
DERIVATIVES OF BENZOTHIAZINES, PREPARATION THEREOF AND APPLICATION THEREOF
AS DRUGS The object of the present invention is derivatives of
benzothiazine, the method for making them, the pharmaceutical compositions
which contain them and their use as drugs intended for treating and/or
preventing diabetes of type 2 , obesity, dyslipidemias, arterial
hypertension and atherosclerosis. These compounds may also find use in
treating and/or preventing hyperglycemias, intolerance to glucose, insulin
resistance, hypertriglyceridemias, hypercholesterolemias, restenoses,
pancreatitises, retinopathies, nephropathies, neuropathies (Reichard et
al., N . Engl. J . Med. 1993, 32 9:304-309), certain types of cancer
(Strickler et al ., Diabetes Technology & Therapeutics 2001, 3(2): 263-274)
or glaucomas (Pascale et al., Ophtalmology 2006, 113(7): 1081-86). The
present invention also relates to the combinations between the described
compounds and other agents used in the treatment of these pathologies.
Indeed, the treatment of pathologies such as diabetes of type 2 often
requires the combined use of several classes of compounds in order to
attain the recommendedvalues of glycemia and to keep it balanced (Nathan et
al., Diabetes Care 2009 32:193-203). These associations may also relate to
combined treatments of obesity and diabetes of type 2 (Grundy et al .,
Circulation 2005, 112: 2735-2752) . The metabolic syndrome is an early
stage of several serious cardiovascular pathologies. It develops as a
consequence of insulin-resistance and is characterized by visceral obesity
(Despres et al ., Nature 2006 444(14): 881-87), associated with certain
risk factors such as intolerance to glucose and certain dyslipidemias which
may be associated with arterial hypertension (Grundy, Nat. Rev. Drug
Discov. 2006, 5:295-309) . Diabetes of type 2 is a well-documented
pathology since the glycemic disorders are explained by three main
mechanisms: a deficiency of the function of the Langerhans b islets at the
pancreas, a decrease in the use of glucose at the peripheral tissues and
excess production of glucose by the liver (Monnier et al ., Diabetes &
Metabolism 2008, 34: 207-216). However, in spite of existing treatments,
many patients affected with diabetes of type 2 do not reach the recommended
glycemia target values (notably HbAic). Therefore, there is always a strong
demand for treatments of this pathology based on new mechanisms. Obesity is
an ailment affecting an increasing number of persons worldwide. It is often
associated with an increased risk of diabetes of type 2 , of cardiovascular
diseases, of cerebro-vascular strokes and of certain types of cancer.
Obesity thereforerepresents a major risk factor for pathologies associated
with a high level of morbidity or mortality. Glucocorticoids (Cortisol in
humans, corticosterone in rodents) are ubiquitous hormones which play a
predominant role in the regulation of energy metabolism. They promote
gluconeogenesis and inhibit insulin secretion by beta pancreatic cells as
well as peripheral recapture of glucose (Dallman et al., Front
Neuroendocrinol . 1993, 14: 303-347). It was recently demonstrated that
llb- hydroxysteroid dehydrogenases (ll b-HSDs. regulated the glucocorticoid
levels in certain target tissues (liver, adipous tissue, kidney, brain ....
). In humans, this mechanism may cause a local increase in Cortisol. At the
adipous tissue, this may lead to an increase in the visceral fatty mass due
to the effect of glucocorticoids on the differentiation of preadipocytes
into adipocytes and lipogenesis; in certain situations, glucocorticoids
promote lipolysis and deleterious impacts of free plasma fatty acids at the
liver, pancreas, skeletal muscle for example (lipotoxicity) . At the liver,
this generation of Cortisol may cause an increase in glycemia which may
develop into diabetes of type 2 . Two isoforms of llb-HSD are known: type 1
and type 2 . llb-HSD2 is mainly localized in the kidneys. It catalyses the
transformation of active glucocorticoids into inactive glucocorticoids
(Cortisol into cortisone in humans) and consequently it is essentially
involved in the protection of the mineralocorticoid receptors 



(MR) towards activation by Cortisol (Edwars et al .,Lancet, 1988, 2 :
986-989). Conversely, llb-HSDl predominantly acts like an 11-keto-reductase
and transforms inactive glucocorticoids into active glucocorticoids in the
tissues where it is strongly expressed (liver and adipous tissue) . The
inhibition of this enzyme at a hepatic and adipocyte level should therefore
be expressed by a reduction of the effects mentioned earlier. Several
studies conducted in animals have confirmed the implication of llb-HSDl in
models of obesity and/or diabetes. Thus, the expression of llb- HSDl is
increased in diabetic Zucker rats and this increase was correlated with the
progression of the pathology (Duplomb et al ., Biochem. Biophys. Res.
Commun., 2004, 313: 594-599). Mice without any gene coding for llb-HSDl (KO
mice) have proved to be resistant to hyperglycemia caused by obesity or
stress (Kotelevtsev Y . et al. PNAS 1997, 94: 14924-14929). Conversely,
transgenic mice selectively over-expressing llb-HSDl at the adipous tissue
developed visceral obesity, insulin-resistant diabetes and hyperlipidemia
(Masuzika et al ., Science, 2001, 294: 2166-2170). These experimental data
emphasize the inhibition advantage of llb-HSDl as a therapeutic target
(Wamil et al ., Drug Discovery Today, 2007, 12: 504-520) The compounds of
the present invention have the capability of selectively inhibiting
llb-HSDl relatively to llb-HSD2 which should be expressed in human by
beneficial action on diabetes of type 2 , obesity, hyperlipidemias,
arterial hypertension, atherosclerosis and the whole of the pathologies
which are associated therewith such as coronary strokes, cerebro-vascular
strokes or arteritis of the lower limbs (Wilcox et al ., Stroke, 2007, 38:
865-873; Wilcox et al., Am. Heart J . 2008, 155:712-7).These compounds are
distinguished from the prior art by their different chemical structure and
their remarkable biological property. The object of the present invention
is benzothiazine derivatives having the capability of inhibiting llb-HSDl
not only at an enzyme level but also at a cell level. The compounds of the
present invention are of the general formula (I) : wherein : R i
represents: Hydrogen; Ci-C 6 alkyl ; COR5 ; SO2R5 ; CO (CH2)mR6; CO
(CH2UOR6; (CH2UR6; (CH2)mCONR7R8; (CH2) nNR7R8; (CH2) n0R6; CHR7OR9;
(CH2)mRi 0 m represents : 1 to 6 n represents:R2 represents: A phenyl
substituted with one or more groups selected from a halogen, Ci-C 6 alkyl,
CN, OH, CF3, OCF 3, SMe, COMe, CMe(OH)CF 3, CH(OH)CF 3, COOR 7, C0NR 7Rn ;
a naphthyl, 1 , 2 , 3 ,4-tetrahydro-naphthalene, biphenyl, phenyl, pyridine
or a heterocycle different from indole in the case where Ri, R4 and R '4
represent a hydrogen, either non-substituted or substituted with one or
more groups selected from a halogen or Ci-C alkyl, CN, OH, CF3, OCF 3, OMe,
SMe; a cycloalkyl either nonsubstituted or substituted with OH, CONH 2,
SO2Me, SO2NH2; a Ci-C 6 alkyl aryl or cycloalkyl aryl, Proviso: - the R2
group is always bound to the carbonyl through a carbon atom. - When R2 is a
phenyl, the COOR 7 substituent is never in the position 4 relatively to the
carbonyl. R3 represents: Methyl or ethyl R4 and R '4, either identical or
different, represent: Hydrogen; halogen; Ci-C 6 alkyl; CN; CF3 ; OCF 3 ;
SMe; OMe; NR7R8; SO2Me R5 represents:Ci-C 6 alkyl; phenyl either
non-substituted or substituted with one or more groups selected from a
halogen, Ci-C 6 alkyl, CN, OH, CF3, OCF3, SMe; a naphthyl either
non-substituted or substituted with one or more groups selected from
halogen or Ci-C alkyl, CN, OH, CF3, OCF3, SMe; a cycloalkyl either
non-substituted or substituted with a CONH 2, SO2Me, SO2NH2, heteroaryl
either non-substituted or substituted with one or more groups selected from
halogen, Ci-C 6 alkyl, CN, OH, CF3, OCF3, SMe R6 represents: Hydrogen; Ci-C
6 alkyl; phenyl either nonsubstituted 



or substituted with one or more groups selected from halogen, C -C6 alkyl,
CN, OH, CF3, OCF3, SMe; a naphthyl or heterocycle, either non-substituted
or substituted with one or more groups selected from halogen or C -C6
alkyl, CN, OH, CF3, OCF3, SMe; a cycloalkyl either non-substituted or
substituted with CONH 2, SO2Me, SO2NH2 R7 represents: Hydrogen, Ci-C 6
alkyl R represents: Hydrogen, Ci-C 6 alkyl, phenyl either nonsubstituted or
substituted with one or more groups selected from halogen, C -C6 alkyl, CN,
OH, CF3, OCF3, SMe; a naphthyl or heterocycle, either non-substituted or
substituted with one or more groups selected fromhalogen, Ci-C 6 alkyl, CN,
OH, CF3, OCF3, SMe; a cycloalkyl either non-substituted or substituted with
CONH 2, SO2Me, SO2NH2 R7 and R taken together may form a cycle of 4-6
members with the nitrogen atom to which they are bound and which may
contain one or more heteroatoms selected from N , S or 0 and may be either
non-substituted or substituted with one or more groups selected from Ci-C
alkyl, Ci-C 6 alkyl aryl or aryl . R represents: COOMe, COOEt Rio
represents: Halogen, COOH, COOR 7 Rn represents: Hydrogen, Ci-C 6 alkyl,
Ci-C 6 alkyl cycloalkyl, cycloalkyl, aryl, Ci-C 6 alkyl aryl as well as
their stereoisomers, salts and solvates acceptable for therapeutic use. In
the foregoing definitions: All the combinations of substituents or of
variables are possible insofar that they lead to stable compounds .The term
" halogen " represents fluorine, chlorine, bromine or iodine. The term "
alkyl " represents saturated or unsaturated linear or branched, aliphatic
hydrocarbon chains and comprising the specified number of carbon atoms .
The term " cycloalkyl " represents cyclic or polycyclic hydrocarbon chains
comprising from 3-12 carbon atoms. As an example, mention may be made of
adamantyl, cyclohexyl. The term " aryl " represents any monocyclic or
bicyclic carbon ring which may contain up to 7 atoms per ring and in which
at least one of the rings is an aromatic ring. As an example, mention may
be made of phenyl, biphenyl, naphthyl . The term " heteroaryl " either
represents a stable monocycle containing 5-7 atoms or a stable bicycle
containing 8-11 atoms, unsaturated and consisting of carbon atoms and of
one to four heteroatoms selected from N , O or S . As an example mention
may be made of a furane, thiophene, pyridine, benzothiophene . The term "
heterocycle " either represents a stable monocycle containing from 5-7
atoms or a stable bicycle containing 8-11 atoms which may be either
saturated or unsaturated, and consisting of carbon atoms and of one to four
heteroatoms selected from N , O or S . Are also included in the bicycle
definition, monocyclic heterocycles condensed with a benzene ring except
for indole when in formula I , the radicals Ri,R4 and R '4 represent
hydrogen. A s an example, mention may be made of furane, pyrrole,
thiophene, thiazole, isothiazole, oxadiazole, imidazole, oxazole,
isoxazole, pyridine, pyrimidine, quinazoline, quinoline, quinoxaline,
benzofurane, benzothiophene, indoline, indolizine, benzothiazole,
benzothienyl, benzopyrane, benzoxazole, benzo [1 , 3 ]dioxole,
benzoisoxazole, benzimidazole, chromane, chromene, dihydrobenzofurane,
dihydrobenzothienyl, dihydroisoxazole, isoquinoline, dihydrobenzo [1,4
]dioxin, imidazo [1 ,2-a] pyridine, furo[2,3-c] pyridine, 2
,3-dihydro-lH-indene, [l,3]dioxolo [4, 5-c] pyridine, pyrrolo [1 ,2-c]
pyrimidine, pyrrolo [1,2-a] pyrimidine, tetrahydronaphthalene, benzo [b] [1
, 4 ]oxazine . By ORi, being an ester or an ether, is meant in the sense of
the present invention taht R i represents: Ci-C 6 alkyl or COR 5 or CO
(CH2)mR 6 or CO (CH2)m0R 6 or (CH2)mR 6 or (CH2)mCONR 7R8 or (CH2)nNR7R8 or
(CH2)n0R 6 or CHR 7ORg or (CH2)mRio, as defined earlier. 



The salts acceptable for therapeutic use of the compounds of the present
invention comprise the conventional non-toxic salts of the compounds of the
invention such as those formed from organic or inorganic acids or from
organic or inorganic bases. A s an example, mention may b e made of the
salts derived from inorganic acids such as hydrochloric, hydrobromic,
phosphoric, sulfuric acids, and those derived from organic acids such as
acetic, trif luoroacetic, propionic, succinic, fumaric, malic, tartaric,
citric, ascorbic, maleic, glutamic, benzoic, salicylic, toluenesulf onic,
methanesulf onic, stearic, lactic acids. A s an example, mention may be
made of the salts derived from inorganic bases such as soda, potash
orcalcium hydroxide and the salts derived from organic bases such as lysine
or arginine. These salts may be synthesized from the compounds of the
invention containing a basic of acid portion and the corresponding acids or
bases according to conventional chemical methods. The solvates acceptable
for therapeutic use of the compounds of the present invention comprise
conventional solvates such as those formed during the last step of
preparation of the compounds of the invention because of the presence of
solvents. As an example, mention may be made of the solvates due to the
presence of water or ethanol. All the stereoisomers including all the
optical isomers of the compounds of general formula (I) are also part of
the present invention as well as their mixture in a racemic form. According
to a particular feature of the invention, the compounds of general formula
(I) are those for which: - R2 represents: A phenyl substituted with one or
more groups selected from halogen, Ci-C alkyl, CN, OH, CF3, OCF3, SMe; a
naphthyl, 1 , 2 , 3 ,4-tetrahydronaphthalene, biphenyl, or heterocycle
different from indole in the case when Ri, R4 and R '4 represent a hydrogen
atom, either non-substituted or substituted with one or more groups
selected from a halogen or Ci- C6 alkyl, CN, OH, CF3, OCF3, OMe, SMe; a
cycloalkyleither non-substituted or substituted with CONH 2, SO2Me, SO2NH2;
With the proviso: the group R2 is always bound to the carbonyl through a
carbon atom. -R4 and R '4 , either identical or different, represent:
hydrogen; halogen; Ci-C 6 alkyl; CN; CF3 ; OCF3 ; SMe; OMe; NR7R8; - R
represents: A hydrogen, Ci-C 6 alkyl, a phenyl either nonsubstituted or
substituted with one or more groups selected from a halogen, Ci-C 6 alkyl,
CN, OH, CF3, OCF3, SMe; a naphthyl, or a heterocycle, either nonsubstituted
or substituted with one or more groups selected from a halogen, Ci-C 6
alkyl, CN, OH, CF3, OCF3, SMe; a cycloalkyl either non-substituted or
substituted with CONH 2, SO2Me, SO2NH2 R7 and R taken together may form a
ring with 4-6 members with the nitrogen atom to which they are bound and
which may contain one or more heteroatoms selected from N , S or 0 and may
either be non-substituted or substituted with one or more groups selected
from a Ci- C6 alkyl or aryl, with R i as defined earlier or as defined
hereafter. According to an embodiment of the invention, the compounds of
general formula (I) are those for which R i represents a hydrogen.According
to another embodiment of the invention, the compounds of general formula
(I) are those for which ORi represents an ester or an ether, with R i
representing a Ci-C 6 alkyl or COR5 or CO (CH2)mR6 or CO (CH2)m0R6 or
(CH2)mR6 or (CH2)mCONR 7R8 or (CH2)nNR7R8 or (CH2)n0R6 or CHR7OR9 or
(CH2)mR i0. According to a particular embodiment of the invention ORi
represents an ester, with R i representing COR5 or CO (CH2)mR6 or CO
(CH2)m0R6. The object of the present invention also relates to the
compounds of general formula (I) for which R2 repreesents a naphthyl or a 1
, 2 , 3 ,4-tetrahydronaphthalene or biphenyl or a phenyl pyridine either
non-substituted or substituted with one or more groups selected from a
halogen, C -C6 alkyl, CN, OH, CF3, OCF3, OMe, SMe; or a phenyl substituted
with one or more halogens, CN, CF3 or Ci-C 6 alkyl. 



According to an embodiment of the invention, the compounds of general
formula (I) are those for which R4 and R '4 represent a hydrogen. Among the
compounds of general formula (I) belonging to the present invention, an
appreciated class of compounds corresponds to the compounds of general
formula (I) wherein R i is a hydrogen and R2 is a naphthyl or else a 1 , 2
, 3 ,4-tetrahydro-naphthalene . Also, the present invention relates to the
compounds of general formula (I) wherein ORi represents an ester or an
ether and R2 is a naphthyl or else a 1,2,3, 4-tetrahydro-naphthalene
.Another appreciated class of compounds corresponds to the compounds of
general formula (I) wherein R i is a hydrogen and R 2 is a phenyl
substituted with one or more halogens, CN, CF3 or Ci-C alkyl. Another
appreciated class of compounds corresponds to the compounds of general
formula (I) wherein R i is a hydrogen and R 2 is a biphenyl or a phenyl
pyridine, either non-substituted or substituted as defined in the
description of general formula (I). Also, the present invention relates to
the compounds of general formula (I) wherein ORi represents an ester or an
ether and R 2 is a phenyl substituted with one or more halogen, CN, CF3 or
Ci-C alkyl. Another appreciated class of compounds corresponds to the
compounds of general formula (I) wherein ORl represents an ester or an
ether and R2 is a biphenyl or a phenyl pyridine non-substituted or
substituted as defined in the description of the general formula (I) . The
present invention also relates to the preparation of the compounds of
general formula (I) by general methods described in the following synthesis
schemes if necessary completed with all the standard manipulations
described in the literature or well-known to one skilled in the art or else
still exemplified in the experimental part.IV Ia Scheme 1 Scheme 1
illustrates the first general method which may be used for preparing the
compounds of general formula (Ia) . In the general formulae above R2, R3, R
4 and R '4 , are defined as in the previous description of the general
formula (I) and R i is equal to hydrogen. X may represent a leaving group
such as for example Cl, Br, I , OSO 2CH3, OSO 2CF3 or O-tosyl. In this
case, the reaction with the compound of general formula (II) will be
conducted in the presence of an inorganic base such as for example NaH in a
polar anhydrous solvent such as THF or DMF at a temperature comprised
between - 20 and 100 0C . The intermediate of general formula (III) is
transformed into an intermediate of general formula (IV) by a rearrangement
reaction in the presence of a base such as for example MeONa, EtONa in a
polar anhydrous solvent such as MeOH or EtOH (possibly mixed with an apolar
solven such as toluene) at a temperature comprised between 25 and 100 0C .
The intermediate of general formula (IV) is transformed into a product
ofgeneral formula (Ia) b y reaction with R3Y wherein Y may represent a
leaving group such as for example Cl, Br, I , OSO 2CH3, OSO 2CF3 or O-tosyl
and R3 is defined as earlier. In this case, the reaction with the compound
of general formula (IV) will be conducted in the presence of an inorganic
base such as for example NaH in a polar anhydrous solvent such as THF or
DMF at a temperature comprised between - 20 and 100 0C . Scheme 2
illustrates the general method which may be used for preparing the
compounds of general formula (Ib) . In the general formulae below, Ri, R2,
R3, R4 and R '4 , are defined as in the previous description of the general
formula (I) except that R i is different from a hydrogen . Scheme 2 The
intermediate of general formula (Ia) is transformed into a compound of
general formula (Ib) b y reaction with Ri-Z. When R i represents a Ci-C 6
alkyl, (CH2)mR 6, (CH2UCONR 7R8, (CH2)nNR7R8, (CH2)nOR6, CHR 7OR 9 or
(CH2)mR i0 with R , R7, R , Rg, Rio, in and n defined as in the previous
description of the general formula (I), except that Rio does not represent
an acid, and Z is a leaving group such as for example Cl, Br, I , OSO 2CH3,
OSO 2CF3 orO-tosyl, the reaction with the enol of general formula (Ia) may
be conducted in the presence of an organic or inorganic base such as for
example Et3N, iPr2NEt, NaH, pyridine, CS2CO3, K2CO3 in a polar anhydrous
solvent such as THF, DMF, DMSO, acetone at a temperature 



comprised between -20 and 140 0C , either in the presence or not of a salt
as a catalyst and which may be KI, BU4NI, LiI, AgBF 4, AgClO 4, Ag2CO3, KF,
Bu4NF or CsF. The reaction may also be conducted in a " sealed or threaded
tube " heated by heat energy or microwave energy, at temperatures comprised
between 80 and 180 0C . Z may also represent an alcohol. In this case, the
reaction with the intermediate (Ia) will be of the " Mitsunobu " type and
may be conducted in the presence of diethylazodicarboxylate (DEAD) and of
triphenylphosphine in a polar anhydrous solvent such as THF at a
temperature comprised between 0 and 60 0C . When R1 represents COR 5, SO2R5
or CO (CH2)mR6 with R5, R6 and m defined as in the previous description of
the general formula (I) then Z may represent a chlorine. In this case, the
reaction with the enol of general formula (Ia) boils down to the reaction
between an acid chloride and a sulfonyl chloride and an alcohol. This
reaction may be conducted in the presence of an organic or inorganic base
such as for example Et N , iPr2NEt, NaH, pyridine, Cs2CO3, K2CO3 in a polar
anhydrous solvent such as THF, DMF, DMSO, dichloromethane at a temperature
comprised between -20 and 140 0C . When R i represents COR 5, CO (CH2)mR6
or CO (CH2)mOR6 with R5, R6 and m defined as in the previous description of
the general formula (I) then Z may also represent a hydroxyl . In this
case, the reaction with the enol of general formula (Ia) boils down to the
reaction between an acid and an alcohol. This reaction may be conducted by
methods and techniques well-known to one skilled in theart. A particularly
appreciated method consists of producing this condensation in the presence
of 1- (3- dimethylaminopropyl) -3-ethyl-carbodiimide (EDC), of 3-
hydroxy-1, 2 ,3-benzotriazin-4 (3H) -one, of a tertiary amine such as
diisopropylethylamine, in a polar aprotic solvent such as dichloromethane,
at a temperature comprised between -15C and 40 0C . Scheme 3 illustrates
the general method which may be used for preparing the compounds of general
formula (Ic) wherein R1 represents (CH2 nNR7R8 or (CH2)nOR6 with Re, R , R
, n and R2, R3, R4 and R '4 defined as in the previous description of
general formula (I) . The intermediate of general formula (Ia) is
transformed into an intermediate of general formula (V) by reaction with a
reagent of general formula X (CH2)nX ' wherein X and X ' represent a
leaving group either identical or different such as for example Cl, Br, I ,
OSO 2CH3, OSO2CF3 or O-tosyl and n is defined as earlier. a Scheme 3 The
reaction between this reagent and the enol of general formula (Ia) for
leading to the intermediate of general formula (V) may be conducted in the
presence of an organic or inorganic base such as for example Et3N ,
iPr2NEt, NaH, pyridine, Cs2CO3, K2CO3 in a polar anhydrous solvent such as
THF, DMF, DMSO, acetone at a temperature comprised between -20 and 140 0C ,
either inthe presence or not of a salt as a catalyst and which may be KI,
BU4NI, LiI, AgBF 4, AgClO 4, Ag2CO3, KF, Bu4NF or CsF. This reaction may
also be conducted without any solvent, with a large excess of reagent X
(CH2)nX ' The reaction may also be conducted in a " sealed or threaded tube
" heated by heat energy or microwave energy, at temperatures comprised
between 80 and 180 0C . X or X ' may also represent an alcohol. In this
case, the reaction with the intermediate (V) will be of the " Mitsunobu "
type and may be conducted in the presence of diethylazodicarboxylate (DEAD)
and of triphenylphosphine in a polar anhydrous solvent such as THF at a
temperature comprised between 0 and 60 0C . The intermediate of general
formula (V) is transformed into a product of general formula (Ic) by
reaction with HNR 7R g or HOR wherein R , R7 and R are defined as in the
previous description of the general formula (I) . This reaction may be
conducted in the presence of an organic or inorganic base such as for
example Et N , iPr2NEt, NaH, pyridine, Cs2CO3, K2CO3 in a polar anhydrous
solvent such as THF, DMF, DMSO, acetone at a temperature comprised between
-20 and 140 0C , either in the presence or not of a solvent as a catalyst
and which may be KI, BU4NI, LiI, AgBF 4, AgClO 4, Ag2CO3, KF, Bu4NF or CsF.
The selection of the experimental conditions and of the reagents for
conducting this reaction of course depends on the nature of the 



substituents Re, R7 and R and will be performed according to the methods
and techniques well-known to one skilled in the art. Scheme 4 illustrates
the general method which may be used for preparing the compounds of general
formula (Id) wherein R i represents (CH2)mCONR 7R8 with R7, R8, mand R2,
R3, R 4 and R '4 , defined as in the previous description of general
formula (I). Id Scheme 4 The intermediate of general formula (Ia) is
transformed into an intermediate of general formula (VI) by reaction with a
reagent of general formula Y(CH 2)mCOOY' wherein Y represents a leaving
group such as for example Cl, Br, I , OSO2CH3, OSO 2CF3 or O-tosyl, m is
defined as earlier and Y ' represents a Ci-C4 alkyl radical. This reaction
may be conducted in the presence of an organic or inorganic base such as
for example Et3N , iPr2NEt, NaH, pyridine, Cs2CO3, K2CO3 in a polar
anhydrous solvent such as THF, DMF, DMSO, acetone at a temperature
comprised between -20 and 140 0C , either in the presence or not of a salt
as a catalyst and which may be KI, BU4NI, LiI, AgBF 4, AgClO 4, Ag2CO3, KF,
Bu4NF or CsF. The reaction may also be conducted in a " sealed or threaded
tube " heated by heat energy or microwave energy, to temperatures comprised
between 80 and 180C. The intermediate of general formula (VI) istransformed
into an intermediate of general formula (VII) by reaction with an inorganic
base such as for example NaOH, KOH, LiOH in a polar solvent such as
methanol, ethanol, THF and water, at a temperature comprised between 20 and
80 0C . The obtained carboxylic acid (VII) may react with an amine in order
to lead to the compounds of general formula (Id) . This reaction may be
conducted by the methods and techniques wellknown to one skilled in the
art. A particularly appreciated method consists of condensing these 2
entities in the presence of 1- (3-dimethylaminopropyl) -
3-ethyl-carbodiimide (EDC), of 3-hydroxy-l, 2 ,3- benzotriazin-4 (3H) -one,
of a tertiary amine such as diisopropylethylamine, in a polar aprotic
solvent such as dichloromethane or DMF, at a temperature comprised between
-15C and 50 0C . Or further, as an example, by using
benzotriazol-1-yloxy-tris (dimethylamino) phosphonium hexaf luorophosphate
(BOP) in the presence of 1-hydroxybenzotriazole, of a tertiary amine such
as diisopropylethylamine, in a polar solvent such as DMF, CH2CI2 or DMSO at
a temperature comprised between 10 and 50 0C . Another particularly
appreciated method consists of transforming the carboxylic acid into an
acid chloride by reaction with oxalyl chloride or thionyl chloride in the
absence or in the presence of a base such as pyridine or triethylamine with
or without a solvent such as toluene or dichloromethane at a temperature
comprised between 2 0 and 100 0C . This acid chloride may then react with
the amine HNR 7R8 in the presence of a base such as pyridine or
triethylamine in a solvent such as dichloromethane at a temperature
comprised between 0 and 100 0C . Scheme 5 illustrates the general method
which may be used for transforming the compounds of general formula(Ie)
wherein R4 represents a fluorine and R2, R 3 and R '4 are defined as in the
previous description of the general formula (I) into compounds of general
formula (If) wherein R4 represents NR7R g with R7, R g and R2, R 3 and R '4
defined as in the previous description of the general formula (I) . Ie If
Scheme 5 The compounds of general formula (Ie) may be transformed into
compounds of general formula (If) by reaction with an amine of general
formula HNR7R g in the presence of an organic or inorganic base such as for
example Et3N , iPr2NEt, NaH, Cs2CO3, K2CO3 in a polar anhydrous solvent
such a DMF, DMSO at a temperature comprised between 20 and 140 0C . Scheme
6 illustrates the general method which may be used for transforming the
compounds of general formula (Ig) wherein R3, R4 and R '4 are defined as in
the previous description of the general formula (I) and wherein R2
represents a phenyl substituted with a group X representing a bromine,
chlorine or an OTf, into compounds of general formula (Ih) where R2
represents a biphenyl or a phenyl pyridine either substituted or not and
wherein R3, R4 and R '4 are defined as in the 



previous description of the general formula (I) .Boronic acid Catalyst I Ih
Scheme 6 The compounds of general formula (Ig) may be transformed into
compounds of general formula (Ih) by a Suzuki type reaction with a boronic
acid in the presence of an organic or inorganic base such as for example
Et3N , NMP, iPr2NEt, NaH, Cs2CO3, K2CO3, K3PO4 with a catalyst such as for
example palladium acetate, palladium tetrakis triphenylphosphine, tris
(dibenzilideneacetone) dipalladium in a polar solvent such as for example
acetone, methyl ethyl ketone, ethanol, DME, water, dioxane, and optionally
in the presence of a phosphine such as triphenylphosphine or
tricyclohexylphosphine at a temperature comprised between 20 and 140 0C .
Scheme 7 illustrates the general method which may be used for transforming
the compounds of general formula (Ii) wherein R3, R4 and R '4 are defined
as in the previous description of general formula (I) and wherein R2
represents a phenyl substituted with a CN group in the ortho or meta
position into compounds of general formula (Ij) wherein R2 represents a
phenyl substitutedwith a carboxylic acid in the ortho or meta position and
then into compounds of general formula (Ik) wherein R2 represents a phenyl
substituted with an amide of formula CONR 7Rn and wherein R3, R4, R7, Rn
and R '4 are defined as in the previous description of the general formula
(I) . Ii Ij Ik Scheme 7 The comounds of general formula (Ii) may be
transformed into compounds of general formula (Ij) by treatment with an
inorganic base such as for example NaOH, KOH, LiOH in a polar solvent such
as ethanol, methanol, THF, water at a temperature comprised between 20 and
140 0C followed by acidification by treatment with an acid such as HCl,
H2SO4, HCOOH. The compounds of general formula (Ij) may be transformed into
compounds of general formula (Ik) by reaction with an amine of formula HNR
7Rn. This reaction may be conducted with methods and techniques well-known
to one skilled in the art. A particularly appreciated method consists of
condensing these 2 entities in the presence of 1- (3- dimethylaminopropyl)
-3-ethyl-carbodiimide (EDC), of 3- hydroxy-1, 2 ,3-benzotriazin-4 (3H)
-one, of a tertiary amine such as diisopropylethylamine, in a polar aprotic
solvent such as dichloromethane or DMF, at a temperature comprised between
-15C and 50 0C . Or further, as an example, by using
benzotriazol-1-yloxytris (dimethylamino) phosphonium hexaf luorophosphate
(BOP) in the presence of 1-hydroxybenzotriazole, of atertiary amine such as
diisopropylethylamine, in a polar solvent such as DMF, CH2Cl2 or DMSO at a
temperature comprised between 10 and 500C . Another particularly
appreciated method consists of transforming the carboxylic acid into an
acid chloride by reaction with oxalyl chloride or thionyl chloride in the
absence or in the presence of a base such as pyridine or triethylamine with
or without a solvent such as toluene or dichloromethane at a temperature
comprised between 2 0 and 100 0C . This acid chloride may then react with
the amine HNR 7Rn in the presence of a base such as pyridine or
triethylamine in a solvent such as dichloromethane at a temperature
comprised between 0 and 100C. When it is desired to isolate a compound of
general formula (I) containing at least one acid or basic function in the
salt state by addition with a base or an acid, this may be achieved by
treating the free base or acid of general formula (I) (wherein at least one
acid or basic function exists) with a suitable base or acid, preferably in
an equivalent amount . The examples which follow illustrate the invention
without however limiting the scope thereof. Note: for the whole of the
following compounds (except if mention otherwise) the HPLC purities were
determined under the following conditions: Column Waters XTerra MS C i8,
4.6 x 50 mm, 5mm , l = 220 nm, Gradient 100 % H2O (+ 0.05 % TFA) at 100 %
CH3CN (+ 0.05 % TFA) in 6 minutes, and then 1 minute at 100%CH3CN (+ 0.05 %
TFA). Pump Waters 600E, flow rate of 3 ml/min . 



Example 1 (4-Hydroxy-2-methyl-l,l-dioxo -2H-benzo[e] [1 ,2] thiazin- 3-yl)
(naphthalen-2-yl)methanone Example IA 2- (2- (naphthalen-2-yl) -2-
oxoethyl) benzo [d] isothiazol-3 (2H) -one-1, 1-dioxide. The saccharin (25
g , 136 mmol) and DMF (350 mL) are introduced into a three-neck flask
equipped with a thermometer and a condenser. The medium is inertized by a
vacuum/nitrogen succession (3x) . Sodium hydride (6 g , 150 mmol) is slowly
added, followed by 2-bromo-l- (naphthalen-2-yl) ethanone (37.4 g , 150
mmol) . The reaction medium is heated to 65C for 4 hours, and then cooled
to room temperature. The formed precipitate is filtered, rinsed with water
and dried until constant weight for obtained 37 g of the product I A as a
pale being solid (HPLC: RT = 4.97 min, 100%). A second product batch is
obtained by adding water into the filtrate. The formed precipitate is
filtered, rinsed with water and then with a minimum of ethyl in order to
obtain after drying, 10 g of product (HPLC: RT = 4.97 mm. 93 The global
yield of this reaction is 9651H NMR, dmso-de, d (ppm) : 5 . 62 (s , 2H) ; 7
. 68 (t, IH) ; 7 . 7 3 (t, IH) ; 8 . 0 0-8 . 2 5 (m, 7H) ; 8 . 3 9 (d, IH)
; 8 . 92 ( s , IH) . Mass spectrum (ESI +) : m/z 352 (MH+ , 1 0 0 %) ; 3 6
9 (MNH4 + , 24% ) . Example IB - (4-hydroxy-l, l-dioxo-2Hbenzo[ e] [1
,2]thiazin-3-yl) (naphthalen-2-yl) methanone. In a two-neck flash equipped
with a condenser and under an inert atmosphere, ethanol (165 mL) is
introduced followed by slow addition of sodium cut into thin slices and
rinsed with heptane (8 g , 347 mmol) . At the end of the addition, the
reaction medium is heated to 70 0C until complete reaction of the sodium.
The reaction is then cooled to room temperature, and the compound IA (47 g
, 131 mmol) is added rapidly. An intense vermilion red and then blood red
coloration appears as well as a thick precipitate. The reaction medium is
heated briefly to 60 0C where it solidifies. It is then cooled to room
temperature and diluted in 500 mL of ethyl acetate. A IN HCl aqueous
solution is then added until a canary yellow suspension is obtained. The
precipitate is filtered, rinsed with water and a minimum of a 50/50
water/EtOH mixture. It is then dried in vacuo until it has constant weight
in order to obtain the product IB as a canary yellow solid (40.9 g ; 88%).
HPLC: RT = 5.15 min, 100%. 1H NMR, dmso-de, d (ppm): 7.66 (t, IH); 7.72 (t,
IH); 7.95 (broad s , 3H); 8.05 (d, 2H); 8.11 (broad s , 2H); 8.22 (broad s
, IH); 8.64 (s, IH); 9.99 (s, IH); 15.59 (s, IH) .Mass spectrum (ESI +) :
m/z 352 (MH+, 100%) ; 369 (MNH4 , 31%) . Example 1 - (1,
l-dioxo-4-hydroxy-2-methyl-2Hbenzo[ e] [1 ,2 ]thiazin-3-yl)
(naphthalen-2-yl) methanone In a two-neck flask under an inert atmosphere,
the compound IB (40.9 g , 116 mmol) is dissolved in DMF (409 mL) . NaH
(6.05g, 151 mmol) is added. This reaction is slightly exothermic and the
reaction medium assumes an intense blood red coloration. Methane iodide
(10.8 mL, 174 mmol) is added and the reaction medium is stirred at room
temperature for 2 hours. Water (10 mL) is added and the reaction medium is
concentrated. The residue is taken up in ethyl acetate and the precipitate
is filtered, washed with water and with a minimum of ethyl acetate (solid 1
) . The filtrate is washed twice with an aqueous solution half-saturated
with NaCl, and then concentrated until half of the volume is obtained and
filtered. The precipitate (solid 2 ) is rinsed with a minimum of 50/50
EtOAc/Et 2O . The filtrate is concentrated. The residue is filtered on
silica (eluent: 50/50 heptane/CH 2Cl2, and then 25/75 heptane/CH 2Cl2) , in
order to obtain after evaporation of the solvents, a yellow powder (solid 3
) . The 3 solids are collected in order to obtain the product 1 _ as a
canary yellow solid (40.1 g ; 89%) HPLC: RT = 5.65 min, 99% 1H NMR,
dmso-de, d (ppm) : 2.65 (s, 3H); 7.66 (t, IH); 7.72 (t, IH); 8.00 (broad s
, 3H); 8.02 (d, IH); 8.12 (broad s , 3H); 8.22 (broad s , IH); 8.67 (s,
IH). Mass spectrum (ESI +) : m/z 366 (MH+, 100%) .Preparation of the sodium
salt of 4-hydroxy-2-methyl- 1,l-dioxo-2H-benzo [e] [1, 2 ]-thiazin-3-yl)
(naphthalen-2- yl) methanone 



A fraction of the compound 1 is dissolved and methanol and treated at room
temperature with 1.05 equivalents of an aqueous IN soda solution. The
reaction medium is concentrated and the solid residue rinsed with a mixture
of dichloromethane and ethyl ether. The thereby obtained canary yellow
solid is dried in vacuo for several days . HPLC: RT = 11.73 min, 99.71%
(column: XBridge C8, 5mM , 4.6x250mm (Waters); eluent: CH3CN/H2O/KH2PO4
600/400/6. 8g, pH4, 25C; 1 mL/min; 220nm) 1H NMR, dmso-de, d (ppm) : 2.61
(s, 3H); 7.50 (broad s , 2H); 7.62 (broad s , 2H); 7.65-7.72 (m, 2H); 7.80
(d, IH); 7.89 (broad s , 2H); 7.93-7.98 (m, 2H). Mass spectrum (ESI +) :
m/z 366 (MH+, 100%) . Examples 2 to 12 The compounds 2 to \2 were
synthesized according to the procedure used for preparing the derivative 1
, from saccharin and various 2-bromo-l- (alkyl or aryl) ethanones in the
first step and from methyl iodide or ethyl iodide in the third step. The
rearrangement protocol in the second step is unchanged.negative ESI (M-H) .
1H NMR, dmso-d 6, Ex. 2 : 1.72 (broad s , 6H); 2.05 (broad s , 3H); 2.10
(broad s , 6H); 2.83 (s, 3H); 7.91 (broad s , 3H); 8.10 (t, IH); 16.1 (s,
IH). Ex. 5 : 2.63 (s, 3H); 7.99 (s, 3H); 8.11 (s, 4H); 8.19 (broad s , IH);
14.5-15.5 (m, IH, exch) . Ex. 6 : 2.70 (s, 3H); 7.46 (t, IH); 7.54 (t, 2H);
7.82 (d, 2H); 7.95-8.00 (m, 5H); 8.18-8.23 (m, 3H); 15.65 (broad s , IH,
exch). Ex. 7 : 2.67 (s, 3H); 7.54-7.64 (m, 2H); 7.83(s, IH); 7.93 (broad s
, 3H); 8.11 (broad s , IH); 13.5-14.5 (broad s , IH) . * 1H NMR, dmso-d 6,
Ex. : 0.68 (t, 3H); 1.71 (broad s , 6H); 2.05 (broad s , 3H); 2.09 (broad s
, 6H); 3.44 (q, 2H); 7.89 (broad s , 3H); 8.05 (broad s , IH); 15.00 (s,
IH, exch.). Ex. S): 0.51 (t, 3H); 3.13 (q, 2H); 7.66 (t, IH); 7.72 (t, IH);
7.99 (broad s , 3H); 8.05 (d, IH); 8.12 (broad s , 3H); 8.22 (broad s ,
IH); 8.64 (s, IH); 15.39 (s, IH, exch.). Ex. 11_: 0.53 (t, 3H); 3.13 (q,
2H); 7.71 (d, 2H); 7.98 (broad s , 3H); 8.03 (d, IH); 8.19 (broad s , IH).
Ex. 12: 0.56 (t, 3H); 3.18(q, 2H); 7.45 (t, IH); 7.53 (t, 2H); 7.82 (d,
2H); 7.94- 7.98 (m, 5H); 8.16 (d, 2H); 8.20-8.21 (m, IH); 15.46 (s, IH,
exch. )Example 13 (5-Chloro-4-hydroxy-2-methyl-l , l-dioxo-2ffbenzo [e] [1
, 2] thiazin-3-yl) (naphthalen-2-yl) methanone Example 13A -
2-Chloro-6-sulf amoylbenzoic acid. In a three-neck flask provided with a
condenser, 3- chloro-2-methylbenzenesulf onamide (13.27 g , 64.5 mmol) is
introduced in the presence of 5% soda in water (385 mL) . Potassium
permanganate (25.5 g , 161 mmol) is slowly added and then the reaction
mixture is heated to 100C for 4 hours. The reaction is returned to room
temperature, filtered, acidified up to a pH of 1 and extracted 3 times with
ethyl acetate. The organic phases are combined, washed once with an aqueous
NaCl saturated solution, and then dried on magnesium sulfate, filtered and
concentrated in order to obtain the product 13A as a white solid (12.87 g ;
83%) HPLC: RT = 1.55 min, 98% 1H NMR, dmso-de, d (ppm) : 7.48 (s, 2H,
exch.); 7.62 (t, IH); 7.75 (d, IH); 7.87 (d, IH); 11-15 (mL, IH, exch.).
Mass spectrum (ESI-) : m/z 234 (M-H , 55%) .Example 13B - 4-chlorosaccharin
. The compound 13A (12.87 g , 54.6 mmol) is introduced into a flask
followed by 38.8 mL of concentrated sulfuric acid. The reaction mixture is
stirred at room temperature for 1 .5 hours and then poured on a mixture of
water and ice. The formed precipitate is filtered, rinsed with water and
dried until its weight is constant in order to obtain the compound 13B as a
white solid (9.16 g ; 77%) . HPLC: RT = 2.57 min, 100% 1H NMR, dmso-de, d
(ppm) : 7.91 (broad s , 2H); 8.08 (broad s , IH) . Example 13C -
4-chloro-2- (2- (naphthalen-2-yl) -2- oxoethyl) benzo [d] isothiazol-3 (2H)
-one-1, 1-dioxide. The compound 13C was synthesized from the compound 13B
(2.2 g , 10 mmol) according to the procedure used for preparing the
derivative IA in order to obtain the compound 13C as a pale beige solid
(3.3 g ; 84%) . HPLC: RT = 5.11 min, 99% 1H NMR, dmso-de, d (ppm): 5.62 (s,
2H); 7.69 (t, IH), 7.74 (t, IH); 7.95-8.20 (m, 6H); 8.38 (d, IH); 8.92 (s,
IH) . Mass spectrum (ESI+) : m/z 386 (MH+, 100%Example 13D - (5-chloro-l,
l-dioxo-4-hydroxy-2Hbenzo[ e] [1 ,2 ]thiazin-3-yl) (naphthalen-2-yl)
methanone . 



The compound 13D was synthesized from the compound 13C (3.3 g , 8.5 mmol)
according to the procedure used for preparing the derivative IB in order to
obtain the compound 13D as a golden yellow solid (1.7 g ; 51%) . HPLC: RT =
5.3 min, 99% 1H NMR, dmso-de, d (ppm) : 7.68 (t, IH), 7.72 (t, IH);
7.85-8.15 (m, 8H); 8.59 (s, IH); 10.11 (s, IH). Mass spectrum (ESI +) : m/z
386 (MH+, 100%) . Example 13 - The compound 3 was synthesized from the
compound 13D (3 g , 7.7 mmol) according to the procedure used for preparing
the derivative I in order to obtain the compound 3 as a yellow solid (2.3 g
; 70%) . HPLC: RT = 5.75 min, 95% 1H NMR, dmso-de, d (ppm): 2.69 (s, 3H);
7.66 (t, IH); 7.72 (t, IH); 7.9-8.2 (m, 7H); 8.60 (broad s , IH); 16.15
(broad s , IH, exch.) . Mass spectrum (ESI +) : m/z 400 (MH+, 100%) .
Example 14 (5-Chloro-4-hydroxy-2-ethyl-l ,l-dioxo-2ffbenzofe] [1,2]
thiazin-3-yl) (naphthalen-2-yl) methanoneThe compound 14. was synthesized
from the compound 13D (1 g , 2.6 mmol) and from iodoethane according to the
procedure used for preparing the derivative I in order to obtain 805 mg
(60%) of the desired product. HPLC: RT = 5.77 min, 81% A fraction of this
product (200 mg) was purified on a column of 12 g of spherical silica (flow
rate 12 mL/min, 100% heptane (2 min), EtOAc/heptane gradient from 0 to 50%
(30 min), 50% EtOAc/heptane (5 min)), in order to obtain 64 mg of desired
product as a yellow solid. HPLC: RT = 5.77 min, 97% 1H NMR, dmso-de, d
(ppm) : 0.51 (t, 3H); 3.11 (q, 2H); 7.66 (t, IH); 7.72 (t, IH); 7.85-8.2
(m, 7H); 8.60 (s, IH) ; 15. 9 (s, IH, exch. ) . Mass spectrum (ESI +) : m/z
414 (MH+, 100%) . Example 15 (6-Fluoro-4-hydroxy-2-methyl-l ,
l-dioxo-2ffbenzo fe] [1 ,2] thiazin-3-yl) (naphthalen-2-yl)
methanoneExample 15A - (6-f luoro-4-hydroxy-l, l-dioxo-2Hbenzo[ e] [1 ,2
]thiazin-3-yl) (naphthalen-2-yl) methanone . The compound 15A was
synthesized from the compound 4- fluoro-2-methylbenzenesulf onamide
according to the same sequence of steps involved in preparing the compound
13D . The product is obtained as a yellow solid with an overall yield of
79%. HPLC: RT = 5.26 min, 96% 1H NMR, dmso-de, d (ppm) : 7.66 (t, IH); 7.72
(t, IH); 7.80 (t, IH); 7.94-8.11 (m, 6H); 8.64 (s, IH); 10.18 (s, IH,
exch.); 15.2 (broad s , IH, exch.) . Mass spectrum (ESI-) : m/z 368 (M-H ,
100%) . Example 15 - (6-f luoro-4-hydroxy-2-methyl-l, l-dioxo-2Hbenzo[ e]
[1 ,2 ]thiazin-3-yl) (naphthalen-2-yl) methanone The compound 5 was
synthesized from the compound 15A (1.5 g , 4 mmol) according to the
procedure used for preparing the derivative I in order to obtain 1.47 g
(89%) of the desired product as a yellow solid. HPLC: RT = 5.6 min, 93%A
fraction of this product was recrystallized from ethanol in order to obtain
186 mg of compound 15 with greater purity (HPLC: RT = 5.6 min, 99.4%). H
NMR, dmso-de, d (ppm) : 2.68 (s, 3H); 7.66 (t, IH); 7.72 (t, IH); 7.84 (t,
IH); 7.97 (d, IH); 8.02-8.15 (m, 5H); 8.66 (s, IH); 15.22 (broad s , IH,
exch.). Mass spectrum (ESI +) : m/z 384 (MH+, 100%) . Example 16
(6-Fluoro-4-hydroxy-2-ethyl-l , l-dioxo-2tfbenzo [e] [1 , 2] thiazin-3-yl)
(naphthalen-2-yl) methanone The compound 1_6 was synthesized from the
compound 15A (1.5 g , 4 mmol) and from iodoethane according to the
procedure used for preparing the derivative I in order to obtain 520 mg
(29%) of the desired product as a yellow solid. HPLC: RT = 5 . mm. 91! A
fraction of this product was recrystallized from ethanol in order to obtain
71 mg of compound 16 with greater purity.HPLC: RT = 5.8 min, 97% H NMR,
dmso-de, d (ppm) : 0.56 (t, 3H); 3.15 (q, 2H); 7.66 (t, IH); 7.72 (t, IH);
7.82 (t, IH); 7.97 (d, IH); 8.00-8.2 (m, 5H); 8.63 (s, IH); 14.95 (broad s
, IH). Mass spectrum (ESI +) : m/z 398 (MH+, 100%) . Example 17
(7-Fluoro-4-hydroxy-2-methyl-l ,l-dioxo-2tfbenzo[ e] [1,2] thiazin-3-yl)
(naphthalen-2-yl)methanone Example 17A - 5-f luoro-2-methylbenzenesulf
onamide . 



5-f luoro-2-methylbenzenesulf onyl chloride (5.00 g , 23.9 mmol) is slowly
added at 00C onto 23 mL of a concentrated ammonia solution. The reaction
medium is then heated to 100 0C for 1 hour and then cooled to room
temperature. The formed precipitate is filtered, rinsed with water and
dried until it has constant weight. The compound 17A is obtained as a white
powder (4.55g; 100%) . HPLC: RT = 3.10 min, 961H NMR, dmso-de, d (ppm) : 2
. 54 (s , 3H) ; 7 . 35-7 . 45 (m, 2H) ; 7 . 53 (broad s , 2H, exch . ) ; 7
. 58 (de, IH) . Mass spectrum (ESI-) : m/z 188 (M-H , 100%) . Example 17B -
(7-Fluoro-4-hydroxy-l, l-dioxo-2Hbenzo [e] [1 ,2]thiazin-3-yl)
(naphthalen-2-yl) methanone . The compound 17B was synthesized from the
compound 17A according to the same sequence of steps involved in preparing
the compound 13D . The product is obtained as a yellow solid with an
overall yield of 73%. HPLC: RT = 5.18 min, 98% 1H NMR, dmso-de, d (ppm):
7.66 (t, IH); 7.72 (t, IH); 7.81 (t, IH); 7.90 (d, IH); 8.04 (d, 2H); 8.11
(broad s , 2H); 8.30 (dd, IH); 8.63 (s, IH); 10.19 (broad s , IH) ; 15.63
(broad s , IH) . Mass spectrum (ESI-) : m/z 368 (M-H , 100%) . Mass
spectrum (ESI +): m/z 370 (MH+, 100%) . Example 17 -
(7-Fluoro-4-hydroxy-2-methyl-l, l-dioxo-2Hbenzo[ e] [1 ,2]thiazin-3-yl)
(naphthalen-2-yl) methanone . The compound 3/7 was synthesized from the
compound 17B (4.00 g , 10.8 mmol) according to the procedure used for
preparing the derivative I in order to obtain two batches of the desired
product with different purities.First batch: 3.79 g ; pale brown solid;
HPLC: RT = 5.65 min, 94%. Second batch: 320 mg; yellow solid; HPLC: RT =
5.65 min, 99%. The yield of this reaction is 93%. 1H NMR, dmso-de, d (ppm)
: 2.68 (s, 3H); 7.66 (t, IH); 7.72 (t, IH); 7.83 (t, IH); 7.92 (d, IH);
8.02-8.15 (m, 4H); 8.28 (dd, IH); 8.62 (s, IH); 15.62 (broad s , IH, exch.
) . Mass spectrum (ESI +) : m/z 384 (MH+, 100%) . Example 18
(7-Fluoro-4-hydroxy-2-ethyl-l , l-dioxo-2ffbenzo [e] [1 ,2] thiazin-3-yl)
(naphthalen-2-yl) methanone The compound 18 was synthesized from the
compound 17A (1.0 g , 2.7 mmol) and from iodoethane according to the
procedure used for preparing the derivative 1 in order to obtain two
batches of the desired product with different purities.First batch: 716 mg;
pale brown solid; HPLC: RT = 5.7! min, 89%. Second batch: mg; yellow solid;
HPLC: RT = 5.78 min, 99%. The yield of this reaction is 65%. 1H NMR,
dmso-de, d (ppm) : 0.54 (t, 3H); 3.14 (q, 2H); 7.66 (t, IH); 7.71 (t, IH);
7.82 (t, IH); 7.92 (d, IH); 8.00-8.15 (m, 4H); 8.29 (dd, IH); 8.60 (s, IH);
15.45 (broad s , IH, exch.) . Mass spectrum (ESI +) : m/z 398 (MH+, 100%) .
Example 19 Benzoic acid 2-methyl-3- (naphthalene-2-carbonyl) - 1,1-
dioxo-2H-benzo [e] [1 ,2] thiazin-4-yl ester The compound 1 (86 mg, 0.18
mmol) is dissolved under an inert atmosphere in 0.5 mL of dichloromethane
and 0.5 mL of pyridine. The reaction medium is cooled to 00Cand then
benzoyl chloride (33ml , 0.27 mmol) is added. The cold bath is removed and
the reaction is stirred for 4 hours at room temperature. As the reaction is
incomplete, 16ml (0.14 mmol) of benzoyl chloride are further added and the
reaction medium is stirred at room temperature for a further 2 0 hours
before being concentrated. The residue is taken up in ethyl acetate, washed
once with water and once with an aqueous NaCl saturated solution, dried on
sodium sulfate, filtered and concentrated. This second residue is
co-evaporated three times with toluene in order to remove the remaining
pyridine. The thereby obtained yellow syrup is purified on a column of 12 g
of spherical silica (flow rate 12 mL/min, CH2Cl2/heptane gradient from 2 0
to 100% (30 min) ), in order to obtain the compound 1_9 as a yellow foam
(38 mg; 44%) . HPLC: RT = 5.65 min, 96% 1H NMR, dmso-de, d (ppm) : 3.10 (s,
3H); 7.32 (t, 2H); 7.55-7.30 (m, 6H); 7.86 (dd, 2H); 7.90-8.05 (m, 5H);
8.70 (s, IH) . Example 20 



Cyclohexanecarboxylic acid 2-methyl-3- (naphthalene-2 - carbonyl) -
1,l-dioxo-2Hbenzofe] [1,2] thiazin-4-yl esterThe compound (86 mg, 0.18
mmol) is st dissolved under an inert atmosphere in 0.5 mL de pyridine. The
reaction medium is cooled to 00C and then cyclohexanecarbonyl chloride
(62ml , 0.46 mmol) is added. The cold bath is removed and the reaction is
stirred for 18 hours at room temperature, and then heated to 60 0C for 8
hours. The reaction mixture is concentrated and co-evaporated three times
with toluene. The thereby obtained residue is purified on a column of 12 g
of spherical silica (flow rated 12 mL/min, CH2Cl2/heptane gradient from 2 0
to 100% (20 min) ), in order to obtain the compound 0_ as a yellow foam (65
mg; 28%) . HPLC: RT = 5.99 min, 95% 1H NMR, dmso-de, d (ppm) : 0.85-1.00
(m, 6H); 1.38 (de, 2H); 1.49 (de, 2H); 2.28 (tt, IH); 3.06 (s, 3H); 7.66
(t, 2H); 7.75 (t, IH); 7.83 (t, IH); 7.88 (t, IH); 7.95-8.15 (m, 5H); 8.66
(s, IH). Mass spectrum (ESI +) : m/z 493 (MNH4 +, 100%) .Example 21
tertButylcarboxylic acid 2-methyl-3- (naphthalene-2 - carbonyl) -
1,l-dioxo-2Hbenzo[ e] [1,2] thiazin-4-yl ester The compound (86 mg, 0.18
mmol) is dissolved under inert atmosphere in 0.5 mL of pyridine. The
reaction medium is cooled to 00C and then tertbutylcarbonyl chloride (57ml
, 0.46 mmol) is added. The cold bath is removed and the reaction is stirred
for 18 hours at room temperature. The reaction medium is concentrated and
co-evaporated three times with toluene. The thereby obtained residue is
purified on a column of 12 g of spherical silica (flow rate 12 mL/min,
CH2Cl2/heptane gradient from 2 0 to 100% (20 min) ), in order to obtain the
compound 2 as a yellow foam (47 mg; 53%) . HPLC: RT = 5.71 min, 98% 1H NMR,
dmso-de, d (ppm) : 0.88 (s, 9H); 3.07 (s, 3H); 7.59 (d, IH); 7.66 (t, IH);
7.75 (t, IH); 7.84 (t, IH); 7.89 (t, IH); 8.00-8.09 (m, 4H); 8.12 (d, IH);
8.69 (s, IH) .Mass spectrum (ESI +) : m/z 467 (MNH4 +, 100%) . Example 22
4-Methylbenzoic acid 2-methyl-3- (naphthalene-2 - carbonyl) -
1,l-dioxo-2Hbenzo [e] [1 ,2] thiazin-4-yl ester The compound 22 was
synthesized according to the same procedure as for compound from the
compound I (86 mg, 0.18 mmol) and from 4-methylbenzoyl chloride (62ml ,
0.46 mmol) . The product is obtained as a yellow foam (27 mg; 31%) . HPLC:
RT = 5.82 min, 95% 1H NMR, dmso-de, d (ppm) : 2.28 (s, 3H); 3.10 (s, 3H);
7.11 (d, 2H); 7.54 (d, 2H); 7.65 (t, IH); 7.73 (te, 2H); 7.86 (dd, 2H);
7.95 (d, IH); 7.97-8.05 (m, 4H); 8 .69 (s, IH) . Mass spectrum (ESI+) : m/z
501 (MNH4 , 100Example 23 4-Chlorobenzoic acid 2-methyl-3- (naphthalene-2 -
carbonyl) - 1,l-dioxo-2Hbenzofe] [1,2] thiazin-4-yl ester 4-chlorobenzoic
acid (87 mg, 0.55 mmol) is dissolved in 2 mL of toluene under an inert
atmosphere. Oxalyl chloride (100 ml , 1.1 mmol) is added at room
temperature. The reaction mixture is heated for 2 hours to 80 0C , and then
concentrated and co-evaporate three times with toluene. The residue is put
back under an inert atmosphere and cooled to 00C . The compound I (86 mg,
0.18 mmol) dissolved under an inert atmosphere in 0.5 mL of pyridine and
cooled to 00C is added. The cold bath is removed and the reaction is
stirred for 2 hours at room temperature. The reaction medium is
concentrated and co-evaporated three times with toluene. The thereby
obtained residue is purified on a column of 12 g of spherical silica (flow
rate 12 mL/min, CH2Cl2/heptane gradient from 2 0 to 100% (20 min) ), in
order to obtain the compound 23 as a yellow foam (51 mg; 42%) .HPLC : RT =
5 . 92 min, 97% 1H NMR, dmso-de, d (ppm) : 3.10 (s, 3H); 7.37 (d, 2H);
7.63-7.67 (m, 3H); 7.72 (t, IH); 7.79 (broad s , IH); 7.86 (broad s , 2H);
7.94 (d, IH); 7.95-8.07 (m, 4H); 8.66 (s, IH) . Mass spectrum (ESI +) : m/z
521 (MNH4 +, 100%) ; 523 (MNH4 



+, 37%) . Examples 24 to 27 The compounds 2L to 21_ were synthesized
according to the procedure described for preparing the compound 21, from
the compound 15 and from various acid chlorides.* 1H NMR, dmso-d 6, Ex . Z4
: 0 . 87 (s , 9H) ; 3 . 08 (s , 3H) ; 7 . 32 (d, IH) ; 7 . 63-7 . 80 (m,
3H) ; 7 . 95-8 . 15 (m, 5H) ; 8 . 69 (s , IH) . Ex . 2 5 : 0 . 80-1 . 10
(m, 5H) ; 1 . 15-1 . 55 (m, 5H) ; 2 . 39 (te, IH) ; 3 . 08 (s , 3H) ; 7 .
56 (d, IH) ; 7 . 65-7 . 70 (m, 2H) ; 7 . 76 (t, IH) ; 7 . 95-8 . 15 (m, 5H)
; 8 . 67 (s , IH) . Ex . 2 : 3 . 12 (s , 3H) ; 7 . 29 (t, 2H) ; 7 . 55-7 .
75 (m, 7H) ; 7 . 94 (d, IH) ; 7 . 98-8 . 15 (m, 3H) ; 8 . 15 (dd, IH) ; 8 .
69 (s , IH) . Ex . 2J7 : 2 . 28 (s , 3H) ; 3 . 11 (s , 3H) ; 7 . 09 (d, 2H)
; 7 . 51 (d, 2H) ; 7 . 60-7 . 76 (m, 4H) ; 7 . 94 (d, IH) ; 7 . 99-8 . 08
(m, 3H) ; 8 . 13 (dd, IH) ; 8 . 69 (s , IH) . Examples 28 to 31 The
compounds 28 to 31 were synthesized according to the procedure described
for preparing compound , from the compound 16 and various acid chlorides.*
1H NMR, dmso-d 6, Ex. 2J3: 0.92 (broad s , 12H); 3.56 (q, 2H); 7.34 (d,
IH); 7.63-7.80 (m, 3H); 8.00-8.15 (m, 5H); 8.68 (s, IH). Ex. 2S): 0.80-1.10
(m, 8H); 1.38 (broad s , 3H); 1.53 (de, 2H); 2.45 (te, IH); 3.55 (q, 2H);
7.56 (d, IH); 7.65-7.70 (m, 2H); 7.76 (t, IH); 7.95-8.15 (m, 5H); 8.67 (s,
IH). Ex. 30: 0.95 (t, 3H); 3.58 (q, 2H); 7.35 (t, 2H); 7.55- 7.75 (m, 7H);
7.96 (d, IH); 7.98-8.10 (m, 3H); 8.14 (dd, IH); 8.69 (s, IH). Ex. 31: 0.95
(t, 3H); 2.30 (s, 3H); 3.57 (q, 2H); 7.15 (d, 2H); 7.60-7.76 (m, 6H); 7.95
(d, IH); 7.99-8.08 (m, 3H); 8.14 (dd, IH); 8.68 (s, IH). Examples 32 and 33
The compounds 3 and 3_3 were synthesized according to the procedure
described for preparing the compound 23 , from 4-chlorobenzoic acid and
from the compounds 5 and 16, respectively.* 1H NMR, dmso-d 6, Ex . 32 : 3 .
12 (s , 3H) ; 7 . 34 (d, 2H) ; 7 . 55- 7 . 7 6 (m, 6H) ; 7 . 92 (d, IH) ; 7
. 95-8 . 05 (m, 3H) ; 8 . 14 (dd, IH) ; 8 . 65 (s , IH) . Ex . 3 3 : 0 . 95
(t, 3H) ; 3 . 58 (q, 2H) ; 7 . 40 (d, 2H) ; 7 . 60-7 . 80 (m, 6H) ; 7 . 94
(d, IH) ; 7 . 00-8 . 05 (m, 3H) ; 8 . 14 (dd, IH) ; 8 . 65 (s , IH) .
Example 34 Naphthalen-1-ylcarboxylic acid 2-methyl-3- (4- methylbenzoyl) -
1,l-dioxo-2Hbenzofe] [1,2] thiazin-4-yl esterThe compound 3 (150 mg, 0.455
mmol) is dissolved under an inert atmosphere in 3 mL of tetrahydrofurane .
Sodium hydride (27 mg, 0.68 mmol) is added, followed by
naphthalen-2-ylcarbonyl chloride (105ml , 0.68 mmol) 30 minutes later. The
reaction is stirred for 4 horus at room temperature. The reaction medium is
neutralized with water and the aqueous phase is extracted twice with ethyl
acetate. The organic phases are combined, dried on magnesium sulfate,
filtered and concentrated. The thereby obtain residue is purified on a
column of 12 g of spherical silica (flow rate 12 mL/min, gradient of 0 to
45% EtOAc in heptane (20 min) ) . The product is obtained as a yellow solid
(134 mg; 61%) . HPLC: RT = 6.59 min, 98% 1H NMR, dmso-de, d (ppm) : 2.35
(s, 3H); 3.08 (s, 3H); 7.36 (d, 2H); 7.54 (t, IH); 7.58-7.63 (m, 2H); 7.79-
7.87 (m, 3H); 7.92 (d, 2H); 8.00 (d, IH); 8.04-8.07 (m, 2H); 8.27 (d, IH);
8.50-8.55 (m, IH). Mass spectrum (ESI+) : m/z 501 (MNH4 , 100%Examples 35
to 45 The compounds 3_5 to 4_5 were synthesized according to the procedure
described for preparing the compound 34, from the compound 3 or from the
compound 5 and from various acid chlorides. In the examples 40 to 45, the
acid chlorides required for the reaction are prepared in two steps from the
corresponding aromatic alcohol. The preparation of (naphthalen-2-yloxy)
acetyl chloride is given as an example: In a two-neck flash provided with a
condenser and placed under an inert atmosphere, 2-naphthol (3.0 g , 2 0
mmol) is dissolved in 95 mL of methylethylketone (MEK) in the presence of
soda (40 g , 93 mmol) , and then heated to 50 0C for 30 minutes.
2-bromoethanoic acid (5.76 g , 41 mmol) dissolved in 23 mL of MEK is added
dropwise under hot conditions. The heating is maintained for a further 4
hours. The reaction medium is cooled to room temperature and then filtered.
The solid collected by filtration is taken up in a mixture of ethyl acetate
and of IN HCl in water. Both phases are separated and the aqueous phase is
extracted once with ethyl acetate. The organic phases are collected, dried
on magnesium sulfate, filtered and concentrated until the first crystals
appear. Heptane is added 



(about 20% of the remaining volume), and the formed precipitate is
recovered, rinsed with heptane and dried until it has constant weight in
order to obtain 3.04 g (72%) of (naphthalen-2-yloxy) acetic acid as a white
solid.HPLC: RT = 4.10' min, 99% 1H NMR, dmso-de, d (ppm) : 4.80 (s, 2H);
7.20 (dd, IH); 7.26 (d, IH); 7.35 (td, IH); 7.45 (td, IH); 7.79 (d, IH);
7.80-7.86 (m, 2H); 13.07 (broad s , IH, exch.). Mass spectrum (ESI+) : m/z
203 (MH+, 100%) . Mass spectrum (ESI-) : m/z 201 (M-H, 100%) . The acid
formed earlier (3.04 g , 15 mmol) is partly dissolved under an inert
atmosphere and at room temperature in 34 mL of dichloromethane . Oxalyl
chloride (1.35 mL, 15.7 mmol) is added followed by 100 ml of DMF. Caution,
a violent reaction occurs upon adding DMF. The reaction mixture is stirred
for 1 hour and then concentrated, co-evaporated twice with toluene and
dried until it has constant weight in order to obtain 3.4 g (100%) of
(naphthalen-2-yloxy) acetyl chloride as an orangey solid. The thereby
formed acid chloride was used as such in preparing the compounds 4_0_ and
41.HETEROCYCLIC ANTIVIRAL COMPOUNDS The present invention provides
non-nucleoside compounds of formula A-R, and certain derivatives thereof,
which are inhibitors of RNA-dependent RNA viral polymerase. These compounds
are useful for the treatment of RNA-dependent RNA viral infection. They are
particularly useful as inhibitors of hepatitis C virus (HCV) NS5B
polymerase, as inhibitors of HCV replication, and for the treatment of
hepatitis C infection. Hepatitis C virus is the leading cause of chronic
liver disease throughout the world. (Boyer, N. et al, J. Hepatol. 2000
32:98-1 12). Patients infected with HCV are at risk of developing cirrhosis
of the liver and subsequent hepatocellular carcinoma and hence HCV is the
major indication for liver transplantation. HCV has been classified as a
member of the virus family Flaviviridae that includes the genera
flaviviruses, pestiviruses, and hapaceiviruses which includes hepatitis C
viruses (Rice, C. M., Flaviviridae: The viruses and their replication. In:
Fields Virology, Editors: B.N. Fields, D. M. Knipe and P. M. Howley,
Lippincott-Raven Publishers, Philadelphia, Pa., Chapter 30, 931-959, 1996).
HCV is an enveloped virus containing a positive-sense single-stranded RNA
genome of approximately 9.4 kb. The viral genome consists of a highly
conserved 5' untranslated region (UTR), a long open reading frame encoding
a polyprotein precursor of-approximately 301 1 amino acids, and a short 3'
UTR. Genetic analysis of HCV has identified six main genotypes which
diverge by over 30% of the DNA sequence. More than 30 subtypes have been
distinguished. In the US approximately 70% of infected individuals have
Type Ia and Ib infection. Type Ib is the most prevalent subtype in Asia.
(X. Forns and J . Bukh, Clinics in Liver Disease 1999 3:693-716; J . Bukh
et al, Semin. Liv. Dis. 1995 15:41-63). Unfortunately Type 1 infectious is
more resistant to therapy than either type 2 or 3 genotypes (N. N. Zein,
Clin. Microbiol. Rev., 2000 13:223-235). Viral structural proteins include
a nucleocapsid core protein (C) and two envelope glycoproteins, El and E2.
HCV also encodes two proteases, a zinc-dependent metalloproteinase encoded
by the NS2-NS3 region and a serine protease encoded in the NS3 region.
These proteases arerequired for cleavage of specific regions of the
precursor polyprotein into mature peptides. The carboxyl half of
nonstructural protein 5, NS5B, contains the RNA-dependent RNA polymerase.
The function of the remaining nonstructural proteins, NS4A and NS4B, and
that of NS5A (the amino-terminal half of nonstructural protein 5) remain
unknown. It is believed that most of the non-structural proteins encoded by
the HCV RNA genome are involved in RNA replication Currently a limited
number of approved therapies are available for the treatment of HCV
infection. New and existing therapeutic approaches for treating HCV
infection and inhibiting of HCV NS5B polymerase activity have been
reviewed: R. G. Gish, Sem. Liver. Dis., 1999 19:5; Di Besceglie, A. M. and
Bacon, B. R., Scientific American, October: 1999 80-85; G. Lake-Bakaar,
Current and Future Therapy for Chronic Hepatitis C Virus Liver Disease,
Curr. Drug Targ. Infect Dis. 2003 3(3):247-253; P. Hoffmann et al, Recent
patent on experimental therapy for hepatitis C virus infection (1999-2002),
Exp. Opin. Ther. Patents 2003 13(1 1): 1707-1723; M. P. Walker et al,
Promising Candidates for the treatment of chronic hepatitis C, Exp. Opin.
Investing. Drugs 2003 12(8):1269-1280; S.-L. Tan et al, Hepatitis C
Therapeutics: Current Status and Emerging Strategies, Nature Rev. Drug
Discov. 2002 1:867-881; J . Z.Wu and Z. Hong, Targeting NS5B RNA-Dependent
RNA Polymerase for Anti-HCV Chemotherapy, Curr. Drug Targ. - Infect. Dis.
2003 3(3):207-219. Ribavirin
(l-((2R,3R,4S,5R)-3,4-Dihydroxy-5-hydroxymethyl-tetrahydro-furan-2-yl)-lH-
[l,2,4]triazole-3-carboxylic acid amide; Virazole(r)) is a synthetic,
non-interferon- inducing, broad-spectrum antiviral nucleoside analog.
Ribavirin has in vitro activity against several DNA and RNA viruses
including Flaviviridae (Gary L. Davis. Gastroenterology 2000 118:S104- Sl
14). Although, in monotherapy ribavirin reduces serum amino transferase
levels to normal in 40% of patients, it does not lower serum levels of
HCV-RNA. Ribavirin also exhibits significant toxicity and is known to
induce anemia. Viramidine is a ribavirin prodrug converted ribavirin by
adenosine deaminase to in hepatocytes. (J. Z. Wu, Antivir. Chem. Chemother.
2006 17(l):33-9) Interferons (IFNs) have been available for the treatment
of chronic hepatitis for nearly a decade. IFNs are glycoproteins produced
by immune cells in response to viral infection. Two distinct types of
interferon are recognized: Type 1 includes several interferon alphas and
one interferon beta, type 2 includes interferon gamma. Type 1 interferons
are produced mainly by infected cells and protect neighboring cells from de
novo infection. IFNs inhibit viral replication of many viruses, including
HCV, and when used as the sole treatment for hepatitis C infection,
IFNsuppresses serum HCV-RNA to undetectable levels. Additionally, IFN
normalizes serum amino transferase levels. Unfortunately, the effects of
IFN are temporary. Cessation of therapy results in a 70% relapse rate and
only 10-15% exhibit a sustained viro logical response with normal serum
alanine transferase levels. (Davis, Luke-Bakaar, supra) One limitation of
early IFN therapy was rapid clearance of the protein from the blood.
Chemical 



derivatization of IFN with polyethyleneglycol (PEG) has resulted in
proteins with substantially improved pharmacokinetic properties. PEGASYS(r)
is a conjugate interferon a-2a and a 40 kD branched mono-methoxy PEG and
PEG-INTRON(r) is a conjugate of interferon a-2b and a 12 kD mono-methoxy
PEG. (B. A. Luxon et al, Clin. Therap. 2002 24(9): 1363 1383; A. Kozlowski
and J . M. Harris, J. Control. Release 2001 72:217-224). Combination
therapy of HCV with ribavirin and interferon- a currently is the optimal
therapy for HCV. Combining ribavirin and PEG-IFN (infra) results in a
sustained viral response (SVR) in 54-56% of patients with type 1 HCV. The
SVR approaches 80% for type 2 and 3 HCV. (Walker, supra) Unfortunately,
combination therapy also produces side effects which pose clinical
challenges. Depression, flu-like symptoms and skin reactions are associated
with subcutaneous IFN-a and hemolytic anemia is associated with sustained
treatment with ribavirin. A number of potential molecular targets for drug
development as anti-HCV therapeutics have now been identified including,
but not limited to, the NS2-NS3 autoprotease, the NS3 protease, the NS3
helicase and the NS5B polymerase. The RNA-dependent RNA polymerase is
absolutely essential for replication of the single-stranded, positive
sense, RNA genome. This enzyme has elicited significant interest among
medicinal chemists. Nucleoside inhibitors can act either as a chain
terminator or as a competitive inhibitor that interferes with nucleotide
binding to the polymerase. To function as a chain terminator the nucleoside
analog must be taken up by the cell in vivo and be converted in vivo to its
triphosphate form to compete as a substrate at the polymerase nucleotide
binding site. This conversion to the triphosphate is commonly mediated by
cellular kinases which impart additional structural limitations on any
nucleoside. In addition this requirement for phosphorylation limits the
direct evaluation of nucleosides as inhibitors of HCV replication to
cell-based assays (J. A. Martin et al, U.S. Patent No. 6,846,810; C. Pierra
et al, J. Med. Chem. 2006 49(22):6614-6620;-AJ . W. Tomassini et al.,
Antimicrob. Agents and Chemother. 2005 49(5):2050; J . L. Clark et al., J.
Med. Chem. 2005 48(17):2005). Compounds of the present invention and their
isomeric forms and pharmaceutically acceptable salts thereof are also
useful in treating and preventing viral infections, in particular,
hepatitis C infection, and diseases in living hosts when used in
combination with each other and with other biologically active agents,
including but not limited to the group consisting of interferon, a
pegylated interferon, ribavirin, protease inhibitors, polymerase
inhibitors, small interfering RNA compounds, antisense compounds,
nucleotide analogs, nucleoside analogs, immunoglobulins, immunomodulators,
hepatoprotectants, anti-inflammatory agents, antibiotics, antivirals and
antiinfective compounds. Such combination therapy may also comprise
providing a compound of the invention either concurrently or sequentially
with other medicinal agents or potentiators, such as ribavirin and related
compounds, amantadine and related compounds, various interferons such as,
for example, interferon-alpha, interferon-beta, interferon gamma and the
like, as well as alternate forms of interferons such as pegylated
interferons. Additionally combinations of ribavirin and interferon, may be
administered as an additional combination therapy with at least one of the
compounds of the present invention. Other interferons currently in
development include albinterferon-a-2b (Albuferon), IFN-omega with DUROS,
LOCTERON(tm) and interferon-a-2b XL. As these and other interferons reach
the marketplace their use in combination therapy with compounds of the
present invention is anticipated. HCV polymerase inhibitors are another
target for drug discovery and compounds in development include R-1626,
R-7128, IDX184/IDX102, PF-868554 (Pfizer), VCH-759 (ViroChem), GS-9190
(Gilead), A-837093 and A-848837 (Abbot), MK-3281 (Merck), GSK949614 and
GSK625433 (Glaxo), ANA598 (Anadys), VBY 708 (ViroBay). Inhibitors of the
HCV NS3 protease also have been identified as potentially useful for
treatment of HCV. Protease inhibitors in clinical trials include VX-950
(Telaprevir, Vertex), SCH503034 (Broceprevir, Schering), TMC435350
(Tibotec/Medivir) and ITMN-191 (Intermune). Other protease inhibitors in
earlier stages of development include MK7009 (Merck), BMS-790052 (Bristol
Myers Squibb), VBY-376 (Virobay), IDXSCA/IDXSCB (Idenix), BI12202
(Boehringer), VX-500 (Vertex), PHXl 766 Phenomix).Other targets for
anti-HCV therapy under investigation include cyclophilin inhibitors which
inhibit RNA binding to NS5b, nitazoxanide, Celgosivir (Migenix), an
inhibitor of a-glucosidase- 1, caspase inhibitors, To11-like receptor
agonists and immuno stimulants such as Zadaxin (SciClone). There is
currently no preventive treatment of Hepatitis C virus (HCV) and currently
approved therapies, which exist only against HCV, are limited. Design and
development of new pharmaceutical compounds is essential. The present
invention provides a compound according to formula A-R, or a
pharmaceutically acceptable salt thereof, wherein: A is a heteroaryl
radical selected from the group consisting of 2-oxo-l,2-dihydro-pyridin-3-
yl, 3-oxo-3,4-dihydro-pyrazin-2-yl, 3-oxo-2,3-dihydro-pyridazin-4-yl,
2-oxo-l,2- dihydro-pyrimidin-4-one-5-yl and
6-oxo-l,6-dihydro-[l,2,4]triazin-5-yl said heteroaryl being optionally
substituted by halogen, Ci_6 alkyl, Ci_3 haloalkyl or Ci_6 alkoxy; R is Ia,
Ib or Ic; X is NR4 or O; if X is O, X1 and X2 together are oxo, or one of
X1 and X2 is OH or Ci_3 alkoxy and the other of X1 and X2 is hydrogen; or,
if X is NR4, X1 and X2 together are oxo; R3a is hydrogen and R3b is CH2Ar
or R3a and R3b together are =CHAr; Ar is phenyl, pyridinyl, pyrimidinyl,
pyrazinyl or pyridazinyl optionally independently substituted with one to
three substitutents selected from the group consisting of hydroxy, Ci-6
alkoxy, Ci-6 alkyl, Ci-6 hydroxyalkyl, halogen, cyano, CO2R5, C0NR cRd, Ci
3 acylamino, (CH 2)nNRaRb, (CH 2)nC0NR cRd , (CH2)nSO2NRcRd and - 0(CH
2)nC0NR cRd;Ra andR b are independently in hydrogen, Ci_6 alkyl, Ci_6 acyl,
Ci_6 alkylsulfonyl, Ci_6 haloalkylsulfonyl, C3_7 cycloalkylsulfonyl, C3_7
cycloalkyl-Ci_ 3 alkyl-sulfonyl or Ci_6 alkoxy-Ci_6 alkylsulfonyl, SO2(CH2)
nNRcRd, carbamoyl, Ci_3 alkylcarbamoyl, Ci_3 dialkylcarbamoyl or benzoyl
said benzoyl optionally independently substituted with one or two groups
selected from the group consisting of amino, halogen, Ci_6 alkyl or Ci_3
alkylsulfonylamido ; Rc and Rd are independently in hydrogen, Ci_6 alkyl,
Ci_6 acyl, or a cyclic amine; 



R1 is hydrogen, Ci_6 alkyloxy or Ci_6 haloalkyloxy or R1 and R2a together
are CH -O and together with atoms to which they are attached form a
2,3-dihydrobenzofuran; R6 is hydrogen or R6 and R2a together are CH -O and
together with atoms to which they are attached form a
2,3-dihydrobenzofuran; R4 is hydrogen or Ci_6 alkyl; R5 is hydrogen, Ci_6
alkyl, Ci_6 haloalkyl, Ci_3 alkoxy-Ci_3 alkyl or optionally substituted
benzyl; R2a, R2b and R2c (i) when taken independently are selected
independently from Ci_3 alkyl, Ci_2 alkoxy, halogen or Ci_2 fluoroalkyl or
(ii) when taken together, R2a and R2b together are C2-4 methylene and R2c
is Ci_3 alkyl, Ci_2 alkoxy, halogen, cyano, carboxyl or Ci_2 fluoroalkyl;
or (iii). either R1 or R6 and R2a together are CH2-O and together with
atoms to which they are attached form a 2,3-dihydro-benzofuran and R2b and
R2c are Ci_3 alkyl; n is independently in each occurrence an integer from
zero to three; or, a pharmaceutically acceptable salt thereof. The present
invention also provides a method for treating a disease a Hepatitis C Virus
(HCV) virus infection by administering a therapeutically effective quantity
of a compound according to formula A-R to a patient in need thereof. The
compound can be administered alone or co administered with other antiviral
compounds or immunomodulators. The present invention also provides a method
for inhibiting replication of HCV in a cell by administering a compound
according to formula A-R in an amount effective to inhibit HCV.The present
invention also provides a pharmaceutical composition comprising a compound
according to formula A-R and at least one pharmaceutically acceptable
carrier, diluent or excipient. The phrase "a" or "an" entity as used herein
refers to one or more of that entity; for example, a compound refers to one
or more compounds or at least one compound. As such, the terms "a" (or
"an"), "one or more", and "at least one" can be used interchangeably
herein. The phrase "as defined herein above" refers to the broadest
definition for each group as provided in the Summary of the Invention or
the broadest claim. In all other embodiments provided below, substituents
which can be present in each embodiment and which are not explicitly
defined retain the broadest definition provided in the Summary of the
Invention. As used in this specification, whether in a transitional phrase
or in the body of the claim, the terms "comprise(s)" and "comprising" are
to be interpreted as having an open-ended meaning. That is, the terms are
to be interpreted synonymously with the phrases "having at least" or
"including at least". When used in the context of a process, the term
"comprising" means that the process includes at least the recited steps,
but may include additional steps. When used in the context of a compound or
composition, the term "comprising" means that the compound or composition
includes at least the recited features or components, but may also include
additional features or components. The term "independently" is used herein
to indicate that a variable is applied in any one instance without regard
to the presence or absence of a variable having that same or a different
definition within the same compound. Thus, in a compound in which R"
appears twice and is defined as "independently carbon or nitrogen", both
R"s can be carbon, both R"s can be nitrogen, or one R" can be carbon and
the other nitrogen. When any variable (e.g., R1, R4a, Ar, X1 or Het) occurs
more than one time in any moiety or formula depicting and describing
compounds employed or claimed in the present invention, its definition on
each occurrence is independent of its definition at every other occurrence.
Also, combinations of substituents and/or variables are permissible only if
such compounds result in stable compounds.The symbols "*" at the end of a
bond or " " drawn through a bond each refer to the point of attachment of a
functional group or other chemical moiety to the rest of the molecule of
which it is a part. Thus, for example: MeC(=0)0R4 wherein R4 = *- or -H >
MeC(=0)0- A bond drawn into ring system (as opposed to connected at a
distinct vertex) indicates that the bond may be attached to any of the
suitable ring atoms. The term "optional" or "optionally" as used herein
means that a subsequently described event or circumstance may, but need
not, occur, and that the description includes instances where the event or
circumstance occurs and instances in which it does not. For example,
"optionally substituted" means that the optionally substituted moiety may
incorporate a hydrogen or a substituent. The term "about" is used herein to
mean approximately, in the region of, roughly, or around. When the term
"about" is used in conjunction with a numerical range, it modifies that
range by extending the boundaries above and below the numerical values set
forth. In general, the term "about" is used herein to modify a numerical
value above and below the stated value by a variance of 20%. As used
herein, the recitation of a numerical range for a variable is intended to
convey that the invention may be practiced with the variable equal to any
of the values within that range. Thus, for a variable which is inherently
discrete, the variable can be equal to any integer value of the numerical
range, including the end-points of the range. Similarly, for a variable
which is inherently continuous, the variable can be equal to any real value
of the numerical range, including the end-points of the range. As an
example, a variable which is described as having values between 0 and 2,
can be 0, 1 or 2 for variables which are inherently discrete, and can be
0.0, 0.1, 0.01, 0.001, or any other real value for variables which are
inherently continuous. Compounds of formula A-R exhibit tautomerism.
Tautomeric compounds can exist as two or more interconvertable species.
Prototropic tautomers result from the migration of a covalently bonded
hydrogen atom between two atoms. Tautomers generally exist in equilibrium
and attempts to isolate an individual tautomers usually produce a mixture
whose chemical andphysical properties are consistent with a mixture of
compounds. The position of the equilibrium is dependent on chemical
features within the molecule. For example, in many aliphatic aldehydes and
ketones, such as acetaldehyde, the keto form predominates while; in
phenols, the enol form predominates. Common prototropic tautomers include
keto/enol (-C(=O)-CH- -C(- OH)=CH-), amide/imidic acid (-C(=O)-NH-
-C(-OH)=N-) and amidine (-C(=NR)-NH- - C(-NHR)=N-) tautomers. The latter
two are particularly common in heteroaryl and heterocyclic rings and the
present invention encompasses all tautomeric forms of the compounds. It
will be appreciated by the skilled artisan that some of the compounds of
formula A-R may 



contain one or more chiral centers and therefore exist in two or more
stereoisomeric forms. The racemates of these isomers, the individual
isomers and mixtures enriched in one enantiomer, as well as diastereomers
when there are two chiral centers, and mixtures partially enriched with
specific diastereomers are within the scope of the present invention. It
will be further appreciated by the skilled artisan that substitution of the
tropane ring can be in either endo- or exo-configuration, and the present
invention covers both configurations. The present invention includes all
the individual stereoisomers (e.g. enantiomers), racemic mixtures or
partially resolved mixtures of the compounds of formulae A-R and, where
appropriate, the individual tautomeric forms thereof. The racemates can be
used as such or can be resolved into their individual isomers. The
resolution can afford stereochemically pure compounds or mixtures enriched
in one or more isomers. Methods for separation of isomers are well known
(cf. Allinger N. L. and Eliel E. L. in "Topics in Stereochemistry", Vol. 6,
Wiley Interscience, 1971) and include physical methods such as
chromatography using a chiral adsorbent. Individual isomers can be prepared
in chiral form from chiral precursors. Alternatively individual isomers can
be separated chemically from a mixture by forming diastereomeric salts with
a chiral acid, such as the individual enantiomers of 10-camphorsulfonic
acid, camphoric acid, .alpha.-bromocamphoric acid, tartaric acid,
diacetyltartaric acid, malic acid, pyrrolidone-5-carboxylic acid, and the
like, fractionally crystallizing the salts, and then freeing one or both of
the resolved bases, optionally repeating the process, so as obtain either
or both substantially free of the other; i.e., in a form having an optical
purity of >95%. Alternatively the racemates can be covalently linked to a
chiral compound (auxiliary) to produce diastereomers which can be separated
by chromatography or by fractional crystallization after which time the
chiral auxiliary is chemically removed to afford the pure enantiomers.The
compounds of formula I may contain a basic center and suitable acid
addition salts are formed from acids which form non-toxic salts. Examples
of salts of inorganic acids include the hydrochloride, hydrobromide,
hydroiodide, chloride, bromide, iodide, sulfate, bisulfate, nitrate,
phosphate, hydrogen phosphate. Examples of salts of organic acids include
acetate, fumarate, pamoate, aspartate, besylate, carbonate, bicarbonate,
camsylate, D and L-lactate, D and Ltartrate, esylate, mesylate, malonate,
orotate, gluceptate, methylsulfate, stearate, glucuronate, 2- napsylate,
tosylate, hibenzate, nicotinate, isethionate, malate, maleate, citrate,
gluconate, succinate, saccharate, benzoate, esylate, and pamoate salts. For
a review on suitable salts see Berge et al, J. Pharm. ScL, 1977 66:1-19 and
G. S. Paulekuhn et al. J. Med. Chem. 2007 50:6665. Technical and scientific
terms used herein have the meaning commonly understood by one of skill in
the art to which the present invention pertains, unless otherwise defined.
Reference is made herein to various methodologies and materials known to
those of skill in the art. Standard reference works setting forth the
general principles of pharmacology include Goodman and Gilman's The
Pharmacological Basis of Therapeutics, 10th Ed., McGraw Hill Companies
Inc., New York (2001). The starting materials and reagents used in
preparing these compounds generally are either available from commercial
suppliers, such as Aldrich Chemical Co., or are prepared by methods known
to those skilled in the art following procedures set forth in references.
Materials, reagents and the like to which reference are made in the
following description and examples are obtainable from commercial sources,
unless otherwise noted. General synthetic procedures have been described in
treatise such as Fieser and Fieser's Reagents for Organic Synthesis; Wiley
& Sons: New York, Volumes 1-21; R. C. LaRock, Comprehensive Organic
Transformations, 2nd edition Wiley-VCH, New York 1999; Comprehensive
Organic Synthesis, B. Trost and I . Fleming (Eds.) vol. 1-9 Pergamon,
Oxford, 1991; Comprehensive Heterocyclic Chemistry, A. R. Katritzky and C.
W. Rees (Eds) Pergamon, Oxford 1984, vol. 1-9; Comprehensive Heterocyclic
Chemistry II, A. R. Katritzky and C. W. Rees (Eds) Pergamon, Oxford 1996,
vol. 1-1 1; and Organic Reactions, Wiley & Sons: New York, 1991, Volumes
1-40 and will be familiar to those skilled in the art. In one embodiment of
the present invention there is provided a compound according to formula I
wherein A, R, R1, R2a, R2b, R2c, R3a, R3b, R4, R5, R6, Ra, Rb, Rc, Rd, X,
X1, X2 and n are as defined herein above. In all other embodiments provided
below, substituents which can bepresent in each embodiment and which are
not explicitly limited retain the broadest definition provided above.
Preferred are compounds o f the present invention wherein R2a, R2b and R2c
(i) when taken independently are selected independently from Ci_3 alkyl,
Ci_2 alkoxy or Ci_2 fluoroalkyl or (ii) when taken together, R2a and R2b
together are C2-4 methylene and R2c is Ci_3 alkyl, Ci_2 alkoxy, halogen or
Ci_2 fluoroalkyl; or (iii). either R 1 or R6 and R2a together are CH2-O and
together with atoms to which they are attached form a
2,3-dihydro-benzofuran and R2b and R2c are Ci_3 alkyl. In a second
embodiment of the present invention there is provided a compound according
to formula I wherein A is 2-oxo-l,2-dihydro-pyridin-3-yl, R is Ia, X is NR4
or O, X1 and X2 together are oxo, Ar is optionally substituted phenyl and
R2a, R2b, R2c each are methyl. In another embodiment of the present
invention there is provided a compound according to formula I wherein A is
2-oxo-l,2-dihydro-pyridin-3-yl, R is Ia, X is NR4 or O, X1 and X2 together
are oxo, Ar is optionally substituted phenyl and R 1 and R2a together are
CH2-O and together with atoms to which they are attached form a
2,3-dihydro-benzofuran and R2b and R2c are Ci 3 alkyl, preferably methyl.
Preferred are compounds wherein A r is phenyl substituted at least by (CH2)
nNR aRb wherein R a is Ci_6 acyl, Ci_6 alkylsulfonyl, Ci_6
haloalkylsulfonyl, C3_7 cycloalkylsulfonyl, C3_7 cycloalkyl- Ci_3
alkyl-sulfonyl or Ci_6 alkoxy-Ci_6 alkylsulfonyl, especially alkylsulfonyl
Rb is hydrogen and n is zero. In yet another embodiment of the present
invention there is provided a compound according to formula I wherein A is
2-oxo-l,2-dihydro-pyridin-3-yl, R is Ia, X is NR4 or O, X1 and X2 together
are oxo, Ar is optionally substituted phenyl and R6 and R2a together are
CH2-O and together with atoms to which they are attached form a
2,3-dihydro-benzofuran and R2b and R2c are Ci 3 alkyl. In still another
embodiment of the present invention there is provided a compound according
to formula I wherein A is 2-oxo-l,2-dihydro-pyridin-3-yl, R is Ia, X is NR4
or O, X1 and X2 together are oxo, Ar is optionally substituted phenyl and
R2a and R2b taken together are ethylene and R2c is Ci 3 alkyl, halogen or
Ci_2 fluoroalkyl;In a third embodiment of the present invention there is
provided a compound according to 



formula I wherein A is 2-oxo-l,2-dihydro-pyridin-3-yl, R is Ia, X is NR4 or
O, X1 and X2 together are oxo, Ar is phenyl substituted at least by (CH2)
nNR aR b wherein R a is Ci_6 acyl, Ci_6 alkylsulfonyl, Ci_6
haloalkylsulfonyl, C3_7 cycloalkylsulfonyl, C3_7 cycloalkyl-Ci_ 3
alkyl-sulfonyl or Ci_6 alkoxy-Ci_6 alkylsulfonyl, Rb is hydrogen, n is zero
and R2a, R2b, R2c each are methyl. In a fourth embodiment of the present
invention there is provided a compound according to formula I wherein A is
3-oxo-3,4-dihydro-pyrazin-2-yl, R is Ia, X is NR4 or O, X1 and X2 together
are oxo, Ar is phenyl substituted at least by (CH2) nNR aR b wherein R a is
Ci_6 acyl, Ci_6 alkylsulfonyl, Ci_6 haloalkylsulfonyl, C3_7
cycloalkylsulfonyl, C3_7 cycloalkyl-Ci_ 3 alkyl-sulfonyl or Ci_6
alkoxy-Ci_6 alkylsulfonyl, Rb is hydrogen and n is zero, R2a, R2b, R2c each
are methyl. In a fifth embodiment of the present invention there is
provided a compound according to formula I wherein A is
3-oxo-2,3-dihydro-pyridazin-4-yl, R is Ia, X is NR4 or O, X1 and X2
together are oxo, Ar is phenyl substituted at least by (CH2) nNR aR b
wherein R a is Ci_6 acyl, Ci_6 alkylsulfonyl, Ci_6 haloalkylsulfonyl, C3_7
cycloalkylsulfonyl, C3_7 cycloalkyl-Ci_ 3 alkyl-sulfonyl or Ci_6
alkoxy-Ci_6 alkylsulfonyl, Rb is hydrogen, n is zero and R2a, R2b, R2c each
are methyl. In a sixth embodiment of the present invention there is
provided a compound according to formula I wherein A is
2-oxo-l,2-dihydro-pyridin-3-yl and R is Ib. In a seventh embodiment of the
present invention there is provided a compound according to formula I
wherein A is 2-oxo-l,2-dihydro-pyridin-3-yl, R is Ib, Ar is optionally
substituted phenyl and R2a, R2b, R2c each are methyl. In a eighth
embodiment of the present invention there is provided a compound according
to formula I wherein A is 2-oxo-l,2-dihydro-pyridin-3-yl, R is Ib, Ar is
phenyl substituted at least by (CH 2)nNR aR b, R a is Ci-6 acyl, Ci-6
alkylsulfonyl, Ci-6 haloalkylsulfonyl, C3- cycloalkylsulfonyl, C3_7
cycloalkyl-Ci_3 alkyl-sulfonyl or Ci_6 alkoxy-Ci_6 alkylsulfonyl, Rb is
hydrogen, n is zero and R2a, R2b, R2c each are methyl. In a ninth
embodiment of the present invention there is provided a compound according
to formula I wherein A is 2-oxo-l,2-dihydro-pyridin-3-yl and R is Ic.In a
tenth embodiment of the present invention there is provided a compound
according to formula I wherein A is 2-oxo-l,2-dihydro-pyridin-3-yl and R is
Ic, R3a is hydrogen and R3 CH Ar, Ar is optionally substituted phenyl and
R2a, R2b, R2c each are methyl. In an eleventh embodiment of the present
invention there is provided a compound according to formula I wherein A is
2-oxo-l,2-dihydro-pyridin-3-yl and R is Ic, R3a is hydrogen and R3b is
CH2Ar, Ar is phenyl substituted at least by (CH 2)nNR aR b, R a is Ci_6
acyl, Ci_6 alkylsulfonyl, Ci_6 haloalkylsulfonyl, C3_7 cycloalkylsulfonyl,
C3_7 cycloalkyl-Ci_3 alkyl-sulfonyl or Ci_6 alkoxy-Ci_6 alkylsulfonyl, Rb
is hydrogen, n is zero and R2a, R2b, R2c each are methyl. In a twelfth
embodiment of the present invention there is provided a compound according
to formula I wherein A is 2-oxo-l,2-dihydro-pyridin-3-yl and R is Ic, R3a
and R3b together are =CHAr, Ar is optionally substituted phenyl and R2a,
R2b, R2c are methyl. In an thirteenth embodiment of the present invention
there is provided a compound according to formula I wherein A is
2-oxo-l,2-dihydro-pyridin-3-yl and R is Ic, R3a and R3b together are =CHAr,
Ar is phenyl substituted at least by (CH 2)nNR aRb, R a is Ci_6 acyl, Ci_6
alkylsulfonyl, Ci_ 6 haloalkylsulfonyl, C3-7 cycloalkylsulfonyl, C3-7
cycloalkyl-Ci_3 alkyl-sulfonyl or Ci_6 alkoxy-Ci_ 6 alkylsulfonyl, R b is
hydrogen, n is zero and R2a, R2b, R2c are methyl. In a fourteenth
embodiment the is provided a compound according to formula I selected from
the compounds I - 1 to 1-18 in TABLE I . In a fifteenth embodiment of the
present invention there is provide a method of treating a HCV infection in
a patient in need thereof comprising administering a therapeutically
effective amount of a compound according to formula A-R wherein A, R , R 1,
R2a, R2b, R2c, R3a, R3b, R4, R5, R6, R a, Rb, Rc, Rd, X, X1, X2 and n are
as defined hereinabove. In a sixteenth embodiment of the present invention
there is provide a method of treating a HCV infection in a patient in need
thereof comprising co-administering a therapeutically effective amount of a
compound according to formula A-R wherein A, R , R1, R2a, R2b, R2c, R3a,
R3b, R4, R5, R6, R a, Rb, Rc, Rd, X, X1, X2 and n are as defined herein
above and at least one immune system modulator and/or at least one
antiviral agent that inhibits replication of HCV.In a seventeenth
embodiment of the present invention there is provide a method of treating a
disease caused by HCV in a patient in need thereof comprising
co-administering a therapeutically effective amount of a compound according
to formula A-R wherein A, R, R1, R2a, R2b, R2c, R3a, R3b, R4, R5, R6, Ra,
Rb, Rc, Rd,X, X1, X2 and n are as defined herein above and at least one
immune system modulator selected from interferon, interleukin, tumor
necrosis factor or colony stimulating factor. In a eighteenth embodiment of
the present invention there is provide a method of treating a HCV infection
in a patient in need thereof comprising co-administering a therapeutically
effective amount of a compound according to formula A-R wherein A, R, R1,
R2a, R2b, R2c, R3a, R3b, R4, R5, R6, Ra, Rb, Rc, Rd, X, X1, X2 and n are as
defined herein above and an interferon or chemically derivatized
interferon. In a nineteenth embodiment of the present invention there is
provide a method of treating a HCV infection in a patient in need thereof
comprising co-administering a therapeutically effective amount of a
compound according to formula A-R wherein A, R, R1, R2a, R2b, R2c, R3a,
R3b, R4, R5, R6, Ra, Rb, Rc, Rd, X, X1, X2 and n are as defined herein
above and another antiviral compound selected from the group consisting of
a HCV protease inhibitor, another HCV polymerase inhibitor, a HCV helicase
inhibitor, a HCV primase inhibitor and a HCV fusion inhibitor. In a
twentieth embodiment of the present invention there is provided a method
for inhibiting viral replication in a cell by delivering a therapeutically
effective amount of a compound of the formula A-R wherein A, R, R1, R2a,
R2b, R2c, R3a, R3b, R4, R5, R6, Ra, Rb, Rc, Rd, X, X1, X2 and n are as
defined herein above admixed with at least one pharmaceutically acceptable
carrier, diluent or excipient. In a further embodiment there is provided
the use of compounds of formula A-R for the preparation of a medicament for
the treatment of HCV infection. In a further embodiment there is provided
the use of a compound of formula A-R together with at least one immune
system modulator and/or at least one antiviral agent that inhibits
replication of HCV for the preparation of a medicament for the treatment of
HCV infection.In a further embodiment there is provided the use of a
compound of formula A-R for the preparation of a medicament for the
treatment of HCV infection for co-administration with an interferon or
chemically derivatized interferon. In a further embodiment of the present
invention there is provided a composition comprising a 



compound according to formula A-R wherein A, R , R1, R2a, R2b, R2c, R3a,
R3b, R4, R5, R6, Ra, Rb, Rc, Rd, X, X1, X2 and n are as defined herein
above admixed with at least one pharmaceutically acceptable carrier,
diluent or excipient. The term "alkyl" as used herein without further
limitation alone or in combination with other groups, denotes an unbranched
or branched chain, saturated, monovalent hydrocarbon residue containing 1
to 10 carbon atoms. The term "lower alkyl" denotes a straight or branched
chain hydrocarbon residue containing 1 to 6 carbon atoms. "Ci-6 alkyl" as
used herein refers to an alkyl composed of 1 to 6 carbons. Examples of
alkyl groups include, but are not limited to, lower alkyl groups include
methyl, ethyl, propyl, o-propyl, n-butyl, iert-butyi, tert-butyi,
neopentyl, hexyl, and octyl. The definitions described herein may be
appended to form chemically-relevant combinations, such as
"heteroalkylaryl," "haloalkylheteroaryl," "arylalkylheterocyclyl,"
"alkylcarbonyl," "alkoxyalkyl," and the like. When the term "alkyl" is used
as a suffix following another term, as in "phenylalkyl," or "hydroxyalkyl,"
this is intended to refer to an alkyl group, as defined above, being
substituted with one to two substituents selected from the other
specifically-named group. Thus, for example, "phenylalkyl" refers to an
alkyl group having one to two phenyl substituents, and thus includes
benzyl, phenylethyl, and biphenyl. An "alky lamino alkyl" is an alkyl group
having one to two alkylamino substituents. "Hydroxyalkyl" includes
2-hydroxyethyl, 2- hydroxypropyl, 1-(hydro xymethyl)-2-methylpropyl,
2-hydroxybutyl, 2,3-dihydroxybutyl, 2- (hydroxymethyl), 3-hydroxypropyl,
and so forth. Accordingly, as used herein, the term "hydroxyalkyl" is used
to define a subset of heteroalkyl groups defined below. The term -
(ar)alkyl refers to either an unsubstituted alkyl or an aralkyl group. The
term (hetero)aryl or (hetero)aryl refers to either an aryl or a heteroaryl
group. The term "alkylene" as used herein denotes a divalent saturated
linear hydrocarbon radical of 1 to 10 carbon atoms (e.g., (CH 2)n)or a
branched saturated divalent hydrocarbon radical of 2 to 10 carbon atoms
(e.g., -CHMe- or -CH 2CH(Z-Pr)CH 2-), unless otherwise indicated. Co-4
alkylenerefers to a linear or branched saturated divalent hydrocarbon
radical comprising 1-4 carbon atoms or, in the case of Co, the alkylene
radical is omitted. Except in the case of methylene, the open valences of
an alkylene group are not attached to the same atom. Examples of alkylene
radicals include, but are not limited to, methylene, ethylene, propylene,
2-methyl-propylene, 1,1- dimethyl-ethylene, butylene, 2-ethylbutylene. The
term "alkoxy" as used herein means an -O-alkyl group, wherein alkyl is as
defined above such as methoxy, ethoxy, n-propyloxy, z-propyloxy,
n-butyloxy, z-butyloxy, -butyloxy, pentyloxy, hexyloxy, including their
isomers. "Lower alkoxy" as used herein denotes an alkoxy group with a
"lower alkyl" group as previously defined. "Ci-io alkoxy" as used herein
refers to an-O-alkyl wherein alkyl is Ci_io. The term "halo alkyl" as used
herein denotes a unbranched or branched chain alkyl group as defined above
wherein 1, 2, 3 or more hydrogen atoms are substituted by a halogen.
Examples are 1-fluoromethyl, 1-chloromethyl, 1-bromomethyl, 1-iodomethyl,
difluoromethyl, trifluoromethyl, trichloromethyl, 1-fluoro ethyl,
1-chloroethyl, 1 2-fluoroethyl, 2-chloroethyl, 2- bromoethyl,
2,2-dichloroethyl, 3-bromopropyl or 2,2,2-trifluoroethyl. The term
"fluoroalkyl" as used herein refers to a haloalkyl moiety wherein fluorine
is the halogen. The term "haloalkoxy" as used herein refers to a group -OR
where R is haloalkyl as defined herein. The term "halo alky It hio" as used
herein refers to a group -SR where R is haloalkyl as defined herein. The
term "halogen" or "halo" as used herein means fluorine, chlorine, bromine,
or iodine. The terms "hydroxyalkyl" and "alkoxyalkyl" as used herein
denotes alkyl radical as herein defined wherein one to three hydrogen atoms
on different carbon atoms is/are replaced by hydroxyl or alkoxy groups
respectively. A Ci_3 alkoxy-Ci_6 alkyl moiety refers to a Ci_6 alkyl
substituent in which 1 to 3 hydrogen atoms are replaced by a Ci_3 alkoxy
and the point of attachment of the alkoxy is the oxygen atom. The terms
"hydroxyalkoxy" and "alkoxyalkoxyl" as used herein denotes alkoxy radical
as herein defined wherein one to three hydrogen atoms on different carbon
atoms is/are replaced by hydroxyl or alkoxy groups respectively. A Cl-3
alkoxy-Cl-6 alkoxy moiety refers to a Cl-6 alkoxy substituent in which 1
to3 hydrogen atoms are replaced by a Cl -3 alkoxy and the point of
attachment of the alkoxy is the oxygen atom. The terms "alkoxycarbonyl" and
"aryloxycarbonyl"as used herein denotes a group of formula - C(=O)OR
wherein R is alkyl or aryl respectively and alkyl and aryl are as defined
herein. The term "cyano" as used herein refers to a carbon linked to a
nitrogen by a triple bond, i.e., - CN . The term "nitro" as used herein
refers to a group -NO . The term "carboxy" as used herein refers to a group
-CO H. The term oxo refers to a doubly bonded oxygen ( =0),, i.e. a
carbonyl group. The term "acyl" (or "alkanoyl") as used herein denotes a
group of formula -C(=O)R wherein R is hydrogen or lower alkyl as defined
herein. The term or "alkylcarbonyl" as used herein denotes a group of
formula C(=O)R wherein R is alkyl as defined herein. The term Ci_6 acyl or
"alkanoyl" refers to a group -C(=O)R contain 1 to 6 carbon atoms. The Ci
acyl group is the formyl group wherein R = H and a C6 acyl group refers to
hexanoyl when the alkyl chain is unbranched. The term "arylcarbonyl" or
"aroyl" as used herein means a group of formula C(=O)R wherein R is an aryl
group; the term "benzoyl" as used herein an "arylcarbonyl" or "aroyl" group
wherein R is phenyl. The term "acylamino" as used herein denotes a group of
formula -NHC(=0)R wherein R is hydrogen or lower alkyl as defined herein.
Ci_6 acyl-amino refers to an acylamino group wherein the C(=O)R moiety
contains a total of 6 carbon atoms. The term "cyclic amine" as used herein
refers to a saturated carbon ring, containing from 3 to 6 carbon atoms as
defined above, and wherein at least one of the carbon atoms is replaced by
a heteroatom selected from the group consisting of N, O and S, for example,
piperidine, piperazine, morpholine, thiomorpholine, di-oxo-thiomorpholine,
pyrrolidine, pyrazoline, imidazolidine, azetidine wherein the cyclic carbon
atoms are optionally substituted by one or more substituents, selected from
the group consisting of halogen, hydroxy, phenyl, lower alkyl, lower alkoxy
or 2-hydrogen atoms on a carbon are both replace by oxo (=0). When the
cyclic amine is a piperazine, one nitrogen atom can be optionally
substituted by Ci_6 alkyl, Ci_6 acyl, Ci_ 6 alkylsulfonyl.The terms
"alkylsulfonyl" and "arylsulfonyl" as used herein denotes a group of
formula - S(=O)2R wherein R is alkyl or aryl respectively and alkyl and
aryl are as defined herein. The term Ci_3 alkylsulfonylamido as used herein
refers to a group RSO NH- wherein R is a Ci_3 



alkyl group as defined herein. The terms Ci_6 halo alkylsulfonyl, C3_7 eye
Io alkylsulfonyl, C3_7 cycloalkyl-Ci_3 alkyl-sulfonyl or Ci_6 alkoxy-Ci_6
alkylsulfonyl refer to a compound, S(=O)2R wherein R is Ci_6 haloalkyl,
C3-7 cycloalkyl, C3-7 cycloalkyl-Ci_3 alkyl and Ci_6 alkoxy-Ci_6 alkyl,
respectively. The terms "alkylsulfonylamino" and "arylsulfonylamino"as used
herein denotes a group of formula -NR'S(=O)2R wherein R is alkyl or aryl
respectively, R' is hydrogen or Ci_3 alkyl, and alkyl and aryl are as
defined herein. The term "sulfamoyl" as used herein refers to the radical
-S(O) NH . The terms "Nalkylsulfamoyl" and "N, N-dialkylsulfamoyl" as used
herein refers to the radical -S(O) 2NRR", wherein R' and R" are hydrogen
and lower alkyl and R' and R" are independently lower alkyl respectively.
Examples of N-alkylsulfamoyl substituents include, but are not limited to
methylaminosulfonyl, o-propylaminosulfonyl. Examples of
N,N-dialkylsulfamoyl substituents include, but are not limited to
dimethylaminosulfonyl, o-propyl-methylaminosulfonyl. The term "carbamoyl"
as used herein means the radical -CONH 2. The prefix "N-alkylcabamoyl" and
"N,N-dialkylcarbamoyl" means a radical CONHR or CONRR" respectively wherein
the R' and R" groups are independently alkyl as defined herein. The prefix
N-arylcabamoyl" denotes the radical CONHR' wherein R' is an aryl radical as
defined herein. The term "benzyl" as used herein refers to a C HsCH 2
radical wherein the phenyl ring which can optionally be substituted with
one or more, preferably one or three substituents independently selected
from hydroxy, thio, cyano, alkyl, alkoxy, lower haloalkoxy, alkylthio,
halogen , haloalkyl, hydroxyalkyl, nitro, alkoxycarbonyl, amino,
alkylamino, dialkylamino, aminoalkyl, alkylamino alkyl, and dialkylamino
alkyl, alkylsulfonyl, arylsulf nyl, alkylamino sulfonyl, arylaminosulfonyl,
alkylsulfonylamino, arylsulfonylamino, carbamoyl, alkylcarbamoyl and
dialkylcarbamoyl, arylcarbamoyl, alkylcarbonylamino, arylcarbonylamino,
unless otherwise indicated. The term "pyridine" ("pyridinyl) refers to a
six-membered hetero aromatic ring with one nitrogen atom. The terms
"pyrimidine" (pyrimidinyl), "pyrazine" ("pyrazinyl") and
"pyridazine"("pyridazinyl") refer to a six-membered nonfused heteroaromatic
ring with two nitrogen atoms disposed in a 1,3, a 1,4 and a 1,2
relationship respectively. The respective radical names are in parentheses.
The terms (i) 3-oxo-3,4-dihydro-pyrazin-2-yl, (U)
3-oxo-2,3-dihydro-pyridazin-4-yl or (Ui) 2-
oxo-l,2-dihydro-pyrimidin-4-one-5-yl, (iv) 2-oxo-l,2-dihydro-pyridin-3-yl
and (v) 6-oxo-l,6- dihydro-[l,2,4]triazin-5-yl refer to the following
moieties: (0 (H) (Hi) (iv) (v) The phrase "substituted at least by
(CH2)nNRcRd" in reference to Ar simply indicates the ring is substituted by
(CH2)nNRcRd but other additional optional substitutions within the scope of
the claim are permitted. Compounds of the present invention and their
isomeric forms and pharmaceutically acceptable salts thereof are also
useful in treating and preventing viral infections, in particular,
hepatitis C infection, and diseases in living hosts when used in
combination with each other and with other biologically active agents,
including but not limited to the group consisting of interferon, a
pegylated interferon, ribavirin, protease inhibitors, polymerase
inhibitors, small interfering RNA compounds, antisense compounds,
nucleotide analogs, nucleoside analogs, immunoglobulins, immunomodulators,
hepatoprotectants, antiinflammatory agents, antibiotics, antivirals and
anti-infective compounds. Such combination therapy may also comprise
providing a compound of the invention either concurrently or sequentially
with other medicinal agents or potentiators, such as ribavirin and related
compounds, amantadine and related compounds, various interferons such as,
for example, interferon-alpha, interferon-beta, interferon gamma and the
like, as well as alternate forms of interferons such as pegylated
interferons. Additionally combinations of ribavirin and interferon, may be
administered as an additional combination therapy with at least one of the
compounds of the present invention. In one embodiment, the compounds of the
present invention according to formula I are used in combination with other
active therapeutic ingredients or agents to treat patients with an HCV
viral infection. According to the present invention, the active therapeutic
ingredient used in combination with the compound of the present invention
can be any agent having a therapeutic effect when used in combination with
the compound of the present invention. For example, the active agent used
in combination with the compound of the present invention can be
interferons,ribavirin analogs, HCV NS3 protease inhibitors, nucleoside
inhibitors of HCV polymerase, nonnucleoside inhibitors of HCV polymerase,
and other drugs for treating HCV, or mixtures thereof. Examples of the
nucleoside NS5b polymerase inhibitors include, but are not limited to
NM-283, valopicitabine, R1626, PSI-6130 (R1656), IDX184 and IDX102 (Idenix)
BILB 1941. Examples of the non-nucleoside NS5b polymerase inhibitors
include, but are not limited to HCV-796 (ViroPharma and Wyeth) ,MK-0608,
MK-3281 (Merck), NM-107, R7128 (R4048), VCH-759, GSK625433 and GSK625433
(Glaxo), PF-868554 (Pfizer), GS-9190 (Gilead), A- 837093 and A848837 (Abbot
Laboratories), ANA598 (Anadys Pharmaceuticals); GL100597 (GNLB/NVS), VBY
708 (ViroBay), benzimidazole derivatives (H. Hashimoto et al WO 01/47833,
H. Hashimoto et al WO 03/000254, P. L. Beaulieu et al WO 03/020240 A2; P.
L. Beaulieu et al. US 6,448,281 Bl; P. L. Beaulieu et al. WO 03/007945 Al),
benzo-1,2,4- thiadiazine derivatives (D. Dhanak et al. WO 01/85172 Al,
filed 5/10/2001; D. Chai et al, WO2002098424, filed 6/7/2002, D. Dhanak et
al. WO 03/037262 A2, filed 10/28/2002; K. J . Duffy et al. WO03/099801 Al,
filed 5/23/2003, M. G. Darcy et al. WO2003059356, filed 10/28/2002; D.Chai
et al. WO 2004052312, filed 6/24/2004, D.Chai et al. WO2004052313, filed
12/13/2003; D. M. Fitch et al, WO2004058150, filed 12/1 1/2003; D. K.
Hutchinson et al WO2005019191, filed 8/19/2004; J . K. Pratt et al WO
2004/041818 Al, filed 10/31/2003), 1,1- dioxo-4H-benzo[l,4]thiazin-3-yl
derivatives (J. F. Blake et al in U. S. Patent Publication US20060252785
and l,l-dioxo-benzo[d]isothazol-3-yl compounds (J. F. Blake et al in U. S.
Patent Publication 2006040927). Examples of the HCV NS3 protease inhibitors
include, but are not limited to SCH-503034 (Schering, SCH-7), VX-950
(telaprevir, Vertex), BILN-2065 (Boehringer-Ingelheim, BMS-605339 (Bristol
Myers Squibb), and ITMN-1 9 1 (Intermune). Examples of the interferons
include, but are not limited to pegylated rIFN-alpha 2b, pegylated
rIFN-alpha 2a, rIFN-alpha 2b, rIFN-alpha 2a, consensus IFN alpha
(infergen), feron, reaferon, intermax alpha, r-IFNbeta, infergen and
actimmune, IFN-omega with DUROS, albuferon, locteron, Albuferon, Rebif,
oral interferon alpha, IFNalpha-2b XL, AVI-005, PEG-Infergen, and pegylated
IFN-beta. Ribavirin analogs and the ribavirin prodrug viramidine
(taribavirin) have been administered with 



interferons to control HCV. Commonly used abbreviations include: acetyl
(Ac), aqueous (aq.), atmospheres (Atm), 2,2'-
bis(diphenylphosphino)-l,l'-binaphthyl (BINAP), tert-butoxycarbonyl (Boc),
di-tert-butyl pyrocarbonate or boc anhydride (BOC O), benzyl (Bn), butyl
(Bu), Chemical Abstracts Registration Number (CASRN), benzyloxycarbonyl
(CBZ or Z), carbonyl diimidazole (CDI), l,5-diazabicyclo[4.3.0]non-5-ene
(DBN), l,8-diazabicyclo[5.4.0]undec-7-ene (DBU),
N,N'-dicyclohexylcarbodiimide (DCC), 1,2-dichloroethane (DCE),
dichloromethane (DCM), diethyl azodicarboxylate (DEAD),
di-zso-propylazodicarboxylate (DIAD), di-zso-butylaluminurnhydride (DIBAL
or DIBAL-H), di-wo-piopylethylamine (DIPEA), N,N-dimethyl acetamide (DMA),
4- N,N-dimethylaminopyridine (DMAP), N,N-dimethylformamide (DMF), dimethyl
sulfoxide (DMSO), l-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (EDCI), ethyl (Et), ethyl acetate (EtOAc), ethanol (EtOH),
2-ethoxy-2H-quinoline-l-carboxylic acid ethyl ester (EEDQ), diethyl ether
(Et O), O-(7-azabenzotriazole-l-yl)-N, N,N'N'-tetramethyluronium
hexafluorophosphate acetic acid (HATU), acetic acid (HOAc),
1-N-hydroxybenzotriazole (HOBt), high pressure liquid chromatography
(HPLC), zso-propanol (IPA), methanol (MeOH), melting point (mp), MeSO -
(mesyl or Ms), methyl (Me), acetonitrile (MeCN), mchloroperbenzoic acid
(MCPBA), mass spectrum (ms), methyl tert-butyl ether (MTBE),
Nmethylmorpholine (NMM), N-methylpyrrolidone (NMP), phenyl (Ph), propyl
(Pr), zso-propyl (i- Pr), pounds per square inch (psi), pyridine (pyr),
room temperature (rt or RT), satd. (saturated), tert-butyldimethylsilyl or
t-BuMe 2Si (TBDMS), triethylamine (TEA or Et3N), Inflate or CF3SO2- (Tf),
trifluoro acetic acid (TFA),
O-benzotriazol-l-yl-N,N,N',N'-tetramethyluronium tetrafluoroborate (TBTU),
thin layer chromatography (TLC), tetrahydrofuran (THF),
tetramethylethylenediamine (TMEDA), trimethylsilyl or Me3Si (TMS),
p-toluenesulfonic acid monohydrate (TsOH or pTsOH), 4-Me-CeH4SO 2- or tosyl
(Ts), N-urethane-N-carboxyanhydride (UNCA). Conventional nomenclature
including the prefixes normal ("-), iso (i-), secondary (sec-), tertiary
(tert-) and neo- have their customary meaning when used with an alkyl
moiety. (J. Rigaudy and D. P. Klesney, Nomenclature in Organic Chemistry,
IUPAC 1979 Pergamon Press, Oxford.). COMPOUNDS AND PREPARATION Examples of
representative compounds encompassed by the present invention and within
the scope of the invention are provided in TABLE I . These examples and
preparations which follow are provided to enable those skilled in the art
to more clearly understand and to practice the present invention. They
should not be considered as limiting the scope of the invention, but merely
as being illustrative and representative thereof. Compounds of the present
invention can be made by a variety of methods depicted in the illustrative
synthetic reaction schemes shown and described below. The starting
materials and reagents used in preparing these compounds generally are
either available from commercial suppliers, such as Aldrich Chemical Co.,
or are prepared by methods known to those skilled in the art following
procedures set forth in references such as Fieser and Fieser's Reagents for
Organic Synthesis; Wiley & Sons: NewYork, Volumes 1-21; R. C. LaRock,
Comprehensive Organic Transformations, 2nd edition Wiley-VCH, New York
1999; Comprehensive Organic Synthesis, B. Trost and I . Fleming (Eds.) vol.
1-9 Pergamon, Oxford, 1991; Comprehensive Heterocyclic Chemistry, A. R.
Katritzky and C. W. Rees (Eds) Pergamon, Oxford 1984, vol. 1-9;
Comprehensive Heterocyclic Chemistry II, A. R. Katritzky and C. W. Rees
(Eds) Pergamon, Oxford 1996, vol. 1-1 1; and Organic Reactions, Wiley &
Sons: New York, 1991, Volumes 1-40. The following synthetic reaction
schemes are merely illustrative of some methods by which the compounds of
the present invention can be synthesized, and various modifications to
these synthetic reaction schemes can be made and will be suggested to one
skilled in the art having referred to the disclosure contained in this
Application. The starting materials and the intermediates of the synthetic
reaction schemes can be isolated and purified if desired using conventional
techniques, including but not limited to, filtration, distillation,
crystallization, chromatography, and the like. Such materials can be
characterized using conventional means, including physical constants and
spectral data. Unless specified to the contrary, the reactions described
herein preferably are conducted under an inert atmosphere at atmospheric
pressure at a reaction temperature range of from about -78 0C to about 150
0C, more preferably from about 0 C to about 125 C, and most preferably and
conveniently at about room (or ambient) temperature, e.g., about 20 C. Some
compounds in following schemes are depicted as a Markush structure with
generalized substituents; however, one skilled in the art will immediately
appreciate that the nature of the R groups as defined in the claims can
varied as defined in the appended claims to afford the various compounds
contemplated in this invention. Moreover, the reaction conditions are
exemplary and alternative conditions can be identified without undue
experimentation. The reaction sequences in the following examples are not
meant to limit the scope of the invention as set forth in the claims. In
general, the nomenclature used in this Application is based on AUTONOM(tm)
v.4.0, a Beilstein Institute computerized system for the generation of
IUPAC systematic nomenclature. If there is a discrepancy between a depicted
structure and a name given that structure, the depicted structure is to be
accorded more weight. In addition, if the stereochemistry of astructure or
a portion of a structure is not indicated with, for example, bold or dashed
lines, the structure or portion of the structure is to be interpreted as
encompassing all stereoisomers of it Examples of representative compounds
encompassed by the present invention and within the scope of the invention
are provided in the following Table. These examples and preparations which
follow are provided to enable those skilled in the art to more clearly
understand and to practice the present invention. They should not be
considered as limiting the scope of the invention, but merely as being
illustrative and representative thereof. Table IREFUND SYSTEM AND METHOD
BACKGROUND The present invention relates to apparatus, systems and methods
for obtaining tax refunds associated with purchases. Tax refund systems are
offered in many countries for travellers. Providing tax free shopping can
be attractive to visitors to a country and can help to promote tourism.
However, traditionally, the administration for tax free shopping schemes
has been paper-based with merchants issuing vouchers or cheques at a point
of sale, and then customs verifying the export of the goods at a border.
Although regulations vary from country to country, the traditional format
for providing tax free shopping is for a 



merchant in a country to identify and verify that a customer is a visiting
traveller entitled to a tax refund, and then to issue the voucher that
includes details of the traveller and the purchased item and then for
custom to verify at the point of exit from the country that an item being
exported and the traveller correspond to the item and traveller identified
on the voucher. The refund can then be made. Tax refund operators act with
merchants and customs to facilitate the operation of this process and to
manage the paperwork associated therewith. However, such a process is very
labour and cost intensive. However, there are significant technical
difficulties in ensuring that a tax refund system can operate efficiently,
while at the same time being secure. The present invention seeks to provide
a technological solution to such problems.SUMMARY Aspects of the invention
are defined in the claims. An aspect of the invention provides an apparatus
comprising a validation system. Validation system input means is configured
to receive an identifier for at least one of a user or a purchase
transaction. Validation system processing means is configured to prompt the
user to input information for obtaining a tax refund associated with one or
more purchase transactions. The validation system processing means is
further configured to cause information relating to users and purchase
transactions and stored in a storage system to be updated based on
information input by the user. The validation system processing means is
further configured to transmit a validation request message that identifies
the user to validate a tax refund for the one or more purchases for an
eligible user, eligibility being derived from user related information. The
validation system processing means is further operable to receive a
response message from the approval system and to indicate via validation
system output means to the user whether a refund associated with one or
more of the purchases has been validated. A computer implemented method of
processing a refund at a validation system, comprises: validation system
input means receiving an identifier for at least one of a user or a
purchase transaction; validation system processing means prompting the user
to input information for obtaining a tax refund associated with one or more
purchase transactions; validation system processing means causing
information relating to users and purchase transactions and stored in a
storage system to be updated based on information input by the user; the
validation system processing means transmitting a validation request
message that identifies the user to validate a tax refund for the one or
more purchases for an eligible user, eligibility being derived from user
related information; and the validation system processing means receiving a
response message from the approval system and to indicate to the user via a
validation system output means whether a refund associated with one or more
of the purchases has been validated. Although various aspects of the
invention are set out in the accompanying claims, other aspects of the
invention include any combination of features from the described
embodiments and/or the accompanying dependent claims with the featuresof
the independent claims, and not solely the combinations explicitly set out
in the accompanying claims.BRIEF DESCRIPTION OF THE DRAWINGS Embodiments
are described, by way of example only, with reference to the accompany
drawings. Figure 1 is a schematic diagram of an example embodiment of a
refund system according to an embodiment of the invention; Figure 2 is a
schematic system overview; Figures 3-7 form flow diagrams of an example
method of operation.DETAILED DESCRIPTION An example embodiment of the
invention seeks to provide simplicity of operation while providing
flexibility of use. In the example embodiment one or more systems
coordinate processing of purchases and refunds using one or more tokens
that uniquely identify a user, for example a traveller. The one or more
systems can be operated by a Tax Refund Operator (TRO). As well as
providing administration of the refund operations, the TRO can provide
education for a user and merchants throughout the process. Through the use
of information technology systems, the TRO can ensure the integrity of the
system. Figure 1 illustrates an example method, apparatus and system for
managing a refund process. In the example process shopping and receiving of
a receipt (issuing 30) is separated from further processing (acquiring 32,
authorisation 34 and payment 36). As with credit and debit cards, there can
be multiple providers of issuing services, and multiple acquirers of
transactions and processing. For example there can be multiple TROs. A wide
range of point of sale (POS) devices and in-store support for user shopping
can be provided. In an example embodiment, a merchant system provides the
issuing 30 of transactions using TRO provided POS devices and/or software,
a TRO host system carries out the acquiring 32, a customs approval system
carries out the authorization 34 and a TRO host system carries out the
refund payment 36. An automated kiosk (validation system) at a point of
exit from a territory can be used for registration and for an approval
request. The refund payment can be handled by a refund desk (run by the
TRO) for immediate refunds in cash or via information captured earlier in
the process for non-cash refunds using back-office processes by the TRO.
Alternatively, or in addition, the kiosks could be configured to provide
refund payments. Typically, a determination of eligibility will be made in
store at a time or purchase. However, subject to legal requirements in a
given territory, the determination of eligibility and identity can be moved
away from a point of sale to the point of exit from the territory. An
example embodiment can provide simplicity and flexibility of use as
perceived by the users of the system, while also providing security and
integrity of operation.In a conventional approach, shop assistants and
counter cashiers are expected to be able to verify eligibility for a tax
refund by examining the passport of the user. In fact, many users are
reluctant to carry their passports while out shopping, and so 



some shops permit the user to fill in such details that are required on
refund vouchers after leaving the shop. As indicated above, subject to
legislative requirements in a give territory, user (e.g., traveller)
purchases can be recorded using a token when making a purchase and
eligibility could be determined at a point exit from the territory. By
moving the determination of eligibility away from the point of sale, the
dependence on people who are less well trained can be reduced, and
eligibility can then be performed by properly equipped trained customs or
other staff or even by machine (e.g., using biometric testing). Examples of
possible tokens can include a passport number, a passport, a landing card,
an identity card number, an identity card, a drivers licence number, a
drivers licence, a payment card number, a payment card, a card refund
operator card number, a card refund operator card, a visitor card number, a
visitor card, a user defined identifier, a mobile phone, etc. As indicated,
the token could be a visitor card or other visitor token that could be
issued to the user, for example on entry to the territory, with or without
checking of identity at this stage. The visitor token could, for example,
be a chip card or a card with a magnetic stripe or a bar code that would
have a unique number. By presenting the token when making a purchase, a
record of the purchase can be made associated with the token. A computer
record can be made of an association between the token and a transaction
identifier for a purchase transaction for one or more purchases. The token
can then be used subsequently to retrieve the record of the transaction(s)
on exit from the territory to validate the refund on later purchases, for
example for one or more subsequent trips. In an example embodiment, a
computer record of the transaction identifier could be stored without a
token if no token is available, the transaction identifier effectively
becoming a temporary token. In the following a system and method of an
example embodiment of a tax refund system for a territory is described with
reference to Figure 1 in which one or more TROs, for example multiple TROs,
affiliate merchants, and then provide taxrefunds to users through the user
of a self-service kiosk 22 at an exit point from a territory. A token can
be allocated to a user at stage 102. This can be done before or at a point
of entry to the territory or at a point of sale. Alternatively, it can be
allocated following a purchase, for example at a kiosk 22 on exiting the
territory in which the purchase is made and then be usable for subsequent
trips, or at some intermediate time. In the latter case, the temporary
token represented by a transaction identifier for the purchase can be used
to form or to set up a token for the user. In one example the user can
choose a token to be used. For example the user could specify, for example
via a website, or at a point of sale or other terminal, or in response to
being asked by a merchant, or at a kiosk 22, a particular token to be used
(e.g., a token of one of the types referenced above). For example, a user
can register his/her details and associate his/her details with one or more
tokens by registering on a web site provided by a TRO. The TRO can then
provide information to the user about refund opportunities and processes.
Alternatively, or in addition, the user could be issued with a token (for
example a visitor card as mentioned above). User details can then be
recorded in an input station local to the point of issue, for example at
the point of entry to the territory, at a point of sale, or a point of exit
from the territory, or the issued token could be linked to user details
pre-entered on the TRO website. A suitable input station can include, for
example, a computer processor and memory, one or more input interfaces in
the form of one or more of a keypad, a keyboard, a touch sensitive screen,
a card reader, a machine readable identifier reader, a document scanner, a
voiceactivated input, and one or more output interfaces in the form of one
or more of a display, a printer, a card writer, a speaker. The input
station could also be provided with a finger print reading and/or camera
technology for verifying biometric information held on a machine readable
user identifier (e.g., an ID document such as a passport). A token
identifier (for example a number unique to the token along with details of
the user (the traveller) can be provided 103 to and held at an acquiring
host server system 20 where the identifier and the user details are
recorded (stored). The host server system 20 can comprise one or more
server computers, each comprising one or more processors and memory,
located in a single place or in a distributed system. Theefficiency of the
system is enhanced where the identifier for the token and the details of
the user are forwarded to the host server system and are recorded in real
time. In the event that a transaction identifier has been stored without a
separate token identifier, then the token identifier when issued can be
associated with the transaction in the acquiring host server system 20, for
example. The user 12 can make purchases at 104, for example at a merchant,
using the token if available. When presented with the normal shop receipt,
the user 12 can be asked if a tax refund is required (or the user can ask
for a tax refund). If a refund is desired, a second, simple transaction can
be created by entering a receipt identifier (e.g. a receipt number), the
value of the goods purchased, and the token identifier, if available. Thus,
in this example embodiment, information including two or three items
(receipt identifier, value of purchase, and token identifier if available)
can then be electronically transmitted by a merchant system 14 to the
acquiring server system 20. The merchant system 14 can comprise one or more
computers, each comprising one or more processors and memory, located in a
single place or in a distributed system. The functionality can be
integrated into a point of sale (POS) terminal where purchase details are
directly retrieved from an electronic cash register (ECR) and therefore
there is no need to enter this information again. Alternatively, the
information could be entered in a stand alone terminal such as a web based
issuing application, a card payment terminal not linked to an ECR, other
applications or software not linked to an ECR. These alternatives could
require re-entry of the relevant purchase details to allow an approval
system of a customs officer to verify the purchases made. 



There may be only one TRO in a market. However, where there are multiple
TROs in a market, there can be multiple acquiring system hosts 20. The
relationship between a merchant and a TRO is that of merchant and acquirer
(to use the credit/debit card example). Each TRO affiliates its own
merchants and is responsible for the point of sale (POS) devices and
integrated software that creates a tax refund transaction. The transaction
message can therefore be transmitted 105 to the TRO acquiring host system
20 where further processing can be performed. The transaction message
format between the POS and the acquiring host can take any appropriate form
as this can be proprietary. In one example the transaction message
transmitted between themerchant system 14 and the acquiring host 20
contains the token identifier (e.g., a token number) if available, a
receipt identifier (e.g. a receipt number), references to the goods
purchased, a merchant identifier, a TRO identifier, a time and date stamp,
and a security hash (which is used to prevent tampering). It may in
addition contain information about a tour guide, promotional codes, or any
other data that the TRO wishes to collect. A separate acquiring host system
20 can be provided for each TRO, so that commercially sensitive information
can be kept separate in that each TRO is only able to see transactions
generated by its affiliated merchants. All tax refund transactions
generated by affiliated merchants can be stored in the database of the
acquiring host system 20. A transaction record as stored in memory of the
acquiring host system can include, for example, a unique transaction
identifier for the transaction, a token identifier (e.g., a token number)
where available, a receipt identifier (e.g. a receipt number), references
to the goods purchased, a merchant identifier and a time and date stamp.
The acquiring host system 20 can allocate the unique transaction identifier
(e.g., a unique transaction number) to the transaction in order that a
unique number is available within the system to track that transaction
during processing. The transaction identifier can be returned to the
merchant system and can be printed on a purchase receipt given to a user,
using clear text and/or a visible encoding such as a bar code or the like.
A message interface 24, for example a web-service based interface using an
industry standard (e.g. SOAP, WCF, XML over IP), can provide an interface
for messages to be formatted and/or routed. For example transaction
messages can include one or more of the transaction identifier (e.g. a
transaction number), the token identifier (e.g., a token number) if
available, the receipt identifier (e.g. a receipt number), references to
the goods purchased, the merchant identifier, the TRO identifier, the time
and date stamp, and the security hash (which is used to prevent tampering).
The message switch 24 may be a separate system, or combined with a custom
approval system 26 according to a particular implementation. In one example
embodiment the message interface 24 could be implemented as a server system
that comprises processing and storage capacity and is operable to act as a
central repository for data to be accessed by the acquiring host system(s)
and thecustoms approval system as well as providing for message formatting
and forwarding. However, in another embodiment the data can be held in the
TRO's host systems and can be accessed via the message switch by the
customs approval system 26. The customs approval system 26 provides an
authorisation system for authorising refunds, and can be run by a customs
authority, or on its behalf by a third party. The customs approval system
26 is capable of approving or rejecting tax refund transactions
automatically based on rules set in the system by customs. The customs
approval system 26 can also be accessed manually by a customs officer.
Validation systems including self-service validation stations (kiosks) 22
at the territory exit points can be connected to the TRO host system(s) 20,
for example via a standardized web service or through the message interface
24. A validation station 22 can be configured to invite a user to present a
personal identifier (e.g., an identity document such as a passport) to be
read. A validation station 22 can be provided with one or more input
interfaces in the form, for example, of one or more of a keypad, a
keyboard, a touch sensitive screen, a card reader, a scanner, a
voice-activated input and one or more output interfaces in the form, for
example, of one or more of a display, a printer, a card writer, a speaker.
The validation station 22 could also be provided with a finger print
reading and/or camera technology for verifying biometric information held
on a machine readable user identifier (e.g., an ID document such as a
passport). In one example the validation station 22 can be configured to
determine the eligibility of a user for a tax refund by machine reading the
personal identifier. In this example the validation station 22 reads the
information from the personal identifier and determines eligibility by
checking the information against an internal database that contains
information about domestic/non-eligible users. In this case, the user can
be deemed eligible if his/her nationality or status is not on the list
(negative approval). Alternatively, or in addition, the validation station
22 can be operable to determine eligibility by checking the information
against an internal database that contains information about
non-domestic/eligible users. In this case, the user can be deemed eligible
if his/her nationality or status is on the list (positive approval). As
mentioned above, the validation station 22 could also be provided with a
fingerprint scanner and/or a camera and can be used to verify the identity
of a user using biometric information held on the machine readable
identifier (e.g., the identitydocuments such as a passport). A discussion
about such biometric information is to be found, for example, at the
following Internet link: http://vvww.highprogratnmer .cotn/alaa
/nutnbers/tnrp.html. Where eligibility of a user is determined at a
validation station 22, then the validation station 22 can be operable to
prompt the user to present a token. In the event that the user presents a
token, then the validation station 22 can be operable to send one or more
validation request messages to the TRO host system(s) 20 a standardized web
service and/or via the message interface 24. In response to receipt of the
token, the TRO host system 20 will return all transactions that are
suitable for export validation. Where the user does not enter a token, for
example if the token has been mislaid, the validation station can be
operable to prompt the user to enter a transaction 



identifier that relates to a transaction effected with a token to retrieve
the information for that token. The transaction identifier can be printed
in human and/or machine readable form on a purchase receipt. As another
alternative, for example if the user had not already registered, then the
user can be prompted to enter registration details, for example including a
token to be used. The validation station can also be operable to prompt the
user to enter one or more transaction identifiers that relate to
transactions effected without a token and to associate the transactions
with the user. The transaction identifier can be printed in human and/or
machine readable form on a purchase receipt. The order of operation of the
validation station 22 could vary from that indicated above according to
implementation. Further details of the operation of the validation station
will be described later. In another example, the validation station 22 can
be configured to prompt a user to enter the user identifier and the token
and then to pass a validation request message to a custom approval system
to request approval based on both the eligibility of the user and the
transactions recorded in association with the transactions. In this other
example, the validation station 22 can transmit a validation request
message that includes the information from the identifier and the token
identifier, and the customs approval system can determine eligibility and
whether to validate the transactions.As will be described in the following,
the validation station can also be operable to prompt the user to enter
missing or further personal information or transaction details that are not
already held centrally (for example to complete a registration process
and/or to obtain a token, or to enter purchase transactions for where no
token was presented and/or available at the time the purchase transaction
was performed). Computer records associated with information entered at the
validation station can then be updated or recorded centrally in the
acquiring host systems 20. The customs approval system 26 can be operable
to respond to a validation request message to retrieve all the transactions
for the user (for example all transactions already associated with the
token and/or transactions entered at the validation terminal) from its own
database and/or from the acquiring host systems 20, and can apply rules set
to determine approval or rejection. In one example, the customs approval
system 26 could be set to either automatically approve one or more of the
transactions based on rules that have been set, ("green channel") or
automatically to reject a transaction ("red channel"), again based on rules
set within the customs approval system 26. When the customs approval system
26 has made a decision about a transaction (approve/reject), an
authorization message (validation request response message) is
automatically routed through the message interface 24 back to the
appropriate acquiring host system 20. Such a response could be in the form
of a web service response and can hold the electronically approved
transactions (including an electronic customs stamp). The acquiring host
system 20 updates an existing tax refund transaction record for the
transaction with the authorization message (approve, reject, change). In an
example embodiment the customs approval host does not act as the payment
authorization host, but rather the TRO' s acquiring host system 20 is the
system of record. Each acquiring host system 20 formats and transmits a
refund message to the validation station indicating which transactions have
been approved for "green channel" automatic payment. A TRO that issued a
token can be given first position on the validation station, and that TRO's
transactions are displayed.If one or more of the retrieved transactions
have approved codes, the user could be given "green channel" service for
the approved transactions and could be asked how a refund is to be paid. If
any of the transactions are not approved, the user is given "red channel"
service for at least those transactions (possible for all transactions) and
is asked to present himself to a customs officer for further processing. If
the choice of refund is to a payment card (e.g., a credit card), the refund
can be made automatically to the registered payment card. If no payment
card is registered, the validation station can optionally prompt the user
to swipe a card to which the refund should be made. If the user requests a
cash equivalent refund and the user has used a TRO issued token that can
store a cash amount, then the refund amount can be credited to the token.
Alternatively, or in addition, if the user requests a cash equivalent
refund and the user has not used a TRO-issued token, a stored-value card or
cash could be issued from the validation station 22, subject to the kiosk
being provided with a cash dispensing capability. In the event that red
channel processing is indicated, then the validation station prompts the
user to presents the token and the identifier to a customs officer, who can
then use the token to begin processing. A customs official can be provided
with an approval station that is linked to or forms part of the customs
approval system 26. However, in other examples, the approval stations can
be separate from and/or remote form the customs approval system and can
communicate therewith, for example via the message switch. In response to
input of a token identifier (e.g., where the token is a magnetic stripe
card, by swiping the card), the approval station can be configured to use
the token identifier to transmit an information retrieval message to the
customs approval system 26, that can then retrieve a list of approved and
rejected transactions associated with the token. The customs officer can
then approve or reject each transaction, or change (reduce) the value
amount. The customs officer can enter the result of his/her decisions using
input device(s) of the approval station 28. The result of his/her decisions
is communicated by the customs approval system 26 through the message
switch 24 to the appropriate acquiring host system 20. The acquiring host
system 20now contains tax refund transactions with approval codes
(approved, rejected, changed value). 



In some implementations, the user could then return to the validation
station 22, present his/her token once more and be prompted for the manner
of the refund as discussed above. The customs authorisation system 26 can
be configured to operate in one or both of two modes of operation. In one
mode of operation, information for transactions is stored on the respective
acquiring host systems 20. In the first mode of operation, the customs
approval system 26 is operable to retrieve transaction information from the
respective acquiring host system 20 for validating refunds. The result of
the authorisations is communicated back through the message switch 24 to
the appropriate acquiring host system 20. The acquiring host system 20 now
contains tax refund transactions with approval codes (approved, rejected,
changed value). In the second mode of operation, the customs approval
system retains a copy of each transaction within its own database,
associated not only with the relevant token identifier, but also with an
acquiring host system identifier. In this case the customs approval system
26 also passes the transaction and approval code back to the acquiring host
system 20 concerned. The difference between the two modes is that in the
second mode, the CAS retains a copy of all data from all acquiring host
systems 20. Secure transmission, messages and protocols can be used for
communicating information using existing software, equipment, and processes
for handling secure financial transactions as known for electronic
payments. A standards-based message format can thus be used for
transmitting refund transactions. The use of standard message format can
allow for multiple TRO providers, while ensuring that customs and tax
authorities only have to deal with a single system for approvals. By
recording transactions on the acquiring host system 20 and/or on a customs
approval system 26 using at least a transaction identifier and a value of
purchase, and then associating user detail records linked to a token
identifier in the acquiring host system, a customs approval system 26 can
be operable to retrieve refund transactions from the acquiring host system
20 of a TRO based on the presentation of a token, to indicate a "yes/no"
response to a request for permission to refund, and to transmit that result
to the acquiring host system 20.In the illustrated example communication
between the acquiring host system(s) 20 and the customs approval system 26
can be effected via a message interface 24. The message interface 24 can
provide a dedicated network between the customs approval system 26 and the
acquiring host systems 20 for one or more TROs. The message interface can
be implemented using web services or other online or offline connection
arrangements. In an example embodiment, automated validation stations
(kiosks) 22 can be provided that allow automatic pre-screening of refund
transactions to generate a "red channel/green channel" response without
human intervention. The automatic prescreening process could be effected
using, for example a validation station 22 (e.g., a kiosk) at an exit point
form the territory. The validation station 22, or an approval system (e.g.
the customs approval system 26) in communication with the validation
station 22, could be provided with rules defining a "red channel"
requirement, for example for high-value purchases and/or for purchases of a
particular type. The "red channel" behaviour could be to require a user to
present a token, shopping receipt, passport, and the goods purchased to a
Customs Officer at a customs station 16 for approval. The validation
station 22, or the approval system 26 in communication with the validation
station, could be provided with rules defining a "green channel" situation
providing automatic approval according to certain criteria such as: country
of origin of the traveller, item value, transaction value, value of all
transactions, quantity of goods, merchant, etc., and logical combination of
such criteria. Also white and black lists for countries or origin,
retailers, travellers and so on can be used. Figure 2 is a schematic system
diagram giving an overview of an example overall system configuration of an
example embodiment. Figure 2 illustrates various systems connected via a
network 15, for example the Internet. Figure 2 illustrates a plurality of
user computers 13 (e.g. a desktop, laptop, personal data assistant, mobile
telephone, etc) connected to the network 15. A user computer 13 can be used
by a user (e.g., a traveller) to access a website to register a token. The
website can be provided by one of a plurality of TROs, a tourist or travel
organisation or authority, by way of example only.Figure 2 illustrates a
plurality of input stations 17 connected to the network 15. An input
station 17 can be provided, for example, at a point of entry (e.g. an
airport immigration area), a tourist office, a railway station, a retailer
etc. An input station 17 can be provided with one or more input interfaces
in the form, for example, of one or more of a keypad, a keyboard, a touch
sensitive screen, a passport or other ID document reader, a card reader, a
scanner, a voice-activated input and one or more output interfaces in the
form, for example, of one or more of a display, a printer, a card writer
and/or dispenser, a speaker. In an example embodiment the input station can
be operable to issue a token, for example a card with a unique identifier.
The unique identifier can be carried by the card (for example a plastic or
paper card) and can, for example be a unique card number, the passport
number, a payment card number or some other identifier for the user.
However, it is to be noted that in other example embodiments a physical
token need not be issued, but the token may be another pre existing
identifier such as a passport, an ID card, a credit card or the like.
Figure 2 illustrates a plurality of merchant systems 14 connected to the
network 15. Each merchant system 14 can involve one or more computer
systems, each comprising one or more processors and memory, and one or more
point of sale devices, that can include one or more input interfaces in the
form, for example, of one or more of a keypad, a keyboard, a touch
sensitive screen, a card reader, a scanner, a voice-activated input and one
or more output interfaces in the form, for example, of one or more of a
display, a printer, a card writer, a speaker. Figure 2 illustrates a
plurality of TRO acquiring host systems 20 connected to 



the network 15. Each acquiring host system can involve one or more computer
systems, each comprising one or more processors and memory. Figure 2
illustrates a message switch 24 connected to the network 15. In this
example the message switch 24 acts as a communications interface between
the acquiring host systems 20, validation stations and a customs approval
system 26. Figure 2 illustrates a plurality of validation stations 22
connected to the network 15. A validation station 22 can be located at a
point of exit (e.g. an airport departure area). A validation station 22 can
be provided with one or more input interfaces in the form, for example, of
one or more of a keypad, a keyboard, a touch sensitive screen, a passport
or other ID document reader, a card reader, a scanner, avoice-activated
input and one or more output interfaces in the form, for example, of one or
more of a display, a printer, a card writer and/or dispenser, a speaker.
The validation station could also be provided with one or more devices for
inputting user biometric information, such as a finger print scanner or a
camera. The familiarity of users with automated teller machines and the
like means that validation stations in the form of automated self-service
kiosks at the exit points are acceptable to users. As described above, in
one example, the validation station 22 can be provided with a reader for
automatically reading machine readable identifiers (e.g. machine readable
identification documents such machine readable passports and can thereby
enable automatic verification of the identity and eligibility of the user
for a refund. The validation station 22 can prompt the user to present the
token identifier. As also indicated above, the token can be in the form of
a magnetic stripe card, a chip card, a bar code, a passport, ID card, a
number that has to be entered at a key pad, etc. If a token is provided by
the user, the validation station 22 can then determine eligibility for a
refund based on information held in a customs approval system or a TRO
acquiring host system defining one or more purchases associated with the
token identifier, in order to determine whether to validate a refund
associated with the one or more purchases. Optionally the validation
station 22 could receive biometric information and cross check this against
information held on the machine readable identifier to verify the identity
of a user. The validation station 22 can be operable to provide the user
with other options than the present of a token to identify the user and/or
to associate purchases with the user, for example by prompting the user to
input a transaction identifier. In one example the validation station can
respond to input of the token identifier to transmit a request to the
server for information defining one or more purchases associated with the
identifier, to compare information received from the server defining one or
more purchases associated with the identifier to pre-defined rules to
determine whether to validate a refund and to cause the output interface to
indicate to the user whether the refund has been validated automatically
(i.e. whether the validation is effected automatically). In one example,
the pre-defined validation rules are held in a customs approval system and
would be received from the customsapproval system with an electronic
customs stamp attached. Where the refund is validated, the validation
station can to transmit to the server confirmation that validation has been
effected for the refund to be effected. In example embodiments the
validation stations can allow the user to modify his transactions. Means
exclude transactions or items out of transactions or decrease quantity and
amount of certain purchases, prior to requesting approval. In another
example, the validation station can respond to input of the token
identifier to transmit a request to the server to determine whether to
validate a refund and to be respond to a response from the server
indicative of whether a refund for the one or more purchases has been
validated to cause the output interface to indicate to the user whether the
refund has been validated (i.e. whether the validation is effected
automatically). Alternatively, the user can be prompted to report to a
manual validation check by a customs officer. The validation station can
also be operative to prompt the user to identify the refund should be made
(for example to a credit card or with cash). If the user selects credit
card, the transaction can automatically be refunded. If the user selects
cash, then the user can be issued a fully active debit card with the refund
amount, or be prompted to go to a place airside to receive the cash. If a
"red channel" response is the result, the user can be prompted to indicate
how a refund is to be made if approved, and the user can then be directed
to a Customs desk for further checking. At the customs desk, a customs
office can use an approval station to retrieve the information from the
server system using the token identifier and/or a transaction identifier.
An approval station can be provided with one or more input interfaces in
the form, for example, of one or more of a keypad, a keyboard, a touch
sensitive screen, a card reader, a scanner, a voice-activated input and
with one or more output interfaces in the form, for example, of one or more
of a display, a printer, a card writer, a speaker.Using the token
identifier or a transaction identifier, the customs officer can call up the
transaction information from the server system, inspect the documents and
goods, and decide whether to approve or reject the refund. If the refund is
approved, and the user had requested a credit card refund, the credit card
transfer could then be effected automatically in response to the customs
officer approving the refund using the approval station. Alternatively, a
debit card could be generated by the approval station, or by the validation
station. Figures 3-7 provide a flow diagram giving an overview of the
operation of a system as illustrated in Figures 2 and 3. Figure 3
illustrates processes that can be performed at a point of sale where a user
makes a purchase. At 312, the user is invited to provide a token (for
example the user can present a token or can be issued with a token). 



At 314, the merchant system 14 transmits a transaction message to an
acquiring server system 20 of a TRO that has provided the merchant with the
POS devices and/or software. The transaction message can include a receipt
identifier (e.g. a receipt number), the value of the goods purchased, and
the token identifier, if provided. Further information can also be included
in the message, for example details of the goods purchased. At 316, the
acquiring server system 20 allocates a transaction identifier (e.g. a
transaction number or string) the transaction and creates a transaction
record including the transaction identifier, the receipt identifier, the
value of purchase, and the token identifier, if available). The transaction
record identifies whether a token identifier was received with the
transaction message indicating that the user was identified by the
merchant, for example by setting a "Registered" flag (e.g. a bit) to
indicate this.. Further information can also be included in the transaction
record, for example details of the goods purchased. In other words, an
example transaction record entry held at the acquiring host system can
include the following fields, some or all of which may be populated in step
316: Transaction identifier Receipt identifierValue of purchase Token
identifier; Registered flag; Details of Goods; Details of traveller; A
payment target. At 318, the acquiring server system 20 returns a
transaction response message that includes the transaction identifier that
can be printed on the purchase receipt printed by the merchant system 14.
Steps 310 - 318 can be effected in real time in parallel with the credit
card authorisation processing so that no additional delay is required a the
point of sale. Figure 4 represents a registration process for a user.
Registration can take place prior to making a first purchase, for example
using a website or a dedicated terminal before travelling to a territory,
on entry to a territory, at a hotel or another place in the territory, or
following a purchase at, for example a hotel or another place in the
territory or at a point of exit from the territory. For convenience,
reference is made below to performing registration at an input station. As
mentioned earlier, an input station can include, for example, a computer
processor and memory, one or more input interfaces in the form of one or
more of a keypad, a keyboard, a touch sensitive screen, a card reader, a
machine readable identifier reader, a document scanner, a voice-activated
input, and one or more output interfaces in the form of one or more of a
display, a printer, a card writer, a speaker. The input station could also
be provided with a finger print reading and/or camera technology for
verifying biometric information held on a machine readable user identifier
(e.g., an ID document such as a passport). The user can be prompted at 410
by the input station to enter a transaction identifier for a purchase
transaction made by the user or a token identifier for a token issued to
the user transaction. Optionally, at 412 the input station can be
configured to prompt the user to enter security information (e.g., password
or other key or information known only to the user) to access any data
associated with a purchase or with a user. The securityinformation can be
associated with the transaction record on at the acquiring server system in
accordance with conventional security standards. If the input station
identifies at 414 that a transaction or token identifier is entered, then
at 416 the input station uses the input transaction of token identifier to
attempt to access any information associated therewith from an acquiring
server system 20. For example, it may be that a token identifier is already
associated with a transaction identifier on the acquiring server system 20.
At 418 the input station can prompt the user to add any information needed
to complete user registration and/or to enable verification of the
eligibility status of the user for tax free refunds. If the information
already held for a user associated with a token is determined to be
insufficient to enable eligibility, then optionally (according to local
requirements) a message can be sent to the acquiring host system to reset
any Registered flags for transactions having the input token identifier as
registration was not then complete at the time of purchase. At 420, the
user can be invited to identify one or more token identifiers for a token
to be associated with the user. The token identifier(s) can then associated
with the personal information for the user and/or with any transaction
identified by an input transaction identifier. If, at 412, the input
station identifies that no transaction or token identifier is entered, then
at 422, the input station prompts the user to enter registration
information, which registration information can include information
required for determining eligibility for tax refund and/or addition
information. The information for a personal record can include data such as
a user's name, residence address, nationality, passport number, etc. At
step 424, the user can specify one or more token identifiers to identify
one or more tokens, for which example tokens have been identified above.
Alternatively, the input station could be configured to issue a physical
token identified by a token identifier. At 426, the input station can be
operable to display to a user any transactions that have been retrieved as
being associated with the user and to prompt the user to add transaction
identifiers for any transactions that are not indicated on the list of
transactions. If the user then input any further transaction identifiers,
the input stationcan be operable to signal the acquirer server system 20 to
add the input token identifier to the transaction record for that
transaction as held on the acquirer server system 20. In this case, the
token identifier would be added to the transaction records for the 



transactions, but the pre-registered flag mentioned above would not be set
as the transactions message from the merchant would not have included the
token identifier and therefore it is to be assumed that the merchant had
not identified the user's identity. Figure 5 illustrates a process
performed on leaving a territory. Optionally, the user could be prompted by
the validation station (an automated or self-service kiosk) at a point of
exit from the territory to present a machine readable ID (e.g., a passport)
to an ID reader of the validation station at 510. In this example, at 512,
the validation station is configured to determine the eligibility of a
refund for the user based on stored information and on the identity of user
derived from the machine readable ID. Optionally, the validation station
could also verify the identity of the user by using biometric data held on
the machine readable ID (e.g. a finger print or an iris pattern). At 514,
if the user is not eligible, then the validation station provides the user
with an appropriate message and the process ends at 516. For example, the
user could be referred to a customs desk for manual processing. The above
steps are optional in that a user may already have had his or her identity
verified at a time or purchase. Indeed, in some territories, this can be a
requirement. Accordingly, according to a particular implementation, if the
validation station determines that the user is eligible, or if steps 510 to
514 are omitted, then at 518 the validation station can be configured to
prompt the user to enter a transaction identifier for a purchase
transaction made by the user or a token identifier for a token issued to
the user transaction. For example a purchase receipt or a token can be
presented by a user to be read by the validation station (e.g., using a bar
code scanner for a bar code on a receipt or a card reader if the token is a
card), or the appropriate identifiers can be input manually using keys or
the like. At 520, the validation station can optionally prompt the user at
416 to enter security information (e.g., a PIN, password or other key or
information known only tothe user) to access any data associated with a
purchase or with a user. The security information can be associated with
the transaction record on at the acquiring server system in accordance with
conventional security standards. At 522, if the user presented a token,
then the validation station can be operable to transmit at 524 a validation
request to the customs approval system including a token identifier. At
526, the approval system can check the transactions (available in the
approval system and/or from an acquiring host system as appropriate) using
an entered token or transaction identifier to retrieve relevant
transactions and can also check the user registration data. At 528, if the
validation station determines that further information is needed to
complete user registration and/or to enable verification of the eligibility
status of the user for tax free refunds, then the validation station can be
configured to prompt the user to enter that information. If the information
already held for a user associated with a token is determined to be
insufficient to enable eligibility, then optionally (according to local
requirements) a message can be sent to the acquiring host system to reset
any Registered flags for transactions having the input token identifier as
registration was not then complete at the time of purchase. If it is
determined at 522 that the user entered a transaction identifier, then at
530 the user can be invited to identify one or more token identifiers for
one or more tokens to be associated with the user (e.g. by presenting the
token to be read by the validation station). The token identifier(s) for
token(s) can then be associated with the personal information for the user
and/or with any transaction identified by an input transaction identifier
held on an acquiring server system. At 532, the input station can be
operable to display to a user any transactions that have been retrieved as
being associated with the user. The display of the transactions can be made
with an indication of the qualifying status for respective purchases (for
example with a green or red status as described elsewhere herein). At 534
the validation station can be operable to prompt the user to add
transaction identifiers for any transactions that are not indicated on the
list of transactions and/or to remove purchases that are shown on the list
but are not to be exported.If at 536, the user inputs any further
transaction identifiers, (e.g., by presenting purchase receipts for
scanning by the validation station), the validation station can be operable
to access the acquirer server system 20 and to link the transaction record
for that transaction as held on the acquirer server system 20 to the user.
This means that a user that made a purchase without having the token
available can then add that purchase to the purchases to be considered for
a refund. In most instances these transactions will have records at the
acquirer server system 20, but the token identifier will not be included in
the transaction record. In such cases, the transaction records can be
updated by adding a token identifier for the user to the transaction
record. Optionally, it can be possible to add a new transaction not
previously recorded on the acquirer server system 20 (for example in the
event that there had been a network fault a the time the purchase was
made), in which case a complete record for the transaction can be created
using such information as is available on a purchase receipt. In this case,
the token identifier can be added to appropriate transaction records for
the transactions, but the pre-registered flag mentioned above would not be
set as the transactions message from the merchant would not have included
the token identifier and therefore it is to be assumed that the merchant
had not identified the user's identity. In the event that further user
details are entered at 524 and/or further transactions are added at 534,
then at 538, the validation station can be operable to transmit a further
validation request to the customs approval system including a token
identifier. At 540, the approval system can check the transactions
(available in the 



approval system and/or from an acquiring host system as appropriate) using
an entered token or transaction identifier to retrieve relevant
transactions and can also check the user registration data. If, at 542
approval is not given automatically, then the further processing is
described with reference to Figure 7. The conditions that can lead to
automatic approval not being given can depend on predefined rules that can
vary according to various legal and regulatory requirements as will be
discussed later Alternatively, if approval is given automatically, then the
approval system can transmit at 544 an approval message to the respective
acquiring host system for eachapproved transaction. The conditions that
will apply for automatic approval can depend on predefined rules that can
vary according to various legal and regulatory requirements as will be
discussed later. The process then continues at 546 in Figure 6 Turning to
Figure 6, for each acquiring host system that received an approval message
from the approval system, the acquiring host system can transmit an
appropriate approval message at 610 to the kiosk. At 612, the kiosk can
prompt the user to select a payment method. At 614, the kiosk can action
the payment, for example by inviting the user to enter a payment to which a
refund is to be credited, or by dispensing a card having a cash amount
thereon. Turning to Figure 7, where approval is not given automatically at
524, then the approval system can transmit at 710 a non-approval message to
the respective acquiring host system for each approved transaction. At 712,
an acquiring host system receiving such a non-approval message transmits an
appropriate non-approval message to the kiosk. At 714, if the kiosk
receives a non-approval message, it can prompt the user to report to
customs for a manual validation check. At 716, a customs officer can
receive the token from the user or can invite the user to enter the token
at a customs approval station. At 718, the approval station transmits an
information request to the approval system including a token identifier. At
720, the approval system obtains transaction information (available in the
approval system and/or from an acquiring host system as appropriate) using
the token identifier to identify relevant transactions and returns the
transaction information. If, at 722, the customs officer approves a
transaction then the process terminates at 724 with the user (traveller)
being told that the transaction is not approved by the customs officer, and
by a message being returned from the approval station to the approval
system and the acquiring host concerned that approval for a refund in
respect of a given transaction is not given.Alternatively, if at 722
approval is given for a refund, then at 726 the approval station transmits
an appropriate message via the approval system to the relevant acquiring
host system that approval for given transactions is given. At 728 the user
can present the token to the kiosk and a refund message can be sent to the
acquiring host for transactions associated with the token. As indicated at
730, the further processing to effect the refund can proceed as indicated
in Figure 6 is steps 610-614. As mentioned above with reference to step
542, the conditions that can lead to automatic approval being or not being
given can depend on predefined rules that can vary according to various
legal and regulatory requirements. For example, a typical requirement is
that the purchaser of the goods is an eligible person who also exports the
goods. Accordingly, in the situation that eligibility is not verified a the
time of purchase, for example as a result of the user not having registered
at that time, an embodiment of the invention enables this to be identified
from the transaction record held in the system. In such a case, at step
542, the system can be operable to indicate red channel processing (i.e.
non-automatic processing for the user). In the present example the
verification of eligibility and/or registration at the time of a
transaction can be identified from the status of the "Registered" flag in a
transaction record. As also explained above, optionally according to local
requirements, the "Registered" flag for a transaction can be reset if, for
example, it is determined subsequently to the time of purchase that
registration is incomplete. Although in the present example a "Registered"
flag is used as a means of tracking verification of eligibility, it will be
appreciated that in other examples the tracking of eligibility can be
achieved by date stamping records and comparing timings of recordal of
eligibility verses the time of purchase transactions. Other factors can
affect the availability of automatic approval such as the value of goods
purchased, the types of transactions, a pattern of transactions, the
nationality of a user, etc. Also, non-automatic processing can be required
on a statistical basis as a part of a sampling process. Accordingly
non-automatic processing (red channel processing) can be determined at step
542 when locally determined requirements for automatic processingare
determined not to have been met and/or a statistical sample processing is
required. Accordingly, an example system provides for increased flexibility
of operation while still providing secure and verifiable operation. In the
example system described above, the transaction records are held in the
acquiring host system(s) 20 and these are accessed by the customs approval
system and/or the terminals and kiosks. However, in another example the
transaction records could be held alternatively or in addition in the
message switch, where this is configured as a central server system. Also,
although in the described example an automated kiosk or validation station
22 is shown in addition to a customs station 16, the customs station 16
could be provided with the functionality of the validation station 22
and/or could replace the separate validation station 22. In the cases that
the a customs station 16 forms an example of the validation station 22 ,
the entry of the user information can be performed by the user or by a
customs official as appropriate. 



A refund system provides for detections of eligibility of a user for a
refund and uses a token to identify purchases and to retrieve the
information in respect of those purchases for processing a refund in
respect of those purchases. By providing an integrated system with
information available from a server system, in combination with the use of
a token and/or a transaction identifier, purchases can be associated with a
user and eligibility can be determined at a point of exit following the
purchase transactions. In an example embodiment identity and eligibility
verification can be effected away from a shop. In an example embodiment
this is done at the exit point. Additionally this can be done at an entry
point. An embodiment enables this to be achieved through the use of the
integrated network approach and the use of the transaction records having
respective transaction identifiers for the transactions and optionally
token identifiers for the user. An embodiment may be embodied in a computer
program product for operating one or more processors. The computer program
product may be in the form of a computer program on a carrier medium. The
carrier medium could be a storage medium such as a solid state, magnetic,
optical, magneto-optical or other storage medium. The carrier medium could
be a transmission medium such as broadcast,telephonic, computer network,
wired, wireless, electrical, electromagnetic optical or any other
transmission medium. Although the embodiments described above have been
described in detail, numerous variations and modifications will become
apparent to those skilled in the art ) once the above disclosure is fully
appreciated. It is intended that the following claims be interpreted to
include all such variations and modifications and their equivalents.CLAIMS
1. Apparatus comprising a validation system, the validation system
comprising: validation system input means operable to receive an identifier
for at least one of a user or a purchase transaction; validation system
processing means operable to prompt the user to input information for
obtaining a tax refund associated with one or more purchase transactions;
the validation system processing means being further operable to cause
information relating to users and purchase transactions and stored in a
storage system to be updated based on information input by the user; the
validation system processing means being further operable to transmit a
validation request message that identifies the user to validate a tax
refund for the one or more purchases, eligibility being derived from user
related information; the validation system processing means being further
operable to receive a response message from the approval system and to
indicate to the user via validation system output means whether a refund
associated with the one or more purchases has been validated. 2. The
apparatus of claim 1, wherein the validation system processing means is
operable to determine the identity of the user by comparing information
input by the user at the validation system to stored information. 3. The
apparatus of claim 1 or claim 2, wherein the validation system processing
means is operable to prompt the user to input user information for
completing user details required for obtaining a tax refund associated with
one or more purchase transactions, the validation system being operable to
cause information relating to the user and stored in a storage system to be
updated based on the information input by the user.4. The apparatus of any
preceding claim, wherein the validation system processing means is operable
to prompt the user to input purchase transaction information including a
transaction identifier associated with one or more purchase transactions,
the validation system being operable to cause a transaction record
identified by the transaction identifier to be created or updated in the
storage system with information relating to at least one of the purchase
transactions and the user identity based on the information input by the
user. 5. The apparatus of claim 4, wherein the transaction record
identifies whether a user was a registered user at a time of creation of
the transaction record. 6. The apparatus of claim 2 or claim 3, wherein the
validation system is operable to prompt the user to enter security
information to access data associated with a purchase transaction or the
user. 7. The apparatus of any one of the preceding claims, wherein the
validation system processing means is operable to indicate to the user via
the validation system output means purchase transactions retrieved for the
user from the storage means. 8. The apparatus of claim 7, wherein the
validation system processing means is operable to prompt the user to
confirm that a refund is claimed for all of the purchase transactions or of
a sub-set of the purchase transactions indicated to the user. 9. The
apparatus of any one of the preceding claims, wherein the validation system
processing means is operable to prompt the user to enter any further
purchase transactions to be considered for a refund. 10. The apparatus of
any one of the preceding claims, wherein the validation system processing
means is operable to indicate to the user via the validation system output
means the status of all purchase transactions retrieved for the user from
the storage means.11. The apparatus of any one of the preceding claims,
wherein the system input means is configured to read a machine readable
user identifier for input of a user identifier. 12. The apparatus of any
one of the preceding claims, wherein the system input means is configured
to read a machine readable transaction identifier from a purchase receipt
for input of a transaction identifier. 13. The apparatus of any one of the
preceding claims wherein the validation system comprises an automated
kiosk. 14. The apparatus of any one of the preceding claims wherein the
validation system forms part of a customs approval station. 15. The
apparatus of any preceding claim, wherein: 



- the validation system input means further comprises one or more of a
keypad, a keyboard, a touch sensitive screen, a card reader, a reader for a
machine readable identifier, a scanner, a voice-activated input, a camera,
biometric information capture apparatus; and - the validation system output
interface comprises one or more of a display, a printer, a card writer, a
speaker. 16. The apparatus of any one of the preceding claims, further
comprising an approval system connected to the validation system via a
network, the approval system comprising: approval system input means
configured to receive at least one of a user identifier or a transaction
identifier; approval system processing means configured to obtain
information from an approval system that holds or has access to transaction
information identifying one or more purchases associated with the user
identifier or a transaction identifier; an output interface configured to
present to an official details of the one or more purchases and/or of the
user associated with the identifier.17. The apparatus of any one of the
preceding claims, further comprising the storage system holding information
relating to users and purchase transactions, the storage system being
connected to the validation system via a network. 18. The apparatus of any
one of the preceding claims comprising an operator host system, the
operator host system comprising: the storage system for storing transaction
information identifying one or more purchases in association with a token
and a merchant identifier; and processing means responsive to transaction
information that identifies one or more purchases associated with a token
from a merchant system to store the transaction information identifying one
or more purchases in association with the token and the merchant
identifier, the processing means being further operable to transmit the
transaction information identifying with one or more purchases associated
with the token to an approval system. 19. The apparatus comprising a
merchant system, the merchant system having: merchant system input means
configured to receive a token identifying a user and/or details of one or
more purchases, merchant system processing means operable to transmit a
transaction message to an operator host system, the transaction message
defining one or more purchases associated with a token and a merchant
identifier. 20. The apparatus of any proceeding claim, wherein the
apparatus operates realtime messaging. 21. The apparatus of any preceding
claim, wherein the user identifier is one of a passport number, a passport,
an identity card number, an identity card, a landing card, a drivers
licence number, a drivers licence, a payment card number, a payment card, a
card refund operator card number, a card refund operator card, a visitor
card number, a visitor card, a user defined identifier, a mobile phone
number, an RFID chip-based unique identifier; an OCR track of an identity
document.22. The apparatus of any preceding claim, wherein a purchase
transaction identifier is a unique system generated identifier identifying
a purchase transaction. 23. A computer implemented method of processing a
refund at a validation system, the method comprising: validation system
input means receiving an identifier for at least one of a user or a
purchase transaction; validation system processing means prompting the user
to input information for obtaining a tax refund associated with one or more
purchase transactions; validation system processing means causing
information relating to users and purchase transactions and stored in a
storage system to be updated based on information input by the user; the
validation system processing means transmitting a validation request
message that identifies the user to validate a tax refund for the one or
more purchases, eligibility being derived from user related information;
the validation system processing means receiving a response message from
the approval system and to indicate to the user via a validation system
output means whether a refund associated with the one or more purchases has
been validated. 


