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(57) ABSTRACT 

This invention relates to single enantiomers of novel cis-
substituted 1,3-oxath:iolane, of the formula (1): 
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R1 is hydrogen, and R is cytosine or 5-fluorocytosine, and 
pharmaceutically acceptable salts and esters thereof. This 
invention also relates to pharmaceutical compositions con-
taining them and to the use of these compounds as antiviral 
agents, particularly in combination therapy. 
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1 
SUBSTITUTE1) 1,3-OXATHIOIANES WITH 

ANTIVIRAL PROPERTIES 

This application is a national phase application under 35 
U.S C’. A371 of international application PCT /CA95/002 12, 
filed Apr. 19, 199., which in turn is a Continuation-in-Part 
of United States patent application Ser. No. 08/230/317, 
filed Apr, 20, 1994, now U.S. Pat, No. 5,587,480, which is 
a euntinuatiun in part of application Ser. No. 07/791,41, 
now abandoned, which is a continuation in part of applica-
tion Ser. No. 07/612,840, now abandoned. 

Thu present invention relates to novel substituted 1,3-
oxathiolanc compounds having pharmacological activity, to 
pharmaceutical compositions containing them, and to the 
use of these compounds in the antiviral treatment of mam-
mals. 

Retroviral infections are a serious cause of disease, most 
notably, the acquired immuuodeficiency syndrome (AIDS. 
The human immunodeficiency virus (HIV) has been rccog-
nized as the etiologic agent of AIDS. 

Compounds having an inhibitory effect on 14IV multi-
plication or otherwise effective in the therapy of retroviral 
infections are being actively sought. 

It, Mitsu.va et al,, "3’-Azido-3’-deoxythymidine (8W 
A5091.1): An antiviral agent that inhibits the infectivity and 
cytopathie effect of human T-lymphotropic virus type III/ 
lymuphadenopathy-associated virus in vitro", Proc. Nat!. 
Acrid. Sci. USA, 82, pp. 7096-7100 (1985), refers to 
3’ -aLido-3’-deoxythymidine of formula (A), commonly 
referred to as AlT. This compound is said to he useful in 
providing some protection for AIDS carriers against the 
cytopathogenic effect of immunodefteiency virus (lily). 

(A) 

TI. Mitsuya and S. Broder, "Inhibition of the in vitro infec-
tivity and cytopathic effect of human T-lymphotrophic virus 
type iTl/tvmp had enop alb y- assoc iated virus (HTI V-lu/LAy) 
by 2’,3-dicleoxynucicosides", Proc, Nail. Acad.Sci. USA, 
83, 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 cyto-
pat hogenicity. 

(E 

NIL 

P. l-lerdewijn et al., "3 -Substituted 2,3’-
didcoxyriucicoside analogues as potential anti -HI V(T ITLV-

2 
TIT/LAV) agcnts",.I. Med. (’hem., 30, pp. 1270l278 (1987), 
describe the anti-I LIV activity of a series of 3 -substituted 
nucleoside analogues. While 3-Puoro analogues of 
3’-deoxytbymidine and 2,3’-dideoxy-cytidine shown in for-
mulas (C) and (D) are found to possess potent antiretroviral 
activity, substituents linked to the 3 -carbon via a thio or 
oxygen be did not yield active products. 

(C 
10 

0 

Ct!, 

Is 

rTocgc 

20 

(0) 

Nil, 

25 

o 

30 

110012,12 

Analysis of molecular conformation studies in P. Van - 
- Roey ci al,, "Correlation between preferred sugar ring 

conformation and activity of nucleoside analogues against 
human immunodeficiency virus", Proc. Nall. Acrid. Sci. 
USA, 86(10), pp. 3929-3933 (1989), indicate that active 

40 anti-}ilV nucleoside analogues have 3’ carbon conforma-
tions on the side opposite to the base. 

1). Iluryn et al., Synthesis of iso-dUA, member of a novel 
class of anti-HIV agents", Tetrahedron Lett., 30(46), pp. 

4S 6259-6262 (1989), refer to the iso-nucicosirle analogue of 
formula (E) as a stable inhibitor of llIV replication. 

112 

50 

55 
iloC2 

60 
R. Vince and M. TIua, "Synthesis and anti -HIV activity of 

carhocycic 2’,3-didehydro-2,3’-didcoxy 2,6-disubstituted 
purine nucleosides", .1. Med. Chem., 33(t), pp. 17-21 
(1990), describe the analogues shown in formulas (Ii) and 
((3) as having anti -HIV activity. The unsaturated analogue 
(1") shows greater selectivity and potency as an inhibitor of 
HIV replication than the saturated analog (C). 
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7 
unsubstituted, saturated or unsaturated phosphoriates, such 

as diethvlphosphonate; substituted or unsubstituted aliphatic 

or aromatic sulphonyl group, such as tosylate; or hydrogen. 

Oxathiolane compounds of formula (1), 

AlCicii? 

’-?Y 
RT 

and pharmaceutically acceptable, salts and esters, may he 

prepared according to the processes discussed herein or by 

any method known in the art for the preparation of com-

pounds of analogous structure. The compound of this inven-

tion cau he produced by the methods described by Mansour 

et al., "Anti -Human Imnmu node l’iciencv Virus and Anti -
Hepatitis--B Virus Activities and lbxicities of the Enanti-

omers of 2-Deoxv-3’-oxa-4-thiacytidine and Their 5-Huoro 
Analogues in vitro", .1. Mcd. Chem., 1995, Vol. 38, No. 1, 

pp. 1-4, which is incorporated herein by reference. 

In one such process for producing oxtithiolanes of this 
invention, a compound of formula (V), 

(V 
L 

wherein Rb,, is hydrogen or a hydroxyl protecting group and 
L is a displaceLhle atom or group, i.e., a leaving group, is 
reacted with an appropriate base. 

In a second process for producing oxathiolaucs of this 
invention, a compound of formula (VI) 

(Vi) 

may be converted to a compound nt formula (I) by conver-
sion of the anotneric NH, group to the required base by 

methods well known in the art of nucleoside chemistry. 

The 1,3-oxathiolanes of formula (1) may also be prepared, 
for example, by reaction of an aldehyde of formula (VII) 

c:H,COOCH,OEtO (Vii) 

with 2-mercaptoethariol in a compatible organic solvent 
followed by Puinmerer rearrangements as is known in the art 
(1. Durst, "Dimethylsulfoxide in organic Synthesis, Ado, 
Org, C/tern., E. C. Taylor and B. Wynhcrg, Eds., 6, pp. 
356 365 (1969)) to give 1,3-0xathiolanes of formula (V), 

which are converted to 1,3-oxathiolanes of formula (I) by 
methods known in the art of nucleoside chemistry. 

Another process for preparing Thu 1,3-uxathiolanes of 
formula (1) is illustrated in SChEME 1. 

The various steps involved in the synthesis of 1,3-
oxathiolanes of formula (I) as illustrated in SCHEME 1 may 
he briefly described as follows: 

S 

sci-IISME 1 

C6115L(-11CFIO C61-15COOC-’i›12 ’s 

(VIII) 

o S 

(IX) 

5 

(20) 
Nil, 

20 

C6HCOOCtI S 

25 - 

(XI) 

701. 

3(j 

Air) 

Step 1: Benzoyloxyacetaldchyde of formula (VII) or any 
aldehyde of the formula R,OCIl,ClIO (C. U. Hurd and C. 

40 M. Filiachionc, "Anew approach to the syntheses of alde-
hyde sugars",.J. Am. Chem. Soc., oi,pp- 1156-1159 (1 939)) 
is condensed with a mercaptoalcohol such as 
2-mercaptoethanol in a compatible organic solvent, such as 
toluene, containing a catalytic amount of a strong acid to 

45 give the intermediate shown in formula (VIII). 
Step 2: The I .3-oxathiolane of formula (VIII) is then 

oxidized with a peracid such as magnesium monoperoxyph-
tlialic acid in a compatible organic solvent such as methyl -
cue chloride containing a salt such as tetrahutyl ammonium 

so bromide to give the sulfoxide intermediate shown in formula 
(TX) 

Step 3: The sulfoxide intermediate shown in formula (TX) 
is treated with an acid anhydride such as acetic anhydride or 
any other anhydride of the formula (R,(’O)20 in the pres-

55 ence of a buffer such as tetra-n-hutylammomiium acetate to 
give the 2,4-disuhstituted-1,3-oxathiolanc of formula (X) (I. 
Durst, Ado. Org. C/torn., 6, pp. 356-365 (1969)). 

Step 4: The 1,3-oxathiolane of formula (X) is then reacted 
with a pyrimidine base or analogue thereof, (e.g., cvtosinc) 

so previously silylated with, for example, hexamethyldisila-
zanc in a compatible solvent using a Lewis acid or trinicth-
ytsilyl triflate to give the intermediate of formula (XI) as cis 
and trans isomers. The isomers may he separated, preferably 
by chromatography, to give pure cis (XI) and pure trans (XI), 

65 Step 5: The benzoate function of the cotupound of for-
mula (XI) (cis or Trans isomer), is hydrolyzed using a base 
such as methanolic ammonia to obtain the compound shown 
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tartaric, acetic, citric, rnethanesulfonic, formic, benzoic, 

:malonic, oephthaleoe-2-sulfonic and bonzenesulfonic acids. 

Other acids such as oxalic, while not in themselves phar-

maceutically acceptable, may be useful in the preparation of 

salts useful as intermediates in obtaining the compounds of 

the invention and their pharmaceutically acceptable acid 

addition salts. 

6 
2R_hydroxymcthyl4R-(cYtosin-i ’-yl)-1 ,3-oxathiolane; 

compound #2: 

o__.. 

HO’’ 

Salts derived from appropriate bases include alkali metal 
so 

(e.g., sodium), alkaline earth metal (e.g., magnesium), 2shydroxymcthyl-4S-(cytosin-1’-yl)-1,3-oxathiolane; 
ammonium and N-(C1 alkyl)4’salts. 

It will be appreciated by those skilled in the art that the 
compounds of formula (1) may he modified to provide 
pharmaceutically acceptable salts and esters thereof, at func-
tional groups in both the cytosine moiety, and at the 
hydroxymcthyl group of the oxathiolane ring, respectively. 
Modification at all such functional groups is included within 
the scope of the invention. However, of particular interest 
are pharmaceutically acceptable salts and esters (e.g., esters 
or esters of amino acids) obtained by modification of the 
2-hydroxymethyl group of the oxathiolane ring. 

Preferred esters of the compounds of formula (I) include 
the compounds in which R1 is replaced by a carboxyl 
function P -(CO) in which the non -carbonyl moiety R of the 
ester grouping ia selected from hydrogen, straight or 
branched chain alkyl (e.g., methyl, ethyl, n_propyl, t -butyl, 
ii-butyl), alkoxyalkyl (e.g., methoxymeiliyl), aralkyl (e.g., 
ben,yl), aryloxyalkyl (e.g., phenoxymethyl), aryl (e.g., phe-
nyl optionally substituted by halogen, C alkyl or C_4 
alkoxy); substituted dihydro pyridinyl (e.g., 
N-methyldihydro pyridinyt); sulphonate esters such as 
alkyl- or aralkylsulphnnyl (e.g., methanesulphonyl); sulfate 
esters; amino acid esters (e.g., L-valyl or L-isoleucyl) and 
mono, di- or ti’iphosphate esters. 

Also included within the scope of such esters are esters 
derived from polyfunctional acids such as carboxylic acids 
containing more than one carboxyt group, for example, 
dicarhoxylic acids 1-102C(CH),,CO2H where n is an integer 
of 1 to 10 (for example, succinic acid) or phosphoric acids. 
Methods for preparing such esters are well known. See, for 
example, E. Hahn Ct al., "Nucleotide dimers as anti -human 
immunodeficiency virus agents", Nucleotide Analogues As 
AntiviralAgents, J. C. Martin, Ed. Symposium Series #401, 
American Chemical Society, pp. 156-159 (1989) and M. 
Busso et al., "Nucicolide dimcrs suppress IIIV expression in 
vitro", AIDS Research and Human Retroviruses, 4(6), pp. 
449 .435 (1988). 

Specific compounds of formula (1) include: 

Compound 5.1 

Nt-i2 

I1O 

compound #3: 

15 OiiIIIJ:I_:NTT,
- 

20 

,- p 

2R-hydroxymethyl-4R-(5’--fluorocytosin-1-yl)-1 ,3-
oxathiolane; and 

., compound 04 -

H 

(’ 

30 

F 

2 S - h yd roxy methyl 4 S -(5 - fluo roe yt n sin -I’- yl ) -1,3-
oxathiolane; and pharmaceutically acceptable salts and 
esters thereof, 

In the processes for preparing the compounds of this 
invention, the following definitions are used: 

R is cytosine or 5-fluorocytosine; 
R0 is hydrogen, trisubstituted silyl, C1 ,, alkyl, aralkyl 

such as benzyl or trityl, C115 acyl, preferably a benzuyl or 
40 a benzoyl substituted in any position by at least one halogen 

(bromine, chlorine, fluorine or iodine), C alkyl, C1 
alkoxy, nitro, or tri flu oromethyl group; 

Rn 

is C1., alkyl; and 
I. is a "leaving group", i.e., an atom or group which is 

45 displaceable upon reaction with an appropriate base, with or 
without a Lewis acid. Suitable leaving groups include aev-
loxy groups, alkoxy groups, e.g., alkoxy carbonyl groups 
such as ethoxy carbonyl; halogens such as iodine, bromine, 
chlorine, or fluorine; amid,); aido; isoeyanato; substituted 

so 

or unsubstituted, saturated or unsaturated thiolates, such as 
thiomethyl or thinphenyl; substituted or unsubstituted, saw -
rated or unsaturated seleno or selenino compounds, such as 
phenyl selenidc or alkyl selenidc; and substituted or 
unsubstituted, saturated or unsaturated aliphatic or aromatic 

55 ketones such as methyl ketone. 
A suitable leaving group may also he -OR, where R is a 

substituted or unsubstituted, saturated or unsaturated alkyl 
group, e.g., C1 alkyl or alkenyl group; a substituted or 
unsubstituted aliphatic or aromatic acyl group, e.g., a C1 

so aliphatic acyl group such as acetyl and an aromatic acyl 
group such as benzoyl; a substituted or unsubstituted, satu-
rated or unsaturated alkoxy or aryloxy carbonyl group, such 
as methyl carbonate and phenyl carbonate; substituted or 
unsubstituted sulphooyl imidazolide; substituted or uusub-

is stituted aliphatic or aromatic amino carbonyl group, such as 
phenyi carbamate; substituted or unsubstituted alkyl imidate 
group such as trichloroacctamidatc; substituted or 
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in formula (XII) as cis- or trans- isomer, preferably tinder 
pressure, to give the product shown in 

Many of the reactions in the above-described processes 
have been extensively reported in the context of pyrimidine 
nucleoside synthesis, for example, in 1.. B. Townsend, 
"Synthesis and reaction of pyrimidinc nucleoside", Cheat-
isiry of Nucleaside and Nucleotides vol. 1, Eds., Plenum 
Press, New York (1989) at pages 1-95, the text of which is 
incorporated by reference herein. 

In the above -described process, the compounds of for-
mula (I) are generally obtained as a mixture of the cis and 
trans isomers. 

The cis and trans isomers may he separated, for example, 
by acetylation, e.g., with acetic anhydride followed by 
separation by physical means, e.g., chromatography on silica 
gel and deacetylation, e.g., with methanolic ammonia or by 
fractional crystallization. 

Resolution of the final product, or an intermediate or 
starting material therefore may he effected by any suitable 
method known in the art: see for example, Stereochemistry 
of Carbon Cootpounds, by E. L. Eliel (McGraw Hill, 1962) 
and ibbles of Resolving Agents, by S. H. Wilen, 

Where the compound of formula (I) is desired as a single 
enantiomer it may he obtained either by resolution of the 
mixture of the two cis enaotiomers (by chiral HPLC) or by 
snereospecitic synthesis from isometrically pure starting 
material or any convenient intermediate. Thus, the com-
pound of formula (I) or any convenient intermediate may be 
obtained by chiral IIPLC using a suitable stationary phase 
for example acetylated f3-cyclodcxtrin or cellulose triacetate 
and a suitable solvent for example an alcohol such as ethanol 
or an aqueous solution such as triethyl ammonioum acetate, 
Alternatively, the compound of formula (I) or any conve-
nient intermediate may be resolved by enzyme mediated 
enatioselective catabolism with a suitable enzyme such as 
cytidine deaminase or selective enzymatic degradation of a 
suitable derivative using a 5-nucleoticlase for example see 
Storer et al.. "The resolution and Absolute Stereochemistry 
of the Enantiorners of cis- 1[2(Hydroxomethyl)-1,3-
Oxathiolan-a’-Yl)Cytosine (BC11-189): Equipotent Anti -
11W Agents", Nucleosides & IVuclooiides, 12(2), 225-236 
(1993). When the resolution is effected enzymatically, the 
enzyme may be employed either in solution or in immohi-
lizerl form. Enzymes in immobilized foini are known in the 
art for example, by adsorption onto a resin such as Lupergit, 

It will be appreciated that the reactions of the above -
described processes may require the use of, or conveniently 
may be applied to, starting materials having protected func-
tional groups, and deprutection might thus be required as an 
intermediate or final step to yield the desired compound. 
Protection and deprotection of functional groups may he 
effected using conventional means. Thus, for example, 
amino groups may be protected by a group selected from 
aralkvl (e.g., beuzyl), acyl or aryl (e.g., 2,4-dinitrophenyl); 
subsequent removal of the protecting group being effected 
when desired by hydrolysis or hydrogenolysis as appropriate 
using standard conditions. Hydroxyl groups may be pro-
tected using any conventional hydroxyl protecting group, for 
example, as described in "Protective Groups in Organic 
Chemistry", Ed, J. F. W. McOmie (Plenum Press, 1973) or 
Protective Groups in Organic Synthesis" by Theodora W. 

Greene (John Wiley and Sons, 1981 which is incorporated 
by reference herein. Examples of suitable hydroxyl protect-
ing groups include groups selected from alkyl (e.g., methyl, 
t-butyl or methoxymethyl), aralkyl (e.g., benzyl, diphenyl-
methyl or triphenylmethyl), heterocyclic groups such as 
tetrahydropyranyl, acyl, (e.g., acetyl or henzoyl) and silyl 

10 
groups such as trialkylsilyl (e.g., i-hutyldimcthylsilyl). The 
hydroxyl protecting groups may be removed by conven-
tional techniques. Thus, for example, alkyl, silyl, acyl and 
heterocyclic groups may he removed by solvolysis, e.g., by 

S hydrolysis under acidic or basic conditions. Aralkyl groups 
such as trip hcnylme thy l may similarly be removed by 
solvnlysis, e.g., by hydrolysis under acidic conditions. 
Aralkyl groups such as henzyl may he cleaved, for example, 
by treatment with BF3/ethcrate and acetic anhydride fol-

o lowed by removal of acetate groups so formed at an appro-
priate stage in the synthesis. Silyl groups may also conve-
niently he removed using a source of fluoride ions such as 
tetra-n-butylamnmoriium fluoride. 

Pharmaceutically acceptable salts of the compounds of 
15 the invention may he prepared as described in U.S. Pat. No. 

4,383,114, the disclosure of which is incorporated by refer-
ence 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 he converted 

20 into a salt by treatment of the resulting free base with a 
suitable acid using conventional methods. Pharmaceutically 
acceptable acid addition salts may he 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 

25 acetate) or an alcohol (e.g., methanol, ethanol or 
isopropanol). Inorganic basic salts may he prepared by 
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.g., methanol). Pharma-

ao ecutically acceptable salts may also be prepared from other 
salts, including other 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 

s reaction with a phosphorylating agent, such as POC’l5, 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 he converted to the parent compound, for 
example, by hydrolysis. 

40 The compounds of the invention possess anti -viral activ-
ity. In particular these compounds are effective in inhibiting 
the replication of hepatitis B virus and retroviruses, includ-
ing human retroviruses such as human irnmunodeticiencv 
viruses (TTIV’s), the causative agems of AIDS. 

45 There is thus provided as a further aspect of the invention 
a compound of formula (I) or a pharmaceutically acceptable 
derivative thereof for use as an active therapeutic agent in 
particular as an antiviral agent, for example in the treatment 
of hepatitis B viral and retroviral infections such as lllV 

so infection. 
There is also provided in a further or alternative aspect of 

this invention, use of a compound of formula (I) or it 

pharmaceutically acceptable derivative thereof for tile 
manufacture of a medicament for the treatment. of a viral 

55 infection. 
Such viral infections may be, in particular llIV and HBV 

infections. 
In a further or alternative aspect there is provided a 

method for the treatment of a viral infection, in particular an 
50 infection caused by hepatitis U virus or a reirovirus such as 

HIV, in a mammal, including man, comprising administra-
tion of an effective amount of an antiviral compound of 
formula (I) or a pharmaceutically acceptable derivative 
thereof. 

65 The compounds of the invention are also useful in the 
treatment of AIDS-related conditions such as AIDS-related 
complex (ARC), persistent generalized lymphadenopathy 
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V The overall biological activity of chiral sub-
stances often depends upon their stereochem-
iscry. The enantiomers of clairal drugs ShOW 
significant differences in their activity, phartna-
cokinetics, pharmacodynamics and potential ad-
verse drug reaction. Stringent analytical 
characterization of drug substances, including 
their isomeric forms, are now required by regu-
latory agencies. As a result, several enantioselec-
dye cli romatograpb ic methods based on HPLC 
have been successfully developed in recent 
years’ il 

Analytical techniques relying on CSPs are pre-
ferred as they offer specific advantages over indi-

rect methods: there is no need to chemically 
manipulate the samples, the enantiomers under 
investigation can be directly analysed in complex 
mixtures, the two enanriorners respond equally 
with any kind of non-clairoptical detection sys 

tern, and high reproducibility and flexibility of 

the analysis are routinely obtained. 
The principle behind the synthesis and fucic 

tioning of a chiral stationary phase for I IPLO is 
simple: a single enantiomer of a chiral molec. ole 
(selector) is irnitcohiliced on the surface of   solid 
support (usually silica niicroparricles), and it se-
lectively retains the enantiomers of analytes by 
forming diastereorneric adsorbates of different 
stabilities with them during the elution process. 

Rational design and characteristics 
of a good CSP 
Both thermodynamic (essantioselectivity, cx) and 
kinetic pararotetors (ci)romatographic efficiency, 13.1 
are important its the rational design of a CS}. 

Although there is no simple way to determine. a 
priori which is the selector structure that maxi-
mizes overall resolution for a given set of enan-
tiomeric: solutes, son-ic structural features are 
common to highly efficient stationary phases: 

1) A given c.hiral selector must possess func-
tional groups with high directionality. Single -
site or organized arrays of H�burrd rismur 
arid/or acceptor sites, similar to am ide mu: - 
eties and aromatic rings with electron with-
drawing or donating suhotituents in clovr-
proximity to the stereogetsic element, are 
usually found in highly selective receptors. In 
addition, a certain degree of conformational 
homogetaeiiy is often associated with high 
enantioselecdve recognition ability and load -
dig of the column. This notion stems from 
the consideration that for a givers selector 

1461-5347/99/$ - see front matter S1999 Elsevier Science Ltd. All rights reserved. P11: 51461-5347(99)00218-7 
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Patente de lnvención IIJ Patente de Modelo de Utilidad E 
Via Nacional D 
Via POT (fase nacional) a Cap.I Cap. II 
No. Solicitud Internacional PCT1CA20061000384 
Fecha de Presentaciôn Internacional 14/Marzo/2005 

Coma resultado del Examen de Fondo realizado, can fundamento en el Articula 
45 de la Decision 486 de la Comisión de la  Comunidad Andina, se comunica: 

1. Documentos estudiados 

Descripción: Folios 50 a 84 coma se radicó inicialmente. 

Reivindicacianes: Folios 85 a 101 coma se radicó inicialmente 

2. AnÆlisis de la Prioridad 

Se acepta la reivindicación de Prioridad porque: 
Esta solicitud fue presentada dentro del plazo establecido (Art. 9 D 486). 

10 
Y su cantenido tØcnico corresponde con el de la priaridad reivindicada. 

3. Objeto de la invención 

Titula de la solicitud: "Pracesos y mØtodas para la preparaciOn de cis-2-
hidroximetil-4-(citosin-1 -il)-1 ,3-oxatiolana opticameente activas a sales aceptables 
farmacØuticamente del misnio". 

El problema planteado en esta solicitud es la necesidad de proparcionar formas 
Opticamente activas del compuesto de formula I y II 

Para resolver este problema tØcnica la solicitud en estudio proporciona un 
pracesa de produccion de compuestas ópticamente activas de formula I y It 

Expediente 07 101 002 ler Art 45 



El objeto de la presente Solicitud se relaciona 
Internacional de Patentes (CIP): C 07 D 411/04, A 61 
31/12 

4. De la Solicitud de Patente 

Reivindicaciones (Art 30 D 486, Art 22 PCT) 

2’ 
con la CIasificacior( 
K 31/39 II 31/395, A 61 P 

Las reivindicaciories 20, 21, 37, 50, 63 y 68 corresponden al mismo proceso de 
producciôn de la reivindicaciOn 1, por lo cual se sugiere establecer la 
correspondiente dependericia. 

El capitulo reivindicatorlo no es conciso porque contiene un excesivo nümero de 
reivindicaciones independientes, lo cual hace difIcil definir cuÆl es el objeto que se 
busca proteger. 

Se requiere al Solicitante hacer las aclaraciones necesarias. 

5. Determinación del Estado de la  TØcnica 

El Estado de la TØcnica se determinô con base en la 

Fecha de Presentación Internacional: Marzo 14 de 2005 

y se encontraron los siguientes documentos que anticipan el objeto de esta 
solicitud: 

Item I Documento Titulo I Fecha de Publicacion 

DI JUS 6’228.86 Substituted 1 3-oxathiolanes with 
08//Mayo/2001 antiviral properties 

Dl divulga (Columna 1, renglones 11 - 15, folio 252; Esquema 1, columna 8, folio 
253) compuestos oxatiolanos 1,3 sustituidos con propiedades antivirales y un 
proceso de obtenciôn. 

6. Examen de Patentabilidad (Art 14 D486) 

Nivel Inventivo (Art18 D486) 

La reivindicación 1 consiste en un proceso para producir un compuesto 
ôpticamente activo de formula I o II caracterizado por la reacción de un 
compuesto Ill en configuracion cis con un acido quiral para producir dos sales 
diasteromericas; posteriormente la recuperación de una sal diasteromØrica y la 
conversiOn de esta al compuesto ópticamente activo, 

Comparacion de las caracteristicas tØcnicas esenciales, con las del Estado de la TŒcnica: 

Caracteristicas esenciales Dl 
Proceso para producir compuesto I o II 

H H 

N- N-R 
N 

0( - 

C 
\ 

S 

0- I II 
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Reacción eritre o--’ con un Æcido quiral para producir dos 
sales disteroisomØricas  
RecuperaciOn de una sal diasteroisomŒrica 

Convertir sal diasteroisomØrica al compuestos ópticamente activo. 

El documento Dl, considerado el estado de la tØcnica mÆs cercano a la invención 
definida en la reivindicación 1, divulga un procedimiento de obtención de 
compuestos de formula I o II, ópticamente activos (Columna 5, compuesto 1; 
Columna 6, compuesto 2, folio 254; Esquema 1, columna 8, folio 253) 

La diferencia entre la invención, definida en la reivindicación 1, y el procedimiento 
de Dl consiste en que la invención obtiene el compuesto ópticamente activo por 
a reacción directa del compuesto de partida con un acido quiral para obtener 
sales diasteromØricas que se transforman en los correspond ientes compuestos 
ôpticamente activos. 

No hay evidencia que la obtenciôn del compuesto ópticamente activo a travØs del 
proceso reivindicado tenga efectos o propiedades adicionales a Ia divulgado por 
Dl 

Par lo tanto, el Problema TŁcnico Objetivo que pretende resolver esta invenciôn 
se puede formular asI: ’cómo modificar el procedimiento conocido en Dl para 
tener un procedimiento alternativo de obtenciôn de compuestos de formula I a II 
ópticamente activos?". 

Sin embargo, la obtenciÆn de compuestos de formula I o II Æpticamente 
activos por mØtodos alternativos como el HPLC quiral ya estÆ divulgada en 
el documento Dl (columna 9, lmneas 23 - 28, folio 255). Es conocido que 
sobre las columnas de HPLC quiral hay reacciones que gerieran 
adsorbatos diasteroisomŁricos que posteriormente serÆn eluidos 
(Cancillere, G, pâgina 1, folio 256) 

. En consecuencia, el experto en la materia incluirla la reacción ocurrida sabre una 
columna de HPLC quiral de obtenciôn de sales diasteroisomŁricas en el proceso 
divulgado par Dl para Ilegar asI al objeto de la reivindicaciôn I de la solicitud. Por 
lo cual se considera obvia. 

Conclusion: 
La reivindicaciOn 1 cumple el requisito de novedad (Art. 16), pero 
no cumple con el requisito de nivel inventivo (Art. 18). 

7 Conclusion 

Los requisitos de Patentabilidad de la presente Solicitud estân afectados asI: 

Item Documento T Reivindicaciones afectadas Requisito que a!_j 

Dl US 6’228.860 1 72 Nivel inventivo 
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En cumplimiento del articulo 45 de la DecisiOn 486 de la Comisión de la 
Comunidad Andina, se le indica que debe dar respuesta dentro del tØrmino de 
sesenta (60) dIas contados a partir de la fecha de notificaciôn de la presente 
cornunicaciOn. En caso de no dar respuesta al presente requerimiento, 0 Si a 
pesar de la respuesta subsistieran los impedimentos para la concesiórl, se 
denegar la patente. 

Notifiquese el presente oficio conforme a 10 dispuesto en el numeral 5.2, literal e), 
del capitulo quinto del titulo primero de la Circular Unica No. 10 de 2001. 

JOSE LUIS SALAZAR LOPEZ 
Director de Nuevas Creaciones (C) 

El anterior requerimiento fue notificado por fijaciôn en lista, de fecha 

CONCEPTO TECNICO 
No. 1119 
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EXAMINADOR TECNICO 
Côdigo No. 202098 


