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New 3-phenylpropionic acid derivatives Field of the invention The present
invention relates to new compounds, being 3-phenytpropionic acid
derivatives, pharmaceutical compositions comprising the same, and their
use for the treatment and/or prevention of peroxysome
protiferator-activated receptor gamma (PPARy) mediated 5 diseases and
conditions. The compounds show the ability to bind to PPARy receptor
and modify its activity. The state of the art More than 20 years ago, the
thiazolidinedione grmg) ofﬁompou ds was, discovered, showing the

t

activity in rodent modefs'o 'ﬂ&s@ﬁy FRILE'S FERIREYRN Y&Sistance.

Although their mechanism of action was not known, the compounds have
beEipkiio¢adsfulyarpadin therapy of type 2 diabetes. Publications
demonstrating t e their effect via the nuclear PPAR gamma |
receptor v-%(?e paﬁé%ﬁe% oﬁv%?tt Oeﬁ _mié%?% 6F 90%.’ Nt is%&@ﬁ"?&%% being
thatt RRFIBERIRR PBie ptoPpIGteirdesMAEEPAR RhAIyesIRubicEs thecompositions
expoespitsing gemearimphed theheusgfiatisneof lipicheatbeiiteterrevention of

@@mmn@is&aéﬁﬁews@é&m%@idﬁéei%t%ﬁheg%%@Lﬁﬁ#S‘&&@g@gzrgediated

m

and.type 2 diabetes,become.the serious concern n orde

SR s SR RDHC G TIRPTRENERS SN AHIE ARG DB to PPARy

woREaRdernsuredifonitsypet ridiabetes, and this number is expected to

dopHpesbyr 282 shnPoland, currently about 2 million people suffer from

this dise d the same number,is at risk of developing it. Costs of

medical @g@éei?lt%&éb% ic' patieitre lgﬁ éﬁ@é%@%ﬁi‘@%%ﬂ%@&éa%mounds

butigedisaevEEethitlape, dianrtsly tanibeedentondesss afdtypey 2 diabetes

blegid ammma%iﬁérﬁm/amhdmttﬂ@@ﬂr_ﬁ%@ﬁ%ﬁrﬁ“&d&%lﬁgﬁ @P% Rot known,

e Wi r jabetes is.a result of. overlappin
e o e S R R L TR Sh R g betes.

ch as: tissu€ insulin resi

of physiolagica ,

pafpri}t%ﬁﬂy femroatiatsg dakidensmitaddheionféticig the nuciear
infﬁ?ﬁﬁigdnmmwwgmwmrwmﬂbl@m@abﬁﬁﬁ chanpliclionst % s. Now, it is
MigEQV aaeMiar R ERANgRSINRE f@EQ&&‘dﬁ%ﬁﬁdﬁqﬁ){g BERR ity controt

wtgﬁlt leads to incregsed risk of blindpess, fenal insu ,|C|encfy and
neu?o&éiﬁgf%ﬁ%e?%zggﬁ?éom@we in the regulation of lipid-carbohydrate
metabotism.

Diseases such as hyperlipidemia, atheroscierosis, obesity, and type 2
diabetes become the serious concern not onty for developed industrial
societies. It is estimated that more than 150 million people worldwide
suffer from type 2 diabetes, and this number is expected to 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 to 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 physiologicat
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, whnat leads to increased
risk of blindness, renal insufficiency and neuropathy. Diabetes is also the
main causative factor of heart infarct and brain stroke.




main causative factor of heart infarct and brain stroke. 2 PPARy

receptors, belonging to 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 PPARy recep%’or can enhance insulin 5 effect

and tower the plasma glucose level. They can be also useful in the
managen@n&@pdébempmpﬂ&iﬂwma@helismamlrﬁnet@yrm@lmereceptors play

dlsgr,ge%@h edle K@%] QGBWP&UQ‘?&Q gﬂa't%rl fﬁjﬁ' ﬁg'vﬁg\‘g They are

anhalogues, w ich exert elr action via modulation o yre

10 PEEPERRES! ARG disHhE chd érﬁ%t%‘iﬂ%wehpﬁj’ﬁeﬁﬁ@sﬂ&geﬁéﬁﬂ in the
engigydealasisepriocess. intigaatio aak pattingappifaticere Mms. can enhance insulin

SWOQ‘%(&@I% %Wer"%ﬂ%ﬂ?&%%@%’&@%d@dm can be also useful in the
N-(2- benz hen ')f# osine deriv Whlgﬁh‘% %ve a partial PPARy bal
o TR g B8 GRS [PURD (RSERRE ST RSpngAsiBior balance
mtefﬁﬁréiﬁfﬁoalred msulln tolerance, type | and 2 diabetes, dyslipidemia,
disorders Tissaeiatae withayndreaiepoustsh aeiyperteysinme Olzﬁaﬁiwatives or
'nsgua{%&a%m%@m%? 2PINSHOPRS f§ tfHIrYSEaé? Ly Areceptor

coronary"heart disease, ren Iseases, as we IMprovil gg cogm}’l
10 funtqRE efd ?BP%e%‘iﬁ‘l@gZ@‘aléﬁ‘@tl@E&ﬂfﬂ’cﬁfﬁ%’#ﬁ@dléﬁ% eaemostams and
corapermdbaemesent L-tyrosine derivatives wherein tyrosine hydroxyl

e st stt”?te@%tﬁ?é%ﬂny| e FrOIS/WPHR4. and
apmz]r?gfé ﬁg%%;ooi "P994qtere gr’ L1‘?§€?fi|sclo§e@ SRV LORPBliTatyrosine
-~ as gEMRYiveragdrigishandch priyibe PRARY Rgahistreatiniiyt andiatastdae useful
15 0b%“ﬁhé“ﬁtf’él@ﬁé@%@@@ﬁaéﬁ&ﬂaﬁﬁdldﬁl%Hi@r@%ﬂﬁ\%«awrﬁmﬂx?? rance,
car, cular in ipidem| e com
e L R R R B o P i syndrome X,

sulsgitute@with S IHeETIBBred PRESIDOYClieEHbOp, fRPsinesd hybyegyelycemia,
grauhissudistivuted withotGrdedhyli2-hbarnyioxazebdayl)ethgb@rodiseard, renal

NItGEERLLTYTASIOR AMUBOGOWR 3 SURRHITUEGAIMIR 2unctions and for treating

20 . 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-benzoylphenyt

group.

In the international patent application No. W001/17994 there are

25 disclosed oxazole compounds as PPARy 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

30 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. WQ097/31907 there are

disclosed 4-hydroxyphenylalcanoic acid derivatives with agonistic activity

35 to PPARy. 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 amino
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benzoylphenyl group. In the international patent application No.
WO097/31907 there are disclosed 4-hydroxyphenytalcanoic acid
derivatives with agonistic activity 35 to PPARy. Among others, there are
disclosed L-tyrosine derivatives wherein tyrosine hydroxyl group is
substituted with a 5-membered heterocyd|ic group, which itself can be
substituted, and nitrogen in tyrosine amino group is substituted with

2- t|t ed p lu Iphen oup In the art

gﬁ >§ stlsga ngggﬂgﬁgﬁe@; ct‘é}[}r;t% o?n%%ﬁ%%f%sé gﬁﬂ'itﬁt mHFMmg 2-
uQ@ﬁﬁCPM[Ht@ﬂlébm and/or prophylaxis of dlabetes and 5 complications
resultingrirgine arassioitiateidtyith shalketas: ﬁ&@@%ﬁd%d@etﬁgﬁw of PPARy,
d r seull ISEASES - mar of th e

AE&%T ﬁ1Qtod‘f:)t‘éfilﬂr[é%@%@eﬁcl"tj ?ﬁgrg i5 provi 1% é Reryts ngz}l §rt}t oglfeetes and

dEPTR %H‘rﬁa HERTRy W RSEASIBeR- Wil KipRetasRaspadially lipid

whetapoliss v ispdsmn € S HioraSRHCHEdagly/l; Y represents NH

OT%%@I@@S{ Q@pf@@@mgﬁ\m, N-Ci-Cw-alkyl, N-aryt, N-heteroaryt, S

or Cr; 20 X represents 0 R8 each independently represent

hydroge e r n5|s n

Iyogen e PR Seesg 9ELING U SNIHON o oci

Cd@mﬂﬁwaﬁ@iiomta?ﬂhhlogen atom, halogen-substituted

C3-CrcyctaatkyL, 25 aryl, heteroarxl -NOz, -CN, -SOz-NHz,

S0Oz-NH-Ci-.C4-alkyl, -SOz- N(CI -C4 akytjj, -CO- Cf C4-alkyl,

-O-CO-Ci-C4-alkyl, -CO-0O-Chsg 4Ry )

CO-NH-Ci-C4-alkyl, -CO-N(Ci-C
A——{(CHRpI—X"

U

-tmherein: .
W represents COOH ar -COO-Cs-Co-aticyt -
Y reprasent‘s N or N-Cq-Cqp-alievt; |
L represents NH, N-Cq-Cqe-aliyl, K- aryt,r *hetercaryt, S ort}
X represents o;

Ri t0 Re =ach mdupendantty re»present hydragen atom or a substitﬁent
' Sete;:ted fmm the group consisting of: :

C1~C4~alkyt, CT-Q -alkoxy, Cs-Cr-cyctoatkyt C3~C7-c:yc§.satksxy, CoCan thmalkaxy,
Cs-Lrcyclothivalkoxy, halogen atom, halogen-substituted Cs-Co-cycioalkyl,
aryl, hetervaryl, -NCz, -CN, -50:-NH;, -S507-NH- “Cr-Coratkyl, -SOz-N(Ci-Co
alkyliz, -CO-Cy- Q-alkyl, -0-CO-Cy-Coe-alkyl, -CD-G-&-CpakaL -Co-aryt -LO-
“NH;, -CONR-C;-Ca- atkyt -CO- N(C1 Ce~alkyly;

A represents C;-Cy-cyctsalkyt hatogen substituted C;,--C;v»cyctuatkyt phenyl

. subsbtuted with ethyienedaaxy, arvl setected from the group coxmstmg of



A represents C3-C7-cyctoatkyt, halogen -substituted C3-C7-cycloalkyL,
phenyl 30 substituted with ethyLenedioxy, aryl selected from the group
consisting of 3a tolyl, xyliL, and naphthyL, heteroaryl selected from the
group consisting of pyrrol-1-yL, pyrrol-2-yt, pyrrol-3-yL, furyL, thienyl,
imidazotyl," oxazolyl, thiazotyl, isoggzotyl, 1,2,4-triazotyl, oxadiazolyl,
thiadiazotyl, tetrazotyL, pyridinyl pyrimidinyl, 1,3,5-triazinyl, indolyl,

benzo[b]furyl benzol[b)thien tyL, ben imid zaindotyL
Eghfhor e %5%}'3& lz‘ﬁ%@'ll_ 5 95%5#% %’art%ﬁ’ g censisting of
pyEiaed swsca mbmeseweycfymawﬁ@enﬂm mndszntyi axazolyl,

keteseniornesetesigd from, N—'@'iamtﬁ, NiraGiazolyC 4 tiladiazolyl, tetrazoiyl,

aﬁ?ﬂ}rﬁﬂn"‘% - Qriioilyt ST Bandbrbthienyl,
MN S ? %@N C4 au%g ﬁ%g Aoy %@ékyamm |

axlsaw%mpﬁ avypammihcgrﬁﬁ#%r@?e%éz &- émm@@oﬁ%ﬁm@w having

SF-Nee WL A DB AP IRIORY CIULAE ORRAN.C-.c - aliy,
|tute Wlt one or_ more  substituent Fﬁ]iréy&%ﬁ ntIy cte rom

G eortiihgSrereRiM. cica C4-thio: L-CO-aryl,
eﬂtﬁeﬁeabﬁw -CR:tatietpaTdr phenyl, said rfﬁ@nyibelkg’bﬁt’-ﬁoﬁal@- cycloaliyl,
SHPSHIOLRALYILINPEINAATE- LMtk NINHATR PR TLYA88)E CLOBH HTANH -ary!,

from% ﬁj %%[lhsf%/ﬂé%@( Qd&z{ggégl%ta%&a&ci %d%legs%g ts 1 er JJ?{E%% aryL

an C
RESSTERRS toaadse*a%méx B8, AP IR A S H L B one O more
cubgfisens oodwmﬂgm%mﬁﬁm@aﬁg@nm goopeconsisting of Cq-Cy-alkyl,

- mmﬁmusicad%mmawﬁhwmﬁmemitﬁﬂwmaaeuﬁﬁﬁ% said
DAY LRIRELAECUMAT B (N A38PCT LiBkeTents

LI G T

deflned above for the preparatlon of a medicament for the treatment _
RGO HRAR NSRAHRR Y A f e JRGHSYE mediated by peroxysome

protiferator- activated receptor é%mma (PPARY) wherein said disease or -

gevdicalyr -of type 2 diabetes, insulin
resistance, metabolic syndrome, com Ilca ions resultl fro '
assomaﬁﬁ%ﬂ‘r”&a‘i%t%ssecon ‘aspe inere 1S pro a pharmaceumcal

composition comprising a compound as defined above or a pharmaceutically
acceptable salt thereof together with pharmaceutically acceptable carriers

and/or excipients.

According to a third aspect, there is provided a compound as defined
above for use as a medicament.

According to a fourth aspect, there is provided a use of a compound as
defined above for the preparation of a medicament for the treatment and/or
prevention of diseases and conditions mediated by peroxysome proliferator-
activated receptor gamma {PPARy) wherein said disease or condition is selected
from the group consisting of type 2 diabetes, insulin resistance, metabolic
syndrome, complications resulting from or associated with diabetes,
cardiovascular disorders, atherosclerosis, obesity, cognitive disorders, and lipid
metabolism disorders.



cardiovascular disorders, atherosclerosis, obesity, cognitive disorders,

and lipid metabolism disorders. 3b The present disclosure relates to new
compounds, 3-phenylpropionic acid derivatives of formula (I) R, R2W Y
A-(CH2)n-X R4 E Rs R3 ZR6 Re R7 (I) wherein: W represents COOH
group or its bioisosters, or -COO-C,-C4-aIk§}P group; Y represents NH,
N-C,-C,o0-alkyl, O, or S; Z represents NH, N-C,-C,o-alkyl, N-aryl,

N-heteroaryL, S, or 0, X represents 0, S, NH, N-C,-CID-alkyl, N-aryl,

N502-C FEecagisgn NIS0Dsuts: retdl eSO ieter caryib SUn &2, Reh&#AiRmpionic
Pﬁlgaé’]"\dagge%aﬁqfwgﬁj ntly represents hydrogen atom or a
substituent selected from the ‘group consisiting of: C,-C4-alkyl,

C,-C4-alkoxy, C3-C7-cycloatkyl, C3-C7-cycloalkoxy, C,-C4- thioalkoxy,
C3-C7-cyclothioalkoxy, halogen atom, halogen-substituted C3-C7-

cycloalkyl, aryl, heteroaryl, aNO2, :CN, -S02- NH@, -S02-NH-C,-C4-alkyl,
-S02-N(C,-C4-alkyl}2i -CO- C =
-CO-0O-C,-C4-alkyl, -CO-aryl;

-CO- N(C -C4, ;alky[)g_,,

-NH-CO-NH-aryl, -NH-CS-NH-aryl, -502-C,-C4-alkyf=S0O2-&ryl, or -S02 4
heteroaryl; wherein aryl, heteroaryl andiheterocyclyl are optionally

suhstitied with one or more substituents independently selected from

W represents COOH group or its bioisosters, or -C00-C4-Cy-alkyl group;

Y represents NH, N-Cy-Cqp-alkyl, O, or §;

Z represents NH, N-C4-Cqo-alkyl, N-aryl, N-heteroaryl, §, or O,

X represents O, 5, NH, N-C;-Cqp-atkyt, N-aryl, NSO;-C4-Cyg-alkyl, N-50,-aryl,
or N-50;-heteroaryl;

Ri, Rz, R3, R4, Rs, Re, Ry and Rg each independently represents hydrogen
atom or a substituent selected from the group consisiting of:

Ci-Coalkyl, Ci-Cealkoxy, C3-Cy-cycioalkyl, Ci-Cr-cycloalkoxy, Ci-Ce
thicalkoxy, C3~C7wcyckothicalkoxy, halogen atom, halogen-substituted C3-Cy-
- cycloalkyl, aryl, heteroaryl, -NG,, -CN, -50;-NH,, -SO:-NH-Cy-Cu-alkyl,
-502-N(Cy-Cyralkyl)z, -CO-Ci-Caalkyl, -0-CO-Cyi-Ce-alkyl, -CO-0-Cy-Ce-alkyl,
-CO-aryl; -CO-NHy, -CO-NH-Cq-Cy-alkyl, -CO-N(Ci-Ce-alkyl)y;

A represents Cq-Csalkyl, Ci;-Cr-cycloalkyl, halogen-substituted C3-Co-
cycloalkyl, aryl, heteroaryl, heterocyclyl, -NH-CO-Cq-Cs-alkyl, -N(C;-Cs
alkyl}-CO-Cy-Ce-alkyl, -NH-CO-aryl, -N(Cq-Ca-atkyl)-CO-aryl, -N(Cs-Csatkyl)-
CO-C3-Cy-cycloalkyl, -NH-CO-NH;, -NH-CO-NH-Cq-Ce-alkyl, -NH-CS-NH-C{-C.-
atkyl, -NH-CO-NH-aryl, -NH-CS-NH-aryl, -50,-C-C4-alkyl, -50;-arvl, or -50,-



the group consisting of Ci-C4-alkyl, C1.C4-alkoxy, C1.C4-thioalkoxy,
ethylenedioxy, CN, halogen or phenyl, said phenyl being optionally
substituted with one or more substituents independently selected from C1.
C4-alkyl, C1.C4-alkoxy and halogen atom; and n represents an integer
from O to 4, inclusive; and and pharmacéutrcally acceptable salts thereof.
One group of compounds of the disclosure comprises those compounds

whrerginoat yepredentsiiC QOM,. Aretteragybupraf chetpoonddydf the optionally
diselosuEa GAMRAIEEDHOSR W%&W&Wa@%@&?&%@“ﬁé tected from
Ar}%ther%grou of com ounds e dis pr 1s/b(easﬂ;[I 3% lk
comg herdik Pé%re%ent 0-A Yr L‘% e dfipatkoxy,
disd %\%@éﬁ%mséé\&hd@oe@mp@nnaaamréreﬁw rm@,@éntbeing optionally
N-€Gb Syl vasb&ma"arl‘dﬁ@ré?srﬁmrmhﬁﬁrﬁﬁ@p@rﬂfmmmlﬂél@lﬁe@fmﬁn C,.
d'%?locﬁRW c&na%r%} 056 ﬁ%@@H%?ﬁh%ﬁﬁn Z represents 0. Still
disc

ano her rou com oun s of the osure comprises those

comiFdtids ﬁ&%ﬂﬁ' $ERrSONE '@ SrilPSISINEr §R5Lip of compounds of
th@@%@lﬁm@@ﬁm@ébs&tm@taﬁmp@ﬁﬁdbwhefem Z represents
N-C1-C4-alkyl, especially N-CH3. Stilt another group of compounds of the

disclosur com rlses these _com rein represents N-phenyl.

Stilt another grg) O co?n oundUD r}c{] (}N scﬁosuré— rr gesc,[%lggaérseg those
c&ﬁﬁmﬁﬁr@fﬁlﬂ Wﬁ%’@ﬁ%‘@s StPAhother group of compounds of

the disclaswtheonyroses giosenossupainds wheralis{gantesentspBissiitithose
a%ﬁ%&fﬂ&?@ﬁ@%ﬂ? égetngs%eplosure comprises those

compoun herein X rep Fesents NSQO2-Ci- Czﬁga EE geually

NSO2.CAIORIRE FHR: SrobRBPRIAIoMaS (RS SREERPERRRSRSethose
theSERRUNPS Mt &ieY diPneseptedbnts COOH, Y represents NH, Z
represenr\'sw@tra@d &rtepresenisapiii@naherarodrabserapedRds REh&hose
dizgieRy %%’%H{eéﬁ%%hfo? %Fé%@ﬁ’&‘wd@ PRYIRN VLLSRIRRRR-EQ0H. Y

represents. resents
still another group of compounds of the disclosure comprises those

compounds wherein Z represents 0.

Still another group of compounds of the disclosure comprises those
compounds wherein Z represents S.

Still another group of compounds of the disclosure comprises thase
compounds wherein Z represents N-Cq-Cg-alkyl, especially N-CHs.

Still another group of compounds of the disclosure comprises those
compounds wherein Z represents N-phenyl.

Still another group of compounds of the disclosure comprises those
compounds wherein X represents 0.

Still another group of compounds of the disclosure comprises those
compounds wherein X represents S.

Still another group of compounds of the disclosure comprises those
compounds wherein X represents N5O;-Cq-Ce-alkyt, especially NSO,-CHs.

Still another group of compounds of the disclosure comprises those
compounds wherein W represents COOH, Y represents NH, Z represents 0
and X represents Q.

Stilt another group of compounds of the disclosure comprises those
compounds wherein W represents COOH, Y represents 0, Z represents 0,
and X represents 0.



and X represents 0. 5 Stilt another group of compounds of the disclosure
comprises those compounds wherein W represents COON, Y represents
NH, Z represents 0, and X represents NS02-Ci-C4-alkyl, especially
NSO2-CH3. Stilt another group of compounds of the disclosure invention
comprises those compounds wherein W3represents COON, Y represents
NH, Zrepresents S, and X represents NS02-Ci-C4-alkyl, especially

NSO2-Chigii A RaHer arqipbodimariaiibe serapounsa ffieBlRshas those
defined abgve %re tho comgts)urrlgs relr} each of Ri m? resents
d

t
h;E:(?rr(T)1 R "Stof Tarother parlistraram odlmenEecﬁrﬁsg %S <Bf esents O,
foRmdla (BrResaetind§Gibevé amdiiosseompdymtidmbbiein n is equal to 1
or 2. Angitier gredthef cenappunsts ebifeslisrlioswe GaRPHERIINA%E invention

CUBRY %%V&’%@iﬁﬁvﬁﬁiﬁé?%&%ﬂ%ﬁ#r ?%H@ ?J’@Fiyc{b’hgs}ggents NH,

optionally substitute one or more substituénts independen
sASQRIPRTMLStRe PREub EHTEEMG DPCI-Cu @ik r-espamiatly NoPc4Hs.
thioalkoxy p&Njcabrgem iadaiim emtd qfherey lcdidithoorte abduengubtaupi)As defined

PrafeiRDIECRRERRNE Is03aR ALy lz«%%?@%aéﬁ/cﬁugﬁtﬁit?@ RItRRREeR P Y Gdrogen

substituents independently selected from Ci-C4-alkyl, especially -CH3.
FarREr group of compounds of the disclosure comprises those
compourde iiesr i iiaelpresamedinesivi, ehithgheowinseingsopfidaatyuta (1) as

s@e&ﬁm%@?@ﬁs}g} |M}|‘6’§Eh cﬁsmd@uﬁam?]gr@wﬂﬁ@r@q@ag F@)UE & 2. R
compounas the disclosure comprises t (0{0) ounds wnerein £
represer%céc-:1 i-@ﬁ(?gﬁyl?-c&eg?%i}\%yc?gsaih? neagi)cggfﬁﬁ ~comprises those

N@REMOOS By | A-dRRER Gidisp b kiepings SHitheaimrecyelyl being
cappidsesyhosersompaiindgtivherein Arepresentsubstituents independently

e R g ey Cb Gt ont s g Cr-Ce

cORERIKG Y ERchalpgRnatens ARERNEE4-thioalkoxy, CN, halogen

atom, phé&iytjrandheheapouptiograllyp substiutetbretihyonecprasergs  isoxazolyl,

St indereRdely WRIRCIBALTOR teore  substituents independently
selected from Cy-Cy-alkyl, especially -CH;. -

Further group of compounds of the disclosure comprises those
compounds wherein A represents phenyl, said phenyl being optionally
substituted, especially with ethylenedioxy group.

Further group of compounds of the disclosure comprises those
compounds wherein A represents -N(C:-Csalkyl)-CO-C3-Cr-cycloalkyl,
especially -N{CHs}-CO-cyclohexyl.

Further group of compounds of the disclosure 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-Csalkyl, C4-Csu-
alkoxy, Cy-Cy-thioalkoxy, CN, halogen atom, phenyl, and pheny! optionally
substituted with one or more substituents independently selected from the
group consisting of C;-Cy-alkyl, Ci-Cy-alkoxy, and halogen atom.

A preferred heteroaryl is pyrimidinyl, optionally substituted with one
or more substituents independently selected from the group consisting of
Ci-Cyratkyl, C4-Cyu-alkoxy, halogen atom, phenyl, and phenyl optionally
substituted with one or more substituents independently selected from the
group consisting of C;-Csalkyl, Cq-Cy-alkoxy, and halogen atom.



group consisting of Ci-C4-alkyl, Ci-C4-alkoxy, and halogen atom. A

preferred heteroaryt is pyrimidinyl, optionally substituted with one or more
substituents independently selected from the group consisting of

Ci-C4-alkyl, Cr-C4-alkoxy, halogen atom, phenyl, and phenyl optionally
substituted with one or more substituents%dependently selected from the
group consisting of Ci-C4-alkyl, Cr-C4-alkoxy, and halogen atom. 6 As
examplesAof spanifitesonipgpemdt ot draphscidsusé, the ficlosoge caheéotlowing
mepgiomnRdmbntioned: . ' o
(25)-2-(1,3-benzoxazot-2-ytamino)-3-[4-(2,3-dihydro-1,4-benzodioxin- .
6-y|méﬁwcf;?@ﬁ%‘e(ﬁyﬁﬂ?ﬁﬁﬁﬁﬁé%ﬁijfﬁ.ammo)'3" 4-(2,3-dihydro-1,4-benzodioxin-
(29)-2-(1 S-YemzUxaxgphetebirop e @iddimethylisoxazol-4-yt)-

methoxy) pignyliaronioie &eadol2-yviamino)- 3-[4-((3,5-dimethylisoxazol -4-yi}-
(2S)-2-(1,3-benzoxazol-2;:ylamino)- -4%—[()cyclohexylcarbonyl)-
(methynamﬁ%%ffﬁ&@wﬁw&eéﬁsn ki, 1

(25)-23(1, 8 berAz0kdzBEDAREER o} -3 P inB-drdthyR A {(@/aighexylcarbonyl}-
Erim)eth?Xmﬁyt)ahﬁr@ﬁ@lﬁbﬁy&'ﬂﬁéﬁ@)ﬂﬁﬁb@ﬂbﬂi@@@iﬁﬂiC acid, 5.
2S)-2;(1,3-benzaxazgl-2- IN0)-3r[4-(4-(2-H6-(2-chlor -
cyano‘-q2-&ah%@f%?%%%ﬁgﬁtﬁ{#%ﬁyﬁé%%éfgf gx%%%%peb;}%gg ’14’5" ,
propionic &¥iE@ioxyphenyt)-1,3-oxazot-4-yl jethoxyjphenyl]propionic acid,
(25)-2(1 @3ebzdxazob2zgtanine)-Bdr(g?-Be ft-gatfE-g ideiyhloBophenyl)-5-

oxazol-4- Y ionicaecid, 7. , . )
L Y EROR R Y UBRRIRAE £y (methyh aminglethoxy3)pheny!]

oxazol-4-FH ) 5irétwt]propionic acid, 8. -
(2S)-2%(1 {Z-DehddxaAorazgkaniio)- gL (ing(cyeigh@ R-Aaoriyeiyl-5-methyt-1,3-
| (methyt)aas&@f&ttu@@ﬁ&ﬁc)W'

(2S)-2;(1,3:henzgxazol-2-ylami i@{g_ﬁﬁ%@_@f&im?id,y arbonyt)-
R prbp e i i A R e S S

10.(2S)-20§%820beh Y bR hery ) phs Y BPEe Py @6kexylcarbonyl)-
(methgt)arpi)cethBanshemalnsbpigraceieid) -3np4ptia egeestiwalicarbonyl)-
:ﬁfﬁé’ﬁ%@'ﬁ%ﬁ?ﬁ?ﬁ’&?IMS&%'H%B’P%WI]%}%S%%?J%SQ&?JPVG high
9. (25)-2-(1,3-benzoxazol-2-ylamino)-3-[4-(2-[(cyclohexylcarbonyl)-
(methyljaminolethylmethanesulfonylamino)phenyllpropionic  acid,
and
10. (25)-2-(1,3-benzoxazol-2-yloxy}-3-[4-(2-{{cyclohexylcarbonyl}-
(methyl)amincjethoxy)phenyllpropionic acid,
and pharmaceutically acceptable salts thereof.

The compounds of the disclosure have high affinity to the
peroxisome protiferator-activated receptor gamma {PPARy). Thus the
compounds demonstrate the ability to bind to the PPARy and to modulate
its activity.

The disclosure relates also to 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 acceptabie carriers and/or excipients.

The disclosure relates also to a compound of formuta (I} as defined
above for use as a medicament.



peroxisome proliferator-activated receptor gamma (PPARYy). Thus the
compounds demonstrate the ability to bind to the PPARy and to modulate
its activity. The disclosure relates also to a pharmaceutical composition
comprising at least one compound of formula (1) as defined above or a
pharmaceutically acceptable salt thereof, Dptionally in combination with
other pharmacologically active ingredient, together with one or more

pr:armac@hﬁcafscmpta%mmrrﬂerat@@d{@r m@ig'%ﬂﬁﬁ ‘éh@?ﬁhﬁa%kﬁf%f formuta
reigie. ; (0) efined apave for use as a
e R e o e REANE et or the

me

folhERA(3Y128 RfiredMlraBRaAtpAaFmdR iiTealyette Rad e sahbRigands of
fodisea e painatiarootii ioredicasintddr the trRRBRRBNAACMLERRPRYRMES tivated
of ,-gjg@@p%gﬁmgﬂﬁw mediated by peroxisome proliferator-activated
receptor gam aé AF\’y)gl The disclosure further relates to a method of
treatmen?gﬁd%? 'E%l‘f)rﬁyl WiSEF aiseales dRd RoftiBRd rhbdiseadmgnt and/or
peRERYBYIREISprifer SispaRstvateid e cepdiGamma(BBARY inteymasaraalsome
SUbigEl sal 0 rigj inistration to said :
mﬁﬁigaﬂff%%%%%g& e P T & fermBeRhcayect 1
ornﬁé;&plkgﬁr&f%allﬁeg e@ﬁ@ﬁ%&@ﬂ%ﬁé‘ﬁ@%%ﬁ%@ﬁ% Hissakkstmmdmal a
commRpigrclode fanpeutzull) iespatiefiieslilintolesanse, dnsWistapeutically or

regi@pnygcuggiqumetyﬂegﬁg;gﬁ@s, complications resulting from or
heral neuropathy, renal

associat ith diabetes,.sych,as. peri
insufficje%%‘;?,/‘ rgﬁf#ﬁa%%ﬁ &?piggg-ﬁ’é,g%moﬁ?@ t4Q88 dagkergistirqeasticular
sUBRPAY ﬁ?p‘éﬁ@ﬁ@iéﬁ}%@é@@y,imﬁ@ﬂgm@mmew&cmmﬁsxype 2 diabetes,
myongrtaitiestiienresutergnalydinarbdisgage, aadiotge cargignaseularg
diﬁéﬁ?ﬁ% F?Pd 1533% 5%?5e§_ETQ c%m&%%unds of the disclosure can be ™ .
also useful for improving tognﬂlye IR O Dhetail E0ORBENYe ofivsipidemia,
inISIN D efinitigssociated disorders, such  as hypertension, obesity,
hyperglycemia, atherosclerosis, myocardial ischemia, - coronary heart
disease, and other cardiovascular diseases, and renal diseases.

The compounds of the disclosure can be also useful for improving
cognitive functions,

Detailed disclosure of the invention
Definitions

The term ,bioisoster” as used herein relates to 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-oxadiazotyl, 1,2,4-oxadiazotyl, 1,3,4-
thiadiazolyl, 1,2,4-thiadiazoly, 1,2,3-thiadiazotyl, 1,2,5-thiadiazolyl, furyl,
thienyl, pyrroiyl, pyrazolyl, imidazolyl, isoxazolyl, 1sothiazoiyl, and
N-substituted tetrazotyl. 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, hydroxy




The term "bioisoster" as used herein relates to 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 moietie8 for carboxy (COON) group can
be mentioned especially 5-membered heterocyclic groups having from 1

to 4hR1IBT03tABYS, Seledrs freraMEodRRcOXYgRTLBREhseHRU, HaliesEthoxy,

example 1,3.4- oxadiazotyl, 1.2,3-oxadiazqlyt. 1.2,5-oxadiazolyt,
1,%&‘-%%85%9@%? E_EL%?ﬁy’ %1( f%o?yﬁigﬂgﬁ%t%%%zolyt, 1,2,3-thiadiazolyt,
1,2,5-thiadiazBIpiSAsET tMEHAIgsy i, Gk (R840l 956Xl be  also
isothigzabicanshdhylubstitéteddatbarely| hedwteavpaiedhatierwhpelng from 1 to 4
gro pii S itu ith 1 st lecte
SRR SR W S8t asRtch s for
TR R PGB NGB g BB AR CPIGISY BlRtho LAV tetrazinyl,
triflandontbergt, Riferyroarenbxpemitrradtheinmhpsiic gkowps adh be optionally
thiaglkepy, A% bigigostepmpiatiesiensAt 0 4QRPHIFPYRC A ASpASSmprising

mentioned phenyl and 6-membered heterocyclic groups having from 1 to

4 BN o U e S Oh O EEh Gy G e Ul 10, Sl vy
10 exagrple pylidaigl, pshteiayt, pamazinpdeyrimitimstomatiny, tetidepiamethoxy,

andethersm ezt hog6-allemmbeedihetieraeyslic groups can be optionally

su bStit“te?%i%ﬁr?r’%ié?@ﬁ“%@ie%e{gcéﬁdaf@m E@Fe%E%prF&W%SEFQBr and 1.

phenyl, pyri , straightor branched alkyl group, amino group, roxy
1algr0u%ﬂwr%eemorﬁlbyomﬂeiaﬁ@s tifueromatimdt deflugtemetioot, branched
triflyorothi X thi X erm " en, teg.t 9y
R R
15 satahkyb gUBRHIRRNSE bERRCHRILPWIRE el BreRHCR8F G Ridht&dhyl, propyl,
nurhippeciytatheh dsanys, Asrapebifioridpalkyl sueshitiprigythetfdllalivivethytethyt,
ca enfi : I, etl -methyi L Qutyly o4
e el P B e sty e
2 ek B R bt LT BTyt 1 2B ropy ey,
2, 2noirttetipdptabyt, 12etstbydpghiyéxyt, T-ethylbutyl,  2-ethylbutyl,  3,3-
20 . dimethylbutyl, heptyl, 1-ethyipentyl, 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 aryt groups are phenyl, tolvi,
xyiyt,  naphthyl, such as naphth-1-yl, naphth-2-yl, 1,2,3,4
tetrahydronaphth-5-yl, and 1,2,3,4-tetrahydronaphth-6-yl.

25 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, 0, and S. The examples of heteroary!l groups are pyrrol-1-yi, pyrrol-
2-yl, pyrrol-3-yl, furyl, thienyl, imidazolyl, oxazolyl, thiazolyi, isoxazolyl,
1,2,4-triazolyl, oxadiazolyl, thiadiazoly!, tetrazolyl, pyridinyl, pyrimidinyl,

30 1,3,5-triazinyl, indolyl, benzo[blfuryl, benzo[b]thienyl, indazolyl,
benzimidazolyl, azaindolyl, cynnolyl, isogquinolinyl, 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,
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methylpentyl, 2-methylpentyt, 1-ethylbutyl, 2-ethytbutyt, 3,3- 20

dimethylbutyl, heptyl, 1-ethytpentyt, 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, tolyt, xylyl,

naphthyt, such as naphth-1-yt, naphth-2-y, 1,2,3,4- tetrahydronaphth-5-yt,

and 1,2,3,4-tetrahydronaphth-6-yt. 25 The term "heteroaryt" relates to a

m het r ha tol

at?n‘% @fé%}*'ﬁﬁkﬁ et e R o RGeS, T aRend  and
of ﬁ% Y05 oups are pyrrol-1-yl, pyrrol- 2-yl, pyrrol-3- yI fury(, thlenyl

|m|dazoty{— %xa%QMf th‘ﬁ@%\‘%ﬁ? ZOI¥E é't%}g 1r|az yt‘s%? d'? § (tbr partially

thiadiazolyl, tetrazolyt, pyridi r|m|d|n riaziny I in
beH2d }fﬁ? bnsB[B] ay ﬂﬁﬁala%@foa@a.hawg from 1 to 4

cyhﬁb@bﬁoqwncshﬁgct&n[dfcarbaﬁotﬂ ahe errtrefetoadkytit (atades torapartially
SaM?é%@eré@%@W&ﬂ?@%@é@Soﬁyﬁ qﬂweyawoa&r%ew@am EP@ arbon
to7 carbon c1 '5 ﬁ es Off cloalk goups e cyclopropy
o SRR P oty SR e L CERBE Ra R & oy 8roups are
cyam@@ﬁyh @aet%lahbmwm@imym ancterpentigingélates to a

saturatedﬂwcp@é&aﬁ&fuhﬁwéﬂ rﬁf@d‘ﬁvéﬂ%?ﬁwﬁdﬂﬁp &E\é’i@@ﬁ%’@@ﬁe carbon
% ecte

ar hetero fro

Pr%?erre satur ed o?partgallélﬁl%;sg%ura dS c?chwhdrogg%oR t%e respective
mERGAHATER RIEANE 2 Bk B aaRl aﬁamm:ri@féma@sms

The exarplesttegtehecichtd®epsarivrireridnghiipesazindtures as well as

I
e g o SRR RN o e

forfV 8991%“respectlve enantiomers, enantiomer mixtures as well as

racemic miktsires TherefapediticR ambSdinmeipmdts: enavdioticer relates to
MYHBBas R ForFAGEIN] gmmg%ﬁéﬂa@e?em%m&%%mmﬂ%@?m such as

form the [?arft of thg ééﬁntlon 15 Thus in one specific embodiment, the

|nvent|on NREEG ipounds of formula (1) having the stereochemical

configuration such as

R
R, W
Y N Rs
A——{CH)n—X Re Y
Ry z

(1A)
wherein W, X, Y, Z, A, n, and R¢ to Rg have the same meanings as defined
above for formula ([),
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):
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shown in formula (IA): R, R2ZW 1Y R5 A-(CH2)n-X R4 R3z-R6 R8 R7
20 (IA) wherein W, X, Y, Z, A, n, and R, to R8 have the same meanings as
defined above for formula (1), and pharmaceutically acceptable salts
thereof. 25 In the second specific embodiment, the invention relates to
compounds of formula (I) having the steré6chemical configuration such as
shown in formula (IB): 10 R, R2W A-(CH2)n-X/R4Y\Rs RszRs RS8
7 (18) wherein W, X, Y, Z, A, n, angRi to R8 have the same meanings as
defined above for formula (1), 5 and pharmaceutically acceptable salts
thereof. The compounds of fe \ (fing_a bdsi
converted into salts with inorga ganic acids in a conventional and
known manner, by the treatme itable agjd in organic solvegt,
such as algthl dq%gpﬂ._e o soIv d te recv%ry of

pharmaceutically acceptable i morgamgc or organic acigs. Ag/examples ofR
inorganic acid salts hydrochloride, hydrobromide, nitrate,
hydrogensulfate, pyrosulfate, sulfite, pyrosulfite, phosphate,

(IB)
wherein W, X, Y, Z, A, n, and Ry to Ry have the same meanings as defined
above for formula (1},
and pharmaceutically acceptable salts thereof.

The compounds of formula (Ij, bearing a basic group, can be -
converted into salts with inorganic or organic acids in a conventional and
known manner, by the treatment with suitabte 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,
decancate, oxatate, 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, g¢lucuronate, and
galacturonate can be menticned.

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 (1) 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 for
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33

monohydrogenphosphate, di hydrogenphosphate, metaphosphate, and 15
pyrophosphate, can be mentioned. As examples of organic acid salts
acetate, propionate, acrylate, 4-hydroxybutyrate, caprolate, capronate,
decanoate, oxalate, malonate, succinate, glutarate, adipate, pimelate,
maleate, fumarate, citrate, tartrate, lactaté ] phenylacetate, mandelate,
sebacate, suberate, benzoate, phthalate, alkyl- and arylsulfonates, such

as g-mplianegyipnaie, pmﬁﬁjlfonﬁlSeHﬁ%‘éenewglﬁg{gﬁm urof iperazine,

I If t aticylate, cinnamate, glutamate, aspart
an DX SO STAIRECAN IS HAARBNER: The‘EinotrReTIbrATINgR oM Sales.
bearlng an l&léf@@ﬁﬁﬁﬁwb@%mmcﬂm@ talphaithanetgarit compositions,
orgamq:bmﬁaginaa @@mgwmmwal-earf@r&ﬁl@ollln WARANGHAY AR LBRLUON Dl Gnients,

i gaarma% BARhleEhL Uy %%5\1‘% l%foa%a”]‘l‘jdge Aofganic base. Salts

eutically acce ases’ inc e or alkaline earth .
metal saltS"§uc¥ a&s. IQH‘B@ digesre acfartitorinivaniins, ane sahewiaceutical

basopgaiticesyitabidsfsuchshsitn Msmmﬂlel%@lﬁia@ebtﬁﬁﬁlf‘@ampositéons
PIRgHEIREe RS PHIINSIPREAZ N e&\‘leﬂgdlﬁnﬂlﬂ? ?érl‘}le@fy'f"‘allll%?s capsules,

We||§1$ uaternary onium salts. The present invention relate

I R AONEREHET BERRA S SOMHAUR PE USROS th liquid,
phafnééaticdanttipiesis] Bompenilihgonthssaentedamnaioled amount of a

adeyRigbatiane One Qﬁ%ﬁﬁ&bﬁ@“ﬁlﬁe%@tﬁféhﬁg%@@lﬁn % composition in the

ph%mc itions swtabe for al administration.
Pharmace Eilcachompos s CEMahIE l%dﬂlllﬁ.& iRl edpients
forlﬁﬁ’%\"’fbblﬁtsﬂ’l%p%’iﬂegorPﬁl:’@tloﬁéhﬁ@@!@epoﬁmbrgm@mummrused for the

sohréns stictspErsislis mlm@@fﬁi %ﬂﬁi@%@l@f@tﬁf A E;;Eﬁlﬁgyl’élg of such
[ a a m el nion as an

ot Pt lﬁ%ﬁl%ll‘?r% s e Qe R ESE cprirgpesium

enfpiéyin %f RARRRICe RS a ERETHER I ANGRNLRY rel igkenier thifthermore, an

puapbive amdtmmérdmﬂymswmdhasprepar@lied obiselié preparation, such
phﬂ%@ﬂmrﬁsmﬂg'ﬂga%amemm FSHen Aaexcipients are

starch, lagtose, micr Pﬁ% alline cellulose magnesium stearate and

binders, aer@?ﬁﬁlié VIR he FUfRerfRore, 8 Activapsule can be
co?ﬁM@éMﬁ@Mma@mbonMéwm,em@(&q}:@l&tlbm isgohporation of

a mixture of an active compound and excipients into hard gelatin capsutes.
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 with



as tablets comprising hydrophilic or hydrophobic matrix. Pharmaceutical
composition in the form of a capsule can be 20 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 compoundZand high molecular weight
polyethylene glycol can be formed and fitted into hard gelatin capsules, or
sofﬂ@ﬁtaﬁang!ﬁ%@a{i:’cg%lﬁtﬁ@m&h dsolujort W Thaeiection formulation
co u tk col or.di siop the inane |

P e ro N oL Y o ol g stene elycol,
poVwaEH3} 88 865 oofREnTHRTRI CARERY BB 2B ObRIiERSS $Sianpsidorstabilizing
formgdmtionfoansdametd aywietiekining farnds fort pevienteral fad memistmationsodium

5 maég)p%gg[fgtg@ted for 30 administration by injection or continuous

infusion. Accepted routes, of administrgtion by injection are intravenous, . .
intraperit(%eggﬁ?ﬁ?arﬂégyméﬁ{ﬁ(ﬁp s‘ﬁ'ﬁ%uﬁ{:?%%?g %rtib@nBﬂg‘ﬁﬂEcﬁ%gmon and
beipeleciedlyqprefarfad minpicalicompodinotl for intiustad by iblfecpbpsician.
comprises a sterile isotonic aqueous solution or dispersion, including, for

35 exam an activ% i,]cctjj)m Lmedi%nd extrose %r sodium chloride. g}ther

examples 0 Satathe excisplen 2are lac é?@dcﬁ%ggr RGiBaoR forin gr%t:ocesses

10 |acrigser idp@ Oclonaos PrenRetifipd Withad¢assaladormosol-M with 12
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dextrose, GopiptachBngerisomtitn (or wisstoins W heainjgetiandarimgatoiner than
can entpnally ingldde a-cozgalvent. for.example.palyethylene ,
chegﬁ%p a;i':htent{:,'l ?(?rdgigﬁgﬁéﬁge}yhﬁééeg%rﬁm tggrgga@igﬁgl ;Qggﬁiz?gghydrogen
ag@hLTORE LA A& CTIRBHB A TART Witk i R dledmSPYBdium 5
pyrosulfate. A dosage administered wilt depend on the patient condition

and selected route of administr&tion, and wilt be adjusted by the

physician. The compounds of the invention can be prepared using the
processes 10 described breloward.exemplified in the Examples.

Compounds of formula (1)

-COOH or -CO0-C,-C4-alk by sypstitutionraf hydrogen
atom at X in a compouh@d of fori¥ 2)r- group

Rs z

(1)
where X, Y, Z, A, n, and Ry to Rg have the meanings as defined for formula
(I} above, and W has the meaning other than -COOH or -CO0-C4-Cy-alkyl.
Said substitution can be performed by means of Mitsunobu reaction
of the compound of formula (H} as defined above with a compound of
formuta A(CH,),-OH wherein A and n have the meanings as defined above,
according to the scheme 1:



R, R2W IY\R5 HXR4 R3zR6 15 RgR7 (Il) where X, Y, Z, A, n, and
R1 to R8 have the meanings as defined for formula (1) above, and W has
the meaning other than -COOH or -COO-C1-C4-alkyl. Said substitution
can be performed by means of Mitsunobu reaction 20 of the compound of
formula (11) as defined above with a compound of formula A(CH2)"-OH
wherein A and n have the meanings as defined above, according to the
scheme 1: 13 Scheme 1 R, R, R2 W A H2ROH R#R4 W 3P/DEAD Y
YNR5 HXR4 A(CH2)n-XR3R3ZR, R5(10(l) - Rg R, R5R
Mitgpnob rea tion gan be carried out in anhyerus solvents such as 5
ether \ ed alkane, i nds such as
i 206,. Re

itutiof

e
the meanings as defined#erformula (I) above, and W has the 10 e
meaning other than -C@OH ok,-COO-C1-C4-alkyl, with a compound:pf ‘s
formula A(CH2)"-V wherein A and n have the meanings as defined above

for form nd V represents a leaving group selected from halogens
and l'}ftgt}n&:u reaction can be cameg oug in anhydrous solvents such as

5 ether or halogenated alkane, in the presence of diazo compounds such as
DEAD, DIAD, ADDP, and triphenylphosphine, typically at -20 to 20°C.
Alternatively, said substitution of hydrogen atom at X can be
performed by alkylating a compound of formuta (Il} wherein X, Y, Z, and R,
to Rg have the meanings as defined for formula (I) above, and W has the
10 meaning other than -COOH or -COO-Ci-Csatkyl, with a compound of
formula A(CHz),-V wherein A and n have the meanings as defined above for
formula (1), and V represents a leaving group selected from halogens and
alkylsulfonyl or arytsulfonyl groups, in the presence of a strong base
capable of generating the anion from the compound (I}, such as for
15 example sodium hydride, to form a compound of formula (1), according to
the scheme 2:
Scheme 2

Ry W
= 1. NaH
e
- A y Ry 2 ACHNY Re
HX Ry Y A——{(CHy)n——X
Ra Z / \ Re Re
an R Re o Ry Ry

20

Alkylation reaction can be performed in 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
25 suspension in mineral oil. Generating of the anion is carried out at room
température until the completion of the evolution of hydrogen. Then in the
second stage the alkylating agent A(CHy),-V is added, neat or as a solution
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alkylsulfonyt or arylsulfonyl groups, in the presence of a strong base

capable of generating the anion from the compound (11), such as for 15
example sodium hydride, to form a compound of formula (1), according to

the scheme 2: Scheme 2 R, 1. NaH R*R4 W R, WY N R5 2. A(CH2)nV Y

N R, HX Y/ - A (CH2)n-X RI YYY/ R3 /y\ K'RaL OLRs (I R3R7 () RB

R, 20 Atkylation reaction can be performed in an inert organic solvent,

such as aineytrousabiv BoTMaR, BMBCaSTRMErdiidfhaPapdliie skcond step of
ge%%gsmom@a%wc%ﬁ&mwm hydrisiecSodium hydride can be

used dry qQr as a 25 suspension in mineral oilfgener?ti of |t,]he anion is ¢
carried out 2 SR TMB-TLLNE (AT e SRt oA IO 81 e Ui b of cPresents
hydfdeeH. PherGhe:-Sectktlstagé thfe alkylatint agentd{CRi2fovRe have the
adegghamieat Qfsasetinolitibovkifon fuTinets qifanim seiverssueiids DMF,

THF, DM%?-JQ&%‘E&%%%&%? c?'(g&%%@é"’%‘tﬁﬂp g%?@%‘%%fﬁ%qnmgroup in a

100C. The ‘compounds e invention of formul wherein W
rep?@%?%nft@?(ﬁ?f@r“iéétﬁ%,-C#alkyl, and X, Y, Z, A, n,and R, to R8
have the 5 meanings as defined above for formula (1), can be prepared
by: a) a substitution of hydrogen atom at X with A(CH2)"- group in a
compound of formulaggll) R, R2 COOR Y %&?R HXR4RaZR6

(uy Rg Ry

wherein R represents C;-C4 alkyl group, and X, Y, Z, and Ry to Rg have the
meanings as defined for formula (1) above, to form a compound of formula
(1} wherein W. represents an ester group -COOR wherein R represents a
Cs-Cq alkyl group, and X, Y, Z, A, n, and Ry to Rg have the meanings as
defined for formula (l) above, followed by

b) optionally, a basic hydrolysis of the ester group -COOR to -COOH
group, to form a compound of formula (I) wherein W represents -COCH.

Said substitution in step a) can be performed by Mitsunobu reaction
of a compound of formula (lll}) with a compound of formuia A{CH;),-OH
wherein A and n have the meanings as defined above for formula 1), to
form a compound of formula {IV), according to the scheme 3:

Scheme 3
Ry Ry
R R COOR
Ra coo ALCHINOH 2
PhyP / DEAD
Y. N Rs ¥ N Rg
HX R, \{% Ao CHgIn X Re Y
Ry z Re Rs z Re
() ()
Ry Ry R Rz
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(i} Ra R7 10 wherein R represents C1-C4 alkyl group, and X, Y, Z, and
R, to R8 have the meanings as defined for formula (1) above, to form a
compound of formula (I) wherein W represents an ester group -COOR
wherein R represents a C1-C4 alkyl group, and X, Y, Z, A, n, and R, to
R8 have the meanings as defined for forhaula (I) above, followed by 15 b)
optionally, a basic hydrolysis of the ester group -COOR to -COOH group,

to form a g @égtrgggﬂa 6"}W@%e:Ea\ﬁﬁ?(f*ﬁr%%ﬁn?ﬁf%%}bf@idabove’ in
itution. i e performe its

co S R e S IR DA R ey ofhe presence of

wHERZA AAMPPLRLSe SHEMEaNPRARs BbRedAlORe fordortniphamylmhosphine,

20usetis sorYfotnddSformula (IV), according to the scheme 3: Scheme

3R, R, ; < Ph.P YRRYR., HX .

TRy AR 3 g 7\%%?@?&5&@%?% i XEaibe Carried

Mi%ﬂng’gur 3% Baf HBRAMASIYut A eieisc By WhstainnRarRparsasts Ci-Ca

soBl&yits s X ay etherrod Ralty &gdteveatkanmdartirgprasdatoed bazormula (1)

o A P gty s the

at - : er , [

s e e R R B R SIS odha SR ARTAF WicrdrRng eroup

reppéaeiRg dtiory halggenadandy atkysid Rnyb RB hayisutfemybagiogssasin the

dqﬁmérﬁeefommldaitro?]@omwitb@w%m%@ﬁ@mygf%@&)/ from  the
i - n efined above for formu ,

Vvvﬁﬁggg ﬁ%ﬁl@é\% %é Hg r%su%]%%%%?eﬁ 8%1 ?Ir%’mgﬁa?gég}'né a%mééf&?yrdormuta

or(éY)}rsﬁWﬂ’Bﬁ)ER)& fhfeme 4:
Scheme 4

e
2. A[CH IV
A—n{CHg)N

Re

{Hy Rg Ry (v Rg R,

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 -CO0-C4-Cy-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 (), it is preferable to carry out the hydrolysis with
lithium hydroxide, which atlows for the retention of the configuration.

Basic hydrolysis in step b) can be for example carried out in a three-
solvent system consisting of THF (tetrahydrofuran), methanol and water,
which allows to obtain homogenous reaction mixture. At the end of the



presence of a strong base capable of generating an anion from the
compound (111), such as sodium hydride, to form a compound of formula
(IV), according to the scheme 4: 15 Scheme 4 R, R, COOK R2 COOR 1.
NaH R#R Y N Rs 2. A(CH2)nV R5 HXy A-(CH2)n-X R4 N Rs ~Rs R,
(I Rs Ry (IV) Rs R~ 20 The reaction cante carried out as described
above for the preparation of compounds of formula (1) wherein W has the

mepifrgs,eitlethihaadc Qe aXUR &ir Gé- adbmtrﬁh@elawmhf&@&fdbmoric acid
estghgr%pd&ﬁtgg bc)h%a?rgg & de rSHbaoggﬁ'%%égﬂpao&% for example with

manner known in the art. As the ex S?§)|es ase aline meta
hy RIS 2Rt DeaRerfiting st s empuissNASRRIANANG lithium

hydroxides. For preparing single enantiomers of a compound of formula

5(1), itis preferable to carry out the hydgqlysis.with lithium hydroxide,

10

which allows for the retention of the configuration. Basic hydrolysis in step
b) can be for example carried out in a three- 30 soIvean system consisting
of THE (tetrahydrofuran) methanol and water, which allows to olg{ggin

an_be neut ,allzedFaMth hydrochlor
the"fr'e—é émﬁ profuct &an bE e ‘
according to the"scheme 5 : 5 Scheme 5%f R Rz

COOH basic hydrolysis Y N R Rs
(v Re Re {1}, W=COOH

Compounds of formula {I) wherein Y =S, and X, W, Z, A, n, and R, to
Rg have the meanings as defined above, can be prepared by reaction of a
compound of formula (V) wherein W, X, A, n, and Ry to R have the
meanings as defined above for formula (1), with a compound of formula (VD
wherein Z and Rs to Rg have the meanings as defined above for formula (1),
in the presence of a base in an alcoholic solution, according to the scheme
6.

Scheme 6
Ry
R, w
HS N Rg
b e
Ci +
A———(CHo)n Ry ‘ Ry
Ra
) M) R Ry
Ry
Rp W
—_—
8 N Rg
A——(CHa)n R, \\4
Ry z Re

Rg R;
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A-(CHZ)n-X Rq A-(CHZ)n-X Ry R, Z/\Rs Rz Re (M Rs R, (I). W=COOH
R, R, Compounds of formula (I) wherein Y =S, and X, W, Z, A, n, and Ri
to 10 R8 have the meanings as defined above, can be prepared by
reaction of a compound of formula (V) wherein W, X, A, n, and R1 to R4
have the meanings as defined above forlformula (1), with a compound of
formula (VI) wherein Z and R5 to R8 have the meanings as defined

above forifpﬂﬁlé“@a@b of HR Ry W&?@SWU!‘@%&T_{#&MQ%) wherein

to % We 15 6 ch
A RS KS RE) S KPR oRAuad IR Hs 70RYR Binkess ' 2
RARBRGINRE ormulm thk whesaintié jsrepassiion pfatedissliAQO group, as

forfiiubardredéneth¥V sesaremts GO asadP otherelartReLTMPeUiroup is

th%@B%&PEg%e@; %ﬁcq@up’ ;E%of formula (V) wherein W is an

ester-protecte lustrated in the scheme 7. At the end of

the reactiBRCEEB# 5%&5% SEfotectélitny takicanadionskep, gwmg ethyl

2 e g VAN TR N 12
} } i imamiya,

m%!‘ﬁ)ghd&g‘c’%b%d Hgngg E'nz%tesﬁlxj‘n orsc ay\[I)é}‘ug Rggéu/ ?%%{L% 4 1980 5;5
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, to
give corresponding ethyl «-(1,3-benzoxazol-2-ylthiojester. Ester is
hydrolyzed in the NaOH or KOH aqueous-alcohotic solution. Free acids are
released from salts with diluted hydrochtoric acid.

Scheme 7
L o N/ CGOE: COOE!
W J \ W
M Cu;_.O!HCI cs
N e !
P - o COokt
e

/N\/\

HsC

N
o COOH

— |

o N \,/\O/O/\[/ .

# 1
|
Q

in an analogous manner, the following exemplary compounds were
obtained.
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K.Nishikawa, Y.Hamuro, Arzneim.Forsch./Drug Res./, 30 (1), 4, 1980, 585
10 589. Chloroester obtained in the Meerwein reaction is reacted with 1,3-
benzoxazote-2-thiot, in the presence of a base in an alcoholic solution, to
give corresponding ethyl a-(1,3-benzoxazol-2-ylthio)ester. Ester is
hydrolyzed in the NaOH or KOH aqueoust8lcoholic solution. Free acids
are released from salts with diluted hydrochloric acid. 15 Scheme 7 N O\

HZC \ COOEt €
O~COOH N
exemplary corn d
NH/\n COOH N S\/

30\
=
prepared both in a raceric form. 5 and ofm of assingle gnantiomer,
when starting from%pﬁaﬁa{?@mmeria i Alternatiiayfréc i

compounds of formula (1) can be resolved

220 / HCI H3CN,,~~0 0 COOEt _r-N S H3C YN -~ |
CN\O O 20 In an analogous manner, the following

were obtained. SCQAHN H3CO Yy
N [H3C\O Y/S ( nds of formula (1) can be

]

NH

COOH

= =

TN F SYN
S Z >

Compounds of formula (}) 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 technigues known in the art.

Tyrosine derivatives of formula (ill) 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 hydrochioride 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.



10

15

into enantiomers, using conventional techniques known in the art.
Tyrosine derivatives of formula (111) wherein X =0, Y =NH, and Z = 0,
were obtained according to Shyam B. Advani, Joseph Sam, Journal of 10
Pharmaceutical Sciences, Vol. 57, 10, 1968. for example, according to the
scheme 8, L-tyrosine methyl ester hydrodffloride was obtained by
esterification of L-tyrosine with methanol in the presence of thionyl
chloride, followed by the reaction of lsgép@siaegmethyl ester hydrochloride
with 2-chloro-1,3-benzoisoxazole in benzene in the presence of 15
triethylamine. Similar procedures were used in the case of Rtyrosine and
D,L-tyrosine. 19 Scheéme 8 OH CH3 of O CH30OH /SO 01Z O NH2

' 8“309 HN N HO5 Tyr05| compouf d§@t

; N-atkyl, Necaryl,

: apting the mgthed of Shyaate B
Advanl Joseph Sam Journal of Phaf’fﬁaceu fical SC|ences Vot. 57, 10,
1968, described above. Tyrosine derivatives of formula (111) wherein X =
0,Y=NH,and Z=S, 10 can be prepared a@c’ordlng to the method
described in Edward S. Lazer, Clara K.Miaoj, Hin-Chor Wong, Rondla
Sorcek, Venice M. Spero, Al dal, Mark Behnke, Anne
G. Graham, Jane M. Watrous| Cargl A. Homon, Juergen Nagle, Arvind
Shah, Yvan Guindon, Peter R.F&trina, Ju’lq anAdams, J.Med.Chem.,
1994,37,913-923, according to the scheme % 1

-

Tyrosine compounds of formuta (lll) wherein X =0, 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 (Itl) wherein X =0, Y = NH, and Z = S,
can be prepared according to the method described in Edward S. Lazer,
Clara K.Miac, 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 te the scheme 9.
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20 Scheme 9 OH O1~ CH, O CH,0OH/SOCI2 | NaOH / DMSO NH,
NHz.HCI HO HO CH, HOHN\/N /Y/ IS zD 5 4-Mercaptophenylalanine
derivatives of formula (NI) wherein Y =NH, Z=0, and X = S, were
prepared according to the scheme 10, from 4-mercaptophenylatanine,
which was obtained according to Helen M. Lu, Martin Volk, Yuriy
Khotodenko, Edward Gooding, Robin M. Hochstrasser, William F.
DeGrado, Journal of the American CheRuga $ociety, 10
119,31,1997,7173-7180. The mercapto (SH) group in 4-mercapto-
phenytalanine was protected with trityt group, followed by substitution of
one hydrogen atom at &2&mino nitrogen atom with 2-benzo a/zotyl. The

4-Mercaptophenylalanine derivatives of formula (ill) wherein Y = NH,
Z = 0, and X = S, -were prepared according to the scheme 10, from
4-mercaptophenylatanine, which was obtained according to Helen S.M. Ly,
Martin Volk, 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 o-amino nitrogen atom with 2-benzoxazolyl, The
final step of the synthesis is deprotection of the SH group.
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N HSy/ O 5 The 4-aminophenylalanine derivatives of formula (I11)

wherein Y = NH, Z =0, and X = NSO2-CH3i were obtained as illustrated

on the scheme 11 for the compound wherein X = NSO2-CH3 from

4-nitro-N- phthaloylphenylalanine methyl ester. The first step of the

synthesis was 10 performed according to2fF. Bergel, J.A. Stock, Journal of
Organic Chemistry, 1956, 90-96. 4-Amino-N-phthaloylphenylalanine

methyl ester thus obtained was mesylaied witg mesyt 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 HCI. Thus
obtained 4-methanesutfonylamino 15 phenylalanine was converted into
methyl ester hydgechloride by esterificationgm methanol in the presence g
thionyt chlgride. ; he wp&equent step was the rechlgig&of

2-chlorsbenzaxazote in tife pre g,

Scheme 11 N Hp/Pd CH3S0pCT OyN 7/ O 0 HZN\ 0¥ CRECH3 O N

NHp H3C5\\ I, HC H3Cj O/qC\IHH ~O07NHHOO CH3 NH,.HCI
e 3

[s] o
| PR [
N LD
S o o \O
- ———
Ha, NEt
PhaC. P NH; CeHa 3 PhsC.__ Hi

S s \%N
|
s!
CH
o7 "
m\o
HN N
HS N
5

The 4-aminophenylalanine derivatives of formula (1) wherein Y =
NH, Z = 0, and X = NSO;-CHs, were obtained as illustrated on the scheme 11
for the compound wherein X = NSO,-CH; from  4-nitro-N-
phthatoylphenylalanine methyl ester. The first step of the synthesis was
performed according to 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-methanesulfonylamino-
phenylalanine was converted into methyl ester hydrochioride by
esterification in methanol in the presence of thionyl chloride. The
subsequent step was the reaction of 4-methanesuitfonylaminophenylalanine
methyl ester hydrochloride with 2-chlorobenzoxazole in the presence of
triethylamine in benzene.



CH3O0H/SOCI3 H3C I~\NH\0 O CH3 N NH k H3C// Cs Hs, NEt3NH S
t7/ ~\ 0 O CH3 5 Starting compounds of formula (V1) wherein Z =0, i.e.
substituted 2-mercaptobenzoxazoles can be obtained according to Roger
Lok, Rondta E. Leone, Antony J. Williams, J.Org.Chem., 61, 3289-3297,
in the reaction of a compound of formulaZ¥/Il) wherein R5 to R8 have the
meanings as defined for formula (l) above, as illustrated on the scheme
12. 10 23 Scheme 12 R5 R5 R6 NI RN\ 6LOCS,K \SH R7 OH R7
O R8 Re (VII) (VI), Z=0 5 Starting compounds of formula (Vill), i.e.
substituted 2-chloro- benzoxazolgs_can be obtained by using or adapting
procedures described in kortuna 1 Hayiv, James D. Ratajczykqngobe

H Holmes, 2 eorge V\/p Carter JMed.Chemn. 19%
1719-1728, b compouﬁdaof for ) w erein |
R8 hav >TRear eflr?ed for formula (1)-a ‘ phosphorus
pentoxide, accordrng{i:to the scheme 13. Schéine 1 ? ©
My CH,
D_J “\\NHZ
\// HCH \//
//\ //\NH HO (8]
cz—r3
wNH2 HCH
CH;CH/ 800, \// m
//\ ? g
CHy
Sy, H .
P . l“‘\NH\fN
CeHe. NEG v o
O// N ? o

Starting compounds of formula (Vi) wherein Z = O, i.e. substituted
2-mercaptobenzoxazoles can be obtained according to Roger Lok, Rondla E.
Leone, Antony J. Williams, J.Org.Chem., 61, 3289-3297, in the reaction of
a compound of formula (Vil) wherein Rs to Rg have the meanings as defined
for formula (I} above, as illustrated on the scheme 12.
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15 R5 R5 R6 N :ccRe Re (VI), Z=0 (VIII)
3-[4-(Benzyloxy)phenyl]-2-hydroxypropionic acid ethyl ester was obtained
according to Takamura Makoto, Yanagisawa Hiroaki, Kanai 20 Motoru,
Shibasaki Masakatsu, Efficient Synthesis of Anti hyperglycemic (S)-
a-Aryloxy-3-phenylpropionic Amides Usi2g a Bifunctional Asymmetric
Catalyst, Chem.Pharm.Bull., 50, 8, 2002,1118-1121. Subsequently, the
ester was treated with sodlum hydride agid,tign with 2-chlorobenzoxazole,
according to the scheme 14. 25 24 Scheme 14 O OH CH3CH3 OO

HO! EOH-- OH to: 2. ACQm cnmbe ...'C'N OO/R| 0j:;~-1/CHO Hp/
Pd/C ON O HO (/ 5 The followmg abbreV|at|ons

te used herein: DEAD:
rboxytate ADDP:

\>——SH

(VH) o), 2=0

Starting compounds of formula (VII), i.e. substituted 2-chloro-
benzoxazoles 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, 31, 1719-1728, by reaction of a
compound of formula (Vl) wherein Rs to Rg have the meanings as defined
for formula (1) above, with phosphorus pentoxide, according to the scheme

13.
Scheme 13

R5 Rs

e = \ Pl e i N
I \>fSH i ! \>—~Ci

R7 X © RS N o)

Rg Rg

(Vh, Z=0 (Vi)

3-[4-(Benzyloxy)phenyl]-2-hydroxypropionic acid ethyl ester was
obtained according to Takamura Makoto, Yanagisawa Hiroaki, Kanai
Motoru, Shibasaki Masakatsu, Efficient Synthesis of Antihyperglycemic (S)-
a-Aryloxy-p-phenylpropionic Amides Using a Bifunctional Asymmetric
Catalyst, Chem.Pharm.Bull., 50, 8, 2002,1118-1121. Subsequently, the
ester was treated with sodium hydride and then with 2-chlorobenzoxazole,
according to the scheme 14.



10

15

Example 1

(2S)-2-(1,3-Benzoxazol-2-ytamino)-3-[4- (2 3-dihydro-1,4-benzodioxin-6-yl-
methoxy)phenyl]propionic acid and its methyl ester R, to R8 = H, W =
COOH/COOCH3,X=0,Z2=0,Y=NH,n=1,A=23-15
dihydro-1,4-benzodioxin-6-yt of the formuld: o 0 25
2,3-Dihydro-1,4-benzodioxin-6-ytmethanol(0.25 g, 1.5 mmol), methyl
(2S)-2-(1,3-benzoxazol-2-ytamino)-3g4Bygkowy phenyl)propionate (0.31 g,
1 mmol) and trlphenylphosphlne (. 26 g, 1 mmot) were dissolvgd in 5 mt

S ubsequeﬁﬂx THE was evaporateg ain the
edina

, ' : ethyl ester. The crude prduct was @ i g
: ' tire (6:0.1:1, 2 ml). 1M : .6 nfl) was'added and
the iteaction was stirred 10 for 3 days at roon_tem erature. Then the

reaction mixture was F‘Feutralized with 1M HCI, a’small arméunt of water
was added and the ture was extracted with ethyl acetate. The solvent
was evaporated The p drification was perfagmed by chrom tography The

e

yield was 5096. MS (ES)446M°, 1009%yi5-Example 2 -
(2S)-2-(1,3-Benzoxazol-2-ytamino)-3-[4-((3,5- dlmethytlsoxazcm ylj/
methoxy)phenyt]prepianic acid and its methyl ester R

COOH/COOCHSl
dimethyis

(3,5 thyllsoxazol -4- yI)methanoI (0.7
2-(1, -nzoxazol 2-ytamino)-35&-hydroxyp enyl)proplonate (O. 31 0,1
25 mmol) and triphenylphosphine. (0.26 g, 1 mmol) were dissolved in 5 ml

of Fiy 7 PUIC
—_—

H,X=0,Z2=0,n=1,A= 35-

HO

The following abbreviations are used herein:
DIAD: diisopropyl azodicarboxylate
DEAD: diethyl azodicarboxylate
ADDP: azodicarbonyldipiperidine

EXAMPLES
Example 1
(25)-2-(1,3-Benzoxazol-2-ylamino)-3-[4-(2, 3-dihydro-1,4-benzodioxin-6-yi-
methoxy)phenyllpropionic acid and its methyl ester
Rito Rg = H, W = COOH/COOCH;, X=0,Z=0,Y=NH,n=1, A=23-
dihydro-1,4-benzodioxin-6-yl of the formula:

T



tetrahydrofuran (THF). The reaction mixture was cooled to 5C. DEAD
(0.52 g, 3 mmol) was then added and the reaction was stirred at room
temperature for 18-24h. Subsequently, THE was evaporated to_obtaln thle
product, the title acid methyl ester. 30 The crude product was dissolved in
a THF/MeOH/H20 mixture (6:0.1:1, 2 mI251M LIOH (1.6 ml) was added
and the reaction was stirred for 3 days at room temperature. Then the

reactlon MR Was NeBalizedisih- 35’\%{] %q%ﬁ@agll;i Zﬁlf énigvéﬁr?ﬁsva)\s methyl

th t tracte acetate
e & oA et 31 5, 1
ylemfmis} 80% tmeasw@mmnelo@% Zﬁ Example ¥¢28)dsédived in 5 mi of
3- &enmw@farakam@wﬁtﬂe@e{é@xiﬂﬁhﬁﬁxm%@@)&B@@}y‘ig85_c: DIAD (0.61
S g%%?g@%%_l %(p{%@ng%%%ﬁl andits F}neth la% é%r[\ R Remrey Vat room
Mﬁ@&ﬁ&@l)ﬁ%@ﬁ}aé%ﬁé@pféthHBrmasaeuapocaﬂad to obtain the
N @{b@lﬂ]@)@)ﬁhﬁlé\lamdth)@wm@anecarboxyam|de (0.19¢g,1.510
mmol) MY L (a2 Q&Q@PZWO& YN lbg 540%%! P&%@?—?ﬂﬁ% mixture

31.9 and triphenylphosphine’ (
D o e s
10 wa‘@rcb@!@m@ta@ommgemmea Mimeott masdhetiaddes@nd thes neutralized
e T S e ey yhgure s
t aip the
R i SR AR THEATSTT 50 frapheated Ths Pl atn
Aq\déélgemrm@ﬁ @Mlmitsﬁruaeo@mm ddvedmhd thes rBa%tOMSVERS) 446 (

stlﬁrﬁﬁ%fpr 3 days at room temperature. Then the reaction mixture was
neﬂr with 1M-HCI, a small amount of water was added 20 and the

15
re extracted with ethyl acetate. The solvent was evaporated. The
AT A BRSSO og iy e g asarDi i
(E&FWh&ﬁW@FOp?OmC acid and its methyl ester
Ri to Rg = H, W = COOH/COOCH;, Y =NH, X =0, 2 =0, n =1, A = 3,5-
dimethylisoxazot-4-yl of the formula:
20
N
O/ 2 CHs
HaC

(3,5-Dimethylisoxazol-4-yl)methanol (0.28 g, 1.5 mmol), methyl (25)-
2-(1,3-benzoxazol-2-ylamino)-3-(4-hydroxyphenyl )propionate (0.31 g, 1

25 mmol) and triphenylphosphine (0.26 g, 1 mmol} were dissolved in 5 ml of
tetrahydrofuran (THF). The reaction mixture was cooled to 5°C. DEAD {(0.52
g, 3 mmol}) was then added and the reaction was stirred at room
temperature for 18-24h. Subsequently, THF was evaporated to obtain the
product, the title acid methyl ester.

30 The crude product was dissolved in a THF/MeOH/H,0 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 TM HCL, a small amount of water was added and the mixture extracted
with ethyl acetate. The solvent was evaporated. The purification was

35  performed by chromatography. The yield was 60%. MS (ES) 407 (M", 100%)



Example 4
(2S)-2-(1,3-Benzoxazol-2-ylamino)-3-[4-(2-[5-methyl-2-(3,4,5-trimethoxy-
25 phenyl)-1,3-oxazot-4-yllethoxy)phenyl]propionic acid and its methyl
ester R1to R8 =H, W =COOH/COOCH3,X=0,Z2=0,Y=NH,n=2A
= [5-methyl- 2-(3,4,5-trimethoxyphenyl)-128-oxazot-4-yt] of the formula:
Hy N O CH, H,C\0 0 27 To the solution of
2-[%;@@{{&@2}(3,4,5-trimethoxyphenyt)-l,3-oxazol 5-yllethanol (2.93 g, 10

in,3Q mt.of pyridine 4:t Ifonyt chloride (1.9 g, 1
Wz BRIl i) i B e et o B e
mixRFERERBMoa® hensH RicRIGN tcnid ritdrEsanaid vheatgbured into
200rmt oRyatey, amd-ORETING )it SO of glichlorgmethane AThe

By

10 4rofWR9E The MR

15
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25

magnesium sulfate and the solvent was eva(porated, to obtain a product,
2-[4-methyl-2-(3,4,5-trimethoxyphenyt)-1,3-gxazot-5-ytlethyt 4- 10
%, To the solution of 3.12 g of

toluenesulfonate having the purity of-ca. 95%,
methyl (2S)-2-(1,3-benzoxazot-2 n - 3-(4¥hydroxyphenyl)propionate

in 50 ml of dimethylformamide 60% susensioé@f NaH in mineral oil (0,4
g) was added portionwise with stirfing~at room tefnperature under argon
atmosphere. When the evolution of the 15 gas ceased, the solution of

2-[4-methy/l,2- Jrimet =1.3- Dz :
4-£otuengtﬁ6%§§{%i\{%g§§ %}é%mmgt ﬁ}’gﬁ?nﬁéé[@%?%@rﬁ%;@%e acﬁgf-:jd9 S T'?

re wés higstbd REFEX AR ARG AP déolivgramuphenyl)
mixpieeivasipolired igtol Inmibhiatedatrip ketrzictecspairealdide g witmmol) were
ethyiagelate. ihhe cambinedbexddroners2Qmashednyth uingodrigtkture was
(r)nveer ﬁ%gf%g(?g%ﬁg o@% ?g?z tgﬁ%& ag'/satf ReR raaé%%’dt%r?g e ?cr?%dc ion was
(2-BIniethek7qem Bepfstisgpiani®-248-okabsraugnetnoXyipwers gvaporated

to 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 mb). Agueous TM 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
(25)-2-(1,3-Benzoxazol-2-ylamino}-3-[4-(2-[5-methyl-2-(3,4,5-trimethoxy-
phenyl}-1,3-oxazol-4-yl]ethoxyphenylilpropionic acid and its methyl ester
Ry to Rg=H, W=COOH/COOCH;, X=0,Z=0,Y=NH, n=2, A = [5-methyl-
2-(3,4,5-trimethoxyphenyl)-1,3-oxazol-4-yl] of the formula:
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propionate. 2.9 g of the crude reaction product obtained above were
dissolved in 25 a THF/MeOH/H20 mixture (6:0.1:1, 20 ml). 1M E_iOH (8
mt) was added and the reaction mixture was stirred for 3 days at room
temperature. Then the reaction mixture was neutralized with 1M HCt, a
small amount of water was added and thiiggmixture extracted with ethyl
acetate. The solvent was evaporated. The purification was performed by

chromatqgr@ﬁgyso'[@ﬁdﬂeéq PRRANEME ESARAR N0 002 1)-1,3-oxazol-

s%yﬁat%aeahz@xaéoaz JRNTHBRS- (41 38- 8- (oL cmwrisingnghistegarsulfonyt
- Mﬁ@ﬂ@&tk{uh)%mmﬁummm]ormﬂwlmm]pmmm)phenaﬂpropmnuempérature
anQUEﬁs@Eﬁ{I@ﬁ{{ ‘?St@r'ie?‘ﬁegcttﬁ)ﬁﬁmtbr)é/ W QL PHSH 3 X 5oth feiBerature,

chl%ropkenyt?%" é é@-(%?&ﬁ%h%)ﬁﬁﬁ%fdﬁ'ﬂiﬁﬁ%%&%|ﬁb ﬁ’ﬂéhpsgfm{ of

th@f@WW@@m%NTheJWPM@KS/&XH%N @er@ #vashed with 1M HCL, an

(2 &IMH@QQGﬂwhﬁr{(afWW%Q&BMBY@%?E%@@“%H%@ Anic phase was
e

Eﬁﬂ%ﬁ?})’?&c é_)#l{lg ;E(gﬁag?ggﬁ I S;topf?)%ng\{e de orai ?ﬁij obtain 2

anBr‘i’HHﬁEnylgT{ﬁs Wé’ﬁéfﬂ@%’ Broxaaob 5 yﬂethy 4-

tettahyehefutaon@iie Ravihe tbaqunnynafure V% cooled to 5C. DEAD

(0.52 gfi‘%mc%l}ﬁ%ﬁhﬁf‘?%eg@@%% SP ‘gp%%'é%%éf}?@ %lammo

teryp ure for Subsequ entlx jorated to obtain

TR I%né{ RN R el Th%ocrlﬁﬂb oA ionrmide  60%
a WQHMMMW@WT@LDK (@ Mg ) Ivak iaddéd. pontjonagsaddéth stirring

angt lRgJRAEHATHUABFITGRRI DT ARRIIBHERONGRAY $hENERIBon of the

reggtsor&ergg(égre Has 0§ ttrlaolhzeadf 2-[4-methyl-2-(3,4,5-trimethoxyphenyl)-1,3-
oxazol-3-yljethyl  4-toluenesulfonate (4.47 g, 10 mmol) in

dimethylformamide was added dropwise. The mixture was heated at 80°C
with stirring. After cooling, the mixture was poured into 1 | 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, to obtain crude methyl {25)-2-(1,3-benzoxazol-2-ylamino)-3-[4-
(2-[5-methyl-2-(3,4,5-trimethoxyphenyl)-1, 3-oxazol-4-yljethoxy)phenyl]-
propionate.

2.9 g of the crude reaction product obtained above were dissolved in
a THF/MeOH/H,0 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
(25)-2-(1,3-Benzoxazol-2-ylamino)-3-[4-(4-{2-[[6-(2-chlorophenyl)-5-cyano-
2-{methylthio)pyrimidin-4-yl}(methyl)amino]ethoxy})phenyi]propionic  acid
and its methyl ester
Ri to Rg = H, W = COOH/COOCH;, X =0, Z =0, Y=NH, n =2, A = [6-(2-
chlorophenyl)-5-cyano-2-(methylthio)pyrimidin-4-yl}(methyt)amino group of
the formula:



with IM HCt, a small amount of water was added and the mixture
extracted 15 with ethyl acetate. The solvent was evaporated. The
purification was performed by chromatography. The yield was 58%. MS
(ES) 614 (M', 100%) Example 6
(25)-2.(1,3-Benzoxazol-2-ylamino)-3-[4-(2¥42-tert-butyl-5-methyl-1,3- 20
oxazol-4-yt)ethoxy)phenyl]propionic acid and its methyl ester R1 to Rg =
H, W = COOH/COOCH3,X=0,Z2=0, Y 4, n=2, A=2-tert-
butyl-5-methyl-1,3-oxazol-4-yl of the formula: H3C CH, CN H3/ CH3
25 2-(2-tent-Butyl-4-methyl-1,3-oxazel
methyl (2S)-2-(1,3-benzoxazol-2-ylamino)-3-(4- oxyphenyt)propionate
(0.31 g, 1 mmol) and triphenylphosphine (O. g, 1 mmol) were dissolved
in 5 mt of tetrahydrofuran (THF)«dhe r ac mixture was cooled to 5C.
29 DEAD (0.52 g, 3 mmol) was thensaddé‘d and“the reaction was stirred
at room temperature for 18-24h. Subsequently, SFHE was evaporated to
obtain the product, the title aC|d methyl ester. The crude product was

wos agdcacnErdRaE D pR il Lt b ik - @n%fﬂ!?itmo
Th@e«ffmﬁé@%’[ﬁ)ﬁ%ﬁa&nfmﬁs h%&?anz%d With mmeﬁ aéﬁ%ﬁhahqo

5 of waterowascaddgd: Bmocthe Xyl @exyrzvtedt| \pithpitmataciiaie. g‘[hlemmo[) and

50'&’:@%% @ﬂﬂ{ﬁ{@d Bhesp f'g”}t'oﬁ\Wﬁ@ PepirEnedi®bived in 5 ml of

5@? ilgda%/ Thﬁ' ?-/llfg)d'%e reSaé zcla\{l‘is 5 1'4@6&! 'g/lco:cL)eQ t)o%QC DEAD (0.52
3 menﬁomlg ymmnti)%l[@@?@y@@ﬁem@amymmm)-starred at room
amiampregtbexyhesyikomiabie agishand tHmeiyl esipioRidedR& obtain the

SRR e o

15
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25

fcar 0 roup oftheformula
crude product was dissotved in a THF/MeOH/H,C mixture

{(6:0,1:1, 2 mt). 1M LiCH (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%)

Exampie 6
(25)-2-(1,3-Benzoxazol-2-ylamino)-3-[4-(2-(2-tert-butyl-5-methyl-1, 3-
oxazol-4-yl)ethoxy)phenyl]propionic acid and its methyl ester
RitoRg=H, W=COOH/COOCH;, X=0,Z=0, Y=NH, n=2, A=2-fert-
butyl-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  (25)-2-(1,3-benzoxazol-2-ylamino)-3-(4-hydroxypheny!)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 to 5°C.
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15 0 N CHS3 N-(2-Hydroxyethyl)-N-methylcyclohexanecarboxyamide (0.19
g, 1.5 mmol), methyl
(25)-2-(1,3-benzoxazot-2-ylamino)-3..(4-mercaptophenyl)- 20 propionate
(0.33 g, 1 mmol) and triphenylphosphine (0.26 g, 1 mmot) were dissolved
in 5 ml of tetrahydrofuran (THF). The reazgion mixture was cooled to 5C.
DEAD (0.52 g, 3 mmol) was then added and the reaction was stirred at

T
TS S O LR v

didQSTEERMBEFAAG L éefBJS i Hh').“m EY@PP@?@%FP obtain
wadbaddedugid the tdtetiatidvaretliytezsterroom temperature for 3 days.

Then the reactiarimideseivvas payiralizedwith v E'CT%#$M@@ﬁmB®ntm1xture

ture extract ith | acetate. The
il Chenbybe bl S ﬁ?ﬁﬁpﬁmﬁamn 0o SRR SN Was stirred at
chFeﬁﬁatéaFaBﬁpa‘érﬁé YR PuiayaeThanstiEs st ion’ moduse PesmgeBatized
(28)i2r (I FHhenaoxaatl ndamind )i k(2 dielaeky utprnyl - ethyRracted

t

el 50 T B e LR B QU BERORE P aton wes

NHER 9Tmed Peyefyﬁé&@wgr@aﬁyr)mﬁg}sm 8PStper (RE)idRA M’ 0100%)

C Bt aN4(2-hydroxyethyl)-N-methylcyclohexanecarboxyamide (0.19 g,

1.529pmpal), gléﬂﬂﬂoxazo -2- ylammo -3-[4- %a[(%%% Iogr?xylcarbony y{methyl)-
enzoxa

ammop%eﬁy%%tr §P§ ?é@@r %m#%’ 5ok Hﬁéﬂ?%%?ﬁﬁﬁ‘fe (0.26 g,

1 fnfoRavels d%so@@@ﬁﬁ@%steﬁ&h%%m%n%'ﬁw Tirve 2eaction 10

muxwrgmam@mht@cﬁ@tmﬁé@maﬁmo%mglbwaﬁetmwged and

the reaction was stirred at room temperature for 18-24h. Subsequently,
THE o

N-(2-Hydroxyethyl}-N-methylcyclohexanecarboxyamide (0.19 g, 1.5
mmol), methyl (25)-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 mt of tetrahydrofuran (THF). The reaction mixture was
cooled to 5°C. DEAD (0.52 g, 3 mmol) was then added and the reaction was
stirred at room temperature for 18-24h. Subsequently, THF was evaporated
to obtain the product, the title acid methyl ester.

The crude product was dissolved in a THF/MeOH/H,0 mixture
(6:0.1:1, 2 ml), TM 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
(25)-2-(1,3-benzoxazol-2-ylamino)-3-[4-(2-[ (cyctohexylcarbonyt) (methyl)-
amino]ethylmetanesulfonylamino)phenylipropionic acid and its methyl
ester
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30

was evaporated to obtain the product, the title acid methyl ester. The
crude product was dissolved in a THE/MeOH/H20 mixture (6:0.1:1, 2 ml).
1M LiOH (1.6 ml) was added and the reaction was stirred at 15 room
temperature for 3 days. Then the reaction mixture was neutralized with 1M
HCI, a small amount of water was added3hd the mixture extracted with
ethyl acetate. The solvent was evaporated. The purification was

pentoripeay, byrehyproatograpbpotire yield nasdhio. MSAES)-54- (M2,

10 ) Eé?%r%%&a}gggw)ss{g%ﬁfﬁ&%w&%f YRS SIS (methy)-

amlno]ethoxy)phenyt]proplonlc acid and its methyl esterRitoR8 =H, W =

COON/COOCH3,X=0,Z=S,Y=NH,n
(cyclohexylcarbonyl)(methyt)amino group of

92, A=
the formula: 0 25 Cg
carboXyamide (0.19 g, 1.5

N-(2-hydroxyethyl)-N-methylcyclghexan

mmol), methyl (2S)-2-(1,3-benzothiazol-2-yla o) -3-(4-hydroxyphenyl)-
propionate (0.33 g, | mmot) and triph nylphosphlne (0.26 g, 1 mmol) were
5 dissolved in 5 ml of tetrahydrofuran (THF). The reaction mixture was 30

cooled tw%@ R@P&ﬁ@tﬁ?i%l@ﬂﬁ@ﬁﬁﬁ&%’édﬂw%ﬁﬂ)@ﬂ%ﬁﬁdéa%om g, 1.5

Was stlr atr te t 8 24h equently,

evapora ad {0 %DRI%H trQEE (gu % %ﬁ %?R(aggldﬂnf‘l in%jt Iélrr@vﬁ%sanesulfonyi
CruRiB HRRRAMRS aBASH! th 2018+ é/mémwﬁz@)trﬂp@@fé’k@mph!@r@ﬂé g 1
1Ml (kbrant)divest esideh abdrttle meawmama;&sfurad afTAM™M The reaction

10 te”ﬁ%%‘a%ﬁ‘ér%fé’! 30%@;48 tbetNBERACH tﬁ’% Wf%% %Hﬁﬂé‘?\da&\ﬂ Land the
n%

witFPaHP R tTES cﬁ%é%&%f%%ﬂé@

1M HCI, a small amount water was add xt §xtracte
tioh

Reequently, THF

pemmpgrahemmatographjzh@’lmqwdtwﬁwam mqmmgue(me;
(120§%) B4R product Was4dissc()ived in a THFIM@OHt/ H,O mixture
Xazpt-2-ytoxy Cc exylcarbonyl)(me
e Siont il Ceen oG e o
15 W EOCOORIPEREOHE, fo=d dayso Thenothe-zeaction mixture was neutralized
(cyeirhepytsabaenyhraethyianroes et thaforanda and the mixture extracted

-2

with ethyl acetate. The solvent was evaporated. The purification was
performed by chromatography. The yield was 35%. MS (ES) 542 (M", 100%)
Exampie G

(ZS) -2-(1,3-Benzothiazol-2-ylamino}- 3 -[4-(2-{(cyclohexylcarbonyl}{methyl}-
am1no]ethoxy)phenyi}propaomc ac1d and its methyl ester

" RytoRg=H, W=COOH/COOCHs, X=0,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 (25)-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 to 5°C. DEAD (0.52 g, 3 mmol} was then added and the reaction was
stirred at room temperature for 18-24h. Subsequently, THF was evaporated
to obtain the product, the title acid methyt ester.
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n O~N"~ CH, N-(2-Hydroxyethyl)-N-methylcyctohexanecarboxyamide
(0.19 g, 1.5 15 mmol), ethyl
2-(1,3-benzoxazot-2-yloxy)-3-(4-hydroxyphenyt)propionate (0.33 g, 1
mmol) and triphenylphosphine (0.26 g, 1 mmol) were dissolved in 5 ml of
tetrahydrofuran (THF). The reaction mixtgre was cooled to 5C. DEAD
(0.52 g, 3 mmot) was then added and the reaction was stirred at room

o b e ol mi“*ﬁ%ﬁ'%’% o ot A0] pisture
e
ﬁﬁmecb t% A@&@Fg’? ra YA aﬁsm@ﬁd(ff@rﬁwgraa@é&med at
andap@ rﬁ@fﬂﬂ@f‘ Ay %.tfl@'Oﬂ’l déyﬁpé'r’aasrdcif@r Beday o heixtheereeadiorutralized
mixistie WAHUEUY alized WﬁﬁtﬁM dﬁﬁfaﬁeﬁ’ﬁi@é %@;ﬁ’é‘@%‘lﬁd"@{@rﬂmg%%racted
n ted.\i ethyl acetate. The
ng,p}g}r?at%%% 9:1‘ egégﬁ%am Wwas E%?%rm% BYPE OQI]}L%)PL‘\FI’\%C&’O” was
yigheiia WEDEra st IR, T01R6) 8id viic A8% s 14 ST HS hBBity (6f thtD0%)
coﬁmuptstﬁ the invention to bind to the PPAR 30 gamma receptor and

ho
i 32’3%“@?@%2?%? L R Sl
(me\mF% Eﬁ H\é W&BW@%‘%@“&&%W@‘ME@@FWM below, 32
usRngthBrﬁéthdH of CORPéieGiHsidtigadd Hisdacementfedm the tigand-

regepiencesmRINBRAR AgoRiIgh Ak Rl AL linghgoncentration

10nM was used as the radioligand. An excess of unlabelled test

compounds at final concentration 20pM was also added to the reaction.

The source of 5 the receptor in assays was human recombinant protein
containing LBD (ligand binding domair) of the PPAR gamma. The

separation of the radiotigand unbound with the receptor was performed

by dextran coated charcoal technidue. The radioactivity was measured

using LS 6500-Beckman Coulter scintlll%t‘tlon counter. The obtained
scintillatbilcbiyaie variby Wdtenethylcyclohexanecarboxyamide (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 in
5 ml of tetrahydrofuran (THF). The reaction mixture was cooled to 5°C.
DEAD (0.52 g, 3 mmol) was then added and the reaction was stirred at
room temperature for 18-24h. Subsequently, THF was evaporated to obtain
the product, the title acid methyl ester, :

The crude product was dissolved in a THF/MeOH/ H-0 mixture
(6:0.1:1, 2 mi). TM 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 smalt 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 to bind to the PPAR
gamma receptor and to modify its activity was determined using the
following methods.
in vitro binding

The ability of the compounds to bind to the PPAR gamma receptor
(in vitro) was determined according to the procedure described below,




10 compared to the values obtained for samples incubated with the
radioligand (assumed 0% displacement) and to the values obtained for
samples containing both the radiotigand and an excess of
non-radiotabelted rosiglitazone (assumed 100% displacement). The
obtained values were comprised in the 3230% range. 15 References: 1.
ADDI/SREBPI activates PPAR gamma through the production of

endeaenams Meaanst BrogoMpltrad: Rbblid 4. A8 AMadt from the ligand-
OB(EAIRT. 2, AINIChe s ageIaineelong (s O AT IGBOLL oo
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diﬁ@ﬁﬁ%@é@@é@%ﬁﬂ@?%@ﬁ’wﬁ@ﬁaﬁm H@ﬂ@%@m@%@f@ésﬁo-Beckman

fibroblasts cells was.performed on-12-well plates during 1.0 days period.

Or T b L SR tne 281 e R R BB Alues were
10 sol@BPasaer thP1H-iuMatiess in DN dhelftimsesmitbasingncubated  with  the

tritikrdibageed(aefereace Bpnapladdresigltanshejattd@pMalues obtained for

co
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wakPRie e EmEs e P Y9 utbR e DG 0bilizdd% MMRInSH values were
solatiorprisethéntybat@reffarachzs. described above, both radioactivity

15 (using LS 6500 Beckman Coulter 33 scintillation counter) and protein
concentration (using Bradford method) were measured. Nonspecific
bindfihg WS B stimated in the presence of non- [abetted reference
corhpbiRd/EREEOD M cyrieatRitigh g drhies o Btaivieth stiatibatiduc oones endogenous

valugganerecRIMNAEhtadneyalues, 1998 Apr 14;95(8):4333-7.
2. An antidiabetic thiazolidinedione is a high affinity ligand for peroxisome
20 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 S A, 1997 Apr. 29; 94(9):4318-23.
25
Binding in adipocvies
To confirm the ability of the tested molecules to bind in vivo,
analogous experiments with the use of murine fibroblasts 3T3-L1 cell line
differentiated into adipocytes were performed. Differentiation of
30 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 to 1h incubation in DMEM medium containing tritium-labelled
reference compound (rosiglitazone) at 30pM concentration) and different
concentrations of the tested compounds (in the 100 pM -20 pMm
35 concentration range) at 37°C. Then the cells were washed three times with
PBS solution and solubilized in 1M NaOH solution. In the lysate prepared as
described above, both radicactivity (using LS 6500 Beckman Coulter




5 obtained for samples incubated with the radioligand (assumed 0%
displacement) and to the values obtained for samples containing both the
radioligand and an excess of non-radiolabetted rosiglitazone (assumed
100% displacement). The obtained values were comprised in the 0-130%
range. References: 10 1. Identification ofhigh-affinity binding sites for the
insulin sensitizer rosigtitazone (BRL-49653) in rodent and human
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Under these_conditions, the cells were maintaine
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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 in 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 10* cells/well) and maintained for subsequent 2

days to confluency. After this time, the medium was replaced with DMEM +

FBS +antibiotics and tested compounds at final concentration of 50 uM were

added to 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 to

photographing.
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Glucose uptake Differentiated 3T3-L1 fibroblasts were incubated in DMEM
supplemented with 10% FBS and antibiotics with test compounds (at the
concentration of 20pM) for 48h. After this time, the cells were washed with
5 PBS, and then serum-free DMEM was added to the cells. The cells were
kept in an incubator for 3h (37C / 5% C02% and then medium was
replaced with KHR buffer (25 mM HEPES-NaOH; pH 7.4; 125 mM NaCG;
S miuEde Ligtad MgSO4 ; 1.3 mM CaCl2; 1.3 mM KH2PO4) and the

cells were ubat r 30 es lucos
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R, R2 W A-(CH2)n(r)x R4 YY/ RS R3 Z !l \\~~ Rg R7 wherein: W
represents COON or -COO-C,-C4-alkyl; Y represents NH or :
N-Cs-C4e-alkyl; Z represents NH, N-€1-C10-atkyl, N-aryt, N-heteroaryl, S
or 0; Xrepresents 0; Rr to R1 each independently represent hydrogen
atom or a substituent selected from the group consisting of: Cr-C4-alkyl,
C1-C4-alkoxy, C3-C7-cyctoatkyl, C3-C7-cyctoatkoxy, Ct-C4-thioalkoxy,
C3-C7-cyclothioalkoxy, halogen atom, %!P@en-substituted
C3-C7-cycloakyL, aryl, heteroaryl, -NOZ, - f\l -SOz-NHz,
SOz-NH-C1-C4-atkyL, -SOrN(C,-C4- alkyt)2, -CO-C1-C4-alkyl,
-O-CO-C,-C4-alkyl, -CO-O-C1-C4-alkyl, -CO-aryl, -CO- NH2,

| co-NH-dq-04%1§§rﬁnﬂmm(i@ﬂ@@%%ﬂ¥ﬁﬁfiwatbmﬁe@émmadmydoalky|,
halogen-substituted C3-C7-cycloatk¥i, phenyl substituted with

- ethytenedioxy, aryl selected from thej§roup consisting of totyl, xyliL, and
naphthyl, heteroaryl selected fraq thegroup~condisting of pyrrot-1-yl,
pyrrot-2-yL, pyrrol-3-yl, furyl, thier
isoxazotyl, 1,2,4-triazglyL, oxagiazq
pyrimidinyl, 1,3.,5:trazirl. indolyL, b

, pyridinyl,
ienyl,

heterocyclyl having 36 from 1 to 4 heteroatoms selected from N, O and S,
-NH-CO-CI-C4-alkyl, -N(CI-C4-atkyi)-CO-C1-C4-alkyl -NH-CO-aryl,
-N(Ct-C4-alkyl)-CO-aryl, N(C1-C4-alkyl)¢§O-heteroaryt,
-N(CI-C4-alkyl)-CO-C3-Crcycloalkyt, -NH-CO-NHz,
-NMDERGINH-C1-C4-atkyl, -NH-CS-NH-C1-C4-alkyl, -NH-CO-NH-aryl,
NH-CS-NH-aryl, -SOZ-CI-C4-alkyl, -SO2-aryl, or -S02-heteroaryl; wherein .
ary¥, rapresentyIEHaHheteoOfi drediiibinally substituted with one or
“more substituents independently selected from the group consisting of
C-Gepegights NH or N-C(-Cyo-alkyt; | o

Z represents NH, N-Cy-Cqp-alikyl, N-aryl, ’N-hetercaryt, Sor(;

X represents C;

Ri to Re each independently rep?eseat ‘hydrogen atom or a substituent
selected from the group consisting of: ' :

Ci-Co-atiyl, Cr-Cy-alkoxy, Cx-Cocycloalkyl, Ca-Cr-cycloalkoxy, Ci-Co-thicatkoxy,
- (3-Crecyclothioalkoxy, halogen atom, halogen-substituted C;-E‘.;--cyéluaikyﬁ.,
aryl, heteroaryl, -NOz, -CN, -502-NHy, :50;-NH-C-Cealkyl, -SOz-N(Ci-Ce-
alkyllz, -CO-Ci-Cemalkyl, -0-CO-Cq-Cy-aliyl, -CO-0-Ci-Ce-atkyl, -CO-aryl, -CO-
NHz, -CONH-C;-Ce-atkyl, -CO-N{C:-Cyalkyl)y; '

A represents C;-Cr-cycloalkyl, halogen-substituted C3—C7~cyciaatkyE; phenyl
substituted with ethylenedioxy, aryl selected from the group consisting of
tolyl, xytil, and naphthyl, heteroaryl selected from the group consisting of
pyrrol-1-yi, pyrrol-2-yl, pyrrol-3-yi, furyl, thienyl, / imidazoly!,” oxazotyl,
thiazolyl, isoxazotyl, -1,2,4-triazolyl, oxadiazolyl, thiadiazotyl, tetrazoiyt,
pyridinyl, pyrimidinyt, 1,3,5-triazinyt, indolyl, benzo[bJfuryl, benzo[b}thienyl,
indazolyl, benzimidazolyl, azaindoiyl, cyhnolyl, isoguinolinyl, and carbazoiyl,
a saturated or partially unsaturated 5- to é-membered heterocyciyl having



C1-C4-alkoxy, C1-C4-thioatkoxy, ethytenedioxy, CN, halogen or phenyl,
said phenyl being optionally substituted with one or more substituents
independently selected from C1-C4-a ?I C1-C4-atkoxy alit halogen mom;
and n represents an integer from 0 to 4, inclusive; and pharmaceutically
acceptable salts thereof. 2. The compound of claim 1 wherein W
represents COON. 3. The compound of any one of claims 1 or 2 wherein

Yr sen p SJd or

I A O i
oné F&Tgr‘n% b%‘e&‘lﬁ presenl’g% 8 af’ME compd¥fferbf éHS)’Bn%O aryl,
of chiim<CL-alkviididhe®ropndsents. S. 7. Th@éﬁﬁ@%ﬁkﬁlbﬁ@n&};@ﬁemioaikyl
claipns- @;@thncbrﬁw@mml -Gl HespecialbylN- CNI‘@C@ NH-ary!,

Th f clai o4-W i
i ??ﬁ%ﬂ%n Ve g‘%* ﬁ%ep?g&rﬁé é?&?,%%%l $ein anv,
el Adongte ?ﬁ% PRRP BT tithgone or more
whwbaﬁ!miwgmwn%m@@ﬁmy&mgetmmunmrmtmmfoﬁm -alkyt,
of ﬁmﬁ(ﬂ@lamﬂm&ﬁm&we@m;&@ﬂmﬁ? | 7. hatbgEReor phenyl, said
08 e el mssﬁﬁ?ﬁ%ﬁu@&ere@lﬁtﬁ‘r e? ore substituents

Bt e e ol B s

C1-C4- aﬁg Cl CA4- atko C1-C4-t élqatkox%y CN, halogen atom, and
phBISPEeR FuaL A RR 'ES%F&Q.FR TRHEITRA represents isoxazolyl,

optionally substituted with one or more substituents independently
seRR4RrBRRestbgRllyafoaptRRle RS BEEL The compound of any
one of claims 1 to 11 wherein A represents §2enyl substituted with

etHytenediRFBFRAHNTD of REEBh YHURCEST dniearesenta4iRRH. o 11
wherein A represents -N(C1-(:4-alkyl)-CO-C3-C7-cycloatkyl. 16. The |
cofhpounthéf EPsPPURGABASTH mee@tfééémzs mcmm@wcrm;@nmw
The compound of any one of claims 1 tto 11 wherein A represents
4, The compound of any one of claims 1 or 2 wherein Y represents M-Co-Ce-

alkyl, especially N-CH;.
5. The compound of any one of claims 1 to0 4 wherein Z represents 0.

6. The campouhd af any one of ‘cia‘é‘ms 1 to 4 wherein Z -represewts_s.

7. The compound of any ohe of claims 1 to 4 wherein Z represents N-Cq-Cs-
atkyl, especially N-CH;. '

8. The compound any one of claims 1 to 4 wherein Z represents N-phenyl.

g. The compound of claim 1 wherein W’ represents COOH, Y represents
NH, Z represents O. '

10. The compound of any one of claims 1 to 9 wherein each of R, to R
represents hydrogen atom. '

11. The compound of any one of claims 1 to 10 wherain n. isequal to 1or2.

12. The compound of any one of claims 1 to 11 wherein A represents
heterocyciyl, said heterocyciyl being optionally substituted with one or more



- N(C1-C4-alkyl)-CO-heteroaryl, said heteroaryl being optionally substituted
with one or more substituents independently selected from the group
-consisting of C1-C4-alkyl, C1-C4-atkéx¥, C1-C4-thioalkoxy, CN, halogen
atom or phenyl, said phenyt being optionally substituted with one or more
substituents independently selected from C1-C4-alkyl, C1-C4-atkoxy, and
halogen. 18. The compound of claim 17 wherein heteroaryl is pyrimidinyl,

optj stituted wi e tiflents independentl
oo S RS el
aton; R &ﬁﬁﬁﬁ?éh%%e » JpRiGEEINALaRs Rn avemylone or

more substituents independently selected from C1-C4-atkyl,

c1ié4 HiRo%PmRRYRE RfeRlaitin! 2 ovirREeiv MptRiEErin ezt glainntionally
1 teubStitanad) with staecoceonicalibmtifigmatintesesitenviynsfosateld oy C,-C -
R, dfe\\ebpeid ;3 R4R R3/e6 ReRI(IA) and pharmaceutically
acceptable salts thereof. 38 20. The compound of any one of claims 1 to

18 g, t i i i i | . ,
Rz@%‘iﬁéﬁ%@ ey g@%@%@iﬁiﬁﬁ%@%ﬁ% %“éﬁ% phenyl
thereot 2L The! ﬁiﬁ%ﬁ‘&e , ﬁﬁof said compound being selected

from the, following: - . .
(2%2%%-@98%59&-Efy[ﬁﬁgﬁnBT%-[ﬂf(ft§Jﬂ?ﬁyar§-ﬁ,jjoe‘ﬁ%ﬁﬁw(ir'ﬁ@:e??ese“ts
-N{C1-Cy-alkyl}-CO-C3-Cr-cycloalkyl.

i6. The cémpound of claim 15 wherein A represents -N(CH3)-CO-cyclohexyl.

17. The compound of any one of claims 1 to 11 wherein A represents
-N{Ci-Co-atkyl)-CO-heteroaryl, said hetercaryl being optionally substituted
with one or more substituents independently selected from the group
consisting of Ci-Ce-alkyl, C-Ce-alkaxy, Ci-Cy-thicalkoxy, CN, halogen atom or
phenyl, said phenyl being optionally substituted with one or more substituents
independently selected from Ci-Ce-alkyl, Cs-Co-atkoxy, and haiégan.

18. The compound of claim 17 wherein heteroaryl is pyrimidinyl, optionally
substituted with one or more substituents independently selected from the
group consisting of Cq-Ce-alkyl, Ci-Cy-atkoxy, halogen atom, and phenvl, said
phenyl being optionally substituted with one or more substituents .
indépendently selected from Cy-Ce-atkyl, Cs-Cy-atkoxy, and hatogen atom.

19. The compound of any one of claims 1 to 18 having the stereochemical
configuration as shown in formula (1A}

(1)

and pharmaceutically acceptable salts thereof.



ylmethoxy)phenyt]propionic acid, - (25)-2-(]
,3-benzoxazol-2-ytamino)-3-[4-((3,5-dimethylisoxazoL-4-y|)-
methoxy)phenyl]propionic acid, - 38
(2S)-2-(1,3-benzoxazol-2-y[amino}-3-[4-(2-[(cyclohexytcarbonyl)-
(methy[)amino]ethoxy)phenyl]propionic acid,
(2S)-2-(1,3-benzoxazol-2-ylamino)-3-[4-(2-[5-methyl-2-(3,4,5-

trigg ! @E@ﬁ?@ui‘mé)’ Ok bfie i e R A sterenchemical
1,3 t2 heny Y beochemica
eyréi%- '{ﬁ?ﬂgﬁ{ﬁ%x o fﬁ?@f})ﬁ thyI )amlno]ethoxjjg )pehngn?ll]

propionic acid,
(2S)-2- (1 3-benzoxazot-2-ytamino)-3 [4 (2 (2- tent butyl -5-methyl-1,3-

(2S)-2- (1 3- benzothlazol 2-ytamin 4- (2 [(@/ctohexytcarbony[}

; tically
acceptable salts thereof. 22."A pharm aceutlcal c n' comprlsmg a
compound as defined in any one of cfaims 1 to 2 @ Zeeutically
acceptable salt thereof together with pharmaceutically=aceptable carriers
and/or excipients. 39 23. A compound as defined ingny ore of claims 1
to 21 for use as a medicament. 24. A use of a compound as defined in
any one of claims 1 to 21 for the prepargBipn of a medicament for the
treatment and/or prevention of diseases and conditions mediated by
pesxnx\siea e areliferaliyr sxbredsisi et i ahegragfima (PPARyY) wherein said
disease or condition is selected from the group consisting of type 2
dighetanhensuhiptasigtastectainialioliesmdaiousenbiifalioteresyiNgm the
framyg ciated with diabetes, cardiovascular disorders, ‘ -
atheroscletosis, obesity, cognitive disorders, and lipid metabolism
_ dlsorders{ZS) -2-(1,3-benzoxazol-2-ylamino}-3-[4-(2, 3-dihydro- ‘E ,4-benzodioxin-é-

ylmethaxy)phenyl]pramomc acid,

- (25)-2- (‘2 3-benzoxazol-2-ylamino}-3-[4-((3,5- dnmethyhsaxazot 4-yt)
methaxy)phenyi}pmpxomc acid,

- (25)-2-{1,3-benzoxazol-2-ylamino)-3-[4-(2- [(cyciohexy&carbanyi}
{methyljaminolethoxy)phenyllpropionic acid,

- {25)-2-{1 ,B-benzax_azol -Z-ylamino}-3-[4- (2 [5-methyl-2-(3,4,5-
trimethoxyphenyl)-1 ,3-oksaz‘9£-4-y£} ethoxyphenylipropionic acid,

- (25)-2-(1,3-benzoxazol-2-ylamnino)-3-[4-(4-[2-[[6-(2-chlorophenyl)-5-
cyano-Z- {methylthiojpyrimidin-4-yl] (methyl)amina]ethqu})phenyi}-
pmpnomc acid, '

- (25)-24(1,3- benzoxazaﬁ 2-ylamino}-3-[4-(2-(2-tert- butyi S-methyi
oxazel-é-yi)ethaxy)phenyljpropwm; acid,

- {2S}-2+(1,3-benzothiazol-2-ylamina)}-3-[4-(2- [{cyciahexyicarbonyl}
'(_methyl)amlno}ethoxy)phenyt}propmmc acid,

and pharmaceutically acceptable salts thereof.
22. A pharmaceutical composition comprising a compound as defined in any

one of claims 1 to 21 or a pharmaceutically acceptable salt thereof together
with pharmaceutically acceptable carriers and/or excipients.
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23. A compound as defined in any one of claims 1 to 21 for use as a
medicament.

24, A use of a compound as defined in any one of claims 1 to 21 for the
preparation of a medicament for the treatment and/or prevention of diseases
and conditions mediated by peroxysome proliferator-activated receptor
gamma (PPARY) wherein said disease or condition is selected from the group
consisting of type 2 diabetes, insulin resistance, metabolic syndrome,
complications resulting from or associated with diabetes, cardiovascular
~ dlisorders, athemﬁkemsis, obesity, cognitive disorders, and lipid metabolism
disorders.



