
TREATMENT OF HEPATITIS C IN THE ASIAN POPULATION WITH
INTERFERON-BETA FIELD OF THE INVENTION This invention
is in the field of viral diseases. More specifically,
it relates to the use of IFN-beta for the manufacture
of a medicament for the treatment of an HCV infection
in a patient of the Asian population who has not
received previous treatment with interferon-alpha.
BACKGROUND OF THE INVENTION Hepatitis viruses are a
family of viruses comprising at present Hepatitis A
virus, Hepatitis B virus, Hepatitis C virus, Hepatitis
D virus, Hepatitis G virus and Hepatitis E virus. HCV
causes at least 80% of post-transfusion hepatitis
cases and a substantial proportion of sporadic acute
hepatitis cases. It is also implicated in many cases
of chronic hepatitis, cryptogenic cirrhosis, and
hepatocellular carcinoma unrelated to HBV. Infection
is most commonly acquired via blood, either from
transfusion or intravenous drug use. A small
proportion of seemingly healthy persons are chronic
HCV carriers, who often have sub-clinical chronic
hepatitis or even cirrhosis. The prevalence varies
with geography and other epidemiologic factors,
including previous use of illicit drugs. HCV is
associated with essential mixed cryoglobulinemia,
porphyria cutanea tarda, about 60 to 80% of porphyria
patients have HCV, but only a few HCV patients develop
porphyria. Glomerulonephritis and other "immune"
disordersmay be associated with the HCV infection as
well. In addition, up to 25% of patients with
alcoholic liver disease also harbor HCV. The reasons
for this surprisingly frequent association are
unclear, because concomitant alcohol and drug abuse
accounts for only a portion of cases. HCV may act
synergistically to exacerbate alcohol-induced liver
damage, and vice versa (source:
http://www.merck.com/mrkshared/mmanual/section4/chapte
r42/42b.jsp). Among the hepatitis viruses, hepatitis C
has the highest likelihood of chronicity, up to 75 to
80%, even though the initial illness usually seems
mild. The resultant chronic hepatitis is usually
benign and sub-clinical, but cirrhosis eventually
develops in at least 20% of patients and this may take
decades to appear. Hepatocellularcarcinoma is a risk
in HCV-induced cirrhosis, although tumors appear only
rarely in noncirrhotic cases of chronic infection.
Hepatitis C virus (HCV) is now known to cause most
cases of what was 



previously termed non-A, non-B (NANB) hepatitis. This
single-stranded, flavivirus-like RNA virus causes the
vast majority of post-transfusion and sporadic NANB
hepatitis. Multiple HCV subtypes exist with varying
amino acid sequences (genotypes), and these subtypes
vary geographically and play a role in disease
virulence. There are 6 major HCV genotypes (Simmonds,
1999). The specific genotype does not predict the
outcome of infection, it does predict the likelihood
of treatment response and in many cases determines the
duration of treatment (Strader et al., 2004). HCV
genotyping can be done by direct sequence analysis, by
reverse hybridization to genotype-specific
oligonucleotides probes, or by the use of restriction
fragment length polymorphism. Tests are available for
clinical use, such as the Trugene HCV 5'NC Genotyping
Kit (Visible Genetics, Toronto, Canada), which is
based on direct sequencing followed by comparison with
a reference sequence database, and the lineprobe assay
(Inno LiPA HCVII, Innogenetics, Ghent, Belgium), which
is based on reverse hybridization of PCR amplicons on
a nitrocellulose strip coated with genotypespecific
oligonucleotide probes (Ansaldi et al., 2001; Ross et
al, 2000; Stuyver et al., 1996). HCV can also alter
its amino acid pattern over time in an infected person
(quasispecies), and this propensity hampers vaccine
development. As mentioned above, the hepatitis C virus
(HCV) produces a state of chronic infection in nearly
all acutely infected individuals. Approximately 20% of
patients with chronic HCV infection (CHC) develop
cirrhosis with subsequent liver failure, portal
hypertension, ascites, encephalopathy, and bleeding
disorders (Alter M., 1992). Long-term follow-up
suggests that these estimates may be conservative
(Davis, 1990); moreover, chronic HCV infection is
strongly associated with hepatocellular carcinoma
(Tabor E. et al., 1992). Chronic hepatitis C is
presently treated with a combination of interferon-a 3
million IU subcutaneous three times weekly plus oral
ribavirin 1200 mg daily in two divided doses. This
initially suppresses inflammation in about two third
of the patients. Responders are treated for either 6
or 12 months depending on the specific viral genotype,
but most relapse when treatment is stopped. Successful
long-term diseasesuppression is only about 30-40%
overall. Response depends in part on the viral
genotype, viral load, and histological stage of the
disease. Pegylated interferon- a, a recently developed
modification of the drug molecule, may replace
standard interferonalpha 



in the near future because it requires injection only
once a week. Ribavirin, 1
D-ribofuranosyl-IH-1,2,4-triazole-3-carboxamide,
available from ICN Pharmaceuticals, Inc., Costa Mesa,
Calif., is described in the Merck Index, compound No.
SI99, Eleventh Edition. Its manufacture and
formulation is described in U.S. Pat. No. 4,21 1,771 .
The invention also contemplates use of derivatives of
ribavirin (see, e.g., U. S. Pat. No. 6,277,830.
Interferons (IFNs) are glycoproteins produced by the
body in response to a viral infection. They inhibit
the multiplication of viruses in protected cells.
Interferons are species-specific, i.e. IFN produced by
one species will only stimulate antiviral activity in
cells of the same or a closely related species. IFNs
were the first group of cytokines to be exploited for
their potential anti-tumor and antiviral activities.
The three major IFNs are referred to as IFN-alpha,
IFN-beta and IFN-gamma. Such main kinds of IFNs were
initially classified according to their cells of
origin (leukocytes, fibroblasts or T-cells). However,
it became clear that several types might be produced
by one cell. Hence leukocyte IFN is now called
IFN-alpha, fibroblast IFN is IFN-beta and T-cell IFN
is IFN-gamma. There is also a fourth type of IFN,
lymphoblastoid IFN, produced in the "Namalwa" cell
line (derived from Burkitt's lymphoma), which seems to
produce a mixture of both leukocyte and fibroblast
IFN. Human fibroblast interferon (IFN-beta) has
antiviral activity and can also stimulate natural
killer cells against neoplastic cells. It is a
polypeptide of about 20,000 Da induced by viruses and
double-stranded RNAs. From the nucleotide sequence of
the gene for fibroblast interferon, cloned by
recombinant DNA technology, Derynk et al., 1980
deduced the complete amino acid sequence of the
protein. It is 166 amino acid long. Shepard et al.,
1981 described a mutation at base 842 (Cys (r) Tyr at
position 141) that abolished its anti-viral activity,
and a variant clone with a deletion of nucleotides
1119-1 121 . Mark et al. 1984 inserted an artificial
mutation by replacing base 469 (T) with (A) causing an
amino acid switch from Cys (r) Ser at position 17. The
resulting IFN-betawas reported to be as active as the
'native' IFN-b and stable during long-term storage (-
70C). Rebif(r) (recombinant human lnterferon-beta-1a)
is a drug used for multiple sclerosis (MS) treatment.
Rebif(r) is interferon (IFN)-beta-ia, produced by
mammalian 



cell lines. There is no completely effective therapy
for chronic hepatitis C. As mentioned above, the best
results have been obtained with interferon-alpha so
far. Many clinicians only observe patients with
chronic hepatitis C because of the uncertain natural
history of HCV infection and the toxicity associated
with interferon-alpha. Most patients with chronic
hepatitis C do not achieve complete responses to
treatment with interferon-alpha. Controlled trials of
interferon-alpha administered for six months resulted
in normalization of serum alanine aminotransferase
(ALT) in 40 to 50% of patients at the end of
treatment, but this response was sustained in only 15
to 25% (Hoofnagle JH et al., 1997). Dose escalations
and increased duration of therapy have resulted in
small increases in sustained response, but at the cost
of increased expense and toxicity (Poynard T. et al.,
1996). In addition, the benefit of higher doses is
often transient and relapses are common after therapy
has been discontinued (Lindsay KL et al., 1996). A
study of 35 non-responders to interferon-alpha
reported no benefit from prolongation of therapy from
six to 12 months, increasing the dose of
interferon-alpha, switching therapy from recombinant
to lymphoblastoid interferon or using steroids
(Piccinino F et al., 1993). The natural history of HCV
infection following lack of response to
interferon-alpha has not been adequately studied, but
in one study follow-up of 28 patients for at least 2
years after therapy found only one case of eventual
remission at 16 months (normalization of ALT and
disappearance of HCV RNA) (Takeda T et al., 1993).
Several factors have been found to be associated with
greater probability of long-term sustained response to
interferon-alpha: non-type 1 genotype, low serum HCV
RNA concentration, shorter duration of infection,
lower body weight, mild activity on liver biopsy,
absence of cirrhosis and low levels of serum ferritin,
iron, transferrin saturation and hepatic iron
concentration (Schvarcz R et al., 1989, Bacon BR et
al., 1995, Conjeevaram HS et al., 1995, Bonkovsky HL
et al., 1997).WO 03/101478 discloses that patients
with chronic hepatitis C who fail to achieve a
sustained response after interferon-alpha therapy may
be treated with interferon-beta. In addition to this,
results have been reported for interferon-beta therapy
of 



acute HCV infection, with 7 of 11 patients achieving
sustained normalization of ALT at one year compared to
only one of 14 controls (Omata M et al., 1991). In
Japan natural IFN-beta has been used for the treatment
of chronic hepatitis C and the recommended regimen is
a daily dose of 3-6 MIU administered i.v. for 6-8
weeks (see Habersetzer et al. 2000). Very poor
clinical efficacy of intramuscular administration of
IFN-beta (3 MU three times per week (tiw)) in HCV
patients of non-Asian race has been shown (Perez R. et
al., 1995). In non-Asian (Caucasian) HCV patients
subcutaneous administration (9 or 12 MU) of
recombinant IFN-beta has shown efficacy at least in a
group of patients (Habersetzer et al., 2000). Kishiara
et al. (1995) disclose a treatment with natural
IFN-beta administered intravenously at a dose of 6 MIU
to HCV patients not responding to IFN-alpha. SUMMARY
OF THE INVENTION It is the object of the present
invention to use IFN-beta for the manufacture of a
medicament for the treatment of HCV infection in a
patient of the Asian population, who did not receive a
previous treatment with interferon-alpha. It is a
further object of the present invention to use
IFN-beta in combination with ribarvirin in a patient
of the Asian population, who did not receive a
previous treatment with interferon-alpha. DETAILED
DESCRIPTION OF THE INVENTION The present invention is
based on a clinical trial showing that IFN-beta has a
beneficial effect in patients of the Asian population
who were not treated with interferon-alpha before.
Therefore, in accordance with the present invention,
IFN-beta, or a variant/mutein, functional derivative,
active fragment or fusion protein thereof having
IFN-beta activity, is used in the manufacture of a
medicament for the treatment of anhepatitis C virus
(HCV) infection in a patient of the Asian population
who has not been treated with interferon-alpha before.
The patient to be treated in accordance with the
present invention has not received pre-treatment with
interferon-alpha, which is a common anti-HCV
treatment. Such a patient is also called
"treatment-naive" or "interferon-alpha-na ve" herein.
In a preferred embodiment of the invention, the
patient has not received any 



treatment with a known anti-HCV drug (such as e.g.
ribavirin). It is also preferred that the patient has
not received a combination of anti-HCV drugs before
receiving IFN-beta in accordance with the invention.
In particular, preferably, the patient has not been
treated with a combination of IFN-alpha and ribavirin
before starting IFN-beta treatment in accordance with
the present invention. The term "interferon-beta
(IFN-beta or IFN-b)", as used in the present
invention, is intended to include human fibroblast
interferon, which may be native, i.e. purified from a
natural source, or obtained by DNA recombinant
techniques from prokaryotic sources (e.g. Escherichia
coli, E. coli) or from eukaryotic host cells, e.g.
from yeast or mammalian cells. Mammalian cells such as
Chinese hamster ovary cells (CHO) or human cells are a
preferred host for production of recombinant IFN-beta.
The IFN-beta may be glycosylated or non-glycosylated.
The term "interferon-beta", as used herein,
encompasses natural interferon-beta as well as
interferon-beta produced by recombinant means, be it
from prokaryotic (e.g. E. coli) or eukaryotic (e.g.
CHO) hosts. If IFN-beta, used in accordance with the
present invention, is non-glycosylated (e.g. produced
in E. coli), it is preferred to administer higher
amounts of IFN-beta in order to obtain a biological or
pharmacological effect comparable to that of
glycosylated IFNbeta. For instance, an amount of
non-glycosylated IFN-beta that is about 10 times
higher than the amount of glycosylated IFN-beta is
preferably administered in order to obtain comparable
activities. The term "interferon-beta", as used
herein, also encompasses functional derivatives,
muteins, analogs, and fragments, or fusion proteins of
IFN-beta. Preferably, the IFN-beta to be used in the
frame of the present invention is Avonex(r),
Betaseron(r), or, more preferably, Rebif(r). Rebif(r)
(interferon beta-1a) is a purified 166 amino acid
glycoprotein with a molecular weight of approximately
22,500 daltons. It is produced by recombinant DNA
technology using genetically engineered Chinese
Hamster Ovary cells into which thehuman interferon
beta gene has been introduced. The amino acid sequence
of Rebif(r) is identical to that of natural fibroblast
derived human interferon beta. Natural interferon beta
and interferon beta-1a (Rebif(r)) are glycosylated
with each containing a single Nlinked complex
carbohydrate moiety. Using a reference standard
calibrated against the World Health Organization
natural interferon beta standard (Second International
Standard for Interferon, Human 



Fibroblast GB 23 902 531), Rebif(r) has a specific
activity of approximately 270 million international
units (MIU) of antiviral activity per mg of interferon
beta-1a determined in an in vitro cytopathic effect
bioassay using WISH cells and Vesicular Stomatitis
virus. Conversion table for MIU and meg oflFN-beta
Rebif(r) 44 meg contains approximately 12 MIU of
antiviral activity using this method. "Functional
derivatives" as used herein cover derivatives of
IFN-beta, and its variants or muteins and fused
proteins, which may be prepared from the functional
groups which occur as side chains on the residues or
the N- or C-terminal groups, by means known in the
art. These functional derivatives are included in the
invention as long as they remain pharmaceutically
acceptable, i.e. they do not destroy the activity of
the protein, which is substantially similar to, or
better than, the activity of IFN-beta, and do not
confer toxic properties on compositions containing it.
These derivatives may, for example, include
polyethylene glycol side-chains, which may improve
other properties of the protein, such as the
stability, half-life, bioavailability, tolerance by
the human body, or immunogenicity. To achieve this
goal, IFN-beta may be linked e.g. to Polyethlyenglycol
(PEG). PEGylation may be carried out by known methods,
described in WO 92/13095, for example. In particular,
PEG-IFN can be prepared in accordance with the
teaching of WO 99/55377. Therefore, in a preferred
embodiment, the functional derivative of IFN-beta
comprises at least one moiety attached to one or more
functional groups, which occur as one or more side
chains on the amino acid residues. An embodiment in
which themoiety is a polyethylene glycol (PEG) moiety
is highly preferred. In accordance with the present
invention, several PEG moieties may also be attached
to the IFN-beta. Other derivatives include aliphatic
esters of the carboxyl groups, amides of the carboxyl
groups by reaction with ammonia or with primary or
secondary amines, N-acyl derivatives of free amino
groups of the amino acid residues formed with acyl
moieties (e.g. alkanoyl or carbocyclic aroyl groups)
or O-acyl derivatives of free hydroxyl groups (for
example that of seryl or threonyl residues) formed
with acyl moieties. "Variants" or "muteins", as used
in the fame of the present invention, refer to analogs
of IFN-beta, in which one or more of the amino acid
residues of natural IFNbeta are replaced by different
amino acid residues, or are deleted, or one or more
amino acid residues are added to the natural sequence
IFN-beta, without diminishing 



considerably the activity of the resulting products as
compared with the wild type IFNbeta. These muteins are
prepared by known synthesis and/or by site-directed
mutagenesis techniques, or any other known technique
suitable therefor. The terms "variant" or "mutein" in
accordance with the present invention include proteins
encoded by a nucleic acid, such as DNA or RNA, which
hybridizes to DNA or RNA encoding IFN-beta as
disclosed e.g. in US 4,738,931 under stringent
conditions. The term "stringent conditions" refers to
hybridization and subsequent washing conditions, which
those of ordinary skill in the art conventionally
refer to as "stringent". See Ausubel et al., Current
Protocols in Molecular Biology, supra, Interscience,
N.Y., 6.3 and 6.4 (1987, 1992). Without limitation,
examples of stringent conditions include washing
conditions 12-20C below the calculated Tm of the
hybrid under study in, e.g., 2 x SSC and 0.5% SDS for
5 minutes, 2 x SSC and 0.1% SDS for 15 minutes; 0.1 x
SSC and 0.5% SDS at 37C for 30-60 minutes and then, a
0.1 x SSC and 0.5% SDS at 68C for 30-60 minutes. Those
of ordinary skill in this art understand that
stringency conditions also depend on the length of the
DNA sequences, oligonucleotide probes (such as 10-40
bases) or mixed oligonucleotide probes. If mixed
probes are used, it is preferable to use tetramethyl
ammonium chloride (TMAC) instead of SSC. See Ausubel,
supra. Identity reflects a relationship between two or
more polypeptide sequences or two or more
polynucleotide sequences, determined by comparing the
sequences. In general, identity refers to an exact
nucleotide to nucleotide or amino acid to amino
acidcorrespondence of the two polynucleotides or two
polypeptide sequences, respectively, over the length
of the sequences being compared. For sequences where
there is not an exact correspondence, a "% identity"
may be determined. In general, the two sequences to be
compared are aligned to give a maximum correlation
between the sequences. This may include inserting
"gaps" in either one or both sequences, to enhance the
degree of alignment. A % identity may be determined
over the whole length of each of the sequences being
compared (so-called global alignment), that is
particularly suitable for sequences of the same or
very similar length, or over shorter, defined lengths
(so-called local alignment), that is more suitable for
sequences of unequal length. Methods for comparing the
identity and homology of two or more sequences are
well known in the art. Thus for instance, programs
available in the Wisconsin Sequence 



Analysis Package, version 9.1 (Devereux J et al.,
1984), for example the programs BESTFIT and GAP, may
be used to determine the % identity between two
polynucleotides and the % identity and the % homology
between two polypeptide sequences. BESTFIT uses the
"local homology" algorithm of Smith and Waterman
(1981) and finds the best single region of similarity
between two sequences. Other programs for determining
identity and/or similarity between sequences are also
known in the art, for instance the BLAST family of
programs (Altschul S F et al, 1990, Altschul S F et
al, 1997, accessible through the home page of the NCBI
at www.ncbi.nlm.nih.gov) and FASTA (Pearson W R,
1990). Any such variant or mutein preferably has a
sequence of amino acids sufficiently duplicative of
that of IFN-beta, such as to have substantially
similar activity to IFN-beta. A functional assay for
evaluating whether any variant or mutein has a similar
activity as IFN-beta is e.g. the assay measuring the
activity of interferon on the cytopathic effect of
vesicular stomatitis virus in WISH cells, e.g.
described by Youcefi et al., 1985. Thus, it can be
determined whether any given mutein has substantially
the same activity as IFN-beta by means of routine
experimentation. In a preferred embodiment, any such
variant or mutein has at least 40% identity or
homology with the sequence of IFN-beta as disclosed
e.g. in US 4,738,931 . More preferably, it has at
least 50%, at least 60%, at least 70%, at least 80%
or, most preferably, at least 90% identity or homology
thereto.Muteins of IFN-beta, which can be used in
accordance with the present invention, or nucleic acid
coding therefor, include a finite set of substantially
corresponding sequences as substitution peptides or
polynucleotides which can be routinely obtained by one
of ordinary skill in the art, without undue
experimentation, based on the teachings and guidance
presented herein. Preferred changes for muteins in
accordance with the present invention are what are
known as "conservative" substitutions. Conservative
amino acid substitutions of IFN-beta polypeptides may
include synonymous amino acids within a group which
have sufficiently similar physicochemical properties
that substitution between members of the group will
preserve the biological function of the molecule
(Grantham, 1974). It is clear that insertions and
deletions of amino acids may also be made in the
abovedefined sequences without altering their
function, particularly if the insertions or deletions
only involve a few amino acids, e.g., under thirty,
and preferably under ten, 



and do not remove or displace amino acids which are
critical to a functional conformation, e.g., cysteine
residues. Proteins and muteins produced by such
deletions and/or insertions come within the purview of
the present invention. Preferably, the synonymous
amino acid groups are those defined in Table I . More
preferably, the synonymous amino acid groups are those
defined in Table II; and most preferably the
synonymous amino acid groups are those defined in
Table III.NEW 3-PHENYLPROPIONIC ACID DERIVATIVES FOR
THE TREATMENT OF DIABETES Field of the invention The
present invention relates t o new compounds, being
3-phenylpropionic acid derivatives, pharmaceutical
compositions comprising the same, and their use for
the treatment and/or prevention of peroxysome
proliferator-activated receptor gamma (PPARg) mediated
diseases and conditions. The compounds show the
ability t o bind t o PPARg receptor and modify its
activity. The state of the art More than 20 years ago,
the thiazolidinedione group of compounds was
discovered, showing the activity in rodent models of
type 2 diabetes and insulin resistance. Although their
mechanism of action was not known, the compounds have
been successfully used in therapy of type 2 diabetes.
Publications demonstrating that they exerted their
effect via the nuclear PPAR gamma receptor were
published only in the middle of 90's. Now, it is well
known that intracellular receptor proteins of the PPAR
family control the expression of genes involved in the
regulation of lipid -carbohydrate metabolism. Diseases
such as hyperlipidemia, atherosclerosis, obesity, and
type 2 diabetes become the serious concern not only
for developed industrial societies. It is estimated
that more than 150 million people worldwide suffer
from type 2 diabetes, and this number is expected t o
double by 2025. In Poland, currently about 2 million
people suffer from this disease, and the same number
is at risk of developing it. Costs of medical care in
diabetic patients reach 6 t o 8 percent of total
medical care budgets. At the initial stage, diabetes
can be symptomless, and may begin at any age; however,
most often occurs at middle age and in elderly
persons. The 



progress of type 2 diabetes is a result of overlapping
of physiological disorders such as: tissue insulin
resistance, insufficient pancreatic insulin
production, elevated insulin production following
intensified gluconeogenesis. Most often diabetic
complications are microvascular changes in the retina,
kidneys and nervous system, what leads t o increased
risk of blindness, renal insufficiency and neuropathy.
Diabetes is also the main causative factor of heart
infarct and brain stroke.PPARg receptors, belonging t
o the family of nuclear receptors, play the role in
the regulation of lipid metabolism and storage. They
are expressed in adipose tissue and large intestine,
and are involved in the lipogenesis process. Ligands
activating PPARg receptor can enhance insulin effect
and lower the plasma glucose level. They can be also
useful in the management and therapy of lipid
metabolism and energy balance disorders. There are
known compounds being L-tyrosine derivatives or
analogues, which exert their action via modulation of
the PPARg receptor response, thus acting on the
glucose metabolism, lipid hemostasis and energy
balance. In the international patent applications Nos.
WO03/01 1834 and WO03/01 1814 there are disclosed
N-(2-benzoylphenyl)-L-tyrosine derivatives, which have
a partial PPARg agonist activity and may be useful in
the treatment and prophylaxis of inter alia impaired
insulin tolerance, type 1 and 2 diabetes,
dyslipidemia, disorders associated with syndrome X,
such as hypertension, obesity, insulin resistance,
hyperglycemia, atherosclerosis, myocardial ischemia,
coronary heart disease, renal diseases, as well as for
improving cognitive functions and for treating
diabetic complications. The disclosed compounds
represent L-tyrosine derivatives wherein tyrosine
hydroxyl group is substituted with vinyl group and
nitrogen in tyrosine amino group is substituted with
2-benzoylphenyl group. In the international patent
application No. WO01 /17994 there are disclosed
oxazole compounds as PPARg antagonists, which may be
useful in the treatment of diabetes, obesity,
metabolic syndrome, impaired insulin 



tolerance, syndrome X and cardiovascular diseases,
including dyslipidemia. The compounds represent
L-tyrosine derivatives wherein tyrosine carboxyl group
is substituted with a 5-membered heterocyclic group,
tyrosine hydroxyl group is substituted with
(5-methyl-2-phenyloxazol-4-yl)ethyl group, and
nitrogen in tyrosine amino group is substituted with
2- benzoylphenyl group. In the international patent
application No. WO97/31907 there are disclosed
4-hydroxy phenylalcanoic acid derivatives with
agonistic activity t o PPARg. Among others, there are
disclosed L-tyrosine derivatives wherein tyrosine
hydroxyl group is substituted with a 5-membered
heterocyclic group, which itself can be substituted,
and nitrogen in tyrosine aminogroup is substituted
with 2-substituted phenyl group, including 2-
benzoylphenyl group. In the art still exists a need
for new compounds - ligands of PPARg , which may be
useful in the treatment and/or prophylaxis of diabetes
and complications resulting from or associated with
diabetes, especially lipid metabolism disorders and
cardiovascular diseases. The summary of the Invention
The present invention relates t o new compounds,
3-phenylpropionic acid derivatives of formula (I) (I)
wherein: W represents COOH group or its bioisosters,
or -COO-Ci -C4-alkyl group; Y represents NH,
N-Ci-Cio-alkyl, O, or S; Z represents NH,
N-Ci-Cio-alkyl, N-aryl, N-heteroaryl, S, or O, X
represents 0 , S, NH, N-Cr Ci 0-alkyl, N-aryl,
NSO2-CrCi 0-alkyl, N-SO2-aryl, or N-SO2-heteroaryl;
Ri, R2, R3, R4, R5, RO, R7 and R each independently
represents hydrogen atom or a substituent selected
from the group consisiting of: Ci-C4-alkyl,
Ci-C4-alkoxy, C3-C7-cycloalkyl, C3-C7-cycloalkoxy, CrC
4- thioalkoxy, C3-C7-cyclothioalkoxy, halogen atom,
halogen-substituted C3-C7- cycloalkyl, aryl,
heteroaryl, -NO2, -CN, -SO2-NH2, -SO2-NH-Ci -C4-alkyl,
-SO2-N(Ci-C4-alkyl) 2, -CO-Cr C4-alkyl, -O-CO-Cr
C4-alkyl, -CO-O-Cr C4-alkyl, 



-CO-aryl; -CO-NH2, -CO-NH-Cr C4-alkyl, -CO-N(Cr
C4-alkyl) 2; A represents Ci-C4-alkyl,
C3-C7-cycloalkyl, halogen-substituted C3-C7-
cycloalkyl, aryl, heteroaryl, heterocyclyl,
-NH-CO-Ci-C4-alkyl, -N(CrC 4- alkyl)-CO-CrC 4-alkyl,
-NH-CO-aryl, -N(Cr C4-alkyl)-CO-aryl, -N(Cr C4-alkyl)-
CO-C3-C7-cycloalkyl, -NH-CO-NH2, -NH-CO-NH-Cr
C4-alkyl, -NH-CS-NH-CrC4- alkyl, -NH-CO-NH-aryl,
-NH-CS-NH-aryl, -SO2-Ci -C4-alkyl, -SO2-aryl, or
-SO2-heteroaryl; wherein aryl, heteroaryl and
heterocyclyl are optionally substituted with one or
more substituents independently selected from the
group consisting of Ci-C4-alkyl, Ci-C4-alkoxy,
Ci-C4-thioalkoxy, ethylenedioxy, CN, halogen or
phenyl, said phenyl being optionally substituted with
one or more substituents independently selected from
Ci-C4-alkyl, Ci-C4-alkoxy and halogen atom; and n
represents an integer from 0 t o 4, inclusive; and and
pharmaceutically acceptable salts thereof. One group
of compounds of the invention comprises those
compounds wherein W represents COOH. Another group of
compounds of the invention comprises those compounds
wherein Y represents NH. Another group of compounds of
the invention comprises those compounds wherein Y
represents O. Another group of compounds of the
invention comprises those compounds wherein Y
represents N-CrC 4-alkyl, especially N-CH3. Still
another group of compounds of the invention comprises
those compounds wherein Z represents O. Still another
group of compounds of the invention comprises those
compounds wherein Z represents S. Still another group
of compounds of the invention comprises those
compounds wherein Z represents N-Ci-C4-alkyl,
especially N-CH3. Still another group of compounds of
the invention comprises those compounds wherein Z
represents N-phenyl. Still another group of compounds
of the invention comprises those compounds wherein X
represents O. Still another group of compounds of the
invention comprises those 



compounds wherein X represents S. Still another group
of compounds of the invention comprises those
compounds wherein X represents NSO2-CrC 4-alkyl,
especially NSO2-CH3. Still another group of compounds
of the invention comprises those compounds wherein W
represents COOH, Y represents NH, Z represents O and X
represents O. Still another group of compounds of the
invention comprises those compounds wherein W
represents COOH, Y represents O, Z represents 0 , and
X represents 0 .Still another group of compounds of
the invention comprises those compounds wherein W
represents COOH, Y represents NH, Z represents O, and
X represents NSO2-CrC 4-alkyl, especially NSO2-CH3.
Still another group of compounds of the invention
comprises those compounds wherein W represents COOH, Y
represents NH, Z represents S, and X represents NSq
2-CrC 4-alkyl, especially NSO2-CH3. A particular
embodiment of the compounds of formula (I) as defined
above are those compounds wherein each of Ri to R
represents hydrogen atom. Another particular
embodiment of the compounds of formula (I) as defined
above are those compounds wherein n is equal to 1 or
2. Another group of compounds of the invention
comprises those compounds wherein A represents
heterocyclyl, said heterocyclyl being optionally
substituted with one or more substituents
independently selected from the group consisting of
CrC 4-alkyl, Ci-C4-alkoxy, CrC 4- thioalkoxy, CN,
halogen atom, and phenyl. Within the above group, A
preferably represents isoxazolyl, optionally
substituted with one or more substituents
independently selected from Ci-C4-alkyl, especially
-CH3. Further group of compounds of the invention
comprises those compounds wherein A represents phenyl,
said phenyl being optionally substituted, especially
with ethylenedioxy group. Further group of compounds
of the invention comprises those compounds wherein A
represents -N(CrC 4-alkyl)-CO-C3-C7-cycloalkyl, 



especially -N(CH3)-CO-cyclohexyl. Further group of
compounds of the invention comprises those compounds
wherein A represents -N(Ci-C4-alkyl)-CO-heteroaryl
wherein heteroaryl is optionally substituted with one
or more substituents independently selected from the
group consisting of Ci-C4-alkyl, CrC 4- alkoxy, CrC
4-thioalkoxy, CN, halogen atom, phenyl, and phenyl
optionally substituted with one or more substituents
independently selected from the group consisting of
Ci-C4-alkyl, CrC 4-alkoxy, and halogen atom. A
preferred heteroaryl is pyrimidinyl, optionally
substituted with one or more substituents
independently selected from the group consisting of
CrC 4-alkyl, d-C 4-alkoxy, halogen atom, phenyl, and
phenyl optionally substituted with one or more
substituents independently selected from the group
consisting of Ci-C4-alkyl, Ci-C4-alkoxy, and halogen
atom.As examples of specific compounds of the
invention, the following can be mentioned: 1.
(2S)-2-(1 ,3-benzoxazol-2-ylamino)-3-[4-(2,3-dihydro-1
,4-benzodioxin- 6-ylmethoxy)phenyl] propionic acid, 2.
(2S)-2-(1
,3-benzoxazol-2-ylamino)-3-[4-((3,5-dimethylisoxazol-4
-yl)- methoxy)phenyl] propionic acid, 3. (2S)-2-(1
,3-benzoxazol-2-ylamino)-3-[4-(2-[(cyclohexylcarbonyl)
- (methyl)amino]ethoxy)phenyl]propionic acid, 4.
(2S)-2-(1
,3-benzoxazol-2-ylamino)-3-[4-(2-[5-methyl-2-(3,4,5-
trimethoxyphenyl)-1
,3-oxazol-4-yl]ethoxy)phenyl]propionic acid, 5.
(2S)-2-(1
,3-benzoxazol-2-ylamino)-3-[4-(4-{2-[[6-(2-chloropheny
l)-5-
cyano-2-(methylthio)pyrimidin-4-yl](methyl)amino]ethox
y})phenyl]- propionic acid, 6. (2S)-2-(1
,3-benzoxazol-2-ylamino)-3-[4-(2-(2-tert-butyl-5-methy
l-1 ,3- oxazol-4-yl)ethoxy)phenyl]propionic acid, 7.
(2S)-2-(1
,3-benzoxazol-2-ylamino)-3-[4-(2-(2-tert-butyl-5-methy
l-1 ,3- oxazol-4-yl)ethoxy)phenyl]propionic acid, 8.
(2S)-2-(1
,3-benzoxazol-2-ylamino)-3-[4-(2-[(cyclohexylcarbonyl)
- (methyl)amino]thioethoxy)phenyl]propionic acid, 9.
(2S)-2-(1
,3-benzoxazol-2-ylamino)-3-[4-(2-[(cyclohexylcarbonyl)
- 



(methyl)amino]ethylmethanesulfonylamino)phenyl]propion
ic acid, and 10. (2S)-2-(1
,3-benzoxazol-2-yloxy)-3-[4-(2-[(cyclohexylcarbonyl)-
(methyl)amino]ethoxy)phenyl]propionic acid, and
pharmaceutically acceptable salts thereof. The
compounds of the invention have high affinity t o the
peroxisome proliferator-activated receptor gamma
(PPARg). Thus the compounds demonstrate the ability t
o bind t o the PPARg and t o modulate its activity.
The invention relates also t o a pharmaceutical
composition comprising at least one compound of
formula (I) as defined above or a pharmaceutically
acceptable salt thereof, optionally in combination
with other pharmacologically active ingredient,
together with one or more pharmaceutically acceptable
carriers and/or excipients. The invention relates also
t o a compound of formula (I) as defined above for use
as a medicament.The invention further relates t o the
use of a compound of formula (I) as defined above or a
pharmaceutically acceptable salt thereof for the
preparation of a medicament for the treatment and/or
prophylaxis of diseases and conditions mediated by
peroxisome proliferator-activated receptor gamma
(PPARg). The invention further relates t o a method of
treatment and/or prophylaxis of diseases and
conditions mediated by peroxysome
proliferator-activated receptor gamma (PPARg) in a
mammal subject in need thereof, said method comprising
administration t o said mammal a compound of formula
(I) as defined above in a therapeutically or
prophylactically effective amount. Such PPARg-mediated
diseases and conditions include in particular impaired
insulin tolerance, insulin resistance, type 1 and type
2 diabetes, complications resulting from or associated
with diabetes, such as peripheral neuropathy, renal
insufficiency, retinopathy, dyslipidemia, syndrome X
associated disorders, such as hypertension, obesity,
hyperglycemia, atherosclerosis, myocardial ischemia,
coronary heart disease, and other cardiovascular
diseases, and renal diseases. 



The compounds of the invention can be also useful for
improving cognitive functions. Detailed disclosure of
the invention Definitions The term ,,bioisoster" as
used herein relates t o a chemical moiety, which
replaces another moiety in a molecule of an active
compound without significant influence on its
biological activity. Other properties of the active
compound, such as for example its stability as a
medicament, can be affected in this way. As bioisoster
moieties for carboxy (COOH) group can be mentioned
especially 5-membered heterocyclic groups having from
1 to 4 heteroatoms selected from nitrogen, oxygen and
sulphur, such as for example 1,3,4- oxadiazolyl,
1,2,3-oxadiazolyl, 1,2,5-oxadiazolyl,
1,2,4-oxadiazolyl, 1,3,4- thiadiazolyl,
1,2,4-thiadiazolyl, 1,2,3-thiadiazolyl,
1,2,5-thiadiazolyl, furyl, thienyl, pyrrolyl,
pyrazolyl, imidazolyl, isoxazolyl, isothiazolyl, and
N-substituted tetrazolyl. 5-Membered heterocyclic
groups can be optionally substituted with 1 or 2
substituents selected from the group comprising
phenyl, pyridinyl, straight or branched alkyl group,
amino group, hydroxygroup, fluoro, chloro, bromo,
iodo, trifluoromethyl, trifluoromethoxy,
trifluorothiomethoxy, alkoxy, and thioalkoxy. As
bioisoster moieties for carboxy (COOH) group can be
also mentioned phenyl and 6-membered heterocyclic
groups having from 1 to 4 heteroatoms selected from
nitrogen, oxygen and sulphur, such as for example
pyridinyl, pyrazinyl, pyridazinyl, pyrimidinyl,
triazinyl, tetrazinyl, and others. Phenyl and
6-membered heterocyclic groups can be optionally
substituted with 1 or 2 substituents selected from the
group comprising phenyl, pyridinyl, straight or
branched alkyl group, amino group, hydroxy group,
fluoro, chloro, bromo, iodo, trifluoromethyl,
trifluoromethoxy, trifluorothiomethoxy, alkoxy, and
thioalkoxy. The term "halogen" relates to an atom
selected from F, Cl, Br and I. The term "alkyl"
relates to a saturated, straight or branched
hydrocarbon group, having indicated number of carbon
atoms. As specific alkyl substituents, the following
can be mentioned: methyl, ethyl, propyl, 



1-methylethyl, butyl, 1-methylpropyl, 2-methylpropyl,
1,1-dimethylethyl, pentyl, 1-methylbutyl,
2-methylbutyl, 3-methylbutyl, 1,1-dimethylpropyl,
1,2-dimethylpropyl, 2,2-dimethylpropyl, 1-ethylpropyl,
hexyl, 1- methylpentyl, 2-methylpentyl, 1-ethylbutyl,
2-ethylbutyl, 3,3- dimethylbutyl, heptyl,
1-ethylpentyl, octyl, nonyl, and decyl. The term
"aryl" relates to a mono- or bicyclic aromatic group,
having from 6 to 14 carbon atoms. The examples of aryl
groups are phenyl, tolyl, xylyl, naphthyl, such as
naphth-1 -yl, naphth-2-yl, 1,2,3,4-
tetrahydronaphth-5-yl, and
1,2,3,4-tetrahydronaphth-6-yl. The term "heteroaryl"
relates to a mono- or bicyclic heteroaromatic group,
having from 5 to 13 carbon atoms and 1 to 4
heteroatoms selected from N, O, and S. The examples of
heteroaryl groups are pyrrol-1-yl, pyrrol- 2-yl,
pyrrol-3-yl, furyl, thienyl, imidazolyl, oxazolyl,
thiazolyl, isoxazolyl, 1,2,4-triazolyl, oxadiazolyl,
thiadiazolyl, tetrazolyl, pyridinyl, pyrimidinyl, 1,3,
5-triazinyl, indolyl, benzo[b]furyl, benzo[b]thienyl,
indazolyl, benzimidazolyl, azaindolyl, cynnolyl,
isoquinolinyl, and carbazolyl. The term "cycloalkyl"
relates to a saturated or partially unsaturated cyclic
hydrocarbon group, having from 3 to 7 carbon atoms.
The examples of cycloalkyl groups are cyclopropyl,
cyclobutyl, cyclopentyl,cyclopentenyl,
cyclopentadienyl, cyclohexyl, cyclohexenyl, and
cycloheptyl. The term "heterocyclyl" relates to a
saturated or partially unsaturated 5- to 6-membered
cyclic hydrocarbon group, having from 1 to 4
heteroatoms, selected from N, O and S. Preferred
saturated or partially unsaturated cyclic hydrocarbon
is monocyclic and includes 4 or 5 carbon atoms and 1
to 3 heteroatoms. The examples of heterocyclyl groups
are piperidinyl, piperazinyl, morpholinyl, and
pyrrolidinyl. The compounds of the invention possess
chiral center at the carbon atom bearing W group and
can exist in the form of the respective enantiomers,
enantiomer mixtures as well as racemic mixtures.
Therefore, the R and S enantiomers, enantiomer
mixtures as well as racemic mixtures of the compounds
of formula (I) form the part of the invention. 



Thus in one specific embodiment, the invention relates
t o compounds of formula (I) having the stereochemical
configuration such as shown in formula (IA): (IA)
wherein W, X, Y, Z, A, n, and Ri to R have the same
meanings as defined above for formula (I), and
pharmaceutically acceptable salts thereof. In the
second specific embodiment, the invention relates to
compounds of formula (I) having the stereochemical
configuration such as shown in formula (IB):(IB)
wherein W, X, Y, Z, A, n, and Ri to R have the same
meanings as defined above for formula (I), and
pharmaceutically acceptable salts thereof. The
compounds of formula (I), bearing a basic group, can
be converted into salts with inorganic or organic
acids in a conventional and known manner, by the
treatment with suitable acid in organic solvent, such
as alcohol, ketone, ether or chlorinated solvent, and
the recovery of a salt in a conventional manner.
Examples of such salts are those with pharmaceutically
acceptable inorganic or organic acids. As examples of
inorganic acid salts hydrochloride, hydrobromide,
nitrate, sulfate, hydrogensulfate, pyrosulfate,
sulfite, pyrosulfite, phosphate,
monohydrogenphosphate, dihydrogenphosphate,
metaphosphate, and pyrophosphate, can be mentioned. As
examples of organic acid salts acetate, propionate,
acrylate, 4-hydroxybutyrate, caprylate, capronate,
decanoate, oxalate, malonate, succinate, glutarate,
adipate, pimelate, maleate, fumarate, citrate,
tartrate, lactate, phenylacetate, mandelate, sebacate,
suberate, benzoate, phthalate, alkyl- and
arylsulfonates, such as methanesulfonate,
propanesulfonate, p-toluenesulfonate, xylenesulfonate,
salicylate, cinnamate, glutamate, aspartate,
glucuronate, and galacturonate can be mentioned. The
compounds of formula (I) bearing an acidic group can
be converted into salts with inorganic or organic base
in a conventional and 



known manner by the reaction of a compound of formula
(I) with suitable organic or inorganic base. Salts
with pharmaceutically acceptable bases include
alkaline or alkaline earth metal salts, such as Li,
Na, K, Mg or Ca, ammonium salts, and salts with basic
organic compounds, such as forexample arginine,
histidine, piperidine, morpholine, piperazine,
ethylenediamine or triethylamine, as well as
quaternary ammonium salts. The present invention
relates also to pharmaceutical compositions,
comprising a compound of formula (I) with
pharmaceutical excipients, depending on the selected
route of administration. One of the embodiments of the
invention are pharmaceutical compositions suitable for
oral administration. Pharmaceutical compositions
suitable for oral administration can be in the form of
tablets, capsules, pills, lozenges, powders or
granules, or solutions or dispersions in a liquid, or
similar. Each of said forms will comprise a
predetermined amount of a compound of the invention as
an active ingredient. The composition in the form of a
tablet can be prepared employing any pharmaceutical
excipients known in the art for that purpose, and
conventionally used for the preparation of solid
pharmaceutical compositions. The examples of such
excipients are starch, lactose, microcrystalline
cellulose, magnesium stearate and binders, for example
polyvinylpyrrolidone. Furthermore, an active compound
can be formulated as controlled -release preparation,
such as tablets comprising hydrophilic or hydrophobic
matrix. Pharmaceutical composition in the form of a
capsule can be formulated using conventional
procedures, for example by incorporation of a mixture
of an active compound and excipients into hard gelatin
capsules. Alternatively, a semi-solid matrix of an
active compound and high molecular weight polyethylene
glycol can be formed and filled into hard gelatin
capsules, or soft gelatin capsules can be filled with
a solution of an active compound in polyethylene
glycol or dispersion thereof in an edible oil. Powder
forms for reconstitution before use (for example
lyophilized powders) are also contemplated.
Alternatively, oily vehicles for injection formulation
can be used as well. Liquid forms for parenteral
administration may be formulated for 



administration by injection or continuous infusion.
Accepted routes of administration by injection are
intravenous, intraperitoneal, intramuscular and
subcutaneous, intravenous injections being usually
preferred. A typical composition for intravenous
injection comprises a sterile isotonic aqueous
solution or dispersion, including, for example, an
active compound and dextrose or sodium chloride. Other
examples of suitable excipients are lactated Ringer
solution for injections, lactated Ringer solution for
injections with dextrose, Normosol-M withdextrose,
acylated Ringer solution for injections. The injection
formulation can optionally include a co-solvent, for
example polyethylene glycol, chelating agent, for
example ethylenediaminotetraacetic acid; stabilizing
agent, for example cyclodextrin; and antioxidant, for
example sodium pyrosulfate. A dosage administered will
depend on the patient condition and selected route of
administration, and will be adjusted by the physician.
The compounds of the invention can be prepared using
the processes described below and exemplified in the
Examples. Compounds of formula (I) wherein W has the
meaning other than -COOH or -COO-Ci -C4-alkyl, can be
prepared by substitution of hydrogen atom at X in a
compound of formula (II) with A(CHk)n- group (II)
where X, Y, Z, A, n, and Ri t o R have the meanings as
defined for formula (I) above, and W has the meaning
other than -COOH or -COO-Ci -C4-alkyl. Said
substitution can be performed by means of Mitsunobu
reaction of the compound of formula (II) as defined
above with a compound of formula A(CH2)n-0H wherein A
and n have the meanings as defined above, according t
o the scheme 1:Scheme 1 Mitsunobu reaction can be
carried out in anhydrous solvents such as ether or
halogenated alkane, in the presence of diazo compounds
such as DEAD, DIAD, ADDP, and triphenylphosphine,
typically at -20 t o 2O0C. Alternatively, said
substitution of hydrogen atom at X can be performed by
alkylating a compound of formula (II) wherein X, Y, Z,
and Ri t o R have the meanings as defined for formula
(I) above, and W has the 



meaning other than -COOH or -COO-Ci -C4-alkyl, with a
compound of formula A(CH2)n-V wherein A and n have the
meanings as defined above for formula (I), and V
represents a leaving group selected from halogens and
alkylsulfonyl or arylsulfonyl groups, in the presence
of a strong base capable of generating the anion from
the compound (II), such as for example sodium hydride,
t o form a compound of formula (I), according t o the
scheme 2: Scheme 2 Alkylation reaction can be
performed i n an inert organic solvent, such as
anhydrous DMF, THF, DMSO. The strong base capable of
generating the anion can be sodium hydride. Sodium
hydride can be used dry or as a suspension in mineral
oil. Generating of the anion is carried out at room
temperature until the completion of the evolution of
hydrogen. Then in the second stage the alkylating
agent A(CH2)n-V is added, neat or as a solutionin an
inert organic solvent such as DMF, THF, DMSO. The
second step of alkylation can be carried out at 0 t o
1000C. The compounds of the invention of formula (I)
wherein W represents -COOH or -COO-Ci -C4-alkyl, and
X, Y, Z, A, n, and Ri t o R8 have the meanings as
defined above for formula (I), can be prepared by: a)
a substitution of hydrogen atom at X with A(CH2)n-
group i n a compound of formula (III) wherein R
represents CrC 4 alkyl group, and X, Y, Z, and Ri t o
R have the meanings as defined for formula (I) above,
t o form a compound of formula (I) wherein W
represents an ester group -COOR wherein R represents a
CrC 4 alkyl group, and X, Y, Z, A, n, and Ri t o R8
have the meanings as defined for formula (I) above,
followed by b) optionally, a basic hydrolysis of the
ester group -COOR to -COOH group, t o form a compound
of formula (I) wherein W represents -COOH. Said
substitution in step a) can be performed by Mitsunobu
reaction of a compound of formula (III) with a
compound of formula A(CH2)n-0H wherein A and n have
the meanings as defined above for formula (I), t o
form a compound of formula (IV), according to the
scheme 3: Scheme 3Mitsunobu reaction can be carried
out as described above, in 



anhydrous solvents such as ether or halogenated
alkane, in the presence of diazo compounds such as
DEAD, DIAD, ADDP, and triphenylphosphine, usually at
-20 t o 2O0C. Alternatively, said substitution of
hydrogen atom at X can be carried out by reacting a
compound of formula (III) wherein R represents CrC 4
alkyl, and X, Y, Z, and Ri to R have the meanings as
defined for formula (I) above, with a compound of
formula A(CH2)n-V wherein A(CH2)n- has the meaning as
defined above for formula (I), and V represents a
leaving group selected from halogens and alkylsulfonyl
or arylsulfonyl groups, in the presence of a strong
base capable of generating an anion from the compound
(III), such as sodium hydride, t o form a compound of
formula (IV), according to the scheme 4: Scheme 4 The
reaction can be carried out as described above for the
preparation of compounds of formula (I) wherein W has
the meanings other than COOH or -COO-Ci -C4-alkyl. The
hydrolysis of the ester group in step b) can be
carried out in basic conditions, in the manner known
in the art. As the examples of the base, alkaline
metal hydroxides can be mentioned, such as sodium,
potassium and lithium hydroxides. For preparing single
enantiomers of a compound of formula (I), it is
preferable t o carry out the hydrolysis with lithium
hydroxide, which allows for the retention of the
configuration. Basic hydrolysis in step b) can be for
example carried out in a threesolvent system
consisting of THF (tetrahydrofuran), methanol and
water, which allows t o obtain homogenous reaction
mixture. At the end of thehydrolysis, the reaction
mixture can be neutralized with hydrochloric acid and,
if desired, the free acid product can be extracted,
for example with ethyl acetate, according to the
scheme 5 shown below: Scheme 5 Compounds of formula
(I) wherein Y = S, and X, W, Z, A, n, and Ri t o R
have the meanings as defined above, can be prepared by
reaction of a compound of formula (V) wherein W, X, A,
n, and Ri to R4 have the meanings as defined above for
formula (I), with a compound of formula (Vl) 



wherein Z and R5 to R have the meanings as defined
above for formula (I), in the presence of a base in an
alcoholic solution, according to the scheme 6. Scheme
6In the case of the preparation of compounds of
formula (I) wherein W represents COOH group, the
starting compound in the above process is a compound
of formula (V) wherein W is an ester- protected COOH
group, as illustrated in the scheme 7. At the end of
the reaction, COOH group is deprotected by basic
hydrolysis. According t o the scheme 7, the first
reaction step, giving ethyl
2-chloro-3-phenylpropionate derivatives, is performed
according t o the method described by Y.Kawamatsu,
H.Asakawa, T.Saraie, E.lmamiya, K.Nishikawa, Y.Hamuro,
Arzneim.Forsch./Drug Res./, 30 (I), 4, 1980, 585- 589.
Chloroester obtained in the Meerwein reaction is
reacted with 1,3- benzoxazole-2-thiol, in the presence
of a base in an alcoholic solution, t o give
corresponding ethyl a-(1 ,3-benzoxazol-2-ylthio)ester.
Ester is hydrolyzed in the NaOH or KOH
aqueous-alcoholic solution. Free acids are released
from salts with diluted hydrochloric acid. Scheme 7 In
an analogous manner, the following exemplary compounds
were obtained.Compounds of formula (I) can be prepared
both in a racemic form and in a form of a single
enantiomer, when starting from optically active
materials. Alternatively, racemic compounds of formula
(I) can be resolved into enantiomers, using
conventional techniques known in the art. Tyrosine
derivatives of formula (III) wherein X = 0 , Y = NH,
and Z = 0 , were obtained according to Shyam B.
Advani, Joseph Sam, Journal of Pharmaceutical
Sciences, Vol. 57, 10, 1968. For example, according to
the scheme 8, L-tyrosine methyl ester hydrochloride
was obtained by esterification of L-tyrosine with
methanol in the presence of thionyl chloride, followed
by the reaction of L-tyrosine methyl ester
hydrochloride with 2-chloro-1 ,3-benzoisoxazole in
benzene in the presence of triethylamine. Similar
procedures were used in the case of D-tyrosine and
D,L-tyrosine.Scheme 8 



Tyrosine compounds of formula (III) wherein X = O, Y =
NH, and Z = NH, N-alkyl, N-aryl, N-heteroaryl or S,
can be prepared by adapting the method of Shyam B.
Advani, Joseph Sam, Journal of Pharmaceutical
Sciences, Vol. 57, 10, 1968, described above. Tyrosine
derivatives of formula (III) wherein X = O, Y = NH,
and Z = S, can be prepared according t o the method
described in Edward S. Lazer, Clara K.Miao, Hin-Chor
Wong, Rondla Sorcek, Denice M. Spero, Alex Galman,
Kollol Pal, Mark Behnke, Anne G. Graham, Jane M.
Watrous, Carol A. Homon, Juergen Nagle, Arvind Shah,
Yvan Guindon, Peter R.Farina, Julian Adams,
J.Med.Chem., 1994,37,913-923, according to the scheme
9.Scheme 9 4-Mercaptophenylalanine derivatives of
formula (III) wherein Y = NH, Z = O, and X = S, were
prepared according to the scheme 10, from
4-mercaptophenylalanine, which was obtained according
to Helen S.M. Lu, Martin VoIk, Yuriy Kholodenko,
Edward Gooding, Robin M. Hochstrasser, William F.
DeGrado, Journal of the American Chemical Society,
119,31 ,1997,7173-7180. The mercapto (SH) group in
4-mercapto phenylalanine was protected with trityl
group, followed by substitution of one hydrogen atom
at a-amino nitrogen atom with 2-benzoxazolyl. The
final step of the synthesis is deprotection of the SH
group.Scheme 10 The 4-aminophenylalanine derivatives
of formula (III) wherein Y = NH, Z = O, and X =
NSO2-CH3, were obtained as illustrated on the scheme
11 for the compound wherein X = NSO2-CH3 from
4-nitro-Nphthaloylphenylalanine methyl ester. The
first step of the synthesis was performed according t
o F. Bergel, J.A. Stock, Journal of Organic Chemistry,
1956, 90-96. 4-Amino-N-phthaloylphenylalanine methyl
ester thus obtained was mesylated with mesyl chloride
in pyridine in the presence of catalytic amounts of
DMAP. The subsequent step was the removal of phthaloyl
group, by heating with 6M aqueous HCl. Thus obtained
4-methanesulfonylaminophenylalanine was converted into
methyl ester hydrochloride by esterification in
methanol in the presence of thionyl chloride. The
subsequent step was the reaction of
4-methanesulfonylaminophenylalanine methyl ester
hydrochloride with 2-chlorobenzoxazole in the presence
of 



triethylamine in benzene.Scheme 11 Starting compounds
of formula (Vl) wherein Z = O, i.e. substituted
2-mercaptobenzoxazoles can be obtained according to
Roger Lok, Rondla E. Leone, Antony J. Williams,
J.Org.Chem., 6 1, 3289-3297, in the reaction of a
compound of formula (VII) wherein R5 to R have the
meanings as defined for formula (I) above, as
illustrated on the scheme 12.Scheme 12 (VIl) (Vl), Z=O
Starting compounds of formula (VIII), i.e. substituted
2-chlorobenzoxazoles can be obtained by using or
adapting procedures described in Fortuna Haviv, James
D. Ratajczyk, Robert W. DeNet, Francis A.Kerdesky,
Rolad L.Walters, Steven P. Schmidt, James H. Holmes,
Patrick R. Young, George W. Carter, J.Med.Chem., 1988,
3 1, 1719-1728, by reaction of a compound of formula
(Vl) wherein R5 t o R have the meanings as defined for
formula (I) above, with phosphorus pentoxide,
according to the scheme 13. Scheme 13
3-[4-(Benzyloxy)phenyl]-2-hydroxypropionic acid ethyl
ester was obtained according t o Takamura Makoto,
Yanagisawa Hiroaki, Kanai Motoru, Shibasaki Masakatsu,
Efficient Synthesis of Anti hyperglycemic (S)-
a-Aryloxy- b-phenylpropionic Amides Using a
Bifunctional Asymmetric Catalyst, Chem.Pharm.Bull.,
50, 8, 2002,1 118-1 121 . Subsequently, the ester was
treated with sodium hydride and then with
2-chlorobenzoxazole, according t o the scheme
14.Scheme 14 The following abbreviations are used
herein: DIAD: diisopropyl azodicarboxylate DEAD:
diethyl azodicarboxylate ADDP:
azodicarbonyldipiperidine EXAMPLES Example 1 (2S)-2-(1
,3-Benzoxazol-2-ylamino)-3-[4-(2,3-dihydro-1
,4-benzodioxin-6-ylmethoxy) phenyl] propionic acid and
its methyl ester Ri t o R8 = H, W = COOH/COOCH3, X =
O, Z = O, Y = NH, n = 1, A = 2,3- 



dihydro-1 ,4-benzodioxin-6-yl of the
formula:2,3-Dihydro-1 ,4-benzodioxin-6-ylmethanol
(0.25 g, 1.5 mmol), methyl (2S)-2-(1
,3-benzoxazol-2-ylamino)-3-(4-hydroxyphenyl)propionate
(0.31 g, 1 mmol) and triphenylphosphine (0.26 g, 1
mmol) were dissolved i n 5 ml of tetrahydrofuran
(THF). The reaction mixture was cooled t o 5C. DIAD
(0.61 g, 3 mmol) was then added and the reaction was
stirred at room temperature for 18-24h. Subsequently,
THF was evaporated t o obtain the product, the title
acid methyl ester. The crude product was dissolved in
a THF/MeOH/H 2O mixture (6:0.1 : 1, 2 ml). 1M LiOH ( 1
.6 ml) was added and the reaction was stirred for 3
days at room temperature. Then the reaction mixture
was neutralized with 1M HCl, a small amount of water
was added and the mixture was extracted with ethyl
acetate. The solvent was evaporated. The purification
was performed by chromatography. The yield was 50%. MS
(ES) 446 (M+, 100%) Example 2 (2S)-2-(1
,3-Benzoxazol-2-ylamino)-3-[4-((3,5-dimethylisoxazol-4
-yl)- methoxy)phenyl] propionic acid and its methyl
ester Ri t o R8 = H, W = COOH/COOCH3, Y = NH, X = O, Z
= O, n = 1, A = 3,5- dimethylisoxazol-4-yl of the
formula: (3,5-Dimethylisoxazol-4-yl)methanol (0.28 g,
1.5 mmol), methyl (2S)- 2-(1
,3-benzoxazol-2-ylamino)-3-(4-hydroxyphenyl)propionate
(0.31 g, 1 mmol) and triphenylphosphine (0.26 g, 1
mmol) were dissolved i n 5 ml of tetrahydrofuran
(THF). The reaction mixture was cooled t o 5C. DEAD
(0.52 g, 3 mmol) was then added and the reaction was
stirred at room temperature for 18-24h. Subsequently,
THF was evaporated t o obtain the product, the title
acid methyl ester. The crude product was dissolved in
a THF/MeOH/H 2O mixture (6:0.1 : 1, 2 ml). 1M LiOH ( 1
.6 ml) was added and the reaction was stirred for 3
days at room temperature. Then the reaction mixture
was neutralized with 1M HCl, a small amount of water
was added and the mixture extracted with ethyl
acetate. The solvent was evaporated. The purification
was performed by chromatography. The yield was 60%. MS
(ES) 407 (M+, 100%)Example 3 



(2S)-2-(1
,3-Benzoxazol-2-ylamino)-3-[4-(2-[(cyclohexylcarbonyl)
(methyl)- amino]ethoxy)phenyl]propionic acid and its
methyl ester Ri t o R8 = H, W = COOH/COOCH3, X = 0 , Z
= 0 , Y = NH, n = 2, A =
(cyclohexylcarbonyljmethylamino group of the formula:
N-(2-Hydroxyethyl)-N-methylcyclohexanecarboxyamide
(0.19 g, 1.5 mmol), methyl (2S)-2-(1
,3-benzoxazol-2-ylamino)-3-(4-hydroxyphenyl)-
propionate (0.31 g, 1 mmol) and triphenylphosphine
(0.26 g, 1 mmol) were dissolved in 5 ml of
tetrahydrofuran (THF). The reaction mixture was cooled
t o 5C. ADDP (0.76 g, 3 mmol) was then added and the
reaction was stirred at room temperature for 18-24h.
Subsequently, THF was evaporated t o obtain the
product, the title acid methyl ester. The crude
product was dissolved in a THF/MeOH/H O mixture (6:0.1
: 1; 2 ml). Aqueous 1M LiOH solution ( 1 .6 ml) was
added and the reaction was stirred for 3 days at room
temperature. Then the reaction mixture was neutralized
with 1M HCl, a small amount of water was added and the
mixture extracted with ethyl acetate. The solvent was
evaporated. The purification was performed by
chromatography. The yield was 40%. MS (ES) 465 (M+,
100%) Example 4 (2S)-2-(1
,3-Benzoxazol-2-ylamino)-3-[4-(2-[5-methyl-2-(3,4,5-tr
imethoxyphenyl)- 1
,3-oxazol-4-yl]ethoxy)phenyl]propionic acid and its
methyl ester Ri t o R8 = H, W = COOH/COOCH3, X = O, Z
= O, Y = NH, n = 2, A = [5-methyl-
2-(3,4,5-trimethoxyphenyl)-1 ,3-oxazol-4-yl] of the
formula:To the solution of
2-[4-methyl-2-(3,4,5-trimethoxyphenyl)-1 ,3-oxazol-
5-yl]ethanol (2.93 g, 10 mmol) in 30 ml of pyridine
4-toluenesulfonyl chloride ( 1 .9 g, 10 mmol) was
added portionwise at room temperature. Subsequently,
the reaction mixture was stirred for 5h at room
temperature, and then poured into 200 ml of water and
extracted (3 x) with 50 ml of dichloromethane. The
combined extracts were washed with 1M HCl, an aqueous
solution of sodium bicarbonate, and brine. The organic
phase was dried over magnesium sulfate and the solvent
was evaporated, t o obtain a product,
2-[4-methyl-2-(3,4,5-trimethoxyphenyl)-1
,3-oxazol-5-yl]ethyl 4- toluenesulfonate having the
purity of ca. 95%. 



To the solution of 3.12 g of methyl (2S)-2-(1
,3-benzoxazol-2-ylamino)-
3-(4-hydroxyphenyl)propionate in 50 ml of
dimethylformamide 60% suspension of NaH in mineral oil
(0,4 g) was added portionwise with stirring at room
temperature under argon atmosphere. When the evolution
of the gas ceased, the solution of
2-[4-methyl-2-(3,4,5-trimethoxyphenyl)-1 ,3-
oxazol-5-yl]ethyl 4-toluenesulfonate (4.47 g, 10 mmol)
in dimethylformamide was added dropwise. The mixture
was heated at 8O0C with stirring. After cooling, the
mixture was poured into 1 I of water and extracted
several times with ethyl acetate. The combined
extracts were washed with brine, dried over magnesium
sulfate and the solvent was evaporated, t o obtain
crude methyl (2S)-2-(1 ,3-benzoxazol-2-ylamino)-3-[4-
(2-[5-methyl-2-(3,4,5-trimethoxyphenyl)-1
,3-oxazol-4-yl]ethoxy)phenyl]- propionate. 2.9 g of
the crude reaction product obtained above were
dissolved in a THF/MeOH/H 2O mixture (6:0.1 : 1, 20
ml). 1M LiOH (8 ml) was added and the reaction mixture
was stirred for 3 days at room temperature. Then the
reaction mixture was neutralized with 1M HCl, a small
amount of water was added and the mixture extracted
with ethyl acetate. The solvent was evaporated. The
purification was performed by chromatography. The
yield was 40%. MS (ES) 573 (M+, 100%) Example 5
(2S)-2-(1
,3-Benzoxazol-2-ylamino)-3-[4-(4-{2-[[6-(2-chloropheny
l)-5-cyano-
2-(methylthio)pyrimidin-4-yl](methyl)amino]ethoxy})phe
nyl]propionic acid and its methyl ester Ri t o R8 = H,
W = COOH/COOCH3, X = O, Z = O, Y = NH, n = 2, A =
[6-(2-
chlorophenyl)-5-cyano-2-(methylthio)pyrimidin-4-yl](me
thyl)amino group of the
formula:4-(2-Chlorophenyl)-6-[(2-hydroxyethyl)(methyl)
amino]-2-(methylthio)- pyrimidine-5-carbonitrile (0.50
g, 1.5 mmol), methyl (2S)-2-(1 ,3-
benzoxazol-2-ylamino)-3-(4-hydroxyphenyl)propionate
(0.31 g, 1 mmol) and triphenylphosphine (0.26 g, 1
mmol) were dissolved in 5 ml of tetrahydrofuran (THF).
The reaction mixture was cooled t o 5C. DEAD (0.52 g,
3 mmol) was then added and the reaction was stirred at
room 



temperature for 18-24h. Subsequently, THF was
evaporated t o obtain the product, the title acid
methyl ester. The crude product was dissolved in a
THF/MeOH/H O mixture (6:0,1 : 1, 2 ml). 1M LiOH ( 1 .6
ml) was added and the reaction was stirred at room
temperature for 3 days. Then the reaction mixture was
neutralized with 1M HCl, a small amount of water was
added and the mixture extracted with ethyl acetate.
The solvent was evaporated. The purification was
performed by chromatography. The yield was 58%. MS
(ES) 614 (M+, 100%) Example 6 (2S)-2-(1
,3-Benzoxazol-2-ylamino)-3-[4-(2-(2-tert-butyl-5-methy
l-1 ,3- oxazol-4-yl)ethoxy)phenyl]propionic acid and
its methyl ester Ri t o R8 = H, W = COOH/COOCH3, X =
O, Z = O, Y = NH, n = 2, A = 2-tertbutyl- 5-methyl-1
,3-oxazol-4-yl of the formula:
2-(2-tert-Butyl-4-methyl-1 ,3-oxazol-5-yl)ethanol
(0,27 g, 1,5 mmol), methyl (2S)-2-(1
,3-benzoxazol-2-ylamino)-3-(4-hydroxyphenyl)propionate
(0.31 g, 1 mmol) and triphenylphosphine (0.26 g, 1
mmol) were dissolved i n 5 ml of tetrahydrofuran
(THF). The reaction mixture was cooled t o 5C.DEAD
(0.52 g, 3 mmol) was then added and the reaction was
stirred at room temperature for 18-24h. Subsequently,
THF was evaporated t o obtain the product, the title
acid methyl ester. The crude product was dissolved in
a THF/MeOH/H 2O mixture (6:0.1 : 1, 2 ml). 1M LiOH ( 1
.6 ml) was added and the reaction was stirred at room
temperature for 3 days. Then the reaction mixture was
neutralized with 1M HCl, a small amount of water was
added and the mixture extracted with ethyl acetate.
The solvent was evaporated. The purification was
performed by chromatography. The yield was 55%. MS
(ES) 463 (M+, 100%) Example 7 (2S)-2-(1
,3-Benzoxazol-2-ylamino)-3-[4-(2-[(cyclohexylcarbonyl)
(methyl)- amino]thioethoxy)phenyl]propionic acid and
its methyl ester Ri t o R8 = H, W = COOH/COOCH3, X =
S, Z = O, Y = NH, n = 2, A =
(cyclohexylcarbonyl)(methyl)amino group of the
formula:
N-(2-Hydroxyethyl)-N-methylcyclohexanecarboxyamide
(0.19 g, 1.5 mmol), methyl (2S)-2-(1
,3-benzoxazol-2-ylamino)-3-(4-mercaptophenyl)- 



propionate (0.33 g, 1 mmol) and triphenylphosphine
(0.26 g, 1 mmol) were dissolved in 5 ml of
tetrahydrofuran (THF). The reaction mixture was cooled
t o 5C. DEAD (0.52 g, 3 mmol) was then added and the
reaction was stirred at room temperature for 18-24h.
Subsequently, THF was evaporated t o obtain the
product, the title acid methyl ester. The crude
product was dissolved in a THF/MeOH/H 2O mixture
(6:0.1 : 1, 2 ml). 1M LiOH ( 1 .6 ml) was added and
the reaction was stirred at room temperature for 3
days. Then the reaction mixture was neutralized with
1M HCl, a small amount of water was added and the
mixture extracted with ethyl acetate. The solvent was
evaporated. The purification was performed by
chromatography. The yield was 46%. MS (ES) 481 (M+,
100%) Example 8 (2S)-2-(1
,3-benzoxazol-2-ylamino)-3-[4-(2-[(cyclohexylcarbonyl)
(methyl)-
amino]ethylmetanesulfonylamino)phenyl]propionic acid
and its methyl esterRi t o R8 = H, W = COOH/COOCH3, X
= CH3SO2N, Z = O, Y = NH, n 2, A =
(cyclohexylcarbonyl)(methyl)amino group of the
formula:
N-(2-hydroxyethyl)-N-methylcyclohexanecarboxyamide
(0.19 g, 1.5 mmol), methyl (2S)-2-(1
,3-benzoxazol-2-ylamino)-3-(4-methanesulfonylaminophen
yl) propionate (0.39 g, 1 mmol) and triphenylphosphine
(0.26 g, 1 mmol) were dissolved in 5 ml of
tetrahydrofuran (THF). The reaction mixture was cooled
t o 5C. DEAD (0.52 g, 3 mmol) was then added and the
reaction was stirred at room temperature for 18-24h.
Subsequently, THF was evaporated t o obtain the
product, the title acid methyl ester. The crude
product was dissolved in a THF/MeOH/H O mixture (6:0.1
: 1, 2 ml). 1M LiOH ( 1 .6 ml) was added and the
reaction was stirred at room temperature for 3 days.
Then the reaction mixture was neutralized with 1M HCl,
a small amount of water was added and the mixture
extracted with ethyl acetate. The solvent was
evaporated. The purification was performed by
chromatography. The yield was 35%. MS (ES) 542 (M+,
100%) Example 9 (2S)-2-(1
,3-Benzothiazol-2-ylamino)-3-[4-(2-[(cyclohexylcarbony
l)(methyl)- amino]ethoxy)phenyl]propionic acid and its
methyl ester 



Ri t o R8 = H, W = COOH/COOCH3, X = O, Z = S, Y = NH,
n = 2, A = (cyclohexylcarbonyl)(methyl)amino group of
the formula:
N-(2-hydroxyethyl)-N-methylcyclohexanecarboxyamide
(0.19 g, 1.5 mmol), methyl (2S)-2-(1
,3-benzothiazol-2-ylamino)-3-(4-hydroxyphenyl)-
propionate (0.33 g, 1 mmol) and triphenylphosphine
(0.26 g, 1 mmol) were dissolved in 5 ml of
tetrahydrofuran (THF). The reaction mixture was cooled
t o 5C. DEAD (0.52 g, 3 mmol) was then added and the
reaction was stirred at room temperature for 18-24h.
Subsequently, THF was evaporated t o obtain the
product, the title acid methyl ester.The crude product
was dissolved in a THF/MeOH/H 2O mixture (6:0.1 : 1, 2
ml). 1M LiOH ( 1 .6 ml) was added and the reaction was
stirred at room temperature for 3 days. Then the
reaction mixture was neutralized with 1M HCl, a small
amount of water was added and the mixture extracted
with ethyl acetate. The solvent was evaporated. The
purification was performed by chromatography. The
yield was 48%. MS (ES) 481 (M+, 100%) Example 10
(2S)-2-(1
,3-benzoxazol-2-yloxy)-3-[4-(2-[(cyclohexylcarbonyl)(m
ethyl)- amino]ethoxy)phenyl]propionic acid and its
methyl ester Ri t o R8 = H, W = COOH/COOCH3, X = O, Z
= O, Y = O, n=2 A =
(cyclohexylcarbonyljmethylaminoethyl of the formula
N-(2-Hydroxyethyl)-N-methylcyclohexanecarboxyamide
(0.19 g, 1.5 mmol), ethyl 2-(1
,3-benzoxazol-2-yloxy)-3-(4-hydroxyphenyl)propionate
(0.33 g, 1 mmol) and triphenylphosphine (0.26 g, 1
mmol) were dissolved i n 5 ml of tetrahydrofuran
(THF). The reaction mixture was cooled t o 5C. DEAD
(0.52 g, 3 mmol) was then added and the reaction was
stirred at room temperature for 18-24h. Subsequently,
THF was evaporated t o obtain the product, the title
acid methyl ester. The crude product was dissolved in
a THF/MeOH/H 2O mixture (6:0.1 : 1, 2 ml). 1M LiOH ( 1
.6 ml) was added and the mixture was at room
temperature for 3 days. Then the reaction mixture was
neutralized with 1M HCl, a small amount of water was
added and the mixture extracted with ethyl acetate.
The solvent was evaporated. The purification was
performed by chromatography. The yield was 40%. MS
(ES) 466 (M+, 100%) 



Biological tests The ability of the compounds of the
invention t o bind t o the PPAR gamma receptor and t o
modify its activity was determined using the following
methods. In vitro binding The ability of the compounds
t o bind to the PPAR gamma receptor (in vitro) was
determined according t o the procedure described
below,using the method of competitive radioligand
displacement from the ligandreceptor complex. PPAR
agonist 3H-rosiglitazone at final concentration 1OnM
was used as the radioligand. An excess of unlabelled
test compounds at final concentration 20mM was also
added t o the reaction. The source of the receptor in
assays was human recombinant protein containing LBD
(ligand binding domain) of the PPAR gamma. The
separation of the radioligand unbound with the
receptor was performed by dextran coated charcoal
technique. The radioactivity was measured using LS
6500-Beckman Coulter scintillation counter. The
obtained scintillation counts values were compared t o
the values obtained for samples incubated with the
radioligand (assumed 0% displacement) and t o the
values obtained for samples containing both the
radioligand and an excess of non-radiolabelled
rosiglitazone (assumed 100% displacement). The
obtained values were comprised i n the 0-130% range.
References: 1. ADD1 /SREBP1 activates PPAR gamma
through the production of endogenous ligand. Proc.
Natl. Acad. Sci. U SA. 1998 Apr 14;95(8):4333-7. 2. An
antidiabetic thiazolidinedione is a high affinity
ligand for peroxisome proliferator-activated receptor
gamma (PPAR gamma). J. Biol. Chem. 1995 Jun 2;270(22):
12953-6. 3. Fatty acids and eicosanoids regulate gene
expression through direct interactions with peroxisome
proliferator-activated receptors alpha and gamma.
Proc. Natl. Acad. Sci. U SA. 1997 Apr. 29;
94(9):4318-23. Binding in adipocytes To confirm the
ability of the tested molecules t o bind in vivo,
analogous experiments with the use of murine
fibroblasts 3T3-L1 cell line 



differentiated into adipocytes were performed.
Differentiation of fibroblasts cells was performed on
12-well plates during 10 days period. On the day of
the experiment, the cells were washed twice with PBS
solution prior t o 1h incubation in DMEM medium
containing tritium-labelled reference compound
(rosiglitazone) at 3OpM concentration) and different
concentrations of the tested compounds (in the 100 pM
-20 mM concentration range) at 37C. Then the cells
were washed three times with PBS solution and
solubilized in 1M NaOH solution. In the lysate
prepared as described above, both radioactivity (using
LS 6500 Beckman Coulterscintillation counter) and
protein concentration (using Bradford method) were
measured. Nonspecific binding was estimated i n the
presence of nonlabelled reference compound (at 20mM
concentration). The obtained scintillation counts
values were compared t o the values obtained for
samples incubated with the radioligand (assumed 0%
displacement) and t o the values obtained for samples
containing both the radioligand and an excess of non-
radiolabeled rosiglitazone (assumed 100%
displacement). The obtained values were comprised i n
the 0-130% range. References: 1. Identification of
high-affinity binding sites for the insulin sensitizer
rosiglitazone (BRL-49653) in rodent and human
adipocytes using a radioiodinated ligand for
peroxisomal proliferator-activated receptor gamma. J.
Pharmacol. Exp. Ther. 1998 Feb;284(2):751-9. 2.
Differential regulation of the stearoyl-CoA desaturase
genes by thiazolidinediones in 3T3-L1 adipocytes. J.
Lipid Res. 2000 Aug;.41 (8):1310-6. 3. Distinct stages
in adipogenesis revealed by retinoid inhibition of
differentiation after induction of PPARgamma. MoI Cell
Biol. 1996 Apr; 16(4): 1567-75. 4. Differentiation
Kinetics of in vitro 3T3-L1 Preadipocyte Cultures.
Tissue Eng. 2002 Dec; 8(6): 1071 -1081 . 5. Role of
PPARgamma in regulating a cascade expression of
cyclin-dependent kinase inhibitors, p18(INK4c) and p21
(Waf1 /Cip1 ), during adipogenesis. J. Biol. Chem.
1999 Jun 11;274(24): 17088-97. Adipogenesis 3T3-L1
cell line cells (from ATCC) were maintained i n
Dulbecco's 



Modified Eagle's Medium supplemented with 10% Fetal
Bovine Serum and antibiotics. Two days before the
experiment, the cells were passaged into 12-well
microplates (30 x 104 cells/well) and maintained for
subsequent 2 days t o confluency. After this time, the
medium was replaced with DMEM + FBS +antibiotics and
tested compounds at final concentration of 50 mM were
added t o the cells. Under these conditions, the cells
were maintained for 14 days, changing the medium with
the test compounds every 2 days. After 10-14 days the
differentiated cells were stained with Oil Red O prior
t o photographing. References: 1. Differential
regulation of the stearoyl-CoA desaturase genes by
thiazolidinediones in 3T3-L1 adipocytes. J. Lipid Res.
2000 Aug;41 (8):1310-6.Glucose uptake Differentiated
3T3-L1 fibroblasts were incubated i n DMEM
supplemented with 10% FBS and antibiotics with test
compounds (at the concentration of 20mM) for 48h.
After this time, the cells were washed with PBS, and
then serum-free DMEM was added t o the cells. The
cells were kept in an incubator for 3h (370C / 5% CO )
and then medium was replaced with KHR buffer (25 mM
HEPES-NaOH; pH 7.4; 125 mM NaCl; 5 mM KCl; 1.2 mM
MgSO4 ; 1.3 mM CaCl2 ; 1.3 mM KH2PO4) and the cells
were incubated for 30 minutes at 370C. Glucose uptake
was initiated by the addition t o each test well of
50ml KRH buffer containing 0,5mM 2 deoxy-D-[1 ,2-
3H]glucose (0,5 mCi) and 10OnM insulin. After 10 min
incubation at 370C, the medium was aspirated, and the
cells were washed three times with ice-cold KRH
buffer. Then the cells were dissolved in 1M NaOH. In
the lysate prepared as described above, both
radioactivity (using LS 6500 Beckman Coulter
scintillation counter) and protein concentration
(using Bradford method) were measured. Nonspecific
binding was estimated in the presence of nonlabelled
reference compound (at 20mM concentration).
References: 1. Role of peroxisome
proliferator-activated receptor-gamma in maintenance
of the characteristics of mature 3T3-L1 adipocytes.
Diabetes. 2002 Jul;51 (7):2045- 55. 



2. Identification of high-affinity binding sites for
the insulin sensitizer rosiglitazone (BRL-49653) in
rodent and human adipocytes using a radioiodinated
ligand for peroxisomal proliferator-activated receptor
gamma. J. Pharmacol. Exp. Ther. 1998 Feb;
284(2):751-9. 3. Identification of bioactive molecules
by adipogenesis profiling of organic compounds. J.
Biol. Chem. 2003 Feb 28;278(9):7320-4. Epub 2002 Dec
19. 4. Evidence for the involvement of vicinal
sulfhydryl groups in insulin-activated hexose
transport by 3T3-L1 adipocytes. J. Biol. Chem. 1985
Mar 10;260(5):2646- 52.Claims 1. New 3-phenylpropionic
acid derivatives of formula (I): (I) wherein: W
represents COOH group or its bioisosters, or -COO-Ci
-C4-alkyl group; Y represents NH, N-Cr Ci 0-alkyl, 0 ,
or S; Z represents NH, N-Ci-Cio-alkyl, N-aryl,
N-heteroaryl, S, or 0 ; X represents 0 , S, NH, N-Cr
Ci 0-alkyl, N-aryl, NSO2-Ci -CiO-alkyl, N-SO2-aryl, or
N-SO2-heteroaryl; Ri t o R each independently
represent hydrogen atom or a substituent selected from
the group consisting of: CrC 4-alkyl, CrC 4-alkoxy,
C3-C7-cycloalkyl, C3-C7-cycloalkoxy, CrC 4-
thioalkoxy, C3-C7-cyclothioalkoxy, halogen atom,
halogen-substituted C3- C7-cycloalkyl, aryl,
heteroaryl, -NO2, -CN, -SO2-NH2, -SO2-NH-Ci -C4-alkyl,
-SO2-N(Ci-C4-alkyl) 2, -CO-Cr C4-alkyl, -O-CO-Cr
C4-alkyl, -CO-O-Cr C4-alkyl, -CO-aryl, -CO-NH2,
-CO-NH-Cr C4-alkyl, -CO-N(Cr C4-alkyl) 2; A represents
CrC 4-alkyl, C3-C7-cycloalkyl, halogen-substituted
C3-C7- cycloalkyl, aryl, heteroaryl, heterocyclyl,
-NH-CO-CrC4-alkyl, -N(CrC 4- alkyl)-CO-CrC 4-alkyl,
-NH-CO-aryl, -N(Cr C4-alkyl)-CO-aryl, -N(Cr C4-alkyl)-
CO-C3-C7-cycloalkyl, -NH-CO-NH2, -NH-CO-NH-CrQ-alkyl,
-NH-CS-NH-CrC4- alkyl, -NH-CO-NH-aryl, -NH-CS-NH-aryl,
-SO2-Ci -C4-alkyl, -SO2-aryl, or -SO2- heteroaryl;
wherein aryl, heteroaryl and heterocyclyl are
optionallysubstituted with one or more substituents
independently selected from the group consisting of
CrC 4-alkyl, CrC 4-alkoxy, CrC 4-thioalkoxy,
ethylenedioxy, CN, halogen or phenyl, said phenyl
being optionally substituted with 



one or more substituents independently selected from
CrC 4-alkyl, CrC 4- alkoxy and halogen atom; and n
represents an integer from 0 t o 4, inclusive; and
pharmaceutically acceptable salts thereof. 2. The
compound of claim 1 wherein W represents COOH. 3. The
compound of any one of claims 1 or 2 wherein Y
represents NH. 4. The compound of any one of claims 1
or 2 wherein Y represents O. 5. The compound of any
one of claims 1 or 2 wherein Y represents NCrC
4-alkyl, especially N-CH3. 6. The compound of any one
of claims 1 t o 5 wherein Z represents 0 . 7. The
compound of any one of claims 1 t o 5 wherein Z
represents S. 8. The compound of any one of claims 1 t
o 5 wherein Z represents NCrC 4-alkyl, especially
N-CH3. 9. The compound any one of claims 1 t o 5
wherein Z represents Nphenyl. 10. The compound of any
one of claims 1 t o 9 wherein X represents 0 . 11. The
compound of any one of claims 1 t o 9 wherein X
represents S. 12. The compound of any one of claims 1
t o 9 wherein X represents NSO2-CrC 4-alkyl,
especially NSO2-CH3. 13. The compound of claim 1
wherein W represents COOH, Y represents NH, Z
represents 0 , and X represents 0 . 14. The compound
of claim 1 wherein W represents COOH, Y represents 0 ,
Z represents 0 , and X represents 0 .15. The compound
of claim 1 wherein W represents COOH, Y represents NH,
Z represents 0 , and X represents NSO2-CrC4-alkyl,
especially NSO2- CH3. 16. The compound of claim 1
wherein W represents COOH, Y represents NH, Z
represents S, and X represents NSO2-CrC4-alkyl,
especially NSO2-CH3. 17. The compound of any one of
claims 1 t o 16 wherein each of Ri t o R represents
hydrogen atom. 18. The compound of any one of claims 1
t o 17 wherein n is equal t o 1 or 2. 19. The compound
of any one of claims 1 t o 18 wherein A represents
heterocyclyl, said heterocyclyl being optionally
substituted with one or 



more substituents independently selected from the
group consisting of CrC 4-alkyl, CrC 4-alkoxy, CrC
4-thioalkoxy, CN, halogen atom, and phenyl. 20. The
compound of claim 19 wherein A represents isoxazolyl,
optionally substituted with one or more substituents
independently selected from CrC 4-alkyl, especially
-CH3. 2 1. The compound of any one of claims 1 t o 18
wherein A represents phenyl, said phenyl being
optionally substituted with ethylenedioxy group. 22.
The compound of any one of claims 1 t o 18 wherein A
represents -N(Ci-C4-alkyl)-CO-C 3-C7-cycloalkyl. 23.
The compound of claim 22 wherein A represents
-N(CH3)-COcyclohexyl. 24. The compound of any one of
claims 1 t o 18 wherein A represents -N(CrC
4-alkyl)-CO-heteroaryl, said heteroaryl being
optionally substituted with one or more substituents
independently selected from the group consisting of
CrC 4-alkyl, CrC 4-alkoxy, CrC 4-thioalkoxy, CN,
halogen atom or phenyl, said phenyl being optionally
substituted with one or more substituents
independently selected from CrC 4-alkyl, CrC 4-alkoxy,
and halogen. 25. The compound of claim 24 wherein
heteroaryl is pyrimidinyl, optionally substituted with
one or more substituents independentlyselected from
the group consisting of Ci-C4-alkyl, Ci-C4-alkoxy,
halogen atom, and phenyl, said phenyl being optionally
substituted with one or more substituents
independently selected from Ci-C4-alkyl, Ci-C4-alkoxy,
and halogen atom. 26. The compound of any one of
claims 1 to 25 having the stereochemical configuration
as shown in formula (IA): (IA) and pharmaceutically
acceptable salts thereof. 27. The compound of any one
of claims 1 to 25 having the stereochemical
configuration as shown in formula (IB): (IB) and
pharmaceutically acceptable salts thereof. 28. The
compound of claim 1, said compound being selected from
the following: 



- (2S)-2-(1
,3-benzoxazol-2-ylamino)-3-[4-(2,3-dihydro-1
,4-benzodioxin- 6-ylmethoxy)phenyl]propionic acid,-
(2S)-2-(1
,3-benzoxazol-2-ylamino)-3-[4-((3,5-dimethylisoxazol-4
- yl)methoxy)phenyl]propionic acid, - (2S)-2-(1
,3-benzoxazol-2-ylamino)-3-[4-(2-[(cyclohexylcarbonyl)
- (methyl)amino]ethoxy)phenyl]propionic acid, -
(2S)-2-(1
,3-benzoxazol-2-ylamino)-3-[4-(2-[5-methyl-2-(3,4,5-
trimethoxyphenyl)-1
,3-oksazol-4-yl]ethoxy)phenyl]propionic acid, -
(2S)-2-(1
,3-benzoxazol-2-ylamino)-3-[4-(4-{2-[[6-(2-chloropheny
l)-5-
cyano-2-(methylthio)pyrimidin-4-yl](methyl)amino]ethox
y})- pheny I]propionic acid, - (2S)-2-(1
,3-benzoxazol-2-ylamino)-3-[4-(2-(2-tert-butyl-5-methy
l- 1,3-oxazol-4-yl)ethoxy)phenyl]propionic acid, -
(2S)-2-(1
,3-benzoxazol-2-ylamino)-3-[4-(2-(2-tert-butyl-5-methy
l- 1,3-oksazol-4-yl)ethoxy)phenyl]propionic acid, -
(2S)-2-(1
,3-benzoxazol-2-ylamino)-3-[4-(2-[(cyclohexylcarbonyl)
- (methyl)amino]thioethoxy)phenyl]propionic acid, -
(2S)-2-(1
,3-benzoxazol-2-ylamino)-3-[4-(2-[(cyclohexylcarbonyl)
-
(methyl)amino]ethylmethanesulfonylamino)phenyl]propion
ic acid, and - (2S)-2-(1
,3-benzoxazol-2-yloxy)-3-[4-(2-[(cyclohexylcarbonyl)-
(methyl)amino]ethoxy)phenyl] propionic acid, and
pharmaceutically acceptable salts thereof. 29. A
pharmaceutical composition comprising a compound as
defined in any one of claims 1 to 28 or a
pharmaceutically acceptable salt thereof together with
pharmaceutically acceptable carriers and/or
excipients. 30. A compound as defined in any one of
claims 1 to 28 for use as a medicament. 3 1. The use
of a compound as defined in any one of claims 1 to 28
for the preparation of a medicament for the treatment
and /or prevention of diseases and conditions mediated
by peroxysome proliferator-activated receptor gamma
(PPARg).32. The use of claim 3 1 wherein said disease
or condition is selected from the group consisting of
type 1 diabetes, type 2 diabetes, insulin 



resistance, metabolic syndrome, complications
resulting from or associated with diabetes,
cardiovascular disorders, atherosclerosis, obesity,
cognitive disorders, and lipid metabolism disorders.
33. A method of treatment and/or prophylaxis of
diseases and conditions mediated by peroxysome
proliferator-activated receptor gamma (PPARg) in a
mammal subject in need thereof, said method comprising
administration to said mammal a compound as defined in
any of claims 1 to 28 in a therapeutically or
prophylactically effective amount. 34. The method of
claim 33 wherein said disease or condition is selected
from the group consisting of type 1 diabetes, type 2
diabetes, insulin resistance, metabolic syndrome,
complications resulting from or associated with
diabetes, cardiovascular disorders, atherosclerosis,
obesity, cognitive disorders, and lipid metabolism
disorders. 


