (1}

40
HOHo

(1)
45

HO F

a protected derivative thereof, or a pharmaceutically-acceptabie sait thereof, in which R is a base of one of
the formulae: )

50

o) (8]
S o
Je o5 ey 3
55 o) T HoN |
N, NHy
60 26 R1 N Bl ?‘\>
!2 1 6‘ ‘LRI/4 ?\l
oZ N ‘

65
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000 | 47 (4) 50 (4) 45 (4) 19 (4) 500

M4 (4) 45 (4) 40 (4) 17 (4) 15
250 39 (4) 40 (4) 32 (4) 14 (4) 12
34 (4) 37 (4) 24 (4) 10 (4) 62.5 28 (
.34 4) 21 (4) 7 (3) 80122 707 15 (4) 30 (4)
116 T4) - 25 15 (4) 27 (4) - 25
{12.5 14 (3) 24 ( - 6.25 9 (1)
20 (4 - 3.13 - 45 (4 - 30 1.56
() 9 (4) - .78 cu=crr®® (4 7 (2) -

35 Cains for the Contracting Statgd:: CHDEFR @ ITL LUN SE 1. A

nucl eosi de of fornula (1) 40 [errQ” 4 .
(I'). a protected derivative thereof, or a pharmaceutically-acceptable salt
t hereof , 'TH™RAI CE Ris a base of one of the fornulae: 50

0 N [efr] gzﬁz jzmt,“’é’_rbf‘]m‘?'ﬂ“%icb'ﬁ“’l%mdm [err] is hydrogen, nethyl,
brono, fl UORDIs blHOEHBIOEr ibgd0; [err] is hydroxy or amino; [err] is brono,
chl oro or i @dowclBosiddasitilinedis cidith B8 whikiith8RebdhTdrSth Foldhds 3. 129 B8

car bohydr at & Anyrleqsidle psclftmeltig ariy- 12 Daichi 2 6ru(bhﬂﬁ@ﬁ&ﬁaﬁiﬁ%ﬁé&%&ﬁﬂ%ﬁ&

cl ai med i'ﬁ?cl aiml or claim2, or a pharmaceutically-acceptable salt
thereof, in which 5 Ris perr] in which 25 NH err] is as defined in
claim11l. 4. A nucl eoside as cla'bmad in any one of]claims 1 to 3, or a

phar maceuti cal | y- accept abl¥e Z thereof in whi r's 30

NH2 33%and [err] is as d;in inclaith1. 5.1} (g - nmethyl - 2,4 - dioxo
-1H,3H - pyrimdin - 10%ylY¥ -1,2 - desoxy -oZ ZN difluororibose, or a

phar maceuti cal | y-acceptabl e’ salt thereof. 40 - 6.1 -(4 - amno - 2 -
oxe - 1H mupkimdin - 1 - yl) -2 -desoxy -2,2 - difluororibose, or a
phar mas R' is as defined in claim 1.
i t:‘ Q pucleoside as claimed in any one of claims 1 to 3, or a pharmaceutically-acceptable salt thereof in
which R is
30 NH2
1
N4l]/9
)\N

35 0 l

and R! is as defined in claim 1.
5.1 -{5 -methyl -2,4 -dioxo - 1H,3H - pyrimidin -1 -y}) -1,2 -desoxy - 2,2 - difluororibose, or a
pharmaceutically-acceptable salt thereof.
40 6.1 -(4 -amino -2 -o0xo0 - 1H - pyrimidin -1 -vyl) -2 - desoxy - 2,2 - difluororibose, or a pharma-
ceutically-acceptable salt thereof.
7.1 -(4 -amino -5 -iodo -2 -oxo - 1H - pyrimidin -1 -yl} -2 -desoxy -2,2 -difluororibose, ora
pharmaceutically-acceptable sait thereof.
_ 8.1 -124 - dioxo -5 - fluoro - 1H,3H - pyrimidin -1 -yl) - 2 - desoxy - 2,2 - difluororibose, or a
‘\J 45  pharmaceutically-acceptable salt thereof.
9. A difluoro-desoxy carbohydrate of formula (li):

1

s Y'OH,C oy,
F (1)

Y0 F

in which Q is CHOH, CHX in which X is a leaving group, or >C=0; and Y' and Y?, independently, are
hydrogen or hydroxy-protecting groups. '
10. A carbohydrate as claimed in ciaim 9 in which Q is CHOH.
11. A carbohydrate as claimed in claim 9 or 10 in which the carbohydrate possesses the same
60 configuration as ribose.
12. A carbohydrate as claimed in claim 9 in which Q is >C=0.
13. A carbohydrate as claimed in claim 9 in which X or CHX is a solfonate leaving group, chloro or
bromo.
14. A carbohydrate as claimed in any one of claims 9 to 13 in which Y' and Y? are hydrogen, or a
65 protected derivative thereof.

55
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1H - pyrimdin -1 - yl) -2 -desoxy - 2,2 -difluororibose, or a

" pharmaceutical | y-acceptable salt thereof. 8 1 - (2,4 - dioxo - 5 - f

- 11-1,3H - pyrimdin- 1-yl) - 2 - desox - 2,2 - difluororibose, or a
45 phar maceuti cal | y-accept abl e sf 1124 9. A difluoro-desoxy
carhdhydr at e50fDdsey Bl didolol 2 oxolBbde] orfa%rét&té&memu@ théredeHOH, CHX in which X
i s a | eavi ngegr-metpanefiifomioxiR- deubdfimmm}or@:mdse[ e & grotedtétepieaidemedeyf, ar e

hydr ogen or 1ﬁy2:|%w-qm=cmftte@mpwg e ted:daﬂvaweceafmh drate as clained in
FRTUE Ry e ab M s A T 'EF'a".]zé i @F RITEBE 10
in which {45 Ef ﬁ@ﬁﬁ?&fé"r‘é’é WS Shmadina 1?'% éﬁﬁ) efuﬁs gmgm v e

12. A car baNaab@psad Gleadanllnld%dGﬁr@H mcamig]mVWchG H)@a Ghd Y& 3re hidroxy, or
car bohydr abetea@d aérixetive therenf, @fithia ivas® ak Hefinvkd dltladh orand:HX!esnedae@durﬁgjtnab:etebteav| ng

group, chlwres or br orm 14. A car boh drate as cl a| rre i one of
9 to 137 nroe n a ﬁ‘dnﬁ mrﬁlf’sér l6 énﬁzgjgg la (I Pﬁéﬁ ig IS EgHoor?
derivati v§ Wat thmo ‘}(ﬁ pEIe3 2 soxy uoro- 2- 6xo-r1Pose,
or a prot ectzedt\ rdﬁlbbs\iﬁtof Mﬁndkhml’&prharﬂn@ceutlcally acceptable salt thereof as claimed in any one of

1- Met hanegelmﬁd)mw docyp sQanaes alagéntdi f| uorori bose, or a protected derivative

ceutically-acceptable salt thereof. 7.1 -(4 - amino - 5 - iodo - 2 - '

t her eofis ins '[% 2f°2“t‘g ) ‘H'thb?f m@y@al'wwtaﬁwe'@e?fs@f B&lejmpdtin v one of
thereof . ﬁ_§ "23. .-% aé‘ Jﬂg mlﬁmﬁ E %p @@m‘ vzq)% Wlnacltgcls)de gfsfoﬂ\%fa (Ined
in clai msors ghor dafl cEébEHBYe's@l%e lainfe8 ﬂpa\ﬂ ci$ &1 R 80$s@€&alté&9vng loRd 43S

from a combegpengbgnglvyacibabeehreets BtM‘dhE@Sthdﬁfo@. Formula (I). 19. A process
for premarlng a conpound of Fornula (I) as defined in clains 1 to 8 which
conpri ses 'E'Bﬁé?"?@c%!"&‘ﬁ'ﬁﬁﬁﬁﬁd%f Formula (I1), as defined in claim9, in

which Qis wpm@gglfonmam?L%ﬂlqs@agfJamf.aoas% or a protected derivative

th\/eof with a base as ined In claiml, and, if desired, renoving the
prot ectd ng groups. 10 20. Aqpmpcesy for preparing a corrpound of
Formula (I1), as defined in claim9, W Th Q is CHOH, or a protected

derivative thereof, which conprises regduciing. a conpound of Fornul a (15,
which Qis >C=0O, or a protected derivativd thereof. 21. A nucl eosi de of
formulg (1), or a pharmaceutl cal l y-ac¢t®ptdbl e salt thereof, as clained in
any one of c ; use as an antiviral o 22. A

nucl eosi da,pagegfgé?mrfgeme;“ -8t %{‘aﬁ‘PFé?‘ﬂ'ﬁ%'éa‘E"F%‘é"r"f v"ng?eeﬁt"aw@ Risp base g gt |
as claimed in any one of clains to 8, for use in the treatnent of herpes
i nfections. 23. A pharmaceuti cal forrrul ation which conprises as an active
ingredient, a nucleoside of Jormula (1), or a(-phar maceuti cal |y acceptabl e
salt thereof, as clained in|pny one of clains 8 associated with one '
or nore physiologically-a carriers es therefor. 20 d ains
for theo Contracting State: ATs A process ﬂ% Q r| ng a nucl eosi de of
forrmla(l) 30 [err] a protected

derivative thereof, or a pha!r maceuti cal | yzaccept abfe salt thereof, in which
R is a base of one of the fornul ae:

. NH, NHg
\ 45
7 S
Py k3= %

50

R

2N CH=CHR®

55 !2 , o
N
|

o)

50 in which

R! is hydrogen, methyl, bromao, fluoro, chloro or iodo;

R? is hydroxy or amino;

R® is bromo, chioro or iodo, which comprises the removal of the protecting groups from a
g5 correspondingly protected nucleoside of Formuia {l).

16
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0 O [err] in-which [err] is hydrogen, rrethyrll@
byono, fluoro, chloro, or Fodo; [err] is hydroxy or amno; [err] is bro

chloro or iodo, which conprises the renoval of the protecting groups froma
65 correspondingly protected nucl eoside of Fornula (I).. 16 0 122 707 2.
A pfocess for preparing a conmpound gf 4 E?r ba (1), or a
pharkaceuti c accept abl e salt thereo as defined in claiml, which
coerrl ses &Qaﬁ{ﬂ, fn%\fl d’g‘fﬁ@ Wg;@f’;‘ﬁif’?ﬂ?g&;‘ ‘i”ldg’a‘l’:t%?‘f‘j (I,‘,fe"yrar‘ice\m?f"'@ﬁ“@‘?@f@ﬂx
which Xi's a leaving group. and [effq f'ert™i ndependent Iy, are
hydrogen or hydroxy- prot ectr ng gr pups, with a base as defined in claiml1,
and, if sdesr red, renoving any provesic oups. 3. A process for preparing
a nucledside as claimed in claim1 or 2Yn Which the car bohydrate noiety is
2- desoxy-2, 2-di fl uororibosyl. 15 4, cess for preparing a nucl eoside
as claimed in any of clains 1 to 3 or a2 phar maceuti cal | y- acceptable salt

thereof, in Wnrch Rrs 25. [err] I n
whi ch [_‘rr as def ed ﬁé QESEPe - eé)%dm 2 o .
nucl eosi de E;?H %!i gﬂﬁé’f’ ik, 1Binoving g bl Al drbaor ¥ -
accept abl e e ann osgitelas cl ﬁ'reEI br2 |h$vhﬁﬁthd€ rbcilﬁdraieﬁndidt\arbm

1. 6. A prmms&zaasm fGlosoriB&@el. 1 N any one of cIarm; 1to 4 for preparing 1 - (5
- met hyl® - 244A pradésssia@ preparidd, Bycleogiger dsmilaiined in apy of gigims 1 tq 3 pr 2 phyrg@sRyticaliy, 2
_ di f | uor ofFanipble salpthergofy itk &dtt i cal | y-acceptabl e salt thereof. 40 7.
A process as clained in any one of clainms 1 to 5 for preparing 1 - (4 -
amno - 2 - oxo - 1H - pyriendin - 1 - yl) - 2 - so>§y-22-

di fl uoreai bose, or a phar eutigtal | y- accept abl | iRt hereof. 8. A process
as clainmed in any one of %l ai 1 to S¢for pre ar | gl-(4- amno - 5 -
|dd_0'-2-oxo-1H-pyr n-1-yl) - 2 oxy - 2,2 -

di fluorori bose, or a pHar eutical | y-accept &l e |salt thereof. 9. A process
as claieed in any one of clains 1 to 4 for preparrng 1 - (2 4 - dioxo - 5 -
fluoro - 1'"|Wh3¥'l'1's@5defgyﬂ"rﬁad"h -1 - i./f 2 OXy

di f uoror i pcgggabg@gf:amg P%‘ﬁ%egﬁ‘ﬂe&ﬂi’ﬁ? KpsshiR & g GLRA g Prarraceyiaty-
process for ound of Formula (I'l): 1 [err] 55 in which Qis
CHOH, apd Y and [err] are mdependenthy hydrogen or hydroxy-protecting
groups, which conprises reducing a conpguhd f Formula (I1) in which Qis
>C=0, or a protected derivative thereg A I f desired, renoving any
protecting group present. 11. A proc f preparing a conpound of Formula
(1), ig which Qis CHOH, as cIarne N a|m10 i n which the product
possesses the sane configuration as ri b(bse 60 12. A process for
preparing ndf isoag glefined indlafm dlor o i bose or protect ed der| vatrve thereof as
cl ai med | npy(;ll ?%n - Iclagfdj:ggy org omﬁ;l:%rog,bzsg g@apa maceutrcal% Jc pgg/:le salt th;rl;c?fH
phar macguti'c x,ra pn.a.mee ik Gonl BELSRG 1 58805 SRy 3 oo i -

pyrimidin - 1 -yl) -2 - desoxy - 2,2 - difluororibose, or a pharmaceutically-acceptable salit thereof.
8 A process as claimed in any one of claims 1 to 5 for preparing 1 - {4 - amino -5 -iodo -2 -oxo0 -
1H - pyrimidin -1 -yl) -2 - desoxy - 2,2 - difluororibose, or a pharmaceutically-acceptable salt thereof.
t\/ 9. A process as claimed in any one of claims 1 to 4 for preparing 1 - (2,4 - dioxo -5 -fluoro - 1H,3H -
45 pyrimidin -1 -yl} -2 - desoxy - 2,2 - difluororibose, or a pharmaceutically-acceptable salt thereof.
10. A process for preparing a compound of Formula (lI):

1
Y OHzC

O«
50 Q
-F (m
Y20 F :

55 in which Q is CHOH, and Y! and Y? are, independently, hydrogen or hydroxy-protecting groups, which
comprises reducing a compound of Formuia (I} in which Q is >C=0, or a protected derivative thereof, and
if desired, removing any protecting group present.

11. A process for preparing a compound of Formula {lt), in which Q is CHOH, as claimed in claim 10, in
which the product possesses the same configuration as ribose.

60 12. A process for preparing 2-desoxy-2,2-difluoro ribose, or protected derivative thereof as claimed in
claim 10 or 11.

13. A nucleoside of Formula (I}, or a pharmaceutically-acceptable sait thereof, whenever prepared by a
process according to any one of claims 1 to 9.
14. A carbohydrate of Formula (ll), or a protected derivative thereof, whenever prepared by a process

65 according to any one of claims 10 to 12.




process according to any one of clains 1 to 9. 14. A carbohydrate of :
JFormula (11), or a protected derivative thereof, whenever prepared by

process 65 according to any one of clains 10 to 12. 0 122 707

Pat ent anspruche fur die Vertragsstaaten: BE CHDE FR GBB IT LI LU NL SE 1.
Nuc{eosid der Formel (1) [err] oder ®it22y@®%hut zt es Derivat hiervon oder
o e e R ANReRIDAL SRRl sRcR DL caPLI b R 44 gendel ne Base der

0 20 1. Nucleosid der Formet (1} I H2N j*

NH2 NH2 25 0 N-~~~~~~ 30 R2
CH CHRF3 35J2 oN 0 wobei R WAassgy offo Met hyl, Brom Fluor, Chlor oder

| od ist, 40 R2 Hydroxy oder Amn aryt€l |t und R3 fM Brom Chlor
oder lod steht. 2. Nucl eosid nach Ansp uch_l$ wor i n der (n,

Kohl enhydr at - 2- Desoxy- 2, 2-di fl uorri bosyl 149t. 3. Nucleosid nach Anspruch 1
oder 2 oder ein pharmazeuti sch annehnb&resFSal z hiervon, worin R fur 45

0 oder ein geschitztes Derivat hiervon Ng&r din pharmazeutisch annehmbares Salz hiervon, Rorin B f
R irgendeine Base der folgendenfBrn@&thcistN 50 _

| steht, wobei R1L wie imAnspruch 1 definiert ist. 4. Nucl eosid nach

i rgendeimem der Anspruche 1 bis 3 oder ein pharnazeutisch annehnbares Sal z
5 hiervon, worin RfG NRt NH 0 O1N 65 steht ungl RL wie i m Anspruch 1
definiert ist. 18 | 1111111

RL | S ';‘\>i 0 122 707
8
){,i', g "f?

20
0 HoN
L NH
25 ) R1 [ 9]\
3 "‘{{ Y o
2 ¢ 6 3~
)N[:, N N
0 |
30
R2
3
-4 5‘ CH=CHR
35 }1 8
o”
wobei
R' Wasserstoff, Methyi, Brom, Fluor, Chlor oder lod ist,
40 R? Hydroxy oder Amino darstelit und

R? fir Brom, Chior oder lod steht.
2. Nucleosid nach Anspruch 1, worin der Kohlenhydrat-2-Desoxy-2,2-difluorribosyl ist.
3. Nucleosid nach Anspruch 1 oder 2 oder ein pharmazeutisch annehmbares Salz hiervon, worin R fiir

/4 o 1 - NH 1
R — R
N/u]/ oder )Nj']/
50 o) N

N o) |

steht, wobei R' wie im Anspruch 1 definiert ist.
4. Nucleosid nach irgendeinem der Anspriiche 1 bis 3 oder ein pharmazeutisch annehmbares Salz

55 hiervon, worin R fur

NH, .
N= R
60 ! I
o) N
|
65 steht und R' wie im Anspruch 1 definiert ist. i
18

R R



5. 1- (5-Methyl - 2, 4-di oxo-1 H, 3Hpyrimdin-1-yl)-1, 2-desoxy-2, 2-di fluorribose
.oder ein phar rrazeutlsch annehnbares Sal z hiervon. 6.
1- (4- Am no- 2- oxo- IH-pyrlmdln 1-yl)-2- desoxy 2,2-difluorribose oder ei

pharmazeuti sch annehm bares Sal 3, Hz?' 7.
+ 1- (4- Am no- 5-i od- 2- oxo- | H pyri m ?p? 2- desoxy- 2, 2-difluorribose oder
ei n™phar ma"zéd@ Msthil-2A-dieerib3HesritBdin -vii1 @rdesmy- Z&dnflnormé@a 4ddi X phaomizbutiveh 1

H, 31 py A" S_Lsa' di fl uor bose oder_ ei n pharnmazeuti sch
annehan,gz%g Vi 13{'& % py'@'"d"i\./)ﬂ - %8758’8’3207)(?) HIeapthSASF Sif pBﬂF‘a?Bﬁ‘sﬁ%F”“G'I"T’) 10

[err]520 war i@ A& hd-5- Qh@dxo rimiB el Xa@bie, ARG Wage eﬂnsbhanﬂg@&ns&' ne

G uppe =@=Bmbéred$alz HimebnY' sowi e Y2 unabhi ngi g Wasserstoff oder

Hydr oxysch8it ¥ rf’fblp'h‘d* 3H1!0"mN0h1 -“Briedexat2. 2rdifuhrribpsspoderh eid, pihadazegisch
gekennzéf"?: §’rd ffB. T or qta 11. Kohl enhydrat nach Anspruch 9 oder
10, dadur ch ge Tt é‘fra me dl e gl ei che Konfiguration <9 Wi e

Ri bose hat. 12. Kohl enhyqlrat nach Anspruch 9, dadurch
gekennzelchnet dal Q for =C=0YsP=4ft 3. Kohl enhydrat nach Anspruch 9,
dadurch gekennzei chnet, daS X von CHX} ei Sul f onat abgangs- gruppe, ,¢hl or

oder ;,Bromist. 14. Kohl enhydrat nach gi nem der Anspruche 9 bis 13,
dadurch gekennzei chnet, daft Y' und serstoff sind, oder daB es sich
um ei n geschut ztes Derivat hiervon PY1andeI t. 30 15.

2- Desoxy- 2, 2-di fl uor-1-oxori bose oder ein geschutztes Derivat hiervon. 16.
1- Metpanskl & RREHOR AR p&éwne&baargg LghRts aﬁ@&%ﬁe%%ﬁe egﬂo&@ﬁmgg@o%@e“ vat

hi er von unabifangid-VIARSRStMT adeP HiirdxyitRltdritpecsiaiier el n geschut ztes Deri vat
hi ervon. 118.Kotflenhvaltar sagh Auspride 9sdaglrttugegerabaibnet\daR 4 KdOHRH en. Formel (1)

gprml 3 Ansiirkeblanhydgt @cBA"&aaﬂm echer ghk@nwhe#'@#meshne@aﬁ avdis oleishe Kanfigyretion

re&'f? (ﬁ% t zeen. N I sid-der . For e g kg & _csﬁ tz- 35 gruppen
ent f er nt. gKoh fih Ffé::n A2§ @IEJI g&legr;n elc net ulerQ[aBEJngé—l )
gemal 3 Mswumhoﬂemrsm&t adurc gekennzel chnet aB man e| ne Ver bl ndung

der For rrel14(l10|h igeraahacmmmdemermnerMsm badh tﬁdurmekenn@_ld\aet daRiX' etdetit und
Y sowi é" df"y "ﬁﬁaﬁd’ss' eigjgpsc iyqt hie 4 Wa% hi ervon mit einer
Base %emds 1tm vg %Iu r| eﬁem}éﬁh Be?‘?/ th?eNoﬁl I's die
Schut zgr UplpeﬁDéi uorr! Qse oder ges rst e ung el ner '
Ver bi ndungadwarrfaﬁem e He(vsleli)mggamlvsrb[axaﬁmgwuér|Femev0nge@mmmnsﬁdncr9: bisEY; iddutghf ur
CHOH st eﬂ@nnzwveﬁt difhegn gers einern zt'teme@efrq geaehditzieneYuplepsid dercherrodt (1) die Schutz-

gekeﬁﬁzgrueWﬁ hren zurrﬁi mz&s /lr) V\'Pli bis SQ rch_ 0

st ?I ne Ver géder%orme? gﬂee
Steht, gekehBimelen ezﬁe%"rbih%em el (1 QBmEE %tt.%r, ton pruéﬂes; WEHUHRG ei nes
Nucl eosces sdarunﬁow mne (% Hy&d@rsmj 6&8 ciR YBEcHRABLIDArS S iR BiRé s SRnER S

hi er vonDefaitaBver Ayspueh hmwpdmdémiptsdmauid-bssm&ga:bsenantfemn rales Mttel. 45
22. er werr@is @?meipmqedﬁerﬁe‘#ungéwﬁw Il ge@a'éPef@Iﬂﬁeso e 2erarins c h

Z‘ﬂ?eggﬁgﬁﬁfdu dgﬁ%}: ggéﬁgeﬁlmw?née dgg('?e&ﬂxtg‘% § %ﬁr\gﬁ ﬁhgp@%ggfﬁgbl ° 0
[ nmd :
dadurchh.gek.egumm@%rmehemdlac&reprecemnmsﬁmd ﬁﬂﬁil—ad;s el.For nel 0) odere ei In

phar rmzeutmsztmmﬁMrf@sleSatiszdethmbm TTP'BESI mgewdeatlﬁ@mnddrmhénsﬁamhe 1

' \S/ 8 ar‘gw ;E rmazeuﬁsgsw:;vrgpmqﬁe{ ;r%i r% enn elcﬁ? sie ein %tl '_%5| Ok SCh
annehnbag e UAER stk hoed L ROThS L ElaR  Hiviibs dé(%ea}t‘iaé’ﬁ S%¥pr uche
fur denvMeinbiung @sicsineat odeA-rF\eﬂrereV@ﬁ sabwge& wshnkdereatmgbmr@eesdnesprﬁdum a.eaards der

For med (erlutyqalt55 HO—|2 C e RS F

1. Verfahren zur Herstellung eines Nucieosids der Formei (1}
55

HOHy o R
{1),
60 F

HO F

oder eines geschiitzten Derivats hiervon oder einen pharmazeutisch annehmbaren Salzes hiervon, worin R
65 irgendeine Base der folgenden Formein ist:
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HO F oder eines geschutzt.en Derivats Hiervon oder ernen phar mazeuti sch
annehnbaren Sal zes hiervon, worin R 65 irgendeine Base der fol genden j§§§>

Fornmeln ist: 19 hliLLI1211221!/2112217 112171 11211121113- 0 122 707 O
0O N>~ IN H2N NH2 NH2 R2 10~~~~
0 ?\N 15 20w 45 CH=CHR3 wobei R Wasserstoff, Methyl, Brom Fluor, Chlor

oder™ od ist, 25 R2 Hydroxy oder OAMRR0702rstel It und R3 fur Brom Chlor
oder | od steht, dadurch gekennzei chnet, daB man yon ei nem ent sprechend
geschut zten Nucl eosid der Forngl (1) die Schutzgfhuppen entfernt. 2.
Verfahren zur Herstellung ei ddi ndung der Ya(1) oder eines

phar mazeuti sch annehnbaren 3 | zes hiervon Ee 4,%Jrf;%pruch 1, dadurch
gekennzeifhnet, daB nan eig i ndung dem E ) YOHC sY
OH2 35 2 !

(I'"'F F y20 Fwrin Q fur CHX steht und Y sowi e y2 Hydroxy sind, oder
ein geschujtztes Derivat hiervom,mt einer Base 2 gemaB Definition von
Anspruch da kuppelt und gewunschtenfal|ls die Schuilzgruppen entfernt. 3.
Verfahren zur Herstellung ei feosi ds genmy 6 ﬁ%ﬁh 1 oder 2, dadurch
gekennzei chnet, daB der Kohl ¢nhyglr atrest 2-Des A4 i fluorribosyl ist.

4. Verfahren zur Herstellu eNnes Nucl eosi ds genaB Nrgendeinenlder

Anspruchesl1l bis 3 oder eines KY phar mazeuti sch annehnbaren Sal zes
hi ervon, dadurch gekennzei chnet, daBngzH 45 NH2 N N 4LN
~~~oder N 50 NI'NL |
0 | steht, worn R we imAnspr efiLoe?t ist. 5. Verfahren zur
Herstel | ypg el nes Nucl eosids gem |1 i ge ei nem der AnsprCche 1 bis 4 oder
ei nes pharmazeuti sch annehnbares SQk)Esa I ervon, dl adurch gekennzei chnet.
daB_Rf ~ NH2 60 l N~ R
wobei
R' Wasserstoff, Methyl, Brom, Fluor, Chior oder lod ist,
25 R? Hydroxy oder Amino darstellt und o

R?® fir Brom, Chlor oder lod steht,
dadurch gekennzeichnet, da@ man von einem entsprechend geschiitzten Nucleosid- der Formel (l) die
Schutzgruppen entfernt.
2. Verfahren zur Herstellung einer Verbindung der Formel (I} oder eines pharmazeutisch annehmbaren
30 Salzes hiervon gemaB Anspruch 1, dadurch gekennzeichnet, dal man eine Verbindung der Formel (il)

1
Y OH,C
(n

35

Yo F
worin Q fiir CHX steht und Y' sowie Y2 Hydroxy sind, oder ein geschitztes Derivat hiervon mit einer Base
40 gemal Definition von Anspruch 1 kuppelt und gewiinschtenfalls die Schutzgruppen entfernt. )
3. Verfahren zur Herstellung eines Nucleosids gem&B Anspruch 1 oder 2, dadurch gekennzeichnet, daB
der Kohlenhydratrest 2-Desoxy-2,2-difluorribosyl ist. . ) _ '
: : 4. Verfahren zur Herstellung eines Nucleosids gemaR irgendeinem der Anspriiche 1 bis 3 oder eines
LN pharmazeutisch annehmbaren Salzes hiervon, dadurch gekennzeichnet, dal R far
45 :
0 NH,

| . N~ R
| oder l
50 } )\ N
o] T o |

steht, worin R' wie im Anspruch 1 definiert ist. ) ) ) ) )
5. Verfahren zur Herstellung eines Nucleosids geméaB irgendeinem der Anspriiche 1 bis 4 oder eines

%5 pharmazeutisch annehmbares Salzes hiervon, dadurch gekennzeichnet, daB R fiir

1

NH,

60 N~

65 steht und R' wie im Anspruch 1 definiert ist.

i ) O DR
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86 steht und R wie imAnspruch 1 definiert ist. 20 r
122 707 6. Verfahren nach irgendei nem der Anspruche 1 bis 4. dadurch
gekennzei chnet, daB man 1- (5 Met hyl -

2, 4- dj oxo- 1H, 3H-pyr| mdin-1-yl)-1, 2-gl Yzgy 2-difluorribose oder ein
pharwzeutlsch annehnbares Sal z hi ervon herstellt. 7. Verfahren nach

i r gendei nemp dx %qj‘gag se'%de P’@ dsr Andprdehed risgededvmly gdkerinerichnetcizR man-(5-Methyl-

1- (4- Ami no; Ao P YEBY P a2 iesprye 5 difuorrass gdep ein_nitpAmagryFisch HorsEmbetes Sk n
phar mazeut i sch vameéﬁrmaqh Sndebrh db AHsNBhe NBsS! &lalion h

I rgendei AerhradenH Ammpdumhgz -Heddky52, 5d|flxﬁglﬁbé§&bdegen %&&%ﬁ?::ﬁgeg%&? el a,t“}sz Q?,:‘:n
1-(4- Am nohe’5m|'fod 2 0x0- 1H pyrimdi n-1-yl)-2-desoxy- 2, 2-dif| uorr| bose oder
ei n phar mazeyl ! § r‘é‘ Hisfsaires deAnsprii ‘F"eﬂ\?é‘ﬁ dpelrah gskpnnzeichget, daB nGin 1\@ARBAY en
nach ir genéﬁ_.wggm, SV KRS BT LRSS 7-& dHuoTBRse roR" §BKRAFET ErthetnneliBravasalz

1- (2, 4- Dicoxo-9. ﬁerfdhtbﬁlhac]:Hga‘He@é{'ﬁ b&adidtachs YLxl%a%%%n%e%ﬁrm BL@RJHEQ%eodeer
ei n phar ma2duen 16SH-parimiginibiizersdsab 2-dueFives SRF S IphdrmazeliiscVednhamiaRs 28U,
iHer st el | un@'eéff \??'St\"/é’r bi ndung der Formef (11) 15

1Y O C %fa?rirﬁur#erﬂg g §iner Verbindung der Formel (1)

Fwrin @ fM CHO—l steht und Y1 sqwi e Y2 unabhangi g Wasserstoff oder

:Hydr oxyschut zgr uppen sind, dadu-rthOUg]‘(QnEzqi chnet, daB man ei ne Verbi ndung

ider Fornel (I1), worin Q fur =C=0 steht] od@r ein 25 geschutztes Derivat
hi ervon reduziert und gewnschtenfalls | gi ne vor handene Schut zgr dppe
entferntyp 11. Verfahren zur Herstellu gqel ner Ver bi ndung der Fornel (I1),
worin Q fur CHOH steht, gemaB Anspruc 0, Madurch gekennzei chnet, daB das
Produkt die %gﬁl che Konflguratlon w,e Ribose hat. 12. Verfahren zur

stel | ung’] ge zemm‘t%’éﬁ” S?‘f'aqﬁ’ i’ nahaeis, Yarsersto wEyich ytegiunpen sipht

er
o S0 i el oy e R RS
iei n phar magmine.sch annehmbar es |ervon dadurch gekennzel chnet

nach ei nem Véﬁf\édmabmn Ryr unrgesnde\rerb@:mapg dehRerrel fi swé&rinh@ rfgreGHaM btéhtV\@ernden
ist. 14. Kﬁ?ﬁp Feﬂurcaeﬁkem#'ﬁ'met def gsﬁmh@ erpleipis Kenfigyratian vibe Ribgsethahi er von,
dadur ch g jﬁg’ i Bues Vg e PeRtoas SinrhRATEIIIRe Setets hiervon
Anspruc he 1 | siaeageﬁatrlﬁéll I Y@rden dhgttmazélﬁscﬁem%fa?ersl 951233&%% Sftirch

elft Go

Et at s cont ﬁékérinﬁﬂ&hﬁet BB eEhbdbinkm VeHanireh ikdendeideNier Brsplichilil 6is @BiSig den 13l a
(1): 40 HOH2 Qa4 4ohlenhydrat der Formel {il} oder ein geschiitztes Derlvat hiervon, dadurch gkllel@hzeichnet, FaRE3 de

ses deri ve%achBf'Edé"éahEPB irgpndgigessies Aasprish HtinBRdetgestelli waear isaccept abl es,

formul e dans IacLueI |l e R represente une base reé)ondant a une des forrrul as
sui vant es: S\Gn cations pour les Etats contractants: BE CI-UJE FRGB IT LI LU NL SE

1. Nucléoside de formule (l):

40

HOH» 0
(1),

l, !

45 HO F

- un de ses dérivés protégés ou un de ses sels pharmaceutiquement acceptables, formule dans laquelle R
représente une base répondant 4 une des formules suivantes:

Q
NS Al N(*L"\/!Er;l\>
' 4
A e A
I HpN |
NH, NH2
4 R1 6\ 91\
5I N 8
Ko 8 LEPd
I
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t R 1 . R1 NH2 : NH2 60 ‘

S~HR1 N65721 1 11111111211111111212221111111111 : ~~~~~~~~
0 122 707 R2 -. CH =CHR3 5 N
06~~~T~~ R represente un atone d' hydrogene, un groupe nethyle, un atone
brome™un atone de fluor, un atone g3 4gE ou un atonme d'iode; 10 R2

represente un groupe hydroxyle ou un groupe am no; R3 represente un atone
de brone, un atome de chlore ou un atRfne di ode. 2. Nucl eoside selon |la
revendi cation 1, dans |lequel |a fractlon carbohydrate est | e groupe
2-d6soxy- 2, 2- di fluororibosyl e. ifcieosia& el on 1a revendication 1 ou
2, ou un de ses sels pharnaceutiqgéﬂp accept abl es, dans 75 lequel R

represente 2 °o” NH2 N e N

ou ou ou 20~~~~~ 25 R ala
si gnificati oft' l@ie'bsemeemdmn’s dlhadrpwen:dugmw wAthile. ug atomecle drpsieden aterhege fluoyne
quel con ue’“ o [fbc" un de .ses sel s pharmaceuti quenment

accept ab €s, gdég%smg Je%&négé'pm%n gwme umstom&lidde. @ I a

significatio Bk dsite Gel Elfevéralcﬁti%\'i@ hﬂa&deﬂﬂfrﬁcnoﬁsarﬂoﬁydrate est le groupe 2-désoxy-2,2-

1- ( 5- met hydifudrodbadyiexo- | H, 3H pyri m di n-1-yi)-1, 2-desoxy- 2. 2-di f | uorori bose
ou un de ses3 s!‘b'F'swgﬁ &flamle cAYEIdpataRE P 2aUcHs &%5 se's Phgmagegtiquement acceptables, dans

1- (4- anihdee'dL8er 18 By ri ni di nl - -yl ) - 2- d6soxy- 2, 2 dlfluororlbose ou un de
ses sel s pharma- 40 ceutiqggenent acceptabl es.

- (4am no- 5-i odo- 2- oxo- 1H pydji m 1n 1- yI) 2 desoxy 2 dlfluororlbose ou un

de ses sels phar maceuthue'me accept (2 4-di oxo-5-fluoro-1
H, 3H py#i mi di n-1-yi) - 2d 22d|fluoror|b un de ses sels
phar,_vfaceuthuerrent accepfa bNes 45 9. Difd or'P desoxy- car bohydrate de
formule (11): 1 YOH2C

F F dans Ifaquel I e Q represente CHOH, CHX oui X est un groupe qui s'eloigne,

5 igation ef dans la revendication 1.
ou >C=QGs t anql osnde selon F’j rg Guelconque des revendications 1 & 3, ou un de ses sels pharmaceutiquement
acceptables. dans lequel R représente
NHo
30 1
N~ ' R
)\N

3% etR'ala signification deflme dans la revendication 1.

5. Le 1-(5-méthyl-2,4-dioxo-1H,3H-pyrimidin-1-yi}-1 2-desoxy-2 2-difluororibose ou un de ses sels
pharmaceutiquement acceptables.
6. Le 1-{4-amino-2-0x0-1H-pyrimidin-1-yl)-2-désoxy-2,2-difluororibose ou un de ses sels pharma-
40 ceutiquement acceptables.
7. Le 1-(4-amino-5-iodo-2-0xo-1H-pyrimidin-1-yl)-2-désoxy-2,2-difluororibose ou un de ses sels
pharmaceutiquement acceptables.
U 8. Le 1-(2,4-dioxo-5-fluoro-1H,3H-pyrimidin-1-yl)- 2-desoxy-22dlfluoronbose ou un de ses sels
) pharmaceutiquement acceptables.
a5 9. Difluoro-désoxy-carbohydrate de formule (Il):

1
Y OH,C O«

(m
50 F

Y20 F

dans laquelle O représente CHOH, CHX ol X est un groupe qui s’éloigne, ou >C=0; tandis que Y et Y2
55 représentent chacun indépendamment I'un de I'autre un atome d'hydrogéne ou un groupe protecteur du
groupe hydroxyle.
10. Carbohydrate selon la revendication 9, dans lequel Q représente CHOH.
11. Carbohydrate selon la revendication 9 ou 10, ce carbohydrate ayant la méme configuration que ie
ribose.
60 12. Carbohydrate selon la revendication 9, dans lequel Q représente >C=0.
13. Carbohydrate selon la revendication 9, dans leque! X de CHX est un groupe sulfonate qui s'éloigne,
un atome de chiore ou un atome de brome.
14. Carbohydrate selon l'une quelconque des revendications 9 & 13, dans lequel Y et Y? représentent
chacun un atome d'hydrogéne, ou un dérivé protégé de ce carbohydrate.
65 15. Le 2-désoxy-2,2-difluoro-1-oxo-ribose ou un de ses dérivés protégés.
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QU un groupe protecteur du groupe hydroxyle. 10. Carbohydrate selon |a

revendi cation 9, dans |equel Q represente CHOH 11. Carbohydrate selon |'s

revendi cation 9 ou 10, ce carbohydrate ayant |la n6ne configuration que |le

ri hosa. 60 12. Carbohydrate sel ong gopeygpdi cation 9, dans |equel Q

repi"/sente >C-O 13. Carbohydrate sel on revend| cation 9, dans |lequel X

de CHX est un dﬁﬂr@es&‘awgg yiox &FE%V &P Bif‘sg?ief'b%°'a‘t'b¢?éeﬂ€e"tﬁl%?‘Egebu un
CO

atome de brone, Bhoses el otue  des. Levandisatd ons

sé de
9 a 13, dans odrgiBHes on eq stwa?n“ﬁ%ee { Ghbok prefebtubFur §EBSi6L JBYSH 08 B Heoteddhe
un derive pr obage catesadaad. bohydrate. 65
2- desoxy- 2, 2- dHﬂIW@r-@numrarmrb@gecomovmed@mesl) dmmw@@mpﬁa leqy@eendigapiongs 1 a 8,

1111111 1 111 1§aﬁfglse en Caqtﬂ_l ngﬁ pler] ug composeé de formule (Il) comme défini dans Ia revendlcatlon 9,

1- 6t hane- sufFRIRERE S “e oﬁf f& mﬁgﬁﬁﬁ%ﬁ i i ahs il briEion 1. o

pr ot eg6s. ,017eveme||2 ﬂ%ﬂaﬁy,e.ae pkd brateBtbdrfOSE ou un de ses deri ves pr ot eges.
18. Proc6de de 2prreqrédédei nnépadhm @ORBPPEE dda)rn‘nolérmllcem@é YefioDaunela deybndiviatighcan ans
| es revendi ctaﬂl!eﬁﬂg fipfeﬁeete CHAHaeu Eyri dasiveprotége qw FO"MPFS caypctérigé e fequibjonsige a
groupes pr ot EEYE §°’H°‘\§§1 2} edocens 'quelie it EnE T%P@ﬁ""dﬁmgge PR FApROSe-

COrr eSpO”dﬁnE@emo ucl ﬁs Py @ogﬂ%rbédge&eil;f aceutiquéentent cceﬁgﬂ?les felkjn une -

comme defi ni dansw.hd%s.ﬂe‘dendhﬁatmm:surﬁ dé\ s& saabwhweut&ﬁereéht Gecefitdbléd selon I'une
consiste A cwpbmueu.:lesr@ iogiengied 8, en Nud de |{utiliskr, pagoleninaitedidnt ﬁmfegta:nshdrmes
revendi cati on g3 Faaggatqo 'I"F%“? %ﬁngs @"@I—W’eq' %}iﬁ"é ”ﬁ%é'e‘?s'd 2‘“'9 (1), ou
eoresent gt LTI At BINRTNaR b G Ll
de fornmul e e sedV EC une ase C a frevendrcat |on

event uel | errent elimner les gr oupes pr ot ect eur s. 20. Procede de pr epar atl on
d'\uA conposeReyendicatigns|peur(IEta} cantyastenttd® i ni dans | a revendi cation 9, dans

| aquel | 9 repr eé%&%gd%ratmngun nucledarlge fonpmu(?e @ge de ce conpose,
caracteriSe en te hpose de forrmule (I1) dans

55 representent chacun independanmment |'un de |"autre un atome d' hydr og

consir's gt fe°Un"c
| aquel l e Q represente >C=0, ou un derlve prot ege de ce conpose. 21.

Nucl eosi de de formule (1) ou un de Here maceut i quenent acceptables
selon | "une i5 quel conque des revendi catijons |1 a 8, en vue de |’ utlllser“)
come agefft antiviral. 22. Nucl 6oside de R (1) ou un de ses sels !
pharnaceuthuenent acceptabl es selon | gyel conque des revendi cations 1
A 8 en vue de |'utiliser pour le traitenment d'infections herpes. 23.

For mul ati on ?Haf’ éﬁft"F Ug‘e%%ré'ﬁ&hfes SPHPRErMIsaytiaHeaant acaeptabies. forppuls gensdenyplite
de formul¥ ([t 88 OFfR ¢8e derdormiles syypRieFaceut i quenent accept abl es, sel on

| " une quel conque des revendications 1 A 8, en 20 association avec un ou

pl usi eurs supports ou vehlcules hysi ol ogi quenent cceptables pour ce

nucl eosi de ou ce sel. rRevendi cat i I " Et at
contractafft: AT 25 1 Pr edg de preparati dl n cI eosi de de
formule (1): R 30 F(1)
HO F- d'un de ses derlves prlot eges ou d' Wde ses !;el S
phar maceut i quenent acceptables, fornmule dans |aquelle 35 R est une base
d' trfe des+sf ornmul es sui vantes: 0 NHy NHj a ~~~mmmmm R 40
: 1
i =2 R
){1 ) I{sz‘ 9
50 oz N N 'i‘
r2
55 Z8~yy— CH=CHR®
2 4 6‘
)\N

60

ou
R' représente un atome d’hydrogéne, un groupe méthyle, un atome de brome, un atome de fluor, un

atome de chlore ou un atome d’iode; -

R? représente un groupe hydroxyle ou un groupe amino;

R® représente un atome de brome, un atome de chlore, ou un atome d’iode,

23




0 HON N2 ‘ NH2 50

0’ | R2 55
CH=CHR3 0AN 60 QU Rl represente un atone d' hydrogene, un groupe nethyle, @
at one~de brone, un atonme de fluor, un atonme de chlore ou un atone d'i ode;

R2 represente un groupe hydroxyl e goyan zgf7oupe am no; 65 R3 represente
un atonme de bronme, un atone de chlore, ou un atone d'iod

p i PRI ens Fg Jhpageiste 3 liminar ez grougps Prpmgtou o BuReEOCr ‘e R

man r]
consi st e ALY sAudl YPESRLOLERERUE T Ul B SRR g endidiaithe (1)
pr ot ege d&ems~£oﬁ1mef.ﬁ%m icatiod -1, daFaOtérisd @n dEqUIr @& E baupletlunicbniposg oS d
de forgukefdrhjieot d' un de ses sets pharmaceuti quenent acceptabl es, conma
M-ini dans la revendlication 1, caractdris6 en ca qu'if consiste 6 coupler
un conpose da formula (It): YHACon,c Q(! 10

F dans laqualla O raprdsente CHX o0~j ast un groupe qui s'6loigne, tiandis
qua Y',,at Y reprdsentent chacun 15 independammant |'un da |'autre un

at oma d' hydr og~ne ou un groupe protegfeur 4] groupe hydroxyte, avec une
base comma d~fini dans |a revandi caffi®n 1F at Si on Ie d sire, dtimner

t out groﬂﬁgy%ﬁOt teur dventue 3. Proc~dcl n d’ un nuci dosi de

salon |l a elcH § Q&P%’é’ge 2 9Yi & Ef°'8?f3 % FSpRyENt chacun
I at d droxyle,

car bony i ga &naé eaﬁé’d froseRdica, ?e&k 1] &0 5 eb@mﬁ Br toeroupe p‘i octeur

Proc~dd deenpieepar ation d' un nuct~osi de salon t' une guel conque des

revendi cat i %arfi’soca_deﬁdeaormaradbmn'udeuws'dseetkm Ip mevemdicatert 1 qwén@mctea@cameambéas

car act ~I’ Ifrgglo ﬁarecéwgfata e} I? g -R,:g-dlfluoronbosyle

N de'preparation d'un nucIeosude selon I'une quelconque de, EEL:%gpducsﬂcfns ha 3 gu F an de

= aceutiquement acceptables, caractérisé en ce que R repr
sngmflcatlon §§f| i a dans Ta ravendcation 11, Proc6d6 de preparation

d' 01 nuci dosi de salon t' uneopquel conque des revendN,qatlons | h 4 ou d un da
ses sets phar naceuthuerrent/lSﬁgpt abl es, dans |eq Ut R repr~sente 35

NH2 N2%40 N at R ala
signification d~finie da ravendlcﬁtlon 1. 6.| roc~dd salon |'une
quel conque des revendicatiofs 1 & 4 en vue deyfr rer le 1-(5-mthyt-2,4-
K> di oxo-1 H, 3H-pyrimdintl-yl)-1,2-ddsoxy-2, 2|d|f|uoror|bose ou un de
ses SEéf s op hby BRIGRIHEatiGHLESNRIB dar@as @péndicdion\WaAbs. 7. Proc~dc6 sal on t'une

quel conque %lBwcidévepréicratian d'omsucikogdeseion humueelquﬁqsbwwicﬁ@"s "4 ouhun de

|- Whar ni A5-59ls ghasmacetiauppent AgcaRtaples. JAn legue RLLREA5EME 5 (i £ | yor or i bose ou un de
sas sel s pharnmaceuti quanent acceptabl es.

a5 NH2
1
N= | R
o e

et R' a la signification définie dans la revendication 1.
, 6. Procédé selon I'une quelconque des revendications 1 a2 4 en vue de préparer le 1-(5-méthyl-2,4-
/ dioxo-1H,3H-pyrimidin-1-yl)-1,2-désoxy-2,2-difluororibose ou un de ses sels pharmaceutiquement accept-
45 ables.
7. Procédé sefon i'une quelconque des revendications 13 5, en vue de préparer le 1-(4-amino-2-oxo-1H-
pyrimidin-1-yl)-2-désoxy-2,2-difluororibose ou un de ses sels pharmaceutiquement acceptables.
8. Procédé selon I'une quelconque des revendications 1 2 5 en vue de préparer le 1-{(4-amino-5-iodo-2-
oxo-1H-pyrimidin-1-yl)-2-désoxy-2,2-difluororibose ou un de ses sels pharmaceutiquement acceptables.
50 9. Procédé selon I'une quelconque des revendications 1 a 4 en vue de préparer le 1-(2,4-dioxo-5-fluoro-
1H,3H-pyrimidin-1-yl)-2-désoxy-2,2-difluororibose ou un de ses sels pharmaceutiquement acceptables.
10. Procédé de préparation d’'un composé de formuie (ll}:

1
55 Y OH,C o<

(n)

Y20 F
60

dans laquelfe Q représente CHOH, tandis que Y' et Y2 représente chacun indépendamment 'un de l‘autre

un atome d'hydrogéne ou un groupe protecteur du groupe hydroxyle, caractérisé en ce qu'il consiste a

réduire un composé de formule (i) dans laquelle Q représente >C=0, ou un dérivé protégé de ce composé
g5 de formule (il) et, si on le désire, éliminer tout groupe protecteur présent.
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8..ProcC-d6 sal on | " une quelconque des, revendlcatlons 1 &5 an vue de

pr~parer | e 1-(4-am nQ-5-io0do-2-

oxo- | H pyrim di n-1- yt) 2- ddsoxy- 2,2-d|fluoror|bose ou un da ses sets
phar maceut i quamant acceptabl es. 50 9. Proc~dd sal on t'une qual conque
des.yevendications 1 a 4 an vue de @rﬁ@&fﬂﬂ?le 1- (2, 4-di oxo-5-f | uor o-

1H SP( pyrim (ii{ IBro ¥ dz rgtSO)E!Xm C dL, K ngL?CQzﬁg la(auell'e”al rgﬁ'e ﬂt% cHBHSselon la
phar maceut,, GRS &5 S quj- S0 AL oRR B RAbM OB ChU HbosDMPOSE. de
formuta (1t) 12 Bldceda%le préparation du 2- desoxy -2,2-difluororibose ou d‘un de ses dérivé@ protégés'selof 160

dans | aquakteedi@tivepreusiant e CHOH, tand| s qua Y1 at Y2 repr~sente chacun

o nddpencFamrreﬂﬁ NIUC'EFﬁ'dEIée F°"3H|'Fr‘ ‘;‘ErJH" 1? gafesely | H}aﬁfg"-‘l'jﬁ@e&i’c‘ffﬁtaﬂ'fe%lﬁ’b"ﬁa'e par un
prot ect aur™ S ARAIGKERY ALY o3t Gkl s Aichat 1
un- conpos%u@a, am( & m,a@§1 ~aquel Q reprdsente >8—O ou un d~rivé
prot ~g6 de ca conpose 65 de for mul a (It) at, si on le d~sire, 61limnar
tout groewpa protactaur pr-~sant. 24 K. -~~~ 9 0 122 707 11.

Procede de preparation d' un conpose de formule (11) dans laquelle Q
reprbsente CHOH, selon |a revendication 10, caracterise en ce que le
produit a la menme configuration que celle du ribose. 12. Procbde de
prepar ats on du 2-dbsoxy-2, 2-difluororibose ou d' un de ses dbrives proteges
selon la revendication 10 ou 11. 5 13. Nucl eoside de forrmule (1) ou un
de ses sels pharnaceuti quenent acceptables, prbparb par un procedb sel on

| " une quel conque des revendications 1 a 9. 14. Carbohydrate de formule (I1)
ou un degg ses derives protbges, preparb par un procid6 selon 'une quel conque
des revendications 10 a 12. 10 20 25 30 35 40 45 50 55 60 65 25
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