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diabetes. Publications demonstrating that they exerted their effect via
the nuclear PPAR gamma receptor were published only in the middie of
90‘s. Now, it is well known that intracellular receptor proteins of the
15  PPAR family control the expression of genes involved in the regulation of

tipid-carbohydrate metabolism.

Diseases such as hyperlipidemia, atherosclerosis, obesity, and type 2
diabetes become the serious concern not only for developed industrial
societies. It is estimated that more than 150 million people worldwide
20 suffer from type 2 diabetes, and this number is expected to double by
2025. In Poland, currently about 2 mitllion 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 symptomiess, and may
25 begin at any age; however, most often occurs at middle age and in
elderly persons. The progress of type 2 diabetes is a result of overlapping
of physiological disorders such as: tissue insulin resistance, insufficient
pancreatic insulin production, elevated insulin production following
intensified gluconeogenesis. Most often diabetic complications are
30 microvascular changes in the retina, kidneys and nervous system, what



pancreatic insulin production, elevated insulin production following
intensified gluconeogenesis. Most often diabetic complications are 30
microvascular changes in the retina, kidneys and nervous system what
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causative factor of heart infarct and brain stroke. PPARYy receptors,
belonging to the family of nuclear receptors, play the 5 role in the
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progesskd.igands activating PPARY receptor can enhance insulin effect
and lower the plasma glucose level. They can be also useful in the
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inter alia impaired insulin tolerance, type 1 and 2 diabetes, dyslipidemia,
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fun%thns and for treating diabetic compllcatlons The disclosed
compounc?s represent L-tyrosine derivatives wherein tyrosine hydroxyl
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9roWRDEFeATH A AN 2- DRNZQKRNSRY IRYR-benzoyiphenyl)-L-tyrosine

derivatives, which have a partial PPARy agonist activity and may be

useful in the treatment and prophylaxis of inter alia impaired insulin

tolerance, type 1 and 2 diabetes, dyslipidemia, disorders associated with

20 syndrome X, such as hypertension, obesity, insulin resistance,

hyperglycemia, atherosclerosis, myocardial ischemia, coronary heart

disease, renal diseases, as well as for improving cognitive functions and

for treating diabetic complications. The disclosed compounds represent

L-tyrosine derivatives wherein tyrosine hydroxyl group is substituted with

25  vinyl group and nitrogen in tyrosine amino group is substituted with 2-
benzoylphenyl group.

In the international patent application No. WO001/17994 there are
disclosed oxazole compounds as PPARy antagonists, which may be useful
in the treatment of diabetes, obesity, metabolic syndrome, impaired
30 insulin tolerance, syndrome X and cardiovascular diseases, including
dyslipidemia. The compounds represent L-tyrosine derivatives wherein
tyrosine carboxyl group is substituted with a 5-membered heterocyclic
group, tyrosine hydroxyl group is substituted with (5-methyl-2-
phenyloxazol-4-yl)ethyl group, and nitrogen in tyrosine amino group is
35  substituted with 2-benzoylphenyl group.



In the international patent application No. W001/17994 there are
disclosed oxazole compounds as PPARy antagonists, which may be
useful in the treatment of diabetes, obesity, metabolic syndrome,
impaired 30 insulin tolerance, syndrome X and cardiovascular diseases,
including dyslipidemia. The compoungls represent L-tyrosine derivatives
wherein tyrosine carboxyl group Is substituted with a 5-membered
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Summary of the invention

In a first aspect, there is provided 3-Phenylpropionic acid derivatives of formula (I):
R

Ry W
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Rs
R oS

wherein:

W represents COOH, or -CO0-C4-C4-alkyl;

Y represents NH, N-C;-Cqg-alkyl;

Z represents NH, N-C;-Cyg-alkyl, N-aryl, N-hetercaryl, S, or O;
X represents O

R1 to R each independently represents hydrogen atom or a substituent
selected from the group consisiting of:

- Ci-Ce-alkyl, Cyi-Csralkoxy, C3-Cr-cycloalkyl, C3-Cycycloalkoxy, C4-Cou-
thicalkoxy, C;-Cy-cyclothicalkoxy, halogen atom, halogen-substituted
Cs-Co-alkyl, halogen-substituted Cs-Cr-cycloalkyl, -NO,;, -CN, -50;-NH;,



wherein: W represents COOH, or -COO-C,-C4-alkyl; Y represents NH,
N-C,-CiO-alkyl; Z represents NH, N-C,-Cio-alkyl, N-aryl, N-heteroaryl, S, or
0; Xrepresents 0 R, to R6 each mdegendently represents hydrogen atom
or a substituent selected from the graidp consisiting of: C,-C4-alkyl,
Cr-C4-atkoxy, C3-C7-cyctoatkyl, C3-C7-cycloalkoxy, C,-C4- thioalkoxy,

cs-mz-mwaqr:?aﬂmyy, h@;tqgnrcatldmah@mg,en s@b:scﬁtmeaﬁa% alkyd0-NH;,
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Ct-Coralkyl ©3;GlkgyciorikylOhRIgg elyr-stkgtitted C1-C4- alkyl,
halogen-substituted C3-C7-cycloalkyl, aryl, heteroaryl, heterocyclyl,

NH-CO0-Ct-C4-alkyl, -N(Ct-C4-alkyl)-CO-Ct-C4-alkyl, -NH-CO-aryl,
-N{C T2pResRy- Co-anplki(C CoZ-axgipatyc 3havgpoicatistituted  C-Cu-
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heteroaryl wherem said aryl and heteroaryl being optionally substituted
with one or more substituents independently selected .from the group
consisting of C4-Cs-alkyl, Cq-Cs-alkoxy, Ci-Cy-thioalkoxy, CN, halogen,
and phenyl, and heterocyclyl is optionally substituted with one or more
substituents independently selected from the group consisting of Cq-C.-
alkyl, C4-C4-alkoxy, and halogen atom; and

n represents an integer from 0 to 4, inclusive;

and pharmaceutically acceptable salts thereof.

In one embodiment, there are disclosed 3-phenylpropionic acid derivatives of

formula () |




alkyl, Ct-C4-alkoxy, and halogen atom; and n represents an integer from O
to 4, inclusive; and pharmaceutically acceptable salts thereof. In one
embodiment, there are disclosed 3-phenylpropionic acid derivatives of
formula () R, R2w 1Y A-(CH2)n-x B4 Y" R3Z RS (i) 3b wherein: W
represents COOH group or its-bioisosters, or -COO-C,-C4-alkyl group; Y
represents NH, N-Cr-C,o-atkyt, O, or S; Z represents NH, N-C1-Clo-alkyl,
N-awperdiineteroaryl, S, or 0; X represents 0, 5, NH, N-C,-C9o0-atkyt,
N-aryl, NSOZ-C,-C,a-atkyl, N-SO2- aryl, or N-SOrheteroaryt; 4 R1to R6
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from the.ar isiting of; C1-C4-alkyl, C1-C4-atkoxy, C3-Crcycloatkyl,
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C3-C7-cycloalkyl, -NO2, -CN, -S02-NH2, -SO2- NH-(C1-C4)-alkyl,

SOz RIS salky 5z, NEO REE-Criyabitel, NerGD- (ESLEG)-Catiptiyl, N-50;-
-CQr; (GrinCh-aldbrdamtaryl, -CO-NH2, -CO-NH-(C7-C4)-alkyl, -CO-
N(C1-C4-alkyl)z, aryl and heteroaryl, said aryl and heteroaryt being
optionally substituted with one or more substituents independently

selected from the group consisting of C1-C4-alkyl, Ci-C4-atkoxy, C3-C7-
cycloalkyl, C3-Crcycioatkoxy, Ci-C4-thioatkoxy, C3-Crcyclothioa(koxy,



halogen atom; halogen-substituted C1-C4-alkyl, halogen-substituted C3-
C7-cycloalkyt; -NO2, -CN, -S02-NHz, -SOz-NH-(C1-C4)-alkyl,
-SOz-N(C1-C4- atkyt)z, -CO-( -0-CO-(C1-C4)-atky[, -CO-0-(C1-C4}-alkyl,
-CO- aryl, -CO-NH2, -C0O-NH-(Ci-C4)-alkyl, -CO-N(Ci-C4-alkyt)z; A
represents C1-C4-alkyl, C3-Crcycloalkyl, halogen-substituted C1-C4-
alkyl, halogen-substituted C3-C7-cycloalkyl, aryl, heteroaryl, heterocyclyl,
-NH-CO-(C1-C4)-alkyl, -N(Ci-C4-alkyl)-CO-(C1-C4)-alkyl, -NH-CO-aryl,
-N(&r-& Bigarieindergndentivceniasante Hydmesn siamamyp substituent
NH seiecivdid FrahtHine Qrdlit-(GisiSitinglliort, -NH-CS-NH-(Ci-C4)-alkyl,
-NH-CO-NH-aryt, -NH-CS-NH-aryl, -SOz-(Ci-C4)-alkyl, -SOz-aryl, or
-sdz-tretltary fufealiniry |, hctererrnatid heforbeyaigtaalsamioratiss
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embodiment comprises those  compdun tesents S.

A represents Ci-Cealkyl, Ci-Crcycloalkyl, halogen-substituted C-Co-
alkyl,  halogen-substituted = C3-Cr-cycloalkyl, aryl, heteroaryl,
heterocyclyl,  -NH-CO-(Ci-Co)-alkyl,  -N(Cs-Caalkyl}-CO-(Ci-Ca)-atkyl,
-NH-CO-aryl, -N(Ci-Cyralkyl)-CO-aryl, -N(Ci-Caralkyl}-CO-C;3-Cr-cycloaliyt,
-NH-CO-NH;, -NH-CO-NH-(C4-Cq)-alkyl, -NH-CS5-NH-{C/-C4)-alkyl,
-NH-CO-NH-aryl, -NH-CS-NH-aryl, -SO,-(Ci-Caj-alkyl, -SOs-aryl, or -SO,-
heteroaryl, wherein aryl, hetercaryl and heterocyclyl are optionally
substituted with one or more substituents independentiy. selected from
the group consisting of Cs-Cs-atkyl, C1-Ce-alkoxy and halogen atom; and

n represents an integer from 0 to 4, inclusive;
and pharmaceutically acceptable saits thereof.

One group of compounds of the disciosed embodiment compri i '
prises those compound:
- represents COOH. P * whetein W

Another group of compounds of the disclosed embodiment comprises those
compounds wherein W represents -COO-C-Cs-atkyl, -COO-CH; group
being preferred.



Still another group of compounds of the disclosed embodiment comprises
those compounds wherein Z represents N-Cs-C4-atkyt, especially
N-CH3. Still another group of compounds of the disclosed embodiment
comprises those compounds wherein Z represents N-phenyl. Still another
group of compounds of the disclosed gmbodiment comprises those
compounds wherein X represents 0. Still another group of compounds of
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compounds wherein X represents .

Still another group of compounds of the disclosed embodiment comprises those

compounds wherein X represents §.

Still another group of compounds of the disclosed embodiment comprises those

compounds wherein X represents NSO,-C4-Cs-alkyl, especially NSO;-CH;.

© Still another group of compounds of the disclosed embodiment comprises those
compounds wherein W represents COOH, Y represents NH, Z represents §
and X represents O. '

Still another group of compounds of the disc;ioscd embodiment comprises those
compounds wherein W represents -C00-C4-Cs-altkyl, especially -CO0O-CHa,
Y represents NH, Z represents $, and X represents O.

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



Another group of compounds of the disclosed embodiment comprises
those. compounds wherein A represents aryl or heteroaryl, said aryt or
heteroaryl being optionally substituted with one or more substituents
independently selected from the group consisting of Ci-C4-alkyl, Ci-C4-
alkoxy, Ct-C4-thioalkoxy, CN, halogergatom, and phenyl. Within the above
group A preferably represents represents isoxazotyt, optionally

tuteﬁl Wegsr%gpgalgyr Moreubaltensdepsadenlbonmpiedterlon
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3-hiagak 2D ARUNRIBIBRINN A Breferably represents represents isoxazoiyl,
optionaily substituted with one or more substituents independently
setected from C:-Cs-alkyl, especially -CHs.

Also preferably, A represents phenvl, said phenyl being optionally
substituted with one or more substituents independently selected from
the group consisting of Cy-Ce-alkyl, Ci-Csalkoxy, CTs-Co-thicalkoxy, CN,
halogen atom, and phenyl, preferably with CN or -CHs.

Further group of compounds of the disclosed embodiment comprises those compounds
wherein A represents -N(Ci-Ce-atkyl)-CO-Ci-Crcycloalkyl, especially
-N(CH3)-CO-cyclohexyt.

Further group of compounds of the disclosed embodiment comprises those compounds
wherein one of Rs and Re represents phenyl, optionally substituted with a
substituent selected from the group consisting of Ci-Csalkyl, Ci-Co
‘a'lkoxy, Cs-Cr-cycioalkyt, C;-Cr-cycloalkoxy, C;-Ce-thicalkoxy, Ci-Ci-
cyclothicalkoxy, halogen atom, halogen-substituted -C4-Ca-alkyl,
halogen-substituted -C3-Cr-cycloatkyl, -NOz, -CN, -502-NH;, -$0,-NH-C1-



(2S)-3-[4-[(3,5-dirnethytisoxazot-4-yt)methytenoxy]phenyl}-2-[(4-phenyl-
1,3-thiazol-2-yt)amino]propionic acid, methyl

(2S)-3-(4-[2- [(cyctohexytcarbonyt)(methyl)amlno]ethoxy}phenyl)
2-[(4-phenyt-1,3-thiazol-2-yt)amino] propionate,
(25)-3-(4-[2-[(cyctohe)ylcarbonyt)(methyt)amino]ethoxy}phenyl)-2-[(4-
phenyl-1,3-thiazol-2-yl)amino]propionic acid, methyl

(28 3%%2 g%ﬁiﬁ @%Eonyg@n]éﬁ a&g]&?@%p@yw CO-O-

(2$f§(iﬂ‘['2‘[(cy6@1mylcaﬂﬁbNﬁi(méiﬁwﬁfﬁmﬁ]xeﬁﬂmiy}rﬂmwmﬁf(#@'

cyapRaheard Sdhirael RHRIRITON iA@Y RBeEY htom.
(2S)-3- 4[2 [(cyctohexytcarbonyt)(methyt)amino ethoxy)phenyt}

2-[Brefemilyytsinengf- Rs3aaRotrepyaenitsoppenylorepeipnally substituted
(2Skign(4-dBkeveiohasricadeomn trthvhamioplainexyipaenily 21 (4-

methytphenyt-1,3-thiazot-2-yt)amino]propionic acid, methyl

3- (A ZRERROREIS i BOPRY e R @ﬁéﬁ‘eﬂ*ﬁé%@‘}bﬁéﬁwsz”{wmg can
(5-pRanyhiictaxazot-2-y()oxylpropionate, 3-(4-{2-[(cyclohexyl

~ carbonyt)(rnethyt)amino]ethoxy}phenyt)-2-[4-(5- _
phéngthv3-63az3t2-[f3ckydimebhviiroxar! aiimethyienoxylphenyl}-2-[(4-
3-[4ttbeylzy|3eninbenytyBaninbrmghiohhtidazol-2-ytthio)- propionate,

iR Sl S N AR

corhpbthidsdhavel Fghiraffprtpitevizescidsome proliferator- actlvated

:gcfﬂ%?%sl g%g% é’ﬁ&ffé?&-r us he gorlnﬁl ound emon %blht
wh@r&rﬁrwﬁm\ﬁrésbﬁtﬁa@@byﬁﬂ@m@]mm,prod rugs of the

O
oo A LR A e SR e s - L0
coRpRRYYd & &ﬁ%@u%ﬁ‘é@“mﬁ’éﬂﬂ}?ﬁw of clalms 1.to 23 ora
Phapmageutsglly peqeniabia sl MEBYHR9eHRhWithAnolethoxyiphenyt)-

. 2-{4-(4-cyanophenyl-1,3-thiazol-2-yl)aminoipropionate,
- {25)-3~(4-2-[{cyclohexylcarbonyl }{methyljaminclethoxy}phenyl)-2-14- (4~
cyanophenyl-1,3-thiazol-2-ylJaminojpropionic acid,
methyl -(23}—3-(4—{2-[.(cyclohexyicarbonyl)(met'hyl)arnino}ethoxy}phenyl}~
2-{4-(4-methylphenyt-1,3-thiazol-2-yljaminolpropionate,

- (25)-3-{4-2-[{cyclohexylcarbonyt}(methyl)amino]ethoxylphenyl)-2-[4-(4-
methylphenyl-1,3-thiazol-2-yl)arnino]propionic acid,
methyl 3-(4-{2-[{cyclohexylcarbonyl}{methyl)jamino}ethoxylphenyl}-2-[4-
{5-phenyt-1, 3-oxazol-2-yljoxy]propionate,
-3-(4-{2-[(cyclohaxylc:arbony{)(methyt-}amino]ethoxy}phenyl)—Z-H-(5-
phenyl-1,3-oxazot-2-ylyoxylpropionic acid,
methyl 3-I4-{benzyloxy)phenyl]-2-(5-phenyl-1H-imidazol-Z-ylthio)-
propionate, and
3-[4-(benzyloxy)phenyl]-2-(5-phenyl-1H-imidazol-2-ylthio)propionic acid,

and pharmaceutically acceptable salts thereof.



pharmaceutically acceptable carrier and/or excipients. In one
embodiment, there is disclosed a pharmaceutical compaosition, comprising
at least one compound of formula (1) as defined above, or its
pharmaceutically acceptable salt, in combination with optional other
pharmacologically active ingredients, t@gether with one or more
pharmaceutically acceptable carriers and/or excipients. In a third aspect,

ther’@n@c@é@&@@@oﬁa&ﬁm(ﬁ%%f%ﬂmﬁ&|1)e?§x@%fﬁ%ed above, for use as
a predicament. In a fourth aspect there is % e of com ound
of BFRHTET AN ACIRRIEH ABCRRLBISi SRR AELARIAy BiE el E L DR S
the dgrepostiida tﬁmah‘é'd}cmrmm fesy Maﬁ@tmndl&aﬂmﬂs@ﬁmtyof
the diseases and condition tedb e I| erator-
actlﬂé edds feeg fSTr%pa%nr%sm% IE?IWA pr§Suc Aﬁéﬁ& 5& fed diseases
. - anceEenéiforrpskgre pf pﬂmc@mnﬁmﬁe@fnsmmq ta}@%\@é imdgrgin W

resigtphesziype0oingtyme. 2 diabetes, complications resulting from or
associated with diabetes, such as peripheral neuropathy, renal

insyfficiency. retinopathy ,lsdgl%lé,l?dg@@&a%%@ﬁc&%%@%%ﬁlﬁ%@ﬂ&mpomd as

such as hypertension, obesity, hyperglycemia, atheroscler05|s
mySEARILIMSERERIAT EBIBRAY PRaTe RCERRF HRL ERETFER G Jaggpy foesther with 2
diseasassanikcatnatdisetisessithadisciespdwempounds can be also

useful for improving cognitive functions, such as in dementia. Detailed
disqiosmeremﬁddﬁeléﬂuﬂmim dﬁaaﬁmﬂiam&éﬁnecmm bimisositer!, asmysBihg

”her?{ ‘ 4 Bﬁ{Bb‘Ef?x'dePtYaﬁ]‘ig%ﬁ "PlaceaRAET IBRIRTY 182 its

mole an actlve compound wit 2006/077206

P CPIREPAGRHEH b5 ACS AT il O AL PR B APRIRORY, Other
Othﬁmmpaut:@mmeaamme Ircgnmjben_ts,smménr axidinpheds atalibye
as BRARNSAERAIGARCRP BIFRS B IIBNRYr excipients.

‘In a third aspect, there is provided 2 compound of formula (T} as defined

above, for use as a medicament.

In a fourth aspect, there is provided 2 use of a compound of formula (I) as

defined above or its pharmaceutically acceptable salt, for the
preparation of a medicament for the treatment and/or prophylaxis of
the diseases and conditions, mediated by peroxisome proliferator-
activated receptors garnma (PPARYy).

Such PPARy-mediated diseases and conditions include in particular
impaired insulin tolerance, insulin resistance, type 1 and type 2
diabetes, complications resulting from or associated with diabetes, such
as peripheral neuropathy, renal insufficiency, retinapatﬁy, dyslipidemia,
syndrome X associated disorders, such as hypertension, obesity,
hyperglycemia, atherosclerosis, myocardial ischemia, coronary heart
disease, and other cardiovascular diseases, and renal diseases.

The disclosed cc_)mpounds can be also useful for improving cognitive functions, such

as in dementia.

. Detailed disclosure of the invention

Definitions

The term ,bioisoster” as used herein relates to a chemical moiety, which
replaces another moiety in a molecute of an active compound without



As bioisoster moieties for carboxy (COON) group can be mentioned 5
especially 5-membered heterocyclic groups having from 1 to 4
heteroatoms selected from nitrogen, oxygen and sulphur, such as for

WEIRR)E Ao, 4-0xadiazotyl, 1,2,3-oxadiazotyl, 1,2,5-ohadiazgdylybRidiz0234
oxadiazolyl, 1,3,4-thiadiazolyt, 1,2,4-thi3diazolyt, 1,2,3-thiadiazolyl,

1,2,5-thiadiazolyl, fury[, thienyl, pyrrolyl; petazolyl, imidazolyl, 10
isoxazolyl, isothiazolyl, and N-substituted tetrazolyl. 5-Membered

heteft dﬁerﬁrénufégeéﬁ e dﬂ‘fi@%&ﬁﬁ?k‘%&&&ﬁ@&yw.mﬁ%ﬁ@%ﬁd‘é{ﬂ%éﬁéh&
seleatbitysronimprug b RICb Aspies sy gshleyitpskaditity sxaighedicamantherh

alkybgretfpcasinotgtowayhydroxy group, fluoro, chloro, bromo, iodo,
trifluoromethyl, trifluoromethoxy, trifluorothiomethoxy, 15 alkoxy, and

th|oﬁko&?‘?@é@i‘b@&@?%of@fle%af'&‘)&rt%?@w(ﬁ'ﬁ\‘fpgRij’b banmensieped
fnenespesialphebyhambérade niietesockictierogyelipgrbapspavirgrfrom ko 4
4 h(ﬁ@c@@tﬁmﬁssea@t&adwmrnItrm@ges@xm?geandrﬁyI@uh wuckuas &y for
?eﬁ?%ﬁl%'?%w 2ty FJJ*&"%%&%%A?”W L8 ***?%%‘ Lottt
pe JRASHER Lo fnifém%af% Al Pk i 1Y
_combﬂsﬁ”@’l}ﬂ@m}ﬂyrldﬁhw@,stréi‘gﬁ't\!dr braviceéd,alkgygeakpl, atmidazotyl,
1groupoyaioky drothiafolgto, crdroNuisoiuede, tatiimpetdembered
t”ﬂU%@éﬂ@é@@l’f&’g%fdﬂ@r&’iﬂ'B@Sﬂl@%i%’%t@ﬂfb@@ﬁﬂqagf@%gﬁﬂuents
term ' palF%Fn relat%\ to an atom selec%ed rom | fndll T}J’&%?
‘alk 04 sd uragea gtt’gl rﬂP or B?arPch%cy hycﬂ%’g
havﬁﬁmmt@d%nsﬁ%%f @aem SOHRS. A¥dioxYifigraka mﬂtuémgro
the foltoaingiede, b ifteotionedhyin ethijluetbgiephopy), 8Gfluonethidethiihoxy,
1Hutyhidometindpneulkdxnethylpropyl, 1,1- dimethylethyl, pentyl,
1-methylbutyl, 2-methylbutyl, 3-methylbutyl, 1,1- dimethylpropyl,
1,2-4ratrsastepyRoiebien TRt ieAROp) I COH Riesy IcaReRgtalso mentioned
1-metieyipenayl 2 6wathgheeaty|, Heettodeliyl, gretipslbbiting 3from 1 to 4
dimeipdRifid e pbrbctaRthviRe Y rQsul, BRRENABAASEHhUr, such as for
example pyridinyl, pyrazinyl, pyridazinyl, pyrimidinyl, triazinyl,
20 tetrazinyl, and others. Phenyl and 6-membered heterocyclic groups can
be optionally substituted with 1 or 2 substituents selected from the
group comprising phenyl, pyridinyl, straight or branched alkyl group,
amino group, hydroxy group, fluoro, chloro, bromo, iodo,
trifluoromethyt, triflucromethoxy, triflucrothiomethoxy, alkoxy, and
25  thiocalkoxy.

The term "halogen” relates to an atom selected from F, Cl, Br and 1.

The term "alkyt” relates to a saturated, straight or branched hydrocarbon
group, having indicated number of carbon atoms. As specific alkyl
substituents, the following can be mentioned: methyl, ethyl, propyt,
30 1-methylethyl, butyl, 1-methylpropyl, 2-methylpropyi, 1,1~
dimethylethyl, pentyl, 1-methylbutyl, 2-methylbutyl, 3-methylbutyl, 1,1-
dimethylpropyl, 1,2-dimethylpropyl, 2,2-dimethyipropyl, 1-ethylpropyt,
hexyl, 1-methylpentyl, 2-methylpentyl, 1-ethylbutyl, 2-ethylbutyl, 3,3-
dimethylbutyl, heptyl, 1-ethylpentyl, octyl, nonyl, and decyl.



WO 2006/077206 PCT/EP2006/050234 10 The term "aryl" relates to a
mono- or bicyclic aromatic group, having from 6 to 14 carbon atoms. The
examples of aryl groups are phenyl, tolyl, xylyt, naphthyl, such as

RaPhlztyhenaphth-2-yl, 1,2,3,4- tetrahydronaphth -5-yl, an(1[,(:"{/@2006 (050234
1,2,3,4-tetrahydronaphth-6-yl. 5 The term "heteroaryl” relates to a mono-

or bicyclic heteroaromatic group, having from 5 to 13 carbon atoms and |
to 4 heteroatoms selected from N, 0, and S. The examples of heteroaryl
groupREatETFyrraiyl - JeIBiRFOlD -t MAI00I - MIGUFYIC PieMRAtiFriiayBIyhaving
oxazotyly éhisiz OHteimbrazelyims, 2 Th¢haxalyplexadiaaylytrthipsliareyphenyl,
tetraggil, 1RymRyidinbhemAmidiagh, 1ag, SR - wdQMpheﬂquelfoﬁ,3,4-
benzislifapuhdpriacsh BeREImdnaqu-A2aobi fYBNAY!
carbazd ates

|soqumoI|nyt an jtyl. The tefm* cy 0 a saturated
6r pa'ﬁhmllgemséinemtedrﬂychelhmrdmnbmogmupr hiadoydifrdme @ iear¥omatic
cartl)%fgsormsvﬂge f;tléﬁxmeleet OfsyrdAalked AE0HRa afetsngHé@@adatoms
cyc Y en RS nyl, cyctohex
Oy, S0 e RSB TSR oo

exenyl, an
satufa¥ed d’?/yﬁ'éq)t &rx)yuneafa?lﬁd l5- e iR cyalémbca%éﬁowl
grouthiszaiing iexazold 41 ,204igrobto maadisizetdd fhoadinzdydntesazolyl,
1refeyiedisaiuratpdroniamyally unsagitateahsyclic huﬂ&marboaéﬁzo{b}furyt
mongeyel, fofths em'ud%ﬁéa95@lcar*a%ﬂzﬁﬁra§ | "aAnRIsIRate tgﬁ

examples o plperazm orp

and %P&“W Q%n’ghcéxc%%ﬁ?t)(g n?jr:o?lt?l?a |nvent|on possess chiral center
at thereanom a‘@y@ld%@@ﬂﬂgré’i\ét&fﬂtﬁ %@%&é@t&l‘ tha Ry Udurated
oon (IO A BRSSO e, o
eIl SETRIERTE Y5O bR DR RAS R GYS P Vi {%iﬁaﬁ‘&l
the Qlepentisyyl, cyclopentadienyl, cyclohexyl, cyclohexenyl, and
cycloheptyl.
The term "heterocyclyl” relates to a saturated or partially unsaturated 5-
to 6-membered cyclic hydrocarbon group, having from 1 to 4
20  heteroatoms, selected from N, O and S. Preferred saturated or partially
unsaturated cyclic hydrocarbon is monocyclic and includes 4 or 5 carbon
atoms and 1 to 3 heteroatoms. The examples of heterocyclyl groups are
piperidinyl, piperazinyl, morpholinyl, and pyrrolidinyl.

25  The compounds of the invention possess chiral center at the carbon atom
bearing W group and can exist in the form of the respective
enantiomers, enantiomer mixtures as well as racemic mixtures.

Therefore, the R and S enantiomers, enantiomer mixtures as well as
racemic mixtures of the compounds of formula (l) form the part of the
30 invention.

Thus in one specific embodiment, the invention relates to compounds of
formula (I} having the stereochemical configuration such as shown in
formula (1A):



Thus in one specific embodiment, the invention relates to compounds of
formula (1) having the stereochemical configuration such as shown in
formula (IA): WO 2006/077206 PCTTEP2006/050234 11 R, R2W I\ /N
RSl i R4 YYY Rs R3ZR5 (IA) wherein W, X, Y, Z, ﬂE%gé}(D)Sﬂ%tl
R6 have the same meanings as define1 above for formula (1), 5 and
pharmaceutically acceptable salts thereof. In the second specific
embodiment, the invention relates to R(iompounds of formula (1) having

the stereochemical configuration sucl " as shown in formula (IB): R, R2 W

A {(CHyn

(1)
wherein W, X, Y, Z, A, n, and Ry to Rs have the same meanings as
defined above for formula (1},

5 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):

10 (IB)

wherein W, X, Y, Z, A, n, and R; to Ry have the same meanings as
defined above for formula (1),

and pharmaceutically acceptable salts thereof.

15 The compounds of formula (1), bearing a basic group, can be converted
into salts with inorganic or organic acids in a conventional and known
manner, by the treatment with suitable acid in organic solvent, such as
alcohol, ketone, ether or chlorinated solvent, and the recovery of a salt
in a conventional manner. Examples of such salts are those with



15 The compounds of formula (I), bearing a basic group, can be converted
into salts with inorganic or organic acids in a conventional and known
manner, by the treatment with suitable acid in organic solvent, such as

\95%]}(3}0.}9%9%, ether or chlorinated solvent, and the recovg%%&%}asb% s
t

a conventional manner. Examples of such salts are those wi

2006077206 PCT/EP2006/050234 12'pharmaceutically acceptable
inorganic or organic acids. As examples of inorganic acid salts
hydiRHIBRREeUHGAY REFRRIeDHY S80I R, Hyanigacidiafs, examples of
pyroswifgsejculfitiel paltsuliijdratidspbate, hyipnbiydidge npitcsehatasifate,
dihydyasssplogabate, rpefsRhesrhate sapdd, Pyrephasphade, cashBehate,

menti . organi | | ate, proplonate

A R e o S
Tnal YRR QERIAkGeCRY U B e IRPE:, AimBXamEP RS Rla R BRICaAY Salts
citradeetatgamropionate, pheniade e thieydravylaletynat s etrmratet subepateate,
benzeatecabth anttateikyhattithid) andsilinpigintshnle Agdipate, pimelate,
methanestifonaignprapanesyifanate, pgiuenesyliopate, phen%/lacetate,

xylenes%;(f? amate, glutamate aﬁﬁﬁrﬁ te, glucuronate,

, sglicylate, ci ,
and ragf};\c ?ﬁr%rtﬁiug%ggagée’mcéﬂﬁg%a’ THEWSIRBouNg uld h¥‘ and

1§ eanhy sHHRRERS gro¥@hn beSconatbanastdioamtanith iPRRIREW onate,
organ@bma‘nlﬁmaﬂwenﬁkmakaﬁddmawnaﬂﬁjmw;nemlnyxri’mee@ttimmafta,
compprnehef, ferfeulad Aku/itthala R REERRIC QMY GRIHEIDRSE. Salts with

pharmaceutically acceptable bases include alkaline or alkaline earth
metdhsaf@negendesafi forenuta My raiag amamdiosrsahs;ainbisatsveited
basinargatis esthpoongimisush agiicexasapie argsrinentitstidingd known
1Pipetidinfermynding fiReT aging. ShaIBMIRN e iaBiRRIQr l*FTV\thﬁﬂ"%m?ﬁb{e
as w?llaa}%cqglgt}%naé ammoni grgtss%l{g‘. yqer%ese tilnﬁen ion rﬁlﬁes also
to pﬁagmaceutlcar%ompost|Ons, compri mag Aomipot H%??SP (Bases
withBHYAR AtrliRe PE rlsiirrcagitpasim gatsiide rickddNaute M or Ca,
adndrmistcsdom, salts, and salts with basic organic compounds, such as for
example arginine, histidine, piperidine, morpholine, piperazine,
20 ethylenediamine or triethylamine, as well as quaternary ammonium
salts.

The present invention relates also to pharmaceutical compositions,
comprising a compound of formula (I) with pharmaceutical excipients,
depending on the selected route of administration.

25 One of the embodiments of the invention are pharmaceutical
compositions suitable for oral administration. Pharmaceutical
compositions suitable for oral administration can be in the form of
tablets, capsules, pills, lozenges, powders or granules, or solutions or
dispersions in a liquid, or similar. Each of said forms will comprise a

30 predetermined amount of a compound of the invention as an active
ingredient. The composition in the form of a tablet can be prepared
employing any pharmaceutical excipients known in the art for that
purpose, and conventionally used for the preparation of solid
pharmaceutical compositions. The examples of such excipients are

35 starch, lactose, microcrystalline cellulose, magnesium stearate and
binders, for example polyvinylpyrrolidone. Furthermore, an active



25 One of the embodiments of the invention are pharmaceutical
compositions suitable for oral administration. Pharmaceutical
compositions suitable for oral administration can be in the form of tablets,

WwabksHRS RilS, lozenges, powders or granules, or solutions g HisRRERIKAS
in a liquid, or similar. Each of said forms,will comprise a 30 predetermined

amount of a compound of the invention as an active ingredient. The

composition in the form of a tablet can be prepared employing any
AP 23 AE AR R, 75 SR IGPFEIE 56T AR, such as

convéhtifiasynpsisinghydeophétiaerioydos platiiconatmiaceutical

comppsiians, Fag MBSOl A SrsRiens.ae 35 slarchyJoglose o
microcrystalline cellulose, magnesium stearate an inders, for examp

polyWRRE0yPENEBHEN Ry B erFBEESan [R5 R 8 0B oinFebrpration of a
PCTHER2006/050264va swopmodnehdaxtipintulitetaad gelatin capsules.

coniitaeldBieape RISRATRLSIY SHEMS AblaTS SEMBrigHe fUM@PANE aAlgh
hydiaBRRIG Malih YRR RLIC A AT AR RN TR £ BCARS WG rd
can be formulated™ usin onv?ntlon%lgprzce ureﬁ, fﬁheéam Ie@rﬁ?/l . ¢
ncofSRANGTBIACE Shatth SHAN AR IEH BLAR HHAL AR ARG o
harcRfedatitye fesumesng fer ativetpytese ralyseldomaisessian dgiveof in an
icomgpdibtel aild h@,hdmofpaularfwei@ﬁqmty‘mtmieme@byeohsan(bﬁr femimﬁ[e
B el AN A R A G el i
wi uti Vv und i y y
ther(fa%oqc %W%%%f§ é%’imglc?nf."%\?vﬁer‘e fg?r%s?%?’yrgébnstitution before use (for
exaiigledlyepiikizedmdpareisrate alsnitniarplaiady AberTatvetstedy for
vehiglesidRENRADP fYCRUGHIOR canhralRenaRye!l. Liquid forms for

parenteral administration may be formulated for administration by
15njectiimeptablmtinudes infusimitisiatEmable rmjeetion adneinistnati@ndas,
injecHgRREAIBERIS IR amIREarerkaaealbtlitanddasUiMiaNdnous injections
S“b%%‘iﬂgﬁ%d%%u'&‘ ?élf‘é}Pé‘«i'BJ?te@c&k?éﬁ OSSR YR TGS SOV ion
compositign for intravenous Injection . i o ;
omprises a sterile isotonic aqueous solution or dispersion, including, for
example, an active compound and dextrose or sodium chloride. Other
20 examples of suitable excipients are lactated Ringer solution for
injections, lactated Ringer solution for injections with dextrose,
Normosol-M with dextrose, acytated Ringer solution for injections. The
injection formulation can optionally include a co-solvent, for example
polyethylene glycol, chelating agent, for example
25 ethylenediaminotetraacetic acid; stabilizing agent, for example
cyclodextrin; and antioxidant, for example sodium pyrosulfate,

A dosage administered will depend on the patient condition and selected
route of administration, and will be adjusted by the physician.

30 The compounds of the invention can be prepared using the processes
described below and exemplified in the Examples.



comprises a sterile isotonic aqueous solution or dispersion, including, for
example, an active compound and dextrose or sodium chloride. Other 20
examples of suitable excipients are lactated Ringer solution for injections,
?St%&%g{[i{bger solut?on for inje_ctions \{vif[h d_extrose, I\_Io_rmo_lsjg "\{;'P‘Q{)‘H), 0734
extrose, acylated Ringer solution for injections. The injection SfruAtion
can optionally include a co-solvent, for Lﬁ(ample polyethylene glycol,
chelating agent, for example 25 ethytenediaminotetraacetic acid,;
stabiliPR\FeReatnidy ekanplénvstiismefrifoandiantibxtaneifoexaprpients
sodiuGOpHosulfa®0-A dosatieadministensdayilideneaddon,the patispie the
condifiesnand 86getarbd bR Ot SOMIMBIERHEN AN DS AdIYsjed by the
physician. 30 The compounds of the invention can be prepared using the
processes alexctibsidttiowad iy dsegap iffadnimthé Bitndded: W@roup in a
2006£0mhpadst FiraR0a1p50234 14 The compounds of the invention of
formula (I) wherein W represents -COOH or -COO-C,-C4-alkyl, and X, Y,
Z, A, n, and R, to R6 have the meanings as defined above for formula (1),
can be prepared by: a) a substijution of hydrogen atom at X with A(CH2)n-
group in a 5 compound of forgula (1) R, R2\
R3 (I1) R5 wherein R rBpreserts.C1:€7-3

compound of formula (Il) whereinjR represents CI%-C4 alkyl and X, Y, Z,

and R, to R6 have thedanheanis®gs as jineﬁ*kimr ula (1) above, and
ester

then b) optionally, a basic hydfolysis of the greyip -CO®OR to
Ry z

(i) Rg

wherein R represents Ci-C4 alkyl and X, Y, Z, and R; to Rs have the

10 meanings as defined for formula (I) above to form a compound of
formuta (lf) wherein R represents C4-C4 alkyl and X, Y, Z, and R: to R
have the meanings as defined for formula (1) above, and then

b} optionally, a basic hydrolysis of the ester group -COOR to
-COOH group to form a compound of forrnula (I} wherein W represents
15 -COOH.

Said substitution in step a) can be performed by Mitsunobu reaction of a

compound of formula (i) wherein R represents C;-C4 alkyl and X, Y, Z,

and Ry to R have the meanings as defined for formula (1) above, with a

compound of formula A(CHz),-OH wherein A and n have the meanings as
20 defined above for formula (I}, according to the scheme 1:



-COOH group to form a compound of formula (I) wherein W represents
15 -COON. Said substitution in step a) can be performed by Mitsunobu
reaction of a compound of formula (Il) wherein R represents C,-C4 alkyl
%3(6/3(7 %j and R, to R6 have the meanings as defined for formul a((m)50234
t

ove with'a compound of formula A CH2)n -OH wherein A SHGR BEVE
the meanings as 20 defined above for formula (), according to the
scheme 1: WO 2006/077206 PCT/EP2006/050234 15 Scheme I R,
R2 COOR R2 COOR A(CH2)nOH PHgPeD®RAD HX / R4 YYN R6
A-(CH2)nX/Ra YYN R6 R3ZR3Z~ ~R6 R6 (Il) (lll) 5 Mitsunobu
reaction can be carried out in anhydrous solvents such as ether or

me QS as Hefrﬁféd)%rférmul
a compoungof formul 2)n-V whereln A(CH2)n- hasgthe mean
as defined above for formula\(l), and V represents a Ieavmg group

R1

¢

selected from halogens and dlkylsulfonyl or arylsulfonyl groups, in 15 the Rs

presence ofga strong base capable of generating an anion from thg
compound (Il), such as sodium hydride, according to the scheme 2:

Scheme 2
5

Mitsunobu reaction can be carried out in anhydrous solvents such as
ether or halogenated alkane, in the presence of diazo compounds such as

DEAD, DIAD, ADDP, and triphenylphosphine, usuaily at -20 to 20°C.

Alternatively, said substitution of hydrogen atom at X can be carried out
16 by alkylating a compound of formula () wherein R represents C;-C4
atkyl, and X, Y, Z, and R; to R have the meanings as defined for formula
(I} above, with a compound of formula A(CH,),-V wherein A(CH;),- has
the meaning as defined above for formula (l), and V represents a leaving
group selected from hatogens and alkylsulfonyl or arylsulfonyl groups, in
15 the presence of a strong base capable of generating an anion from the

compound (ll}, such as sodium hydride, according to the scheme 2:

Scheme 2

R4

Ry COOR Ry COOR
_ tNen
2. AlCH IV
( 2} v N
HX Y A——{CHaIn—X Ry Y "
/ 5
R3 Z

20 ) (1



R, R, R2COOR R2 COOR 1. NaH Y\ N 2. A(CH2)nV Y HX / Ra
A-(CHpM-X Ra Y~Rs R31Z R3Z R5 Ry 20 (ll) (111) WO 2006/077206
PCT[EP2006/050234 16 Alkylation reaction can be performed in an inert

vp&gﬂ%gﬁé;%\éent, such as anhydrous DMF, THF, DMSO. Th%ﬁ’n‘?%%ﬁ?@”

capable of generating the anion can be sodium hydride. So

can be used dry or as a suspension inl?nineral oil. Generating of the

anion is carried out at room 5 temperature until the completion of the
evoltSRBPRYGRSION FaieRarPeHe seed it amiethegryiasalyetferstich as
A(CatthyRrindus Sditfe dTiieabbas fhsaoitriog ipcan iceptiolks afigawvatitg the
suclisrPbah, BéEodils RydHiR S8eansh SgRsiakylatirn sea RECarigd a
out ?ﬁs%éﬂsjr&%% mzepéﬁd&ﬂlyﬂén%frgﬂﬁl %@El%oérfﬁdﬂ %%%J?Le%a&{ e&% fegm

carried out In basic 10 COHditIOﬂS, In manner known in the ar

TxahiPeEGHHE HRLE IREome Rhen o hEGreluLion mE Muctiagsiea T BERHN
as SowiecputatarerthenaliivhatingngegrokidécHBor\bie pultieg simepe or as a
enasdiomensioia cosnporyuwhiobidventlaudh KsDrrfanab)omscamheuttmd
hyde@bsise WIKYITRBHR Yk QR4S ARl L AlOWS QcEhe retention of the

configuration. 15 Basic hydrolysis in step b) can be for example carried
out The thrdeslgsitvehtbpstetarcomsistingsof T HF ¢atradyamfadao)t in basic
1anetbangitring, Watgle Mgk akaweimobiaia-homagRNOUsTSREMthe base,
MIXU{EE4A t%@%ﬁ&ﬁ}%a@%&%ﬁ?rﬁQﬁtﬁSﬁ&HP’%dPR(%&r@o%?ﬂn?e otassium
c)é; gor and, 1 re

DG i e R e S i S

scheitonmpanih) bl s -Prefesaidesto carry out the hydrolysis with lithium
hydroxide, which allows for the retention of the configuration.

15  Basic hydrolysis in step b) can be for example carried out in a three-
solvent system consisting of THF (tetrahydrofuran), methanot and water,
which allows to obtain homogenous reaction mixture. At the end of the
hydrolysis, the reaction mixture can be neutralized with hydrochloric
acid and, if desired, the free acid product can be extracted, for example

20 with ethyl acetate, according to the scheme 3 shown betow:

Scheme 3
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) 1), W=COOH
25

Compounds of formula (I) wherein Y =S and X, W, Z, A, n, and R, to R
have the meanings as defined above can be prepared by reaction of a
compound of formuta (IV) wherein W, X, A, n, and Ry to Ry have the
meanings as defined above for formula (I}, with a compound of formula



R, Rp/~ COORR, I COON ~~eaamM4rdrs ~Y[Y N A-(CH2M_--X 'R4
Y \-RS A (CNzkr-X~~~/J~R4 Y~ IN | R5 Z~ R3 Z- RS RS (lll) (1),
W=COON 25 Compounds of formula (I) wherein Y =S and X, W, Z, A, n,
have the meanings as defined above can be prepared b
V?é?gﬁ%dﬁ%%ﬁg compound of formula (IVg wherein W, X, A, n,Be?nc/iEﬁz,OPg%ﬂm
have the meanings as defined above dr formula (1), with a compound of
formula WO 2006/077206 PCT/EP2006/050234 17 (V) wherein Z and R5
to R havkerieirnieama gisatpdBiirayaibee meaningsuls (Jefing above for
prefencelaf @ pbaseha presdoabaicsohsitom ancalkdinglitostheRel)esteofding
SchegiedsBndR2 W HS N YR6 CIZ + A-(CH2)nX R4 R3R5 (IV) (V)
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in the case of the preparation of compounds of formula (l) wherein W
represents COOH, the starting compound in the above process is a

10 compound of formula (V) wherein W is an ester-protected COOH group.
At the end of the reaction, COOH group is deprotected by basic
hydrolysis.

Compounds of formula (I} can be prepared both in a racemic form and in
a form of a single enantiomer, when starting from optically active

15 materials. Alternatively, racemic compounds of formula (1) can be
resotved into enantiomers, using conventional techniques known in the
art.

Starting materials of formuta (ll) wherein Y = NH can be prepared by
using or adapting a method described in Joachim Rudolph, Facile Acces

20 to N-Thiazolyl o-Amino Acids from a-bromo. ketones and o-Amino Acids,
Tetrahedron, 56 (2000) 3161-3165, according to the scheme 5 shown
below.



R2W I SN A--(CH2)n--X R4 RB R3 Z~ (I), Y=S ~~\~~\R5 In the case of
the preparation of compounds of formula (I) wherein W represents
COOH, the starting compound in the above process is a 10 compound of
herein W is an ester-protected COOH group. At nd of
‘&%é%%%%\%OON group is deprotected by basic hydrolyggtngpgowgsmy
Compounds of formula (I) can be prepé?ed both in a racemic form and in
a form of a single enantiomer, when starting from optically active 15
materials. Alternatively, racemic coR§p601#d8 of formula (1) can be resolved
into enantiomers, using conventional techniques known in the art.
Starting materials of formula (1) wherein Y = NH can be prepared by
using or adapting a method described in Joachim'Rudolph, Facile Acces

trahegron, 56+(2800)856¢-8165, ; ¢heme 5
: 206 B TIEP2006 Scheme 5 R,
O Br 1) NaSCN, CzH,0Hy’50'C, 3h R2 COOTH3-R 412h
HN'S RHXR4Y 5R5 R3_~._-cooon, \ ) Rs
m/“\l);n Iﬂ/z Rs N
’ (1), Y=NH; Z=S Rg

5 Starting ethyl 2-chloro-3-phenylpropionate derivatives of formula IV can
be prepared by using or adapting a method described in Y.Kawamatsu,
H. Asakawa, T. Saraie, E. Imamiya, K. Nishikawa, Y. Hamuro, Arzneim.
Forsch. Drug Res., 30 (I), 4, 1980, 585-589. The method was exemplified
on the scheme 6. According to the scheme 6, chioroester obtained in the

10 Meerwein reaction is reacted with 1,3-thiazole-2-thiol derivatives, in the
presence of a base in an alcoholic solution, to give corresponding ethyl
o-(1,3-thiazol-Z-ylthio)ester. This ester is hydrolyzed in the NaOH or KOH
aqueous-alcoholic solution. Free acids are released from salts with
diluted hydrochloric acid.

15



(I, Y=NH; Z=S RB 5 Starting ethyl 2-chloro-3-phenytpropionate
derivatives of formula IV can be prepared by using or adapting a method
described in Y.Kawamatsu, H. Asakawa, T. Saraie, E. Imamiya, K.

Wish . Hamuro, Arzneim. Forsch. Drug Res., 30 (1),

585-@%{ method was exemplified, on the scheme 6. Ag%g%%ﬁge%e%ﬁzeu
scheme 6, chtoroester obtained in the 1% Meerwein reaction is reacted
with 1,3-thiazote-2-thiot derivatives, in the presence of a base in an
alcoholic solution, to give correspondiR§hema 6
a-(1,3-thiazot-2-ylthio)ester. This ester is hydrolyzed in the NaOH or KOH
agueous-alcoholic solution. Free acids are released from salts with
diIu@ drochloric acid. 15 WOQ 2006/07@6 PCT/EP2006/050234 19
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In this manner, the following exemplary compounds were obtained.
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ID1S~~N H3CO\Y/ NHIDY OI~\SCOON~~H3COY.~\ 5/WO
2006/077206 PCT/EP2006/050234 20 Starting tyrosine derivatives of
formula (II) wherein X =0, Y = NH, and Z = 0, were obtained according to
vani, Joseph Sam, Journal of Pharmaceutical Sc¢iences, Vol.
)?5)@82/%5&9 For example, according to_the scheme 7, L-tyl:r’gcéﬁlﬂéz‘rgﬁme?fﬁ%“
ester hydrochloride was obtained by 5 &terification of L-tyrosine with
methanol in the presence of thionyl chloride, followed by the reaction of
L-tyrdEiRans syrgsiastderivpdiveniricpsroutn Aletwbrsenpherl-Y, 3-dikhzAand Z
in ber}mn&émthbtm’rﬁeace@ﬂm@mm.BSi??(dlerw,r@@edpmeSawer@ournal
uSedomls@rﬁééamcgweﬁ&&,av@l.%#,-%pa@@a.lﬁbﬁeia%%ﬂgr %t@oraﬁgg%
by

iﬁ\llét%l%\lgﬁ%rol?% /|7,S(B-I’tlyr951ﬁrlle4 ’rrl}leh:'%yt' ’éﬁ%l' %gyr%’c E;[":?Eie wasoogtgl%e
5 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-5-phenyl-1,3-oxazole in benzene in the
presence of triethylamine. Similar procedures were used in the case of

D-tyrosine and D,L-tyrosine.

10
Scheme 7
cl
oH s N
‘*’{u&‘-f\
S 0 CH,OH/S0Ck, S o L)
ettt e
CaHg, NEL
NH H, HC1 &g ¥
HO = ‘ HO = :

CHa
O/
e}
P _
HN N
* hg
L/

15 Tyrosine compounds of formula (Il) wherein X = O, Y = NH, and Z = NH,
N-alkyt, 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 (Il) wherein X =0, Y=NH, and Z =S, can
20 be prepared according to the method described in Edward $. Lazer,
Clara K. Miao, Hin-Chor Wong, Rondla Sorcek, Denice M. Spero, Alex
Galman, Kollol Pal, Mark Behnke, Anne G. Graham, Jane M. Watrous,
Carol A. Homon, Juergen Nagle, Arvind Shah, Yvan Guindon, Peter R.



O 15 Tyrosine compounds of formula (Il) 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
i l. 57, 10, 1968, described above. Tyrosine deriyati
‘%r’r%ﬂ%aﬁ '?I%Y{/%herein X=0,Y=NH,and Z =S, can 20 be pgg{;’\fég’g"%"s“”“
according to the method described in Edward S. Lazer, Clara K. Miao,
Hin-Chor Wong, Rondta Sorcek, Denice M. Spero, Alex Galman, Kollol
pal, KRB oHARE, A9 dash SEantSA Waltbu82 G aesondingriorihe
Juerggeiadle, Arvind Shah, Yvan Guindon, Peter R. WO 2006/077206
PCT/EP2006/050234 21 Farina, Julian Adams, J.Med.Chem.,
1994,37,913-923, according to the scheme 8. Scheme 8 5 0H 0 CH3 O
CH30OH / SOCI2 O NH2 NH2.HCI GekigndEt3 HO HO CH3 HNC N HO /
Y~ S Starting 4-mercaptophenytalanine derivatives of formula (II)
Wherein Y = NH, Z = 0, and X = 5, were prepared according to the scheme
9, from 10 4-mercaptophenytalanine, which was obtained.agcording to
Heten S.M. Lu, MartinjVolk, Yuriy Khotodenko, EdwardOGoodingaL obin
: e F. , Jouyrna| ofthe Argrican Chemjical

Society, 173 94%9'.’[ % s 0 (SH .grouB [ ﬁL}

( ity groticfollowed™by

NEt;

Starting 4-mercaptophenylalanine derivatives of formula (ii} wherein Y =
NH, Z = 0, and X = S, were prepared according to the scheme 9, from

10 4-mercaptophenylalanine, which was obtained according to Helen S.M.
Lu, Martin Volk, Yurly Kholodenko, Edward Gooding, Robin M.
Hochstrasser, Wiltiam F. DeGrado, Journal of the American Chemical
Society, 119,31,1997,7173-7180. The mercapto (SH) group in
4-mercaptophenylalanine was protected with trityl group, followed by

15  substitution of one hydrogen atom at o-amino nitrogen atom with 5-
phenyl-1,3-oxazol-2-yl. The final step of the synthesis is deprotection of
the SH group.



15 substitution of one hydrogen atom at a-amino nitrogen atom with 5-
phenyl-1,3-oxazol-2-yl. The final step of the synthesis is deprotection of
the SH group. WO 2006/077206 PCT/EP2006/050234 22 Scheme 9 OH
\9{)::281 9{_{ ~~HSO,CiKjoi_SnIHCiL ~~Y ~H 0 NHy 2. CI&K%;{S% 0234
e 0 CH3 O CH3 CsHe, NEt3 Ph3C~ NH, Ph3C VRS
5 CH,O--TOHS"5The 4-aminophen§;fatanine derivatives of formula (Il)
wherein Y = NH, Z = 0, and X = NSO2-CH3, were obtained according to
the scheme 10 from 4- nitro-N-phthzb¢ipaéhylalanine methyl ester. The
first step of the synthesis was performed according to F. Berge(, J.A.
Stock, Journal of Organic Chemistry, 1956, 90-96.
4-Amino-N-phthaleylphenylalanine 10 methy*ii ester thus obtained waso
mesytated with njesyl g@Agpde N+ %dm\e )n\the presence of catalyt
amouints ‘of DMAP. The-supseduent, stefj wasthe remevq rﬁhtha yl S0
grou gyjheatwg with 6M é HCI N"If’hus o%f%?ﬁseaiz Ny

4- methanesuIfonylammop?hehylalanlne was converted™into methyl ester
hydrochloride by esterificatiorin methanol in the _CHy
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5  The 4-aminophenylalanine derivatives of formula {ll) wherein Y =NH, Z =
0, and X = NSO,-CH3, were obtained according to the scheme 10 from 4-
nitro-N-phthaloylphenylalanine 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

10 methyl ester thus obtained was mesylated with mesyl chloride in
pyridine in the presence of catalytic amounts of DMAP. The subsequent
step was the removal of phthaloyl group, by heating with 6M aqueous
HCL. Thus obtained 4-methanesulfonylaminophenylalanine was converted
into methyl ester hydrochloride by esterification in methanol in the

15 presence of thionyl chioride. The subsequent step was the reaction of 4-
methanesulfonylaminophenylalanine methyl ester hydrochloride with 2-
chloro-5-phenyl-1,3-oxazole in the presence of triethylamine in benzene.



15 presence of thionyl chloride. The subsequent step was the reaction of
4- methanesutfonylaminophenylalanine methyl ester hydrochloride with 2-
chloro-5-phenyl-1,3-oxazote in the presence of triethylamine in benzene.
% %9%937206 PCTIEP20061050234 23 Scheme 100 T, gf%ﬁgg Nozaq
C 2C1 OO0 02N|OH2N|OCH3CH3 O TN p NH3 (‘:
H3C ;SxNH, O ;/SN\HO O O CH3 "<\NH2.NCI CH30OHI SOGZ H3C.//
O/l ~NH\ O O 06HS, NE[, CH3/,,N/N Ol ~/ --H3C ~~/[~NH\O\0/ O
CH3 /\ 5 Starting compounds of fotth&Rg\Pwherein Z = 0, i.e. substituted
1,3- oxazote-2(3H)-thiones, can be prepared according to the description
in G. Kjetlin, J. Sandstroem Acta.Chem.Scand. 23, 2879, 1969, by
reaction of a compo z 3
meanings as in

wNHa.HCE N
CH,OH / 80T HiC. A ﬁ’j\ﬁ}ﬁ( )
3 2 3 \ // L
e e o -
// S o o CeHg, NEL,

CHy

/}f/\

5 Starting compounds of formula (V) wherein Z = 0, i.e. substituted 1,3-
oxazole-2(3H)-thiones, can be prepared according to the description in
G. Kjellin, J. Sandstroem Acta.Chem.Scand. 23, 2879, 1969, by reaction
of a compound of formula (VI) wherein R; and Ry have the meanings as in
formuta (1}, according to the scheme 11.

10



formula (1), according to the scheme 11. 10 WO 2006/077206
PCT/EP2006/050234 24 Scheme 11 R6 R5 R5R NH2.HCICSCI26/0
ONH S (VI) (V), Z=0 5 Starting compounds of formula (VI11), i.e.

i chloro-1,3- oxazoles can be obtained using or,
‘ﬁ???é%ﬁ%%escnbed in Roger Garick Harrison, FR 23133}/) y regg'g}tslgzr?4
of a compound of formula (V) wherein’2=0 and R5 and R6 have the
meanings as in formula (1), with phosphorus pentOX|de according to the
scheme 11. 10 Scheme 11 R5 R5 REFOMEGAINH- N--z S CI (V), Z=0
(VII) 15 3-[4-(Benzytoxy)phenyl]-2-hydroxypropionic acid ethyl ester was
obtained according to Takamura Makoto, Yanagisawa Hiroaki, Kanai
Motoru, Shibasaki Masakatsu, Efficient Synthesis of Antilaypergtycemic

guently, the 20

ester Was treated with odltjm hydride ane-teen Wlth 2-

chl o 5-phenyt-
1,3-oxazole, accordingto the scheme 12. WO 2006/8%

PCTIEP2006/050234 \

(V1) V), Z=0

5 Starting compounds of formula (VIl}, i.e. substituted 2-chloro-1,3-
oxazoles can be obtained using or adapting procedures described in
Roger Garick Harrison, FR 2313372, by reaction of a compound of
formula (V) wherein Z=0 and Rs and R¢ have the meanings as in formula
(1}, with phosphorus pentoxide according to the scheme 11.

10
Scheme 11
Rg Rs
R Re
= PCH, =
@ e _ O
NH\< N-«\\<
Ct
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15 3-[4-(Benzytoxy}phenyl]-2-hydroxypropionic acid ethyl ester was
obtained according to Takamura Makoto, Yanagisawa Hiroaki, Kanai
Motoru, Shibasaki Masakatsu, Efficient Synthesis of Antihyperglycemic
(5)-a-Aryloxy-B-phenylpropionic Amides Using a Bifunctional Asymmetric
Catalyst, Chem.Pharm.Butl., 50, 8, 2002,1118-1121. Subsequently, the

20 ester was treated with sodium hydride and then with 2-chloro-5-phenyl-
1,3-oxazole, according to the scheme 12.



25 Scheme 12 OH H~/SOH 3 0&-0 CH3'/CH3 ~O OHON Ha /EtOH
1.NaH 0j: CH,0 OH,IVac OO Y No H O 5 The following abbreviations
are used herein: DIAD: diisopropyt azodicarboxytate DEAD: diethyl
waaglicatbayylate ADDP: azodicarbonytdipiperidine EXAMBIE R fds /056234
Example 1

(2S)-3-{4-[(3,5-Dimethylisoxazol-4- yt)methoxy]phenyl} 2-[(4-phenyl-1,3-
thiazol-2-yl)amino]propionic acid and its methyl ester RLto R5=H, R6 =
C6H5, W = COOH/COOCH3, X = 8 E2&T — NH n=1, A=
3,5-dimethylisoxazot-4-yt WO 2006/077206 PCT/EP2006/050234 26

Step A: methyl (2S)-3-(4-hydroxyphenyl)-2-[(4-phenyl-1,3- thlazol 2-

yl)amino]propionate P X OH
HG o N
\Si ”
e\
CHy
s o
o (o}
Cc CH;
0 ko
CH O N
VGl EIOH O 1. NaH O Y
201//1\&\(/‘:&"\ O /
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5 The following abbreviations are used herein:

DIAD: diisopropyl azodicarboxylate

DEAD: diethyl azodicarboxylate

ADDP: azodicarbonyldipiperidine

EXAMPLES
10 Example 1

(25)-3—{4~[(3,5~Dimethyit‘soxazol-4—yl)methoxy}phenyl}-z-{(4~phenyl-1 '3
thiazol-2-yl)amino]propionic acid and its methyl ester
Ri to Rs = H, Rg = CeHs, W = COOH/COOCH;, X=0,Z =S5, Y =NH, n =1,
A = 3,5-dimethylisoxazol-4-yl



15.40 g (0.1 mot) of phenacyl chloride and 8.66 g (0.107 mot) of dry
sodium thiocyanate in ethanol (200 ml) were stirred for 3h at 50C. The 5
solution of 19.51 g (0.1 mot) of (S)-tyrosine methyl ester in ethanol (100

wz\%%ﬁ}%%Ed in one portion and the reaction mixture was %@{%IQ& /3%93 4
Aft

er removing ethanol by distillation, water and ethyl acetate were
added. Aqueous phase was extracted twice with ethyl acetate, combined
organic phases were dried over sodium sulfate, and the 10 solvent was

evapbeRtéd MefeEdidt- Wa@yﬁlf@?ﬁbéwﬁ?yéh?oﬁﬁﬁtﬁb?&ﬁhﬁ: 31théagritd was
20.54)gr(BESHrOPBILES) 354 (M', 100%) Step B: Methy

ethox

e e AL S RIS PRTARpHOg dhf & (0107 mo) of dry
(3,50fHEmimasyanate ip pHaanah 60 . m)g»vqrs Fiiriey, ety §.15he
$4-hyohavigp g i) -4 henplyloB-hiazebdnd) atethglnrsieio nata et (100
o R A e
I

%gf rxgv?n r\‘N?tg add S c}?gt regttlo Aad 'ﬂ? § @Yrre%c%&ate
roorh“’?é%ﬁé‘%ﬂre%‘t‘%%ma?ﬁ E"Wa@’@&éﬁ&‘étéﬂ‘ﬁ?o‘b’igh eifideasstate,

metlophiRBipd-{drgE)B- diinety lisexaz dridd | ovethoogivhe rsujfati4-and the
1¢heRylvh: gy vapddatei OO R ﬂ;m.t@c waeblrified by chromatography.

(2Shd4s E%%«%ﬂ%tﬁx'gj% ri(’s P RINRR-2-

[(4-phenyl-1,3-thiazol-2 pionic aC|d’ he'crude product from
Stefpt@pvis dissahethyin a THEAYNSQKHIEDE-dnethyiiwXa20114lyidrmathoxy]-
AqueREsyEM f@idRalytiarn(npasol- waﬁﬁ#ﬁﬂp%mah&mlxture was

stirred for days at room temperature. Then the reaction mixture was

neutdbzBirmeikhylinexacel-4-yhiaethnoein (b RE ger Wasmabednathythi@s)-3-

1ixtprengaitoagiedmith Bl seeipte, Thaiashieniyyunsisoppestdadtel Nefrom

proogtebvwa%aowf O Dl 'Qﬁ&OQ'iBHQM @f&%vemﬂés?y#@;et%t%W?%ére

The 'eg% S @%y Eg o W‘é Age/zg)coog)ngt reaction mixture to

DEAD (0.52 g, 3 mmoi) was added. The reaction was then stirred at

room temperature for 18-24h. THF was evaporated to obtain crude

20 methyl {25)-3-{4-[(3,5-dimethylisoxazol-4-yl)methoxy]phenyl}-2-[(4-
phenyl-1,3-thiazol-2-yl)amino]propionate.

Step C: (25)-3-{4-[(3,5-Dimethylisoxazol-4-yl)methoxy]phenyl}-2-
[(4-phenyl-1,3-thiazol-2-yl}amino]propionic acid

The crude product from Step B was dissolved in a THF/MeOH/H,0
25 mixture (6:0.1:1; 2 ml). Aqueous 1M LIOH solution (1.6 ml} was added

and the 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 product was purified by chromatography (Si0,,
30 ethyl acetate/hexane) The yield was 35%. MS (ES} 463 (M", 100%)



(2S)-3-(4-{2-[(Cyclohexylcarbonyl)(methyt)ami no]ethoxy}phenyl)-2-[ (4-
phenyl-1,3-thiazol-2-yt)amino]propionic acid and its methyl ester R1 to
R5=H, R6 = C6H5, W = COOH/COOCHS3,Y=NH, X=0,Z2=S,n=1, 5

whadhysiehexylcarbonyl)(methyl)amino of the formula: O Ni,J.CH3 Step A
Methyl (2S)-3-{4-[(methylsulfonyl)aming]phenyl}-2-[(4-
phenyt-1,3-thiazol-2-yl)amino]propionate 29.1 g (0.1 mot) of
N-[4-(2-bromoacetyt)phenytimethanesutfonamide and 10 8.66 g (0.107
motFBR&dium thiocyanate in ethanol (200 ml) were stirred for 3h at

e o E"‘%‘*’ﬂé"yag?‘&&"?‘?@s%ﬁ e B Y e 218
b 13%“ Pl AR G AU SABELPA P iy
a;:r:eta.t@ovv@,rs 13dded . AdLiequs m@ﬂe@mlﬁ then gxirrcies 3\/@ w#ht
yl a r [ sodium sulfate
5'anA[h ﬁ‘%mgt%g;%pegv%ng 9@%&% pro széﬂﬁinr{l ied by
chromatography (SiO2, ethyl acetate/he;gane) The yield was 20.12 g
(45%). MS (ES) 447 (M", 100%) Step. B Methy!
(25)-3-(4-{2- [(cyclohexy(carbonyt)(me hyt)égnlno] 20
ethoxy}phenyl)-2-[(4-phenyl-1,3-thiazol-2- yt)amlno]proplonate
N- (&tldwdxoxy?tthhbm@s)yjcth@mpma(rwamrﬁ?gfiﬁ%l |212[t34|)
-2-[(4-pheny iazol-2-y
amlgnf Fﬁhx iak: ﬁgé%ﬂ*%ﬁ%ﬁ%“

opibnate from 359, 1 mmol) and triphenylphosphine
(0.7%9g1 g imoaleod tidde(RditomteicatylgipbirralinétiaheAlidocnaiidey i
1¢he gesstiomIURRLP S dANBRm 7&1gc§awlinvva%me%omﬁn were

t r18-24h
Levi%‘ﬁaﬁwff?"@%tjﬂﬁé%?ﬁé’m F&fﬁs F e RS yrosine
(meBsHynEsiRedtib SRRty [(EP h\%’ﬂ?/l fi ‘%thuﬁkéi”? ‘Pr‘i’o]@“
propratiien 30"3feweC:was stirred for 1Zh. After removing ethanol by
(2SiBtiado C yedebe srigashiorly B ety harinatRib®XWqueous phase was
15 then extracted twice with ethyl acetate, combined organic phases were
dried over sodium sulfate and the solvent was evaporated. The product
was purified by chromatography (5i0,, ethyl acetate/hexane). The vield
was 20,12 g {(45%). MS (ES) 447 (M", 100%)

Step B Methyl  (25)-3-(4-{2-[(cyclohexylcarbonyl}(methyl)amino]-
20  ethoxy}phenyl)-2-[{(4-phenyl-1,3-thiazol-2-ylJamino]propicnate

N-(2-Hydroxyethyl}-N-methylcyclohexanecarboxyamide (0.19 g, 1.5
mmotl), methyl (25)-3-(4-hydroxyphenyl}-2-[{4-phenyl-1,3-thiazol-Z-yl}-
amino]propionate from Step A (0.35 g, 1 mmol} and triphenylphosphine
(0.79 g, 3 mmot) were dissolved in tetrahydrofuran (THF}. After cooling

25  the reaction mixture to 5°C, ADDP (0.76 g, 3 mmol) was added. The
reaction was then stirred at room temperature for 18-24h. THF was
evaporated to obtain crude methyl (25)-3-(4-{2-[(cyclohexylcarbonyl)-
(methylt)aminolethoxy}phenyl)-2-[(4-phenyl-1,3-thiazol-2-yl)amino]-
propionate.

30 StepC: (25)-3-(4-{2-[(Cyclohexylcarbonyt }{methyl)amino]ethoxy}-
phenyl)-2-[(4-phenyl-1, 3-thiazol-2-yl)amino]propionic acid



phenyl)-2-[(4-phenyl-1,3-thiazol-2-yl)amino]propionic acid WO
2006/077206 PCTIEP2006/050234 28 The crude product from Step B
was dissolved in a THF/MeOH/H20 mixture (6:0.1:1; 2 ml). Aqueous 1M

i jon (1.6 ml dded and the mixt t
WiPlsaMtign (1.6 ml) was added and the mixture Wasswr?igéf%%?ﬁ%g%/ﬁzﬁ

at room temperature. Then the reaction mixture was neutra
HCI, a small amount of water 5 was added and the mixture extracted with
ethyl acetate. The solvent was evaporated. The eroduct was purified b

chroM&togigshyPISAEst 8 alemutd/neaandisseledidn watHYddefiyH.0
(ESB@vu(e!'(600P4); Exapplédqdiddus 1M LIOH solution (1.6 ml) was added
(ZS)a%d%{a]mesam@ame@minelﬁih@é%w})ez-fﬁeﬁhhe
cya 13- =2 n S

o R%%B.Eﬁ%%@%ﬁg B R I T e SR Uy
n = 23 29058 ondy e BRI SRR RERiNGSr thYoRArEliateo Eig salvent
StepHas MexaRaretsy.2 The (progab pianyiafiethidyorcbepifatnacipdy (Si0,,
(4-hydnokypbeiyl)hespraratbhe2/ gl (Wb A2%) of
4-(bromoacetyl)benzonitrite and 8.66 g (0.107 mot) of dry sodium
thioéﬁ%@bﬁ efMana)W%O ml) were stirred for 3h at 50C. Then 19.51 g

(0.1 EQQFA&E(@-tyrosine methyl ester in ethanol (100 ml) 20 was added in
one portion and the reaction mixture was stirred for 12h. After removing

1@thaiS) iy [dishHEGyolovexstcanbiontiy{ractiptmmire]cabdedphemdpas[4- (4-
IOha&?e\ﬁ@ﬁr@ﬁj}ﬁﬂt,%dt%%wﬁ{?l}%m%@ﬁﬂ&fi%rﬁ@%@ﬁﬁd FEoAReRNasEeS

were dried over sodium sulfate and the solvent was evaporated. The

prodictanRespiluified h-thtehattgrdfPYHEIOLUE N 20 adetdicthetithe).

The iyielz], was (c3emHdS/ (ESHENA) (MathQD¥miGtepf Bhd/izthyula:

(2S)-3-(4-{2-[(cyclohexy(carbonyl)(methy)amino]-

ethoxy}phenyl)-2-[4-(4-cyanopheny/l;@;ﬁhiaz/ol-2-yt)amino]propionate
- N

‘ ;
L €‘:H3

e

15 Step A Methyl (25)-2-{[4-(4-cyanophenyl}-1,3-thiazol-2-yl]Jamino}-3-
{4-hydroxyphenyl)propionate

22.3 g {0.1 mol} of 4-(bromoacetyl)benzonitrile and 8.66 g (0.107 mol) of
dry sodium thiocyanate in ethanol (200 mti) were stirred for 3h at 50°C.
Then 19.51 g (0.1 mol) of (S)-tyrosine methyl ester in ethanol (100 ml)
20 was added in one portion and the reaction mixture was stirred for 12h.
After removing ethanol by distillation, water and ethyl acetate were
added. Aqueous phase was extracted twice with ethyl acetate, combined
organic phases were dried over sodium sulfate and the solvent was
evaporated. The product was purified by chromatography (5i0;, ethyl
25 acetate/hexane). The vyield was 53%. MS (ES) 379 (M", 100%)

Step B: Methyl  (25)-3-(4-{2-[(cyclohexylcarbonyl)(methyl)amino]-
ethoxy}phenyl)-2-[4-(4-cyanophenyl-1,3-thiazol-2-ylJamino]propionate

N-{2-Hydroxyethyl)-N-methylcyclohexanecarboxyamide (0.19 g, 1.5
mmol), methyl (25)-2-{[4-{4-cyanophenyl)-1,3-thiazol-2-ylJamino}-3-(4-
30  hydroxyphenyl)propionate from Step A (0.35 g, 1 mmol) and triphenyl-
phosphine (0.79 g, 3 mmol) were dissolved in tetrahydrofuran {THF).
After cooling the reaction mixture to 5°C, ADDP (0.76 g, 3 mmol) was



N-(2-Hydroxyethyl)-N-methylcyclohexanecarboxyamide (0.19 g, 1.5
mmol), methyl (25)-2-{[4-(4-cyanophenyl)-1,3-thiazol-2-ylJamino}-3-(4 30
hydroxyphenyl)propionate from Step A (0.35 g, 1 mmol) and triphenyl-

@E}Qﬁ%}ﬁ%gg.m g, 3 mmol) were dissolved in tetrahydrofurqybﬁ_}ﬁ;@ﬂ 050234
Aft was

er cooling the reaction mixture to 5C, ADDP (0.76 g, 3 mmo
2006/077206 PCT/EP2006/050234 Zgzgdded. The reaction was then
stirred at room temperature for 18-24h. THF was evaporated to obtain

Crud@qq@qhﬁr(ggja@c‘(wy[@g@n stirred at room temperature for 18-24h,
hexytthrbemgt) (evefioydtedinbdetobkyiphenyde2 - fiefdyty anSiphemR 4 @yclo-
thiazehd iy BaspHel RN aena etaB iphenyl)-2-{[4- (4-cyanophenyl-1,3-
(2S);3:(4-12 (methyl)amino]ethoxy}-

pher@b%gﬁit -(ﬁﬂ%ﬁ%{%ﬁ%-fhiazot-2-yl)amino]}propionic acid The
srudstppoduct fro(SpER4EL VRS plitsintwg tkirto AR Rt a2 olebiiorg}-
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mixture was stirred for 3 days at room temperature. Then the 10 reaction
mixtirewersdre upralizet! KidmL SEeiC B avernatliasnbadt oh watEHRdeatbdEe0
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Yamitéfe oigtyre extracted with ethyl acetate. The solvent

methyédshevybdr st¢liaZbie2 prijddoin ojaropioridtacidardiitsragifidgsteSib,,

to Rathiyll s atrhelne PHReWial dAAHIHEGOOCHS3, X =0, 2 =S, ¥ =
NH, n =2, A = (cyclohexy(carbonyl)(methyt)amino of the formula: 0 20

CH, Bee(5-A: 00, (H305e2-f[4-(4-methylphenyt)-1,3-thiazot-2-yt]Jamino}-

-(4;hydroxyghenyl)propionate 21.2 g (0,1 mot) of
1g-brg%(r)ﬁ’i%;gmethylphenyl)ethanot and 8.66 g (0.107

{25)-3-(4-{2-[(Cyclohexylcarbonyl }{methyl)amino}ethoxy}phenyl)-2-[4-(4-
methylphenyl-1,3-thiazol-2-yl}amino]propionic acid and its methyl ester

Rq to Rs= H, Rg = 4-CH3-CeHs, W = COOH/COOCH;, X =0, Z =S, Y = NH,
n =2, A = (cyclohexylcarbonyl){methyl}amino of the formula:

/\ U\N/
20 \ j/ “*‘3

e

Step A: Methyl (25)-2-{[4-(4-methylphenyl)-1,3-thiazol-2-ylJamino}-
3-(4-hydroxyphenyl)propionate

21.2 g (0,1 motl) of 2-bromo-1-(4-methylphenyl}ethanol and 8.66 g (0.1G7
mol} of dry sodium thiocyanate in ethanol (200 ml) were stirred for 3h at

25 50°C. The solution of 19,51 g (0,1 mol) of (5)-tyrosine methyl ester in
ethanot (100 ml} was then added in one portion and the reaction mixture
was stirred for 12h. After removing ethanol by distillation, water and
ethyl acetate were added. Aqueous phase was extracted twice with
ethyl acetate, combined organic phases were dried over sodium sulfate

30 and the solvent was evaporated. The product was purified by
chromatography (5i0;, ethyl acetate/hexane}. The yield was 17.67 g
(48%}). MS (ES) 368 (M, 100%})



mot) of dry sodium thiocyanate in ethanol (200 ml) were stirred for 3h at
25 50C. The solution of 19,51 g (0,1 mot) of (S)-tyrosine methyl ester in
ethanol (100 ml) was then added in one portion and the reaction mixture

' r 12h. After removing ethanol by distillation, w
WESsliFRd0 %ﬁf@%ﬁé%sa

acetate were added. Aqueous phase \/I%%s extracted twice wi
acetate, combined organic phases were dried over sodium sulfate 30 and
the solvent was evaporated. The product was purified by chromatography

(SICEERHBYI acetahsiahyy e ReoRb (et eminalesty). Ms E&aee-
(M',SllB@%)tWO 2006/077206 PCTIEP2006/050234 30 Step B:
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sulpbistekonithe solldninwas beapouatss tpheisemiwakedmeddaver anhydrous
12-[(custprelnncashiphphiemaibyipamissiaihy| ddolusapsriieente WEe the

yiel ub§ (2 - _ ) |
(28%;3-03%2-kﬁzc?gﬁgeh%%ﬁc%WE%@%%@%%&?]@&Y[ 4-toluenesultfonate
xi’ E%Wﬁéﬁﬁé henyl-1,3-thiazol-2-yl)amino]propionate 15

etho
tThQ t@&ﬁQthion_Oﬁﬂ@tﬁ?lqﬁ)@f{mﬂ(ﬁ%}@oﬂé&ﬂdﬂ@f&%@ t e@ i:)r??nino}-
i B B TR bpronate
1atmPsphiese fhitidh.of, H8%0 disgersiothit (ESPEIRH) Avarandstenyl)-1,3-
portipnwis 'Hhﬁiﬁa}%-wll%:%‘f‘(s?%@m Shitiaaes geavedsihs 24  in
soluian. f?ﬁf‘%‘%‘ Y ooy et amingle VL aai enGer  argone
atmosphere NaH (0.4 g, 60% dispersion in mineral oil) was added
portionwise with stirring. When the evolution of the gas ceased, the
20 solution of 2-[{cyclohexylcarbonyl}(methyl)aminolethyl 4-toluene-
sulfonate from Step B (3.39 g, 10 mmot) w dimethylformamide (10 ml)
was added dropwise. The mixture was heated with stirring at 80°C. After
cooling, the mixture was poured into 1 | of water and extracted several
times with ethyl acetate. Combined extracts were washed with brine,
25  dried over magnesium sulphate, and the solvent was evaporated to give
crude methyt (25)-3-(4-{Z-[(cyclohexylcarbonyl){methyl)amino]ethoxy}-
phenyl}-2-[4-(4-methylphenyl-1,3-thiazol-2-yl)amino]propionate.

Step D: (25)-3-(4-{2-[(Cyclohexylcarbonyl methyl)amino]ethoxy}-
phenyl)-2-[4-(4-methytphenyl-1, 3-thiazol-2-yl}amino]propionic acid

30 1 g of the crude product from Step C was dissolved in a THF/MeOH/H;0
mixture (6:0.1:1; 2 mi). Aqueous 1M LiOH solution (8 ml) was added and
the 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



sulfonate from Step B (3.39 g, 10 mmot) w dimethylformamide (10 ml)
was added dropwise. The mixture was heated with stirring at 80C. After
cooling, the mixture was poured into 1 1 of water and extracted several

wWessvth-gthyl acetate. Combined extracts were washed V\gﬁlrgrlgg&é%%% 4

dried over magnesium sulphate, and tf}q solvent was evaporated to give
crude methyl (2S)-3-(4-{2-[(cyctohexylCarbonyl)(methyl)amino]ethoxy}-
phenyl)-2-[4-(4-methylphenyl-1,3-thiazot-2-yl)amino] propionate. Step D:

(2S) VR LY2REEENERG IRE Uy ER Avliath Mo riimgtography (Si0;, ethyl
phergidtatiel exmeehy Hieeyigid \Bathid26t-2-yt)amino]propionic acid 30 1 g

of thﬁf{gges%nﬁﬂgct{ o Step C was dissolved in a THF/MeOH/H20
mixture b 212 In ? %]ueous IM LiOH solution (8 ml) was added and
the mgmktavas stirred for 3 days at room temperature. Then the reaction
mixture was neutralized with 1M HCI, a small amount of water was added

and hehidstfrscishatearinnyeime dudlareinpirt korvdriamd)-2-[4-(5-
200(M057206 PEEDR200BLOTPRbBE avid avdparatethyTketproduct was

purified by chromatography(Si02, ethyl acetate/hexane). The yield was
sod IS R )BT 0D EXarBROTCO0CH, X 20, £ 26, Y2,
3-(42=RChcrdisesdpearisarinybrtipetivirotdneoxt thadagmutais - (5-
phenyl-1,3-oxazot-2-yt)oxy]propionic acid and its methyl ester R, to R4
and R6 = H, R5 = C6H5, W = COQH/C( 3Q\Cftl?,i X=0,2=0,Y=0, n=2,
A= (cyclohexylcarbonyl)(methyl)?min?p of t@%e formula: 0 CN3 10 Step A:
Methyl 3-(4-[2-[(cyclohexylcarbonyl)(methyBamino]ethoxy}-

Ry et e LB e ginolthony-
mmaemaind Bty bRerraral-gadmedprapiooate ot-2-yl)oxy]-
PropRRRIR RSy tn PR ARG KBRS RSININEAULO Gu3™eD 15

mmol), methyl 3-{4-hydroxyphenyl)-2-[{5-phenyi-1,3-oxazol-2-yl)oxy]-
propionate (0.35 g, 1 mmol), and triphenylphosphine (0.79 g, 3 mmol}

15 were dissolved in tetrahydrofuran (THF). The reaction mixture was

cooled to 5°C and DEAD (0.52 g, 3 mmol) was added. The reaction was
then stirred at room temperature for 18-24h. THF was evaporated to
obtain crude methyl 3-(4-{2-[(cyclohexylcarbonyl}{methyl}amino]-
ethoxy}phenyl)-2-[4-(5-phenyl-1,3-oxazol-2-ylJoxy]propionate.

20 Step B: 3-{4-{2-[{Cyclohexylcarbonyl}(methyl)amino]ethoxy}-
phenyl)-2-[4-(5-phenyl-1,3-oxazol-2-yl)oxy]propionic acid

The crude product from Step B was dissolved in a THF/MeOH/H0
mixture (6:0.1:1; 2 mi). Aqueous 1M LiOH solution (1,6 mi} was added
and the mixture was stirred for 3 days at room temperature. Then the

25 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 product was purified by chromatography (SiOy;
ethyl acetate/hexane). The yield was 41%.

MS (ES) 492 (M*, 100%)



15 were dissolved in tetrahydrofuran (THF). The reaction mixture was
cooled to 5C and DEAD (0.52 g, 3 mmol) was added. The reaction was
then stirred at room temperature for 18-24h. THE was evaporated to
WwhRIR e methyl 3-(4-{2-[(cyclohexylcarbonyl)(methyl)aminelpao06/050234
ethoxy}phenyl)-2-[4-(5-pheny|-1,3-oxa§Qt-2-yI)oxy]propionate. 20 Step B:
3-(4-{2-[(Cyclohexylcarbonyl)(methyl)amino]ethoxy}-
phe&zl@)ﬁ?z%4-f(}g-phenyl-l,3-oxazot-2-yl)oxy]propionic acid The crude
pro i tep B was dissolved in a THF/MeOH/H20 mixture (6:0.1:1;
2 mY.[AqBERKA M@Wﬁﬁit{%oaw@nﬁmh-méﬂﬁeﬂ%&ﬂ%s%maﬂw%cid
wasa%tcl!rg d r}cm%[tﬁ %g, t room temperature. Then the 25 reaction mixture
was neutralized Wwith- 1 HCI, a small amount of water was added and the
MixRyrecefrasdert with ethylapetate= TooReCMaX evaperatRdyThe, n
§)ro¢u1:,t W@SW igd by chromatography (SiO2; ethyl acetate/hexane).
The yield was 41%. MS (ES) 492 (M, 100%) WO 2006/077206
P CTHER 2006205028 /4 -Beizybomplph@nyl]-2-(5-phenyl-1H-imidazol-2-yl-
3-[AcRepeyissarbenyl]-2-(5-phenyl-1H-imidazol-2-ylthio)propionic acid
and its methyl ester R, to R4 and R6 = H, R5 = C6H5i W =
codkfcdutinzoikt30g A4 vymelg of methyiad-phémsnsteryinhaeyilyR-
3-[4ctiiercytapig)pite il piethapbl (B I-it-wiisl aziled drdveler opitnatailibien
oot o e g 08 £ 1. 01, mob)
chlor | | w. Wi |
1o 3ol 1 Bl B0, e ARt el s Rl o
moty o MO e BIRGHET @PkANeth@LsrABMaYEIEWAS Hoktertarast Kiped
for withthe miificaiion dettbbmdne dtafier rthaoyintdiéhis.solvent was used
without purification in the next step.of the synthesis. Step B: .
53-[2.9&@% 24 R R ey v

1 propionic aci

The crude product from Step A was dissolved in a MeOH/H,0 mixture
{2:1, 4 mi). 0.7 g KOH was then added to the solution and the mixture
was refluxed for Zh. Subsequently, the reaction mixture was neutralized
with M HCl, a small amount of water was added and the mixture
20  extracted with ethyl acetate. The solvent was evaporated. The product
was purified by chromatography (5i0;; ethyl acetate). The yield was 42%.

MS (ES) 430 (M, 100%)

Biological tests

The ability of the compounds of the invention to bind to the PPAR
25 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,
30 using the method of competitive radicligand displacement from the
ligand-receptor complex. PPAR agonist ’H-rosiglitazone at final
concentration 10nM was used as the radioligand. An excess of unlabelled
test compounds at final concentration 20uM was also added to the



15 propionic acid The crude product from Step A was dissolved in a
MeOH/H20 mixture (2:1, 4 ml). 0.7 g KOH was then added to the solution
and the mixture was refluxed for 2h. Subsequently, the reaction mixture

wWEshgualized with 1M HCI, a small amount of water waspddgd Apdshe,
mixture 20 extracted with ethyl acetate,.The solvent was evaporated. The
product was purified by chromatography (SiO2; ethyl acetate). The yield

42%. MS (ES) 430 (M', 100%) Biological tests The ability of the
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chafggaldgchinique. The radioactivity was measured 5 using LS
6500-Beckman Coulter scintillation counter. The obtained scintillation
coumtADAILSBERBIeactimapenr EBAR gammaltiwoughtaheepréducsmmpfesndogenous

incubagaddawvrrEheizadinligrse (assumedsRe-disgisesmentyand to the

values obtained for samples containing both the radioligand and an
excés<\Bf HoKirdgidtabEned fingginae dhe (RigsupiEnityobgantiofor peroxisome
1Misplavetifersjorfaeiohtdnedapadu es: nvare (EBAR ta@dhi). the Bid 3d%eranty®s
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. 5ci. U S A. 1997 Apr. 29; 94(9):4318-23.

20  Binding in adipocytes

To confirm the ability of the tested molecules to bind in vive, analogous
experiments with the use of murine fibroblasts 373-L1 cell line
differentiated into adipocytes were performed. Differentiation of
fibroblasts cells was performed on 12-well plates during 10 days period.
25 On the day of the experiment, the cells were washed twice with PBS
solution prior to 1h incubation in DMEM medium containing tritium-
tabelled reference compound (rosiglitazone) at 30pM concentration and
different concentrations of the tested compounds (in the 100 pM -20 pM
concentration range) at 37°C. Then the cells were washed three times
30 with PBS solution and solubilized in 1M NaOH solution. In the lysate
prepared as described above, both radioactivity (using LS 6500 Beckman
Coulter scintillation counter) and protein concentration {(using Bradford
method) were measured. Nonspecific binding was estimated in the
presence of non-labelled reference compound (at 20puM concentration).



References: 1. ADD1/SREBP1 activates PPAR gamma through the
production of endogenous ligand. Proc. Natl. Acad. Sci. U S A. 1998 Apr
14;95(8):4333-7. 2. An antidiabetic thiazotidinedione is a high affinity

WeAtkforReroxisome 15 proliferator-activated receptor gampmabRAR 1234
gamma). J. Biol. Chem. 1995 Jun 2;2@(22):12953-6. 3. Fatty acids and

eicosanoids regulate gene expression through direct interactions with
peroxisome proliferator-activated receptors alpha and gamma. Proc. Natl.
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counts values were compared to the values obtained for samples
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1yalueditfitairidifor steplebdaitaiming bStARgaenadiotiphndelhdiel. 1996

excesspofiapn-radiofabelled rosiglitazone 5 (assumed 100%

displacement)t., The obtained values were comprised in )
4. Differentiation Kinetics of in vitro 3T3-L1 Preadipocyte Cultures. Tissue Eng,

2002 Dec;8(6):1071-1081.

5. Role of PPARgamma in regulating a cascade expression of cyclin-dependent
20 kinase inhibitors, p18(INK4c) and p21(Waf1/Cip1), during adipogenesis, J.
Biol. Chem. 1995 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

25 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 pM were added to the cells. Under these conditions,

30  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.



the 0-130% range. References: 1. Identification of high-affinity binding
sites for the insulin sensitizer rosiglitazone (BRL-49653) in rodent and
human adipocytes using a 10 radioiodinated ligand for peroxisomal

wholligigteisactivated receptor gamma. J. Pharmacot. EXp. JPekpla28@ 50234
Feb;284(2):751-9. 2. Differential regul%tgon of the stearoyl-CoA desaturase

genes by thiazolidinediones in 3T3-LT adipocytes. J. Lipid Res. 2000
Aug;.41(8):1310-6. 3. Distinct stages in adipogenesis revealed by retinoid
inhiBRISFEBFESS differentiation after induction of PPARgamma. Mot Cell
Preciponaiotiae, Tt b U SO R el
AR T AL LA Bl oGO T AT R
kinagR:iaibiiptsk@18(INK4c) and p21(Wafl/Cipl), during adipogenesis. J.
Biol. Chem. 1999 Jun 11;274(24):17088-97. Adipogenesis 3T3-L1 cell
jine REfergmbistadreCy Wefbrablathinuers intmbated & DMEM sy bgaented
Mediith $0pfemeantednhiitiotiddoviAetatBtviom@amids ftdtBb aatibdnlicstion
Twofaypgieie 488, AREF TE ke, OPks Mpe WaRS 3R Rl PRIt and
miciplRtes (0L REISINEY AR meiaigR oF SUBSRINERS £ AR 0,
conftuency. After this tme, the medium was replaced wit ¥ >
anl SRR E A rootiO Rt ARSI LERCBRIUBFSIRCRREIth
1tddBHRohtidere(B) UnliditEPies&laCHdipbng, B0 1the oeliNa6le naiMtdabd!.2
for Jdnimesochangingvitaorediup i IKERPOlg @ RHROLES vorR Mk Gisdted
R S e N S
RS obert MalhorE Ak ROl 5 tﬁ@g?éa%gﬂﬁf%@iaa%@i%
genddlgipcose (0,5uCi) and 100nM insulin. After 10 min incubation at 37°C,
15  the medium was aspirated, and the cells were washed three times with
ice-cold KRH buffer. Then the cells were dissolved in 1M NaOH. In the
lysate prepared as described above, both radioactivity (using LS 6500
Beckman Coulter scintillation counter} and protein concentration (using
Bradford method) were measured. Nonspecific binding was estimated in
20 the presence of non-labelled reference compound (at 20uM

concentration).

References:

1. Role of peroxisome proliferator-activated receptor-gamma in maintenance of
the characteristics of mature 3T3-L1 adipocytes. Diabetes. 2002 Jul;
25 31(7):2045-55.

2. ldentification of high-affinity binding sites for the insulin sensitizer
rosiglitazone (BRL-49653) in rodent and human adipocytes using a
radioiodinated ligand for peroxisomal proliferator-activated receptor gamma.
J. Pharmacol. Exp. Ther. 1998 Feb; 284(2):751-9.

30 3. ldentification of bioactive molecules by adipogenesis profiling of organic
compounds. J. Biol. Chem. 2003 Feb 28;278(9):7320-4. Epub 2002 Dec 19.

4, Evidence for the involvement of vicinal sulfhydryl groups in insulin-activated
hexose transport by 3T3-L1 adipocytes. J. Biol. Chem. 1985 Mar
10;260(5):2646-52,
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thiazotidinediones in 3T3-L1 adipocytes. J. Lipid Res. 2000 Aug;
41(8):1310-6. Glucose uptake 5 Differentiated 3T3-L1 fibroblasts were
incubated in DMEM supplemented with 10% FBS and antibiotics with test
compounds (at the concentration of 268M) for 48h. After this time, the
cells were washed with 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 10 ®'Baffer (25 mM HEPES-NaOH; pH
7.4; 125 mM NaCl; 5 mM KCI; 1.2 mM MgS0O4 ; 1.3 mM CaClZ ; 1.3 mM
KH2P04)land th Batig yaieienitsibaeid dardabivestet mranda dhicose
uptake was initiated by the addition to_ each test well of 50N1 KRH buffer
containing 0,5mM 2 deoxy-D-[1,2- 3H]glucose (0,5pCi) and 100nM insulin.
After 10 min incubation at 37C,R:5 theyneditin wa% aspirated, and the
cells were washed three times wit RH buffer. Then the cells
were dissolved in IM NaOH. In the e prepared as:described above,
both radioactivity (G3ing- 86500 Beckman F@om illatign counter)
and protein concentration (using Braaford method) measured.
Nonspecific binding was estimated in 20 the presence of non-labelled
reference compound (at 20pM concentration). Referentes: 1. Role of
peroxisome proliferator-activated receptor-gamma in maintenance of the
characteristics of mature 3T3-Li adipociltes. Diabetes. 2002 Jul; 25
51(7):2045-55. 2. Identification of high-affinity binding sites for the insulin
sewsitizeinrosiglitazone (BRL-49653) in rodent and human adipocytes
using a radioiodinated ligand for peroxisomal proliferator-activated

req@RisrgaaNtac JoRharmaer- Exe., Higy;1998 Feb; 284(2):751-9. 30 3.
Identification of bioactive molecules by adipogenesis profiling of organic

cognpounds. J. Bigl. Chem. 2003 Feb 28;278(9):7320-4. Epub 2002 Dec
19?] Bk 8%%%%15’4%&51 dR/gﬂ‘%Et of vicinat sulfhydryl groups in

insulin-activated hexose transport by 3T3-Li adiE)ocytes. J. Biol. Chem.
108tapEgsents NH, N-C;-Cqo-alkyl, N-aryl, N-heteroaryl, S, or O;

X represents O

R: to Re each independently represents hydrogen atom or a substituent
selected from the group consisiting of:

Ci-Cy-alkyl, Cq-Cy-atkoxy, C;-Cy-cycloalkyl, C3-Cs-cycloalkoxy, Cqi-Cy-
thioalkoxy, C;-Cr-cyclothioalkoxy, halogen atom, halogen-substituted
Cq-Cs-alkyl, halogen-substituted C;-Cy-cycloalkyl, -NO;, -CN, -50;-NH,,
-50;-NH-Cq-Chalkyl, -S0,-N(Cy-Cyralkyl)z, -0-CO-Ci-Caalkyl,  -CO-NHy,
aryl, and heterocaryl, said aryl and heteroaryl being optionally
substituted with one or more substituents independently selected from
the group consisting of C{-Cy-alkyl, Cqi-Cy-alkoxy, C3-Cy-cycloalkyl, C3-Cs-
cycloalkoxy, Cy-C4-thicalkoxy, Cs-Cs-cyclothioalkoxy, halogen atom;
halogen-substituted C,-C4-alkyl, halogen-substituted C;-C;-cycloalkyl; -
NOz, -CN, -50;-NH;, -SO;-NH-C4-Cy-alkyl, -S02-N(Cy-Cy-alkyl)z, -CO-Cy-Cyu-
alkyl, -0-CO-Cq-Cy-alkyl, -CO-0-Cy-Cy-alkyl, -CO-aryl,
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10;260(5):2646-52. 36 Claims 1. 3-Phenylpropionic acid derivatives of
formula (): R, R2ZW IY NA-(CH2)nXR4iRs R3ZR5 (I) 5wherein: W
represents COON, or -COO-CI-C4- alky7 Y represents NH,
N-C1-Clo-alkyl; Z represents NH, N-C1:Clo-alkyl, N-aryl, N-heteroaryl, S,
or 0; Xrepresents 0 10 R, to R6 each independently represents hydrogen
atdlo atHy SLOStRINT, -Saletket, feord tTOINYUp-Coatigiting of: C1-C4-alkyl,
C1-C4-alkoxy, C3-C7-cycloalkyl, C3-C7- cycloatkoxy C1-C4- thioalkoxy,

Cﬁ Cpdathioatkaxy.A geeaaézm vRRiaasn:s géﬁ@ku%k%@%yt Cs

halogen-substituted C3-C7-Cycloa -NO2, -CN

-SIBYNH-CchelRgeRyiUDSHBURE -cat n&I)EVCEPé‘b%l CABBikyl -CASIRFPRYL,
aﬂyétan@k:lgxelplroaryl St GOy Cardl hetteyary| beN(d pRtjciiall)-Sabeltdiedtkyl,

b
oA e P R Oy, et AR 5 Bt oalk,
eyl @yi1-C.. b6y B Cestithioalkory: MATGeNterrC2alkyl
TS BHCA U008 UL 63 SOl 50

SRR TS S PRy R PR o L st
with one or more substituents mdependentty se ected from the group
consisting of C4-Csalkyl, Ci-Csalkoxy, Ci-Cs-thioalkoxy, CN, halogen,
and phenyi, and heterocyclyl is optionally substituted with one or more
substituents independently selected from the group consisting of C;-Cs-

atkyl, C4-Cs-alkoxy, and halogen atom; and

n represents an integer from 0 to 4, inclusive;

and pharmaceutically acceptable salts thereof.

2. The compound of claim 1 wherein W represents COOH.

3. The compound of claim 1 wherein W represents -CO0-C4-Cy-alkyl.

4. The compound of any of claims 1 to 3 wherein Y represents NIH.

5. The compound of any of claims 1 to 3 wherein Y represents
N-C4-Cs-alkyt, especially N-CHs.

6. The compound of any of claims 1to 5 wherein Z represents 0.

7. The compound of any of ctaims 1 to 5 wherein Z represents S.

8. The compound of any of claims 1 to 5 wherein Z represents N-C;-

Cq-alkyl, especially N-CHj.

9. The compound of any of claims 1 to 5 wherein Z represents N-
phenyl.
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-CO-NH2, -CO-NH-C1-C4-alkyl, and -CO-N(Ci-C4-atkyl)2; A represents
Cl-C4-alkyl, C3-C7-cycloalkyl, halogen-substituted C1-C4- atkyl,
halogen-substituted C3-C7-cycloalkyl, aryl, heteroaryt, heterocyclyl,
-NH-C0-C1-C4-alkyl, -N(CI-C4-alkyl)-C{3-C1-C4-alkyl, 5 -NH-CO-aryl,
-N(CI-C4-alkyl)-CO-aryl, -N(CI-C4-alkyl)-CO-C3-C7-cycloalkyl,

CO-NH2, -NH-CO-NH- 4-alkyl, -NH-CS-NH-C1-C4-alk
NGCo NS 2 G RATES R s - CHesmi Semnts, Qo Y
hé’l@Pﬁ@?’?ﬂM iRREid Eepr Qﬁ@ﬁéﬁaroaryl being optlonally substituted

with one or more substituents independently selected from the group 10
catkistingef CAnGdaticyhCdl0a-dlkekyer€hCA-tiiipediserys RO Dalggepalkyl,

angpheRvly 3aeBOOEH, diwwb@%amﬂw SHeSHIHg R eRe Or more

substltuents mdepen ntly selected from the group consisting of C1-C4-

al I C1 en at g nts.an mte fr

O I?o 4, inc u3|ve and pha?%]é]c%uof;pa@g%cé%?é Te? saﬁst ereor I;E(g‘r'frhé to
6885%5615‘@3%{%6@@% represents COOH. 3. The compound of

clalm 1 wherein W represents -COO-C1-C4-alkyl. 4. The compound of

ariBof cldingscomr@witkadiany eptesbatainG . 15tahe edepzioml isfeqabto 1

clais 1 to 3 wherein Y represents 20 N-C1-C4-alkyl, especially N-CH3.

6. The compound of any of claims 1 to 5 wherein Z represents 0. 7. The

copgpounrd,af Ay b GBS 9 BkhsF %&%ﬁ?gr%eﬁséné‘e@? represents

compound of any of claims 1 to 5 wherein Z represents
oA GLGRPRT s S arsh ARG PR BRCHY o PEAR ePL S i s suted
reptieésenrs Norphang. @ stiiughtscondppandafitiaiselatbdréionm the group

repsRsARiRg- GPN, X ienarsenisdiira, 2 Eresaisatiokl, TER, halogen,
comgo%ﬁd of claim 1 wherein W represents -COO-C1-C4-alkyl, especially

represents NH, and Z represents S.
15.  The compound of claim 14 wherein A represents isoxazolyl,
optionally substituted with one or more substituents independently
selected from C;-Cs-alkyl, especially -CHs.

16.  The compound of any one of claims 1 fo 13 wherein A represents
phenyl.

17.  The compound of any one of claims 1 to 13 wherein A represents
-N(C4-C4-alkyl)-CO-C3-Cy-cycloalkyl.

18. The compound of claim 17 wherein A represents -N{(CH)-CO-
cyctohexyl.

19.  The compound of any one of claims 1 to 18 wherein one of Rs and
Re represents phenyl, optionally substituted with a substituent selected
from the group consisting of C;-Cs-alkyl, Ci-Cs-alkoxy, C3-C7-cycloalkyl,
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5 12. The compound of any one of claims 1 to 11 wherein each of R1 to
R6 represents hydrogen atom. 13. The compound of any one of claims 1
to 12 wherein n is equal to 1 or 2. 14. The compound of any one of claims
1 to 13 wherein A represents 10 aryl grgheteroaryl, said aryl and
heteroaryl being optionally substituted with one or more substituents

in ndently selected from the grpup consgisting of C1-C4-alkyl,

cf&a‘?xélx"%%‘l’f&-m%a ﬁb%w)f'}’alog ﬁ',wé'ﬁé‘b%]gﬁ&ﬂ.a%y‘}‘he halogen

coﬁ‘ﬁ@'@\xnd”@i@%m@%ﬂé‘@ﬂ Afepfesality isokaregsn-sehspiivbady -Cs-Cr-

Séut;&tlbﬁf!d/lw,vitlv@ae-ﬁrﬂm@@zsuH§Iit;]$@1mimc@pemnﬁu Seieaied, fopalkyl),,
1 e jally -CH The ne of glaims 1

13 Cv%/:hége% &4rséaté)ﬁrgls’er§étggph§gwlﬁﬁ 17 T%?eg::%?r#%l%dra §f, aliQ yggéeﬂéfrceiélrr%gsgnts

1 RY9RO8RIR AR represents 20 -N(C1-C4-alkyl)-CO-C3-C7-cycloalkyl.

18. The compound of claim 17 wherein A represents -N(CH3)-CO-

cydlohéhel. a@mprEDrabotiaiof Ehywdisonclaas df tR @nthdeinapiesents

R@w@&%p};eme&wts@smmh@pﬂmnlg ?:t;lbgtfwﬁ(ﬁ%w@g}%%@iﬁi&tmN and
selectec r > consisting of C1-C4-alkyl, C1-C4-alkoxy,
Ciﬁ(c:éfeig%}c [a|§§%%}§a%@- -cycloalkoxy, Ci-C4-thioalkoxy,

C3-C7-cyclothioalkoxy, halogen atom, halogen-substituted -C1-C4-alkyl, .
S e BN ol Y el GRS BSOS B stereochmical
-Somfigiiat igy asishiovwe Oa-fofori@4lalkyl)2, -O-CO-C1-C4-alkyl, and
-CO-NH2, , and the other of R5 and R6 represents 5 hydrogen atom. 20.

The compound of claim 19 wherein dfte of R5 and R6 represents phenyl,
optionally substituted with a substitugnt selected frop CN and

C1-C4-alkyl, especially CHS. 71y arrpouncdhef any one of claims 1 to
20 having stereochemicat ' '
N
A——(CHy)n——X R, Y 2
6
&, b/
Rg
(1A)

and pharmaceutically acceptable salts thereof

22. The compound of any one of claims 1 to 20 having stereochemical
configuration as shown in formula (IB):

A——(CHa)n

X

(IB)



10 configuration as shown in formula (IA): R, R2 W Y\ /N A-(CH2)n-X R4

Y/ R R31Z/s R6 (IA) and pharmaceutically acceptable salts thereof 22.
The compound of any one of claims 1 to 20 having stereochemical 15
configuration as shown in formula (I1B):48, R2 W Y\ /N A-(CH2)n-X R4 T~

R R3 Z R3 (IB) 40 and pharmaceutically acceptable salts thereof.23.

The compound of claim 1, said compound being selected from the

following: methyl

(2S)-3- {4 [(3,5- dlmethyllsoxazol -4-yl)methylenoxy]phenyl}-2-[(4- 5
prRMY1-BharmRERYICO M nARERRGRIh Rkt Shereel(@35-dihe compound of

metaytisoxaaad-dorhipmihyl ey kheatdd Firptienybllowing:
1,3-thiazot-2-yt)amino]propionic acid; methyl

(2§9e%n(;ﬂ{ sqygl?ﬂq%b{tgam%XHW%Qéfgﬁlﬂ Wﬁyl@HSQijheny{} -2-[(4-
(nglé)-'(j? 27( fé%ﬂ Zyﬁ%%%?/j]ﬁaﬁ QBgﬂglno]ethoxy}phenyl) 2-[(4

nyl-1 3 thlazot 2- yt%}]mlno]proplonlc acid; methyl

(z@- Satolfdverinsiivbisssagstmahyng Fhﬂ@]é?ﬁﬁ]@l})ﬁmﬂy% [(4-phenyl-
2- m144mmmhahﬂmamapmfﬁeya)@mlno]propnonate

methyl (25)-3-(4-{2-[(cyclohexylcarbonyl){methyljaminolethoxylphenyl)-
2-[(4-phenyl-1,3-thiazol-2-yl)}amino]propionate;

(25)-3-(4-{2-[(cyclohexylcarbonyl)(methyl)aminolethoxylphenyl)-2-[(4-
phenyl-1,3-thiazol-2-yl)amino]propionic acid;

methyl (25)-3-(4-{2-[(cyclohexylcarbonyl}(methyl)amino]ethoxy}phenyl)-
2-[4-(4-cyanophenyl-1,3-thiazol-2-yl)amino]propionate;

(25)-3-(4-{2-[(cyclohexylcarbonyl)(methyl)aminolethoxy}phenyl)-2- [4
cyanophenyl-1,3-thiazol-2-yl)amino]propionic acid;

methyl (25)-3-(4-{2-[(cyclohexylcarbonyl)(methyl)amino]ethoxyiphenyl)-
2-[4-(4-methylphenyl-1,3-thiazol-2-yl)amino]propionate; and

(25)-3-(4-{2-[(cyclohexylcarbonyl)(methyl)aminolethoxylphenyl)-2-[4-(4
methylphenyl-1,3-thiazol-2-yl)amino]propionic acid;

and pharmaceutically acceptable salts thereof.
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(2S)-3-(4-{2-[(cyclohexytcarbonyl)(methyl)amino]ethoxy}phenyl)-2-[4-(4 15
cyanophenyl-1,3-thiazot-2-yt)amino]propionic acid; methyl
(2S)-3-(4-{2-[(cyctohexytcarbonyl)(methyt)amino]ethoxy}phenyt)-
2-[4-(4-methylphenyl-1,3-thiazot-2-yl)amino]propionate; and
(2S)-3-(4-{2-[(cyclohexytcarbonyl)(methyl)amino]ethoxy}phenyl)-2-[4-(4-
methylphenyl- 1, 3-thiazot-2-yt)amino]propionic acid; 20 and ) .
o R S P T R b 158, & pBRRABA AR gefined in
composittoafcolaprisihga édmpouphasrdckindicallaay crptabldaiatt thereof
23 85 RBAURACE PeaM ARG seHIPRIBRI AaRsdeinUBPexcipients.

pharmaceutically acceptable carrier and/or excipients. 25. A compound

as,defiped | n%B' to_23 fQr use.a e%ic ent. 26.
T?lzeg Us‘?e 0 @%{r}éfgogﬁ gf lérgﬁnjtend ?nzn%ﬁ§n§fo?l c%éﬁgr’ﬁgl 8 fg?rti'ﬁ'ee as a
prERAFERAEEEa medicament for the treatment and/or prevention of

diseases and conditions mediated by peroxysome proLiferator -activated

re2éptbhgamenafl( RRARPeWNRas Teéined dh claynae wiietkainsaitl to 23 for
digrassrepseniiosrfis sRiRAaMmERNTEa IEoHR LENEIStREPIdYRR vention of
ciapelcs. 1vpe 2 dIaNSien, nsuln, (g8 3ance. melabolc SYdions, - cyvared
com[ﬁlcaebtlons resulting nom oF associated with dabste IS A,
diSBFEBIDr ARBITECIEIARY ) obesity, cognitive disorders, and lipid
metabolism disorders.

27. The use of claim 26 wherein said disease or condition is selected

from the group consisting of type 1 diabetes, type 2 diabetes, insulin
resistance, metabolic syndrome, complications resulting from or
associated with diabetes, cardiovascular disorders, atherosclerosis,
obesity, cognitive disorders, and lipid metabolism disorders.



