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I mmunodefi ci ency

(H'V)

IM

* .= Has been recogni zed as the etiologic agent of Al DS and

have been actively sought. 208ITH ANTIVIRAL RROPERFAESt al .,

"3' - Azi do- 3' - deoxyt hym di ne

,pﬂ,

SUBSTI TUTED- 1, 3- OXATHI CLANES
" W TH ANTI VI RAL PROPERTI ES 5 This application is a

di vi si ®fal of“ ® ngapore Pat ent Application No. 9601044-2.

The present invention relates to novel substituted 1, 3- oxat hi ol ane
cyclic compounds having 10 phar macol ogj cal activity, to processes for
and inter- nmedi ates of use in their preparation, to pharnaceutica
conpositions containing them and to the use of these conmpounds in
the antiviral treatnent of mamal s. Retroviral infections
are a serious cause of 15 di sease, nost notably, the acquired

syndrone (AIDS). The human i nmunodefi ci ency virus

conpounds havi ng an i nhi bi t orSUBFTIERBITERyali SsOXATHYIOLANES nul ti plication

(BWA509U): An antiviral agent that

inhibits the infectivity and cytopathic effect of human
T- Iynphotropic virus type III/Iynphadenopathy associated virus in
Proc. Natl. Acad. Sci. U.S. A, 82, pp. 7096-7100. 25 (1985),

vitro"

refers Po a conpound of ?Gllﬁ'ulaé’P(lA)ca(téonazﬁ%oa divisional of

2' 3' - di deoxyt hygiténte hppptaageaby Nef epsedodp-as AZT. _

is said to be useful in providing sone protection for AIDS carriers

agai nst the cytopat hogenic effect of imunodeficiency virus (HV).
The present invention relates to novel

30

10

15

20

25

substituted 1,3-oxathiolane cyclic compounds having
pharmacological activity, to processes for and inter-

Slngapore
Thi s conpound

mediates of use in their preparation, to pharmaceutical

compositions containing them, and to the use of these

compounds in the antiviral treatment of mammals.
Retroviral infections are a serious cause of

disease, most notably, the acquired immunodeficiency

syndrome (AIDS). The human immunodeficiency virus (HIV)

has been recognized as the etiologic agent of AIDS and
compounds having an inhibitory effect against HIV
multiplication have been actively sought.

Mitsuya et al., #3’-Azido-3'-deoxythymidine
(BW A509U): An antiviral agent that inhibits the

infectivity and cytopathic effect of human T-lymphotropic

virus type III/lymphadenopathy-associated virus in

vitro®, Proc., Natl. Acad. Sci., U.S.A., 82, pp. 7096-7100

(1985), refers to a compound of formula (A) (3’-azido-
2’3’-dideoxythymidine), commonly referred to as AZT.
This compound is said to be useful in providing some

protection for AIDS carriers against the cytopathogenic

effect of immunodeficiency virus (HIV).

)
-



2 [err] Mtsuya et al., "Inhibition of the in

vitro I nfectivity and cytopathic effect of human T-Iynpho-

trophisc virusstype |11/1ynphadenopat hy-associated virus 5 (HTLV-111/71AVY)
by 2'3'-dideoxynucl eosi des”, Proc. Natl. Acad. Sci. U S A, 86, pp.
1911-15 (1986), have al so refereed to a group of 2',3'-

di deoxynucl eosi des shown in formula (B) which are said to possess
protective activity agai nst H V-i ndud@d cytopat hogenicity. [err]

Bal zarini et al., "Potent and sel ective antk HTLV-111/LAV activity of
2', 3" -di deoxycyti di nene, the 2', 3HN B3l derivative of

2', 3" -di deoxycyti di ne", Bi ochem Bi Res. Comm ., 140, pp. 735-42

of these nucl eosi des- -

(1986), 15 refer to an unsaturated
N<2s being (Bharacteri zed

2' 3' -di deoxy-cytidi ne, shown in formnul
by antiretroviral activity.

HO

N3
Mitsuya et al., “Inhibition of the in vitro
infectivity and cytopathic effect of human T-lympho-
trophic virus type III/lymphadenopathy-associated virus
5 (HTLV-III/LAV) by 2’3’-dideoxynucleosides”, Proc. Natl.
Acad. Sci. U.S.A., 86, pp. 1911~15 (1986), have also

referred to a group of 2/,3’- dideoxynucleosides shown in
formula (B) which are said to possess protective activity
against HIV-induced cytopathogenicity.

NH,
N ~

dl\‘ﬁ ’

10 (B)

HO

Balzarini et al., “Potent and selective anti-
HTLV-III/LAV activity of 2/,3’-dideoxycytidinene, the
27,3’-unsaturated derivative of 2’,3/-dideoxycytidine”,
Biochem. Biophys. Res. Comm., 140, pp. 735-42 (1986),
15 refer to an unsaturated analogue of these nucleosides--
2737-dideoxy-cytidine, shown in formula (C)--as being
characterized by antiretroviral activity.



3 [err] Baba et al., "Both

2', 3" -di deoxyt hym di ne and its 2',3" -unsaturated derivative
(2', 3" -di deoxy- t hym di nene) are potent and sel ective inhibitors of
human 5 I mmunodeficiency virus replication in vitro", Biochem
Bi ophys. Res. Comm, 142, pp. 128-34 €1987), refer to t he
2',3" -unsaturated anal ogue shown in fornmula (D) of
2', 3" -dideoxythym di ne. This anal ogue is purported to be a potent
sel ective inhibitor of HV replication. [erriH; 10
(D) Anal ogues of AZT wn as 3'-azido-2', 3 -
di deoxyuri di ne shown in formula (E), whera is|bronine
0" ™\
(€)
HO

Baba et al., “Both 2’,3’-dideoxythymidine and
its 2’,3’-unsaturated derivative (2’,3’-dideoxy-
thymidinene) are potent and selective inhibitors of human

5 immunodeficiency virus replication in vitro*, Biochem.
Biophys. Res, Comm., 142, pp. 128-34 (1987), refer to
the 2’/,3’-unsaturated analogue shown in formula (D) of
2’,3’-dideoxythymidine. This analogue is purported to be
a potent selective inhibitor of HIV replication.

0

HN CHs

J\ l

10 (D)

HO

Analogues of AZT known as 3’-azido-2/, 3’-
dideoxyuridine shown in formula (E), where Y is bromine
or iodine, have been said to have an inhibitory activity
against Moloney murine leukemia in T.S. Lin et al.,

15 *Synthesis and antiviral activity of various 3’-azido, 3/
amino, 2/,3’-unsaturated and 2’,3’- dideoxy analogues of
pyrimidine, deoxyribonucleosides against retroviruses”,

J. Med. Chem., 30, pp. 440-41 (1987).



or iodine, have been said to have an inhibitory activity agai nst

Mol oney nmurine |eukema in T.S. Lin et al., 15 "Synt hesis and antiviral
activity of various 3'-azido, 3 amno, 2',3 -unsaturated and 2',3' -
di deoxy anal ogues of pyri m di ne, deoxyri bonucl.eosi des agai nst
retroviruses”, J. Med. Chem, 30,4 pp. 440-41 (1987).

4 [err] Finally, the 3" -fluoro

anal ogues of 2',3'- di deoxycyti di ne sgjown in formula (F) and of
2',3 - di deoxyt hym di ne shown in Y) are referred toin 5

cl eosi de anal ogues
J. Med. Chem, 30,
K| retroviral activity.

Herdewijn et al., "3 -Substituted 2', 3" -
as potential anti- H V(HTLV-111/LAV) agent
pp. 1270-78 (1987), as havi ng potent
[err] 0

HO
(E)

N3
Finally, the 3’-fluoro analogues of 2’ ,37~
dideoxycytidine shown in formula (F) and of 2/,37-
dideoxythymidine shown in formula (G) are referred to in
5 Herdewijn et al., “3’-Substituted 2’,3’-dideoxynucleoside
analogues as potential anti- HIV(HTLV-III/LAV) agents”,

J. Med, Chem., 30, pp. 1270-78 (1987), as having potent
antiretroviral activity.

o] MY
. 2
e/ OJ\N

(F) (G)
HO Ho

F F

10 The most potent anti-HIV compounds thus far
reported are 2‘,3’-dideoxynucleosides, more particularly,
2’,3’-dideoxy cytidine (ddCyd) and 3’-azido-2‘,3’-
‘dideoxythymidine (AzddThd or AZT). These compounds are
also active against other kinds of retroviruses such as

15 the Moloney murine leukemia virus. Because of the
increasing incidence and the life-threatening
characteristics of AIDS, efforts are being expended to
discover and develop new non-toxic and potent inhibitors



10 The nost potent anti-H 'V conpounds thus far
reported are 2',3'-di deoxynucl eosi des, nore particul arly,

2',3" -dideoxy cytidine (ddCyd) and 3'-azido-2',3" - di deoxyt hym di ne
(AzddThd or AZT). These compounds are al so active agai nst ot her

ki nds of retroviruses such as 15 the Ml oney nurine | eukem a virus.
Because of the i ncreasing incidence and the |ife-threatening
characteristics of AIDS, efforts are being expended to di scover and
devel op new non-toxic and potent inhibjtors . ]

5 of Hﬁvﬁé}{daﬁﬂogk%%%? ¢% SEhfinfiachiMity ¢« (X tirerdienesfore

an obj ect of thanpobgest bfvemntipredentprigwieit il &d iptvide er ¥t V
conmpounds of |o Xi; it ynt hesi g of. . uch new conmpounds t hat
is readily feas%“&%g.ﬁg dofpShufad et R A 1‘3}’%i%tﬁ1’r¥&h€%ﬂ%§fof
conpounds sughonavasopeumds i thate d--readitliy (flexs ih1E .0xat hi ol anes has
now been gli scovered and f “é’ﬁrﬁ i vi [,al activity. In
particul ar, these conpounds av‘.ge)t e\e/lﬁlﬁ%lng&qg& Jlaatsos (fc% SRS oxi ¢

i nhibitors of tRROVBPAScatsWpsitufied-Sreubstitinvtefl-ly,frim@athdolanes has

prol onged peri ogswobebh @iscovered and found HRef %des '(}rﬁ@ﬂwi*aﬂr ovi ded
in a first aspect a_conpound of fornula PI err
nds Baysopeens foungr oup

wherein Rl err],3¢8i%iY ogefh RATEIGUIRT, FAeSE cHmpeM
or a benzoyl grewpastibssinen-acbdie anHi®d%or@N®f the replication of HIV-
10 1 in T-lymphocytes over prolonged periods of time.
There is accordingly provided in a first aspect
a compound of formula (I)

0]

wherein R, is hydrogen; a C,-,, alkanoyl group, a benzoyl
i5 group or a benzoyl group substituted by at least one
halogen, C,-, alkyl, C,-,, alkoxy, nitro or trifluoromethyl
group;
R, is a purine or pyrimidine base or an analogue or
derivative thereof;
20 Z is 8, S=0 or S0,; and
pharmaceutically acceptable salts thereof, with the
proviso that when R, represents cytosin-1'-yl and the
1,3-oxathiolane is in the form of the c¢is-isomer, Z is
selected from S=0 and SO,
25



hal ogen, C[err] alkyl, Clerr] alkoxy, nitro or trifluoronethyl gr oup;

Rlerr] is a purine or pyrimdine base or an anal ogue or derivative

t hereof; 20 Zis S, S=0 or SO[err]; and

pharmaceutically acceptable salts thereof, with the provi so that when
R2 represents cytosin-1'-yl and the 1, 3-oxathiolane is in the form of
the cis-isoner, Zis sel ected from $20 and SO[err]. 25

5a It will be appreciated by those skilled in the art that the

conpounds of fornmula (1) contain at |east two chiral centers (shown as * in
formula (1)) and thus exist in the formof two pairs of optical isoners
(i.e. enantioners) and mi¥ widd tHecappireciatedi by those skiliedr ¢8. thbus

formita (1) &t SRt s eabbedtas; gr Farpbda, (X0 praealh pE1E35E o ™
m xtures theredwo Emﬂraﬁ ddnteﬁss(&h@whrags*iinnﬁogmuap €I)3t and thasof two
erarL oo e R YRRl WA U0 BRCRBGGRY WUERRre N 81T,
are included enanticmeria) tnd sdogtures therepfedncduding pecehnic

mixtures. Thus the compounds of formula (I) may be

either ¢cis isomers, as represented by formula (II), or

trans isomers, as represented by formula (III), or

mixtures thereof. Each of the ¢is and trans isomers can

exist as one of two enantiomers or as mixtures thereof

including racemic mixtures. All such isomers and



The conpounds of fornula (1) are preferably in 5 the formof their cis

| soners. It will also be appreciated that when Z is S=0
t he conpounds exist in two additional isoneric forns as shown in
formulas (Il1a) and (l11b) which differ in the configuration of the
oxi de oxygen atomrelative to the 10 6 2,5-substituents. The conpounds of
the i nvention additionally enbrace such isoners and m xtures thereof.
[err] The purine or pyrimdine base or anal og or
derivative thereof R2 will be |inked at the 9- or 1- 15 position
respectively, RiXtures thereqf includding: rpeemicdmisthzres ereainabalegue or
derivative thewddhiins tieanicoped Wt RBieOH nehitTbdi,ne base found in
nati ve nual eosi des or an anal ogue t hereof which m m cs such bases in
that their structures (the kinds of 20 atons and their arrangenent) are
simlar to the native 7
R,OCH R 0
1 CH
(1I) 2 0 2 i 20 (III)
z )
Ry

The compounds of formula (I) are preferably in
5 the form of their gjis isomers.

It will also be appreciated that when Z is S=0
the compounds exist in two additional isomeric forms as
shown in formulas (Ila) and (IIb) which differ in the
configuration of the oxide oxygen atom relative to the

10 2,5-substituents. The compounds of the invention
additionally embrace such isomers and mixtures thereof.

R,0CH, R ROCH, o R,

0
(11a) L \gj (11b)

d?

The purine or pyrimidine base or analog or

derivative thereof R, will be linked at the 9- or 1-
15 position respectively. '

By purine or pyrimidine base or an analogue or
derivative thereof is meant a purine or pyrimidine base
found in native nucleosides or an analogue thereof which
mimics such bases in that their structures (the kinds of

20 atoms and their arrangement) are similar to the native



bases but may either possess additional or. |lack certain of the

functional properties of the native bases. Such anal ogues i ncl ude

t hose derived by replacenent of a CH2 noi ety by a nitrogen atom (for
exanpl e, 5-azapyrimdines 5 such as 5-azacytosine) or vice verse (for
exanple 7- deazapurines, for exanple 7-deazadenosine or 7
deazaguanosi ne) or both (e.g., 7-deaza, 8-azapurines). By derivatives
of such bases or anal ogues are neant those conmpounds wherein ring

subst i tuentls alasid art My edtiny possesd haﬁiﬂlﬂt\i@iaqf o&ﬁd}a&kedebuain |
conventi ona sulst i t t . e.d. ogen, roxyl ,
am no, Cerr] ﬁfk)"'lhfe &?I‘&étt)iueorq?a}elﬁ&%\g%fﬁqnﬁsd%ﬁg%%@g%ive Bas Ral og%%% and
derivatives wi [anajognss insinde Ahdsesderived dy Hlepdacemehts afta Q5
Conveniently thej St r3 - imid]

8 [err] %lw@u%yma rﬁﬁ%g\%ﬁeﬁeio%r ‘er%%&{agps}gl'egt géaryg%nm% én%sr' oup
of hydroden, such @sdSnazaRASife)s fruviced versendsoar akaape[ érr] al kyl

gr oups; Beazalpuihdd erfdr ¥@npléeneadanakienselinet ¢ from the group
of 5 hydr ogen, hydro§%$Fthyl, trifluoronmethyl, substituted,or
unsubst i t ut ed, SEARHIRRRPN&InSH Bodted eclerr 7 -8PRER, 8-azaPRFiRenk;

chlorine, fluoByn@erdvatddidicof such bases or analogues are meant those

compounds wherein ring substituents are either

10 incorporated, removed or modified by conventional
substituents known in the art, e.g., halogen, hydroxyl,
amino, C,. alkyl. Such purine or pyrimidine bases,
analogues and derivatives will be well known to those
skilled in the art.

15 Conveniently the group R, is selected from:

NHR,

N7

O
—_—2Z




Rlerr] is selected fromthe group of hydrogen, cyano, carboxy,

et hoxycar bonyl, carbanoyl, or thiocarbanoyl; and 10 X and Y are
i ndependent|ly selected fromthe group of hydr ogen, bromnmi ne, chlori ne,
fluorine, iodine, am no or hydr ogy groups. : Preferably

Rlerr] is [err]
her ei nabove.

wherein R err] and Rlerr] are as defined

15 Zis preferably -S-.

9 Pharmaceutically acceptable salts of the
conpounds of formula @) indude those darivedRgrom yphar maceutically
accept abl e i norganic d orghnic acids nd bases.

suitabl e aci ds i1 nédNlde
perchl ori c,

salicylic,

preparation of salts

succi ni A\t O
met hanesul f oni ch¥ ornic, begzoic,u
and benzenesul fonic

funarl

na
cids. Oher acids such as oxalic, mhﬂle not in
t hensel ves pharnaceutycally acceptable, may be useful in he
seful as internmediates in obt ai ning the
tion and their 209 pharmaceutically acceptabl e

conpounds of the inves
acid addition sal tN

10

15

X ! X

wherein R, is selected from the group of hydrogen,
hydroxymethyl or saturated or unsaturated C1-6 alkyl
groups; :
R, and R; are independently selected from the group of
hydrogen, hydroxymethyl, trifluoromethyl, substituted or
unsubstituted, saturated or unsaturated C,.¢ 3lkyl,
bromine, chlorine, fluorine, or iodine;
R, is selected from the group of hydrogen, cyano, carboxy,
ethoxycarbonyl, carbamoyl, or thiocarbamoyl; and
X and Y are independently selected from the group of
hydrogen, bromine, chlorine, fluorine, iodine, amino or
hydroxy groups.

Preferably R, is

NHR,

P Ry

J\ l
T

wherein R; and R, are as defined hereinabove.
Z is preferably -S-.



Salts derived from appropri ate bases incl ude al kali metal (e.g.,

sodiunm), alkaline earth netal (e.g., magnesi um, ammoni um and
NR[err]+ (where Ris (err] alkyl) salts. 25

Ref erences hereinafter to a conpound g according to the invention

I ncl udes bot h conpounds of formula (1) and their pharmaceutically
accept abl e derivatives. Speci fi ¢ conmpounds of
formula (1) include: 30

trans- 2- hydr oxynet hyl -5- (cytosin-1'-yl’) - 1, 3- oxat hi ol ane, and

m xtures thereof;

Ci s-2- benzoyl oxynet hyl -5-(cytosin-1'-yl)-1, 3- oxat hi ol ane,

trans- 2- benzoyl oxymnet hyl -5- (cytosin-1'-yl)- 35 1, 3- oxat hi ol ane, and
m xt ures thereof; 10

C s-2-hydroxymethyl -5- (N err]'-acetyl-cytosin-1'" -yl) -

1, 3-oxat hi ol ane, trans-2-h diroxynethyl-5-(Nerr]'-acetyl-
cytosin-1'-yl)-1, 3-oxat hi ol ane, and m xtures thereof;

Ci s- 2-benzoyl oxynet hyl - 5- (Ner.r]" - I- tosin-1'.-

yl)-1, 3- oxat hi ol ane, trans-%385#%8§§§§§%b $c%gg§¢%&?]sa1ts of the

acet yl - cyt osi nctmpplnds, 8fofarnidhalt) dmcludeatthese derived tfwswof; and
Ci s- 2- hydr oxy 5 X fﬁﬁ“ o) 10
G s-2- hydroxygéhﬁ¥# g ?§¥E?%%?h Fcﬁkﬁ%gﬁgtfréré%nlc and o f Aé{ﬁ%
cytosi nl® y|)amd3bg§g§h|oﬁgg@p es of sultable acids 1nc1ude

Bis-G s-2- SUCChQMEBéKEBEHE"ﬁyﬁ?&h?éhﬂcl sdiﬁuric, nitrﬁc &ne,
Ci s-2-benzoyl oxynet h | oropurip-N-9' 3 oxat I ol ane:

trans- 2- benzoy H%?ﬁééhypﬁ geg, phos horic, glycollic, f;ct

chl or opuri n- I\Faaﬁlcﬁlc$ e&abhhebaneolmmxéumic, tarttahe:@of
Ci s- 2- hydr oxynet roxy ur|n Dxathlolane 20

h
G s-2- benzoylo??ﬁéﬁﬁylg%tfaﬁacpﬁ Pe§$£%39%?, f°rm1°«»&ﬁ¢ﬁ
trans- 21benzoyhalpmit:hyhaﬁh(:hamené-m-éﬂlw:)xc and berﬂzéhemﬂttonﬂcane, and
m xfures there

C s-2- hydroxym%??igﬁ °5- ?&PSEI FCKEE suﬁ:l} a_f3 fxalic, "‘b’s?a% H? trajﬂb

themselves pharmaceutically acceptable, may be useful in
the preparation of salts useful as intermediates in
obtaining the compounds of the invention and their

20 pharmaceutically acceptable acid addition salts.

Salts derived from appropriate bases include ¢
alkali metal (e.g., sodium), alkaline earth metal (e.qg.,
magnesium), ammonium and NR,+ (where R is C,., alkyl)
salts.,

25 References hereinafter to a compound
according to the invention includes both compounds of
formula (I) and their pharmaceutically acceptable
derivatives.

Specific compounds of formula (I) include:

30

£rang-2-hydroxymethyl-5-~(cytosin-1’-yl)-
1,3-oxathiolane, and mixtures thereof;
Cis-2-benzoyloxymethyl-5-(cytosin-1/-yl)-1,3~ ,
oxathiolane, trans-2-benzoyloxymethyl-5-(cytosin-1’/-yl)-
35 1,3-oxathiolane, and mixtures thereof;



25 C s-2-benzoyl oxynet hyl -5-(thym n-N-1'-yl)-1, 3-

oxat hi ol ane, trans-2-benzoyl oxynet hyl -5-(thym n-N-1"'-yl)-

1, 3- oxat hi ol ane, and m xtures thereof;

G s- 2- hydroxynet hyl -5-(thym n-N-1" -yl ) -1, 3- oxat hi ol ane; 30 in

the formof a racemc m xture or a single enantioner.

The conpounds of the invention either t hensel ves possess antiviral

activity and/or are nmet abol i zabl e to such conpounds. In particul ar

t hese conpounds aj@-9thoatb¥pmétny 16 by /NG JetS 1R i_qn_of 35

retroviruses, |i cluding uEFn re rgg?rus%s sugﬁ as huﬁﬁn osgh-1 9&)

i mrunodef i ci ency 97 PYEEBLP FVeS);Iﬁﬂﬁ'%éﬁs%f?¥¥P%ﬁﬁﬁﬁ3§TﬁNA"acetylAIDS.

There is thus pcytbdéd-as-glfuliBeoxatpbslane, and Qiikferdaidreyy A

conmpound fornula (1) or _5_ tically gccep agle erivative

t hereof for use as giﬁag 38?%§2f§ﬁ§$§gﬁﬁfﬁ% é&eﬁFCF%Y 5FV%E§#§F1éS an

antiviral 5 YlhgdnBrokathégdapee transe tberatopidxyietBtl-B4 Mgk -

i nf ecti ons. tvl-cvtosin-1‘/-v{y & f4uU 0 erna i ve .aspect there
agesvioeyeasingt i hl) P T L TR R Gedtieis

is 10 provi ded a” net ho or t rea 1

in particul ar ahberee€tidRdcaused by a retrovirus such as HV, in a
mammal , including man, @98Psigyd@soxymethy Byl (X t].o Qfyjan ef.f ective
anount of an antivjral %ommd oy1" for&ﬁé{%xﬂ&orqé)p%aﬁggcgdei cally

acceptabl e 15 ©°9XafRiPlaReie thereof. There is al so
provi dedion a further Qgig-z-hydf&iﬁﬂéﬁﬂjﬂ“ﬁé%ﬂuaﬂméﬁhfﬂﬂﬁiHdrﬁﬁﬁhk?@neuSe
e

of a conmpound . of fornul 1 A .pharmaceutically accepta
derivative ther&%Fo%Y theyﬂ};nﬁféc%’iﬁot@'ltﬁhé‘enedi canment 20 for the
treatment of a viral inBisﬁgiEhz-succinyloxymethyl-SJWayﬁbanwmlﬂdglqﬁ t he

i nvention are aj so_ : ul in the treatnent of AIDS relate

condi tions sucﬁi'f °xat2¢9 -rel ated conplex (ARC), persistent

general i zed |y it rapenaay (ome thylBS~(€l xichd orepuriingNeal =25
condi ti ofs ( sugpy psy derBH ol e ] Al A-bkAdeyA Ok ety -5~ (g210 H V-
positive conditlions, Kaposi's sarcoms, thro cytogénla pur purea and

opportuni stic iHHRAIWHein-N-9/-yl)~1,3-oxathioc}lpnegompdumdxtutreshe
i nvention are aitedreot:
Cis-2-hydroxymethyl-5-(6’-hydroxypurin-N-9/-yl)-
1,3-oxathiolane;

20 Cis-2-benzoyloxymethyl=-5-(uracil-N-1’-yl)-1,3~

' oxathiolane, frans-2-benzoyloxymethyl-5-(uracil-N-1’-yl)-
1,3-oxathiolane, and mixtures thereof:

Cis-2-hydroxymethyl-5-(uracil-N-1’-yl)-1,3~
oxathiclane;

25 Cis~-2-benzoyloxymethyl-5-(thymin-N-1/~yl)-1, 3~
oxathiolane, trans-2-benzoyloxymethyl-5~-(thymin-N-1/-yl)-
1,3-oxathiclane, and mixtures thereof:

Cis-2-hydroxymethyl-5-(thymin-N-1’-yl)-1,3=-
oxathiolane;

30 in the form of a racemic mixture or a single enantiomer.

The compounds of the invention either
themselves possess antiviral activity and/or are
metabolizable to such compounds. In particular these
compounds are effective in inhibiting the replication of

35 retroviruses, including human retroviruses such as human



useful in the prevention or progression to clinical 30 i1l ness of

I ndi viduals who are anti-HV anti body or HI V- antigen positive and
in prophylaxis follow ng exposure to H V. The
conpounds of formula (1) or the pharmaceutical ly acceptabl e
derivatives thereof, may also 35 bgjused for the prevention of viral
contam nati on of bi ol ogi cal fluids such as blood or senen in vitro.
12 Certain of the conpounds of fornmula (1) are

al so useful as j§ ' ' J rep, i Qn Qf_ ot her conpounds
of the inventi Oiﬂﬁﬁ{g@é’fﬁéfg‘néy Jl%é%ﬁ tﬁ{Vﬁ’|sgﬁe%§‘§pFé&s&ﬁé&eb?gfﬁ%e°f
skilled in 5 AID§4e art that references herein to treatnment extends to

prophyl axis as wel|l as the traatdmar tHuseHraRlided hategk or
synpt ons. £ th [t will be ﬁjrther apﬁr gcifgtrghg%hgkbgﬁg

amount of a cofpouid oF S 19N, éhGORPAMIGLiTRERUlS (Je O 210 t r eat nent
m@IL Vﬁrﬁ not<aﬂ%rmﬂqdqtﬂuahﬁyﬂdandpﬂahﬂﬂﬂﬂﬂﬁﬁiative.fhiﬁaggtqg;bggeaégp
with the route =T .3 ... natur.e the conditi,on being
treated and theaQIage ar?)(}l %Hea‘tdp%glgﬁg]%ggﬁ‘tof’“q W@’%&ﬁ“gﬁ‘t’ AR7d 3% pPtp¥iral
ultimately at @gent, for ¢ixampdie dn &het hreatmentamt petyosizalor
veterinarian. L§irectlidr@eneral however a suitable dose will be in the range
fromabout 1 to about 750 ny/ kg of bodywei ght per day, such as 3 to
about 120 ng per kil ogram bddy andugkhest orhalternativeciagpest pkerdays

preferahlgy in Wi 0 a e In the
range of 15 to?gg fg@%eahgfﬁg%gg§gr t?e erdithentase QD?%gnggﬁﬁggk%%%é may
conveni ent |y béh particylar.ancdnfgciion,grusedsbyoa xetypyivva secksas

adni ni stered aHIFPPLOPGA Riagmalt,eineladihgr mangi"BbRp2ising two, three,

four or nore suh-dose r, day.. 25 The Conpound i s
conveni ent |y a&ﬁPﬁPiﬁgfggiPﬁ bt an effeetive amorptnPLs ap ggﬁzﬁféal
contai ning 10 tompbGBdmpf formulac@Dyecoreatphaffateutsflny. a table

conveniggtly 5 of active ingredient per unit dosage form
Ideallyﬁghe acgf&gvgggynggﬁFes oul d be 30 adm ni stered to achi eve peak

pl asma concentrations of th%here is alsovprovigedninoA furthedbost 1 to 75
[err]M prefergbt¥rnative aspect of this invention, use of a compound
of formula (I) or a pharmaceutically acceptable
derivative thereof for the manufacture of a medicament
20 for the treatment of a viral infection.

‘ The compounds of the invention are also
useful in the treatment of AIDS related conditions such
as AIDS-related complex (ARC), persistent generalized
lymphadenopathy (PGL), AIDS-related neurological

25 conditions (such as dementia), anti-HIV antibody positive
and HIV- positive conditions, Kaposi’s sarcoma,
thrombocytopenia purpurea and opportunistic infections.

The compounds of the invention are also
useful in the prevention or progression to clinical

30 illness of individuals who are anti-HIV antibody or HIV-
antigen positive and in prophylaxis following exposure to
HIV.

The compounds of formula (I) or the
pharmaceutically acceptable derivatives thereof, may also
35 be used for the prevention of viral contamination of
biological fluids such as blood or semen in vitro.



about 2 to 50 [err]M nost preferably about 3 to about 30 [err]M

This may be achi eved, for exanple, by the intravenous I njection of a
0.1 to 5% solution of the active 35 i ngredient, optionally in saline,

or admnistered as a bol us containing about 0.1 to about 110 ng/ kg of
t he . 1z 13 active ingredient.
Desirabl e bl ood | evel s may be mai nt ai ned by a continuous infusion to
provi de about 0.01 to about 5.0 ng/kg/hour or by intermttent

I nf usi ons cont ai ni ng about 0.4 to about 15 ng/kg of the active 5

i ngredi ent . Certiin of; tthes cogpopds ofaformyiaydd)i are
tEerapyi a conpalsd afsdfial iaw dnitierhedin the d@ﬁkhbsb&hﬁﬁratign o¥Sotherr aw
chemcal it is r et resent e active ingredient as a

phar maceut i cal %&kgﬁugﬁsor?fof%e i?wenttqon‘ The invention thus further
provi des a phar maceut iIdawifldr imel appoecdated dbynt¢haseoskdtaddoin
formula (k) or har, I gal p der ' er eof

t oget her aith o%ggo?rﬁgﬁggp g%ﬁ%%@%%%%ab%3£§“ € %g%%§§FQE|8x§S&EFe§8
therefor and, opfPEhXlR)Xisopiseweld as ther &peatmentndfoesprbphighedtic

I ngredi ent s. Thﬁfectionscé&rE?hb%meUSt be 'acceptable' in the sense of
bei ng conpati ble wth_the other iﬂg%edients of the formulation

and not deleterious to the r&& Pidht PEhEMELBRY appreciated that the

Phar maceut i cal afbunkabifoas conpbud@ biFogRe2@nvent3uhnt 2bhaitea eb2l usseghal .
nasal , tgqpical ﬁincludi%g {11 buccgl asd sugﬁlgg ual ,vaginal or
parenteraP (i ncFEgRFGENt Will; Xar¥ Ot PRLY WiEh LhENBBGLiSHYAF (ErmRewds)
admi ni strati on selectedf butn alisbawiehf theadoutesbrasiministratibi, the

i nhal ation or iHQULEEaFES@heTgﬁnégigghaLEQHa ggéggéguﬂngggégaﬁgsgg riate,

be conveniently presen I'n scret
prepared by anyconditédonepfiotibe patienteahdkwddbh be ubtimatedy ptathecy.

ALl methods inchideretion ofNens! eohaRhtNBhPE1EIAR 2S0REELLARELLS, aCtive
conpound mntﬁ |IQUI8 carriers or fIn Ivided solird carrrers or 30
both andl®hen, TR @enexadrhowevapi Agsuhtableddese wiblihe in the vamgeed

formulation.  from about 1 to abEher 786CHE/RG of ObSEMEIGRE P&t iddye for
oral adn1n|strat|og may_conveni ent be di'screte units

I present ed as
such as capsul eS4¢ a%ﬁe?stﬁraPﬁBFe%éoe%%HPBS kilE%ﬁ%EihPﬁﬁ velghbiat theed
amount of the agétipient per day, preferably in the range of 6 to 90

mg/kg/day, most preferably in the range of 15 to 60

20 mg/kg/day.

The desired dose may conveniently be
presented in a single dose or as divided doses
administered at appropriate intervals, for example as
two, three, four or more sub-doses per day.

25 The compound is conveniently administered in
unit dosage form; for example containing 10 to 1500 mg,
conveniently 20 to 1000 mg, most conveniently 50 to 700
mg of active ingredient per unit dosage form.

Ideally the active ingredient should be

30 administered to achieve peak plasma concentrations of the
active compound of from about 1 to 75 uM, preferably
about 2 to 50 uM, most preferably about 3 to about 30 uM.
This may be achieved, for example, by the intravenous
injection of a 0.1 to 5% solution of the active

35 ingredient, optiocnally in saline, or administered as a
bolus containing about 0.1 to about 110 mg/kg of the



I ngredient; as a powder or granules; as a solution; as a

14 suspension; or as an emnul sion. The active ingredi ent may
al so be presented as a bolus, el ectuary or paste. Tabl ets and
capsul es for oral adnlnlstratlon may contain conventi onal
exci pi ents such as binding agents, fill®¥s, 5 | ubricants,
disintegrants, or wetting agents. The tabl ets nmay be coated
according to nmethods well known in the art. Oral liquid

preparations r“&bé&bérhﬂiﬁééfﬁﬂﬂ(ﬁ1De51rable Eﬁ%c@%ﬁ@@%%AXIrgﬁgﬂﬁ or oily

suspensi ons, sol ugions mul si ons, ryps or or may be

presented as a “!ﬁ)mta”b‘?@/ b¥ cﬁhﬁﬂ“ﬁd\“%&ﬂ 1“1§t1|°@nt\ﬂ {BFapde adoust 901

sui t abl e to edbalte Dad Qiq?/mﬁexouiu%ft biyQ4int eRmIRHeHt GRFuBRbnEONt @i N

conventi onal addi.t, ves, suc us ts emul si fyin
agents, non- aquet Jhta’s}'é’rﬂ%ﬁg’ p%r?a But?58 2 e I AT éc&i)l‘/@) gor

preservati ves. irfgredient. The conpounds according to the invention
may al so be fornmnul at f r :pa ral., adm _ni stration (e.q.

by injection, for exanple bgﬁhggiﬁﬁéct|§%5§%b§8gkgﬁ du%tor R l%nfusion)
and may be predderapy,n afanpdd fodr fhieninventioanpayl &e, adminfiskeedd
syringes, STl las/ Qi aufchdieadl 12015 prefefibil 485prafuhdl gfes W th an

added preservatlve onposi trons naé or 1s
suspensi ons, &€ 1V%uﬂﬁﬂ?ﬁ§%§“toﬁse#uP§ﬁ6ﬁ§cﬁﬁt FRY 6Praq&é§é9nveh|cles

atndbI 10 mayd;:ont 3In f or melpat Q.Weﬂﬁ‘i%lhtstﬁuﬁthfﬁ?tﬁ%%pga%'v'iaes a_ ..
stabi | izing and/or di sper.,sing .a ernat i, v active

i ngredi ent nmay PHETTR ﬁiﬁ%ﬁﬁa JF%F gBF&PHe8°59rlsing a;60ppPundsefat i on of
sterile solid &brﬂmnayqublbnzatpnarmaceutzéammysQbubpeablboaeQQﬂitiﬁéti0”

s, S nbet Rogesner wirh: ond SFi nbrelPhATRACEHELERIOR! 0. 30
t he conpounds acccpaahgetcathéetsv&hereﬁonagnﬁe optionanmynubaheﬂ as

Ol Tenas O CRiprAbelioRa Bt BRofnylactic! {AARUAIARLLPY Sy O N1 TEN!S

and creans may, an-aqu s or oily
base with cargier{gdi muss bﬁ ééFFaﬂtéblﬁfckenthg senser ofcbeing 35
agents. Loti oaampulmef PitH dhedovhbP PRgAGEEENESOBE the £8bhY1LESEHaANd
will in general so._caontain Qne or npre

d not deleterious to the recipient therefor.
Pharmaceutical formulations include those

20 suitable for oral, rectal, nasal, topical (including
buccal and sub-lingual), vaginal or parenteral (including
intramuscular, sub-cutaneous and intravenocus)
administration or in a form suitable for administration
by inhalation or insufflation. The formulations may,

25 where appropriate, be conveniently presented in discrete
dosage units and may be prepared by any of the methods
waell known in the art of pharmacy. All methods include
the step of bringing into association the active compound
with liquid carriers or finely divided solid carriers or

30 both and then, if necessary, shaping the product into the
desired formulation.

Pharmaceutical formulations suitable for
oral administration may conveniently be presented as "
discrete units such as capsules, cachets or tablets each

35 containing a predetermined amount of the active
ingredient; as a powder or granules; as a solution; as a



15 emul sifying agents, stabilizing agents, dispersing

agents, suspendi ng agents, thickening agents, or coloring agents.
Formul ati ons suitable for topical 5 adm nistration in the nouth

i ncl ude | ozenges conpri sing active ingredient in a flavored based,
usual | y sucrose and acaci a. or tﬁégacanth pastilles conprising the
active ingredient in an inert base such as gelatin and glycerin

or sucrose and acaci a; and nout hwashes conprising the 10 active

i ngredi ent in asggpgagﬁgnp.qg.dsc@mremnlslon The active ingredient may

PharrraceutlcalIaué@rﬂulﬁ&egaﬁté@aléébé%ms, electlf a&bﬁo gy stration
pre represented as

wherein the Café % # 3 gﬁﬁ
unit dose suppostrbfFEsan capsu t SO em@a]r ﬂ@@##ﬁwfbmmmm and
ot her 15 mateonwést conabnéycipbshts sush ad ,bﬁﬁiﬁd‘%g%%os'ﬁ%e

may be capnveni efp adm xture of the a onmpound ‘wi t h

t he softgﬂed or né?%e%ﬁggfr$§?f%523EﬁqqﬁMH?r "ettiqg/Qﬂﬁqqq ngTaﬁd shapi ng

i n nol ds. tablets may be ébntnﬂeﬂaanrﬂxngtﬁﬂﬂuhﬁhuaguuylnakngqn in

adm ni stration r t ampons, eans gels
Y £ Prese eﬂlﬁﬁ@%iseﬂar%sdiom Zay ke 1[nh§h§clf

pastes, foams of sprays containi
i ngr edi ent, sueﬁbeaﬁ’F#@]seasaw@us or Olldtyb\mlapertdi@m,t stoaulhé.oapproprl at e.

For intra- nasaleﬁgrgm,g raghq_[bg hﬁ. ANRQYds &S\M%,r geh&zﬁg h}ogf may be

used as % i qU| d spr g/ di spersi bl'e po
dr ops. dry 'praauct oo oA i iy Wity é’@t\ﬁn Wrantaqmsustable

non- agueous basehlde GEsie e OnfSuQ:'h 'I‘i'i;ﬁlﬁ' gﬂ%&ﬁ'ﬁiions mayaQSH{ﬁin
sol ubi I'i zi ng agfnt3¥§a_tF§n$n ent s sus 3 ¥
conveniently d 9 ﬁ é&cbaéﬁs pending agen s,
adni ni strat i on emulisifytialg eyeritlsy non-aqu@@&ﬁoveﬁicaﬁﬁoWdhmehtﬁa?he
l)pv:nt lon are (igx%\i%e edp%)(’l‘g 6’H'l<§t)ﬂ§|r"l \égﬁggﬁéﬁrvgg i nsufflator,” nebulizer
pressuri zé ans of dellverlng an
aer osol 185 spray. PresSle cetippanids megorddngi te theuinebhtion may
propellant suchjagy PeFtniilatedC s epa28fteral adninistration (e.g.,
by injection, for example bolus injection or continuous
infusion) and may be presented in unit dose form in
ampoules, pre-filled syringes, small volume infusion or
20 in multi-dose containers with an added preservative. The
compositions may take such forms as suspensions,
solutions, or emulsions in oily or aqueous vehicles, and
may contain formulatory agents such as suspending,
stabilizing and/or dispersing agents. Alternatively, the
25 active ingredient may be in powder form, obtained by
aseptic isolation of sterile solid or by lyophilization
from solution, for constitution with a suitable vehicle,
e.g., sterile, pyrogen-free water, before use.
For topical administration to the epidermis,
30 the compounds according to the invention may be
formulated as ointments, creams or lotions, or as a
transdermal patch. Ointments and creams may, for
example, be formulated with an aqueous or oily base with
the addition of suitable thickening and/or gelling
35 agents. Lotions may be formulated with an aqueous or
oily base and will in general also contain one or more



16 trichl orofl uoronet hane, dichlorotetrafl uoroethane, carbon

di oxi de or other suitable gas. In the case of a pressuri zed
aerosol, the dosage unit nay be determ ned by providing a valve to
deliver a netered anmount. 5 Alternatively, for

adm ni stration by I nhal ation orl$nsufflation, the conpounds
according to the invention nay take the formof a dry powder
conposition, for exanple a powder m x of the conpound and a suitable
powder base such as |actose or starch. The 10 powder conposition may be

pretsenéI ed in uréh:iul@iﬁfqlgeatgf Qgents, stabﬁlliibﬁqexqmstﬁf eﬁaagi:ﬁ'ﬁn@r d
cartri dges or . ge at | S ro I C 6] er
may be 5&%’1 hiodt Sreg ndtif?gt ﬁggéltg ?ﬁg%klgﬂﬁﬁﬁa?g?ng? |ﬂ§u??f°ol$b?9

When desired, w@gendisove described 15 fornmul ati ons adapted to give
sustai ned rel ease of the Formudsti¥ s'ESi@Qbetfo?anB§c§fplOVEd

The pharnaceuti cal, conposi tions accor g I nvention may al so
contain &t her admipdstxgtdencdnsthe mouthincludenlerpngesi ePupyising or

preservatives. a2@jive ingredient in AN€1808PEANHEsE4, tﬂQukﬂYﬁ”&u@PoQ@y al so
be used in conbination with other theikggutlc ag

n
exanpl e, ot her 2RfAt PFACAR: P¥etEggAFanth, past ngQngfsing t%%nﬁ%ﬁhﬂ% of

the invention HagraalemnlQnednteﬁetbebawetaucn as gknaﬂmnaaﬁdV¢19ée@ﬁents
25 |nVﬁnt|on t hus rOVI

aspect, a coanﬁaFP&ﬁ°§8nﬁF sFﬁacéaCOﬂB ﬁh §§pﬁ§|gpmpr?s£n?|§h%r
physi ol agi cal | pczdveptiagireddentvani aestbtakbé liquid capeiéer with another
therapeutical ly active agengy, gﬁaceuncaffytf&%@iatf&n?{‘&ﬁ#&@ieaP§ t.

The conbi nati ons referred to a ﬂg convenr en resent ed for
use in the formeotad adminispratiene ecainfbhmarrbaraha @hmlid, are

phar maceuti cal t S 0 ed
above  Bost, fe\f/fmg?EBW repFeSefbed Sha i€ 0bL 8k hPHoR Pt S

armaceutically acceptable carrier
t her ef or conprSBétébﬂGrFH€F18§ﬁeéF°b?d?h%p?%%fkﬁtﬁmr and other
17 15 materials commonly used in the art, and the suppositories

may be conveniently formed by admixture of the active
compound with the softened or melted carrier(s) followed
by chilling and shaping in molds.

Formulations suitable for vaginal

20 administration may be presented as pessaries, tampons,
creams, gels, pastes, foams or sprays containing in
addition to the active ingredient, such carriers as are
known in the art to be appropriate.

For intra-nasal administration the compounds

25 of the invention may be used as a liquid spray or
dispersible powder or in the form of drops.

Drops may be formulated with an aqueous or
non-aqueous base also comprising one or more dispersing
agents, solubilizing agents or suspending agents. Liquid

30 sprays are conveniently delivered from pressurized packs.

For administration by inhalation, the
compounds according to the invention are conveniently
delivered from an insufflator, nebulizer or a pressurized
pack or other convenient means of delivering an aerosol

35 spray. Pressurized packs may comprise a suitable
propellant such as dichlorodifluoromethane,



Sui t abl e therapeutic agents for use in such conmbi nati ons incl ude

acyclic nucl eosi des such as aciclovir, ganciclovir, interferons such
as al pha-, beta- and gamma-interferon; glucuronation inhibitors such
as b5 probeni ci d; nucl eoside transport inhibitors such as

di pyri danol e; nucl eosi de anal ogues sucht@s 3'-azido-
2', 3" -di deoxyt hym di ne, 2',3'-di deoxycytidine, 2',63" -

dideoxyadenosine 2', 3 dideoxyinosine, 2',3" - di deoxyt hym di ne,
2', 3" -di deoxy- g di dehydr o- t hym di ne, and
2',3 - dldeoxy 2tr ChH?HEH¥HP5€??F%H¢ﬁazﬁthlOrOtEQﬁ&ﬁinanqqthane, carbon

|nnunonndulatoraicmtaeaerlatnéfeykiﬁhﬂle( dgd) 1In the ¥HbP'FyY ocyte

macr ophage col [ eryt op0|et|n
anpl i gen, thyrrgé%dé%ﬁpﬂga Qgrg%%%/ tﬂ&?&%‘%%ﬁgay fe desarmined by
i nhi bi tors suctpreviding aZ“@IlEMthttﬁhcmzea mmwdum
1- dﬁoxynql ri rryC||n bl e CA %éémifpi‘}e 5 9 éjﬁe%%t&% receptors
such as sal ubl e, agne
The i ndi vi dual HEMkRfeRR oF wflgatlon.cm mmdmpdmranmmlw er ed
ei ther sequent igHéd hrWer?@:.on ndy USRI Fotn 525 W UR} Bea aetPToi ned

€

phar maceuti cal f ormul ati‘ons. n the conpound

of formula (1) SfERPsition, for myanplie PPvdede piapiaf theaicompournshaneof
is used in a suitEbIvipcwier Hase SN dst h%h%%‘ét 'oCr a¢acnact ‘r}‘,‘a 25

agai nst .the sane W rus the ose of each conpo her the

same or i ffer BY 190k Tay, Guﬁae?§“ q% ﬁﬁé& gogage form
Appropri at e doses\Mdﬂ eeampdari loapsules oapahettaﬂgdsbbrtane Skiehhedni n

the art. and 't Reir 30
phar maceut i cal 2 y ac]'cleS tteaﬁ)IpaCk@%r%%mﬂggga§85ep§V§§ @éy) be by any
met hod known i Rdmiqisterag with ﬁhepandtpﬁnanfinhalatotoupOWnd&fﬂlator
anal ogous structure. d s used

her eunder have the sane wWhen def%redé §£§ neaa bg@%@%&#8 S ot herw se
stated. 335 formulations aﬂ@pené §QcEip#oaustaénydarelaasnabh|thene of
formula (VI11) active ingredient, may be employed. 18 [err]

The pharmaceutical compositions according to
the invention may also contain other active ingredients’
such as antimicrobial agents, or preservatives.

20 The compounds of the invention may also be
used in combination with other therapeutic agents, for
example, other antiinfective agents. In particular the
compounds of the invention may be employed together with
known antiviral agents.

25 The invention thus provides, in a further
aspect, a combination comprising a compound of formula
"(I) or a physiologically acceptable derivative thereof
together with another therapeutically active agent, in
particular, an antiviral agent.

30 The combinations referred to above may
conveniently be presented for use in the form of a
pharmaceutical formulation and thus pharmaceutical
formulations comprising a combination as defined above
together with a pharmaceutically acceptable carrier

35 therefor comprise a further aspect of the invention.



wherein R err] is hydrogen or hydroxyl protecting group as defi ned

herein and the anoneric group L is a displaceable 5 atom or group and
is reacted with an appropriate base. Sui t abl e groups L include

al koxy carbonyl groups such as et hoxy carbonyl or hal ogens, for
exanpl e, i odine, bromine or chlok1ne or -OR where Ris a substituted
or unsubstituted, saturated or unsaturated al kyl group, 10 e.g.,
a (Jerr] alkyl group such as nethyl, or Ris a substituted or
unsubstituted aliphatic or arg err]

ali phatic acyl group such as Sgg&a;p € %Xerapﬁﬂﬁlﬁnagf‘ghﬁt Fgra\é%%cﬁ}}f—'%uch
as benzoyl . combinations incliide ecypdicdnutléosidés gMthlasis 15

conveni ently reﬁ&&%@d@i%h ?Q%EQEEBQEE'a&ﬂtQ?EbPﬁnQrsuch 2s ?Yéﬁg1d & Qase

Rlerr]-H (previously sil 2 R
hexanet hyl di si | a&éna?mﬁ'&nterferoaonﬁ&’elpﬁren%medng&b tars neudlylame

chl ori de gsing Erobenlca.HQWn&ciébﬁlﬁéuﬁbaﬁ§?5k€aﬂhﬂﬂb1€6f§c§‘ﬁ&‘i'éjse or

stannic 20 l ori trlneh g tri The
LGV ighmone’ | DRELFORAGe’ ahaloghen, BuaRes 7 braridem e,

1, 3- oxat hi ol ane
reaction of an anshdedebxythymlﬁQhévla'(yPLdlﬂbbﬁyéyﬁEdﬁﬁ@IQﬁceifﬂ (ﬁ
formula (VI) in sol vent sucg a§ toluene in the

25 presence 8fdgﬁx¥898nggﬁﬁfys? é gé§e3x55?3’}8?0e sul fonic
acid or a Lew sdidedxythymidine¢ 2h|3f+dideoxy-27,3(Midehydro-

HSCH[erri&*Kg%if&*Li@?ééE?Lﬁ&r% (3 ’-dideoxy-2‘,3’-didehydrocytidine and g

Cerr]Herr]
The mer capt oaceribaviringr immunenpiupatiops such aspinperlkeukin ikl ha@ise )known

LRbﬁggp?ggcezg[deﬁaggéﬂuéocyte mghrbﬁﬁééeaeglényJé%fﬁﬁlating factor (GM-
, erythrop01etin, ampligen, thymomodulin,

thymopentin, foscarnet, glycosylation inhibitors such as

15 2-deoxy-D-glucose, castanospermine, l-deoxynojirimycin;
and inhibitors of HIV binding to CD4 receptors such as
soluble CD4, CD4 fragments and CD4-hybrid molecules.

The individual components of such

combinations may be administered either sequentially or

20 simultaneously in separate or combined pharmaceutical
formulations.

When the compound of formula (I) or a
pharmaceutically acceptable salt thereof is used in
combination with a second therapeutic agent active

25 against the same virus, the dose of each compound may be

either the same or differ from that when the compound is
used alone. Appropriate doses will be readily
appreciated by those skilled in the art.
The compounds of formula (I) and their
30 pharmaceutically acceptable salts may be prepared
by any method known in the art for the preparation of
compounds of analogous structure.
R, and R, as used hereunder have the sane
meaning as defined above unless otherwise stated.
35 In one such process (A) a 1,3-oxathiolane of
formula (VIII)



1, 4-dithiane", Chem Ber , 85, pp. 924-932 (1952). 5 The

al dehydes of fornmula (VI1) may be prepared by nethods known in the
art, for exanple, E.G Halloquist and H Hibbert, "Studies on
reactions relating to carbohydra& s and pol ysacchari des. Par t
XLI'V: Synthesis of isoneric bicyclic acétal 10 et hers", Can, J.

Research, 8, pp. 129-136 (1933). In a second process (B)
one conpound of formula (1) is converted to another conmpound of
formul a (1) by base i convergsion. Such interconversion may be
effected either by sinple cheri formation (e.g., 15 t he
conversion of uracil base to cytogitie) or éin enzymati c conversion

usi ng, for exanple, a deoxyribosyl ransferase. Sugk qg?hods and

conditions for base I nt er cony, s are well known in the art of
nucl eosi de chem stry. 20 In a third process (C) the
conpounds of formula (1) may be prepared by the reaction of a
conmpound of formula (IX) HO R2

(1'X) Hz wi th a conpound of fornula (X)
[err] wherein R, is hydrogen or hpdroxyl protesbing drioup as

oot et 00 9o i ALY Y onlilc group, ¥ 367 HESpERGHE e

sui t abl e Sepoxi @&omXior graup and is reacted with an appropriate base.
Suitable groups L include alkoxy carbonyl groups such as
ethoxy carbonyl or halogens, for example, iodine,
bromine or chlorine or -OR where R is a substituted or
unsubstituted, saturated or unsaturated alkyl group,

10 e.g., a C.¢ alkyl group such as methyl, or R is a
substituted or unsubstituted aliphatic or aromatic acyl
group, e.g., a C,., aliphatic acyl group such as acetyl
and an aromatic acyl group such as benzoyl.

The compound of formula (VIII) is

15 conveniently reacted with the appropriate purine or
pyrimidine base R,-H (previously silylated with a
silyating agent such as hexamethyldisilazane) in a
compatible solvent such as methylene chloride using a
Lewis acid (such as titanium tetrachloride or stannic

20 chloride) or trimethylsilytriflate.

The 1,3-oxathiolanes of formula (VIII) may
be prepared, for example, by reaction of an aldehyde of
formula (VII) with a mercaptoacetal of formula (VI) in a
compatible organic solvent, such as toluene, in the

25 presence of an acid catalyst such as a para-toluene
sulfonic acid or a lLewis acid, e.qg., zinc chloride.

(VI) HSCH,CH (OC,H,),

€, H;COOCH,CHO (VII)



wi th an appropriate sul phur-containing conmpound, e.g., sodi um

t hi oacetate. Conpounds of fornula (Xl) are either known in the art or
may be obtai ned by anal ogous processes. 10 In a fourth
process (D) a conpound of formul a %XII) [err] may be
converted to a conpound of fornula (1) 15 conversion of the anoneric
NH2 group to the required base by nmethods well known in the art of
nucl eosi de chem stry. Many of the reactions described

her ei nabove have been tensiveIKﬁreggrﬁed in_the context of purine
nucl eosi de synthesis, for exgﬁﬁlgFrFﬁp BFEGR1§eC50formpuha) ¥fbsmay be
Cheni stry, Bi ol 8FpPazedVibyi oeithadsl knewnoin"the art,Rfdr ¥gbkplepgt al .,
Eds, Pl enum Pregs, HiaWeYand @1948raat, ~xﬁg$g§g8§c&€§18€§yd£h§n363i9§§1“II

which is incorporated,bﬁ, N reference
be appreci ated thaf ~HithipHes 26hem.  Bak:i8hs RRy P24nPde (heS2ke of, or

conveni ensl y may be appheed186hyaéa bENBofBLEAl P21 ]1aNAPILET O ect ed
functional groups,_and dggrotﬁgtlon n18£t,thus e
21 reﬁﬁ??@ﬁegs nBEAPEAReNAYR 4R Fhearrt: eforceyample he

desired conpouni.GPrHagtbgodsandndeR( oREbbepd, 0OfStudies bHNEEAOHHINS OUPS
oroups may be pForaseng tEcBhtBiRarates ~RE RSt vaATRRRF EREF Kyl (0 g,
benzyl), acyl oPart XLIVarySyfthegsis 20of-tisomerbpheigyd] isubsetarnt renoval
of the 3¢ ethers”, Can. J. Research, 8, pp. 129-136 (1933).
In a second process (B) one compound of

formula (I) i- converted to another compound of formula

(I) by base interconversion. Such interconversion may be

effected either by simple chemical transformation (e.g.,

15 the conversion of uracil base to cytosine) or by an
enzymatic conversion using, for example, a deoxyribosyl
transferase. Such methods and conditions for base
interconversions are well known in the art of nucleoside
chemistry.

20 In a third process (C) the compounds of
formula (I) may be prepared by the reaction of a compound
of formula (IX)

HO. Ry
(IX)
HZ
with a compound of formula (X)
PO
25 (X)

CHO



protecting group being effected when desired by hydr ol ysi s or

hydr ogenol ysi s as appropri ate using standard condi tions. Hydroxyl
groups may be protected 10 usi ng any conventional hydroxyl protecting
group, for exanpl e, as described in "Protective Goups in Organic
Chem stry", Ed. J.F.W MO e (Pl enum P28ss, 1973) or "Protective

G oups in Organic Synthesis" by Theodora W G eene (John Wley and
Sons, 1981). Exanples of suitable 15 hydr oxyl protecting groups include
groups selected from al kyl (e.g., nethyl, t-butyl or nethoxynethyl),
aral kyl (‘me;xe Iban;zxel ,pﬂﬂ@wihbnﬁtbﬁb.OfollbOEGHMWF&ﬂWh of the
het erocyclic gr éﬁ {% ahydr opyranyl, acyl, (e.g., acetyl
or benzoyl) and"si %% ch as 20 trlalkyIS|IyI (e.qg.,
t-butyldinethylsilyl) The H&Uﬁ@xwpounds oﬁpfornulangIg)onag bay be

renoved by conveyd I QUes. ik o] IkyI 5|Iyl,
acyl and heterocycﬁqlrc r;ratgﬁ_%lsaﬂngg Ees;rgggnﬁ)\b/]é% %@8 ?goﬁ%f

by hydrol ysis under acidic or basic ndi tions. Aral kyl 25 groups such
as triphenylnethyl may simlarly be ?§ ved by sol volysis, e.g., by

Aral kyl groups such as benzyl
atment with BF[err]/etherate and
ate groups so @r) formed at
groups nmay al so

hydr ol ysi s under acidic condi t1 ony,
may be cl eaved, for exanple, by t
acetic anlgydride foll owed by renoval of
an appropriate stage in the synthesis.
conveni ently be renoved using a source fluoride ions such as
tetra-n-butyl anmoni um fl uori de. In the above processes
the conpounds o ) bt ai ned as, a m xture of
the 35 ci s a%atprgﬁsakggggkgaég s&iﬁh@? ggﬁ%ifhf%g compound, e.q., 29
These isonmers napdbunsspicacetateor Smpeurds of formylacE(l) areorither ,

wth acetic anhmbkge,_;,ohhgwggtbgr may b?s% éP yam%&g means,

e.g., chromatography on l'ica ge eacet , with
met hanolic 5 PYOggfsRfa or by fractlonal crystalllzatlon

Phar macewpi cal | y accept abl e QﬁIQSf@ﬁrgm rocess tgggb d Rg invention

may be prepared,_as dfscrlbed hited States Pat ent hb 4,383,114,

the disclosure dprmula (XEE)ch s |ncorporated by reference herein. Thus,

for 10 exanple, when it is desired to prepare an acid addition

0
R1 0 H,

(XII)

may be converted to a compound of formula (I) by
15 conversion of the anomeric NH, group to the required base
by methods well known in the art of nucleoside chemistry.
Many of the reactions described hereinabove
have been extensively reported in the context of purine
nucleoside synthesis, for example, in *"Nucleoside
20 Analogues - Chemistry, Biology and Medical Applications”,
R.T. Walker et al., Eds, Plenum Press, New York (1979) at
pages 193-223, the text of which is incorporated by
reference herein.
It will be appreciated that the above
25 reactions may require the use of, or conveniently may be
applied to, starting materials having protected
functional groups, and deprotection might thus be



salt of a conpound of formula (1), the product of any of t he above
procedures may be converted into a salt by treatnent of the
resulting free base with a suitable acid usi ng conventional rmethods.
Phar maceutical ly acceptable 15 acid addition salts may be prepared by
reacting the free base with an apgpropriate acid optionally in the
presence of a suitable solvent such as an ester (e.g., ethyl

acetate) or an alcohol (e.g., nethanol, ethanol or i sopropanol ).

I norgani c basic salts may be pre¢ ﬁared by 20 reacting the free base with
a suitabl e base Se@fERd 3¢S an intemmeddate ox §inadostem ket vibsldethe
optionally in thﬁesired coipewnd e C§rdtéﬁﬁraanhnauahpﬁatéatﬁbﬁobﬁ| (e. 9

nmet hanol ). Phar ng¢ t S
from ot her sal ts | nc &?IAI ngg%ﬁ;ég @ be %ééf:ﬁ&gleﬁfiﬁ'gl Fﬁn‘o’tﬁ%b?gﬁfe sal ts,
of the conpoundst#nS ThuscwaNESKanthSIn@inongenupsnnhynbehpdetected

A conpound; of f qiyny aykduip NP1 e &P PRIl %gl_.a% rea{c BLO Be nggwcggigicgy y

accept abl e phosphate or ot her ester g oh W
phosphoryl at i ng 3gent (€ Tich st -Fhinitnophenyd) ) s&bsaqyentaneeovecieoffyme\g

agent, such as grdtddting grdidl vy ezz‘rfla)e%adeneascaaaﬁfe&rb te. An ester

or salt of oun of fornula I be converted tO the parent
conpound, forea&ﬁaﬁéi qrgaenol &s&s Tak appropriate\Wgildt he

conpound of fcnrﬂﬂ&nddﬁdlcbnﬁxﬂﬂuui 35Hydro&ylaquﬁghemhﬁoﬂﬁrprété@ﬂe@e
g?;?;ggg |$P§r gﬁng any éé%%%ﬁ%ﬂéﬁ%l By%@%x& pro ecgggg groug for
synthesis from ies@mpliesalds/ qascridedr inngPratectiveoGrouys ?n Org?nicI
conveni ent inter, %hﬁd' D_o i na
product, or an dﬂ%ﬂ InterﬂEdPéFéNerSPg}?lﬁpfggﬁé ?g?s?he+%?§}e ﬂay be
5 ef fect ed BPratechivesirouns: iad Oxgendci aynhbeais' bgectheodora Wi or

I St d I €]
1T 1062) “and Charek (oM, SIS aRTBRHRIS108Y) £ vanelps of g eddfi 2

g A
The i nvedSi on whydnaxyly pretecidng: pxeypsy inglude smumwmmecbm es
which are not i giggdeqe.g.!,i Iﬁetthyl t-buH}E R VEEEhORYyhEL YY) Vodira Yiy1

temperatures ar% '%., benzyl %1p enyime&hyl or triphenylmethyl),
heterocyclic groups such as tetrahydropyranyl, acyl,
(e.g., acetyl or benzoyl) and silyl groups such as
20 trialkylsilyl (e.g., t-butyldimethylsilyl). The hydroxyl
protecting groups may be removed by conventional
techniques. Thus, for example, alkyl, silyl, acyl and
heterocyclic groups may be removed by solvolysis, e.g.,
by hydrolysis under acidic or basic conditions. Aralkyl
25 groups such as triphenylmethyl may similarly be removed
by solvolysis, e.g., by hydrolysis under acidic
conditions. Aralkyl groups such as benzyl may be
cleaved, for example, by treatment with BF,/etherate and
acetic anhydride followed by removal of acetate groups so
30 formed at an appropriate stage in the synthesis. Silyl
groups may also conveniently be removed using a source of
fluoride ions such as tetra-n-butylammonium fluoride.
In the above processes the compounds of
formula (I) are generally obtained as a mixture of the

35 cis and trans isomers.



EXAMPLES Exanple 1 15 2-t hi obenzoyl acet al dehyde di et hyl acet al

Cerr]Herr]COS-CHerr|CH Cerr]Herr])[err] (V)

To a solution of potassiumt-butoxide (11.5 g. 0.11 nol) in DW
(100 M) was added thiobenzoic 20 agjd (17 g. 0.11 nol) and the
solution partially evaporated i n vacuo, benzene added in two
consecutive portions (2 x 30 mM) and evaporated in vacuo each tine.

To the residual DVMF sol ution was added bronpacet al dehyde
di ethylacetal (20.3 g. 0.1 nph¢senisédersiindyinge dépdraeed, for alxalle

r]
broduct ext ract B8 SeERYERRabn( 56587 FER Rdktic anniiifle af?caoﬁwag%ﬂeavtxmet h
aqueous NaHCQO eseparationchy physxca)l/ ORARS, eJtn, chhmtnarm;nm)sdrvent

renoved in vacugilica gel 1A%d'&s Yﬁﬁiéﬂfﬂél ed e 17.2 g.
of 30 pure (V), g. 131- 133[err /0.07 é aﬁarac elgilééed by

[err]H NVR [errTTEﬁﬁﬁ?rP{IﬁMi€#¢$§1°nal crystalltnquqqi 2H, aromatic)

7.47 (m 3H, aromatic) Pharmaceutically acceptable salts of
4.59 (t, 1H, - 3.

H er er
OCH er r] CH| err]‘)-'&% é.l. é? lle):[ \f’%}%:cpn A3y %[@qqaged as rQes&cribed 1.23
(t, 6H 2 X OCI—lerm]:ﬁ&@rsﬁates Patent BN , 383,114, the disclosure of

mggﬁ?gﬁf?gﬁzgé[ & §%§%@§¥x¥§ﬂed by r%Qﬁrence herein. Thus, for

example, when it is desired to prepare an acid addition
salt of a compound of formula (I), the product of any of
the above procedures may be converted into a salt by
treatment of the resulting free base with a suitable acid
using conventional methods. Pharmaceutically acceptable

15 acid addition salts may be prepared by reacting the free
base with an appropriate acid optionally in the presence
of a suitable solvent such as an ester (e.g., ethyl
acetate) or an alcohol (e.g., methanol, ethanol or
isopropancl). Inorganic basic salts may be prepared by

20 reacting the free base with a suitable base such as an
alkoxide (e.g., sodium methoxide) optionally in the
presence of a solvent such as an alcohol (e.gq.,
methanol). Pharmaceutically acceptable salts may also be
prepared from other salts, including other

25 pharmaceutically acceptable salts, of the compounds of
formula (I) using conventional methods.

A compound of formula (I) may be converted
into a pharmaceutically acceptable phosphate or other
ester by reaction with a phosphorylating agent, such as

30 POCl,, or a suitable esterifying agent, such as an acid
halide or anhydride, as appropriate. An ester or salt of
a compound of formula (I) may be converted to the parent
compound, for example, by hydrolysis.

Where the compound of formula (I) is desired

35 as a single isomer it may be obtained either by
resolution of the final product or by stereospecific



The precedi ng thi obenzoyl derivative (V) 10 (17.2 g) was dissolved in

100 M THF foll owed by the addition of 6 g NaOH in 20 mM Herr]O
The m xture was refluxed under N2 for 15 h, then cool ed and dil uted
W th water (200 m) and the product extracted with ether (3 x

200 m). The extract was dried, the sol ¥ént removed in 15 vacuo and the
residue distilled in vacuo to yield 7.1 g of pure (VI), b.p.
60-62[err]/18 mm It was characterized by [err]H NMR J[err](ppmin
CDCl [err]): 4.51 (t, 1H CH(OCCJerr]Herr])[err])

3.51 (m 4H, 2 ﬁYO@HPsnE]@Hp@rnppmgﬁlcally pureZstartig matediaiCHerddy

1.54 (t, 1H Hscbnvenient Lntermgdgﬁtét 6H, 2 x OCH err]CHerr])
Exanpl e 3 Benzoyl oxyacet al dehyde 25
Clerr]H err] COOCH err] CHO Resolutzon(q¢|yhe final product, or amhis known

i nt er nedi at e wasnpecpadgdteyog startln@rﬁﬂtéﬁﬁéy R LPEELE GndFikpd from the

knomn 1- bsnzoyl £ g%&ce rol. g é €h°$+the | after |n a mxture of
PLERFERA BY[ BPY) SUAGR %en‘Pe [’éﬁ*?‘]”b Wasthe ated see

portlonmnse for eixahpl@, gStérdathem ey X Bk RS BPEL.

tenperature. Afgek addi

25 2 rESbed thRbeRv, Rl B9 E7 WE 58 chReank

conti nued for 3BYn$nH. Tﬂelanxture was filtered, the fi

evaporated in vacuo and the I u | d 26 g

of pure ](ﬂVII) b.p. 92-94] err']ﬂf% g@@eﬁf&g ‘,LPP]_ be W%M ;

as interh@l ref enée}low1nq eEﬁ?@#ﬁ$rﬂﬁI§h[&#¢]nqt intended to 19mit (S

1H, -CHO the 1nv§n€ioﬁd1n2$h ARt 0 temperatur%f£§¥% fH H

aromatic) 10 2H; aronatlc
-CH err] CHO) degrees cel lus.

EXAMPLES

Example 1
15 2=thiobenzov] acetaldehyde djethylacetal

C,H_:,COS -CI‘Ich (OCZH_r,) 2 (V)

To a solution of potassium t-butoxide
(11.5 g. 0.11 mol) in DMF (100 ml) was added thiobenzoic
20 acid (17 g. 0.11 mol) and the solution partially
evaporated in vacuo, benzene added in two consecutive
portions (2 x 30 ml) and evaporated in vacuo each time.
To the residual DMF solution was added bromoacetaldehyde
diethylacetal (20.3 g. 0.1 mol) and the mixture stirred
25 at 120° for 15 h. After cooling, it was poured onto
water (500 ml), the product extracted with ether (3 x
200 ml), the extract washed with aqueous NaHCO, followed
by water, then dried and the solvent removed in vacuo.
The residue was distilled in vacuo to give 17.2 g. of
30 pure (V), b.p. 131-133°/0.07 mm. It was characterized by
'H NMR &(ppm in C€DCl,):
7.97 (4, 2H; aromatic)
7.47 {(m, 3H; aromatic)



Exanpl e 4 2- Benzoyl oxynet hyl - 5- et hoxy- 1. 3-oxathiolne [err]

15 The precedi ng nercapt oacet al dehyde acetal (V) (7 9)
was mixed in 100 m of toluene with 7 g of the above

benzoyl oxyacet al dehyde (VI1), a few cr ﬁlfeal s of par a-t ol uene

sul fonic acid added and the m xture pl in an oil-bath at 120
under N err]. The formed ethanol was 20 allowed to distill over, the

m xture kept at 120 for an addi tional 30 minutes, then cool ed and
washed with e41S el'dd ¢ and evaporated in vacuo. The
resi due was distill ed in va%lﬁcl-)ﬁ?o glde(loédg’)ési pur e (XI11) as a

mxture of cis- and t}ffk- ‘%'orﬁﬂ's B‘[?CH}%) 25 143[err]/0.1 mm R err]
0.51 (hexane-Et QAc); 3.30 (d,erzﬂ,-l—lswng-)[err](ppmln CDCl[err]):

8.05 (m 2H, aronati e L 1H, aromati c) 7.43
(ot aroat o) @D.23 (t, 6H; 2 ¥ dEi8h,) "
5.55 (m 2H, derr]-H derr]-H 4.55 (m 2H

- H 3.80 1H;
Gorl grimmEed), ) o SR
C[ err] - OCHCH er captoa H 3.17 (m

2H, Cerr]-Herr]) ’ 1.21 (t, 3H derr]-CCHerr](err])
HSCH,CH (OC,H,), (VI)

The preceding thiobenzoyl derivative (V)
io0 (17.2 g) was dissolved in 100 ml THF followed by the
addition of 6 g NaOH in 20 ml H,0. The mixture was
refluxed under N, for 15 h, then cooled and diluted with
water (200 ml) and the product extracted with ether (3 x
200 ml). The extract was dried, the solvent removed in
15 vacuo and the residue distilled in vacuo to yield 7.1 g
of pure (VI), b.p. 60-62°/18 mm. It was characterized by
'H NMR §(ppm in €DCl,):
4.51 (t, 1H: CH(OC,H:),)
3.51 (m, 4H; 2 x OCH,CH,)
20 2.65 (dd, 2H; HS-CH,)
1.54 (t, 1H:; HS-)
1.23 (t, 6H; 2 X OCH,CH,)

Example 3
Benzovloxyacetaldehyde

25
CsHsCOOCH,CHO (VII)

This known intermediate was prepared by a
previously unreported method from the known l-benzoyl
glycerocl. Thus, 50 g of the latter in a mixture of

30 500 ml of CH,Cl, and 25 ml of H,0 was treated portionwise
with 80 g of NaIO, under vigorous stirring at room
temperature. After addition, stirring was continued for



Exanple 5 10 Ci s- and trans-2-benzovl oxynet hyl -5-(cytosin-1'-yl)-1, 3-

oxat hi ol anes [err] A mxture of 2.7 g of
cytosine, 30 m of hexanet hyl di si |l azane (HVDS) and 0.3 m of
trinmethylsilyl 15 chloride (TMSCl) was heated under reflux under

dry N2 until a clear solution resulted 438 hours) and the excess
reagents evaporated in vacuo. The renai ning vol atil es were renoved
under high vacuum (15 mn.), the solid residue taken up in 250 m of

1, 2-dichl oroet e ey i nternmediate (XI1]) in
50 m of 9??&?%?5&"%2‘%‘2 gi. eg‘f%énﬁr@g?y aér(‘g%ra\sf é‘ﬁflgsweﬁ"%ys s 11 2°)
of trimethylsil§Pntinged: Eor TREMERr | ) Theymisrturejwas filtered, Rkbeting

under reflux ungeltPd@enevapor@ted ot 6fhAY and the M%eo'ati%t%QQegi of
sat urat ed aqueous NaHCO err ' ected, the

. _Jhe 25 or ganj_¢c_l ayer was col

aqueous phase e rRsEy O 1e1¢€\ﬁ% Q]—ﬂferﬂ‘i’% [ 5} @ B¢ B30%4'YCard mme
conbi ned Sxt r actis NMRSHR®O MH,; TMSt&s Whitérn4ll | veir@réhsypporated in vacuo.
The residue Srbwfli jq by chronmat ography on silica gel using
CI—I[err]O[err]:‘sdﬁf%n\?A?]] "B’as the eluant to give 2. 5 g of a pure
27 m xture DI7Li s, AR t+GHXN-(XIV) in a 1:1 ratio as ascer-
tained by [err]H N Ihe £ d as the N-acetyl
derivatives as desclvﬁ 'blei(; ﬁ' }tlﬁie' foi | ovﬁ% exanpl e. Exanple 6 5
Cis- and trans-i sonet<SQf(m- Hdhiz ARQBAERIhy| - 5- (N[ err] " -
acetyl - ay osi n-1' - yl9) dls 3pxaihi Araitic)

4.88 (s, 2H; =-CH,CHO)

Example 4
- o - W ow - -
0
CoeCO0CH —gcczﬂs
. (XIII)
S
1S The preceding mercaptoacetaldehyde acetal (VI)

(7 g) was mixed in 100 ml of toluene with 7 g of the
above benzoyloxyacetaldehyde (VII), a few crystals of
para-toluene sulfonic acid added and the mixture placed
in an oil-bath at 120° under N,. The formed ethanol was
20 allowed to distill over, the mixture kept at 120° for an
additional 30 minutes, then cooled and washed with
aqueous NaHCO,, dried and evaporated in vacuo. The
residue was distilled in vacuo to yield 9.8 g of pure
(XIII) as a mixture of ¢jig- and trans-isomers, b.p. 140-
25 143°/0.1 mm; R, 0.51 (hexane-EtOAc);
'H NMR §(ppm in CDCl,):
8.05 (m, 2H; aromatic)
7.57 (m, 1H; aromatic)
7.43 (m, 2H; aromatic)



[err] The preceding mxture (XIV) (2.5 g) in 100

m of dry pyridine containing 0.1 g of 4-dinethylamno- 10

pyridine (DVAP) was treated with acetic anhydride (7 m) at room
tenperature and after 16 hours, the m'?%ure was poured onto cold
water followed by extraction with CHefr]C [err] (3 X150 m). The
extract was washed with water, dried, " and evaporated in vacuo.

Tol uene was added to the 15 resi due, then evaporated in vacuo and the
resi dual oil pBL BB ¢d, byHe hcappt @g&gphy on silica gel using

Et OAc: CH[err] OH 99: 1,a e 1.35 g of pure trans- ( XV)
as the fast noving pro uc?ﬁ ﬁﬂ ébtcoﬂ%efoe cis-(XV) as the slow

movi ng conponent. The88 By eui() Cz‘Cs%:”GQ‘zﬁﬁi)erl zed by [err]H NWVR

spectroscopy. trans- (XV) m @ 158-160[err]; Rerr]: 0.48

Et OAc: CH err] OH 95: 5 CH err O—l) Lanbda max: 297 nm H NVR
6(ppmin %DG[err]) 3.76 (m, ki é@% )1H, derr]' -NHAc) 25

8.06 (m 2H, aronatic) THI4 (d 1H, Cerr]'-H 7.56
(m 1H, aromatic) 28

317 (m, 2H; Ci-Hy)

7.56 (m 1H, arommatitT) .47 (d, 1H derr]'-H

7.45 (m 2H aromatiky)2l (t, 3H; C,~O6HFH,)dd, 1H C5-H) 5 5. 89
(dd, 1H, derr]-H 4.46 (dd, 2H, :
err]-CH err err]Herr 3.66 (dd, 1H errj-
Cerr]-CH ]OCOES[n 1Herr]) ( Cerr]-H
10

o —
CeHeCOOCH, O—N N
Y —

A mixture of 2.7 g of cytosine, 30 ml of

hexamethyldisilazane (HMDS) and 0.3 ml of trimethylsilyl

15 chloride (TMSCl) was heated under reflux under
dry N, until a clear solution resulted (3 hours) and the
excess reagents evaporated in vacuo. The remaining
volatiles were removed under high vacuum (15 min.), the
801id residue taken up in 250 ml of 1, 2-dichloroethane

20 and 5 g of the above key intermediate (XIII) in 50 ml of
dichloroethane added under dry argon followed by 4.7 ml
of trimethylsilyl triflate (TMST,). After 3 days of
heating under reflux under argon, it was coocled and
poured onto 300 ml of saturated aqueous NaHCO,. The

25 organic layer was collected, the agqueous phase extracted
with CH,C1l, (2 X 100 ml) and the combined extracts washed
with water, dried and evaporated in vacuo. The residue
was purified by chromatography on silica gel using
CH,Cl,:CH,0H 9:1 as the eluant to give 2.5 g of a pure



(dd, 1H, derr]-H 2.25 (s, 3H, NHCOCH err]) 10

XV): mp. 150-152[err]; Rerr]: 0.40 Et QAc: MeCH 95:5) U V.:
[err] OH) Lanbda max: 297 nm [err]H NMR [err](ppmin CDCl[err]):
03 (b, 1H, NH Ac) 8.21 (d, 1H, Cerr]'-H 15 8. 05
m 2H aromatic) 7.60 (m271H ar omat i c) 7.50 (m
H, aronmatic) 7.29 (d, 1H derr]'-H 6. 34 (dd,
1H, C5-H) 20 5.52 (dd, 1H C[er }(Q 4.80 (dd, 2H
Cl err]-CH err] Omdeftaing iqfeigip; and trans-(XIW) gbn (dl:yFakie a3y -agcer-
3.24 (dd, 1H C[t%rlrﬂe'd*)by !H NMR. Thesk ArereS sepdraedCasHtive }()-aceg?l
D T s [ GapivatiVls' b2 5B lIBL VY £5T{SULRS' Sedmpid ) %

a) Trans-(XVI) 375 ng of the preceding trans- (XV) was d| ssol ved
in 100 M of nme I.C canmoni a at 24[err] and after stirring for
16 hours, the sOf ) rennved in vacuo and t he reS|due
crystalli®2ed wi ] g PER e

to yield 174 M acety]-cytedsiRLhe - dc h ‘5 err] (dec) It was
characterized y [err an err NVR. [err]H NVR

3.32
Cis-(
(CH e
9.
(
2

[err](ppmin DMSO-d[err]) = ps57 (d, 14 (err]'-H 10
7.18 (d, 2H, C[err]'-NH[err]) 6.30 (dd, 1H derr]-H
5.68 (d, 1H, Cerr]"’ 5.48}—-}' Cerr]-H
5.18 (t, 1H, Cerr]- CH[err]G—l)
CeHsCOOCHe TH (XV)
COCH,

The preceding mixture (XIV) (2.5 g) in 100 ml
of dry pyridine containing 0.1 g of 4-dimethylamino-

10 pyridine (DMAP) was treated with acetic anhydride (7 ml)
at room temperature and after 16 hours, the mixture was
poured onto cold water followed by extraction with CH,Cl,
(3 X 150 ml). The extract was washed with water, dried,
and evaporated in vacuo. Toluene was added to the

15 residue, then evaporated in vacuo and the residual oil
purified by chromatography on silica gel using
EtOAC:CH,0H 99:1 as the eluant to yield 1.35 g of pure
trans-(Xv) as the fast moving product and 1.20 g of pure
cig-(XV) as the slow moving component. These were

20 characterized by 'H NMR spectroscopy.

trans-(XV): m.p. 158-160°; R,: 0.48 EtOAc:CH,OH 95:5
U.V.: (CH,0H) Lambda max: 297 mm
'H NMR §(ppm in €DCl,):
9.00 (b, 1H:; C,’-NH-Ac)
25 8.06 (m, 2H; aromatic)
7.74 (4, 1H; C¢‘-H)
7.56 (m, 1H; aromatic)



15 3.45 (m 3H, Cerr]-CHerr]OH + Cerr]H) 3. 06

(dd, 1H, derr]-H) UV.: (CHerr]OH Lanbda max: 270 nm

[err]C Nl\/R(Dl\/BOd[err], Vari an XL-300); [err] in ppm derr]
Cerr]’ clerr]’ Cerr]’ Cerr] derr] derr]

CH err] OH 20 154.71 165.70 93.4728140.95 87.77 36.14 86.80 64.71
b) Cis-(XVl): treating 375 ng of cis-(XV) by the sane preceding
procedure led to 165 of pure . product after recrystallization
from et hanol - et her, més (m, 1H: ﬁim?ﬁé‘?brr]. It was characterized by

[err]H and [err] C NMR. 455(6 1Herc]HHIMR [err] (ppmin DMSO-d[err]):

7.80 (d, 1K, Cerr]"’ (d, 2H, (err]'-NHerr])

6.18 (t, 1H Clerr]- Hhs (m, 2H: ar”%'z’?%’o(d, 1H Cerr]'-H 30

5.14 (t, 1H derr]- éHFérr(Férl)lﬁ' Cs-H) . 3.71 (m 2H, derr]-CHerr] OH)

3.40 (dd, s1H, Cerr] skl (ad, 13, C- )2. 99 (dd, 1H, Cerr]-H).

U V.. (CHOH) Lanbda max é C NVR [err](ppmin DVBO-d[err])

30 Clerr]4-&fe F' Z@Zfeﬁ'jc zoco dsdrr] Clerr] Cerr]

Cderr] CHerr]OH 3,66 (dd 12%; 68,-H)65. 59 93.86 140.91 86.47 36.22

85.75 62.79 a

Ci s- 2- hydr oxynet hyl - CE %éy?ggrn Hi. 917'{)3 oxo-1.3- 5 oxat hi ol ane [err]
2.25 (s, 3H; NH-COCH,)

10 Cis=(XV): m.p. 150-152°; Ry: 0.40 EtOAc:MeOH 95:5)
U.V.: (CH,0H) Lambda max: 297 nm
'H NMR &(ppm in CDCl,):
9,03 (b, 1H; NH-Ac)
8.21 (d, 1H; C¢'-H)
15 8.05 (m, 2H; aromatic)
7.60 (m, 1H; aromatic)
7.50 (m, 2H; aromatic)
7.29 (4, 1H; C;'-H)
6.34 (4d, 1H; C,-H)
20 5.52 (dd4, 1H; C,-H)
4.80 (dd, 2H; C,-CH,0COC.H,)
3.66 (4d, 1H:; C,-H)
3.24 (dd, 1H; C,-H)
2.23 (s, 3H:; NH-COCH,)

25 Example 7

0
e
(XVI)
HOCH, —-{ \ NH.
s— —



The preceding cis-(XVl) (100 ng) in 30 m of I ce-col d net hanol was

treated with 93 ng of neta-chl oro- per benzoic acid and after
stirring for 15 mn a white 10 solid separated which was coll ected and
washed wi-th 10 m of nethanol tg give 45 ng of pure sul foxide isonmer
a. The nmethanol filtrates were éJaporated in vacuo and the

solid residue washed with 15 ml of ethanolether (1:1) and then with
30 mM of ether to give 50 ng of pure sul foxide 15 i somer b. The

i somers were characterize@&)by IZBNEH(KWR): 375 mg of stimerpxedéd iy

m p. >270[ err] ( ngih_naa[(w]wgs%i‘s%ﬁ%&]ga[%é] MSH rethlano1 i ammiofis
CH L I\%Q mmonia
E)I\/B[Cf (rjE]e?r_?) . gazqaxané ?f’e‘sr( atlir-m:[é?«'?]lﬁ H)Otgxr)srf Eﬁe solvargs Was 2H,

Clerr]'-NH err] yemoved in vacfio68ndddhe ltés {dwé f&r}ﬁtalhzed with 2effe(d,

(13(1 S[Herz;%e”] I'EB; ¥as recrygtéglgge?”&-iq Err%?? [%‘3%’4} o yield 174 mg4 63

H 30f2pune mﬁod@{:gpgm p:H-:E}aO' (dec) It was c:(t'aaaralct:era.zed‘I
31 3 ? err]- 3.05 , 1H;
Cerr]-H by HI’E;S’or(rér;\ir X]@ﬁ _qu >220[err](dec) Rlerr]:0.32
CHerr]C[err]: - Me MR ¥ (ppm m[msfq NVR [err] (ppmln DMSO-d[err]): 5
7.76 (d, 1H, Clerr]'yt87 (4, 1H; c,’- )28 (d, 2H; -N[err])

6.66 (dd, 1H Cerr] 77 (d, 1H C[err] “H)

5.45 (t,29H Jerr]- d-_a%rf‘]‘(}ﬁxiocs -NH.)) 4. 64 (t, 1H Cerr]-H
3.77 (t, 2H, Cerr]-&€Her(dd)iH; c,-H) 3.65 (dd, 1H, (err]-H

5.68 (d, 1H; C,’-H)
5.48 (t, 1lH; C,-H)
5.18 (t, 1H; C,-CH,OH)
15 3.45 (m, 3H; C,~CH,0H + C.,H)
3.06 (dd, 1H; C,~H)
U.V.: (CH,O0H) Lambda max: 270 nm
*c NMR (DMSO-ds, Varian XL-300); § in ppm:
c,’ C.’ Cs’ Cq’ C, C. C, CH,OH
20 154.71 165.70 93.47 140.95 87.77 36.14 86.80 64.71

b) Cis=(XVI): treating 375 mg of gig-(XV) by
the same preceding procedure led to 165 mg of pure
product after recrystallization from ethanol-ether, m.p.
171-173°. It was characterized by !H and c NMR.

25 'H NMR: & (ppm in DMSO-d,):
7.80 (d, 1H; C,’-H)
7.20 (d, 2H; C,’-NH,)
6.18 (t, 1H; C,-H)
5.70 (4, 1H: C;'-H)

30 5.14 (t, 1H; C,~-CH,0H)
3.71 (m, 2H; C,-CH,OH)
3.40 (dd, 1H; C,~H)
2.99 (dd, 1H; C.-H).

U.vV.: (CH,0H) Lambda max: 270 nm
35 ¢ NMR §(ppm in DMSO-d,)



3.17 (dd, 1H, derr]-H) Exanpl e 9-15

Ci s- 2- hydr oxynet hyl - 5- (N-di met hyl am no net hyl ene cyt osi n- 1'-yl) -1.
3-oxat hi ol ane [err] 300 ng of

ci s- 2- hydroxynet hyl -5- (cytosin-1"-yl) 1, 3- oxat hi ol ane was suspended
in 10 mM of N 20 di et hyl f or mam de 3%i et hyl acetal (DHF-dinethyl

acetal ). The m xture was stirred at roomtenperature overnight (18
hours). Volatile.npaterigl ,was regoved b vapor ati on under reduced
pressure. The red due wid crysta?Dll zed ?éﬁg & s et hafol - et heFz 1t SfRHded

345 ng (93% of1pPlr&3 prbehcis 253.86 mM4d.9N62-866H%r i€ 2R &¢%.]75 0626780

CHerr]CJ[err]: MeOH 4:1 U.V.: Lanbda max: 325 nm [err]H NMR
[err](ppmin DMBO-d[err]): 8.64 (s, 1H, N=CHN)
32 : , 1H, derr] -H J =7.2 Hz) 6.22 (t,
1H, Cferr]-H, Jc ) thyl-5- ,_J=72Hz)
5.37 (t, &H - = .8el—|z D[err]Oexchange) 5.22 (t, 1H,
derr]-H, oxan 3.77 (t, @H C[err] CHerr]OH J 4.9
Hz) 350(dd 1H, derr]-H J —4 and99Hz
3.17 (s, 3H, CH[err]) 3 12 (dd err] H J =42 and 11.9
Hz) 10 .04 (s, SH [ery
(XVII)
0
The preceding cis-(¥XVI) (100 mg) in 30 ml of

ice-cold methanol was treated with 93 mg of meta-chloro-
perbenzoic acid and after stirring for 15 min a white
10 solid separated which was collected and washed with 10 ml
of methanol to give 45 mg of pure sulfoxide isomer a.
The methanol filtrates were evaporated in vacuo and the
solid residue washed with 15 ml of ethanolether (1:1) and
then with 30 ml of ether to give 50 mg of pure sulfoxide
15 isomer b. The isomers were characterized by 'H NMR.

som : m.p.>270°(dec); Rf:0.30 (CH,Cl,-MeOH 3:1)
U.V.: (CH,OH) Lambda max: 270 nm
H NMR & (ppm in DMSO-d):
7.68 (d, 1H; C¢’-H)
20 7.36 (s, 2H; C,’=-NH,)
6.69 (dd, 1H; Cs-H)
5.76 (d, 1H; C;’-H)
5.47 (t, 1H; C,-CH,OH)
4.63 (dd 1H: C,-H)
25 3.88 (m, 1lH; C,-CH-OH)
H
3.72 (m, 1lH; C,-CH-OH)
H



Exanpl e 10 Bi s- G s- 2-succi nyl oxynet hyl -5-(cytosin-1'-yl)-1, 3-

oxat hiolane [err] 15 284 ny of

ci s-2- hydroxynet hyl -5- (N, W di met hyl am no net hyl ene
cytosin-1'-yl)-1, 3- oxat hi ol ane was dissolved in 10 m of dry
pyridine and cooled at O[err]C i3 an ice-bath. 60 [err]l of succinyl
chl ori de was added vi a a syringe. The m xture was stirred overni ght
(18 hours) 20 and poured into 50 ml of saturated aqueous NaHCJ err]

sol ution. The m xtur®.¥@s(@ki rHEt &Mt h net hyl ene chloride (3 x 50
n ). The conbined CHjets] Qderig; soluyi on was washed with water (2 x
50 m) and dried over MgSO err]. After filtration, solvent was
renoved by evaporation under 25 reduced pressure. The foamresidue was
di ssol ved in 1(I[§2_e.r__£ﬂmm-l[lequzz[05’r(rqeqjcntnai:mag EHptl,0Me08t Banol . 2
m of 80% 1Ham0tgs el 16 Pmse added and the m xture was stirred
33 roomte%rature ovanl ght. The m xture was

evaporat €l to drynes7s 76rhed sotH d GsésHue was purified on silica gel
usi ng CH[err]Ci[err]-; q—a42]H;asceL . It yielded 145 nmg (54%

of pure product. err]C, Rerr]: 0.23 (in
CHerr]dJ[err]: IVEO—|§151§ (‘Pd 1H L?SVH) (MeOH) Lanbda max: 271 nm

[err]H-NMR [err] (ppreJ7v QRO-1H eral +H) 7.69 (d, 2H, 2 x
Clerr]'-H J = 7.6 Hz) s~ nd 28 (d, 4H 2 x NHerr], J = 24.9 He,
D20 exchange) Thas (¢, 115 c,-chidH)

10 4.64 (t, 1H; C,-H)

3.77 (t, 2H:; C,-CH,OH)
3.65 (dd, 1H; C,~H)
3.17 (&d, 1H; C,~H)

Example 9
15 Cis-2-hvdro ethyl-5-(N- -
—=¥ll=d. = H
N NCH
H2 ‘ CH,
| &
o* S (XVIII)
Y e
S

300 mg of gis-2-hydroxymethyl-5-(cytosin-1/-yl)
1,3-oxathiolane was suspended in 10 ml of N-

20 dimethylformamide dimethyl acetal (DMF-dimethyl acetal).
The mixture was stirred at room temperature overnight (18
hours). Volatile material was removed by evaporation
under reduced pressure. The residue was crystallized in
ethanol-ether. It yielded 345 mg (93%) of pure product.

25 m.p. 162-164°C; R,: 0.56 in CH,Cl,:MeOH 4:1
U.V.: Lambda max: 325 nm
'H NMR §(ppm in DMSO-d,):

8.64 (s, 1H, N=CH-N)



10 6.24 (t, 2H x err]-H J = 5.6 Hz) 5.76 (d,
2H, 2 x (err]'-H J = 7.4 Hz) 5.35 (t, 2H, 2 x (Jerr]-H J
4.5 Hz) 4. 37 (d 4H, 2 x Cerr]-CHerr]0O) 3.42
(dd, 2H, 2 x CJerr]-H J 5.5 and 10. 9%5t) 15 3.10 (dd, 2H, 2 x
C-H J =506 and 11.7 FE) 60 (s, 4H, 2 x -CHerr]-CGO

Exanpl e 11
yl)-1. 3-oxat hi

Ci s- and trans-2-benzoyl oxynet hyl -5-(6' -chl oropurin-N9'-

ol anes [err] 1.7 g of

6- chl oropuri ne was heaveéd(d; LEBflIC¥-Hp J = 7.258zy1 of HMDS
(hexamet hyl di si | azang) ai i Ng- 3
(NH[err])[err]SCIerrE(a?mg{r:ﬂu%ksg?’fgtg? unt|P HE2 sol ution becane

34 clear (

pressure. The

2.7 g of

10

15

20

25

Bdufg. LExcessHAVBS=wds 2r BAdved under reduced

oi ly resagluee ! t
I“chl or oe

3.77 (t, 2H, C,~CH,0H, J = 4.9 Hz)
3.50 (dd, 1H, C,~H, J = 4.9 and 9.9 Hz)

3.17 (s, 3H, =-CH,)
3.12 (dd, 1H, C,-H, J
3.04 (s, 3H, =-CH,)

4.2 and 11.9 Hz)

]
) 0—\/0 (XIX)
o’l

o4
HON g > 0 S
O

284 mg of ¢jis-2-hydroxymethyl-5-(N, N-
dimethylamino methylene cytosin-1’-yl)-1,3-oxathioclane
was dissolved in 10 ml of dry pyridine and cooled at 0°C
in an ice-bath. 60 ul of succinyl chloride was added via
a syringe. The mixture was stirred overnight (18 hours)
and poured into 50 ml of saturated agqueous NaHCO,
solution. The mixture was extracted with methylene
chloride (3 x 50 ml). The combined CH,Cl, solution was
washed with water (2 x 50 ml) and dried over MgsSO,. After
filtration, solvent was removed by evaporation under
reduced pressure. The foam residue was dissolved in 10
ml of CH,Cl, containing 5 ml of methanol. 2 ml of 80%
aqueous acetic acid was added and the mixture was stirred

wampu@ﬂ Lmders N oy VaLeUBkch for 1 hour
and t hen glssolved in 100 n of dry. 1 39 r anﬂa%e

benzoylox?n%?h9F¢51%{Hﬁx§JlJ3= 4.4 Hz)



oxathiolane (XIl11) was dried in a 500 m round bottom flask by

evaporation twice with 50 ml of benzene and di ssolved in 200 m of
dry 1, 2-di chl or oet hane. The solution of silylated

6- chl oropuri ne was 10 t hen transferggd into the 1, 3-oxat hi ol ane

sol ution t hrough a canul a under”argon atnosphere. 11 m of IM
TMS-triflate (trinethylsilyl trifluoronethane sul fonate) was added
to the reaction flask. The mixture was heated at reflux for 5
hours, then cool®d b SHHRY: pour ed into
300 m of saturated sodﬁfj&rﬁﬁ rﬁ%)l‘é{:v%rrné gtte sopgt IH%%{-_ I—I%

sol ution) whil e ¥ARIKAREA to Arynass.or Ihe 6°F~&9eFeﬁA§erY’¢%cm‘éuimnﬂtdsm
aqueous phase wasilica gelextsiagt @if,od §:h Mddren:h1Calseelhane . x 00y %ic&ghe

conbi ned or gani S th water, dried over err
filtered 20 glét‘r?d apsglr?‘jt é@“@ﬁg‘é’?%@gt}“‘gd pressure. The residue was
purified &nd sePaPat e@eon >230°Ca g&: UG 2Ty HaxaHCALIWEOH 4:1) acetate 7:3

as eluant. It vy Ivded (ke% 91628%h ngxt.hgn nm | ess pol ar product, which
|) ans- isonmer as a foam and 710 ng of

was identified @
| ower product asf Z@HE 56@7& l@rD@%'deéorrer Total yield 46.1% cis:trans

ratio 1:1.4 7,69 (4,tBpANS2i KOBEI_ a-3 SOREl err]: 0.43 in
Hexane: Et OAc 1:1 U(V I(/E%]—I)§ 5 I-ic(a'jmaxnje 65“';[ [err] H NVR
[err](ppmin CDCI[er?]')"’8 £, 4H, 2 X §H27'6J(S' 2849 qze”qzo eychange)

8.48 (s,16H, Clerr]’ 6.kl (t, 2H, 2x6-Q¥5 0m= 26 HZQaLicC)

(7d36 (1r|1|1 %:[H a]rorlllnt!]g),,g éde?H 2 x Cs _(dn 2H arorg{at)l c) 35 2590
err =

5.78 (dd, 1H C[err]sH3sJ(t,628,H)x C,-H, J = 4.54KH2§ (m 2H,

err]- CH[err]OCOC[e rpbl ] .74 (m 2H, derr]-H)

ci s-isoner (beta- |somerlf_< ?ﬂ[ lﬂ 20"3%‘ |c#39|e ane:EtQAc 1:1 5 U V.:

(MeOH) Lanbda nmax 263.42nfdd, 2H 2 x C-H, J = 5.5 and 10.9 Hz)
2.60 (s, 4H, 2 X =CH,-C-0)

N
20 N

1.7 g of 6-chloropurine was heated at reflux in
50 ml of HMDS (hexamethyldisilazane) containing 50 mg of
(NH,),SO, (ammonium sulfate) until the solution became



[err]H-NMR [err](ppmin CDCl[err]): : 8.72 (s, 1H, Cerr]'-H

8.51 (s, 1H, (derr]'-H 8. 00 (n1 2H, aromatic) 10

7.56 (m 1H, aronatic) 7.44 (m 2H, aronatic)

6.61 (t, 1H, derr]-H J = 4.7 Hz) 4 5.62 (t, 1H, Cerr]-H J
4.9 Hz) 4.69 (m 2H, C[errf-CH[err]CCOC[err]H[err]) 15
3.66 (m 2H, derr]-H Exanple 12 .

Ci s- 2- hydr oxymet hyl - 5- (6' - hydroxypurin-N-9' -yl )-1, 3- oxathlolane

(i nosine derivatieay (1[Réut). Excess HMDS Qvas removed unde§3§e

Is-2-b I - 5- (A& r opuUri oxatﬁlolane
vas d Sggf%doi‘%%éwl-e. (@'ﬁ? SH1y.%4 }n‘g‘fep‘é‘ dcﬁ'\{%%d-?/’tﬁiﬁ Fgﬂbxvaéumam
and 3 m for hahewryend thierdissalvdd isrollmo arl oEhdryi it ure was

heated at refl udwloPoderidseand cooled to room 25 tenperature. The

solutionglvasthen diluted with 100 nl _ _
36 of water, netit?d¥ioed Wweanzariaxymethyl-Ssiethaxy-1i Bter ed.

The resin resi duatmioVasdietkTiih v diied i3 ml round bottom
flask by evaporation twice with $0 ml of benzene and
dissolved in 200 ml of dry 1,2-dichlorocethane.

The solution of silylated 6-chloropurine was
10 then transferred into the 1,3-oxathiolane solution
through a canula under argon atmosphere. 11 ml of 1M
TMS-triflate (trimethylsilyl trifluoromethane sulfonate)
was added to the reaction flask. The mixture was heated
at reflux for 5 hours, then cooled to room temperature.
15 The mixture was poured into 300 ml of saturated sodium
bicarbonate solution (NaHCO; solution) while stirring.
The organic layer was collected and the aqueous phase was
extracted with CH,Cl, (2 x 100 ml). The combined organic
phase was washed with water, dried over Mgso,, filtered
20 and evaporated under reduced pressure. The residue was
purified and separated on silica gel using Hexane-ethyl
acetate 7:3 as eluant. It yielded 1.05 g (28%) of the
less polar product, which was identified as alpha- or
trans- isomer as a foam, and 710 mg of lower product as
25 beta- or gig-isomer. Total yield 46.1%; cis:trans ratio
1:1.4

trans-isomer (a-isomer): R,: 0.43 in Hexane:EtOAc 1:1
U.V.: (MeOH) Lambda max: 264.7 nn
'H-NMR é(ppm in CDCl,):
30 8.76 (s, 1H, C,’-H)
8.48 (s, 1H, C,’-H)
8.06 (m, 2H, aromatic)
7.56 (m, 1H, aromatic)
7.45 (m, 2H, aromatic)
35 6.90 (dd, 1H, C,-H, J = 5.0 Hz)



The conbined filtrate was evaporated under.-reduced pressure. The

residue was purified on silica gel using 5 CHerr]C[err]: MeOH 4:1 as
eluant. It yielded 183 ng (51% of pure product, which was
identified as inosine derivative. mp.: 208-210[err]C, Rerr]: 0.27
in Et OAc: MeOH 4: 1 U V.: (MeOH) L3kbda max: 246 nm [err] H NVR:
[err](ppmin DMSO-d[err\) 10 12.42 (s, 1H, -NH, D20 exchange)
8.36 (s, 1H, Cerr]'-H 8.07 (s, 1H, derr]-H

6.37 (t, 1H, derr]-H J = 5.1 Hz) 5.29 (t, 1H, -OH, J =6.0
Hz, Dl err] O exchange)®4%® (dd, 1H, .00, (¥ =16 0F2)r]-H, J = 4.9 Hz)

3.63 (m 4H, 2H from{]s¢r{mH And GHcfijouddHerri- o Exanpl e 13
Cs- and trans-2- benzaovhoxe/netz?g_yl - -gyraci I'-N-1"-yl)-1. 3-

oxat hi ol anes [err]~* n, Al G

(XXI1) 760 ng of uracil was heated at reflux in 30 n

ol 1 on becars SHEarSonte (ROEAASHET )6y Rsbr 4t 25 Thctexane : B4Ry dody
pressure. 5The rdbiVie MeOH)r ilethhdadaaxhi2gd .25nm vacuum for 1 hour and
g;ssol ved in 100yxujpf gr(¥pﬂr 2n cpel,) di chl or oet hane.
8.72 (s, 1H, C,’-H)
8.51 (s, 1H, C,’-H)
8.00 (m, 2H, aromatic)
10 7.56 (m, 1H, aromatic)
7.44 (m, 2H, aromatic)
6.61 (t, 1H, C;-H, J = 4.7 Hz)
5.62 (t, 1H, C,-H, J = 4.9 Hz)
4.69 (m, 2H, C,-CH,0COCH,)
15 3.66 (m, 2H, C,-H)

(A

20 533 mg of ¢is-2-benzoyloxymethyl-5-(6~-
chloropurin-N-9/-yl)-1,3~oxathiolane was dissolved in 25
ml of methanol. 5 g of sodium hydroxide (NaOH) and 3 ml
of water were added into the solution. The mixture was
heated at reflux for 5 hours and cooled to room

25 temperature. The solution was then diluted with 100 ml



1.5 g of 2-benzoyl oxynet hyl - 5- et hoxy- 1, 3- oxat hi ol ane was dried by

evaporation twice wwth 50 m of benzene in a 500 m round bottom
flask and dissolved in 150 m of dry 1, 2-dichloroethane. 5

The silyated uracil solution was transferred into the oxat hiol ane
solution through a canul a under 3gargon at nosphere and 1.5 m of
TMS-Triflate in 20 m  of 1, 2-di'chl or oet hane was added. The reaction
m xture was heated at reflux under argon atnosphere for 48 hours,

10 cooled to roomtenperature and poured into 300 m of

saturated agquedfs W] areytrzdlidedowithheyeiganian! feeinVe@sd filtered.

col l ected. The GULS; t e t rjcerr

(2 x 100 m). "I;ﬁgyconbl ne dl%?]l‘gél g@g}l@g L'Y.W:ﬁ 1% Ql ?lgam%?#‘aa‘t ]er EZ x]

200 m), once il qeryingd Lfﬂ' ate was exanoxscem ynaqn dedwgedver

MSO err]. Af prlesisurie.at i residue &QEVﬁﬁEif’ﬁédrSHDyf 18Y ﬁé/f‘afe! jon in
Xa

vacuum agd the d}ée was pur| fied on,silica usi : Et OAC

1: 1 s &faGh? M?q%? Nty (35oyistdsd, égBrBEuéﬁg*) of
E’he flr—fall\J/(I:?t vvapurleomcamctnl ghdﬁ:ﬁ spst idantheidd as irdédéine HOWEMAIL 1E
err spegt um i ndigc enpr e i,somers cis:trans
inaratio of % 22 a% & ﬁ'?hct Ry: 6\7:4]7; %ts@@fa&ogﬁatl this stage.
Rlerr]: 0.35 iH. Mexar(MeDH)Alagbda max: 246\nm (MeOH) Lanbda max: 261 nm 25

H NMVR 8. 88 (broad 1H,
[N[e;]r] H) [e‘ﬁlmml%%%ﬁrﬁl?? 4t omat i ¢) (broa 7871 (d, 1H,

Jerr]'Picis, J = 8224R7)s, -NH, D,07 eacph(amej!H aromatic) 30

7.45 (m 3H, aronat QC3gnqu[ QHr]C,‘H)H) 6.55 (dd, 1H, Cerr]-H
trans, J = 2.4 and 5 Hz) 6.35 (dd, 1H, C5-Hcis, J = 4.1 and
5.6 Hz) 350?9(§t: 18 Cdbr)-H trans, J = 5.4 Hz)

5.73 (d 1H, C[err]s Bi7t (ensany) &,<K, ZJHL) 531 Hz) 5.57 (d, 1H,

qe”] H cis, J=38,8 '('%), 1H, -OH, J Gggzt B eschange) C'4373J(d,3'2a

-CH[ errl® COC[ err] Heerd] Xt, 1H, C,~H, J 4 459( Hz)2H,
-CHerr]OCOC err JH §TEL) (n, 4H, 2H from C,~% and 2H from CH,~OH)

0 8
O‘L BzO

Hm > 8200
2 +
v Bz 0 Et 2
° N Oy Y
S
20 (XXII) 0

760 mg of uracil was heated at reflux in 30 ml
of HMDS in the presence of 50 mg (NH,),SO, until the
solution became clear. The mixture was evaporated under
reduced pressure. The residue was dried under high

25 vacuum for 1 hour and dissolved in 100 ml of dry 1,2~
dichloroethane.



3.57 (m 1H, derr]-H 3.17 (m 1H, derr]-H 5 Exanpl e

14 Ci s-2- hydroxynet hyl -5-(uracil-N-1'-yl)-1, 3-oxat hiolane [err]

300 ng of a mixture cis- and trans-2- benzoyl oxymnet hyl -

5-(uracil-N1"-yl)-1, 3- oxat hi ol anes was 10 di ssolved in 75 m of

met hanol i ¢ ammonia. The m xture dbs stirred at roomtenperature

overni ght. The sol ution was evaporated by dryness. The residue was
“purified and t he tmo isoners wer e separated on silica gel using

Et OAc: MeOH 98: 2 as el uant. p. product was isol ated as

a solid product and- Rag PﬁeﬁfP?P%ﬁY%Sx¥W%tW%%n%ﬂeth°xY'1c

Cis-isoner: m poxa€Ribddher whE, dRiedrby évaporat fiwAcw M OH 50 ml of

DEG dEZ'? ﬂ*ﬁ SeHEeRT LY, shg"B sppnqubftess| fllbi AR LRI 4p 11y

derr]’ = 339 Pﬂ_n)of dry 1, 2-d16hlerqethzme Cerr]-H J = 4.8 Hz)
5.62 (d, H err -H J 8
>0 Fé) 2% C[ 1 - ?he falyg%if u %ﬁ} soléﬁfﬁ%( asjéiaﬁngPELdg 25

(t, 2H CJerr]- EPf%rFPEPPxéfhlﬂiﬁnFt§°lutl°n throuqhzﬂ_qqnplalmndeperr] H J
5.7 and 12 Hzargon atmospheﬁezﬂmﬁdﬂaslﬂﬂ &t erdd-=Trif st 16 P md- S£HZ)
39 1,2-d1chloroethane was added. The reaction mixture was
heated at reflux under argon atmosphere for 48 hours,

10 coocled to room temperature and poured into 300 ml of
saturated aqueous NaHCd, solution. The organic layer was
collected. The agqueous phase was extracted twice with
CH,Cl, (2 x 100 ml). The combined organic layer was
washed with water (2 x 200 ml), once with NaCl solution

15 (1 X 150 ml) and dried over MgsO,. After filtration,
solvent was removed by evaporation in vacuum and the
residue was purified on silica gel using Hexane:EtOAc 1:1
as eluant. It yielded 594 mg (32%) of pure product.

The product was shown as only one spot in the

20 TLC. However the 'H-NMR spectrum indicated the presence
of two isomers gis:trans in a ratio of 1:1.2 and which
were not separated at this stage.

Ry: 0.35 in Hexane:EtoAc 3:7
U.V.: (MeOH) Lambda max: 261 nn
25 lH-NMR §(ppm in cDCl,)
8.88 (broad s, 1H, N,’-H)
8.05 (m, 2H, aromatic)
7.71 (4, 1H, C,’-H gig, J = 8.2 Hz)
7.57 (m, 1H, aromatic)
30 7.45 (m, 3H, aromatic and N,’-H)
6.55 (dd, 1H, C,-H trans, J = 2.4 and 5.4 Hz)
6.35 (dd, 1H, C,-H ¢cis, J = 4.1 and 5.6 Hz)
5.79 (t, 1H, C,-H trans, J = 5.4 Hz)
5.73 (4, 1H, C,’-H trans, J = 8.2 Hz)

35 5.57 (4, 1H, C,’-H ¢cig, J = 8.2 Hz)
S.46 (t, 1H, C,~H ¢cis, J = 3.9 Hz)



Exanpl e 15 C s- and trans-2-benzoyl oxynet hyl -5-(thym n-N-1'-yl)-1. 3-
oxat hi ol anes ' [err]

5 1.7 g of thym ne was heated at reflux in 50 m of
HVDS cont ai ni ng 50 ng of (NH[err])[err]?@[err] until the solution

becanme clear. The m xture was evaporat ed under reduced pressure. The
resi due was dried under high vacuum f or hour and di ssolved in 150
m of 1,2- dlchloroethane 3 g of

2- benzoyl oxynet hyl - o] hiolane was dried by
evaporation tw ce mn I735&1 2? ~CH;0- cBeﬁf ne and dissolved in 150 m of
dry 1, 2- di chd ofHelhandt, -CH,0COC.H;) The silyl ated thym ne

sol ution was transfesréeg gé 1H, |@Lg t he oxat hi ol ane through a canul a under
argon at nospher e. 3 of T -Triflate (trimethylsilyl-

triflate) in 30 m of- H?y(’i' 21}34 CCHFH?oet hane was i ntroduced into the
reaction m xture through a canul a under argon at nosphere. The

sol ution s heated at refl ux under argon atnosphere for 36 hours,
cooled t erature and poured into 300 M of saturated

aqueous NaHCO g =2 , 3 8 2 aneand t he
aqueous phase was extracted twce with net yl ene chlorlde (2 X 100
m ). The conbi ned organi ¢ phase was 25 dwashed twice with water (2 X 200
m ), once with NadC solution (14X 150;3M ) and dried over MgS( err].
The sol ution , 40
09
HO 0 {XXIII)

300 mg of a mixture cis- and trans-2-

benzoyloxymethyl- 5-(uracil-N-1/-yl)-1,3-oxathiolanes was

10 dissolved in 75 ml of methanolic ammonia. The mixture
was stirred at room temperature overnight. The solution
was evaporated by dryness. The residue was purified and
the two isomers were separated on silica gel using
EtOAc:MeOH 98:2 as eluant.

15 The top product was isolated as a solid product
and was identified as ¢is-isomer.

Cis-isomer: m.p. 162-164°C; R,: 0.57 in EtoAc:MeCH 95:5
U.V.: (MeOH) Lambda max: 261.4 nm
H-NMR §(ppm in DMSO-d,):
20 11.36 (s,1H, N,’<H)
7.88 (d, 1H, C,'-H, J = 8.1 Hz)
6.18 (t, 1H, C~H, J = 4.8 Hz)
5.62 (d, 1H, C,’-H, J = 8.1 Hz)
5.33 (t, 1H, C,-H, J = 5.7 Hz)
25 5.17 (t, 1H, -OH, D,0 exchange)
3.72 (t, 2H, C,-CH,0H, J = 4.6 Hz)
3.41 (dd, 1H, C,~-H, J = 5.7 and 12 Hz)
3.20 (dd, 1H, C-H, J = 4.6 and 9.9 Hz)



was filtered. The filtrate was evaporated in vacuum The residue

was purified on silica gel using Hexane: Et OAC 1:1 as eluant. It
yielded 1.3 g (35% of pure product. The product was
shown as only one spot on TLC 5 but the [err] HH NVR spectrum i ndi cat ed
the presence of the two I someB% cis and trans in a ratio of 1:1.2.
Rlerr]: 0.30 in Hexane: Et OAc 2: 3 UV.: (MeOH) Lanbda max: 266 nm
[err]H—NNR [err](ppmin CDCl[err]): 10 8.60 (broad singlett,
Nerr]'-H) 8.06 (m 2H, aronatic) 7.59 (m 1H,
aromatrc) 7.49 (m 2H, aromatic) 7.38 (d, 1H,
Cerr]' FLcrs.ExEmnlgzlﬁt) 15 7.28 (d, 1H, C[err] -Htrans, J =
1.3 Hz) 4 I £ 1d? QP 5.6

Hz)

5.78 (dd, 1H, = 4.4 and 6.4 Ft) , 1H,
Cerr]-H-cis-isoner, J = 4. 3 FE) 20 4.69 Ad, 2H,
Cerr]-CHerr]OCOC[err]H err], J = 4.2 Hz) i #45 (m 2H
quLG{aHGEQHHHwHD 3.5 err]-

3.13 (n1 1H, J erA.- HEF{ 1.93 (d, 1H, %%eﬂ CHerr]- trans

i somer, J = 1HNTR) 3 1.78 (d, 1H &

[erBhQ%X:D oners, J
nes terr] a-j%

and trans-2- l

= 1.2 Hz 'e 16
Cs-2- hy?jroxyraeLhml a?Pgi 1' Oft- 1, B%Qa

41 a nrxture cis
benzoyl oxynet hyl - g (thym n- N- 5 ) 1, 3- oxat hi ol S (XXl
di ssolved in 100 mM of saturated methanolic annonra The xt
was stirred at roomtenperature 5 overni ght (18 Rk Thﬁ
was then evaporated to dryness under reduced pressure HT e (psrdue
was
5 1.7 g of thymine was heated at reflux in $0 ml

of HMDS containing 50 mg of (NH,),SO, until the solution
became clear. The mixture was evaporated under reduced
pressure. The residue was dried under high vacuum for 1
hour and dissolved in 150 ml of 1,2-dichloroethane.

10 3 g of 2-benzoyloxymethyl-5-ethoxy-1,3-
oxathiolane was dried by evaporation twice with 75 ml of
benzene and dissolved in 150 ml of dry 1,2~

dichloroethane.
The silylated thymine solution was transferred
15 into the oxathiclane through a canula under argon

atmosphere. 3.3 ml of TMS-Triflate (trimethylsilyl-
triflate) in 30 ml of dry 1,2-dichloroethane was
introduced into the reaction mixture through a canula
under argon atmosphere. The solution was heated at

20 reflux under argon atmosphere for 36 hours, coocled to
room temperature and poured intc 300 ml of saturated
aqueous NaHCO, solution. The organic layer was collected
and the aqueous phase was extracted twice with methylene
chloride (2 X 100 ml). The combined organic phase was

25 washed twice with water (2 X 200 ml), once with NacCl
solution (1 X 150 ml) and dried over MgSO,. The solution



separated on silica gel using EtOAc: MeOH 98:2 as el uant.
The | ess pol ar product was identified as cis- | sonmer np:

167-168[err]C, HRerr]: 0.66 in EtOAc: MeOH 95:5 10 U V.: (MOH Lanbda
max: 266 nm [ err] H NWVR [err](pagnn DVMSO-d[err])
11.38 (s, 1H, Nerr]'-H) 3 1H, Cerr]'-H J = 1.1 Hz)
6.16 (t, 1H derr]-H J = 5.5 Hz) 15 5.31 (t, 1H, derr]-H J =
5.9 Hz) 5.14 (t, 1H, OH, D[err]Oexchange) 3.70
(t 2H, derr]-CHe (dd, 1H, Cferr]-H,
=57 and 1.7 EHQH“& The f%}{%ﬁf vid§ %Y[aé?ﬂawd Jut'@csuand 11. 7
Hz) 20 ! Thq ves {due 3was Qperifiedrérersilich qeu 7usH]§i~)q Helxane 1EtBXanl e
17 Ta S T n ormul atioon is
prepared by we;a:E foimg%%ﬁ% att s ny%)?ﬁ%%e |%réea4 é)ﬁvyl %t‘?’r‘a??(ﬂ%ﬁc&n of 25

povi done in water, dryingTRdPERIhiwas shawrowetl dnly one spadtdion gucof

magnesi uns st earie el 'HMNME EPe@Rrum indicated the presence of the two

ny/ t abl et Cgag ACIIVG én redi ent
(b) Lact ose B. oM in a ratio ofj3:302. (c) Povidone

R;: 0.30 in Hexane:EtOAE 2:3 (d) Sodium Starch dycollate

20 i (e) nesj t ear at . 5

500 :W. H (Pyeraiﬁ e]aaan%(fa max: 266 H B. The fol |l owi ng
formul ation i s "‘Br-8M&r ed l{ppui dactDCl,) : conpression; the |lactose is of
the dirgg conpressi tYs

mg/tabl et 5 €750 (broag, Jlm:qlr?é:rtédlxqéﬁt ) 250

Lact ose 8.06 (m, 2H, aromatic) Avi cel

100 7.5R0RES W] FreAadie) S

7.49 (m, 2H, aromatic)
7.38 (d, 1H, C,’-H-gig, J = 1.3 Hz)
15 7.28 (d, 1H, C,’-H-trans, J = 1.3 Hz)
6.55 (dd, 1H, Csy-H-trans isomer, J = 3.1 and 5.6 Hz)
6.38 (t, 1H, Cy-H-cig isomer, J = 5.5 Hz)
5.78 (dd, 1H, C,-H-trans, J = 4.4 and 6.4 Hz)
5.46 (t, 1H, C,-H -cig-isomer, J = 4.3 Hz)
20 4.69 (&, 2H, C,-CH,0COCH;, T = 4.2 Hz)
4.45 (m, 2H, C,-CH,0COC,H;)
3.58 (m, 1H, C,~H)
3.13 (m, 1H, C,~H)
1.93 (d, 1H, C;'-CH,~trans isomer, J = 1.2 Hz)
25 1.78 (d, 1H, C;’-CH,-¢cis isomers, J = 1.2 Hz)

Example 16

-l - - aN=]ll= - -

(Xxv)
HO- O



10 500 C

(Control |l ed Rel ease Formul ation) The fornulation is prepared by wet
granul ati on of the ingredients (bel ow) with a solution of povidone
in water, drying and screening foll owed by the addition of
magnesi um stearate 15 and conpressi éb.

ng/ t abl et (a) Active ingredient 500

(b) Hydroxypropyl enet hyl cel | ul ose 112

(Met hocel KAM Premium) 2600 mg(of aleiktare Bofs- and trans-2-

53 d ' - Nt P vl ) o1 e 8. (e)
Nhgnesiun1S§eér§F§¥ngB§yﬁe?hyl 5 (t?ymln N=1’-yl)-1,3 oxathiolanes

700 25 (EXZNp| wasggdissolvedchpsiPe mbrofi satwrated methanoclic A
capsul e formul aaheenlia. prepar adxbiradWaxi S8irred at tédn i EelifiliAths bel ow
and filligg intgvgr£¥o-gar& hgrd gel ati n capsul e.

43 ght (18 hours). The nixture w s_thqﬁﬂqgﬂgggq;ed to

Active ingredi edtyness under reduced2pressure. The residue was
separated on silica gel using EtOAc:MeOH 98:2 as eluant.
The less polar product was identified as cjg-
isomer mp: 167-168°C; R,: 0.66 in EtOAc:MeOH 95:5
10 U.V.: (MeOH) Lambda max: 266 nm
'H-NMR &§(ppm in DMSO-d)
11.38 (s, 1H, N,’-H)
7.73 (d, 1H, C,/-H, J = 1.1 Hz)
6.16 (t, 1H, Cy~H, J = 5.5 Hz)
15 $.31 (t, 1H, C,~H, J = 5.9 Hz)
5.14 (t, 1H, OH, D,0 exchange)
3.70 (t, 2H, C,-CH,0H, J = 5.1 Hz)
3.36 (dd, 14, C,-H, J = 5.7 and 1.7 Hz)
3.16 (d4, 1H, C,~H, J = 5.5 and 11.7 Hz)
20 1.75 (d, 3H, C,’-CH,, J = 1.7 Hz)

Example 17

Tablet Formulations

A. The following formulation is prepared by wet
granulation of the ingredients with a solution of

25 povidone in water, drying and screening, followed by
addition of magnesium stearate and compression.
ng/tablet
(a) Active ingredient 250
(b) Lactose B.P. 210
30 (c) Povidone B.P. 15
(d) Sodium Starch Glycollate 20
(e) Magnesium Stearate 5

500



Lact ose 72.5 . Avi cel

50 5 Magnesi um St ear at e 2.5
250 Exanpl e 19 I nj ectabl e Formul ation 10 Active
I ngredi ent 0.200 g Sodi um hydroxi de solution, 0.1Mqg.s. to a pH of
about 11. Sterile water gq.s. to“10 m. The active
I ngredient is suspended in sone of the water (which nay be war nmed)
and the pH adj ugfed 1HO Y Lt D a; sol ULl f,sodi um
hydr oxi de. The bat ctﬁﬁle_]f%nowilzﬁsherﬁr&régﬂeﬁgn %% ég%%%ecgn%lyf Hreted
through a comprasgioninghgr dastreppianetfthe edirectd compression0 ni
glass vial and 3ggleed With sterile closures and overseas. Exanpl e
20 20 suppository
g/ supposi tory Active ingredient na/tablet 250
Hard Fat, SB. P. Active ing¥@@ient25 250
2020 Lactose 145

Avicel 100

Magnesium Stearate 5

10 | 500

C. (Controlled Release Formulation) The formulation is
prepared by wet granulation of the ingredients (below)
with a solution of povidone in water, drying and
screening followed by the addition of magnesium stearate

15 and compression.
ng/tablet
(a) Active ingredient 500
(b) Hydroxypropylemethylcellulose 112
(Methocel K4M Premium)
20 (c) Lactose B.P. 53
(d) Povidone B.P. 28
(e) Magnesium Stearate 7
700

25 Example 18
Capsule Formulation
A capsule formulation is prepared by admixing
the ingredients below and filling into a two-part hard

gelatin capsule.



44 One-fifth of the hard fat is nelted in a steam
jacketed pan at 45C maxi num The active ingredient is sifted
through a 200 [err] msieve and added to the nolten base with

m xi ng, using a high shear stirrer, until a 5 . snooth di spersion is
achieved. Maintaining the m xture 43 at 45[err]C, the renmining hard
fat is added to the suspension and stirred to ensure a honbgenous
m x. The entire suspension is passed through a 250 [err] m stainl ess
steel screen and, with continuous stirring, is allowed toRgdEapsuleool to
40'C. At a tenperature of 38[err C:tg,4Q£err]C, 2.02 g of the
mxture is filled into suPFhhVe 1D9Redignk: | c nol ds.12fhe

Bcanpi e 20 15 Cantivi PAPEASR vity HePET R esting
was conducted on several R%i e t he conpounds of this in%ﬁption to
determ ne their in |g|%ory properties. The results are shown in

Tables 1 ¢ and 2. m?gﬁgg?l?@g@ét'%reported are [err]gy.rg in the

20 i ncubation nedi a e susceptibility of a

250

Example 19
ta o jo
10 Active ingredient 0.200 g
Sodium hydroxide solution, 0.1M g.s. to a pH of about 11.
Sterile water g.s. to 10 ml.
The active ingredient is suspended in some of
the water (which may be warmed) and the pH adjusted to
15 about 11 with a solution of sodium hydroxide. The batch
is then made up to volume and filtered through a
steriliziﬁg grade membrane filter into a sterile 10 ml

glass vial and sealed with sterile closures and overseas.

Example 20
20 suppository
pg/suppository
Active ingredient 250
Hard Fat, B.P. 1770

25 2020



continuous line of T-cells devel oped at the Lady Davis Institute

for Medical Research (Montreal) by Dr. Mark A Wai nberg toward
infection by HHV-1 follow ng a protocol simlar to that of H

M tsuya and S. Broder, "Inhibition 25 of the in vitro infectivity and
cytopathic effect of human T- Ifﬁphotroplc virus type
I'11/1ynphadenopat hy- associ ated virus (HTLV-111/LAV) by
2'3'-dideoxy- ) . 45

nucl eosi des”, Proc. Natl°0ﬁﬁ£}f9§ﬂ°f Ghg hagd fap. isomelyed in a st¢a986).
Protection of t.he .c line fro nfection was moni t or ed by
staining with r?t?ﬁ:&ﬂ P aé‘nﬁtbéghtsm%’éh‘}‘%t The actiye a?}“%‘?ﬁlé% iisn the
st andard manner,_ n _al.| coppari spns wer e
made with the 5rf¥%%£$h¥kudh 200 Hg ééﬁ |HE§F§eF° ggﬁoﬂ?}?ﬁ$the
results, the d t €a o] y In erse
transcri ptase bdde wit ml&%&?fv?tyﬁpn ?E@bb-égg P ﬁgngg% & ﬁbcytic

|1 f ' 10
T " Shgmebarion s, b Y

viability as nmagsysed,beneheewdlihihgonacut eh¥ti§ added toCEf&CtsS Of H' V-l
on the MI-4 cell line was- evaluated in the accepted manner (Table
1). suspension and stirred to ensure a homogenous mix. The
entire suspension is passed through a 250 um stainless
steel screen and, with continuous stirring, is allowed to
10 cool to 40°C. At a temperature of 38°C to 40°C, 2.02 g
of the mixture is filled into suitable, 2 ml plastic
molds. The suppositories are allowed to cool to room
temperature.
Example 21
1s ivi tiv
In vitro testing was conducted on several of
the compounds of this invention to determine their
inhibitory properties. The results are shown in Tables 1
and 2. The concentrations reported are pg/ml in the
20 incubation media which affect the susceptibility of a
continuous line of T-cells developed at the Lady Davis
Institute for Medical Research (Montreal) by Dr. Mark A.
Wainberg toward infection by HIV-1 following a protocol
similar to that of H. Mitsuya and S. Broder, *Inhibition
25 of the in vitro infectivity and cytopathic effect of
human T-lymphotropic virus type III/lymphadenopathy-

associated virus (HTLV-III/LAV) by 2/3’-dideoxy-



Toxicity 15 No toxic effect.s were observed in the above

tests. Table 1 I nhi bition
of H V-1 product by conpounds of formula (I) in MI-4
cells 20 a) Vi abl e cell counts Q@ days in culture) using 2 [err]g/n
of conpound Conmpound Cell Viability %

no drug 6. 47 AZT

88.6 25 ci s- XVI 87.4

trans- XVl , 24 ci s-XVIl(b)

14 nucleoaléie;@zv EQLMMA' 3, PP. 1911x1%- XX
18 30 198 |sn§§, 11 1

46 b)( 1822 SPEEAPBsBEnthe cell Lipfatramcinggrtion was o

;Fg??f;}ﬁfrgfgﬁgbﬁg%yéa by sta1n1§&E@X§% mogog?onafgantibodi erréglnst

Rever s FEERLBTStER® in the standapapngr, (Teble D) punaia; ©

Reverse transcri pt asg assay

gfg?i?g}%?ol{g?§efr1mf8ts§D@ﬁﬁbagxsoh@ QE993%§ﬂ§ wggﬁrﬁkglg%gﬁéahT as
2.381 thebcontrol. 338 Brder to contirtSthe results, 250ldrug
effects were monitored by measuring reverse transcriptase
(RT) activity in the U-937 line of human monocytic cells
as assayed in the usual manner with tritiated thymidine
10 triphosphate (TTP) (Table 2). Finally, the drug effects
on cell viability as measured by the well-know cytolytic
effects of HIV~-1 on the MT-4 cell line was evaluated in
the accepted manner (Table 1).
Toxicity
15 No toxic effects were observed iﬁ the above'
tests.

Iable 1
Inhibition of HIV-1 product by compounds

of formula (I) in MT-4 cells

20 a) Viable cell counts (6 days in culture) using 2 ug/ml
of compound
Compound Cell Viability §
no drug 6.47
AZT 88.6
25 cis-XvI 87.4
trans-Xvi 24
cis~-XVII(b) 14
cis-XxXv 11
cis-XXI 18

30 cig-XXIIT 14



Table 2 I nhibition of H V-1 production by conpounds of 15

formula (1) in H9 cells Reverse transcri ptase assay Ti me
in Culture RT Activity (CPM X 1000)/m (Days) No Drug
2[err]g/m AZT 2[err]g/m cis-Xyk : 5 9.117

3. 346 3.077 20 8 438.5 3.414

5. 853 11 2550 2.918 3. 560

14 2002 8. 320 2.872 17 584.5
2.997 b) 2P3399 immunofluorédcence 365. 2 3.111

29

2.907 25 g 436 4 4.020
92. 3'%1111 in Cultt,}’ré 1 Immunofﬁg%gescent Cella\,}3 ' 111. 1

612. 2 28253 }q/m5l0 KRS :
4,193 41 384. 4 994.0 4. 515 30
45 33.64 3 3. 441

47 CLAI V5. 3 3 99A 1, 3- oxatﬁ'rcﬂane of formjllao(l) t he

geonetrig® and opté cal i soma995 t hereof, andJo xtures of thase i soners:

[err] wher ei n: R[err] is a hydrogen, a (err]

al kanoyl gr oup—a—berzoy—grotp—or—a—benzoy—-grotp—subst+tuted—by at | east
one hal ogen, C[err] aI kyI C[err] aI koxy nitro or trifluoronethyl group;
R2is a purine?) yaue or derivative thereof;
Zis selected Troma group conS|st| n S Oor SO[err]; and

phar maceuti cal | ;Emm afblletlgéﬁ ts thereé\’l‘ Mqih'im’!é (&Rﬂ/l’%d%t/ﬂhen R2

10 3 36.43 1.564 2.381
339.0 1.748 2.301
Table 2
Inhibition of HIV-1 production by compounds of
15 formula (I) in H-9 cells
Reverse transcriptase assay
Time in Culture RT Activity (CPM X 1000)/ml
—(Davyg)  No Drug  2ua/ml AZT 2ug/ml cis-XVI
5 9.117 3.346 3.077
20 8 438.5 3.414 5.853
11 2550 2.918 3.560
14 2002 8.320 2.872
17 584.5 2.997 2.399
21 365.2 3.111 2.907
25 25 436.4 15.88 4.020
29 92.38 32.08 3.756
33 111.1 612.2 3.803
37 32.28 878.2 4.193
41 384.4 994.0 4.515

30 45 33.64 32.91 3.441



2. A conpound of formula (I) as defined in claim1 in the formof its cis

| soner, 3. A conpound of fornmula (1) as defined in claim1l

or claim2 wherein Zis S. 4. A conpound of forrmula (I) as

defined in any one of clainms 1 to 3 whereAi.p Rlerr] is selected from [err]
48

Lerr] CLAIMS:

1. A 1,3-oxathiclane of formula (I), the geometric
and optical isomers thereof, and mixtures of those isomers:

0
R,0C HZ’g—j——Rz ¢S

Riis a Hydrogen, a C4-45 alkanoyl group, a benzoyl group or a benzoyl

wherein:

group substituted by at least one halogen, Cs alkyl, Ci-i¢ alkoxy, nitro or
trifluoromethyl group;

R2 is a purine or pyrimidine base or an analogue or derivative thereof;

Z is selected from a group consisting of S, $=0 or S0,; and

pharmaceutically acceptable salts thereof, with the proviso that when R;
represents cytosin-1'-yl and the 1,3-oxathiolane is in the form of the cis-isomer, Z is
selected from S=0 and S0, '

2. A compound of formula (I) as defined in
claim 1 in the form aof its g¢is isomer,

3. A compound of formula (I) as defined in
claim 1 orx claim 2 wherein Z is s.

4. A compound of formula (I) as defined in
any one of claims 1 to 3 wherein R, is selected from:

NHRy  NHR3 0
o O O
}\T o o

A



wher ei n: Rlerr] is selected fromthe group of hydrogen or

Cerr] al kyl groups; Rlerr] and Rlerr] are independently
selected fromthe 5 group of hydrogen, hydroxynmethyl, triflucronethyl,
substituted or unsubstituted, saturated or unsaturated derr] aIkyI,
brom ne, chloriner, fluorine, or iodine48 Rlerr] is selected
fromthe group of hydrogen cyano, car boxy, ethoxycarbonyl, parbanoyl,
or thiocarbanoyl; and N,
X and Y are |ndependently sel ted fromthe of hydrogen
brom ne, chlorine, fluori drne anrng// or 3 :
5. A conpound accordi ng any ne of
S
Is selected fromthe group hydrogen $
Rlerr] is selected fronrthe roup of hydroden hydroxynethyIL
trifluoronethyl, substrtute unsubstituted, saturated or
unsaturated C[err] aIkyI,O ’
HN® I N\
NJ\
. |
NHa Ru
g
1§
o Ry
HN l A\
N
A RS
Y
Q
2
A l X

wherelin:

R, is selected from the group of hydrogen or Ci
alkyl groups;

R, and R; are independently selected from the

5 group of hydrogen, hydroxymethyl, trifluoromethyl,

substituted or unsubstituted, saturated or unsaturated
Ci.¢ alkyl, bromine, chleorine, fluorine, or iodine;

R¢ is selected from the group of hydrogen, cyano,
carboxy, ethoxycarbenyl, carbamoyl, or thiocarbamoyl:; and -

UL



10 brom ne, chlorine, fluorine, or iodine. 6. A

conpound sel ected fromthe group consi sting of:

Tr ans- 2- hydroxynet hyl -5- (cytosin-1'[err] yl)-1, 3- oxat hi ol ane, and
m xtures thereof with cis-2-hydroxynethyl-5- 15 (cytosin-1'-yl ) -1,

3- oxat hi ol ane ci s-2-benzoyl oxynet hyl -5- (cytosin-1'-yl)-1,3

- oxat hi ol ane, trans-2-benzoyl oxynet hyl -5-(cytosin-1"-yl) -

1, 3- oxat hi ol ane, and m xtures thereof:

Ci s-2-hydroxymethyl -5- (N err]'-acetyl-cytosin-1'-yl) - 20

1, 3-oxat hi ol ane, transt 2mdy & arendndepgngrnsiy] sedectpld- from the group
cytosin-1' -yl el n3s | O : d g S . :
cis-2-benzoy1§fy#§iﬁyé—§f ﬁ%[eﬁf?g-ggg?;F?§§tEE?E??BF' lodineyl?mgﬁ?

3- oxat hi ol ane®¥” BYEFEXYIhGFPMPSoxynet hyl -5- (N[ err] " -
acetyl-cytosin-1'-yl) -1, 3-oxat hiol ane, and m xtures 25 t hereof; and
Ci s- 2- hydr oxynet hyl - 5- (cytosin-l'-élbﬁ-3-oxo-é 3- __oxat hi ol ane;
G s-2- hydroxynet hyl -5 - (NSdi mét FYPROHAS- AEFAYALAE to any one of

50 5 ey&oriEnNiltoyk) whikrednoratis ol ane;

Bis-cis-2-succinonxynethyI-S-(cyt05|n-lukéé)- 1, 3- oxat hi ol ane;

ci s-2-benzoyl oxynet hyl - 5- (-6' - chl or opuri - 5 yl ) -1, 3- oxat hi ol ane;
trans- 2- benzoyl oxymnet hyl - 5- (6" -

chloropurin-N—9'-yI)-1,3-oxathiolanepiéﬁd 'xgﬁres t her eof ;

ci s- 2- hydr oxynet hyl - 5- (6' - hydr oxypuriin-N-S{}yl) - 1, 3- oxat hi ol ane;
10 ci s-2-benzoyl oxynet h 5-(wlacil -N-1"-yl)-1, 3-

oxat hi ol ane, trans-2-benzoyl oxynet hyl -58Nuracil-N-1'-yl)-

1, 3- oxat hi ol ane, and m xtures thereof; l

Ci s-2- hydroxynet hyl -5-(uracil-N-1"-yl)-1, 3- oxat hi ol ane; 15

Ci s- 2- benzoylwhemeimyR; is Eeledted\ftonylthel group of hydreigenobgne,.,

Lrans- 2 benz ey R Sdd WMk Beletiba trom enb 39 0! ane: and

ci s- 2- hydr oxynsineders, (hydagxymethyl, jtrd Sluoromethykatsiitdtditnited or
unsubstituted, saturated or unsaturated ¢, alkyl,

10 "bromine, chlorine, fluorine, or iodine.

6. A coppound selected from the group
consisting ofs
Trans-2-hydroxymethyl-5-(cytosin-1/,yl)-1,3-
oxathiclane, and mixtures thereof with gcis-2-hydroxymethyl-5-
15 (cytosin-1‘/-yl)-1,3-oxathiolane '
Cig-2-benzoyloxymethyl-5~(cytosin=17-yl)~1,3~
oxathiolane, frans-2-benzoyloxymethyl-g-(cytosin-i‘¢-yl)-
1,3-oxathiolane, and mixtures thereof:;
Cis-2-hydroxymethyl-6~(N,’~acetyl-cytosin-1/~yl) -~
20 1,3-oxathiclane, frans-2-hydroxymethyl-5=(N,’~acetyl-
cytosin-i/-yl)=-1,3-oxathiclane, and mixtures theraeof;
€is-2-benzoyloxymethyl-5=(N,’-acatyl-cytosin-1‘-
yl)=-1,3~-oxathioclane, trang-2-henzoyloxymethyl-5-(N, /-
acetyl-cytosin-1/~yl)~-1,3-oxathioclane, and mixtures
25 thereof; and
¢is-2-hydroxymethyl-5~-(cytosin~1’/-yl)~3-oxo-~1,3-
oxathioclane;
Cis~2-hydroxymethyl~5-(N-dimethylamino-methylene

LT




20 and pharmaceutically acceptabl e derivatives thereof in t he
formof a racemc mxture or single enantioner. 25

7. A conpound according to any one of claime 1 to 6 in the form
of a racem c m xture. 8. A conpound according to any

one of clainms 1. to 6 substanti®®ly in the formof a single
enanti oner. 30 9. A conmpound of formula (1) as defined

in any one of claims 1 to 8 or a pharnaceutically acceptable
o1 Q?&bgathe_yﬁngog_ggatg§@1@§egn active therapeutic

agent . A, co ound of , formul a deflned
in any one of clains ?lﬁcgéﬁo?‘ﬁuﬁﬁéF %yg %ngéi%. F

derivative thgrgo&xaenluaanen t he nanufacture of a nedlcanent for

the treatment of a vi

phar maceut i cal fornulé%ﬁo% %Sﬂ%??goﬁﬁmethyl-s gﬁ %%ﬁd?u%jq ﬁ%la (1) as
defi nedsi n anylpnk,dfoxbthielane; Lxénﬁfﬁtbenz?Wk@nmmethykzﬁ+QGéxceptabIe
derivative thgﬁfg% $Q¥5n-nt89§§9F—1V%1&&5&&&5&@@&euéégaélﬂ%ifgfptable

phar maceuti cal

carrier
formul ation atheredfig to claim1l additionally conprising a further
therapeutic agePL .2 -hydroxymethyl-5=(6/-hydroxyprrin~N~5 ‘~yl)~
1,3-oxathiolane;
10 g;g-z-benzoyloxymethyl-S-(urac;l-N—l'-yl)-l 3-

oxathiolane, trans-2-benzoyloxymethyl=5-(uracil-N-1/-yl)-
1,3-oxathiolane, and mixtures thereof;

Cis-2-hydroxymethyl~5~(uracil«N-1/-y1l)-1,3~
oxathiolane; _

15 gis-2-benzoyloxynethyl~5~(thymin-N~1/-yl) 1,3~
oxathiolane, trans-2-benzoyloxymethyl-5-(thymin-~-N-1/~yl)~-
i,3-oxathiolane, and mixtures thereof;

gig-zwhydrcxymethylis-(thymin—N—l’-yl)-1,3—
oxathiolane;

20 and pharmaceutically acceptable derivatives thereof in

the form of a racemic mixture or single enantiomer.

25 7. A compound according to any one of
claims 1 to 6 in the form of a racemic mixtura.

8. A compound according to any ohe of
claims 1 to 6 substantially in the form of a single

enantionmer,

30 9. A compaund of formula (I) as definad in
any one of claims 1 to & or a pharmaceutically acceptable

‘R ) AR R




15 13. A 1, 3-oxathiolane of fornula (VIII), t he

geonetric and optical isoners thereof, and m xtures of those

| somers: wherein: 20 Rlerr] is hydrogen or a

hydr oxyl protecting group; and L is an al koxy car bonyl

group, iodine, brom ne, chlorinebdr -OR where Ris seleéected fromthe
group consisting of a substituted or unsubstituted, saturated

or unsaturated al kyl group and a substituted or 25 unsubstituted, -
saturated or ggys@af ' té @B [

52 éﬁf&ém&%%%gm%ﬁgﬁégFg}%ﬁ %@Lnulg%tla%tﬁé%%ﬁﬁémnric

and opti cal AR s thereof, and m xtures of those | soners: [err]

5 wher ei n: Wis P(Jerr], SPJerr], or

-OC(CHerr])[err]-CGO re,n js a . integer, Qf 1 to 10;
J is any nucl eosi de or nu\é\?ibsil}jé:czwaolr&&gd cc)’rf f'crmu(i%er(i:£3at ia\?e%"@éf; 10
Zis S, S=0 ior agy emd ;ofamlains 1 to 8 or R} phafmazeatieailly or pyrin di ne
base og anal Qgue¥aple derivative thereof for use in the manufacture

of a medicament for the treatment of a viral infection.

1l. A pharmaceutical formulatilcn comprising
- a compound of formula (I) as defined in any one of claims
1-8 or a pharmaceutically acceptable derivative tharecof
10 together with a pharmaceutically acceptable carrier

therefor.

1z2. A pharmaceutical formulation according
to claim 11 additionally comprising a further therapeutic

agent.
15 18. A 1,3-oxathiclane of formula (VIII),

the geometric and optical isomers thereof, and mixtures

of those isomers:
RO O
\( 7"'— ’ (VIII)
Y4
whersin:

20 R, is hydrogen or a hydroxyl protecting group; and
L is an alkoxy carbonyl group, leodine, bromine,
chlorine or -OR where R is selected from the group
consisting of a substituted or unsubstituted, saturated
or unsaturated alkyl group and a substituted or
25 unsubstituted, saturated or unsaturated aliphatic or

aromatic acyl group.

A



derivative thererof. 15. A conpound according to

claim 14 wherein J is: 15 [err]
16. A process for the preparation of a conmpound of forrmula (1) as
defined in any one of clainms-1 to 5 C
53 5 whi ch conpri ses: 52 (a) reaction of a conpound of
formula (VII) J[err] wherein R err] is hydrogen or a hydroxyl
protecting group and L is a displaceable atomor a group with a base
Rlerr]-H 10 group; ' (b) base interconversion of one conpound
of formula (1) intojgpot ke CaMRUBE FormAl(@VY! khe gecmetric
(c)reaction of a caonpaound of fornula &IX) .
and optical iscomers thereof, and mixtures of those
isomers:
//,C) ‘2
CHpCf
| — (xv)
W

5 wherein: ' s &
W is PO,”, SPQy, or =0-C-(CH,},~C~0O~ where n is an

integer of 1 to 10;
J is any nucleoside or nucleoside analey or

derivative thereof;
10 Z is s, $=0, or SQ,; and
R, is a purine or pyrimidine base or analegue or

derivative thererof.

15. A compound according to claim 14

~C wﬁi}—%

16. A process for the preparation of a
compound of formula (I) as defined in any one of claims 1 to 5

wherein J is:
15

KT ) 00



[err] 15 with a conpound of formula (X) [err]

Wherein P is a protecting group; or (d) conversion of a conpound
of formula (Xl1) 54 Jerr] 5
to a conmpound of forrmula (I) 3and I f necessary or desired
subj ecting the conpound resulting ?ron1any of steps (a) to (d) to one
or two further reactions conprising: (i) renoving any
protecting groups; 10 (ii) converting a conpound of formula (1)
or a salt thereof into a pharmaceutically acceptable salt
t her eof .

5 which comprises:

(a) reaction of a compound of formula (VIII)

RO~ 0
\( 7~L (VIII)
Z

wherein R; is hydzregen or a hydroxyl protecting group and
L is a displaceable atom oxr a group with a base R,~H
10 group;
(k) base interconversion of one compound of
formula (I) into another compound of formula (I):
(c)reaction of a compound eof formula (IX)

HO. R,
(IX)
HZ
15 with a compound of formula (X)
PO
(X)
CHO

wherein P is a protecting group; or
(d) conversion of a compound of formula (XII)

(TR




17. A process as defined in claim16 15 Wwherein the conmpound of for

nmul a

(I') is obtained in the formof its cis isoner. 18.
A process according to claim 16 or claim17 wherein Zis S. 20
19. A process according to any one of clainms 16 to 18 wherein R err]
is: J[err] 54 55
[err]

RO

(XII)

5 to a compound of formula (I}
and if necessary or desired subjecting the
compound resulting from any of steps (a) to (d) to one or
two further reactions comprising:
(i) removing any protecting groups:
10 (ii) converting a compound of formula (I) or a
salt thereof into a pharmaceutically acceptable salt
thereof.

17. A process as defined in clain 16
15 wherein the compound of formula (I) is cobtained in the
form of its cis isomer.

la. A process according to claim i1s or
claim 17 wherein Z is S.

20 - . 19. A process according to any one of
claims 16 to 18 wherein R, is:

NHRy - NHRz Fo)

PN\ Ra N%I\IN ' " Rs
°J\i‘ | °J\?J °J\’f l
Re NHg

==N Nﬂfi::I”’N = \

R,



wher ei n: Rlerr] is selected fromthe group of hydrogen,

trifluoronethyl or saturated or unsaturated Cerr] alkyl gr oups;
Rlerr] and Rl err] are independently selected fromthe 10 group of
hydr ogen, hydroxymethyl, trifluoronethyl, substituted or
unsubstituted, saturated or unsaturated3@ err] al , brom ne,
chlorine, fluorind& or iodine; ¢ Rlerr] is se ted fromthe

car ba oxycar bon r bagoyl, or
t hi ocar banoyl
group of
or hydroxyl gro N

WXt o vvherﬂn Rl err]

20. A proce ac 0 any 5
i s: %%rr] wherein R efr] is selected fromthe group
of hydrogen, triflyoronethyl or saturged or unsatuksted derr]
al kyl grou err] is selected fr t he groupjof hydrogen,
hydr oxynet hyl , tri thyl, substjA\ed a un ti ed,
saturated or u err] alK Rr oni ne, NGAl or ne,\ lfuori ne,
or iodine. 2 3 acci;jjzg\to‘ ne of
clains 16 to 20 ere conpoung grlfa (1) | s/AN ected
from Y \ WX N ‘ N ‘
Y
N/ ‘ \N
N
X N (
5 whetein:
Ry is selected from the group of hydrogen,
trifluoromethyl or saturated or unsaturated C,, alkyl
groups; _
R, and R; are independently selected from the
10 group of hydrogen, hydroxymethyl, trifluoremethyl,

substituted or unsubstituted, saturated or unsaturated C,.
¢ alkyl, bromine, chlorine, fluorine, or iodine;
R, is selected from the group of hydrogen, cyano,
: carboxy, ethoxycarbonyl, carbamoyl, or thiocarbamoyl; and
15 X and Y are independently selected from the group
of hydrogen, bromine, chlorine, fluerine, iedine, amino

A



Trans- 2- hydr oxynet hyl - 5-(cytosin-1-' _yl)-1, 3- oxat hi ol ane, and m xtures
thereof with cis-2-hydroxynethyl -5- (cytosin-1'-yl) -1, 3-oxathiol ane
G s- 2- benzoyl oxynet hyl -5-(cytosin-1'-yl) -1, 3- oxat hi ol ane,

trans- 2- benzoyl oxymet hyl -5- (cytosin-1'-yt)- 20 1, 3- oxat hi ol ane, and

m xtures thereof: ci s-2-hydroxynethyl -5- (Nerr]"'
-acetyl-cytosin-1'-yl) - 1, 3- oxat hi ol ane, trans-2-hydroxynet hyl -

(N ' -acetyl - cytosin-1'-yl)-1, 3-oxat hi ol ane, and m xtures thereof;
ci s-2- benzoyloxynethyl 5- (dherrh procéyd - ag&audiné.t02§ny of Wlaihke 16

3- oxathlolane gns benzggloxynethyl acetyl-cytosin-1 -yl)
-1, 3- oxathlolgn §W§

ci s-2- hydroxynethyl - (cytosin-1'-yl)-3 3- oxat hi ol ane; 30
cis-2-hydroxynethy|-5- ( N-di net hyl am g&<ne I"ehe cytosin-1"-yl)

-1, 3 - oxat hi ol ane; Bi -succi nyl oxymnet hyl - 5-
(cytosin-1'"-yl) - 1, 3- oxat hi ol

57 cis -2-benzoyl 5- (6'-chloropurin-N9'-
yl) -1,3-oxathiol ane; trans-2-benzoyl oxyrethyl-5- (6" -

chloropurin-N-9'-yl) -1, 3-oxathiolane, and m xtures thereof; 5
G s-2- hgdr oxygRelglinoR, (6s' séWi&Wlﬁﬁdmﬂie9gmhb af hydrogén3- oxat hi ol ane;

ci s- 2- benzoyl raci | xat ane,
trans- 2- benzo?ﬁ%@ﬁ@%ﬁ?ﬁtgg’ Eu?ﬁc??%té% X J\lnéhtura'tie% % Fm(gl&ane, and
m xtures therguwbppsOand R, is seldbtﬁdzf:hpdtbﬁysspmwlOS-h&draqeh,N-l'-yI)

&35123benzoyloxyne%ﬁhgk§9§fhtrlflﬁfﬁ?me?%yl' substituted orthlolane
trans- 2 benzB?SBh?#éFﬁ&P FFH?%??#¢+%F gngaturated G.8-2dX¥hi ol ane, and

m xtures thergpgbmika, chlorine, flasrindydwxdodiny] -5- (thymin-N1 '-yl)

-1, 3- oxathlolane and pharmaceutically acceptable
derivatives thereof in the formof a racemc mxture or single
enanti ozer. 21. A process accerding to any one of

claims 16 to 20 wherein the compound of formula (I) is
selected from:
Trans-2-hydroxymethyl-5-(cytosin-1l’_yl)-1,3-
oxathiolane, and mixtures thereof with ecis-2-hydroxymethyl-5-
(cytoszn—l'-yl) ~-1,3-0xathiolane
Cis-2-benzoyloxymethyl-5-(cytosin-1t-yl)-1,3=-
oxathioclane, trans-2-benzoyloxymethyl-5-(cytosin-1'-yl)-

20 1,3-oxathiolane, and mixtures thereof:

Cis-2-hydroxymethyl-5-(N,'~acetyl-cytosin~-1'-yl) =~
1,3-oxathiolane, traps-2-hydroxymethyl=-5-(N,'~acetyl-
cytosin-1t-yl)~1,3-oxathiolane, and mixtures thereof;

gig-z-benzoyloxymethyl-s—(Ng'-acetyl-cytasin-l'-

25 yl)-1,3-oxathiolane, gz;n§-z—benzoylcxymethyl-s-(N;'—
acetyl-cytosin-1t-yl)~-1,3-oxathiolane, and mixtures
thereaf; and ' ’

Qi§—2—hydroxymethyl—5—(cytosin~1'-yl}-s—oxo—;,B-
oxathioclane; -

30 Cis-2-hydroxymethyl-5=(N-dimethylamino-methylene
cytosin-1'-yl)~1,3-oxathiolane;

Bis-Cis-2-succinyloxymethyl=-5-(cytosin-1'-yl) -

| T



25 22. A process according to any one of clainms 18

to 21 wherein the conpound of formula (I) is obtained in the form of
a racem c m xture. 23. A process according to any one
of 30 clainms 1 to 7 wherein the coggound of formula (1) is

obt ai ned substantially in the form of single enant i omer.

24. A process according to any one of 35 clainms 17 to 25 wherein in
step (a) the group L is selected froma group consisting of al koxy
car bonyl , I odi ne,

broni ne, chlorine ofiSOR-PGREPELRXYRethyl-5-(6" LEE&QFQRQRPﬂﬂNﬂ@dsubstltuted
sat ur at ed oylpnsasacaaeﬁlolane,_JumL_thnnzmyldkymethynﬂﬁu igit ed or

b
25 A pr occet aEeRPRLAGNER aky) oheToremeh follg, M Bwtushe o i n step

(a) the conpbendOﬁ? formul a (VIT1) is reacted with a silylated

puring or pyrimdingig-s= csmfga;t @rcﬁg‘ﬁ?ﬁ difLgtih resence of
a Lem?s aci d é? %rPXet §?§|?§$%rlf atlg& noReg §18 A
met hod for th3-prephiaipbfiof a phar maceuti cal fornmul ation

conpri sing adn1X|nggggcgngegadyloxymetﬁyligu(u&gtilggeﬁnqghuqng n claim1l6
AP 411 G L A
1,3-oxathioclane, and mixtures thereof;
10 Cis=-2-hydroxymethyl-5-(uracil~N-1'-yl)-1,3~
oxathiolane;
Cis=-2=-benzoyloxymethyl=5~(thynin=N-1'=yl)=1,3«
oxathioclane, tyans-2-benzoyloxymethyl-5-(thymin-N-1'-yl)-
1,3-oxathiolane, and mixtures thereof:
15 Cis~2~hydroxymethyl-5=(thymin-N-1'-yl)-1,3~
oxathiolane;
and pharmaceutically acceptable derivatives thereef in
the form of a racemic mixture or single enantionmerx.

25 22. A process according to any one of
claims i1g to 21 wherein the compound of formula (I) is
obtained in the form of a racemic mixture.

23. A process according to any one of

30 claims 1 to 7 wherein the compound of formula (I) is
obtained substantially in the form of a single
enantiomer.

24. A process according to any one of

35 claims 17 to 25 wherein in step (a) the group L is
selected from a group consisting cf alkoxy carbonyl,

\\\\\\\\\\\\\\\l\\\\\\\!\\ W



27. A compound according to claim1 or claim2, wherein the
conpound is the d optical isoner. 20 28. A conpound
according to claim1 or claim2, wherein the conpound is the 1

optical isoner.
58

jodine, bromine, chlorine or —OR, where R is a
substituted or unsubstituted, saturated or unsaturated
alkyl group or R is a substituted or unsubstituted

aliphatic or aromatic acyl group.

5 25, A process according to any one of
claims 16 to 24 wherein step (a) the compound of formula
(VIII) is reacted with a silylated purine or pyrimidine
base in a compatible solvent in the presence of a Lewis
acid o trimethylsilyltriflate.

10 26, A method for the preparation of a
phaxmaceutical formulation comprising admixing a compound
of formula (I) as defined in claim 16 ox a
pharmaceutically acceptable derivative thereof with a
pharmaceutically acceptable carrier therefor.

15

27. A compound according to claim 1 or
claim 2, wherein the compound is the d optical isomer.
20
28. A compound according to claim 1 or

claim 2, wherein the compound is the 1 optical isomer.

R



