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R, is bydrogen, and R, is cytosine or 5-fluorocytosine, and
pharmaceutically acceptable salts and esters thercof. 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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SUBSTITUTED 1,3-OXATHIOI ANES WITH
ANTIVIRAL PROPERTIES

'This application is a national phase application under 35
U.8.C. A371 of international application PCT/CA95/00212,
filed Apr. 19, 1995, which in turn 1s a Continuation-in-Part
of United Staws patent application Ser. No. 08/230/317,
filed Apr, 20, 1994, now U.S. Pal, No. 5,587,480, which is
a4 continuation in part of application Ser. No. 07/791,441,
now abandoned, which is a continuation in part of applica-
tion Ser. No. (7/612,840, now abandoned.

The present invention relates 1o novel substituted 1,3-
oxathiolanc compounds having pharmacoelogical 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 discuase, most
notably, the acquired immunodeficiency syndrome (AIDS*,
The human immunodeficiency virus (HIV) has been recop-
nized as the etiologic agent of AIDS,

Compounds having an inhibitory effect on HIV multi-
plication or otherwise cffective in the therapy of retroviral
mfections are being actively sought.

IL Mitsuya et al, “3'-Azido-3'-deoxythymidine (BW
AS091): An antiviral agent that inhibits the infectivity and
cytopathic effect of human 'I-lymphotropic virus type 11/
lympbadenopathy-associated virus in vitro”, Proc. Natl
Acad. Sci. USA, 82, pp. 7096-7100 (1985), refers to
3eazido-F-deoxythymidine of formula (A), commonly
referred to as AZL 'Vhis compound is said o be useful in
providing some protection for AIDS carricrs against the
cylopathogenic ellect of immunodeficiency virus (HIV).

(A)

HOCH, O,

N3

1. Mitsuya and S. Broder, “Inhibition ol the in vitro infec-
tivity and cytopathic eftect of human T-lymphotrophic virus
tvpe 1/lvmphadenopathy-associated virus (HTTV-1IVT.AV)
by 2'.3-dideoxynucleosides”, Proc, Natl. Acad. Sci. USA,

83, pp. 1911-15 (1980), have also referred to a group of

2" 3-dideoxynucleosides shown in formula (B) which are
said o possess protective activity against HIVeinduced cyto-
pathogenicity.

(B)
NIT,
N7 ]
02\.\“
HOCHZT(y
P. Herdewijn et al., =3'-Substituted 2'3'-

didcoxymuclcoside analogucs as potential anti-HIV(ITTLV-

G

30

40

30

55

2

MT/LAV) agents”, J. Med. Chem., 30, pp. 1270-1278 (1987),
describe the anti-IV activity of a series of 3'-substituted
nucleoside analogues. While 3'-fluoro analogucs of
3'-deoxythymidine and 2',3'-dideoxy-cylidine shown in for-
mulas (C) apd (D) are found to possess potent antireiroviral
activity, substituents linked to the 3'-carbon via a thio or
oxygen bridge did not yield active products,

(9!
&)
CH,
I~ l
o T
HOCH- o)
E
()
N
o
HOCEH, O,

A

t

Analysis of molecular conformation studies in P, Van
Roey et al, “Correlation between preferred sugar ring
conformation and activity of nucleoside analogues against
human immunodeficiency virus”, Proc. Natl Acad. Sci.
USA, 86(10), pp. 3929-3933 (1989), indicatc that active
anti-HIV mucleoside analogues have 3' carbon conforma-
tions on the side opposite to the base.

D. Huryn et al., “Synthesis of iso-dd A, member of 2 novel
class of anti-HIV agents”, Terrahedron Lerr., 30(46), pp.

5 6259-6262 (1989), refer 1o the iso-nucleoside analogue of

formula (E) as a stable Inhibitor of HIV replication.

(E)
NH,

e

R. Vince and M. Hua, “Synthesis and anti-HIV activity of
carbocyclic 2',3-didehydro-2',3"-didcoxy 2,0-disubstituted
purine nucleosides”, J. Med. Chem., 33(1), pp. 1721
(1990), describe the analogues shown in formulas (1) and
(G) as having anti-HIV activity. The unsaturated analogue
(1) shows greater selectivity and potency as an inhibitor of
HIV replication than the saturated analog (G).

HOCH,

L

D
é.7
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unsubstituted, saturaied or unsaturated phosphonates, such

as diethylphosphonate; substituted or unsubstituted aliphatic

or aromatic sulphonyl group, such as tosylate; or hydrogen.
Oxathiolane compounds of formula (1),

mocug\(sj Ra
Q

and pharmaceutically acceptable, salts and csiers, may be
prepared according to the processes discussed hercin or by
any method known in the art for the preparation of com-
pounds of analogous structure, The compound of this inven-
tion cau be produced by the methods described by Mansour
et al, “Anti-Human lmmunodeficiency Virus and Anti-
Hepatitis-B Virus Activities and Toxicities of the Enanti-
omers of 2'-Deoxy-3'-0xa-4'-thiacytidine and Their 5-Fluoro
Analogues in vitro”™, J. Med. Chem. , 1995, Vol 38, No. 1,
pp. 1-4, which is incorporated herein by reference.

U]

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

R, OCH, \(bj/ L
0

wherein R, is hydrogen or a hydroxyl protecting group and
L is a displaceable atom or group, i¢., a leaving group, is
reacted with an appropriate base.

8]

In a sccond process for producing oxathiolancs of this
invention, a compound of formula (V1)

RoOCTI, \( SY NH,
O

may be converted to a compound of formula (T) by conver-
sion of the anomeric NH, group to the required base by
mmethods well known in the art of nucleoside chemistry.

(V)

‘the 1,3-0xathiolanes of formula (I) may also be prepared,
for example, by reaction of an aldehyde of formula (VII)

CeH COOCH,CHO (VLD

with 2-mercapioethanol in a compatible organic solvent s

followed by Pummerer rearrangements as is known in the art
(1. Durst, *Dimethylsulfoxide in organic Synthesis”, Adv.
Org. Chem., E. C. Taylor and B. Wynberg, Eds., 6, pp.
356365 (1969)) to give 1,3-oxathiolanes of formula (V),
which are converted to 1,3-oxathiolanes of formula (I) by
methods known in the art of nucleoside chemistry.

Another process [or preparing the 1.3-oxathiolanes of
formula (I) is illustrated in SCHEME 1.

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

20
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SCHEME 1
1 e
CyH3CO0CHCHO —  CeHCOOCH, 8
(V1) )
O

o]
HsCOOCH: 3

O

(IX)
Cell,CO0C r-IlY—Sj/ QCOCH;,
0 °
X)
MNH;
B
CeHsC00CI: s /K

nor:u:\(j,\' o
o

(XIT)

Step 1@ Benzoyloxyacetaldehyde of formula (VIL) or any
aldehyde of the formula R, OCH,CHO (C. D. Iurd and E.
M. Filiachione, “A new approach to the syntheses of alde-
hyde sugars”, J. Am. Chem. Soc.,, 01, pp. 11561159 (1939))
is condensed with a mercaptoalecohol such as
2-mercaptoethanol in a compatible organic solvent, such as
toluene, containing a catalytic amount of a strong acid
give the intermediate shown in formula (VIL).

Step 2: The 1.3-oxathiolane of formula (VI) is then
oxidized with a peracid such as magnesium monoperoxyph-
thalic acid in a compatible organic solvent such as methyl-
enc chloride containing a salt such as tetrabutyl ammonium
bromide to give the sulfoxide imermediate shown in formula
(TX)

Step 3: The sulloxide intermediate shown in formula (TX)
is treated with an acid anhydride such as acetic anhydride or
any other anhydride of the formula (R, (°0).0O in the pres-
ence of a buffer such as tetra-n-butylammonium acelate 1o
give the 2,4-disubstituted-1,3-oxathiolane of formula (X) (T.
Durst, Adv Org. Chem., 0, pp. 356-365 (1969)).

step 4: The 1,3-oxathiolane of formula (X) is then reacted
with a pyrimidine hase or analogue thereof, (e.g., cytosine)
previously silylated with, for example, hexamethyldisila-
zanc in a compatible solvent using a Lewis acid or trimeth-
ylsilyl triflate to give the intermediate of formula (X1) as cis
and trans isomers. The isomers may be separated, preferably
by chromatography, to give pure cis (XI) and pure trans (X1).

Step 50 The benzoate function of the compound 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, acctic, citric, methanesulfonic, formic, benzoic,
malonic, naphthalene-2-sulfonic and benzenesulfonic 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.

Salts derived (rom appropriate bases include alkali metal -

(¢.g.. sodium), alkaline earth metal (e.g., magnesivm),
ammonium and N-(C, , alkyl), *salts.

It will be appreciated by those skilled in the art that the
compounds of formula () may be modified w0 provide
pharmaceutically scceplable salts and esters thereof, at fune-
tional groups in both the cytosine moiety, and at the
hydroxymethyl group ol the oxathiolane ring, respectively.
Modification at all such functional groups is included within
the scope of the invention. However, of particular intercst
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 R, is replaced by a carboxyl
function R-(COY in which the non-carbonyl moiety R of the
esler grouping is selected from hydrogen, straight or
branched chain alkyl (e.g., methyi, ethyl, n-propyl, t-butyl,
u-butyl), alkoxyalkyl (c.g.. methoxymethyl), aralkyl (e.g.,
benvyl), aryloxyalkyl (¢.g.. pbenoxymethyl), aryl (¢.g., phe-
nyl optionally substituted by halogen, C,_, alkyl or C_,
alkoxy); substituted dibhydro pyridinyl (c¢.g.,
N-methyldihydro pyridinyl); sulphonate esters such as
alkyl- or aralkylsulphonyl (¢.g., methanesulphonyl); sulfate
esters; amino acid csters (e.g., L-valyl or L-isoleueyl) and
mono, di- or triphosphate esters.

Also included within the scope of such esters are esters
derived from polyfunctional acids such as carboxylic acids
containiug, more than one carboxyl group, for example,
dicarboxylic acids HO,C(CH.,), CO,H 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 ot al., “Nucleotide dimers as anti-human

immunodeficiency virus agents”, Nucleotide Analogues As s

Antiviral Agents, J. C. Martin, Edl. Symposium Series #401,
American Chemical Society, pp. 156-159 (1989) and M.
Busso et al., “Nucleotide dimers suppress TITV expression in
vilto”, AIDS Research and Human Retroviruses, 4(6), pp.
449455 (1988).

Specitic compounds ol formula () include:

Compound #1

o N NH,
R

s
110/\()’N /
Q

15
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2R-hydroxymethyl-4R-(cytosin-1'-yl)-1,3-oxathiolane;

compound #2:
0 Y NI,

st
5 N
o, ( e
HO' : 7"
O

2S-hydroxymethyl-4S-(cytosin-1'-yl)-1,3-oxathiolane;

compound #3:
N NI,

0O,
Y \
g N
Ho/\()/\ Z .
O

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

compotind #4

28-hydroxymethyl-48-(5'-fluoroeytosin-1'-y1)-1,3-
oxathiolane; and pharmaccutically acceptable salts and
esters thercof,

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

R. is ¢ytosine or 5-fluorocytosine;

R,, is hydrogen, trisubstituted silyl, C,; , alkyl, aralkyl
such as benzyl or trityl, C,_,, acyl, preferably a benzoyl or
a benzoyl substituted In any position by al lcast one halogen
(bromine, chlorine, fluorine or iodine), C, , alkyl, C
alkoxy, nitro, or trifluoromethyl group;

R, is C,_ alkyl; and

L. is a “leaving group”, L.e., an alom or group which is
displaceable upon reaction with an appropriate base, with or
without a Lewis acid. Suitable leaving groups include acy-
loxy groups, alkoxy groups, e.g., alkoxy carbonyl groups
such as cthoxy carbonyl; halogens such as iodine, bromine,
chlorine, or fluorine; amido; azido; 1socyanato; substituted
or unsubstituted, saturated or unsaturated thiolates, such as
thiomethyl or thiophenyl; substituted or unsubstituted, satu-
rated or unsaturated seleno or selenino compounds, such as
phenyl selenide or alkyl seclenide; and substituted or
unsnbstituted, saturated or unsaturated aliphatic or aromatic
ketones such as methyl ketone.

A suitable leaving group may also be -OR, where R s 4
substituted or unsubsttuted, saluraled or unsaturated alkyl
group, e.g., Cy_, alkyl or alkenyl group; a substituted or
unsubstituted aliphatic or aromatic acyl group, e.g.,, a €,
aliphatic acyl group such as acetyl and an aromatic acyl
group such as benzoyl; a substituted or unsubstituted, sawu-
rated or uosaturated alkoxy or aryloxy carbony! group, such
as methyl carbonate and phenyl carbonate; substituted or
unsubstituted sulphonyl imidazolide; substituted or upsub-
stituted aliphatic or aromatic amino carbonyl group, such as
phenyl carbamate; substituted or unsubstituted alky! imidate
group such as trichloroacetamidate; subsiituted or

14
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in formula (XII) as cis- or trans- isomer. preferably under
pressure, to give the product shown in

Many of the reactions in the above-described processes
have been cxtensively reported in the context of pyrimidine
pucleoside synthesis, for example, in 1. B. Townsend,
“Synthesis and reaction of pyrimidine nucleoside”, Chem-
istry of Nucleoside and Nucleotides vol. 1, Eds., Plenum
Press, New York (1989) at pages 1-95, the text of which is
fncorporated by refercuce herein.

In the above-described process, the compounds of for- :

mula () are generally obtaiped as a mixture of the cis and
trans isomers,

The ¢is and trans isomers may be separated, for example,
Ly acctylation, e.g., with acctic anhydride followed by
separation by physical means, e.g., chromatography on silica
gel and deacetylation, e.g., with methanolic ammonia or by
[ractional crystatlization.

Resolution of the fnal product, or an intcrmediate or
slarting material therefore may be etfected by any suitable
method known in the art: see for example, Stereachemistry
of Carbon Compaunds, by E. L. Eliel (McGraw Hill, 1962)
and Zubles of Resolving Agents, by 8. H. Wilen,

Where the compound of formula (1) is desired as a single
enantiomer it may be obtained either by resolution of the
mixture of the two cis ¢cnantiomers (by chiral HPLC) or by
siereospecific synthesis from [somctrically pure starting
material or any conveniem intermediate. Thus, the com-
pound of formula (1) or any convenient intermediate may be
obtained by chiral TIPLC using a suitable stationary phase
for example acetylated f-cyclodextrin or cellulose triacetate
and a suitable solvent for example an alcohol such as ethanol
or an aqueous solution such as tricthyl ammonioum acctate,
Alternatively, the compound of formula (T) or any conve-
pient intermediale may be resolved by enzyme mediated

enatioselective catabolism with a suitable enzyme such as 2

cytidine deaminasc or selective enzymatic degradation of a
suitable derivative using a 5'-nucleotidase for example see
Storer et al., “The resolution and Absolute Stersochemistry
of the Enantiomers of cis-1{2(Hydroxomethyl)-1,3-
Oxathiolan-5-YD)Cytosine (BCH-189): Equipotent Anti-
HIV Agents”, Nucleosides & Nucleotides, 12(2), 225-236
(1993). When the resolution is ¢flected enevmatically, the
enzyme may be employed either in solution or in immaobi-
lized form. Enzymes in irnmobilized form are known in the
art for example, by adsorption onto a resin such as Eupergit.

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 deprotection might thus be required as an
intermediate or final step to yield the desired compound.
Protection and deprotection of functional groups may be
cffected using conventional means, Thus, for example,
amino groups may be protected by a group selected from
aralkyl (¢.g., benzyl), 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 slandard conditions, Hydroxyl groups may be pro-
tected using any conventional hydroxy! protecting group, for
example, as described in “Protective Groups i Organic
Chemistry™, Ed. I. F. W, McOmie (Pleaum 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 selceted from alkyl (c.g., methyl,
-butyl or methoxymethyl), aralkyl (¢.g., benzyl, diphenyl-
methyl or triphenylmethyl), heterocyclic groups such as
tetrahydropyranyl, acyl, (e.g., acctyl or benzoyl) and silyl
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groups such as toalkylsilyl (c.g., t-butyldimethylsityl). The
bydroxyl protecting groups may be removed by conven-
tional techniques. Thus, for example, alkyl, silyl, acyl and
heterocyclic groups may be removed hy solvolysis, ¢.g., by
hydrolysis under acidic or basic conditjons. Aralkyl groups
such as triphcnylmethyl 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./ctherate and acctic anhydride fol-
lowed by removal ol acetate groups so formed at an appro-
priate stage in the synthesis. Silyl groups may also conve-
niently be removed using a source of fluoride ions such as
tetra-n-butylammonium fluoride,

Pharmaceutically acceptable salts of the compounds of
the invention may be prepared as described in U.S. Pat. No.
4,383,114, the disclosure of which 1s incorporated by refer-
ence herein. Thus, for example, when it is desired to prepare
an acid addition salt of a compound of formula (1), 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 mcthods, Pharmaceutically
acceptable 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
acctate) or an aleohol (e.g., methanol, cthanol or
isopropanol). Inorganic basic salts may be prepared by
reacting the free base with a suitable basc such as an
alkoxide (¢.g., sodium methoxide) optionally in the presence
of a solvent such as an alcohol (e.g., methanol), Pharma-
ceutically 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 () may be converied into a
pharmaceutically acceptable phosphate or other ester by
reaction with a phosphorylating agent, such as POCI, 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 parcnt compound, for
example, by hydrolysis.

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 immunodeticiency
viruses (FTV's), the causative agenis of AIDS.

There is thus provided as a further aspect of the nvention
a vompound of formula (1) 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 HIV
intection.

There is also provided in a further or alternative aspect of
this invention, use of a compound of formula (I) or a
pharmaceutically acceptable derivative thercol for the
manufacture of a medicament {or the weatment of a viral
infection.

Such viral infections may be, in particular HIV and HBV
infeetions.

In a funther or alternative aspect there is provided a
method for the treatment of a viral infection, in particular an
infection caused by hepatitis B virus or a retrovirus such as
HIV, in a mammal, including man, comprising administra-
tion of an etfective amount of an antiviral compound of
formula (I} or a pharmaceutically acceptable derivative
thereof.

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

W
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This review provides an overview of the synthesis and application of
’ stable and versatile HPLC chiral stationary phases {CSPs}, with em-
phasis placed on the binding strategies developed to anchor several
structurally different chiral selectors to silica-gel microparticles, In
addition, selected applications relating to the use of these CSPs for
the direct resolution of racemates of biological and pharmaccutical

relevance will be described. This review discusses enantioselective

molecular recognition and dynamic stereochemistry of stereolabile

compounds with reference to receptor-based chiral stationary phases
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¥ The overall biological activity of chiral sub-
stances often depends upon their stereochem-
istry. The enantiomers of chiral drugs show
significant differences in their activity, pharma-
cokinetics, pharmacodynamics and potential ad-
verse drug reaction. Swingent  analytical
characterization of drug substances, including
their isomeric forms, are now required by regu-
latory agencies. As a resulr, several enantioselec-
tive chromatographic methods based on HPLC
have been successfully developed in recent
yearstil,

Analytical techniques relying on CS$Ps are pre-
ferred as they offer specitic advantages over jndi-
rect methods: there is no need to chemically
manipulate the samples, the enantiomers under
investigation can be directly analysed in complex
mixtures, the two enantiomers respond equally

with any kind of non-chiroptical detection sys

term, and high reproducibility and flexibility of
the analysis are routinely obtained.

The principle behind the synthesis and fune
tioning of a chiral stationary phase for IIPLC is
simple: a single enantiomer of a chiral molecule
(selector) is immobilized on the surface of a solid
support (usually silica microparticles), and it se-
lectively retains the enantiomers of analytes by
forming diastereameric adsorbates of different
stabilities with them during the elution process.

Rational design and characteristics

of a good CSP

Both thermodynamic (enantioselectivity, «) and
kinetic parameters (chromatographic efficiency, N)
are important in the rational design of a CSP
Although there is no simple way w0 determine a
priori which is the selector strucrure that maxi-
mizes overall resolution for a given set of enan-
tiomeric solutes, some structural features ave

common to highly efficient stationary phases:

1) A given chiral sclector must possess func-
tional groups with high directionality. Single-
site or organized arrays of H-bond donor
and/or acceptor sites, similar to anude moi-
eties and aromatic rings with eleciron with-
drawing or donating substituents in close
proximity to the stereogenic element, are
usually found in highly selective receptors. In
addition, a certain degree of conformational
homogeneity is often associated with high
enantioselective recognition ability and Joad-
ing of the column. This notion stems from
the consideration that for a given selector

1461-5347/99/% - see front matter ©1999 Elsevier Science Ltd. All rights reserved. PII; $1461-5347{99)00218-7
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No. Solicitud Internacional PCT/CA2006/000384
Fecha de Presentacioén Internacional 14/Marzo/2005

Como resultado del Examen de Fondo realizado, con fundamento en el Articulo
45 de |la Decision 486 de la Comision de la Comunidad Andina, se comunica:

1. Documentos estudiados

Descripcion. Folios 50 a 84 como se radicé inicialmente.
Reivindicaciones: Folios 85 a 101 como se radicd inicialmente
2. Analisis de la Prioridad

Se acepta la reivindicacion de Prioridad porque:

Esta solicitud fue presentada dentro del plazo establecido (Art. 9 D 486).

Y su contenido técnico corresponde con el de la prioridad reivindicada.

3. Objeto de la invencion

Titulo de la solicitud: “Procesos y metodos para la preparacion de cis-2-
hidroximetil-4-(citosin-1-il)-1,3-oxatiolano opticameente activas o sales aceptables

farmaceuticamente del mismo”.

El problema planteado en esta solicitud es la necesidad de proporcionar formas
Opticamente activas del compuesto de formula |y |l

Para resolver este problema tecnico la solicitud en estudio proporciona un
proceso de producciéon de compuestos dpticamente activos de formula 1y Il
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El objeto de la presente Solicitud se relaciona con la Clasificaciéﬂ/B/
Internacional de Patentes (CIP): C 07 D 411/04, A 61 K 31/39 // 31/385, A61 P
31/12

4. De la Solicitud de Patente

Reivindicaciones (Art 30 D 486, Art 22 PCT)

Las reivindicaciones 20, 21, 37, 50, 63 y 68 corresponden ai mismo proceso de
produccién de la reivindicacion 1, por lo cual se sugiere establecer la
correspondiente dependencia.

El capitulo reivindicatorio no es conciso porque contiene un excesivo nimero de
reivindicaciones independientes, lo cual hace dificil definir cual es el objeto que se
busca proteger.

Se requiere al Solicitante hacer las aclaraciones necesarias.

5. Determinacion del Estado de la Técnica

El Estado de |la Técnica se determind con base en la

Fecha de Presentacion Internacional: Marzo 14 de 2005

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

ltem Documento Titulo Fecha de Publicacion

. Substituted 1,3-oxathiolanes with
D1 US 6°228.860 antiviral properties 08//NMayo/2001

D1 divuiga (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 obtencion,

6. Examen de Patentabilidad (Art 14 D486)
Nivel inventivo (Art18 D486)

La reivindicacién 1 consiste en un proceso para producir un compuesto
Opticamente activo de formula | o Il caracterizado por la reaccion de un
compuesto Il en configuracién cis con un acido quiral para producir dos sales
diasteroméricas; posteriormente la recuperacién de una sal diasteromérica y la
conversion de esta al compuesto dpticamente activo.

Comparacién de las caracteristicas técnicas esenciales, con las del Estado de la Técnica:

[ Caracteristicas esenciales D1
Proceso para producir compuesto | o |l ¥
s N
- TR N ~R,
et !
0, 5, Nt R O"\/s Nat s J
'( 7 A
- [ 5 Il
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I
Reaccion entre o—.\// con un acido quiral para producir dos
sales disteroisomeéricas

Recuperacion de una sal diasteroisomérica [

Convertir sal diasteroisomérica al compuestos opticamente activo. { N

E! documento D1, considerado el estado de la técnica mas cercano a la invencién
definida en la reivindicacion 1, divulga un procedimiento de obtencion de
compuestos de formuia | o Il, dpticamente activos (Columna 5, compuesto 1,
Columna 6, compuesto 2, folio 254; Esquema 1, columna 8, folio 253)

La diferencia entre la invencion, definida en la reivindicacion 1, y el procedimiento
de D1 consiste en que la invencion obtiene el compuesto Opticamente activo por
la reaccion directa del compuesto de partida con un acido quiral para obtener
sales diasteroméricas que se transforman en los correspondientes compuestos
6pticamente activos,

No hay evidencia que la obtencién del compuesto épticamente activo a traves del
proceso reivindicado tenga efectos o propiedades adicionales a lo divulgado por
D1

Por lo tanto, el Problema Técnico Objetivo que pretende resolver esta invencion
se puede formular asi; “4como modificar el procedimiento conocido en D1 para
tener un procedimiento alternativo de obtencion de compuestos de formula | o |l
Opticamente activos?”,

Sin embargo, la obtencion de compuestos de formula | o 1l épticamente
activos por meétodos alternativos como el HPLC quiral ya esté divulgada en
el documento D1 (columna 9, lineas 23 — 28, folio 255). Es conocido que
sobre las columnas de HPLC quiral hay reacciones que generan
adsorbatos diasteroisomericos que posteriormente seran eluidos
(Cancillere, G, pagina 1, folio 256)

En consecuencia, el experto en la materia incluiria la reaccidén ocurrida sobre una
columna de HPLC quiral de obtencion de sales diasteroisomericas en el proceso
divulgado por D1 para llegar asi al objeto de la reivindicacion 1 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 estan afectados asf:

Item T Documento Reivindicaciones afectadas Requisito que afecta

D1 L US 6'228.860 1.72 Nivel inventivo
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260
En cumplimiento del articulo 45 de la Decision 486 de la Comision dela
Comunidad Andina, se le indica que debe dar respuesta dentro del término de
sesenta (60) dias contados a partir de la fecha de notificacién de la presente
comunicacion, En caso de no dar respuesta al presente requerimiento, o si a
pesar de la respuesta subsistieran los impedimentos para la concesion, se
denegara la patente.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e),
del capitu

JOSE LUIS SALAZAR LOPEZ
Director de Nuevas Creaciones (C)

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

CONCEPTO TECNICO EXAMINADOR TECNICO
No. 1119 Cédigo No. 202098
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