Chem cal Conpounds The present invention relates to certain novel
conpounds, to processes for their preparation, to pharmaceuti cal
conposi tions containing themand to their use in 5 nedicine. Mre
particularly, it relates to conmpounds which exhibit activation,
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t hi azol i di mafoﬁeunsatlsfactomgiasnm dhe widsspresdnuse ofidnsulinh sulioryuieas (e.g.

benefi ci al cRlolopamide, htoBOtaptde, ctbazamide), and biguanides (e.g, phenformin,
metformin) as oral hypoglycaemic agents. Treatment of NIDDM usually begins with a
combination of diet and exercise, with progression to oral hypoglycaemics (e.g.

15 sulfonylureas) and in more severe cases, insulin. Unfortunately the avaifable
hypoglycaemics suffer from a wide range of undesirable foxic effects which limits
their usefulness in freatment of NIDDM. There is thus a clear need for the
development of novel hypoglycaemic agents which may be less toxic or which
suceed where others are ineffective.

20
in the last decade a class of compounds known as thiazolidinediones (e.g. U.S. Pat
Nos. 5,089,514, 4,342,771, 4,367,234, 4,340,605, 5,306,726) have emerged as
effective antidiabetic agents that enhance the insulin sensitivity of target tissues
{sketetal muscle, liver, adipose) in animal models of NIDDM and also reduce lipid
25 and insulin levels in these animal models. Recently, the thiazolidinedione
troglitazone was shown to have these same beneficial effects in human patients
suffering from impaired glucose tolerance, a metabolic condition that precedes the
development of NIDDM, as in patients suffering from NIDDM (J. J. Nolan et. al., N.
Eng. J. Med. 1188-1193, 331 (1994)). While the mechanism of action is unclear,
30 thiazolidinediones do not cause increases in insulin secretion or in the number or
affinity of insulin receptor binding sites, suggesting that thiazolidinediones amplify
post-receptor events in the insulin signaling cascade (J. R. Colca and D. R. Morton,
< “Antihyperglycemic thiazolidinediones: ciglitazone and its analogs,” in New
Antidiabetic Drugs, C. J. Bailey and P. R. Flatt, eds., Smith-Gordon, New York, 255-
. 35 261 (1990)).
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ligand-activated transcnptlon factors termed Peroxisome Proliferator-Activated
Receptor gamma (PPAR-gamma) has been discovered. PPAR-gamma is one of a
subfamily of closely related PPARs encoded by independent genes (C. Dreyer, et.
al.,, Cell 879-887, 68 (1992); A. Schmidt, et. al., Mol. Endocrinol. 1634-1641, 6,
16 (1992); Y. Zhu, et. al., J. Biol. Chem. 26817-26820, 268 (1993); S. A. Kliewer et. al,,
Proc. Nat. Acad. Sci. USA 7355-7359, 91, (1994)). Three mammalian PPARs have
been isolated and termed PPAR-alpha, PPAR-gamma, and NUC-1. These PPARs
regulate expression of target genes by binding to DNA sequence elements, termed
PPAR response elements (PPRE). To date, PPRE's have been identified in the
20 enhancers of a number of genes encoding proteins that regulate lipid metabolism
suggesting that PPARs play a pivotal role in the adipogenic signaling cascade and
lipid homeostasis (H. Keller and W. Wahli, Trends Endocrin. Met. 291-296, 4
(1993)). it has now been reported that thiazolidinediones are potent and selective
activators of PPAR-gamma and bind directly to the PPAR-gamma receptor (J. M.
25 Lehmann et al., J. Blol. Chem. 12953-12956, 270 (1995)), providing evidence that
PPAR-gamma is a possible target for the therapeutic actions of the
thiazolidinediones.

We have now discovered a novel group of compounds which bind to and activate

30 the PPAR-gamma receptor. These compounds also show good blood-glucos:
lowering activity and are therefore of use in the treatment and/or prophylaxis ¢
hyperglycaemia, dyslipidemia, and are of particular use in the treatment of Type i
diabetes.
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wherein
15 Alis selected from the group consisting of:

(i phenyl, wherein said phenyl! is optionally substituted by one or more of the
following groups; halogen atoms, C,gealkyl, C,3 alkoxy, C,, fluoroalkoxy,
nitrile, or -NR'R® where R and R® are independently hydrogen or C,_salky!;

20

(i} a 5- or 6- membered heterocyclic group containing at ieast one heteroatom

selected from oxygen, nitrogen and sulfur; and

(i)  a fused bicyclic ring © € ;wherein ring C represents a heterocyclic
\\\/\_/
25 group as defined in point (ii} above, which bicyclic ring is attached to group B
via a ring atom of ring C;

B is selected from the group consisting of:

30 (iv) C,galkylene;
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rosclerosis. In addition, these conpounds are indicated to be useful
regul ation of appetite and food intake in subjects suffering
sorders such as obesity, anorexia bulima, and anorexia
Accordingly, the present invention is directed to conpounds
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wherein 15 A is sel ected fromthe group consisting of:

henyl , wherein said phenyl is optidnally substituted by one or nore
foll owi ng groups; halogen atons, Clerr]alkyl, Cerr]

C err] fluoroal koxy, nitrile, or -NR[err]R[err] wher e

and R err] are independently dro en or Cferr (i)
6-(VhembMCodalisiene oF h?USY'&F'GMvg lﬂ“ﬁb whesgin }\’E %'ﬁ@ er oat om

d from aheein. mfé&ﬁ&WoQﬁhbHCq.sﬂnﬁ (iii) a fused

cring [err] erein ring Crepresents a heterocyclic 25
s defined in point (ii) above, which bicyclic ring is attached to .
(vij a 5- or & membered heteracytlic graypCeontaining at IBastsoge| ritrogeh f r om

Up consinetdrBatoft ‘and dBtioddlly) at (é=t " dne? Hiithét  Retercatom selected from
oxygen, nitrogen and sulfur and optionally substituted by C,.5 alkyl; and

(vil Het-Cysalkylene, wherein Het represents a heterocyclic group as defined in
point (vi) above;

Alk represents C,.salkylene;
R' represents hydrogen or C, alkyl;
Z is selected from the group consisting of:

{vii) -(Ciaalkylene) phenyl, which phenyl is optionally substituted by one or more
halogen atoms; and

(i) -NR°R?, wherein R® represents hydrogen or C,_; alkyl, and R* represents -Y-
(C=0)-T-R% , or -Y-(CH(OH))-T-R®, wherein:

(@) Y represents a bond, Cy¢ alkylene, C, ¢ alkenylene, C,¢ cycioalkylene

or cycioalkenylene, a heterocyclic group as defined in point (vi) above, or
phenyl optionally substituted by one or more C,.5 alkyl groups and/or one or

more halogen atoms;

(b} T represents a bond, C,; alkyleneoxy, -0- or -N(R®)-, wherein R®
represents hydrogen or C.3 alkyl;

{©0 R® represents C.s alkyl, Css cycloalkyl or cycloalkenyl, pheny!
(optionally substituted by one or more of the following groups; halogen atoms,
Ci.3 alkyl, C,; alkoxy groups, C,akyleneNR’R' (where each R® and R"is
independently hydrogen, C,; alkyl, -SO,C;,alkyl, or -CO,C,,alkyl, -
SO,NHC, jalkyl), Cqo, alkyleneCOH, Cg; alkyleneCO,Cijakyl, or -
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4 (v) -MJerr]alkylene or (ferr]al kyl eneMJ err]al kyl ene, wherein M
iIs 0, S. or -NR err] wherein R2 represents hydrogen or
d err]al kyl; (vi) a 5- or 6- nmenbered heterocyclic group
containing at |east one nitrogen 5 het er oat om and optional |y at
| east one fuwidewaidest er oat om sel ected from OX REHEPIHPPL O gen
and sul fur and optionally substituted by CJerr] alkyl; and (vii)
Het - err] aI kyl ene, wherein Het representssa heterocyclic group as defined
in point (vi) above; 10 Al k represents ([err]al kyl ene;
Rlerr] represents hydrogen or (err] alkyl; 15 Zis selected fromthe
group consisting of: (viii) -(derr]al kylene) phenyl, which phenyl
is optionally somizt)(mwelz)by Sner &+ membered heterocyclic grhup agedefinesni; peind
20 (ix) -NR { §r]l, wherein Rlerr] represents hydrogen or ([err]
al kyl, and R[er l? represents -Y-/\/_\ (CQ-T-Rerr] , or
'Y'(?H(O_D) Jylu:fﬂ'@%rrﬁ{gn " p ' whereinring D represents a 5- or 6-
A
membered heterocyclic group containing at least one heteroatom selected
5 from oxygen, nitrogen and sulfur and optionally substituted by {=0), which
bicydlic ring is attached to T via a ring atom of ring D: or -C,salkyleneMR'' M

is 0, S, or -NR? wherein R'? and R are independently hydrogen or C;3

alkyl;

10 or a tautomeric form ihereof, and/or a pharmaceutically acceptable salt or solvate
thereof.

Those skifled in the art will recognize that stereocenters exist in compounds of
Formula (1). Accordingly, the present invention includes all possible sterecisomers
15  and geometric isomers of Formula (1) and includes not only racemic compounds but
also the opfically active isomers as well. When a compound of Formula (1) is desired
as a single enantiomer, it may be obtained either by resolution of the final product or
by stereospecific synthesis from either isomerically pure starting material or any
convenient intermediate. Resolution of the final product, an intermediate or a
20 starling material may be effected by any suitable method known in the art. See, for
example, Stereochemistry of Carbon Co nds by E. L. Eliel (Mcgraw Hill, 1962)
and Tables of Resolving Agents by S. H. Wilen. Additionally, in situations where
tautomers of the compounds of Formula (I) are possible, the present invention is
intended to include all tautomeric forms of the compounds.
25 -
it will also be appreciated by those skilied in the ant that the compounds of the
present invention may aiso be utilized in the form of a pharmaceutically acceptable
salt or solvate thereof. The physiologically acceptable salts of the compounds of
Formula (!} include conventional saits formed from phammaceutically acceptabie
30 inorganic or organic acids or bases as well as quaternary ammonium acid addition
salts. More specific examples of suitable acid salts include hydrochioric,
hydrobromic, suffuric, phosphoric, nitric, perchloric, fumaric, acetic, propionic,
succinic, glycolic, formic, lactic, maleic, tartaric. citric, pamoic, malonic,
hydroxymaleic, phenylacetic, glutamic, benzoic, salicylic, fumaric, toluenesuifonic,
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(a) Y represents a bond, C[err] alkylene, Cerr] al kenyl ene,

C err]cycl oal kyl ene or cycl oal kenyl ene, a heterocyclic group
as defined in point (vi) above, or 25 phenyl optionally
substituted by one or nore CJerr] al kyl groups and/or one or

nor e hal ogeRv@bus®e7 (b) T represents a bonMCT/EPSnls

al kyl eneoxy, -0- or -N(Rerr])-, wherein Rerr] represents
hydrogen or Clerr] alkyl; 30 6 (c) Rlerr] represents Cerr]
al kyl, (err] cycloal kyl or cycloal kenyl, phenyl (optionally

substituted by one or nore of the follow ng groups; hal ogen atons,
Cerr] alky, (err] al koxy groups, (Jerr]alkyleneNjerr]R err] (where each

Rl err] anaméthsnesulfanic, naphthalene-2-sutlenionddenzenesgulfonien, hydrexynaphtho)d, .

'SSq err }\I Fdi :E *nah@rste% %ﬁhig[él?fd the! iIke. - Ot acids such as oxalic, while not
a|qk§|r (ra]ne e a 5? ce pgl‘y Q/cceer;]:?a%% malr 'ge tge?ul n]| the preparation of saits

useful am{eane]:l@@e:s) i+, dbdaining, the Sompouhdsnehitiee dovendiper any ctheir
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10 pharmaceutically acceptable salts and solvates.

The terms C,_;alkyl or alkylene and C,_salkyl or alkylene as used herein respectively
contain 1 to 3 or 1 to 6 carbon atoms and appropriately include straight chained and
branched alkyl or alkylene groups, typically methyl, methylene, ethyl and ethylene
15 groups, and straight chained and branched propyl, propylene, butyl and butylene
groups. The term C,galkenyl or alkenylene as used herein contains 2 to 6 carbon

atoms and appropriately includes straight chained and branched alkenyl and
atkenylene groups, in particular propenyiene or the like.

20 The term C,.3 alkyleneoxy as used herein denotes -O-C,.3 alkylene-, wherein C,.5
alkylene is substantially as defined above, e.g. -O-CH,- etc.

The terms C4g cycloalkyl, Css cycloalkylene, C,¢ cycloalkenyl and C,s
cycloalkenylene include cyclic groups containing 4 to 6 carbon atoms, such as

25 cyclopentane, cycliopentylene, cyclohexane, cyclohexylene, cyclohexene and
cyclohexenylene.

The term halogen as used herein includes fluorine, chlorine, bromine and iodine.

30 The term 5- or 6-membered heterocyclic group as used herein includes 5- or 6-
membered unsubstituted heterocycloalkyl groups and substituted or unsubstituted
heteroaryl groups, e.g. substituted or unsubstituted imidazolidinyl, piperidyl,
piperazinyl pyrrolidinyl, morpholinyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl,
pyrrolyl, pyrazolyl, imidazoly!, pyranyl, furyl, thienyl, oxazolyl, isoxazolyl, oxadiazolyl,

35 thiazolyl, thiadiazolyl, triazolyl or tetrazolyl.
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10 or a tautoneric formthereof, and/or a pharmaceutically acceptable salt
or solvate t her eof . Those skilled in the art wll recognize that
stereocenters exist in conpounds of Forrmula (1). Accordingly, the
present invention includes all possible stereoisoners 15 and geonetric

i sonmers of Fowowbaisd) and includes not only racenic conpounBSI/ERR7/00916 -

also the optically active isoners as well. Wen a conpound of Fornmula (1)
is desired as a single enantioner, i nmay be obtained either by
resol ution of the final product or by stereospecific synthesis from
either isonerically pure starting material or any conveni ent

I nternmedi ate. Resolution of the final product, an internediate or a 20
starting material may be effected by any suitable method known in the art.
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Aptly A represents any of phenyl, heteroaryl (e.g. pyridyl) or c
15 XN

wherein fused ring C represents a 5-membered heteroaryl group containing at least

one nitrogen heteroatom and optionally a further heteroatom selected from nitrogen

and oxygen (e.g. oxazolyl, imidazolyl). Particularly A represents any of phenyl,

pyridyl, piperazinyl, or benzoxazolyl, any of which can optionally be substituted by
20 one or more C,_; alkyl, especially phenyl, piperazinyl, or pyridyl.

B suitably represents any of C,.;alkylene (e.g. methylene), -N(CH,)C,_salkylene (e.g.
“N{CH3)(CH,);-) or Het-C,¢ alkylene, wherein Het represents a 5- membered
heterocyclic group containing at least one nitrogen heteroatom and optionally at

25 least one further heteroatom selected from oxygen and sulfur (e.g. pyrrolidiny!,
oxazolyl and thiazolyl) and aptly substituted by C,.alkyl. Particularly B represents -
N(CH;3}(CHy,),, oxazolyl -C,.¢ alkylene, which oxazolyl is optionally substituted by C;.5
alkyl, or thiazolyl which is optionally substituted by C,_3 alkyl.

30 Appropriately Alk represents methyiene.

Appropriately R' represents hydrogen, methy! or ethyl, especially hydrogen.
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met hanesul foni c, napht hal ene-2-sul fonic. benzenesulfonic

hydr oxynapht hoi c, hydroi odic, malic, steroic, tannic and the |iKke.
Q her acids such as oxalic, white not i n thensel ves pharmaceutically
acceptabl e, may be useful in the preparation of salts useful as

I nt er medi at esoBwaodt ai ni ng t he conpounds of the invention aPCIEPRT0NIIS
phar maceutically acceptable salts. Mre specific exanples of suitable basic

salts i nclude sodium I|ithium potas8 um nagnesium alum nium
calcium zinc, N Nerr]- di benzyl et hyl enedi am ne, chl or oprocai ne,
chol i ne, di et hanol am ne, ethyl enedi am' ne, N- net hyl gl ucam ne and

procai ne |t eferences he e|n t und according to the
i nvent i on%a S[Y TRPERRRMS HE?%V‘(SPEBEE{W&PQ hyope gy more hatogen
phar naceutatoms) sugis camtamioaausalswsﬁmeds dberayb sPreferably ThaepresentsC-NR’R*

al ko sphkighRaf 88harbibbicth ddschbed! \XbRBRIPRYSEIGRENE 1) OJ;&@@?NA%G' y

contain 1 to

chai ned afgreinbefors sfdeseribed, kﬁ dﬁpﬁﬁﬂ@wsene\;) bd - t,y[ﬂ"cal

met hyl 8ne espedislly ar(d:=e)hELRérmwdlﬁamgmaugsoupaﬂg$ @brésegntéd bhm‘nmiu@éld br anched
propyl, propyl ene, butyl and butyl ene groups. The term ([ err]al kenyl
or al kenyl ene as used herein contajns to 6 carbon atons and
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I I
Chorr] oGS g G S M o Tt
etc. 10 °’°‘Pﬁé"t‘%9" g alkylgroupsy] oal kyI Clerr] cycloal kylene, C[err]
cycl oal kenyl and C[err] cycl oal kenyl ene include cycl | C groups -

cont a1l o, deirbafing s RBRIGER: st Abstan 4 ARG SUELANRN LGS

cycl ohexane, exeny %ene

The ter m fuRBYb,T JEPIESERTSHa RaNd ARG IR EEpresarss mnyﬁmsnonauy Subsiited tng
i odi ne.  cobé orTharethaiogen atomstomareber mdréBi.g atkyl/gioups)yr oup as used herein

i ncl ug s 5- or 6- menber ed unsubstituted heterocycloarkyl groups and
substl or unsub hetero tituyt or
unsubst i | t JEPresen's, 'ﬁﬁ?ﬁe“?)‘ §e-8; Rrppeny: r¥e) g{) BF‘%??PFFyla %W‘ oFPgi ﬁyl ,
nmor phol i nyeptepgniscnhenyb(ppﬂdnanyrsﬂbsﬂmd by onedr mgrertadogern atoms); pyrrolyl,
pyrazol yl, imdazolyl, pyranyl, furyl, thienyl, oxazolyl, isoxazolyl,

oxadi azol Y} ;o Soemt 'l‘.&%{e’él&’atke&y?éﬁéj-' (%?g‘?'c%toh%&ér?ﬁené’) Teptesent? 3'Banid and
20 R°represents phenyl;

Y represents phenyl, T represents a bond and R® represents a heterocyclic group
substantially as hereinbefore described (e.g. piperidyl);

25 Y represents a bond, T represents a bond and R°® represents a bicyclic ring
N\-,

: D
N4
a 6-membered heterocyclic ring, in particular pyranyl substituted by (C=0));

substantiaﬂy as hereinbefore described (e.g. D represents

Y represents phenyl, T represents a bond and R® represents C,¢cycloalkyl (e.g.
30 cyclohexyl);

Y represents phenyl, T represents C..; alkyleneoxy (e.g. -O-CHz-) or N(R®%- (e.g. -
NH-) and R°® represents phenyl.

i |iiiiim“ii|ﬁifi’ |||T““




7 By substituted heterocyclic group is nmeant a 5 or 6 nenbered
het eroaryl group substituted by one or nore of the follow ng; hal ogen
atons, (Cerr] alkyl, ([err] alkoxy groups, ([err] al kylene N

Rlerr]Rerr] (where each RO and Rerr] is idependently hydro en, er
[err]al kyl, -6@semugo€l[err] alkyl or CJerr]Cferr] alkyl, %}3 kﬁ@f rr]
alkyl), Cerr] alkylene CJerr]H ({err] al kyl ene CCIerr]C[err]
alkyl, -OCH err]C(ONHerr], -Cerr]fluoro@kyl, -CN or SCerr] alkyl.
In formula (lI) above, in the case where Y represents a bond, the nitrogen

atom of - NR3R4 is directly linked to -(C=0 or (CH(OH)) of R4, ie. Z
represents -N err c=0 10 er or -N(R[ CH T- ,
S h Larl'y. Prefombhouben i TepeesenisNFEBS R sbareseie H and R! (eprsents Y (AT

of Re-err] i R5 dhe @aid MH ankedid CRDpard poSﬁonZd mmemeeaa\ otheron Y (wmch is

the case PR § Khipor 0, Kncue Wi oo i ilbegly Sl
-N(Rlerr])- ?WGH'@PQ?" tomay Fe1aly). Cosialigpy- o1oup] CosalkyleneNRER
represerg s éébh aERY is hdependemly h?d@geﬁyO1QYbD<VDV-Sﬂ§C1.3alkyI or -cozc1-

gont ai ni \é\ge e;gt%d ﬁHe ?)ag@h ni ?%S@ﬁﬁﬁﬂ?g Gat o 8&2&& ona PI‘ ‘lfjg?':t her

het er oat om ©8HE{@INK»om ni t r ogen and oxygen (e.g. oxazol yI
i mdazolyl). Particularly A represents any of phenyl, pyri dyI

o 2311%”&%@{93&%?(3%%%&} % irelbéefls gﬂeﬁ%heﬁyﬁp SSE A ol 812 éf”# 5
represents C,_5 alkyl or phenyl e.g. R" represents

NN

O~
R13

15  wherein R* represents phenyl or OCH,.

An appropriate subgroup of compounds according to the present invention can be
represented by formula (la)

S GO

A—B— 0'——\/ NQ (ta)
Ar
/

0 =/
N
x>~

wherein A and B are substantially as hereinbefore described, and Ar represents

phenyl or a 5- or 6- membered heteroaryl group containing at least one heteroatom
selected from oxygen, nitrogen and sulfur; and salits and solvates thereof.

20

25 Suitably in formula (la), A is selected from phenyl, pyridyl and benzoxazoyl. In
particular, A in Formula (la) represents phenyl or pyridyl. Furthermore, B in Formula
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B suit abl
-N(CH err
Het-C err
het er ocyc
optionall
sul fur (e
substi t ut
N(CH err]
optionall
opti onal |
repr esent
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y represents any of (Cferr]al kylene (e.g. nethylene),

])derr]al kylene (e.gqg. -N(CH err])(CHerr])[err]-) or

] al kyl ene, wherein Het represents a 5- nenbered

lic group containing at | east one nitrogen heteroatom and

Y @¥lo9o7den7l east one further heteroatom sel ected f PEREPRYW8I and
.g. pyrrolidinyl, oxazolyl and thiazolyl) and aptly

ed by (Jerr]alkyl. Particularly g represents -

Y(CH err])[err], oxazolyl -Cerr] alkylene, which oxazolyl is

y substituted by Cerr] al kyl . or thiazolyl which is
y substituted by Cerr] aIkL. 30 Appropriately Al k
gandshpuitably selected fromprlﬂér%aaﬁmenq esutistantialiy s @at berejnbeaforen,

met hyl —or ggédhtled Sﬁ@qwadzuélﬂvleﬁeoeggbnauy substituted by Cyalkyl substantially as
L

phenyl su
substi t ut

her ei ef
her ei %ef Rieth

SHEET . t - I
berebicre dgscohed fn pacuEt Formia (2D sharesererNGHLEHoRAT
oxazolylAy4 salkylaries rwhich @xazolyl cisc nptionaliy3 Rubstituteds biys Cagaliyl) leyg.as
ﬁescri bed. Generally R3 represents hydrogen. As

ore described, Rerr] represents -Y-(C=O)-T-Rerr], or

-Y-(CH(OH))-T-Rerr] 5 especially -Y(C=O-T-Rerr], and particul ar

gr oupi ngs
(optional
Clerr]al k
Rl err]

one 010 noD

15

20

25

30

Arpgrticdensubdroyp Bf therdompulinddaf formula 1\arecqongoantis of feemyla (1):

|y substituted by one or nore hal ogen atons, or one or nor e
w e.g. methyl groups), T represents a bond or an oxygen atom and
hey esents Cerr] alkyl or phenyl (optionally substituted by

re hal ogen atonms 10 or one or nore Cferr] al kyl groups);
A is selected from the group consisting of:

{)] phenyl optionally substituted by one or more halogen atoms;

(i) a 5- or 6- membered heterocyclic group containing at least one heteroatom
selected from oxygen, nitrogen and sulfur; and

N N
(i)  a fused bicyclic ring C . wherein ring C represents a heterocyclic
X~

group as defined in point (ii) above, which bicyclic ring is attached to group B
via a ring atom of ring C;

B is selected from the group consisting of.
(iv) Cysalkylene;
(v} -NRC, salkylene, wherein R? represents hydrogen or C, alkyl;

(vi) a 5- or 6- membered heterocyclic group containing at least one nitrogen
heteroatom and optionally at least one further heteroatom selected from
oxygen, nitrogen and sulfur and optionally substituted by C, ; alkyl; and

{vi) Het-C, salkylene, wherein Het represents a heterocyclic group as defined in
point (vi) above;

This Sheet Has Been Re{ilaced
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Y represents a heterocyclic group substantially as herei nbefore described
(e.q. thienyl), T represents a bond and R err] represents phenyl
(optionally substituted by one or nore hal ogen atons or one or nore
Cerr] alkyl groups); 15 Y represents (Jerr]. 6al kenyl ene- é?e{ .
propenyl ene) , WP a78p02sent s a bond and Rl err] r epr esent BCHK 916 -
(optionally substituted by one or nore hal ogen atons); Y represents
C err]cycl oal kenyl ene- (e.g. cycl ohexenyl e‘h‘g), T represents a bond and 20
Rlerr] represents phenyl; Y represents phenyl, T represents a bond
and Rlerr] represents a heterocyclic group substantially as

her ei nbef ore descri bed (e,g. piperidyl); 25 Y represents a bond, T
repr esent spdk[ﬁﬂfﬁsmqit{se\kg?“gépresent s a bicyclic ring

[err]- substantially as herei nbefore described (e.g. D represents

a 6-rrenberq;gi,]gs[,%'egfsyﬁsj,drg%%& ggﬁg%g,rgarticul ar pyranyl substituted by
S p

(C0); represe yI','T represents a bond and R[err]
represents CJerr]cycloal kyl (e.g. 30 cycl ohexyl); Y represents
phenyl , §T Zisrsefetéd fréincthe lgraukodresistimgyof( e. g. -O-CH err]-) or N(Rerr])-
(e.g. - NH-) and R5 represents phenyl.

9

(viii) -(C,.jalkylene) phenyl, which phenyl is optionally substituted by one or more
halogen atoms; and

10 (ix) -NR°R® wherein R® represents hydrogen or C,; alkyl, and R* represents -Y-
(C=0)-T-R®, or -Y-(CH(OH))-T-R°, wherein: .

(a) Y represents a bond, C,¢ alkylene, C,¢ alkenylene, C.¢ cycloalkylene
or cycloalkenylene, a heterocyclic group as defined in point (vi) above, or

15 phenyl optionally substituted by one or more C,., alkyl groups and/or one or
more halogen atoms;

{(b) T represents a bond, C,, alkyleneoxy, -0- or -N(R®)-, wherein R®
represents hydrogen or C, 5 alkyl,

20
(¢} R® represents C,s alkyl, C,; cycloalkyl or cycloatkenyl, pheny!
optionally substituted by one or more halogen atoms or one or more C,_; alkyl
groups, a 5- or 6- membered heterocyclic group as defined in point (i) above,

NN

or a bicylic fused ring . D wherein ring D represents a 5- or 6-
N

25 membered heterocyclic group containing at least one heteroatom selected
from oxygen, nitrogen and sulfur and optionally substituted by (=0), which
bicyclic ring is attached to T via a ring atom of ring D;

or a tautomeric form thereof, and/or a pharmaceutically acceptable salt or solvate
30 thereof.

Particular compounds according to the present invention include:
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Preferably when Z represents NRerr]Rerr] R err] represents H and R err]
represents Y-(C=0-T- Rl err] the said NH and said (C=0 are positioned
ortho to each other on Y (which is phenyl), T is a bond or -O, Rerr]
is Clerr] alkyl, or phenyl (optionally substituted by one or nore:

hal ogen atomgos@hsoy] al kyl. Cferr] al koxy groups, PCT/EP97/00916 -
Cerr]atkyl eneNRO[err] Rl err] where 5 each Rerr] and Rerr] is

i ndependent|ly hydrogen, Clerr] alkyl, -S@perr]Cerr]Cerr]atkyl, or

-CJerr]Cerr] [err]al kyl, - SOerr]NHC[err]al kyl, C[err]

al kyl eneC2H, Cerr] alkyleneCerr](err]alkyl, or -

CCH err]C(ONH err]). Particularly suitably Y represents phenyl, T

r epr esent sﬁ-a—Benzylmy-pmmthl(Sﬁ[(ém?thym-wef&-pbmls)rq@&rmia}m'mokmnionip henyl

559 Wr'?[e” Pg% Shylamine sait t[e”] ]
erein rr] represen rqpr.iate

subgroup or mgmm?m&’%é Bxe gﬂ?e’M\Pé?R?WI’?'EQH?‘B&p‘ nic

r epr esent extidometiod esten (| a) [err]

Ar 5 2(S)-(2-Benzoyl-cyclohex-1-enylamino)-3-(4-benzyloxy-phenyl)-propionic acid

dicyclohexylamine salt
2-{2-benzoylphenylamino)-3-(4-benzyloxyphenyl) propanoic acid
3-(4-Benzyloxy-phenyl)-2-(2-benzyloxy-phenylamino)-propionic acid methyi ester
3-(4-Benzyloxy-phenyl)-2-(phenyicarbamoyl-phenylamino)-propionic acid methyl

10 ester
3-(4-Benzyloxy-phenyl)-2-[2-(piperidine-1-carbonyl)-phenylamino}-propionic acid
methyl ester
2-(3-Benzoyi-thiophen-2-yl-amino)-3-(4-benzyloxy-phenyl)-propionic acid
2-(2-Benzoyl-thiophen-3-yl-amino)-3-(4-benzyloxy-pheny!)-propionic acid

15 3-(4-Benzyloxy-phenyl)-2(S)-[(4-oxo-4H-chromene-3-carbonyl)-amino]-propionic acid
methyl ester.
2-(2-Benzoyl-phenylamino)-3-{4-[2-(methyl-pyridin-2-yl-amino)-ethoxy}-phenyt}-
propionic acid
2(S)-(2-benzoyl-phenylamino)-3-{4-[2-(methyl-pyridin-2-yl-amino)-ethoxy}-phenyl}-

20 propionic acid
2-(2-Benzoyl-phenylamino)-3-{4-{2-(methyl-pyridin-2-yl-amino)-ethoxy}-phenyl}-
propionic acid ethyl ester
2-(1-Methyl-3-oxo0-3-phenyl-propenylamino)-3{4-[2-(methyl-pyridin-2-yl-amino)-
ethoxy}-phenyl}-propionic acid dicyclohexylamine salt

25 3-{4-[2—(benzoxazoi-2-yi-methyl-amino)-ethoxy}-phenyi}-z-(z-benzoyl-pheny!amino)-
propionic acid
3-{4-]2-(benzoxazol-2-yl-methyl-amino)-ethoxy]-phenyl}-2-{2-benzoyl-phenylamino)-
propionic acid
3-{4-[2-(Benzoxazol-2yl-methyl-amino)-ethoxy]-phenyi{}-2(S)-{1-methyl-3-oxo-3-

30 phenyl-propenylamino)-propionic acid dicyclohexylamine salt
3-{4-[2-(Benzoxazol-2-yl-methyl-amino)-ethoxy]-phenyl}-2(S)-[3-(3-iodo-phenyl)-1-

- methyl-3-oxo-propenylamino]-propionic acid dicyclohexylamine salt

3-{4-[2-(benzoxazol-2-yi-methyl-amino)-ethoxy}-phenyl}-2-(2-benzoyl-4-methyl-
phenylamino}-propionic acid
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20 wherein A and B are substantially as herei nbefore described, and

Ar represents phenyl or a 5- or 6- nenbered heteroaryl group
contai ning at | east one heteroatom sel ected from oxygen, nitrogen
and sul fur; and salts and sol vates thereof. 25 Suitably in formul a

(la), Ais sqlpginshsfromphenyl, pyridyl and benzoxazoyl. | FCI/EPIT0916
particular, Ain Forrmula (la) represents phenyl or pyridyl. Furthernore, B

in Formul a 13 10
(la) is suitably selected from -NRerr](err]alkylene substantially as
her ei nbef ore described and Het-( err]al kyl ene optionally substituted
by (err]al kyl substantially as her ei nbef ore described. In particular,

B in For rmBd%&dbenmméﬁ%md%ﬁ{mmhm}epm}wﬂ-z& -benzoyl-4-chloro-
oxazol yl - CF’EEWQHWA)%@% Wit &dig 0xazol yl is optionally substi | tut ed by

] bbb 2 MG o T2

sel ected fpwpmrlueagld)up consi sting of: (1) phenyl opt ionally

substi t yt ed @y 1M BkaiBl Ly BlRERIIN-2RAEmethoxy)-phenyll-2-(2-benzoyl-
phenylamino)-propionic acid
3-[4-(1-benzoxazol-2-yl)-pyrrolidin-2S-yl-methoxy)-phenyi]-2-(2-benzoyi-
phenylamino)-propionic acid
3-{4-[2-(Benzoxazol-2-yl-methyl-amino)-ethoxy)-phenyi}-2-(2-cyclohexanecarbonyl-

10 phenylamino)-propionic acid
3-{4-[2-Benzoxazol-2-yl-methyl-amino)-ethoxy]-phenyi}-2-(2-benzoyl-thiophen-3- ]
ylamino)-propionic acid,
3-{4-]2-(Benzoxazol-2-yl-methyl-amino}-ethoxy}-phenyl}-2-benzyl-propionic acid
trifluoroacetate.

15 3-{4—[2—(Benzoxazol-z-yl-methyl-am:no)—ethoxy]—phenyl}-Z—(z-bromo-benzyl)-
propionic acid trifluoroacetate.
3-{4-[2-(Benzoxazol-2-yl-methyl-amino)-ethoxy}-phenyl}-2(S)-{(4-oxo-4H-chromene-
3-carbonyl)-amino)-propionic acid.
2(S)-(2-Benzoyl-phenylamino)-3-{4-{2-(5-methyl-2-phenyl-oxazol-4-yl)-ethoxy}-

20 phenyl}-propionic acid
2—(2-Benzoyl-phenylammo)-3-{4-[2—(4-chloropheny!)-thlazol-4ylmethoxy]-phenyl}-
propionic acid
3-{4-(2-Benzoimidazol-1-yl-ethoxy)-phenyl}-2-(2-benzoyl-phenylamino)-propionic
acid

25 2(S)-(2-benzoyl-phenylamino}-3-{4-{2-(5-methyl-2-(4-methoxy)-phenyl-oxazol-4-yl})-
ethoxy}-phenyl}-propionic acid
2(S)-(2-benzoyl-phenylamino}-3-{4-[2-(5-methyi-2-(4-flucro)-phenyl-oxazol-4-yl)-
ethoxy}-phenyl}-propionic acid
2(S)-(2-benzoyl-phenylamino)-3-{4-[2-(5-methyl-2-(5-methyl-thien-2-yl}-oxazoi-4-yl)-

30 ethoxy}-phenyl}-propionic acid
2(S)-(2-benzoyl-phenylamino)-3-{4-[2-(5-methyl-1-phenyl- 1H-pyrazol-3-yl)-ethoxy}-

phenyl}-propionic acid

i i \lﬂi“““‘




15 (ii) a 5- or 6- nmenbered heterocyclic group containing at |east one

het er oat om sel ected from oxygen, nitrogen and sulfur; and
(rii) a fused bicyclic ring [err] wherein ring C represents a

het erocyclic group as defined in point (ii) above, which

bi cyclic ri b éssedst ached to group B 20 via a ri n§CREERWP1I& ing C
Bis selected fromthe group consisting of: (iv) derr] alkylene;

25 (v) -NR[err] ([ err]al kyl ene, wh#d ei n Rl err] represents hydrogen
or (Jerr] -al kyl; (vi) a 5- or 6- nenbered heterocyclic group
containing at |east one nitrogen heteroatom and optional ly at
| east one further heteroatom selected from xyge nit rogen and

sul fur an@(8p(2-baazav-pbanyaming) {40~ (@[-r@ewl-ammndmcvl-oxazowqu-et oxy}-
:_Iﬁt d err]p%ehyﬁ__%p%) %%ﬁ?ﬂ )n gggvgepresent s a heterocyclic group as defined
11 2(S)-(2-benzoyl-phenylamino)-3{4-]2-(5-methyl-2-morpholin-4-yl-thiazol-4-yl)-
ethoxy}-phenyl}-propionic acid
5 2(S){2-benzoyl-phenylamino)-3-{4-[2-(5-methyl-2-(4-pyridyl)-thiazol-4-yl)-ethoxy}-
phenyl}-propionic acid
2(3)-(2-benzcyl-phenylamtno)—3—{4-[2—(Z-dmethylammo-s-methyt—th:azol-4-yl)~
ethoxy]-phenyl}-propionic acid
2(S)-(2-benzoyl-phenylamino}-3-{4-[2-(5-methyl-2-(5-methyl-isoxazol-3-yl)-thiazol-4-
10  yl)-ethoxy]-phenyl}-propionic acid
2(S)-(2-benzoyl—phenylamino)—3—(4-{2—[5;methyl-2-(4—methyl[1 2,3}thiadiazol-5-yl)-
thiazol-4-yi]-ethoxy}-phenyl}-propionic acid
2(S)~(2-benzoyl-phenylamino)-3-(4-{2-|5-methyl-2-(4-methyl-piperazin-1-yl)- thiazol-
4-yl}-ethoxy}-phenyl)-propionic acid
15  2(S)-(2-benzoyl-phenylamino)-3-{4-{2-[2-(3-dimethylamino-propytamino)-5-methyl-
thiazol-4-yl}-ethoxy}-phenyi)-propionic acid
2(S)-(2-benzoyl-phenylamino)-3-{4-{2-[2-(2-methoxy-ethylamino)-5-methyi-thiazol-4-
yil-ethoxy}-phenyl)-propionic acid ,
2-(1-Carboxy-2-{4-[2-(5-methyl-2-phenyl-thiazol4-yl}-ethoxy]-phenyl}-ethylamino)-
20 benzoic acid methy! ester
2-(1-Carboxy-2-{4-[2-(4-clhorophenyisulfanyl)-ethoxy]-phenyli}-ethylamino)- benzoic
acid methyl ester
2-{1-Carboxy-2-[4-{1-phenyl-pyrrolidin-2-yimethoxy)-phenyl}-ethylamino} benzoic
acid methyl ester |
25 3-{4-[2-(Benzoxazol-2-yl-methyl-amino)-ethoxy}-phenyl}-2-(2-cyclopentanecarbonyl-
phenylamino)-propionic acid
3-{4-{2-(Benzoxazol-2-yl-methyl-amino)-ethoxy]-phenyl}-2-(2-cycloheptanecarbonyl-
phenylamino)-propionic acid

eet Has Been R laoed

i \|ll|\ \l\l \I\




Al k represents ([err]al kyl ene; R represents hydrogen or (err]

al kyl ; 5 Zis selected fromthe group consisting of: (viii)

-(C err]al kyl ene) phenyl, which phenyl is optionally substituted by one or
nor e hal ogen atons; and 10 (ix) -NR[err]Rerr], wherein

Rl err] repressopgstydr ogen or CJerr] alkyl, and R err] repr eBENWEBY7/09916 -
(CO-T-Rerr] , or -Y-(CHOH))-T-Rerr], wherein: (a) Y
~represents a bond, Clerr] alkylene, Cerr]18l kenylene, Cerr] cycl oal kyl ene
or cycl oal kenyl ene, a heterocyclic group as defined in point (vi) above, or
15 phenyl optionally substituted by one or nore (Jerr]al kyl groups
and/ or one or nor e hal ogen at ons; (b) T

represents 3445[@(&%%%10]-2@*!%&?%&10)-eﬂwoxw-phéhﬁ-er(zicxctohahsm@cmbahw r]
represents rogen or err Cc Rl err]
represents L@'?']P“&F‘X‘?F’“"@[‘@'PPP"&%‘PGaI kyl or cycl oal kenyl phenyl

opt i onal | y3344%@%%8%@2%%%&5%«%&0%&;@&?@5%@@2 Q- l%h@kaﬁ%a%&liﬁf r]

al kyl erocy |c group as
defined i nZm)etttyf-euH—pyazoba-ylammo)-propzomc acigr a bicylic fused ring [err]

Sont ai nPng e PEBNES TR 2 RstPU e E By ehe T 25 BenghyahBRE DR 2O 1
ni trogen anfansinbj-propidiic agidi onal |y substituted by (=0, which
bicyciic ring is attached to T via a ring atomof ring D
(%-Cyc lohexanecarbonyl-phenylamino)- %-{4~[2—(5—methyl -phenyl—oxaonoyl)-
ethoxy}-phenyl}-propionic acid
2-(2-Cyciohexanecarbonyl-phenylamino)-3-{4-[2-(5-methyl-2-phenyl-oxazol-4-yl)-

10  ethoxy}-phenyi}-propionic acid
3:[4-(1-Benzoxazol-2-yl-pyrrolidin-3-yloxy)-phenyl}-2-(2-benzoyl-phenylamino)-
propionic acid
3-{4-[2-(5-Methy)-2-phenyl-oxazol-4-yl)-ethoxy}-phenyl}-2(S)-[2-(pyridine-4-carbonyi)-
phenylamino]-propionic acid

16  3-{4-[2-(5-methyl-2-phenyl-oxazol-4-yl)-ethoxy]-phenyl}-2(S)-[2-(pyridineN-oxide~-4-
carbonyl}-phenylamino}-propionic acid
3-{4-[2-(5-Methyl-2-phenyl-oxazol-4-yl}-ethoxy]-phenyl}-2(S)-[2-(pyridine-3-carbonyi)-
phenylamino}-propionic acid
3-{4-[2-(S-methyl-g-phenyl—oxazoM-yl)—ethoxy]—phenyl}-z(S)—[Z—(pyridine—N—oxide—&

20 carbonyl)-phenylamino}-propionic acid
2S-(2-benzoyt-phenylamino)-3-{4-[2-(5-methyl-3-phenyl-pyrazol-1-yl)-ethoxy}-
phenyl}-propionic acid
2S~(2~benzoyl-phenylammo)-3-[4-(1-pyndm-z-yi-pyrroﬁdm—zs-yl-methoxy)-pheny!]-
propionic acid

25 28-(2-benzoyl-phenylamino)-3-{4-[2-(1-methyl-4-phenyl-1H-imidazol-2-yi)-ethoxy}-
phenyl}-propionic acid
2S-(2-benzoyl-phenylamino)-3-{4-[2-(3-furan-2-yi-5-methyl-pyrazol-1-yl)-ethoxy}-
phenyl}-propionic acid
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or a tautoneric formthereof, and/or a pharnmaceutically acceptable salt or
solvate 30 thereof. Particul ar conpounds according to the
present invention include:

12

3- (4-Benzyl 1)-2(S)-(1-net hyl - 3- oxo- 3- phenyl - propen ' = r opi on
e aci dqg?sc??fc ohexyi am ne salt 3- (4-Benzyl oxy- pheny*ﬁ&%@?‘gﬂzﬁl

- et hyl - 3- oxo- 3- phenyl - propenyl am no) - pr opj fﬁnlc acid nethyl ester 5
2(S)-(2-Benzoyl - cycl ohex-1 - enyl am no) - 3- (4- benzyl oxy- phenyl ) propi oni c acid
di cycl ohexyl am ne salt 2- (2- benzoyl phenyl am no) - 3- (4- benzyl oxyphenyl )
propanoi ¢ acid

cstor S RHERN cheyemnERI I TS R S BhaRu 24eRpL: 93%*”5%93. oni ¢
acid met hphe”z@l}-mepuemcactd 3- (4- Benzyl oxy- phenyl ) -2-[ 2- (pi peri di ne-

2 (3. Bonz AL RFDEARSGRRINE R T2 {Eristhopmaby Dby o bemibt aci d

2-(2- Benzqﬁ,déiampjw ﬁgﬁ(ygq) ropionfc &68zYy! oxy- phenyl) - propi onic acid 15
3-(4- Benzyl 0X z phenyl Sg-[ - 0X0- 4H-chr onene- 3- car bonyl ) - am no] - pr opi oni

c acidb y@glegylamxno)-3-{+[2-(5methyl-2—phenyl—3H-xm|dazoM-yl)-ethoxy]—
I2}(2 Benz progﬂ?}é‘éﬁmé‘%}ﬂ ﬁyél%cﬁl%rﬁdgf‘star}yl pyri di n-2-yl - am no) - et hoxyl - pheny
2S-(2-benzoyl-phenylaminc)-3{4-[2-(5-methyl-2-phenyl-thiazol-4-yl)-ethoxy]-phenyl}-
propionic acid

2(S)-(2-benzoyl-phenylamino)-3-{4-[2-(5-methyl-2-(3-methyl-thien-2-yl)-oxazol-4-yl)-

10 ethoxy]-phenyl}-propionic acid
2(S)-(2-{4-[2-(5-nitro-2-pyridyloxy)-ethoxy]-phenyl}-1-methoxycarbonyl-ethylamino)-
benzoic acid
2(S)-(2-{4-[2-(5-chloro-2-pyridyisulfanyl)-ethoxy}-phenyi}-1-methoxycarbonyi-
ethylamino)-benzoic acid

15  2(S)(2-{4-[2-(N-ethyl-2-methyi-toluidino)-ethoxy]-phenyl}-1-methoxycarbonyl -
ethylamino)-benzoic acid
3~[4—(3—8enzoxazol—2—yl-thiazoiidin-4(R)—ylﬁethow)—phenyl}-Z(S)-(z-benzoyl-
phenylamino)-propionic acid
3-{4-]2-(benzoxazol-2-yl-methyl-amino)-ethoxy]-phenyi}-2-[2-(4-trifluoromethyi-

20 benzoyl)-phenylamino-propionic acid
3-{4-[2-(benzoxazol-2-yl-methyl-amino)-ethoxyl-phenyl}-2-[2-(2-thiophenecarbonyl)-
phenylamino-propionic acid _
3-{4-[2-(benzoxazol-2-yl-methyl-amino)-ethoxyl-phenyl}-2-{2-(3-thiophenecarbonyi)-
phenylamino-propionic acid

25 3-{4-[2-(benzoxazol-2-yl-methyl-amino)-ethoxy}-phenyl}-2-[2-(3-
trifluoromethylbenzoyl)-phenylamino-propionic acid
3-{4-[2-(benzoxazol-2-yl-methyl-amino)-ethoxy]-phenyl}-2-{2-(2-trifluoromethyl-
benzoyl)-phenylamino-propionic acid
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2(S)-(2-benzoyl - phenyl am no) 3- {4-[ 2- (net hyl - pyrdi n- 2-yl - am no) - et hoxy] - phen
yl}- 20 propionic acid

2- (2- Benzoyl - phenyl ami no) - 3[ 4- [ 2- (nethyl pyr di n- 2-yl - am no) et hoxyl - phenyl ) -
propi onic acid ethyl ester

- Met hyl - 3- oquagabﬁﬁyl-propenylan1no) 3{4 [ 2- (et hyl - pyri di NPQEEPITENGO) -
et hoxyl - pheny) - propi oni ¢ acid di cycl ohexylam ne salt 25

3-{4-[ 2- (benzoxazol - 2-yl - met hyl - am no) - et hddy] - phenyl } - 2- (2- benzoyl - phenyl a
m no) - - propionic acid 3-{4-[ 2- (benzoxazol - 2-yl - net hyl - am no

) et hoxy] - phenyl } - 2- ( 2- benzoyl - phenyl am no) - propi oni c acid 3-(
4-[ 2- (Benzoxazol - 2yl - net hyl - am no) et hoxyl - phenyl ]-2(S)- (1 - nethyl - 3- oxo- 3-
30 phenyl 3Wmmaud)2-mpﬂwhamimhmmhwa methgay-éenzoyf)-

3 {4-]2- (Ben zol am no) - et hoxy] - phenyl } - 2(S) - (3- (3-i odo- pheny
1)-1 - ?W"'@%&?&"Cp?%ﬁenyl am nol - propi oni c acid dicycl ohexyl am ne
sal t 3-{4—[2—(benzoxazol—2-yl-methyl-ammo)-ethoxyl—phenyl}-z-[2-(2—methoxy-benzoyl)-

3-{4-(2- (benzoxazol -2-yl - et hyI - am no) - et hoxy] - phenyl }-2 (2- benzoyl - 4- net hy
I- pReeRYIAMINAYropianis akidc aci d

3 {4 [ 2- ?beﬁé éb?naoxafol-z-%methg%arr?g}o) -etﬂcg%)] Hglk %{f-(% r?sthgenzoyl 4-chl or

o- phenbéraaytiephenylamiooipropionit acid 3- [ 4- ( 1 - Benzoxazol _
agl él 5 Pyr r ° ﬁ-ﬁ-ﬂz m&hyi(a\@lmgrtr]lg%ll Legzc‘y%)- Seryn mmBTEQX-[E r& gthyl-z-phgnﬁp' onte
penzoxazal oRa2014- ) 0kY bl -propiBRic/sekd hydioRRikiie2- ( 2- benzoy! -

phenyl am no%d rop| oni ¢ acid

- benzoxazol ngthy&bﬁnm»ymhém!afwﬂy}Sﬂﬁm5-}n¢_thxlzﬁ-aleem&wazol4,-y!)-

phenyl agg noLa R OPhREHYR-HopMnic acid hydrochloride
3-{4-{2-(benzoxazol-2-yl-methyl-amino)-ethoxy]-phenyl}-2-[2-(2,6-dimethylbenzoyl)-
phenylamino-propionic acid
3-(2-{1-carboxy-2-[4-(2-{5-methyl-2-phenyl-oxazol-4-yl}-ethoxy)-phenyl}-ethylamino}-
benzoy! benzoic acid

15 2-[2-(3-hydroxymethyl—benzoyl)-pheny!amino}-3-{4—{2—(5-methyl—2—p§1enyl-oxazoM-
yl)-ethoxy}-phenyi}-propionic acid
2-[2-(3-aminomethyl-benzoyl)-phenylamino]-3-{4-[2-(5-methyl-2-phenyl-oxazol-4-yi)-
ethoxyl-phenyl}-propionic acid hydrochloride
2-{2-(3-dimethylaminomethyl-benzoyi)-phenylamino}-3-{4-{2-(5-methyl-2-phenyi-

20 oxazol-4-yl)-ethoxyl-phenyl}-propionic acid hydrochloride
2(S)-(1-carboxy-2-{4-{2-(5-methyl-2-phenyl-oxazoi-4-yl)-ethoxy}-phenyl}-ethylaminc)-
benzoic acid methyl ester
2(8)—(1-carboxy—z-{4-{2-(5-methyl-2-pheny!-oxazoM~yI)-etﬁoxy]—phenyi}-ethylamino)—
benzoic acid 2-aminoethy! amide hydrochloride

25 2(S)-(1-carboxy-2-{4-{2-(5-methyl-2-phenyl-oxazol-4-yl)-ethoxy]-phenyi}-ethylamino)-
benzoic acid 3-aminopropyl amide hydrochloride
2-(1-carboxy-2-{4-{2-(5-methyl-2-phenyl-oxazol-4-yl)-ethoxy}-phenyi}-ethylamino)-
benzoic acid methyl amide

" T g




3-{4-[2-(Benzoxazol - 2-yl - net hyl - am no) - et hoxyl - phenyl ) - 2- (2- cycl ohexanecarb
onyl- 1 0 phenylam no)-propionic acid

3-{4-(2-Benzoxazol - 2-yl - met hyl - am no) et hoxyl - phenyl } 2- ( 2- benzoyl -t hi ophen-3
- yl am no) - propi oni ¢ aci d.

3- 4- [ 2- ( Bengfydshdey2- Y| - met hyl - am no) - et hoxy] - phenyl } - 2- berpegverovopioni c
acid trlfluoroacetate 15

3-{4-[ 2- (Benzoxazol - 2-yl - net hyl - am no) - et #®xy] - phenyl } - 2- ( 2- br ono- benzyl ) -
propionic.acid trifluoroacetate.

3-{4-(2-(8enzoxazol - 2-yl - net hyl - am no) - et hoxy] - phenyl } 2(S) - [ (4- oxo- 4H chr om
ene- 3-carbonyl ) -am no] - propi oni ¢ aci d.

2(5)-(2-B (bahmudmwhibmﬂ-a?m%w} pheniyiRg[2-a-hydioxg-benzogh-noxy] -
20 pheny - n|c aci d

2 (2- Benz &P eﬁfpﬁwl%%[zm chl or ophenyl ) -t hi azol - 4yl met hoxy] - phenyl

- yI et hoxw 'f‘ "??i"t?é‘ﬁ‘? kﬂﬂm ﬁﬂm !)21$4-propyisulfamogl-
2(S)-(2- bénmwl)-phemmninq}@ye;ﬁo:{ma[ca (5- et hyl - 2- (4- met hoxy) - phenyl - oxazol 4
2%”8) (5 b@n@o Fg'ﬁwr%ﬁyﬁcéﬂ?}% ’gﬁf&q{%{%@ﬁ&]ﬂ%Wﬁ'??%’ﬂgﬁ'é’ﬁwﬂ oxazol - 4-
gl()S) (2 benz&‘yp‘pwa‘pr%‘hdg): agﬂpIAfOPIZC i -2-(5-net hyl -t hi en-2-yl)-oxaz
- 4- me ngﬁyl fa p%be@,zgws-gﬁpeylaml@p]-3-{4~[2-(5-methyl-z-phenyY
Zéﬁ)enng ?&Qﬁﬁgﬁw’ﬁ@pmwg@%d& éédme?lgﬁl | }- propionic acid
2-[2-(3-methoxycarbonylamino-benzoyl)- phenytam;no]-3-{4-[2—(5—methyl—2—phenyl-.
10 oxazol-4-yl)-ethoxy]-phenyl}-propionic acid
2-[2-(3-hydroxy-benzoyl)-phenylamino]-3-{4-[2-(5-methyl-2-phenyl-oxazol-4-yl)-
ethoxy}-phenyl}-propionic acid
2-[2-(3-carbanoyimethoxy-benzoyl)-phenylamino}-3-{4-[2-(5-methyl-2-phenyl-oxazol-
4-yl)-ethoxyl-phenyl}-propionic acid
15  2(S)-(2-benzoyl-phenylamino)-3-{4-[2-(5-methyi-2-pyridin-4-yil-oxazol-4-yl)-ethoxy]-
phenyl}-propionic acid
2(S)-(2-benzoyl-phenytamino)-3-(4-{2-[5-methyl-2-(4-methyl-piperazin-1-yl)-thiazol-4-
yli-ethoxy}-phenyl)-propionic acid hydrochloride
2(8)-(2-benzoyl-phenylamino)-3-(4-{2-[5-methyl-2-(4-tert-butoxycarbonyl-piperazin-1-
20 yl)-thiazol-4-yl}-ethoxy}-phenyl)-propionic acid
2(S)-(2-benzoyl-phenylamino)-3-{4-[2-(5-methyl-2-piperazin-1-yl-thiazol-4-yl)-
ethoxy)-phenyl}-propionic acid
(S)-(2-benzoyl-phenylamino)-3-(4-{2-{5-methyl-2-(4-methylsulfonyl-piperazin-1-yl)-
thiazol-4-yl}l-ethoxy}-phenyl)-propionic acid
25  2(S)-(1-carboxy-2-{4-[2-(4-dimethylamino-phenyl)-ethoxy]-phenyl}-ethylamino)-
benzoic acid methyl ester
2(S)-{1-methoxycarbonyl-2-(4-(2-[5-methyl-2-(4-methyl-piperazin-1-yl)-thiazol-4-yl}-
ethoxy}-phenyl)-ethylamino}-benzoic acid
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2(S)- (2-benzoyl - phenyl am no) - 3-{4-[ 2- (5- met hyl - 2- pi peridin-1

-yl -oxazol -4-yl) - et hoxy] - phenyl } - propi onic acid
2('S) - (2-benzoyl - phenyl am no) - 3-{4-[ 2- ( 5- net hyl - 2- nor phol i n- 4- yl -t hi azol -4-y
t)- et hoxy] - phenyl } - propionic acid 5

2(S) - (2- benzgy] s-RRY! @am no) - 3- { 4- (2- (5- met hyl - 2- (4- pyri dy| PCTRPAFHOIEy| ) -
et hoxyl - phenyl } - propi onic acid

2(S) - (2-benzoyl - phenyl ami no) - 3-{4-[ 2- ( 2- di Bt hyl anmi no- 5- net hyl -t hi azol - 4-yl
) - et hoxyl - phenyl } - propi onic acid

2(S) - (2-benzoyl - phenyl am no) - 3-{4- (2- (5- net hyl - 2- (5- et hyl -i soxazol - 3-yl) -t
hi azol 4- 10 yl ) - et hoxyl - phenyl } - propi oni ¢ aci d

2(S)-(2-be atsy(mfbnw-awaxmrpw@wmmmmymmmmo)-benzmc acid

[1, 2, 3] thiadi zoI 5 yl) - t hi azol 4-yl ] - et hoxy} - phenyl ) - propi onic acid
2(S)-(2-beﬂ¥35 nylan1no) 3-(4-{2-[5-nethyl -2-(4-net hyl -pi perazin-1-yl)-

t hi azol - 2(s)-f# é:boﬁj-lzﬂ{?w&-(ﬂhﬂmﬁrbnmwmcetﬂoiﬁ-phenyl}-ethylammo)—
2(S)-(2-benzoyl - phenyl am no) - 3- (4-{2-{2- (3-di met hyl am no- propyl am no) - 5- net
hyl - ben Fﬁ'?cﬂc*dﬂ,mﬂ"]y e8%®5xy1 - pheny! ) propi oni ¢ aci d

avol 4.5 HOUZERIBE Tt pfein b ahS R S A RDY Hienyiahingy. - {1

- Car boxy Zpﬂe;(lﬁm(:&cmat hyl - 2- phenyl -t hi azol - 4-yl) - et hoxyl - phenyl } - et hyl am no

) (30 car o2 Bensoraiat v FenRiaminel smyyhRhar 2 A2 (HRRDPRYERRITY Y no) -

benzoi c phenﬁlﬁhﬁwdﬁirb jonﬁsém 2-{1 -Carboxy- 2- (4 (1

- phenyl - pyrrol‘l di n-2-yl ne ! tlo_xy) phenyl)] et hy I_am no} o.De - benzo l-

met hyi est Sri4-I2g(Benzoxazol-2-yl-méthylamino}-ethoxyl-phenyl}-2-(2 (4 methoxy benzoyl)

gi\sl !21656%%2% ?n'\* g@,%{r%%l gm gozic:aghoxy] phenyl } - 2- (2- cycl opent anecar b

3-{4-]2- (B&Wd&lﬂlgxadﬁylmethnmmwhwW&@(&@n@mnmm anecar

bonyl - phen?lgg{??(é)gﬁpop o)mdoééf&) lonic acid
3-{4-[2-(Benzoxazol-2-yl-methylamino)-ethoxy}-phenyl}-2-(2-(2
-rethyl-benzoyi)-phenylamino)-propionic acid _

15  2-{2-Benzoyil-phenylamino)-3-{4-{2-(4-chloro-phenyl)-ethoxy]-phenyl}-propionic acid
2-(2-Benzoyl-phenylamino)-3-{4-[2-(4-methyl-thiazol-5-yl)-ethoxy]-phenyl}-propionic
acid
2-(2-Benzoyl-phenylamino)-3-{4-2[-(4-chioro-phenylsulfanyl)ethoxy}- phenyl}-.
propionic acid .

20 2-(2-Benzoyl-phenylamino)-3-[4-(4-isopropyl-benzyloxy)-phenyl}-propionic acid
2-(2-Benzoyi-phenylamino)-3-[4-(4-chloro-benzyloxy)-phenyl}-propionic acid
2-{2-Benzoyl-phenytamino)-3-{4-[3-(4-methoxy-phenyl)-propoxy]-phenyl}-propionic
acid .
2-(2-Benzoyi-phenylamino)-3-{4-{2-(4-dimethylamino-phenyl)-ethoxy}-phenyi}-

25 propionic acid
2-(2-Benzoyl-phenylamino)-3-{4-{2-(4-bromo-phenoxy)-ethoxy]-phenyl}-propionic
acid
2-(2-Benzoyl-phenylamino)-3-{4-[2-(5-nitro-pyridin-2-yloxy)-ethoxyl)-phenyl}-propionic
acid
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15
3-{4-[ 2- (Benzoxazol - 2-yl - net hyl - am no) - et hoxyl - phenyl } - 2- (2- cycl ohexanecarb

onyl - 5-fl uor o- phenyl am no) - propi oni ¢ aci d
3-{4-[2- (Benzoxazol - 2-yl - net hyl - am no) - et hoxyl - phenyl } - 2- (4- cycl ohexanecarb
onyl - 205 bibe2 H pyrazol - 3-yl am no) - propi oni ¢ aci d 5 pCI/EP97/00916 -

3-{4-(2-(Benzoxa£b -2-yl - et hyl - am no) - et hoxyl - phenyl } 2- ( 3- benzoyl -t hi ophen
e- 2- yl am no) - propi oni ¢ aci d 20

2- (2- Cycl ohexanecar bonyl - phenyl am no) - 3- {4-[ 2- ( 5- net hyl - 2- phenyl - oxazol - 4-y
) - et hoxyl - phenyl } - propi oni ¢ aci d

2- (2- Cycl ohexanecar bonyl - phenyl am no) - 3-{4- ( 2- ( 5- net hyl - 2- phenyl - oxazol - 4-y
)- 10 et Hb(@#Benbwltdfierwlamno)ﬂ3<£-4a{2-£3-(6-met!&I-Wﬁdin-ﬂ-yn~propoxvl-eth°xyl}-

;)ngglz?r(]?éoFlmq -pr X{orn%)cl égan 3-yl oxy) - phenyl ] - 2- ( 2- benzoyl - phenyl am no) -
3{4-(2-(5 M—B)éhz&l«tﬁmn_warﬂﬁé)ZQJ[t:-‘&-)SWld|ﬁ1§19l>‘ét]-\oﬁlfﬁﬁén}n%(‘o°ﬁloﬁ13“a(:i?i/r di ne-4-c
ar bonyl ) - phenyl am no] - propi oni ¢ acid

3{ 4- [ 2- ( 5-3rfR- Bfnzw&nlmylarwn@)z%ﬂ-i2-y$-)nethﬁtﬁc9¥°-§h'emdpzms;-y[) 2thoxyl-di neN- oxi

de- 4- | am no ropionic acid
3-{4- [? (?Wﬁ%ﬁ%ﬁo}'heny yoxazol ! 4pyl I)OI et Ihoxy] | phenyl }-2(S)-[2-(pyridine-3

- car bonyl )z(z-BenzospMHnsno)-WMfNWdthoxy-phenyl)— ethoxy}-phenyl}-
3-{4-[2-(5- e} h{cldé phenyl - oxazol - 4-yl ) - et hoxyl - phenyl }-2(S)-[2-(pyridi ne-N
- oxi de- 3- PJgpion ‘H@nyl ) - phenyl ami no] - pr opi oni ¢ aci d

2S- ( 2- benzays-gahespi gHeny @mﬁo){,ﬁ{i@z (@:ga? t;eﬁnm dhxgﬁ gopvar% 4et hoxy]

phenyl } - priopi oni c acid enzoyl -
- pyr| di n- 30}3/ pyrrolidin-2S-yl-met hoxy) - phenyl] - pr op| on| c acid 25
ot 1SR ot n
2S- (2- benzrgpiopiveagid am no) - 3- {4- (2- (3-furan- - 5-net hyl - pyrazol -
"yl -et hO)%&Z-Benzoyl-pr%ny%llho)%-?f-H) ? -%ltr%%henyl)—pyrrohdln-z-ylmethoxy]—phenyf}-
propionic acid

A particular subgroup by compounds according to the present invention include:

15
2(S)-{1-carboxy-2-{4-{2-{5-methyl-2-phenyl-oxazol-4-yl)-ethoxy]-phenyl}-ethylamino)-
benzoic acid methyl ester
3-{4-]2-(benzoxazol-2-yl-methyl-amino}-ethoxy}-phenyi}-2(S)-(2-benzoyi-
phenylamino)-propionic acid,

20 3{4-[2-(Benzoxazol-2-yl-methyl-amino)-ethoxy]-phenyl}-2-(2-cyclohexanecarbonyl-
phenylamino)-propionic acid;
3-{4-[2-Benzoxazol-2-yl-methyl-amino)-ethoxy]-phenyl}-2-(2-benzoyl-thiophen-3-
ylamino)-propionic acid.
2(S)-[1-methoxycarbonyl-2-(4-{2-[5-methyl-2-(4-methyl-piperazin-1-yl)-thiazol-4-yi]-

25 ethoxy}-phenyl)-ethylamino}-benzoic acid
2(S)-(2-benzoyi-phenylamino)-3-{4-[2-(methyl-pyridin-2-yl-amino)-ethoxy}-phenyl}-
propionic acid;
Z(S)-(Z-Benzoyl-phenylarnsno)-s-{4o[2-(5-methyl-2-phenyl—oxazol—4—yl)—ethoxy]—
phenyl}-propionic acid;

30
and pharmaceutically acceptable salts and solvates thereof.

" This Sheet Has Been R




16 2S- (2- benzoyl - phenyl am no) - 3-{4-[ 2- (5- et hyl - 3-phenyl -[ 1
.2.4]triazol -1 -yl)-ethoxyl - phenyl } - propi onic acid

2S- (2- benzoyl - phenyl am no) - 3- {4-[ 2- ( 3- net hoxynet hyl (- 5- et hyl - 2- phenyl -

i m dazol - 4-yl ) - et hoxyl - phenyl } - propi onic acid 5

2S- (2- benzoyl wpheaiprm no) - 3- { 4- [ 2- (5- net hyl - 2- phenyl - 3H i M BarBPH0pPL6- et ho

xy] - phenyl } - propi oni ¢ acid hydrochl ori de salt

2S- (2- benzoyl - phenyl am no) - 3- {4- [ 2- ( 5- net hyls- 2- phenyl - t hi azol - 4-yl ) - et hoxyl

- phenyl }- - propi oni ¢ acid

2(S)-(2-benzoy|-phenylanino)-3-{4-[2-(5-nethy|-2-(3-nethy|-thien-2-y|)-oxaz
-4-yl)- 10 .ethoxyl-phenyl}-propionic acid 2(S

) (2-{4- 2- (Fn@i invenfiorpyiuittier Pfyides hexy:brupbenal of IFormula (1), or {la), or a

215 0 BN s B it . i, e

- et hoxycarséﬁiﬂﬁaﬂ in humanipediaigo) - benzoi c acid 15
2(S) (2-{4-[2-(N-ethyl -2-net hyl -tol ui di no) - et hoxy] - phenyl } - 1- net hoxycar bony

5. [4-(3-Be né%@%@)m%%&%&% e ® BISSENl IVEPHRR provites the uss & 2 combound, |

phenyl ani nopf Hempila M).cor{E)dor a phannaceut:cany acceptable salt or solvat ereof for the
3-{4-{2- (beﬁmnmire%ﬁd migdicayient formihlclréstiniant ioh eByiditioRs Whetd niddifigationagfet h

)?Cl{42?2 (be g{;;&zcﬁ@@i? ﬁ%@gr‘gﬁﬁ%@%@cﬁenﬁﬁ%nyl} 2-[2-(2-thi ophenecarb

onyl) - phenyl am no- propi onic acid

gog 4I g 214 beAé@drdﬂ'@ to2a>fhrm@:t Meog@mﬁéwwhvmw ltheré- ks2provideli ingrapnacar
3141 2-( beﬁ‘zeéxaz ‘@T\ﬁgﬁﬁfﬂ‘ i rﬁgﬁd"}g Hhaé‘n)é pagiopiar jn, the treatment

tri f 1 uor omecoRditiRns; Where gnedificationn of -gamma is of therapeutic
3-{ 4- (2- ( bebenefitz the 2-mbthoat bdhpﬁﬁhgoédmtd?ﬂém}ng plocthd Jpatieh? A Zhérapbliticalignet

hyl - e#g&§3y£%oﬁn{3@¥|aargoﬂ%o@mpbp Fofmifs ‘al) or (la), or a pharmaceutically

15 acceptable salt or solvate thereof.

it will be appreciated by those skilled in the art that reference herein to treatment
extends to prophylaxis as well as the treatment of established diseases or
symptoms. Moreover, it will be appreciated that the amount of a compound of the

20 invention required for use in treatment will vary with the nature of the condition being
treated and the age and the condition of the patient and will be uitimately at the
discretion of the attendant physician or veterinarian. in general, however, doses
employed for adult human treatment will typically be in the range of 0.02 - 5000 mg
per day, e.g., 1-1500 mg per day. The desired dose may conveniently be presented

25 in a single dose or as divided doses administered at appropriate intervals, for
example as two, three, four or more sub-doses per day.

While it is possible that compounds of the present invention may be therapeutically
administered as the raw chemical, it is preferable to present the active ingredient as

30 apharmaceutical formulation. Accordingly, the present invention further provides for

a pharmaceutical formulation comprising a compound of Formula {l), or (la), or a
pharmaceutically acceptable salt or solvate thereof together with one or more
pharmacetutically acceptable carriers therefor and, optionally, other therapeutic

and/or prophylactic ingredients. The carrier{s) must be “acceptable” in the sense of

- 35 being compatible with the other ingredients of the formulation and not defeterious to
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17
3-{4-(2-(benzoxazol - 2-yl - net hyl - am no) - et hoxyl - phenyl } - 2-[ 2- ( 3- met hoxy- benz

oyl ) - phenyl am no- propionic acid
3-{4-[2-(benzoxazol - 2-yl - net hyl - am no) - et hoxy] - phenyl } - 2-[ 2- ( 2- met hoxy- benz
oyl ) - R@By3@e no-propionic acid 5 PCT/EP97/00916 -

3-{4-[ 2-(benzoxazol - 2-yl - net hyl - am no) - et hoxy] - phenyl }-2-[ 2- ( 3- net hyl -
benzoyl ) - phenyl am no- propi oni ¢ aci d 22

2- (2- (4-di-met hyl am nonet hyl - benzoyl ) - phenyl am no] - 3- { 4-[ 2- (5- et hyl - 2- pheny
| - oxazol - 4-yl)-et hoxy] - phenyl } - propi oni c acid hydrochl ori de
2-(2-(4-am nonet hyl - benzoyl ) - phenyl am no] - 3-{4-[ 2- ( 5- net hyl - 2- phenyl - oxazol
-4-yl) - 1the ecipient! theteniy Thee isffuthecpmwidbdlyyl thee plesentiimvention a process of
3-{4-(2- (B%&?E«gze'p rhscdBidlY foriagdn ToRfbhisis gﬁﬂnbo&é of 6! @G| be

nzoyl) - nyl am no- propj oni ¢
- car boxy- 88} 4W ’fh{ U%?ﬂﬁ’mﬁérﬁﬁm’ém 8 comppuod af fermulandhyen dak.men ani no
b hamyéoém&muy Ca thb]e Ssalt thereof, with one or more pharmaceutically

2 (2-(g- hxé&fﬁf@ mfse oy k- RRENY %ﬂé?@] o g{'dthgapgﬁtxgeérﬁy& Brcfyichklcoxaz

ol - 4- } propr oni c’ac
2-[ 2- (3 amgﬁ?ﬁ’fﬁf‘ I-benzoyl) phenyl am noj - 3- {4 [ 2- (5- et hyl - 2- phenyl - oxazol

-4-yl) et hoxy] - phenyl ) - propi onic acid hydrochlorlde
o (303!;3%9%*6”% oF 152 Bpseif dphtorEMMeolR, eeieofy ot tor ke
2( S) (I buccal, parenteral transdermai mhalation mtranasal transmucosal implant, or

- car bixy - feclal- {sdmihistration, howeveny lorak aiministratibn e i prfereide ny IFor eblyeaa no
2 car boxy- 93%%@&?0? th%mlg ﬁﬁ‘t ﬁ{ﬁy tg)lggzt%% (@1% c{ﬂ a?iﬁis W lozgn%esf I°"“[“na‘Fam no
) - in conventional manner ab!e and capsules for oral admlmstrateon may contain
conventional excipients such as binding agents, (for example, syrup, acacia, gelatin,
sorbitol, tragacanth, mucilage of starch or polyvinylpyrrolidone), fillers (for example,
15 lactose, sugar, microcrystaliine celiulose, maize-starch, calcium phosphate or
sorbitol), lubricants (for example, magnesium stearate, stearic acid, talc,
polyethylene glycol or silica), disintegrants (for exampie, potato starch or sodium
starch glycollate) or wetting agents, such as sodium lauryt sulfate. The tablets may
be coated according to methods well-known in the art.
20
Alternatively, the compounds of the present invention may be incorporated into oral
liquid preparations such as aqueous or oily suspensions, solutions, emulsions,
syrups or elixirs, for example. Moreover, formulations containing these compounds
may be presented as a dry product for constitution with water or other suitable
25 vehicle before use. Such liquid preparations may contain conventional additives
such as suspending agents such as sorbitol syrup, methyl cellulose, giucose/sugar
syrup, gelatin, hydroxyethylcellulose, carboxymethyl cellulose, aluminum stearate
gel or hydrogenated edible fats; emulsifying agents such as lecithin, sorbitan mono-
oleate or acacia; non-aqueous vehicles (which may include edible oils) such as
30 almond oil, fractionated coconut oil, oily esters, propylene glycol or ethyl alcohol; and
preservatives such as methyl or propyl p-hydroxybenzoates or sorbic acid. Such
preparations may also be formulated as suppositories, e.g., containing conventional
suppository bases such as cocoa butter or other glycerides.
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benzoic acid 2-am noethyl am de hydrochloride 25 2(S)-( 1

-carboxy 2-{4-{2-(5-net hyl - 2- phenyl - oxazol - 4-yl ) - et hoxyl - phenyl } - et hyl am no
benzoi ¢ acid 3-am nopropyl am de hydrochl oride 2-( 1

-carboxy-2 {4-{2-(5-net hyl - 2- phenyl - oxazol - 4-yl ) - et hoxy] - phenyl } - et hyl am no

) - berg@b®3zder d net hyl am de PCT/EP97/00916 .

18

3-{4-(2- (benzoxazol - 2-yl - met hyl - ami no) - et h@3y] - phenyl } - 2-[ 2- (3- hydr oxy- benz

oyl ) - phenyl am nol - propi onic acid

3-{4-(2-(5-nethyl -2-phenyl - oxazol - 4 yI) ethoxyl phenyl} 2-[2-(4-propylsulfa

noy| benzo henyt am noI |on| Cc acj

2- f/z ( 3- amiARA Zy ?mﬁ%‘rﬂﬂﬁ ]F>r %'{"?’t‘@"r@ﬁ‘hyﬁ forpulatRA fas.parenteraly |
et hcaq:hmiﬂmwh}bsplm@cml or eontthuous infusion. Formulations for injection may

2- (2 (3- mt@ﬁ@gag éﬂwﬁfm@ﬁmy BG4 e uiiibns i B Jr dqueldis Uehicies? e

yl - oxazol - 4- -e ropi gni ¢ acl

L (3. ot yRAY L HHRTy REDUBIARSy RGerh o By #srcsUspepdings . $abHEIRG, AN nor

yl - 10 5 oxdigmdrsifgyagerstshoxieraiivaty, | the aativedngediatitdnay be in powder form for

2 [2- (o i FRARAA 3 SRS\ bk gLt witeh s G201 - 4-Y

propronic a
2 (2 ( 3- car banoyl nmet hoxy- benzoyl) phenyl am no] - 3- {4- ( 2- ( 5- et hyl - 2- phenyl -
xazol - THe Yormuslafionsy hc@:hdlmgl thieo rivention anayl also be formulated as a depot

2(S)-(2- beg}%ﬁ/}i&a‘?ﬁﬁn IBR fJﬂ%ﬂ(&%Oﬂg rngﬁg & alMiflkBrsd/by MiGEAtation (for

-4-yl)-eth ‘E onic
2(S) - (29pe r%‘*wp'ﬁhemt?%'rgg {'Qtfemuﬁsvlﬁgm 201 sbyreintpMuscHiar o Jnigetion.
-yl) - t hi azoAecbrdingly, thel i_:erapbmqs} -op ey inventiowi may chex dfornulgtédo wWithosuitable
§§ ?ZI g _Zib?Wh'eRQ e hgHtdpRbbi hikitérdals SEEELRY batildidn LR hn PAECRRYAAE PANYior P P
example), ion exchange resins or as sparingly soluble derivatives as a sparingly
soluble salt, for example.
15
The formulations according to the invention may contain between 0.1 - 89% of the
active ingredient, conveniently from 30 - 85% for tablets and capsules and 3 - 50%

for liquid preparations.

20 There is further provided by the present invention processes for the preparation of
compounds of formula (I). Unless otherwise indicated, A, B, Alk, R' and Z (and the
further substituents represented thereby) are substantially as hereinbefore
described.

25 According to a general process (A), a compound of formula {I) may be prepared
from a compound of formula (i)
P COR’
7 ke —< an
HO-——qvu

30 either directly, or indirectly, via a single or multistep reaction by reacting with a
compound of formuta A-B-X wherein X is a leaving group or a hydroxyl group, and B
refresents a group comprising C, alkylene, B being such that X is bonded directly
to a C,.¢ alkylene.

T HAS BEEN
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20 yl)-thiazol-4-yl] -ethoxy}-phenyl)-propionic acid

2(S)-(2-benzoyl - phenyl am no) - 3-{4-[ 2- (5- et hyl - 2- pi perazin-1

-yl -thiazol -4-yl)- et hoxy] - phenyl } - propi onic acid (S

) - (2- benzoyl - phenyl am no) - 3- (4-{2- 15- et hyl - 2- (4- et hyl sul f onyl - pi perazin-1
-yl) - Wo A59074- vl ] - et hoxy} - phenyl ) -propionic acid 2BCI/ERPEH9I6]

- car boxy-2-{4-(2-(4-di met hyl am no- phenyl ) - et hoxy] - phenyl } - et hyl am no) -
benzoic acid nmethyl ester 2(S)-[1 24

- met hoxycar bonyl - 2- (4-{2- (5- et hyl - 2- (4- et hyl - pi perazin-1

-yl)-thiazol -4-yl]- et hoxy} - phenyl ) - et hyl am nol - benzoic acid

19 2(S )-(1

- car boxy- 2-{4-(2-(4-chl oro-phenyl) - et hoxy] - phenyl } - et hyl am no) - benzoi ¢ aci d
net hyl est 8uitable reHolibn( cdnditions are described below and in the accompanying

- car boxy- 25%477,%@?( Tséd aldol! S RIRAEY CRORY et 1. © Sefebive RAHKtbRaIRHtIsh BT8P -

benzoi ¢ acl
3-{4- [ 2- ( BEY¥PSINg:z J etrahedtons 148(26)i PP ) S7TE7HIRAA, - (1888): $olar (el -deSelprtivehiQny| a
mno)- 5 Al ra@lbh(wllyrﬁhd Journal of Organic Chemistry, 31, pp 19986-1997 (1966), O.

510 (7 (iggianels SRS (B0 B DT Mgl G eda o 50 0

nyI)
(B@ﬁ?@kazol 2-yl - et hyl am no) - et hoxyl - phenyl } - 2- (2- (4- met hoxy- benzo
yI ) 10 phenyl am no) - pr opi on| c aC| d

| ){4 [ - (Bﬁ ¢ gﬁﬁ#@ é‘% aggh eptyp%ly]be?\%xgz&lyl or( p|p azm}] &nzoy

3-{4- [ Beth azam optlgmai bﬁy!i‘ébﬁt#d?d el Ong -oshmepe }Co:alkyl (groups. More

- met hy| - bepaefarably ha%ﬁhﬁobh R?rﬂﬁ ICbésickakbiyt (piperazinyl
2- (2- Benzoyl - phenyl g%“no) %hl or o- pher’fyﬁ:s’p et ho>}<'3)/] phenyl } - prop| on
ic acid

B is preferably Het-C, 4 alkylene as descibed hereinbefore and Z is preferably -NH-

Y-(C=0)-T-R® wherein Y is phenyl, optionally substituted by one or more C,jalkyi
15 groups and/or one or more halogen atoms; T is a bond or -O- and R® represents
C4ealkyl or phenyl (optionally substituted by one or more halogen atoms, C,_; alkyl,
C,.s alkoxy groups, C,salkyleneNR®R™ where each R® and R is independently
hydrogen, C.; alkyl, -SO,C,_ alkyl, SO,NHC, jalkyl, Cy; alkyleneCO,H, CO0-;, C,
aalkyleneCO,C,.aalkyl, or -OCH,C{O)NH,).

20
More preferably X represents a halide group or an alkyi- or arlysulfonoxy! group and
R! represents hydrogen. Even more preferably, the compounds of formulae ABX
and formuia () are:
COH
o_ CH, /@/\r
< > <\ :(/\ and HO NH
N OMms
0
3
25

wherein OMs is a mesylate leaving group and R* represents a phenyl or OCH,
group.
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2- (2- Benzoyl - phenyl am no) - 3-{4-[ 2- (4-netyl -t hi azol - 5-yl ) - et hoxy] - phenyl } -
pr opi oni c acid

2- (2- Benzoyi - phenyl am no) - 3-{4- 2[ - (4- chl or o- phenyl sul f anyl ) et hoxy] -

phenyl } - propionic acid 20

2- (2- Benzoyl - wigassketii no) - 3- [ 4- (4-1 sopropyl - benzyl oxy) - pheny|AcIEroppemé c
acid -

2- (2- Benzoyl - phenyl am no) - 3-[ 4- (4- chl or o- bexszyl oxy) - phenyl ] - propionic acid
2- (2- Benzoyl - phenyl am no) - 3-{ 4- [ 3- (4- met hoxy- phenyi ) - propoxy] - phenyl } - prop
oni c acid

2- (2- Benzoyl - phenyl am no) - 3-{4-[ 2- (4- dlnethylanlno phenyl) - et hoxy] - phenyl } -
25 propi orinccampounds of formula (i) wherein R’ represents a C,jalky! group, preferably

2- (2- Benz OYneiMETUAR & Hycolyh ohdi PO aESh RBROAA 1R SBHipRECRY O

I2C( 2- Benz ony"BH@n(;‘/'P SAMpaFes aMitsunabi seaction fRliowad by hydrglysis of el astaty | )

- propi oni c group teathe corresponding acid without isolating the ester. Preferably the

20 :
(2- Ber?zoy'Yh-t%lfpe rg%c’%%rg mg(ttlreci 3’ r[:sfs tglu thyI pyridin-2.-yl)-propoxyl-eth
xyl } - phenyl) propionic acid
(

2
o]
2- ( 2- BenzoyMerehpreférablyrthe comipbu6ds pf formhiutae3ABX-arid (i yare phenyl ] - pr opi oni ¢
aci d 2- (2- Benzoyl - phenyl am no) - 3- {4-[ 2- ( 3- net hyl - 6- oxo- 6H pyri dazin-1
-yl)-ethoxyl- 5 phenyl}-propionic acid

2- (2- Benzoyl - phenyl am no) - 3-{4- (2- (4-trifluoronethoxy-phenyl) -

et hoxy] - phenyl } - prop| oni ¢ acid CO,CH,
2- (2- Benzoyl - phe I NO % 2- (3- cyano- phenoxyhenyl } - propi on
I C acid \ t HO
HN
OH

wherein R'*is a phenyl or OCH, group.

When Z represents the following compound:
186

RS

then the compound of formula (Il) is prepared by first preparing a compound of
formula (Il wherein Z is

" 20 R®

'11||ﬁi|‘fiﬁ|fﬁ|i"||ﬂ
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10

2- (2- Benzoyl - phenyl am no) - 3- {4-[ 2- (6- met hoxy- pyri di n- 2-yl sul f anyl ) - et hoxyl -
phenyl } - propi onic acid 2- (2- Benzoyl - phenyl anmi no) -3-{4-[1
-(4-nitrophenyl)-pyrrolidin-2-yl net hoxyl - phenyl } - pr opi oni ¢ acid

A particul arwégpg{,g p by corrpounds according to the present pipNesHidodts
I ncl ude: 15 ?

-carboxy 2-{4-{2-(5- nethyl 2- phenyl - oxazolggh- yl') - et hoxy] - phenyl ) - et hyl anmi no
benzoic acid nmethyl ester

3-{4-(2-(benzoxazo| 2-yl - met hyl - am no) - et hoxy) - phenyl } - 2('S) - ( 2- benzoyl -

phenylanino) propi onic acid; 20

{4 (2- (Belwwlaae ?ﬁ@éﬁ%wﬂhﬂﬁ)ﬁ%ﬂﬁdaﬁh@ﬁﬁiﬁﬁﬁwb%&hé@%ﬁ&r bon
Y a2 Béﬁ?i% {2%& t RiTeah, JPis. WaIRaer, MERSPIRY 2iS 20 BTUBRHE (AtBonen
- 3-

Yt - pr opi oni ¢ aci d. 2(9-)1
- met hoxycarbonyl 2-(4-{2-(5-net hyl - 2 (4 met hyI pi perazi n-1

29 (3 b 'agw% fam'@i?)sﬂax e By PR Wi Atk BCbS e o

enyl } - y to a C,salkylene as descnbed above and wherein X is a
2( S)-(2- BQ%%SM W avmanghita%lé“leéﬁn@gﬂ%bhg%cr? d%hsnuélo@éazal afi- Akyr &rhoxy

sal ‘s and % éé%@g éE%E’IB?(eaQC rr?ésy|a§e) pharmaceutical |y acceptabl e
REPLACEVENT SHEET 21

The i npentAiRinativélyicin tHeO¥adke wharéiiNB Geprbsehtd NREE Aalkylened’a chbmboun@rofd
formula (1) may be prepared from a compound of formula {ll) via a protected
intermediate which can appropriately be represented by formula {l1I)

COR'
P A Ak — <

CH,-— N— C, alkylene— O __.\\\\/,

@y

15
wherein P represents a protecting group, such as an alkoxycarbonyl e.g. t-
butoxycarbonyl or the like, using techniques as hereinafter described in the
accompanying Examples and representing protection and deprotection reactions
known in the ant e.g. as described in TW. Green & P.G.M. Wuts (1991), Protecting
20 Groups in Organic Chemistry, John Wiiey & Sons.

A compound of formula (Il) can, for example, be prepared from a compound of
formula {IV}

COR’
N Ak ——

HO -—\\\,/ NHz

™
25

suitably by reaction with a diketone e.g. 2-benzoyl-cyciochexanone, appropriately in
the presence of a metal catalyst e.g. palladium. Preferably, R! is alkyl, and the
diketone is first reacted with the amine followed by dehydrogenation in the presence
30 of a metal catalyst and a hydrogen acceptor. Preferable hydrogen acceptors are
aromatic nitro compounds that are easily reduced, e.g., p-nitrotoluene. If it is
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pharmaceutically acceptable salt or solvate thereof, for use in therapy,
and in particular, in human nmedicine. 5 According to another aspect,
the present invention provides the use of a conpound of Formula (1),

or (la), or a pharmaceutically acceptable salt or solvate thereof for the
manuf act ure of,a-Resycament for the treatment of conditions pBespsr0e916 -
nodi fi cati on of the effects of PPAR-gamma is of therapeutic benefit.
10 According to a further aspect of the ppgsent invention, there is

" provided herein a method for the treatnent of a mammal, including man,
in particular in the treatnent condi tions where nodification of the
effects of PPAR-gamma is of therapeutic benefit, the nethod conprising

adni ni st er idegire® foMR" Ribedydrogsn) eheeonipount where R’ isfdlleylidanche yoratlyzet, a

conmpound of, [ 4 r.(J r a t] I > e ssal t
or solvate f?ﬁgi‘%b % % )0358 “Pt(a gﬂiiﬁﬁb@%‘é‘g‘]&r éfglaéfégdd @Ltq\;oclérzapsrgﬁ? %@W% t he
art that reosovnd BEfarmule (M clgt premmercially availahigs of oMy opRy PEBRAEd sA%e| |
as the tregfggeribedin £Ned|Clened W8 SERSRAICT. synptons. Moreover, it

wi || begappreciated that the anmpbunt of a conmpound of the 20 invention
requirea for use in treatment will vary with the nature of the condition
bei ng According doanadutther ageersh@resrsscfidia compount Hef farmulen (1) amay whe | -
be ul ti mat Yrépdvedtfitin a compdlingGtedrnila f) t he attendant physician or
veterinarian. In general, however, doses enpl oyed for adult human
treatment will typically be in the range of 0.02 - _ 5000 ny per day,
e.g., 1-1500 ng per day. The desi reme_ﬂay__go Bni ently be presented 25
in a single dose or as divided doses adm nStered at apMtopriate intervals,

for exanpl e as two, Afreee,Ofous,_or nore ¥ub-doses per day.
VWhile it is possible that conpounds of the present invention may be
therapd@tical |y adm ni stered as the raw chemcal, it is preferable to

present t heuiablyVisy réuttiof Witk NIPR'A0 Far BRAMPRE ahé ireattidrohitly! Bé icifried out

phar maceot (R0 3 R n S Fiente orf ol sBleheh 5 a&ﬁ%ﬂi&m*e@,s;g@gz ,

or a asetatextimat)i ead|apprenriaelvia bydracarbon salventteg:t tdyanss ok r
Wi th one omwillbee appreciatéd 2hab pRitess AB) Vields efingdundeads fethuld ggrw?efei@}hrm,
lents. e

optiongkl vy, t| peutic and/ or prophylactic ingre
carri e? S) rﬁ@?tggg‘es acceptable" in the sense of 35 bei ng conpatible with
the other ingredients of the fornulation and not deleterious to

A compound of formula (V) may be prepared by diazotization of a compound of

formula (V1)
CO,R’
5 Ak — o
A— B— O——3, NH,
20 7

Appropriately the diazotization reaction is carried out by reflux in the presence of a
nitrite e.g. isoamyl nitrite.

25 Compounds of formula (Vi) may be commercially available e.g. O-benzyi-tyrosine
methyl ester. Alternatively compounds of formula (VI} may be prepared from known
starting materials e.g. a benzoxazole halide and an aminoaicohol as hereinafter
described in the accompanying examples.

30 A compound of formula (i) may however be prepared directly from a compound of
formula (V!) via a general process (C). For example, a compound of formuia (V1)
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22 the recipient thereof. There is further provided by the present

I nvention a process of preparing a pharnmaceutical formulation
conprising a conmpound of forrmula (1), or (la), which process conprises
adm xi ng a conpound of forrmula (1), or (la), or a. pharmaceutically

accept abl e s@btersiereof, with one or nore pharnaceutically PcrErevapiabl e
carriers therefor, and optionally other therapeutic and/or prophylactic

i ngredients. Formul ati ons of the pregent invention include those
especially-fornulated for oral, buccal, parenteral, transdermal,
I nhal ati on, intranasal, transnucosal, inplant, or 10 rectal

adm ni stration, however, oral admnistration is preferred. For buccal
admi ni st r amayrhe reactéd withl adiketonenof ganeral farmiuta 1GH(QHu- @%D)@Hi—(ﬁeﬂ)g'é-s

han i ot ?;’ " whereh B3 fibgdt @eﬁ&nﬂéﬁ’t?gﬁgl iR 'eq‘?‘?s‘? oY offcfinuie
agent s, B?fﬁ'r%?& e hﬂég@fsﬁ Qﬁﬁ%?h‘si(‘? r%f‘l‘ﬁ\ef embdieht. FF'
nuci | age oéompammmwfomuola/wmmapberaﬂyiaiedlby,reéctidrewith RPqC=0)Xphere Xﬁs a
| act 05 Sififibie "Tb&VAGT g,%tup' gmpa%” ially a8 Ferelfibiettre® Ak Srbed: A fitdbfl in

phosphat e or % nts or exarrg:rs) 3 hesl um stearate,
stearic acP'§sepcs ofa aseeg,@ Hiaty pEHRe.SUPE As tHet "‘W'Bﬁ)‘” kvt egrant s

(for exanple, potato starch or sodium starch glycollate) or wetting

agents, su i
Adcor df ng TanR (*gmfﬁh?*‘fzfgeéymﬁ?'ﬁﬁﬁuﬁ%* il may be pBe0
conmpounds BFompaU é’gg?ff"q% htion may be incorporated into oral

l'i qui di@reparations such as aqueous or oily suspensi ons, solutions,

enul si ons, syrups or elixi r s« for exa reoveél formul ati ons
cont ai ni ng these conpounds may eAﬁres ﬁte B[s ad )) product for
constitution with waterAerBotfRer—~suitable 25 vehicle before use. Such

| i quid preparations may contain conventional additives such as
suspendi ng agents such as sorbitol syrup, nmethyl cellul ose, glucose/sugar

syrup, gely rehctibiauith seitangCiddel! sQREbly Gn SR FRitAY AmitR), folloWed b lrédétibam
stearate yuha compound of formuta Z-X, where X is a suitable feaving group as hereinbefore

15 described. in particular, process (D) is employed in the preparation of compounds of
formula (1) wherein Z represents-(C,.; alkylene)pheny! substantially as hereinbefore

described. Suitably, the reaction is carried out in the presence of an ether solvent,
e.g. tetrahydrofuran with stirring for several hours.

20 Appropriately, a compound of formula (Vi) may be prepared from compounds of
formulae (Viil) and (IX);

> Ak- COR
A—B—P HO-—-\//

i) (X)

25 wherein P may be a suitable protecting group substantially as hereinbefore
described. Compounds of formuta (IX) are commercially available. Compounds of
formula (V1ll) may be prepared from known starting materials, using techniques, for
example, as referred to above starting from a benzoxazole halide and an
aminoaicohol.

30
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gel or hydrogenated edible fats; enulsifying agents such as |ecithin,

sor bi tan nono- ol eate or acaci a; non-aqueous vehicles (which may
i nclude edible oils) such as 30 al nrond oil, fractionated coconut oil,
oily esters, propylene glycol or ethyl alcohol; and preservatives

such as net hybg o318670PY! p- hydroxybenzoates or sorbic acid. RGIARP97/00916 -
preparations may al so be fornul ated as suppositories, e.g., containing
conventi onal suppository bases such 8s cocoa butter or other

gl ycerides. 23
Addi tionally, fornulations of the present invention nmay be fornul ated for
par ent er al dm ni stration by injection.or continugus, i | QR.

For mul at i oﬁ?cpﬁﬁng ﬁ?e%tmgﬁernﬁﬁngral' ragesss (kh 9 (?P%mé'g'%ség E&h@%ﬁ@ may be
sol uti ons, poeparedbyiayclisationciflajcampaundofifermulai(X)es, and may contain
formul atory agents such as suspending, stabilizing and/or 5 dispersing
agents. Alternatively, the active ingredient may be gdgpowder form for

constitution with a suit¥4e vehicle (eMQiu_% 5yroge§l-free wat er)
before use. TheMations according to theinvent bn may al so be
pr

fornmul ated as a depot SarBti¥nSueh | ong acting fornul ati ons may
be adm ni stered by irrpl@t/atiq_p (for 10 exanple, subcutaneously or
i ntramuscul arly) or by intramuscul ar injection. Accordi ngly, the
conpoun8s of the invention may be fornulated with suitable pol yneric
or _hydr 0PN yfeid cBirpthibd ¥ SoriLis () WhieRéin Areile SRE RIIB) e Al T OF
exanpl e), ioN exchange resins or as sparingly soluble derivalives as a
sparingly soluble salt, for exanple. 15 The formul ati ons
accordi ng teZthe T nvention may contain between 0.1 - 99% of the .
c . C being a 5- or 6-membered heterocyclic ring containing
X/

two nitrogen heteroatoms, the cyclisation conveniently being carried out in an acidic
10 environment.

Suitably a compound of formula (X) may be prepared from a compound of formula

X
Cco,R!
TN — Atk "'-’*/: 5 oxXn
X—Ba—0O N
15 T
by reaction with 1,2-phenylene diamine, suitably in the presence of an alkali metal
carbonate e.g. potassium carbonate or the like. X is a leaving group substantially as
hereinbefore described, in particular a mesylate group.
20

A compound of formula (X!) can be prepared from a compound of formuja (Xi})

L)

) suitably by reaction with, for example, an alkyl or aryl sulfonyl hailide, e.g.
25 methanesulfonyichioride, appropriately in the presence of an ether solvent e.g.
tetrahydrofuran, and a tertiary amine e.g. triethylamine.

-
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active ingredient, conveniently from30 - 95%for tablets and capsul es and
3 - 50% for liquid preparations, 20 There is further provided by
the present invention processes for the preparation of conmpounds of
formula (1). Unless otherwise indicated, A, B, Ak, Rerr] and Z (and the
further subsyobwsbs represented thereby) are substantial | yreweP®voesmsbef or e
described. 25 According to a general process (A), a conpound of formula

(1) may be prepared froma conmpoundgef forrmula (11)

lerr] - 30 either directly, or indirectly, via a single or multistep
reaction by reacting with a conpound of forrmula A-B-X wherein Xis a
| eaving group or a hydroxyl group, and B retresents a group

conprising Eﬁmpoﬂmtalombmmia (Ripenaygapproiprinfeht b prephmedfrdmda reoehpound of

to a (er fclm@ pg%stantla[h{ as hereinbefore described, e.g. by reaction with an alkylene_

accorrpany onate in the presence of an alkah metal carbonate e g ‘potassium carbonate.

5 According to a further aspect of the present invention a compound of formula (1) can
be converted to another compound of formula (). A particular interconversion
reaction involves conversion of a compound of formula (1) wherein R’ represents C;.
salkyl, to a compound of formula (I) wherein R' represents hydrogen, suitably
employing hydrolytic techniques e.g. an alkali metal hydroxide, in the presence of an

10 ether solvent e.g. tetrahydrofuran and an alcoholic solvent e.g. methano! or the like.

It will therefore be appreciated by persons skilled in the art that compounds which

fall within general formula (), may in some instances, be hereinafter described in the

intermediate section, as they are useful for the preparation of other compounds of
15 formuia (I).

For any of the general processes and schemes described above, it may be
necessary and/or desirable to protect sensitive or reactive groups . Protecting
groups are employed according to standard methods of organic synthesis (T. W.
20 Green and P. G. M. Wuts (1991) Protecting Groups in Organic Synthesis, John
Wiley & Sons}, These groups are removed at a convenient stage of synthesis using
methods known from the art. Thus, for example, amino groups may be protected by
a group selected from aralkyl (e.g. benzyl), acyl, or sulfonyl, e.g. allylsulfonyl, tert-
butoxycarbonyl, phthalimide, or tosyl; subsequent removal of the protecting group
25 being effected when desired by hydrolysis or hydrogenolysis as appropriate using
standard conditions. Thus, for example, tert-butoxycarbonyl groups may be
removed by hydrolysis under acidic conditions. Hydroxyl and carboxyl groups may
be protected using any conventional hydroxyl or carboxyl protecting group.
Examples of suitable hydroxyl and carboxyl protecting groups include groups
30 selected from alkyl, e.g. methyl, tert-butyl, or methoxymethyl, aralkkyl, e.g. benzyl,
diphenyimethyl, or triphenyimethyl, heterocyclic groups such as tetrahydropyranyl,
acyl. e.g. acetyl or benzoyl, and silyl groups such as triakyisilyl, e.g. tert-
butyidimethyisilyl. The hydroxy! protecting groups may be removed by conventional
techniques. Thus, for example, alkyl, silyl, acyl, and heterocyclic groups may be
35 removed by hydrolysis under acidic or basic conditions. Aralkyl groups such as



Exanpl es. See al so, for exanple, Chung et al., Selective Functionalization

of (S)- Tyrosi ne, Tetrahedton, 49(26), pp. 5767-5776, (1993), Sol ar et
al., Selective 0- 5 Alkylation of Tyrosine, Journal of Organic Chem stry,
31, pp 1996-1997 (1966), O. M t sunobu, Synthesis, p 1 (1981), and D.L.
Hughes, Org. Weavsisenol . 42, p 335 (1992) . For em""’%’lfs

preferably phenyl, pyridyl, benzoxazolyl or piperazinyl, any of 10 which
may optionally be substituted by one or mov b C err]al kyl groups. Mbore
preferably, A represents phenyl, pyridyl, benzoxazolyl (piperazinyl).
Bis preferably Het-Clerr] al kyl ene as desci bed hereinbefore and Z is

Pubstt £ ot oA eIty s SEa; f emiyen G nYatohak Uiter diiic tedidbns.
hal ogen at dwatkylaroups sucinds benzydmay tie Rjeavefl hydprdsegenalysis in theqresetm ]
glrkplhenyl (aONdbgf?hét‘él E:g;ﬁiéttsuewaby emanwméegg;m uagﬂsrrrps Gg ra}gsoch
ho anit Ry efceveiehty el Teindied i A LR gln Lhh LEeLS2R

-SO[errﬁq@um!anmnpursmzenququrr]al kyI Clerr] alkyl eneCO2H, Cerr],
derr] 3al kyleneCq err]Cerr]alkyl, or -CCH err]C(ONH err]). 20

gr oup and Many'o fépsa%feée”tée%ﬁ%dﬁyav%m” 8.t g i $5g o Bl Pt oPr
conmpounds eixafmpleuRAdnABbrmula (1) acah frepresent @l syitable:solid phase support, for
wher ei n OMgxhinple, RS¥ARbE 4 220AIGBAYIEMBAS Polfshiréde TE5I.C FGHEr Doty theP
oCH e 113 appropri%te rgactions. the desired compound of Formula (I) can be isolated by
cleavage from the soid phase support. ’

The following examples are set forth to illustrate the synthesis of some particular
compounds of the present invention and to further exemplify particular applications

15 of general processes described above. Accordingly, the following Example section
is in no way intended to limit the scope of the invention contemplated herein.

As used herein the symbols and conventions used in these processes, schemes and
examples are cansistent with those used in the contemporary scientific literature, for

20 example, the Journal of the American Chemical Society. Unless otherwise noted, all
starting materials were obtained from commercial suppliers and used without further
purification. Specifically, the following abbreviations may be used in the examples

and throughout the specification: g (grams); mg (milligrams); L (liters). mL
(milliliters); uL. (microliters); psi (pounds per square inch); M (molar); mM (millimolar);

25 i v, (intravenous), Hz (Heriz); MHz (megahertz); mol (moles); RT or rt (room
temperature); min (minutes); h (hours); mp. (melting point); TLC (thin layer
chromatography), HPLC (high pressure liquid chromatography); t, (retention time),

RP (reverse phase); MeOH (methanol); TFA (trifluoroacetic acid); THF
(tetrahydrofuran); DMSO (dimethylsulfoxide); EtOAc (ethyl acetate); DCM

30 (dichloromethane) ; DMF (dimethyiformamide); Et;N (triethylamine); 1.1-
carbonyldiimidazole (CDI); isobutyichloroformate (iBuCF); N-hydroxysuccinimide
(HOSu);, N-hydroxybenztriazole (HOBT); diethyl azodicaboxylate (DEAD); di-tert-
butyl dicarbonate ((BOC,)O); ethylcarbodiimide hydrochloride (EDC); bis(2-oxo-3-
oxazolidinyl) phosphinic chioride (BOP); ter-butyloxycarbonyl (BOC):

.35 dicyclohexyicarbodiimide (DCC); benzyloxycarbony!l (Cbz); NaHCO; (saturated



25 In conpounds of fornmula (11) wherein R represents a (ferr]al kyl
group, preferably nethyl, and X a hydroxyl group the reaction between ABX
and the conpound of fornula (I1) conprises a Mtsunobu reaction foll owed by
hydrol ysis of the al kyl ester group to the correspondi ng acid w thout
Isolating tyoemshegrr Preferably the Mtsunobu reaction m xpof/gpeods Ses

t ol uene. More preferably the conpounds of fornulae ABX and (Il) are

CO CH [err]a2 wherein R err] is a phenyl
or OCH err] group.

aqueous sadium bicarbonate). All references to ether are to diethyl ether; brine
refers to a saturated aqueous solution of NaCl. Unless otherwise indicated, all
temperatures are expressed in © C (degrees Centigrade). All reactions conducted at
room temperature unless otherwise noted.

The THNMR spectra were recorded on a Varian VXR-300, a Varian Unity-300, or a
Varian Unity-400 instrument. Chemical shifts are expressed in parts per million
{ppm, & units). Coupling constants are in units of hertz (Hz). Splitting patterns are
designated as s, singlet; d, doublet; t, triplet; q, quartet; m, muiltiplet; br, broad.

10
Low-resolution mass spectra (MS) were recorded on a JOEL JMS-AX505HA, JOEL
SX-102 or a SCIEX-APliii spectrometers. All mass spectra were taken in the
positive ion mode under electrospray ionization (ES), chemical ionization (Cl),
electron impact (El) or by fast atom bombardment (FAB) methods. Infrared (IR)

16 spectra were obtained on a Nicolet 510 FT-IR spectrometer using a 1-mm NaCl cell.
Rotations were recorded on a Perkin-Eimer 241 polarimeter. All reactions were
monitored by thin-layer chromatography on 0.25 mm E. Merck silica gel plates (60F-
254), visualized with UV light, 7% ethanolic phosphomolybdic acid or p-anisidehyde
solution. Flash column chromatography was performed on silica gel (230-400 mesh,

20 Merck).

Products were purified by preparative reversed phase high pressure fiquid
chromatography (RP-HPLC) using either a Waters Model 3000 Delta Prep equipped
with a Delta-pak radial compression cartridge (C18, 300 A, 15m, 47 mm X 300 mm)
25 or a Pharmacia LKB system using Merck Lobar silica or reverse phase C18
columns. Linear gradients were used in all cases and the flow rate was 10-100
mlL/minute (10 = 5.0 min.). All solvents contained 0.1% TFA. Analytical purity was
assessed by RP-HPLC using either a Waters 600E system equipped with a Waters
990 diode array spectrometer (I range 200-400 nM) or a Hewilett Packard serizs
30 1050 system equipped with a diode array spectrometer. The stationary phase w..s
either a Dynamax C8 column (25 cm x 4.1 mm), a Dynamax 60A C18 column (25
cm x 4.6 mm), a Vydac C18 column (5m, 4.6 mm X 250 mm) or a Rainin C18
column (5m, 4.6 mm X 250 mm). The flow rate was 1.0 to 1.5 ml/min. (t0 = 2.8 or
3.0 min.) and the solvent systems were as described below. Enantiomeric purity
35 was assessed using either a Chiralpak AD column (25 cm x 4.6 mm) or a Chiralpak



When Z represents the foll ow ng conpound:

[err]

then the conpound of formula (I1) is prepared by first

preparing a conpound of fornula (Il) wherein Zis

[err]

26

foll owed by awdadnsidoogenati on with a dehydrogenati on cat al ys®CEEPITEL6 -
presence of a hydr ogen acceptor. Preferably this hydrogen acceptor
an aromatic nitro conpound. 33

10

15

20

25

30

.35

OD column (25cm x 4.6 mm) on either a Hewlet Packard series 1050 HPLC system
equipped with a diode array spectrometer or on a Supercritical Fluid (SFC) system
using CO, / methano! as the mobile phase.

INTERMEDIATES

intermediate 1
3-{4-benzyloxyphenyl)-2-diazo propionic acid methyl ester

A solution of 2.5 g (8.77 mmol) O-benzyl tyrosine methyl ester, 1.03 g (8.77 mmol)
isoamyl nitrite, and 1.57 g (26.2 mmol) glacial acetic acid in chioroform (65 mL) was
stirred and refluxed 15 min and then cooled to RT. The solution was concentrated to
an oily residue, dissolved in EtOAc (100 mL), and washed with 5% NaHCO;. The
organics were then dried (MgSO,), filtered, and concentrated to an oily residue
which was chromatographed on sifica gel using Hexane/EtOAc (1:1) to yield the title
compound. 1H NMR (CDCl3) 8 7.43-7.31 (m, 5H) 7.14 (d, 2H, J=8.7) 6.80 (m, 2H)
5.03 (s, 2H) 3.76 (s, 3H) 3.56 (s, 2H).

intermediate 2
2-{4-benzyloxybenzyl)-3-hydroxy-3-phenyl-2,3-dihydro-1H-indole-2-carboxylic
acid methyl ester

To a refluxing solution of 250 mg (0.84 mmol) of Intermediate 1 and 316 mg (1.59
mmol) 2-aminobenzophenone in toluene (5 ml) was added 1 mg (0.002 mmol, 0.24
equiv) Rhodium(ll} acetate dimer. The resulting solution was refluxed for 10 min,
cooled to RT, poured into 2N HCI (10 mL), and extracted with EtOAc. The organics
were dried (MgSQ,), filtered, concentrated, and chromatographed on silica gel using
Hexane/EtOAc (3:1) to give the title compound as a yeliow oil. 1H NMR (CDCl,) &
7.62 (s, 1H) 7.60 (s, 1H) 7.43-7.24 (m, 9H) 7.11-7.09 (d, 1H, J = 7.2) 6.92-6.82 (m,
7H) 5.01 (s, 2H) 3.77 (s, 3H) 2.66 (s, 1H) 2.45 (ABq, 2H, J AB=13.5, DnAB= 40.2).

Intermediate 3
2-(3-Benzoyl-thiophen-2-yl-amino)-3-(4-benzyloxy-phenyl)-propionic

acid methyl ester

3 mg (0.0067 mmol) rhodium(ll) acetate dimer was added to stirred solution of 300
mg (1.01 mmol) Intermediate 1 (Kawamatsu, Y. at al. Arzneim.-Forsch. 1880, 30(4),
585-9) and 110 mg (0.57 mmol) (2-amino-thiophen-3-yl)-phenyl-methanone (Robba,

'S



5 A conmpound of formula (1) may be prepared by reaction wwth A-B-X, B
bei ng such that X is bonded directly to a (Jerr]al kyl ene as descri bed
above and wherein X is a hydr oxyl group or a suitable |eaving group
such as a hal ogen or an al kyk or aryl sul fonyl oxy group (e.g.

mesyl ate). DO natively, in the case wherein B represéﬁﬁ#mymwaw
-NR[err]([err]al kyl ene, a conpound of 3Lornula (1) may be prepared from
a conmpound of forrmula (I1) via a protected i nt ermedi ate which can
appropriately be represented by forrmula (I11)

[err] 15 wherein P represents a protecting group, such as an

al koxycarbqgy et 81 Bull Soc. ghm?tt-‘ro’fyfﬁrﬂ;g)\é'ZBM- m'hfﬁﬂ. Hhlehg ét%%qﬁ?

her ei nafter descr es an e resentl

protection ramreém%tv@meéntq eaflux; fop S min, Mbmoqul ton eoosm tte@pgrataée
descri bed isplvent\ivasiremovéd RinBeiMeddbed prdsitite, arfd thieceidog wis parifiadoby ﬂﬁsh

A O ol O bR B s
1

[err] § CHz Uy reaction with a diketone e.g.

2- benzoyl - cycl ohexanone, appropriately in t he presence of a netal

cat al yst € jfter dﬂﬂwm Preferably, Rerr] is alkyl, and the

di ket one i ted with the am ne followed by dehydrogenation in the
presence i2-Benzoylthiophen-aiylaminsk3{4thanzyiery-abeayderopionie cr abl e
hydrogen aceddneathybéster aromatic nitro conpounds that are easily

reduceqy e ! Bﬁ%to%ﬁe?fho rhé) 'Wad Soreapred from 600 mg (2.02 mmol) of
Intermediate 1 (Kawamatsu, Y. at al. Arzneim.-Forsch. 1980, 30(4), 585-9) and 203
mg (1.0 mmol) {3-Amino-thiophen-2-yl)-phenyl-methanone (Kiehne, H. (Bayer A.G.)
Ger. Offen. 1945964 (March 25, 1971)) according to the method of Intermediate 3
followed by purification via flash chromatography using CH,Cl, (neat) as eluent;
15 TLC(CH,Cix(neat)): Rf=0.45).

intermediate §

N-2-{N-methyl amino ethanol)-1,3-benzoxazole

To a stirred solution of 10 g (133 mmol} N-methyl aminoethanol at 0°C was dropwise
20 added 10 g (65.2 mmol) 2-chiorobenzoxazole. The resulting solution stirred for 1 h

and was diluted with water (250 mL) and extracted with EtOAc. The organics were

washed with brine, dried (MgSO,), filtered, and concentrated to vield 12.2 g of a tan

oil which solidified on standing, m.p. 56-58°C.

25 Intermediate 6
N-2-[(N-methyl aminoethyl-1-methyisulfonate}-1,3-benzoxazole]

To a stirred solution of 22 g (114.6 mmol) of Intermediate 5, and 14.43 g {126 mmol)
methanesulfonyl chioride in dichloromethane (100 mL) at 0°C was dropwise added
17.6 mL (126.3 mmol) TEA. The resulting suspension was stirred for 1 h and diluted

30 with water (200 mL) and 1M H,PO, solution (100 mL). The organic phase was
separated, dried (MgSO,), filtered, and concentrated to yield 20 g of a white solid,
m.p. 84-86°C.

Intermediate 7

————mar et - Lieme——



27 desired for R err] to be hydrogen, the conpound where Rlerr] is
al kyl can be hydrol yzed, for exanple, in base in a solvent m xture of
wat er and a pol ar-aprotic solvent. A conmpound of formula (I1V) is
comercially available or may be prepared as described in J. Med. Chem
1978, 21(5), W@OUFNT 5 According to a further general pPOFEBY/OHE 4
conpound of formula (1) may be prepared froma conpound of fornula (V)
[err] 10 suitably by reaction wt I35NR[ err]R[err]H For exanpl e,

the reaction may be carried out suitably by reflux in the presence of
a netal catalyst e.g. a rhodiumcatal yst (rhodi um acetate diner), and

o apbr el A-SENRAEpRaaRREoRRyoIA ul ety Siace Sox bkl rpbinie i,
15 repr esanethyl iR A compound of fornmula (V) may be prepared by
di azoti zat i a Qkirdd SONRAGE P61 g (18.5 MAHAN bR (S)Myrosine methyl ester and 0.81 g (
Lerr ]. 20.4 mmol) of sodium hydride (60% suspension in mineral oil} in 50 mL of DMF at
5 RT was added 5.0 g (18.5 mmol) of intermediate 6. The resulting solution was
heated to 100°C for 2 h. After cooling to RT, the solution was quenched with water
and extracted with EtOAc. The combined organics were dried (MgSO,) and solvent
removed in vacuo. The residue was purified by silica gel chromatography using
hexane/ EtOAc (gradient of 3:7 to 0:1) as eluent to give 1.45 g (21% vield) of the titie
10 compound: fow resolution MS (ES) m/e 370 (MH.

intermediate 8
2(S)-amino-3-{4-[2-(benzoxazol-2-yl-methyl-amino}-ethoxy]-phenyi}-propionic
acid

15 13.5 mi (13.5 mmol} 1 N sodium hydroxide solution was added to a stirred solution
of 5.00 g (13.5 mmol) of Intermediate 7 (Faller, A. et. al. WO 94/29285) in 25 mL
MeOH, and the resulting solution was stirred for 12 h at room temperature. The
MeOH was removed under reduced pressure, and the residue was diluted with 25
mbL water. The solution was extracted with 25 mbL ether three times, then the

20 aqueous phase was acidified using 14 mL 1 n hydrochioric acid. The resulting white
solid was filtered, washed with 3 x 25 mL water and dried under reduced pressure to
yield 4.02 g of the titie compound; low resolution MS (APl+) m/e 356 (MH+).

Intermediate 9
25 2-diazo-3-{4-[2-(benzoxazol-2-yl-methyl-amino)-ethoxy]-phenyl}-propionic acid
methyl ester
Reaction was performed behind a blast shield. To a stirred solution of 1.45 g of
Intermediate 7 and 0.7 mL {11.8 mmol) of glacial acetic acid in 40 mL of chloroform
was added 0.5 mL (3.83 mmol) of isoamy! nitrite. The resulting solution was heated
30 to 60°C for 0.25 h. The solution under went a colour change to orange/brown after
heating. The solution was cooled to RT and extracted with water and then washed
with a saturated solution of sodium bicarbonate. The organics were then dried
(MgSO,) and the solvent removed in vacuo to quantitatively yield the title compound
which was used directly without further purification: low resoiution MS (ES) mve 381
.35 (MH+), 353,
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reflux in
Conpounds
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(V1) may

benzoxazo

t he acconpanyi ng exanpl es.

pr epar ed
process (

Appropriately the diazotization reaction is carried out by
the presence of a nitrite e.g. isoanyl nitrite. 25
of formula (VI) nmay be conmercially available e.qg.

tyrosi ne nmet hyl ester. Alternatively conmpounds of fornula

be WOSFAMEY from known starting materials eP§IERI7/00916

| e halide and an am noal cohol as hereinafter described in
30 A conpoud8 of fornula (1) may however be

directly froma conpound of formula (VI) via a general
C). For exanple, a conmpound of formula (V)
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acted with a di ketone of general fornula

iteemediate(¥0-0) - CH err] - (C=0) - T- R5, where n is an integer
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e¥ehy reaction with Rlerr]-(C=0)-X,
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EtOAcHhxane (gradient of 3:7 to 1:1): low resolution MS (ES)mh/e 550 (MH+).

Intermediate 11
3-{4-[2(benzoxazol-2-yl-methyl-amino)-ethoxy}-phenyl}-2-{2-benzoyi-4-methyl-

phenylamino)-propionic acid methyl ester

15

20

25

30

35

The title compound {100 mg) was prepared from 0.13 g ( 0.3 mmol) of Intermediate
2 and 0.10 g (0.5 mmol) of 2-amino-5-methyl benzophenone according to the
method of Intermediate 3 followed by purification via silica gel chromatography using
EtOAc/hexane (gradient of 3:7 to 1:1): low resolution MS (ES) m/e 564 (MH+).

In ediate 12

3-{4-[2-(Benzoxazol-2-yi-methyl-amino)-ethoxy]-phenyl}-2-(2-
cyclohexanecarbonyl-phenylamino)-propionic acid methyl ester

The title compound (61 mg) was prepared from 125 mg (0.33 mmol) of intermediate
11 and 87.9 mg (0.46 mmol, 1.4 equiv.) of {2-amino-phenyl)-cyclohexyl-methanone
according to the method of intermediate 3 followed by purification via silica gel flash
column chromatography using hexane / EtOAc 3/ 1 to 1/ 1 as eluent: low resolutior.
MS (AP1) m/e 556.3 (MH+).

Intermediate 13
3-{4-[2-Benzoxazol-2-yl-methyl-amino)-ethoxy}-phenyl}-2-{2-benzoy!l-thiophen-
3-yiamino)-propionic acid methyl ester.

The title compound (130 mg) was prepared from 200 mg (0.53 mmol) of
intermediate 9 and 149 mg (0.74 mmol, 1.4 equiv.) of (3-amino-thiophen-2-yl)-
phenyi-methanone according to the method of Intermediate 3 followed by
purification via silica gel flash column chromatography using hexane / EtOAc 3/ 1 to
17 1 as eluent: low resolution MS (API) m/e 556.2 (MH+).

a



by reaction with a strong base, suitably an alkali netal am de, followed by

reaction with a conpound of forrmula Z-X, where X is a suitable |eaving
group as hereinbefore 15 described. In particular, process (D) is enployed
in the preparation of conpounds of formula (1) wherein Z

represent s- ( G§s7do@d kyl ene) phenyl substantially as herei nb@CEEFI00916 -

described. Suitably, the reaction is carri,ﬁ out in the presence of an

et her sol vent, e.g. tetrahydrofuran h stirring for several hours.
20 Appropriately, a conpound of fornmula (VI1) nmay be prepared from
conpounds of formulae (VI11) and (IX);

[err] diate A-B-P (vill) 25
wherein P abl e protecting group substantially as hereinbefore
descri bed. {Berzaxazobenlimethykemina)-ethaxyl-pheny}-RFORIONIS| .  Conpounds
of f Yoid nvethVl esteray be prepared from known starting materi al s,

o e N B o PO il S R i

benzoxazol e
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acid methyl ester in 15.5 mL of DMF at 0°C was added 310.7 mg (7.77 mmol, 1.0
equiv) of sodium hydride 60% dispersion in oil. The resulting solution was stirred 5
min, and 2.31 g {8.55 mmol, 1.1 equiv.) of intermediate 6 was added. The resuiting
solution was allowed to warm to rt and stirred for 19 h, then quenched with H,O.
The reaction mixture was extracted with EftOAc. The organic layer was dried
(MgSO,), and the solvents removed in vacuo. Purification by silica gel flash column
chromatography using hexane / EtOAc 1/ 1 as eluent afforded 1.61 g of the-title
compound as a clear oil: fow resolution MS (ES) m/e 355 (MH+).

Intermediate 15
3-{4-[2-(Benzoxazol-2-yl-methyl-amino)-ethoxy}-phenyl}-2-benzyl-propionic
acid methyl ester.

To a stirring solution of 502.2 mg (1.42 mmol} of Intermediate 14 in 10 mL of THF at
-78 °C was added 1.70 mL (1.70 mmol, 1.2 equiv) of a 1.0 M solution of NaHMDS in
THF. The resulting solution was stirred 15 min, and 315.1 mg (1.84 mmol, 1.3
equiv.) of benzyi bromide in 4.0 mL of THF was added. The resulting solution was
allowed to warm to rt in the bath and stirred for 4 h, then quenched with H,0. The
reaction mixture was extracted with EtOAc. The organic layer was dried (MgSO,),
and the solvents removed in vacuo. Purification by silica gel flash column
chromatography using hexane / EtOAc 3 / 2 as eluent afforded 90.8 mg of the title
compound as a clear oil: low resolution MS (ES) m /e 445 (MH+).

Intermediate 16
3-{4-[2-(Benzoxazol-2-yl-methyl-amino)-ethoxy]l-phenyl}-2-(2-bromo-benzyl)-
propionic acid methyl ester.

To a stirring solution of 1.00 g (2.82 mmol) of intermediate 15 in 10 mL of THF at -78
°C was added 2.26 mbL (3.39 mmol, 1.2 equiv) of a 1.5 M solution of LDA in
cyciohexane. The resulting solution was stirred 15 min, and 846.3 mg (3.39 mmol,
1.2 equiv.) of 2-bromo-benzyl bromide in 4.0 mL of THF was added. The resulting
sofution was allowed to warm to rt in the bath and stirred for 4 h, then quenched with
H,O. The reaction mixture was extracted with EtOAc. The organic layer was dried



According to a further general process (E), a conpound of fornula (1) may

be prepared by cyclisation of a conpound of formula (X
[err] 5 to yield a conpound of fornmula (1) wherein A represents a
bicyclic ring [err] C being a 5- or 6-nenbered heterocyclic

ri ng contai rfwo@?31967 two nitrogen heteroatons, the cyclisaPFbEP7/00916
conveniently being carried out in an acidic 10 environnent.
Suitably a conpound of formula (X) nmay be 3% epared from a conpound of

formula - (X)
[err] 15 by reaction wi th 1, 2-phenyl ene diam ne, suitably in the
presence of an al kali net carbonate e. g pot assi um car bonate or the

like. X i s{MgSQdvengd the saipe%tfgm@wp vecye Purificationdihsilisage! tasdveolyew in
parti cul arctaonatograpRy gsinghexafe / EtOAc 3 / 2 as eluent afforded 318.5 mg of the title

compound as a clear oil: low resolution MS (ES) m /e 523 (MH+).

5 Intermediate 17
{4-[2-(methyl-pyridin-2-yl-amino)-ethoxy}-phenyi{}-MeOH
Sodium borohydride (0.5 g, 13.2 mmol) was added to stirred solution of 5.12 g (20
mmol) 4-[2-(methyl-pyridin-2-yl-amino)-ethoxy)-benzaldehyde (Cantello, B. C. C. et
al. J. Med. Chem. 1994, 37, 3977-85) in 50 mL anhydrous ethyl alcohol. The mixture
10 was stirred at 20 °C for 2 h. 10 mL water was added to the mixture, and it was stirred
for 30 min. The ethyl alcohol was removed under reduced pressure, 50 mL water
and 100 mL diethyl ether was added to the residue. The mixture was stirred for 30
min, then an additional amount of 100 mL ether was added. The phases were
separated, the organic phase was extracted with 100 mL water three times, dried
15  with anhydrous magnesium sulfate, then filtered. The filtrate was concentrated under
reduced pressure to provide 506 g of the tile compound: TLC
{Hexane/EtOAc(1:1)): Rf=0.50).

Intermediate 18

20 [2-(4-Bromomethyl-phenoxy)-ethyll-methyi-pyridin-2-yl-amine
Triphenyl phosphine dibromide (422 mg, 1.0 mmol) was added to a stirred solution
of 258 mg (1 mmol) of intermediate 17 in 10 mL methyiene chloride at 5 °C. The
mixture was stirred for 30 min, and it was allowed to warm up to 20 °C, then an
additional 422 mg (1 mmol) triphenyl phosphine dibromide was added in one portion.

25 The mixture was stirred for an additional 30 min, then 20 mL methylene chloride was
added, and the solution was cooled to 0 °C. 30 mL saturated sodium bicarbonate
aq. solution was added to the mixture, and then it was stirred for 30 min. The phas=s
were separated, the aqueous phase was extracted with 20 mL methylene chlonige
twice, then the organic phases were combined, dried with anhydrous magnesium

30 sulfate and filtered. The filtrate was concentrated under reduced pressure while the
temperature was kept below 20 °C. The residue was purified by flash
chromatography using hexane/EtOAc(4:1) as eluent. The fractions were
concentrated under reduced pressure at 15-20 °C to yield 260 mg of the titie
compound: TLC (Hexane/EtOAc(1:1)): Rf=0.90).

35
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A conpound of fornula (XI) can be prepared froma conpound of fornmula (XI1)
[err] suitably by reaction with, for exanple, an alkyl or aryl

sul fonyl halide, e.g. 25 nethanesul fonylchloride, appropriately in the
presence of an ether solvent e.gqg. tetrahydrofuran, and a tertiary
anmne e.g. t~se@pizbeni ne. WO 97/ 31907 PCT/EP97/00916

PCT/ EP97/ 00916 30 A
conpound of forrmula (X I) may appropriatel $2be prepared from a conpound of
formula (I1I') substantially as herei nbefore described, e.g. by reaction with

an al kyl ene carbonate in the presence of an al kali netal carbonate
e.g. potassium carbonate. 5 According to a further aspect of the present
i nvention m@gﬂ.ﬁ formula (1) can be converted to another

corrplound o2-Benzhydrytidenedmine 3-{#-f v ?n;éwtxryndww( ) \;\qgmmmo)-lg[theqqt-] plenyi}- t

|nvo ves c nd o ornmul a erein err] represents
g’%?{ﬂ@%cﬁ{ eﬁ',zyi%g’w}(.)lund of formul a | n Rerr] esents

hydr egen, sﬁlsP&Hﬂ% of 4.0 QeG'ﬂI-‘me@) Rotassium Nfdrpi‘ﬁi?n ga T WA %‘i"f%

met al hhgdr cooled, (0 1C)tsulutioreee180 {10 nirﬁol) @fﬂlﬁenaedmtmﬂs 3. %0 g (13 8 mmol)

tetra ro hgﬂg SO mﬁnlaano 301 e :

It wil Iy t hg\irjgg rgﬁéﬁ%bég*%ﬁe b sons Skl I |4n t hegt 1|d mmol)

conpounds pirabutylammenipm hydragen @B g Aver 5 min-Jlhe fesulting Y%'O%W“'e was

I nst ances, stireddoeitadureat 8140 CC, tiseh 110 4 lanhydrousi magnesiuinadsfate aasomddet;

they are ugghutnd QushOfsiBh SREE %ie?éh.oi‘né’tﬁlﬁétec WHROUBHGerftiated under reduced

10 pressure without using external heat. The residue was transferred to a silica gel
packed column which was prewashed with a solvent mixture containing
Hexane/EtOAC/NEL,(40:10:1). Purification by flash chromatography using
hexane/EtOAc (4:1) then hexane/EtOAc (2:1) resulted in 566 g of the title
compound: TLC (Hexane/EtOAc(5:1)): Rf=0.30).

15
Intermediate 20
2-Amino-3-{4-[2-{methyl-pyridin-2-yl-amino)-ethoxy}-phenyl}-propionic acid
ethyl ester
To a stirred solution of 5.66 g {11.1 mmol) of Intermediate 19 in 200 mi ethanol, 20

20 mb conc. hydrochloric acid was added at 20 °C over 15 min, and the mixture was
stired at room temperature for one hour. 400 mlL saturated sodium bicarbonate
solution was added dropwise to the solution, and when the carbon dioxide evolution
stopped 200 mL methylene chioride was added. The phases were separated, and
the aqueous phase was extracted with 100 mL methylene chioride three times. The

25 organic phases were combined, dried with magnesium sulfate, and fitered. The
filtrate was concentrated under reduced pressure, and the residue was purified by
flash chromatography using hexane/EtOAc(1:1), EtOAc{neat), then EtOAc/EtOH
(9:1) solvent mixtures as eluent to yield 3.19 g of the title compound: TLC
{(Hexane/EtOACc(1:1)): Rf=0.10).

intermediate 21
3-Hydroxy-2-{4-[2-{(methyl-pyridin-2-yl-amino}-ethoxy]-benzyl}-3-phenyi-2,3-
- dihydro-1H-indole-2-carboxylic acid ethyl ester
The title compound (310 mg) was prepared from 291 mg (0.85 mmol) of
- 35 Intermediate 20 according to the method of Intermediate 1 followed by reaction with



15 formula (1). For any of the general processes and schenes

descri bed above, it may be necessary and/or desirable to protect
sensitive or reactive groups . Protecting groups are enpl oyed
according to standard net hods of organic synthesis (T. W 20 G een and P.
G M Wits (MDI31MW70t ecting Groups in Organic Synthesis, JRGTEPITOONG|ecy &
Sons), These groups are renoved at a conveni ent stage of synthesis using
nmet hods known fromthe art. Thus, for exam@g e, am no groups may be

prot ected by a group selected fromaral kyl (e.g. benzyl), acyl, or
sul fonyl, e.g. allylsulfonyl, tert- but oxycar bonyl , phthalim de, or
tosyl; subsequent renoval of the protecting group 25 being effected when
desired byl$¥% mgo(lymimolb2-anyinebenzephesore ascergingotor thetroethodaf Intermediaten8ar d

condi t i OnSfouo\?JQ&%;y 6tﬁifc§t‘f6}frﬂb%|hch él ﬂBHﬁ %bﬁfrﬁé hy%%@ﬁe%%ﬁ\c 4: ’.)oups

o reh e EIoE Bl S sluety ?é%ﬁ%@?sw Hgplecspa .

prot ecting group. Exanpl es of suitable hydroxyl and car boxyl

prot ecty ng%_ggude groups 30 selected fromal kyl, e. g met hyl ,
tert-butyl, 0T, t nmet hyl , or
tri pheﬁy%/n%mw,o ﬁge rg\\{Y’(’," %ﬂg‘ykﬂm’ﬂ%"'ﬁa’&i &%&FP e acy gcyl
e.g. acetylo erSﬁU’de}lmonaafcﬂﬁﬁl mgl(Ogﬁa'opmi)sﬁdhtemedlatalzaiﬂ 8i2 k. MeOHt, 112rt -
but yl di et gl 'nhmbn) pORss i W&bﬂxnﬂ!&?@%&@@ rb | P ity YTRE rﬁnﬁﬁ“ﬂé’ﬁﬂs ¥irred

et of ooyl & 8 38 ognieeOFt Wascmeyed, hnds, Scben aiessiice 40 o s <

het er ocycl
condi ti0onsmmallasdditmdrisulfate seashadded to the mixture in 5 nmk\Gvater 2h8QHKe slurry was

PCT/ EP97/ QQigee at 20 °C for. 30 min. The prec @tate te was filte lgr  pnd was;Em@\]S 1| water

t h |
C(rjlngl '?lngngtﬁ'eé/{ gﬁﬁiﬁ I ar §,° B@n ’Pﬂaﬁa Zateg g bonate

hydr ogenol sadution, rartdrtdaepprgslonab was filtereda and bvashest with Samb| water threk times.
pal | adi umpre sBiIsCR8te cothbinked EndUdtfed BiYdel réBuced pressure to yield 115 mg of the
15 title compound: TLC (EtOH(neat)): Rf=0.05).

Intermediate 23
{S)-2-(2-Benzoyl-phenylamino)-3-(4-hydroxy-phenyl)-propionic acid methyl
ester

20 A stirred mixture of 92 g (0.45 mal)} 2-benzoyl-cyclohexanone, (Denny, W. A. et. al.
J. Med. Chem. 1978, 21(5), 430-7) 78 g (0.40 mol) L-Tyrosine methy! ester, 17.0 g
Palladium on activated carbon (10%) was refluxed for 2 h in 1 L anisole while the
resulting water was removed by a Dean-Stark apparatus. The mixture was cooled to
80 °C and the Pd/C was filtered, and washed with 50 mL anisole three times. The

25 mixture was cooled to 40 °C, 1L hexane was added and kept at -20 °C for 48 h. The
solid was filtered, washed with 200 mL hexane five times to yield 89.0 g crude (S)-2-
(2-Benzoyl-phenylamino)-3-(4-hydroxy-phenyl)-propionic acid methyt ester. This
solid was mixed with 220 mL of MeOH, and the slurry was refiuxed for 30 min. The
mixture was cooled to 0 °C, the product was filtered and washed with 50 mL coid (-

30 20 °C) MeOH twice, then dried under reduced pressure to yield 67.4 g the of the title
compound. mp 185-6 °C; low resolution MS (ESP+) m/e 376 (MH+).

Intermediate 24 |
2-(N-tert-butoxycarbonyi-N-methyl-amino)ethanol



conveniently be renoved using a source of fluoride ions such as tetra-n- 5
but yl ammoni um f | uori de. Many of the above reactions and synthetic
routes can be done on solid support. For exanple, R err] in Formula
(I'l) can represent a suitable solid phase support, for : exa,ﬁ% #[err]
can be a 2- chwe&B10Fy| chl ori de pol ystyrene resin. After perf'ST éd“? e
appropriate reactions, the desired conpound of Fornmula (I) can be isolated
by cl eavage fromthe soid phase suppofl. The foll ow ng exanpl es
are set forth to illustrate the synthesis of sone particul ar conpounds
of the present invention and to further exenplify particul ar applications

Beanpl e sechisiton of 109 R0A45.BSH of ceimesavanroiaianphin 288 sil st GHES, =

i nventi on c25%C: wasatreatetewith 29.1 g (0.123 mek df BOE;O. tmesptﬂmbsfomrﬁi h, the
Consi stent R fad WCRGaAAER 3Rents SRRCAE, by, siS6p, Blridtogren or¥:

20 exanpl eeluf"Pﬂa“ﬂ P??%ﬂ“eﬁfét&%’ &n@?gc“agp '%hiﬂy@él"eél?& @t@’ ﬁ,@izgf’ﬂ@ IR se
noted, a8| compowidias arcieardileiovaiesolwtion MD (ESheve 188 (Mbdlanfrer ci al suppliers

and used without further purification. Specifically, the foll ow ng
abbrevi ati ons na ,b ed I n the exanpl es and t hroughout the
speci ficati . ng (mlligrams); L (liters); nL
Em : i I) iter 208)-(2<ban]zby(—phenplamiau);-;!-{mmttqmbuwxyq:ﬂ!l:gnw( 4 glmm?zow

ol ar he 2 mbachf:“d H@é&ﬁ?ou rez

e ahe erature m nut.es) ;
g] (ﬁour ‘ﬁ’g ng:?rfa '}‘m"BLQ(, ??Hpﬁd?éﬁ/gé Om éﬂrm'rhéiﬁﬂ)m" 9L C

(high pr es slnﬁerrﬁedxpteammm@t&%m&t 1 aemrﬁmflmmanwmrﬁosphme inRD mL of

(reverse phepe)at d‘?@'ﬂn& wise/with ! hﬁn@lc‘l @e?t-nrw:of DEAD.
(tetrahydr ura % ¥E Ifo et' tgi ace a{rﬁé g&l\/l
(di chl orome m"‘ﬁﬁ: "( congr[ ¢ I‘@Vf‘f‘fq I'ERPHE) ;
1.1- cuabmnrylﬁeld ibyi siliceogel ﬂaSDI c)qiumacdhn@rynatdgraphyf using thex@nés/EFPAC (2:1)
N- hydr oy suggidhdrtd nre 1@ Uss%4) by Bhe rid 3€0h evuédd@@ elic %Ih%w
azodi caboxyl a'hr gD@%) ﬂ é {%gt | car bonate ((B
et hyl car bodfSSRIan (5E ﬂg? (VEB'@ Hoxo- 3- - oxazol | d| nyI )
phosphinic chloride (BOP); tert-butyloxycarbonyl (BOC); 35
di cycl ohexyiméermédiatepgle (DCC); benzyl oxycarbonyl (Cbz); NaHCO err]
(saturated 2(S)-{2-benzoyi-phenylamino)-3-{4-[2-(methyl-pyridin-2-yl-amino)-ethoxy]-
20 phenyl}-propionic acid methyl ester
A solution of 2.56 g (4.81 mmol) of intermediate 25 in 56 mL of CH,Cl, at 25°C was
treated with 56 mL (0.73 mol, 152 equiv) of TFA. After stirring for 30 min, the
solution was neutralized with saturated NaHCO,; foliowed by solid NaHCO; and
extracted with CH,Cl,. The combined organics were dried (Na,S0O,), filtered, and
25 concentrated in vacuo. The crude amine was used immediately in the next reaction.
A solution of 2.08 g (4.81 mmol) of the crude amine from above in 480 mL of 2-
fluoropyridine was allowed to reflux for 16 h then concentrated in vacuo. Purification
by silica gel flash column chromatography using hexanes/EtOAc (2:1) as eluent
provided 1.85 g (76%) of the title compound as a yeliow oil: low resolution MS (C!)
30 ml/e 511 (MH+), 510 (M+).

Intermediate 27
3-{4-[2-(benzoxazol-2-yl-methyl-amino)-ethoxy}-phenyl}-2(S)-(2-benzoyl-
phenylamino)-propionic acid methyl ester
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32 aqueous sodi um bi carbonate). Al references to ether are to

di et hyl ether, brine refers to a saturated aqueous sol ution of NaCl.

Unl ess ot herw se indicated, all tenperatures are expressed in [err] C

(degrees CemO¥®s). Al|l reactions conducted at r oom PEHBREYE0M e

unl ess ot herw se not ed. The [err] HNVR spectra were recorded on a

Vari an VXR-300, a Varian Unity-300, or a 42 Varian Unity-400 instrunent.

Chemi cal shifts are expressed in parts per mllion (ppm [err] units).

Coupling constants are in units of hertz (Hz). Splitting patterns are

desi gnateq as.s | et douhlet, .t. triplet: g, qu ' tiplet;

br, br oad.H ng.mo’n‘ ot %mge@gq%m%(ﬂi ﬂfi@ée'?b%?@aﬁt( WS? %Pgb}gt;br%]ﬂnwgg\] CEL

JNVB- AX505teatedOrith 7 mL $90.90mmnl, A5Z@qEiv) Pl TFA. s pdter rstimingefar. SQUminmibe

o zat 1 e e R heutatzed wity RRrhied NoPIOO BRd) RRICIAl RAbIORRPRY\ The |
or by

{25t at onFOIDEBRRAEARIcE et SHeEh NSl Hereq, andkeBieémitaed B ooy, To'a

obt ai ried selutiomiof @58t mg1(D.60r mrbl of dhe @beveraminienin 6 mt ohTHE at 258CI was

Rot ati ons 3509 'm ' N2fbl | I h 1408)S

wer e aargé{;lj?g)&%g qui hi n-ﬁrd;g;erghgﬁrﬁgﬁng%o&r féﬁih By %.qgg.mnl’?nmlé.bo lYngfﬁgL' 1C'%fl I ca

gel pl at e8AYELHEL 2-chlorobgnzoxagole, ARSISHTING Ao g4 | 'aﬁ? Treaeion was, giyited wi

phosphonmoEYAL,cpewed ioto paturdted ANdHGOS;, and extriaoteidowith FEtA#c. cShercombined

chr omat 0g5daRies\\WEreBfiéd r(ns§@.r), filtereaa an@! c&%gﬂ@&m Pacu?) PiRficdtion by

Pr odlrﬁs re &pf hed bx_hp epar z%tlve reve{jse %3\%?( hi C%eséuﬁra%él |‘q§n d

chr onH ogflih el HashreRAinat hiomiatosnabhy aiiing wilh dexanesdbOAE (37 1

equi pped provided 244 mgDET4%) pfiitle cainpobunc ap reeysliom solid:tiowdgsoltBiis MSTESH,

15m 47 npyels9QMNE+) 2550 gMHa). Phar maci a LKB system using Merck Lobar silica
or reverse phase C18 colums. Linear gradients were used in all cases

and the flow rate was 10-100 m./mnute (tO=5.0mn.). Al solvents
cont ai nedintermediate 2Bnal ytical purity was assessed by RP-HPLC using

ei thers a YéhRne-£3UHonI® heid FHehRERaZNZ-PI-By HBNiAIS-2S-yimethyl ester

To a solution of 1.0 g (9.89 mmol) of L-prolinol in 19.8 mL of THF at 0°C was added
3.0 mL (21.8 mmol, 2.2 equiv) of E;N followed by 1.24 mL ¢10.8 mmol, 1.1 equiv) of
2-chlorobenzoxazole. The reaction was filtered washing with THF, and the fiitrate
was concentrated in vacuo. The residue was dissolved in 10 mL of pyridine and

20 treated with 1.9 g {9.89 mmol, 1 equiv) of p-toluenesulfonyl chloride. After stirring for
24 h, the reaction was poured into H,0, and the product was extracted with EtOAc.

"~ The combined organics were dried (MgSO,), filtered, and concentrated in vacuo.

Purification by silica gel flash column chromatography eluting with hexanes/EtOAc
(2:1) gave rise to 2.76 g (75%) of title compound as a white solid: 1H NMR (CDCl,,

25 300 MHz) d 7.67 (d, 2H, J = 12.3), 7.33-6.94 (m, 6H), 4.46 (dd, 1H, J = 7.8, 16.2),
4.304.10 (m, 2H), 3.60 (m, 2H), 2.16 (s, 3H), 2.25-1.80 (m, 4H). low resolution MS
(ES) m/e 395 (MNa+), 373 (MH+); Anal. (C,gH20N,0,S) Caled. C, 61.27; H, 5.41; N,
7.52; S, 8.61 Found C, 61.20; H, 5.48; N, 7.46; S, 8.55; TLC (hexanes/EtOAc (2:1)):
Rf= 0.28.

30
intermediate 29
Toluene-4-suifonic acid 1-benzoxazol-2-yl-pyrrolidin-2R-yimethy! ester
The title compound (1.6 g) was prepared from 1.0 g (9.88 mmol) of D-prolinol
according to the method of intermediate 28 followed by purification via trituration of



990 di ode array spectroneter (I range 200-400 nM or a Hew ett Packard
series 30 1050 system equi pped with a diode array spectroneter. The

stationary phase ws either a Dynamax C8 colum (25 cmx 4.1 mm, a
Dynamax 60A C18 col umm (25 cmx 4.6 mm), a Vydac C18 col um 6
mm X 250 nmm) WOHMMTnin C18 colum (5m 4.6 mm X 250 EF&E%H)W

rate was 1.0 to 1.5 mM/mn. (tO=2.8o0or 43 3.0 mn.) and the sol vent
systens were as described bel ow. Enantionenc purity 35 was assessed using
either a Chiral pak AD colum (25 cmx 4.6 mm) or a Chiral pak

WD 97/ 31907

PCT/ EP97/ 0Qfé6solid with hexanes/EtOAc (1:1): low resolution MS (ES) m/e 385 (BiNa+), 373
QD col umm (&ﬁg X 4.6 mm) on either a Hewl et Packard series 1050 HPLC
system ef?ﬂi pped with a diode array spectroneter or on a Superoritical
Fluid (SFC) system using CJerr] / nethanol as the nobil e phase. 5
| NTERMEDI ATEiermedlate fpternediate 1 3-(4-benzyl oxyphenyl) - 2-di azo

Cyrosné et iatend TR i

(26.2 mol )plgmmwnebemmom%plﬂrmemyépewrm (65 nlL) was Stl rred and
refl uxed 15Ar§omtmobftmerg (5238 asmé) oRInterrhediat 23 iand vses rﬁmat ecbqum

|
RaHoo] or 17 - Shipfermitaiete pE0H 21y ﬁﬁﬁ’w f 2 Hﬁ%’ﬁ,@gg s edigh with 2.08
concent r at e@i{8.4 ramobi1. %eﬂém 6f6s,C0s. Tﬂﬁl"@ﬁcﬂﬂbwéﬁ @r ﬁ’e@l"‘bﬁt’gw Réa
gel usiqog Hex rE'i’:@ﬁﬂl fo 25°COothd pdattibhawas fpolretbinté HYIOEARd . hedddnbBiRtOAC

( ng Egr 1) 1L§r ? ?iétt{sgé eﬁ‘@sﬁﬂfc Efj'l) 2'T‘he coqngl}veg o?&ax(lgg w%"ﬁ dned
NaZSO,,) lltered and. concentrated in vacuo. Purification by silica gel flash column
chromatography eluting with hexanes/EtOAc (1.5:1) gave rise to 2.26 g (74%) of the
title compound as a yellow solid: low resolution MS (ES) m/e 598 (MNa+), 576

15 (MH+).

Intermediate 31
3-[4-(1-benzoxazol-2-yl)-pyrrolidin-2R-yl-methoxy)-phenyl)-2-(2-benzoyl-
phenylamino)-propionic acid methy! ester

20 The title compound (285 mg) was preparei! from 0.25 g (0.67 mmol} of Intermediate
23 and 0.248 g (0.67 mmol, 1 equiv) of Intermediate 29 according to the method of
intermediate 30 foliowed by purification via silica gel flash column chromatography
eluting with hexanes/EtOAc (1.5:1): low resolution MS (ES) m/e 598 (MNa+), 577
(MH+).

25
intermediate 32
1-Benzoxazol-2-yl-pyrrolidin-3-ol
To a stirring solution of 5.1 mL (44.6 mmol) of 2—chlorobenzoxazo!e in 35 mL of THF
at 0°C was added 4.28 g (49.0 mmot, 1.1 equiv.) of (R})-3-hydroxypyrrolidine and

30 4.42 mi (32 mmol, 0.72 equiv.) of triethylamine. The resulting solution was stirred
12h at RT, the precipitate was filtered, washed with THF (3 X 5 mL), and the filtrate
concentrated in vacuo. Purification by silica gel flash column chromatography using
hexane / EtOAc 1 / 1 to EtOAc as eluent afforded 3.74 g of the title compound: low
resolution MS (ESP) m/e 205 (MH+).

35
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I nternediate 2

2- (4- benzyl oxybenzyl ) - 3- hydr oxy- 3- pheny) - 2, 3- di hydo- 1H-i ndol e- 2- car boxyl i c
20 acid nethyl ester To a refluxing solution of 250 ng (0.84 mmol) of
Internediate 1 and 316 ng (1.59 mmol ) 2-anmi nobenzophenone in tol uene
(5 nL) was aWe@SF3WOHY (0.002 Mol , 0.24 equi v) Rhodi unfFIEPHORNEL o
dinmer. The resulting solution was refluxed for 10 mn, cooled to RT,
poured into 2N HO (10 nl), and extracted44ith Et OAc. The organics 25 were
dried (MgSqerr]), filtered, concentrated, and chronat ographed on silica

gel wusing Hexane/ Et OAc (3:1) to give the title conmpound as a yel |l ow
oil. 1H NI\/R(CDCI erJ) [err] 7.62 (s, 1H) 7.60 (s, 1H) 7.43-7.24 (m
9H) 7.11- J =7.2) 6.92-6.82 (m 7H) 5.01 (s, 2H) 3.77 (s,

3H) 2.66 (Methhﬂhsﬂlféﬁsc(d&id 1-BéhzobGdiol-2-A-pyirdiilinddyPester 30 | nternedi ate 3

2-(3-B

aC|( g n&”ﬁ;‘ﬁd e?{ﬁg?@‘?& t?%ﬁ’ bt & 4’%&@3%@”@%? Wﬁﬁ?%@m@d’ml_ d&‘ n@pﬂdme
2dded to s AESEd 137 ron (57,50, 0,55 euiv) of meEneswifawhedloade .1 The

( Kawangt s uesulting solation Avasnstined- 3o at BT théA&{uiendhéd into & wafir{900 amtd. TiKe ny
6\% g; | ?ﬂrgkéaét%namiﬁﬁfé WaPBaRacted Wit BEM! 37X B8NALE (3P RBmbined organic
PCT/ EP97/ ®xtracts were washed successively with saturated NaHCO,, brine, dried (MgSO,),

M, et al .anduhk. sohamnts @mbvedin vacuot Putiltication B?Qﬂtu?éhoh with isdpropy] @lldohoe at

20, ., T a7+ By B T, 5 B e R TOERS, [ oo™

tenperature renmove and the
resi dd@ was purified by flash chr omat ography usi ng CH[err] d [err]

(neat) as intesmeididte 34 el d 120 ng of the title conpound,
3-[4-(1-Benzoxazol-2-yl-pyrrolidin-3-yloxy)-phenyl]-2-(2-benzoyl-phenylamino)-
propionic acid methyl ester
The titlie compound (156 mg) was prepared from 188 mg (0.50 mmol) of

15 Intermediate 23 and 155 mg. {(0.55 mmol, 1.1 equiv.) of intermediate 33 according to
the method of Intermediate 30 followed by purification via silica gel flash column
chromatography using hexane / EtOAc 3/ 1 to 1/ 1 as eluent: low resolution MS
(ESP) m/e 562 (MH+).

20 Intermediate 35
2{S)-(2-Benzoyl-phenylamino}-3-{4-{2-(5-methyl-2-phenyl-oxazol-4-yl}-ethoxy]-
phenyl}-propionic acid methyl ester
A solution of 0.25 g of Intermediate 23 (0.67 mmol), 0.20 g of 2-(5-methyl-2-
phenyloxazol-4-yljethanol (0.98 mmol, 1.5 equiv, Maybridge), and 0.35 g of

25 tiphenylphosphine (1.33 mmol, 2.0 equiv) in 10 mL of anhydrous THF was cooled to
0°C and treated with 0.21 mbL of diethyl azodicarboxylate {1.33 mmol, 2.0 equiv).
The reaction was allowed to warm to RT for 18 h, concentrated in vacuo purified by
flash chromatography on silica gel (7:3 hexane:EtOAc). This afforded 0.26 g (70%)
of the title compound as a yellow foam: mp 55-60°C; low resolution MS (ES) m/e

30 561 (MH+).

Intermediate 36
2-{2-Benzoyl-phenylamino)-3-{4-[2-{4-chlorophenyl)-thiazol-4ylmethoxy]-
phenyl}-propionic acid methyl ester



5 TLC(CH err]C[err]): Rf=0.40). Internediate 4
2- (2-Benzoyl -t hi ophen- 3-yl -am no) - 3- (4- benzyl oxy- phenyl ) - propi oni c
acid nethyl ester 10 The title conpound (280 ng) was preapred from 600 ny

(2.02 mmol) of Internediate 1 (Kawamatsu, Y. at at. Arznei n!]'93}§6)9r1§ch.
1980, 30(4), wisg¥aY7and 203 mg (1.0 mol) PCTE
(3- Ami no-t hi ophen-2-yl)-phenyl - net hanone (Ki ehne, H (Bayer A G) Ger.

Of fen. 1945964 (March 25. 1971)) accordi ng®o the nethod of Internediate 3
foll owed by purification via flash chromatography using CHerr]C [err]
(neat) as eluent; 15 TLC(CHerr]C[err](neat)): Rf=0.45).

| nt er nedi a 5, N- 2- t hyl m no et hanol,) -1, 3-.henzoxazo) e To a
stirred sol'tfi meo?orﬂe°‘§f‘c¥\k1%1% N—aﬁePFﬁﬂa'?aﬁir? fiem Hgﬁolm%%d%eermi“@”m&g
dr opwi se 20nteadedidtel @3y ands.1B7mmyg ) {044 rhomobbdiz ceqid) ®f Fichloremethyi-B¢(4-
sol ution Sfchfdrgﬂhécr)fz{)trﬁaible accordiflg @S thl | Hb#bdVok Nint&heiidte S50 oliowdd by
extracted vmt.g I%t C. .]ihe organi cs wer washed .w t h bl’lp Qﬂrheﬂ
CNGSaY er 1] Purifeation vidstics go{ fiR.calumin ahraratpabens; 4sing hexgne/ E0AC 87 a5
whi ch sbl i eldentdowrreselation M§ (FAB)M 66 -8BIGMH2), 583niMer)nedi ate 6

N-2-[ (N-met hyl am noet hyl - 1- met hyl sul f onat e) - 1, 3- benzoxazol e] To a

stirred sol Eétion !of é% g (114.6 mmol ) of Internediate 5 and 14.43 g (126
nmol ) | nyl chloride in dichloronethane (100 nL) at O[err]C
was dr opw 2e{2eBerzbyl-phenyTarfind)-3-l422-Bydrondy)-ethioky)-phenylspropiorgcsuspaeid on
was Stirregndthy) gstepand diluted 30 with water (200 nl) and 1M
Herr]PQ err] Soluiio 00 ). The organi c phase separ at ed
dried (NgsHsPePsiop; ‘?r}t‘é’}’e@? r&ﬁ’é RS intarmetate ;%33%30 pAUY @1%&9 gl 10.0
solid, eqhiv) of ethyledlecrarbanate, and 1T5hitngr (1628 adneol/ 1.2 equiv) of K,CO; in 10 mL
of DMF was heated to 85 °C for 3 h with stirring. The reaction mixture was cooled
to RT, poured into 100 mL of Et,0 and extracted with H,O (2 x 50 mL). The organic
layer was separated, dried (MgSO,), and the solvents removed in vacuo.
15 Purification of the yellow solid by silica gel flash column chromatography using
hexane / EtOAc 2 / 1 as eluent afforded 440 mg of the titie compound as a clear
yellow oil: 1H NMR (CDCl;, 300 MHz2) 5 8.80 (d, 1H, J = 7.5), 7.60 (m, 2H), 7.52-
7.31 (m, 5H), 7.20 (dd, 2H, J = 2.2, 6.5), 6.83 (dd, 2H, J = 2.2, 6.5), 6.60 (m, 2H),
4.51 (s, 1H), 4.38 (dd, 1H, J = 5.9, 5.9), 4.04 (m, 2H), 3.94 (m, 2H), 3.70 (s, 3H),
20 3.17 (m, 2H).

intermediate 38
2-(2-Benzoyl-phenylamino)-3-[4-{2-methanesulfonyloxy-ethoxy)-phenyl]}-

propionic acid methyl ester

25 To a stirring solution of 350 mg (0.83 mmol) of Intermediate 37 in 8 mL of THF at RT
was added 0.23 mL (1.67 mmol, 2.0 equiv) of Et,N, followed by 0.13 mL (1.67 mmol,
2.0 equiv) of methanesulfony! chioride. The resuiting mixture was stirred 90 min at
RT then heated to 45 °C for 1 h. The reaction mixture was cooled to RT, poured into
50 mL of E,O and extracted with H,0 (2 x 50 mL). The organic layer was

30 separated, dried (K,CO;), and the solvents removed in vacuo to afford 430 mg of the
title compound as a clear yeliow oil, which was used without further purification: low
resolution MS (Cl)m /e 499 (MH+), 498 (M+).

Intermediate 39

R i
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2-am no- 3-{4-[ 2- (benzoxazol - 2-yl - met hyl - am no) - et hoxy] - phenyl } - pr opi oni ¢
aci d met hyl ester To a stirred solution of 3.61 g (18.5 mmol) of
(S)-tyrosi neVReAIM7 ester and 0.81 g ( 20.4 mol ) of sd’ TP YRS de
(60% suspension in mneral oil) in 50 nL of DMV at 5 RT was added 5.0 ¢
(18.5 nmmol ) of Internediate 6. The resulf'ﬁng sol uti on was heated to
100[err]C for 2 h. After cooling to RT, the solution was quenched with

wat er and extracted with Et OAc. The conbi ned organics were dried

RN i A e AT
0:1) as ePrepionioagidm )ﬂ'EB:je(Zl% yield) of the title 10 conpound: |ow
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stirred solution of 1.45 g of Internmediate 7 and 0.7 nL (11.8 mmol ) of
gl aci al ammedtag 40n 40 nL of chloroform was added 0.5 niL (3.93

ol )11 53498MBeridiinid gzl H1g by pHanyR-2 4 BandBI1 BRah o). 0 60T err1C

for proplomcaclltjit th#lestgr ur change®t’0 orange own after

To a stirring solution of 80 mg (0.18 mmol) of Intermediate 39 in 3 mL of triethyl
orthoformate was added 5 mg of p-toluenesulfonic acid, which produced a white
precipitate. This suspension was heated to 80 °C for 2 h with stirring, during whici,

20 much of the precipitate disappeared. The reaction mixture was cooled to RT,
poured into 20 mL of Et;O / dichloromethane 1:1 and extracted with 1 N NaOH (1 x
20 mL). The organic layer was washed with H,O (1 x 20 mL), separated, dried
(MgSO0,), and the solvents removed in vacuo. Purification of the crude product by
silica gel flash column chromatography using EtOAc as eluent afforded 94 mg of the

25 title compound as a clear yellow oil: low resolution MS (Cl)m / e 521 (MH+), 520
(M+).

Intermediate 41
1-{3-iodo-phenyl)-butane-1,3-dione
30 4.0 g (100 mmol) sodium hydride (60%) was added to a stirred solution of 13.8 g (50
mmol) 3-iodobenzoic acid ethyl ester and 12 mL (160 mmol} acetone in 25 mL
anhydrous THF. The mixture was stirred at 25 °C for 20 min, then slowly warmed to
30 °C. An exothermic reaction started, and the temperature was kept below 30 °C
with water bath. After 1 h the hydrogen evolution stopped, and the mixture was
35 cooled to § °C, and quenched with 150 mL 3 % aqueous hydrochlofic acid. 200 mL

R . -



heating. The solution was cooled to RT and extracted with water and then

washed with a saturated solution of sodium bi carbonate. The organics
were then dried (MgS™) and the solvent renoved in vacuo to
quantitatively yield the title conpound whi ch was used dire %

Wit hout furtY®9R¥9%ication: |ow resolution M5 (ES) me 381”('3'"5Eé ’Rﬁlﬁ
353. WD 97/ 31907 47
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Et OAc/ hexane (gradient of 3:7 to 1:1): low resolution M5 (ES) nle 564

(M er{d) - ntermediatih §2Medi ate 12

[2-(4-methoxy-phenyi)-5-methyl-oxazol-4-yl}-acetic acid methyl ester
A mixture of 725 mg (4.80 mmol) of 4-methoxybenzamide and 1.0 g (4.80 mmol) of
methyl 4-bromo-3-oxo-pentancate was heated neat at 120 °C for 2 h. The resulting
dark slurry was cooled to RT, diluted with 2 mL of dichloromethane and purified by

15 silica gel flash column chromatography using hexane / EtOAc 3 / 1 as eluent to
afford 189 mg of the title compound as a yellow solid: low resolution MS (FAB)m /e
285 (MH'), 284 (M").

intermediate 43
20  2-[2-{4-methoxy-phenyl)-5-methyl-oxazol-4-yl}-ethanol
To a stirring solution of 185 mg (0.71 mmol) of intermediate 42 in 5 mL of THF at 0
°C was added 0.71 mL (0.71 mmol, 1.0 equiv) of a 1.0 M solution of LiAIH, in THF.
The resulting solution was stirred at RT for 45 min then cooled to 0 °C and
quenched by careful addition of 0.027 mL of H,0, followed by addition of 0.027 mL
25 of 15% NaOH and 0.080 mL of H,0. The resulting slurry was filtered to remove the
solids and the filtrate was conoentrated in vacuo to afford 164 mg of the title
compound as a light yellow oil: "H NMR {CDCl;, 400 MHz2) 5 7.92 (d, 2H, J = 8.8),
6.94 (d, 2H, J = 8.8), 3.92 (dt, 2H, /= 5.7, 11.5), 3.86 (s, 3H), 3.35 (t, 1H, J = 6.2),
271, 2H, J=5.7),2.32 (s, 3H).
30
intermediate 44
2(S)-(2-benzoyi-phenylamino)-3-{4-[2-(5-methy}-2-{4-methoxy)-phenyl-oxazol-4-
- yl)-ethoxy]-phenyl}-propionic acid methyl ester
To a stirring solution of 195 mg (0.74 mmol, 1.05 equiv) of triphenylphosphine in 5
-35 mlL of THF at 0 °C was added dropwise 117 mg (0.67 mmol, 0.95 equiv) of diethy!



3-{4[ 2- (Benzoxazol - 2-yl - net hyl - am no) - et hoxy] phenyl ) -2-(2- 20

cycl ohexanecar bonyl - phenyl am no) - propi oni ¢ acid net hyl ester The title

conmpound (61 ng) was prepared from 125 ng (0.33 mMmmol) of Internedi ate

11 and 87.9 0.46 mmol, 1.4 equiv.) of

( 2- ani no- pheng’l BBYYTI ohexyl - met hanone accordi ng to t hePREERYPLOSIS -

Internediate 3 followed by purification via silica gel flash col um

chromat ography using hexane / EtOAc 3/ 1480 1 / 1 as eluent: |ow

resolutior 25 Ms (API) me 556.3 (Mderr]). | nt ermedi ate 13

3-[4-[2 Benzoxazol - 2-yl - met hyl - ani no) - ethoxy] phenyl } - 2- (2-benzoyl -t hl ophen
iQnic acid nethyl ester. 30 The title conpound (130
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rﬂ-{a rEEgg{ g%?éﬁqwe removal of residual Intermediate 23. The layers were separai)’ed and the

3-{4-[ 2- (S¥AaBRABYEL Washedewity HiQ rdijec: (MaR{,).pRed soivest gemeved in vacuaci d
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60% dl@persﬁ‘én l‘P‘M’QﬁQ‘”" SrENR ARy 59310MH 3n was stirred 5 mn, and

2.31 g (8.55 mol, 1.1 equiv.) of Internediate 6 was added. The resul.ting

Intermediate 45

[2-(4-ﬂuoro-phenyl)-S-methyl-oxazoM—yl]-aoetic acid methyl ester

A solution of 667 mg (4.80 mmol) of 4-fluorobenzamide and 1.0 g (4.80 mmol) of
15  methyl 4-bromo-3-oxo-pentanoate in 6 mL of dry toluene was heated at 120 °C for

16 h. The resuiting dark slurry was cooled to RT, diluted with 10 mL of EtOAc, and

washed with NaHCO, (1 x 10 mL). The organic layer was separated, dried (MgSO,).

and the solvents removed in vacuo. Purification of the material by silica gel flash

column chromatography using hexane /1 EtOAc 4 / 1 as eiuent to afford 308 mg of
20 the title compound as a clear oil: H NMR (CDCl,, 400 MHz) § 7.97 (m, 2H), 7.11 {m,

2H), 3.73 (s. 3H), 3.56 (s, 2H), 2.36 (s, 3H).

Intermediate 46
2-{2-{4-fluoro-phenyl)-5-methyl-oxazol-4-yli]-ethanol

25 The title compound was prepared from 300 mg (1.20 mmol) of Intermediate 45 by
the procedure for preparing Intermediate 43 to afford 248 mg of the title compound
as a white solid: low resolution MS (FAB)m 7e 221 (M").

Intermediate 47

30 2(S)-{2-benzoyl-phenyiamino)-3-{4-[2-(5-methyl-2-(4-fluoro)-phenyi-oxazol-4-yl)-
ethoxy]-phenyl}-propionic acid methy!l ester
The title compound (298 mg) was prepared from 407 mg (1.08 mmol) of
Intermediate 23 and 240 mg (1.08 mmol} of Intermediate 46 according to the
method of intermediate 44 followed by purification via sifica gel flash column



solution was allowed to warmto rt and stirred for 19 h, then quenched with
H err]O. The reaction m xture was extracted wth Et CAc. The organic

| ayer was dried 10 (MgSO4), and the solvents renoved in vacuo.
Purification by silica gel flash colum chr omat ogr aphy i opssane I
EtOAc 1 /1 adY@PTRMY” afforded 1.61 g of the-title corrps'gﬁﬁ cl ear
oil: lowresolution M5 (ES) mle 355 (M ergd ). Internediate 15 15
3-{4-[ 2- (Benzoxazol - 2-yl - net hyl - am no) - et hoxy] - phenyl } - 2- benzyl - propl oni c
acid nethyl ester. To a stining solution of 502.2 ng (1.42 mmol) of
Internediate 14 in 10 nL of THF at -78 [err]C was added 1.70 nL (1.70
ol , 1. 2 @ftumatograpley &suﬁgMe&ahaV E90ACT2 N BbBR:ent: low resoflitibn MB ¢FABpl/ & ng

sol ution &\ and 315.1 ng (1.84 mmol, 1.3 20 equiv.) of
or ongR Ut §a o

benzyl of THF was added. The resultl ng sol uti on was
aIIowed to warmto rt in the bath and stirred for 4 h, then quenched with
H err]0. Tintermediatd #48Cti on m xture was extracted vm'th Et CAc. The organic
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15 M 2)6741 (m, SH), 6.10 (s, 1H), 3.81 (1, 2H, J = 6.5), 2.88 (t, 2H, J=86.5), 2.32 (s,

Intermediate 49
2(S)-(2-benzoyl-phenylamino)-3-{4-[2-(5-methyl-1-phenyl-1H-pyrazo}-3-yl)-
20 ethoxy]-phenyl}-propionic acid methy! ester
The title compound (100 mg) was prepared from 275 mg (0.74 mmol) of
intermediate 23 and 150 mg (0.74 mmol) of Intermediate 48 according to the
method of Intermediate 44 followed by purification via silica ge! flash column
chromatography using a gradient elution of hexane / EtOAc 4 / 1 to hexane / EtOAc
25 2/1as eluent: low resolution MS (FABYn /e 561 (MH'), 560 (M").

intermediate 50
[2-(2-piperadin-1-yl}-5-methyl-oxazol-4-yl}-acetic acid methyl ester
A mixture of 1.72 g (13.40 mmol, 4.0 equiv) of 1-piperidine carboxamide and 700 mg
30 (3.35 mmol) of methyl 4-bromo-3-oxo-pentanoate in 3 mL of dry DMF was heated at
120 °C for 15 h. The resulting dark slurry was cooled to RT, diluted with 10 mL of
EtOAc, and washed with H,0 (1 x 10 mL). The organic iayer was separated, dried
. (MgS0O,), and the solvents removed in vacuo. Purification of the material by silica
gel flash column chromatography using hexane / EtOAc 2 / 1 as eluent to afford 192
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38 (MgSg err]), and the solvents renoved in vacuo. Purification by
silica gel flash colum chromat ography using hexane / EtOAc 3 / 2 as
el uent afforded 318.5 ng of the title conpound as a clear oil: |ow
resolutionl\/B(g a m/ e 523 (Mt). 5 Internmedi ate 17

{4-[ 2- 4( et RYP2F3%08i n- 2- yl ani no) - et hoxyl - phenyl } - MeCH PCHEFe1S
borohydride (0.5 g, 13.2 nmmol) was added tqo stirred solution of 512 g (20
mol ) 4-[2-(met hyl -pyridin-2-yl-am no)-et I$(9xy] - benzal dehyde (Cantell o, B.
C C et at. J. Med. Chem 1994, 37, 3977-85) in 50 nL anhydrous et hyl
al cohol. The m xture 10 was stirred at 20 [err]Cfor 2 h. 10 nL water was

vas romoy 10 gt Y1, il B prE bafgoi: Jpw, Hesoitich s {6Rafh e, §§§°“°'

et her was (MHIdRIBH(Mbe residue. The mixture was stirred for 30
then an additional anmount of 100 nL ether was added. The phases were

separatedl of: LE phase was extracted with 100 nL water three tines,
dried 15 Mus magnesi um sul fate, then filtered. The filtrate was
concenbr atZeE&m&!bY '2-Plpem¢odaddaxqmb4w}-9thanolpr ovide 5.06 g of the
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chloride #1$ ¢, IH)] ¢711e 6H). M xture was stirred for 30 mn, and it was
aIIovxgﬂ to warmup to 2 [err]C then an additional 422 ng (1 mol)

triph phosphi ne di brom de was added in one portion. 25 The m xture was
stirred fd!‘_tﬂ!‘mgﬂi!!ﬂibnal 30 min, then 20 nL met hyl ene chlori de was

added, RIS}z BRbsbyDAUAAFARLRAT: “*‘%’#Ezmﬁéfﬁ‘?ﬁ*zﬂnwd eI s
stirred f 8§h§ﬁyln?ﬁg"¥l§}r§h%f3"§m%m fh 'f)ar ated, the aqueous phase was
ext r act ed Whet fitleo comprundy (28Q: mB) owasiepreparect vFom, 268emg HE.&F gnmioh Phiases
ver e qgnmbilmesmediate R3Vdng 240 VMgOEE7TRAARY BMiMermedialensa ae@br&idgt & Qe The

uns kopt SOREGACGE Thtefngfiall) 8 géifo%?fiea%ﬁﬁﬁ%ﬁg“@%ﬁ#%sae' flastt SRR 11 ©
chr omat og mm@mwmépgmém&y 2451 as gluent: fove reselution MS (RAB)M /
e 568 (MH), 567 (M").

20 )ntermediate 53
1-Morpholine thiocarboxamide
To a stirring solution of 2.0 g (11.20 mmol, 1.15 equiv) of thiocarbonyldiimidazole in
30 mL of THF at RT was added 932 mg (10.70 mmol) of morpholine. The reaction
mixture was stirred at RT for 2 h then heated to 55 °C for 1 h. The reaction mixture
25 was cooled to RT and approximately 20 mb of THF was removed in vacuo, and then
10 mL of a 2.0 M solution of ammonia in MeOH was added and the reaction mixture
was sealed and stirred 15 h. An additional 10 mL of 2.0 M ammonia in MeOH was
then added and the reaction stirred in a warm water bath for 8 h, during which time a
white precipitate appeared. The precipitate was filtered, rinsed with diethyl eth¢
30 collected and dried to provide 745 mg of the title compound: low resolution ko>
(FAB)m /e 147 (MH).

Intermediate 54
2-{2-morpholin-4-yl-5-methyl-thiazol-4-yl)-acetic acid methyl ester



concentrated under reduced pressure at 15-20 [err]C to yield 260 ng of the

title conpound: TLC (Hexane/EtQAc(1l:1)): Rf=0.90). 35
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39 I nternedi ate 19

2- Benzhydryl iM@AF3ho- 3- (4-[ 2- (et hyl - pyri di n- 2-yI - ami no) - RHOKTT " ph&ny! ) -

propionic acid ethyl ester A sol uti o%1of 4.0 g (71.4 mmol ) potassium

hydroxide in 4 mL water was added to a 5> cooled (O [err]C) solution of

3.50 g (10.9 nmol) of Internediate 18, 3.70 g (13.8 mmol)

N- (D phenyl net hyl ene) -gl ycine ethyl ester and 4.3 g (16.1 mol)

tetrabutyl anpmal I i es18 hig'& .56 rhe of
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2ci d . 800MF12) 3378 (. 8, 3 68 (8opHL 1147 &b (M4, 4
I nt er medi ai3ef).19 in 200 nL ethanol, 20 20 nlL conc. hydrochloric acid was
added 25 20 [err]C over 15 mn, and the m xture was

Intermediate 55

2-[5-methyl-2-morpholin-1-yl-oxazol-4-yi}-ethanol

The title compound (487 mg) was prepared from 580 ring (2.27 mmol} of

intermediate 54 according to the method of intermediate 43: H NMR (CDCl,, 400
15 MH2) 5 4.29 {t, 1H, J=5.9), 3.80 (d, 2H, J =5.9), 3.82 (m, 6H), 3.37 (m, 4H), 2.68

{t, 2H, J=5.4), 2.22 (s, 3H).

intermediate 56
2(S)~(2-benzoyl-phenylamino)-3-{4-[2-(5-methyl-2-morpholin4-yl-thiazol-4-yl)-
20 ethoxy]-phenyl}-propionic acid methyl ester
The titte compound (810 mg) was prepared from 760 mg (2.02 mmol) of
Intermediate 23 and 480 mg (2.02 mmol) of Intermediate 55 according to the
method of Intermediate 44 followed by purification via silica gel flash column
chromatography using hexane / EtOAc 2 / 1 as eluent: "H NMR (CDCl;, 400 MH2z) &
25 889, 1H,J=7.3),7.59(d, 2H, J=8.6) 747 (m, 3H), 7.33 (dd, 1H, J= 7.2, 7.2),
7.47 (d, 2H, J = 8.6), 6.82 (d, 2H, J = 8.6), 6.63 (d, 1H, J = 8.5), 6.57 (dd, 1H, J =
7.5,7.5), 4.37 (dd, 1H, J=7.2, 13.3), 4.15 (t, 2H, J=7.1), 3.78 {m, 4H), 3.69 (s, 3H),
3.36 (m, 4H), 3.18 (dd, 1H, /= 6.0, 13.9), 3.11 (dd, 1H, v=7.3, 13.9), 2.93 (t, 2H, J
=7.1),2.23 (s, 3H).
30
Intermediate 57
[2-(2-pyrindin-4-yl)-5-methy)-thiazol-4-yl]-acetic acid methy! ester
- A mixture of 800 mg (5.79 mmol) of thioisonicotinamide and 1.21 g {5.79 mmol) of
methy!} 4-bromo-3-oxo-pentanoate in 20 mL of toluene / absolute ethanol 1:1 was
-35 heated to 100 °C for 18 h. The reaction was cooled to RT, diluted with 20 mL of



stirred at roomtenperature for one hour. 400 nL saturated sodium

bi car bonat e sol ution was added dropwi se to the solution, and when the
carbon di oxi de evol ution st opped 200 niL net hyl ene chlori de was added.
The phases were separated, and t he agueous phase was extracted with
100 nL et hWRHEIH oride three times. The 25 organi ¢ phasBSTHERY®0916

conbi ned, dried with magnesium sulfate, and filtered. The filtrate was
concentrated under reduced pressure, and tge residue was purified by

flash chromat ography usi ng hexane/ Et OAc(1:1), EtOAc(neat), then Et OAc/Et OH
(9:1) solvent mxtures as eluent to yield 3.19 g of the title conpound: TLC
(Hexane/ Et OAc(1:1)): Rf=0.10). 30 Internedi ate 21

3- Hydr oxy- B{GIA¢, 2anidraaished with NlahiCOy (1 axnit o)l:-)etThex giganin layke) waspseparated, 3-

di hydr o- 1%}15@5?%?3&@?%@%' éqvé}ﬁé fRol¥d iﬁz&ﬁ . PurifiBfor bf tfe MATERRYNGY
310 wa, epar rom 29 8.8 nmol o? Cfé’ I terrrec“aeate 2%"1

giCCOI’ (rjrlg Z\g §!§Ci{)|gg ?@Fgo@lBF‘r‘l Rb PEARDY1U$'B8| BEXANGY E(%Q‘i itoh hiaspeluent

WO 97/ 3190dfforded 630 mg of the title compound as an orange solid: H NMR (CDCl,, 400

PCT/ EP// 5 = 0 = 8 0
107 my (1 WHEyS 884020 J=61) 770 (@2, I 5 8.1) 382 (6. 2H). 371 5. 3 2451
3 f ofhwed by purification via silica gel flash chromatography using

hexane- Et OAc(4: 1) t hen hexane: Et OAc(1:1) as eluent: |ow resolution M

(ESP+) m kgl). 5 |Internediate 22 o _
To & ot ?rgfm? a%wh'ég_al :% : e iz oS NaRASlor | i or maci 4t 6 20 1n 3. 2
MeOH, 1012 The titleDcdrapoumd waso pregrirad) fryrdr620 deg (@50 ddndl) iaf Ihtermedidters7 The
m xture vagerdihh &M the method of Intermediate 43 followed by purification via silica “gel
flash colgmn chromatography using a gradient of EtOAc to EtOAc /MeOH 30/ 1 as
eluent H NMR (CDCl;, 400 MHz) § 8.66 (d, 2H, J=6.1), 7.71 (d, 2H, J = 6.1),
4.01 (m, 2H), 3.57 {t, 1H, J =6.0), 2.93 {t, 2H, J = 5.8), 2.48 (s, 3H).
15
Intermediate §9
2(S)-{2-benzoyl-phenylamino)-3-{4-[2-{5-methyl-2-{4-pyridyl)-thiazo}-4-yl)-
ethoxy]-phenyl}-propionic acid methyl ester
The title compound was prepared from 255 mg (0.68 mmol) of intermediate 23 and
20 150 mg (0.68 mmol) of Intermediate 58 according to the method of Intermediate 44
followed by purification via silica gel flash column chromatography using hexane /
EtOAc 3/ 2 as eluent. Anal. (Ca,H34N30,S) Caled. C, 70.69; H, 5.41; N, 7.27, Found
C,70.44; H, 5.50; N, 7.03.

25 1 edi
[2-(2-dimethylamino})-5-methyl-thiazol-4-yl}-acetic acid methyl ester
A mixture of 750 mg (7.20 mmol, 1.5 equiv) of N,N-dimethyithiourea and 1.00 g
(4.80 mmol) of methyl 4-bromo-3-oxo-pentanoate in 10 mL of dioxane was heated to
reflux for 3 h. The reaction was cooled to RT, diluted with 20 mL of EtOAc, anc

30 washed with NaHCO,; (1 x 10 mL). The organic layer was separated, dried (MgSQO,),
and the solvents removed in vacuo. Purification of the material by silica gel flash
column chromatography using a gradient of hexane / EtOAc 1 / 5 to EtOAc / MeOH
20 / 1 as eluent afforded 210 mg of the titie compound as an yellow oil: low
resolution MS (FAB)m /e 216 (MH'), 215 (M').

35
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5 h at 20 [err]C, then the MeOH was renoved under reduced pressure. 240 ng
(2 10 nmmol) sodiumbisulfate was added to the mxture in 5 nL water and

the slurry was stirred at 20 [err]C for 30 min. The precipitate was
filtered, and washed with 5 nL water three tines. The F%#&%%hﬁ ﬁ@s
adj usted to WA2IBY ng saturated sodi um bi carbonat e sof Gt BN %% t he
precipitate was filtered, and washed with 5 nL water three tines. The
solids were combined and dried under reduc88 pressure to yield 115 ng of
the 15 title compound: TLC (EtCH(neat)): Rf=0.05). I nt ermedi ate 23

(S)-2-(2-Benzoyl - phenyl am no) - 3- (4- hydr oxy- phenyl ) - propi oni ¢ aci d net hyl
ester 20 A stirred mxture of 92 g (0.45 nol) 2-benzoyl -cycl ohexanone.
(Denny, W imtermediate 61 J. Med. Chem 1978, 21(5), 430-7) 78 g (0.40

Enﬂ))/() L- Tyr qs;zlne;nqpém?ﬁmgﬁﬁs._rmet}@t@xa;o;.?.yn%lhadi um on acti valt ted car b;)n
%9 was e or LN nj sol e [ r i .
Cae ) emoved i, W€ KomBoyha wad prepaft #0240, (0158, samep o thegibidte'

[ err] C and acherding ® dbe method refdintermediate Y laivt resbiition MBI EABIM Yirecc188
tinmes. gheéw’),nngtcfgu’g. was cooled to 40 [err]C, 1 L hexane was added and
kept at -20 [err]C for 48 h. The solid was filtered, washed wi th 200
nm. hexane five tinmes to yield 89.0 g crude (9S)-2-

(2- Benzoy| intermediate§2 - 3- ( 4- hydr oxy- phenyl ) - propi oni ¢ acid et hyl ester.
Thi s Sza%e PefzoyLERenjlammirne) 3 {4-[25(2 dhnethyaAthih 65-methy - thiagolgyl)ux ed

for 30 mn. to,0 [err]C, the product was

|
filtered aﬁah&ﬁ%he’aew%)i’t'gfi‘e%\%gsf‘ﬁ%@?ﬁﬂ

0
(?szﬁf[err]C) MeCOH twi ce, then dried
under fedudde gitles campoundy (168 183) 4was t prepafed Heomi 888 mg  (189omel). ofip

185-6 [ err hnternediate 23 Wndonsd/mgESDE hinbi)bF Iéfnédilte) 61 according to” the
{/\?)t S;/rrgglggtﬁetgéd of lnt%?rf'nglc'iga e t4'4b %x%’We%a%F}OBM;'iﬁc'éLﬁ%‘Rt 5%' sfich né)e)l ChH Yotumn
PCT/ EP97/ ocbigmatography initially using hexane / EtOAc 2 / 1 as eluent to remove nonpolar

impurities then using chloroform / MeOH to elute the desired product: low resolution

15 MS (FAB)m/e 544 (M ).

in iate 63

8§-Methylisoxazole-3-thiocarboxamide

A suspension of 525 mg (4.16 mmol) of 5-methylisoxazole-3-carboxamide and 1.85
20 g (4.58 mmol, 1.1 equiv) of Lawesson’s reagent in 15 mL of dry toluene was heated

to reflux for 5 h, during which time the reaction mixture became a clear yeliow color.

The reaction mixture was cooled to RT and the solvent was removed in vacuo.

Purification of the material by silica gel flash column chromatography using a

gradient of hexane / EtOAc § / 1 to hexane / EtOAc 1/ 1 as eluent followed by
25 trituration with acetonitrile, filtration to remove the solid Lawesson's reagent

byproducts‘ and removal of solvent afforded 614 mg of the title compound as a

yeliow oil. H NMR (CDCl;, 300 MHz) 8 8.05 (s, br, 2H), 6.52 (s, 1H), 2.46 (s, 3H).

Intermediate 64
30 2-[5-methyl-2-(5-methyl-isoxazol-3-yl)-oxazol-4-yl]-acetic acid methyl ester
The title compound (375 mg) was prepared from 591 mg (4.15 mmol) of
Intermediate 63 and 950 mg (4.47 mmol, 1.10 equiv) of methyl 4-bromo-3-oxo-
pentanoate according to the method of intermediate 45 followed by purification via
silica gel flash column chromatography using hexane / EtOAc 5 / 1 as eluent: low
35 resolution MS (FAB)m /e 216 (MH'), 215 (M).
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A solution of 10 g (0.133 nol) of 2-(nethylam no)ethanol in 266 nL of
CHerr]CJ[err] at 25C was treated with 29.1 g (0.133 nol) of
BOC[err] 0. After stirring for 3 h, the reaction was concentrated in
vacuo. Purification by silica gel chromatography eluting with
hexanes/ Et OAWQ¥319err]E 1:2 [err]E 1:4) gave rise to 23. 3POTERUMPLES
title 5 conpound as a clear oil: lowresolution M5 (ES) me 198 (Ma+).

| nt er nedate 25 54

2(S)-(2-benzoyl - phenyl am no) - 3-{4-[ 2- (tert-but oxycar bonyl - net hyl - am no) -
et hoxy] - phenyl ) -propionic acid nmethyl ester 10 A solution of 1.5 g (3.99
nmml ) of Internediate 23, 770 ng (4.39 mmol, 1.1 equiv) of

Internmediate 24 and 1.57 g (5.99 mmol, 1.5 equiv) of triphenyi phosphine in

40 m_ of lnterf'ﬁHEiﬁ&%fC was treated dropwise with 0.944 nL (5.99 mmol, 1.5
equi v) of . Gtion s stirre err]C for 48 h then
concent r at &3°rReYI2(5- é§?§ﬁfé’%'ﬂi gﬁ‘lﬁl’?& BE/ silica gel flash
col um chr dhet h@eapdxyupasmdmgﬁb@xa@sh@som;(&ed) froth 376 ehgie(1t490rrgmi¢ éf 37

?E(S )65‘;{3 eof5 M t&r@g gso o'the GhétH gz:& um@g%bmézg@/ H NMFESEDIEL, AhoB

2(S) - (2-be 74 ZH). 3.4 ﬁ[?‘b prg 2592y 2R H3) SR 491(s. 20
phenyl }-praHD(ﬂuM(sxcsr@ met hyl ester A solution of 2.56 g (4.81 nmol)
of Internediate 25 in 56 nL of CHerr]C[err] at 25C was treated with

56 nL (0.73 nol, 152 Eqw v) of TFA. After stirring for 30 mn, the
sol ution d with saturated NaHCO3 fol | owed by soI I d NaHCO3 and
ext ract@d Z(S)Iﬂ(zéﬂtuuy]l-(ﬁl{eayrdmlnm-@qﬂm&wl%w-mthﬂsodazﬂsbﬂuﬂ S) ,
filtered, gﬁggﬂ 6% ne was used .
I medi ateli gﬁ%gﬂ%})ﬁts%L l?u?"“ amfnfarttkm c#g}Z 08 g (4 81 mmpl ). of
the crude ARentite eoMmBBYRE (4401me)was; prepared AXyne df 1245 wanel} Ivaved
to refl ux fntermediatet R8nand BITnmEA (45 mnvalL wh. lnt%n‘neﬂiatat&ﬁ)raccordmg))tosiﬁel ca
grelo VT 11 ash ﬁ%ﬁ%‘ g&@%p{@{tﬂaﬁw& Wﬁﬁﬁﬂéﬁ%&;\gﬁs ?sc‘v"%. g1 ﬁnlaeﬁp&onu n
V(O 18 s0chpribtagraphysising Satpdiagtpl hekane | EfAC 4k tohergne 1 EXOAC ST T as
3(4}- [2(bneb§atdbw2e§dluhmM$dFM)m)')e &@BR2dMH -).phenyl} 2(S) - 2benzoyl -
phenyl am no) - propi oni ¢ acid net hyl ester
Intermediate 67
[S-methyl-2-{4-methyl[1,2,3]thiadiazo}-5-yl)-oxazol-4-yl}-acetic acid methyl ester
20 The title compound (660 mg) was prepared from 1.0 g (7.00 mmol)} of 4-methyl-
1,2,3-thiadiazole-5-carboxamide and 2.97 g (7.35 mmol, 1.05 equiv) of Lawesson’s
reagent according to the method of intermediate 63, followed by the procedure
outlined for the preparation of Intermediate 45 and purification via silica gel fiash
column chromatography using hexane / EtOAc 4 / 1 as eluent: low resolution MS
25 (FAB)m/e 270(M).

Intermediate 68
2-I5-methyl-2-(4-methyl[1,2,31thiadiazol-5-yl})-oxazol-4-yl}-ethanol
The title compound (350 mg) was prepared from 560 mg (2.08 mmol) of
30 Intermediate 67 according to the method of Intermediate 43 followed by purification
v;a silica gel flash column chromatography using chioroform / MeOH 8 / 1 as eluent:
H NMR (CDCl,, 400 MHz) & 3.99 (m, 2H), 3.02 (s, br, 1H), 2.94 (m, 5H), 2.49 (s,
3H).

35 Intermediate €9
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WD 97/ 31907

PCT/ EP97/ 00916 42 A
solution of 319 ng (0.60 nmol) of Intermediate 25 in 7 nL of CHerr]d[err]
at 25[err] C was treated with 7 nL (90.9 mmol, 152 equipgy/Bhorhosis After
stirring foWQ87HP¥, the solution was neutralized with saturated
NaHCO err] and extracted with CHerr]d[err]. The conbi ned organics
were dried (Naferr]SOerr]), filtered, and Boncentrated in vacua. To a 5
solution of 259 ng (0.60 nmol) of the above amine in 6 nL of THF at
25[err] C was added 0.250 nL (1.80 mml, 3 equiv) of Et3N followed by

0.103 nL (Q | 1. 5 '

fro 24 h, | CHSRERenzay-Rhenylamiinl liads 5-mab R SR AR S afiadiazBi bt | "0
NaHGQ| er r | ,yththiazek-4-yij-ethoxy}-phengieropienisaei ned organics were dried
(Na2SOH),  fpé etk comsburN G238 I RigfOwas prspied Piroml 1560t imm (49 Omnsal} i afa

or ovi dod 2 AReTTecRIS, 20 aiE] ?B%@Lﬁtﬁ%ﬁ@ of Jhsee 'é?%‘e erordiim, o, the
M5 (ES) 5 method &Y zn(md)ate b followed by purificatian wisdisilice gel flash column
Tol uene4- suldgp P‘fo ﬁy&sl @9& n?naiarwemmwnaé nexaRe MEORSIEY 1 as

To a solut ip8 & s Dot skl By (T 18 p),

O[err]C vvasolﬁﬁﬁ'ed
by 1.24 ni 7.48an® 3ﬂ'd)‘07 331@« éﬂudw)?ﬁf?S) 7.17-(dhRH; dire8.50,8.80((¢. 2Hhé = 8.5),

reaction Waésél it ?Heg—vesylewsawa M Hr= ﬁadm')\eaba( Il-a 4.25 (tV8R, J = 6.5),

Soncen ! el 413 AT R BB 89T, 01 Lonosul onyi ohior .

After stirring for 24 h, the reaction was poured into H20, and the

product wasy hfdygi th Et OAc The conbi ned organics were dried

i1 on gel )mgi : rr: Eﬁﬁiﬁﬁfws@ﬁxcmce”t rﬂﬁw?&fﬁzpﬁa‘%-enﬂﬁ%aaﬁe@fﬁ@és% >

(2:1) gave Thectitteo conypeugd( 4580 mg) twas greparedufremis1&? vai (W4sB| i emalH ok

(CDA [ efg | , thiocarbonyldiimidazole and 10 g (99.8 mmol) of 1-methy! piperazine according to
the method of Intermediate 53, followed by the procedure outlined for the
preparation of Intermediate 60 and purification via silica gel chromatography using
MeOH/EtOAc (3:17) as eluent: TLC (MeOH/EtOACc (1:9)): R;=0.15.

20 Intermediate 71
2-[5-methyl-2-{4-methyl-piperazin-1-yl)-thiazol-4-yl}-ethanol
The title compound (2.20 g) was prepared from 2.87 g (8.10 mmol) of Iintermediate
70 according to the method of Intermediate 43 followed by purification via suhca gel
flash column chromatography using chioroform / MeOH 10/ 1 as eluent: "H NMR
25 (CDCl3, 400 MHZ) 8 4.42 (s, br, 1H), 3.85 (m, 2H), 3.41 (m, 4H), 2.67 (t, 2H, J =
5.4), 2.49 (m, 4RH), 2.34 (s, 3H), 2.20 (s, 3H).

Intermediate 72
[2-{3-dimethylamino-propylamino)-5-methyl-thiazol-4-ylJ-acetic acid methyl
30 ester
The title compound (854 mg) was prepared from 1.0 g (6.20 mmol) of 3-
dimethylaminopropyl thiourea and 1.30 g {6.20 mmol) of methyl 4-bromo-3-oxo-
pentanoate according to the method of Intermediate 45: low resolution MS (FAB)m /
e 272(M").
. 35



25 300 MHz) d 7.67 (d. 2H, J= 12.3), 7.33-6.94 (m 6H), 4.46 (dd, 1H J =

7.8, 16.2), 4.30-4.10 (m 2H). 3.60 (m 2H), 2.16 (s, 3H), 2.25-1.90
(m 4H); low resolution M (ES) mle 395 (MNa+). 373 (MH); Anal.
(err]Herr [ err]S) Calcd. C, 61.27; H 5.41; N, .52 S 8.61
Found C, 61. wﬁh‘%g 46; N, 7.46; S. 8.55; TLC (hexanes/ Et OKPZEZ%’?S’.“

Rf= 0.28. 30 | nt er redi ate 29 Tol uene-4-sul fonic acid

1- benzoxazol - 2-yl - pyrrol i di n- 2Ryl met hyl & er The title conmpound (1.6
g) was prepared from1l.0 g (9.89 muol) of D-prolinol according to the

met hod of Internmediate 28 followed by purification via trituration of
WD 97/ 31907

PCT/ EP97/ (Btermediate 73 43
the solid MZ—(B-Hmaﬂqééﬁlﬂ«pr()ﬂ:ylh)nmlot)-\ﬁ-meﬂqmthiml-bi@!]-ﬁﬂ)am:lle 395 (MNa+),

373 r(&B

3-[4-(1- bﬁg oxtglzeolc- gpilgj (;‘rﬁgtlf’;?q lrepar;ﬁo (\;“E I-t&a ‘(% gazl‘g;
phenyl am H

Im*r:)l ) 61; IMHz) geﬂltﬁ(s B8 ‘BﬂpMJA(B(h @f,(ﬂ-leB Bt 2H1JeqﬁJ5?,)3 28 (m, QH)tZSSt(td

nt er medi n S treate
wth 2. 0882}? E 5?6§?9r31‘rm% 'i %qw v%zégphzs%&??gg)épr’{éjeﬁhtbéw?eact I on was
heated to 80[err]C and stirred 24 10 h. Upon cooling to 25[err]C, the
reaction Vipterpsediate T4t o H20 and hexanes/ Et OAc (1: 1) and extracted

f ft“e?eéa sg 2 Hanso '°éi'°35 %'“323*“?%# @RflnfetnyRiglingr b fbylamingieis O
col umi I'R'%?ﬁffé!?'ﬂt'!!ﬁﬁ“ﬂf "1) gave rise to
2.26 9 (74%susﬁen$|en of 715 mug QZdanmmmam eqyie) lobwiptseriytbhosphines 928 ahigon

M5 (ES) M@ £MmndfN8r Interi&diate 23, and 600 mg (2.48 mmol) of Intermediate 73 in 25
mlL of dry toluene was heated to 95 °C for 15 min to effect dissolution of
Intermediate 23 to provide a clear yellow solution. To this solution was added 452

16 mg (2.60 mmol, 1.05 equiv) of diethyl azodicarboxylate dropwise over 5 min. The
reaction was then allowed to cool to RT and stirred 16 h. The toluene was removed
in vacuo, and the residue was purified by silica gel flash column chromatography
using EtOAc / MeOH 1 / 1 with 1% ammonium hydroxide as eluent to afford 770 mg
of Ehe titie compound as a yellow oil: low resolution MS (FAB)m /e 602 (MH‘), 601

20 (M)

Intermediate 75
2-[2-(2-methoxy-ethylamino)-5-methyl-thiazol-4-yl}-ethanol

The title compound (800 mg) was prepared from 750 mg (5.59 mmol) of 2-
25 methoxyethyl thiourea and 1.17 g (5.59 mmol) of methyl 4-bromo-3-oxo-pentanoate

according to the method of Intermediate 60, followed by the procedure outlined for

the preparation of Intermediate 43 nd purification via silica gel flash column

chromatography using chloroform / MeOH 9 / 1 as eluent: "M NMR (CDCli,, 400

MHz) 8 3.82 (t, 2H, J=5.5), 3.58 {, 2H, J=6.9), 3.41 (m, 2H), 3.36 (s, 3H), 2.65 (t.
30 2H,J=86.9),2.19 (s, 3H).

Intermediate 76
2(S)-(2-benzoyl-phenylamino)-3-(4-{2-[2-(2-methoxy-ethylamino}-5-methyi-
thiazol-4-yl}-ethoxy}-phenyl)-propionic acid methyl ester

R G - -



15 (MH). I nternedi ate 31

3-[4-(1-benzoxazol - 2-yl)-pyrrolidin-2R-yl - met hoxy) - phenyl ] - 2- (2- benzoyl -
phenyl am no) - propl onic acid nmethyl ester 20 The title conmpound (285 ny)
was preparedfromo 25 g (0.67 mml) of Internediate 48 ¢
(0.67 mmol, WRHAWY of Internediate 29 according to the rreg'ﬁg&‘q’g?w%@

| nt er medi ate 30 followed by purification via silica gel flash colum

chr omat ogr aphy eluting with hexanes/BiZOAc (1.5:1): low resol ution M
(ES) mle 598 (MNa+), 577 (MH). 25 I nt er medi at e 32
1- Benzoxazol - 2-yl - pyrrolidin-3-ol To a stirring sol ution of 5.1 nL

(44.6 m"ml)r of 2-chl orobenzoxazole in 35 n of THF E rLC )
Rdded 4. 26The tile comARYNG (0T reg)ovds PrepRTeddion: hyienid T FTBeh B LeRRRAISte
4.42 L (323M#Epld, 8007 Inga(B. 70 Jmrabl)t of mwwmuw?smmamaglm thee :métbbdoof was

stirred

5n), and'qtﬁ;"%]d?{ Wfollb%d%éﬁﬂrﬁb% rfw%%PiCécuM” fl cat | om

gel flash @&QM#*QWFP emethaneabhg assluent): low regoluion MSHFARIMY e 57 4t tOAc as
eluent gfforded 3.74 g of the title conpound: | ow resol uti on Ms ( ESP)
me 205 ( ‘?ééiate 77 WD 97/ 31907 i
PCT/ EP97/ 0 44

| nt er nedi aBe{442-(Benzoxazel2rybmethy-aming)ethoxehpbeavidi?-(2-y| - pyrrol i di n- 3-yl

ester cyclopentanecarbonyl-phenytamino)-propionic acid methyl ester

The titte compound (580 mg) was prepared from 650 mg (1.71 mmol} of

10 Intermediate 9, 846 mg (3.42 mmol, 2.0 equiv.) of (2-amino-phenyl)-cyclopentyl-
methanone and 15 mg (0.003 mmol, 0.01 equiv.) of rhodium acetate according to
the method of intermediate 3 followed by purification via silica gel flash column
chromatography using hexane / EtOAc 7 / 3 as eluent: low resolution MS (ES) m /e
542.1 (MH).

15
Intermediate 78
3-{4-[2-(Benzoxazol-2-yl-methyl-amino)-ethoxy]-phenyi}-2-(2-
cycloheptanecarbonyl-phenylamino)-propionic acid methyl ester
The title compound (130 mg) was prepared from 650 mg (1.71 mmol)} of

20 intermediate 9, 742 mg (3.42 mmol, 2.0 equiv.) of (2-amino-phenyi)-cycloheptyl-
methanone and 15 mg of rhodium acetate according to the method of intermediate 3
followed by purification via silica gel flash column chromatography using hexane /
EtOAc 7 / 3 as eluent: jow resolution MS (ES) m /e 569.9 (MH').

25 |Intermediate 79
3-{4-[2-(Benzoxazoi-2-yl-methyl-amino)-ethoxy]-phenyl}-2-(2-
cyclohexanecarbonyl-5-fluoro-phenylamino)-propionic acid methyl ester
The title compound (392 mg) was prepared from 400 mg (1.71 mmol) of
intermediate 8, 325 mg (1.47 mmol, 1.4 equiv.) of (2-amino-4-fluoro-phenyl)-
30 cycloheptyl-methanone and 10 mg of rhodium acetate according to'the method of
Intermediate 3 followed by purification via silica gel flash column chromatography
using hexane / EtOAc 7 / 3 as eluent: low resolution MS (ES) m /e 574.0 (MH ).

Intermediate 80



To a stirring solution of 3.74 g (18.3 nmol) of Internediate 32 in 30 nL of
pyridi ne was added 1.37 nL (17.8 mmol, 0.93 equiv.) of nethanesul fonyl
chloride . The 5 resulting solution was stirred 3h at RT then quenched
into ice water (100 nlL). The reaction m xture was extr%gr@g,&’w DCM
(3 X 50 L) woMi81#8nbi ned or ganic extracts were washed [ ively
wWth saturated NaHCO err], brine, dried (MgSOerr]), and the sol vents
renoved in vacua. Purification by trituration with isopropyl al cohol
afforded 3 71 g of the title conpound: |ow resolution M5 (ESP) me 283
(M) I nternedi ate 34

14 (- Begl_gprﬁﬁg% z;%gggop.xzylg,l\aﬁ?p.aﬁuxb%ﬂ%@fﬁ%@g—zﬁ% ng;‘y{NZrS“ "

prepar ed fWEPES% 2methyl-2H- wrany*-%wlqmtﬂq)mmam@dmeﬁwa . (0.55
lmrr]r?lar nédll Heuititle) o:hoddmhdr @78 ahg) %?acpwpﬁrétg_ tlrom 400I e mmqﬁm&l) of
chr omat og?a "&gﬂfsa?ng ?ﬁg ‘R% ?uZt@&‘%'Si lal%qﬂ'@l%yfsgﬂmqﬁ] r{z}%@@P @%%}g%?'ﬁ i on
NS W ang J0 ma«f rhediug acetste according to the method of
2(S) - (2 Banmnbdtdtewmawaa)bﬁpﬁﬂﬁdaﬂobanmntw 8F s blufrAEYontatdgdaph Poxy]

| nt er medt SPGB ANGACT S ST @%ﬂeg%m@ﬁ%%w’e vl

phenyl oxazol - 4-yl ) et hanol (0.98 mml, 1.5 equiv, Mybridge), and 0.35 g of

25 triphdntdradiistei8r (1. 33 mol, 2.0 equiv) in 10 i of anhydrous THF was

?ioggq%&“&"o%ﬁ%%?m%&r ‘a6 Bindty i MRl V" o) 1
h, concent‘h!ﬂ@’t?ﬂenzﬂlﬂm{i“ﬁtﬂ'f’m@ﬂcB?'d methy| @8%@rchr omat ogr aphy on si I'i ca
gel (7:3 rrheartitieEicompbundh{m5sirhgy desk OpRpated 0 137 iy (DIBS tnidon
conmpound Qﬁteﬁnmiaké’p e,f mg@ g‘g THALE 4 Gquhdof E28InHd-ffb n@%ﬂrﬁeﬁy?

561 ( MH+)

2- (2- Benz dyethanans padiSerg-of rhadium acetale acensdiagyto)the imethed of {nteepediatg 3

phenyl1p- prioiovesd by girificatidiyila silideegel fiash column chromatography using hexane /
EtOAc 7 / 3 as eluent: low resolution MS (ES) m /e 556.0 (MH ).

intermediate 83
2-{2-Cyclohexanecarbonyl-phenylamino)-3-{4-{2-(5-methy|-2-phenyi-oxazol-4-
20 yl)-ethoxy}-phenyl}-propionic acid methyl ester
The title compound (2.89 g) was prepared from 3.03 g (7.75 mmol) of intermediate
121, 2.07 g (10.51 mmol, 1.4 equiv.) of (2-amino-phenyl)-cyclohexyl-methanone and
69 mg of rhodium acetate according to the method of intermediate 3 followed by
purification via silica gel flash column chromatography using DCM to 1/ 99 diethyl
25 ether/DCM as eluent: low resolution MS {(ES) m /e 567.4 (MH’); The enantiomers of
this material were then separated on a Prep OD Column ; Enantiomer 1: NMR, MS,
HPLC identical to racemate. Enantiomer 2: NMR, MS, HPLC identical to racemate.

intermediate 84

30 (S)}(-)-1-benzyl-pyrrolidin-3-yl methanesulfonate
To (S)(-)-1-benzyl-3-pyrrolidinol (5§ g, 28.2 mmol} in pyridine (40 mL) was added
methane sulphony! chloride (2.03 ml, 26.2 mmol, 0.93 equiv.) dropwise. The
reaction mixture stirred 3h, was poured into ice water (100 mL) and extracted with
DCM (3 X 50 mL). The combined organic extracts were washed with saturated aq
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The title conmpound (210 ng) was prepared from 150 ng (0.40 mol ) of

| nt er redi at ew@3»73887107 ng (0.44 mmol, 1.1 equiv) of 4-chl orcumpbydosd- (4-
chl orophenyl )t hi azol e according to the nethod of Internediate 30 foll owed

by purification via silica gel flaskggolum chromatography using
hexane / EtOAc 8 / 1 as 5 eluent: lowresolution M5 (FABhm/ e 584 (M),
583 (M+). I nt er medi at e 37

2- (2- Benzoyl - phenyl am no) 3-[ 4- ( 2- hydr oxy-t hoxy) - phenyl ] - pr opi oni c aci d
met hyl estNaHCO,, Briselapd aEied(MgSO4)ogive 3.¢06f timedtitied aompruadniow meisehidn 930

ng (10. 60 RSy /8 256. ui v) of ethylene carbonate, and 175 ng (1.28
mmol , 1.2 eunvs))jdg{ er?f%aq,érr] in 10 nL of DMF was heated to 95 C

for 3 h with stirng. The reaction m xture was cool ed to RT, poured
i nto 100 nintenédipte 83 O and extracted with H20 (2 x 50 nlL). The organic
| ayer S etz e)|§' :i? A E‘f\d"' S0l _quim d in vacuo.
15 Pu\r/?"?fi%g?l‘on_ gﬂﬂfﬂ{e e l?‘?){\i!ﬁso «f&‘i-%)e/ns |%‘J§8I£{P‘ ?ﬁgs)ﬁ) 0 um

chr omat ogr BFARIORIS; arjd methylgstere /| Ftoac 2 /1 as eluent afforded 440 ng of
the titl e Toapstimty aslutiorm lof4c0 g (2.66 maidioof lotdrmebiiatélZR rCBCmieof PMRB®@sMHz)

[err] 8.90:ddby dYs o (2709 mipol, {. 6 ) of Ebsiu bonate and’7 85)mmé, 20
CN v sm ke s bAoA s Al syl
(2 s,( 23?& ZQJ‘J;M i) 1_02!831_ ngater. tﬁ‘l’ﬂerlbsr;‘abtfml i'ra;z(t]?re?&as poured into 25 rrgxl. of E];?Ac
- ( 2-Benzoyng P8R bfET, B8 Underfiicted With HAEP &/ X @1 £X¥pé b T e WS i
Nt i b g A St G i o7
mol , 2.0 elanalograpky using] hexane! 1 BEtRACIYY/ G. 48 efuent hfforiednD68 g of the giﬂe

i f i | (b | Xt ti 90
equiv) o é@ﬁm%v&gﬁi ggl(ﬂep;%,}r,}yee gﬁs.q_l(h‘em?_em xture was stirre

m n at‘l to 45 Ctor 1 action mxture was cool ed
to RT, 5poured into 50 nL of Et[err]O and extracted with Herr]0 (2 x
50 ni). Thintermediate 86yer was

3-[4-(1-Benzoxazol-2-y|-pyrrolidin-3-yloxy)-phenyl}-2-(2-benzoyl-phenylamino)-
propionic acid methyl ester
To 0.60 g of intermediate 85 (1.12 mmof) in DCM (30 mL) at 0°C was added alpha-
20 chloroethyl chloroformate (0.24 mL, 2.24 mmol, 2 equiv). The reaction mixture
stired at 0°C for 30 min and then was concentrated to dryness. The resulting
residue was dissolved in MeOH (100 mlL), refluxed for 2.5h, then concentrated to
dryness. To this crude material (0.71 g, 1.12 mmol) was added triethylamine (0.47
miL, 3.36 mmol, 3 equiv). The reaction mixture stirred 5 min followed by dropwise
25 addition of 2-chioro-benzoxazole in THF (2 mL). The reaction mixture stirred 12h at
RT, was concentrated in vacuo. Purification by silica gel flash column
chromatography using ET,0/ DCM 10/ 80 as eluent afforded 200 mg of the titled
product: low resolution MS (ES) m /e 562.1 (MH').

30 Intermediate 87
3-{4-[2~{5-Methyl-2-phenyl-oxazol-4-yl}-ethoxy)-phenyl}-2(S)-[2-(pyridine-4-
carbonyl}-phenylamino)-propionic acid methyl ester
The title compound (2.92 g} was prepared from Intermediate 120 (3.65 g, 9.61
mmol) and 2-(pyridine-4-carbonyl)-cyclohexanone (2.92 g, 9.61 mmol) according to

- 35 the method of intermediate 23 foliowed by purification via sifica gel flash column



30 separated, dried (K[err]CJerr]), and the solvents renoved in vacuo to

afford 430 ng of the title conpound as a clear yellow oil, which was
used wi thout further purification: |ow resolution Ms (C)m/ e 499
(M), 498 ( I nt er redi ate 39 WO

(M) s 009\% 7131907 93%;@%92%916
"3-{42- (2- Am no- phenyl am no- et hoxy] - phenyl 502- (2- benzoyl - phenyl am no) -

propl onic .acid nmethyl ester To a stirring solution of 425 ng (0.85
mmol ) of Internediate 38 in 5 nL dry DV at RT was added 590 ng (4. 27

mmol, 5.0 equiv) of Klerr]CJerr] and 462 ng (4.27 mml, 5.0 5 -equiv) of
1,2- phenyl &nsﬁ.h%aram téifg r@émllltmgon-ﬁ@é PR iNelEr: hSﬂtégoihﬁgﬁmé E%fj migr 17

h. The rea&é8? +i<l e was cooled to RT, poured into 50 err] O and
extract ed 240 @gh entially with 1 NHC (1 x 20 nL), NaHCO err] (1 x 20
m.), and H20 (2 x 50 ni). The organic | ayer was separated, dried

(Kl err] CORptdAnediafisg Ne sol vents renmoved in vacuo. Purification of
th d LI | flash t ,using, 10

hexane 9 eé@%@mi ag%xé—béfma Foxnrof il Shorg-ahetnk 2 rpurigliaided- o
cl ear carbonyl)-phdénylaminolcpropidnicetid prethyl estér ng and shoul d be used

[:,TSE?L/ﬁ§ ®1¥o #ie ?%?tre 8P 100 h@gbil%‘fnn{db% "SEN (5 D) ART WasUddea mEPEAT) .

3-[ 4- ( 2- Bd188imgd |f!"_’f’-"«}|a:té EaHiNky YAfisr 240 the seactionempdyte. was cpneentrled in
pr opi oni ¢ waxud. nRutifidatien thyr silica gelTiash salimnichmomeatagraphy osing O ( MeOH

ol ) 19f |98 pEBUCY F0 38 élﬁ%-nt%ﬁ&}d% 96 rrﬁ;]fbh%ﬂe title corAbbiYH: AbWHESoINASH Misied S
ng of p-to (3nesul €l d, which produced a ﬁmte. precipitate.
This suspdfsV&n/ L83 ¢ o 80 [err]C for 2 h with stirring, during which

intermediate 89
3-{4-[2-(5-Methyl-2-phenyl-oxazol-4-yl}-ethoxyl-phenyl}-2(S)-[2-(pyridine-3-
15 carbonyl)-phenylamino]-propionic acid methyl ester
The title compound (540 mg) was prepared from Intermediate 120 (1.30 g, 2.63
mmol) and 2-(pyridine-3-carbonyl)-cyclohexanone (1.07 g, 5.26 mmol) according to
the method of Intermediate 23 followed by purification via silica gel flash column
chromatography using hexane to 1/1 hexane/ EtOA¢ as eluent: low resolution MS
20 (ES)m/e562.2 (MH). |

Intermediate 80

2-{5-methyl-3-phenyi-pyrazol-1-yl)-ethanol

A solution of 497 mg (3.14 mmol) of 3-methyl-5-phenylpyrazole in 12.6 mL of DMF
25 at 0°C was treated with 138 mg (3.45 mmol, 60% in oil) of NaH. After stirring for 15

min, 1.38 g (15.7 mmol) of ethylene carbonate was added, and the reaction was

warmed to 25°C and stirred overnight. The reaction was diluted with H,0 and the

product was extracted with hexanes/EtOAc (1:1). The combined organics were

dried (MgSO,), filtered, and concentrated in vacuo. The residue was purified by
30 silica gel flash column chromatography using hexanes/EtOAc (1:3) as eluent to give

306 mg (48%) of title compound: low resolution MS (ES) m/e 225 (MNa‘), 203

(MH ).

intermediate 91



20 nuch of the precipitate di sappeared. The reaction m xture was cooled to

RT, poured into 20 nL of Et[err] O/ dichloronethane 1:1 and extracted
with 1 N NaOH (1 x 20 nL). The organic | ayer was washed with Herr] O
(1 x 20 nL),weapaieted, dried (MyS™), and the sol vent gciervvsdis N
vacuo. Purification of the crude product by silica gel flash colum
chromat ography using Et OAc as eluent afforded 94 ng of the 25 title
conpound as a clear yellow oil: |ow resol &% on M (d)m/ e 521 (MH), 520
(M) I nternediate 41 1 (3-io0do-phenyl)-butane-1 , 3-di one 30

4.0 g (100 nmmol ) sodi um hydride (60% was added to a stirred solution of

13.8 50 - ' ' | |

ac et_oge(i nzﬁézﬁfmw'pgﬁhgmﬁgﬁgﬁg‘ﬁ%ﬁgnWﬂf gﬁ%@%ﬁ&éyp&é% ki or) 20
mn, then phenyl-prepianic agid methymesgtes 1| C. An exothernic reaction started,
and the t eppssiation SFVFEY P08 Mmalp of dhtdrinediate 28,t P00Vahg T (ObE famofter 1

h the hydr exql uid Qn .s e nd_the .m.xture was,.35 . cppl ed
[err] C, anW%}H@%ﬁS%@ﬂ {l-@%gﬁgoﬁ %Q&i}egg‘gp Wﬁ%’&?ﬁ%’ﬂ%”‘a@géﬁ 2%)8’ at
WO 97/ 39025°C was treated dropwise with 0.106 mL (0.67 mmol) of DEAD. The reaction was
PCT/ EP97/ Ogfitidd at 25°C for 24 h then concentrated in vacuo. The residue was P(rified by

organi o oS el Sy gty ok ily Wing BERRes/Elcia T TL 3 Bllient Wrpive
anhydr ous #@mos(46%) of titlescompaundaaria viscous yellownil: jow reselutionddS (ES) m/e

concentratsglzmptaf), 5edtgmﬂ),pressure. The resi due was m xed with 200 niL
hexane,,then the precipitate was filtered, and 5 washed with 50 nL hexane

three 1 mes. The filtrate was concentrated under reduced pressure,
and puri f i ntemmediate 82 gel f| ash chromat ography wi th hexane(neat), then

hexane- Et (@8{(2-benzogl-pheRPlaminho)-3[8.(t-tdrtibiBoRkcaisoriylpyPralilif2Sgl- Whi ch
was methoxy)-phenyl}-propionic acid methyl ester
The title compound (1.62 g) was prepared from 2.82 g (7.5 mmol) of intermediate 23
15 and 1.66 g (8.25 mmol) of N-tert-butoxycarbonyl-L-prolinol according to the method
of Intermediate 91 followed by purification via silica gel flash column
chromatography eluting with hexanes/EtOAc (3:1) as eluent: low resolution MS (ES)
m/e 581 (MNa '), 559 (MH").

20 Intermediate 93
28-(2-benzoyl-phenylamino)-3-[4-(1-pyridin-2-yl-pyrrolidin-2S-yi-methoxy)-
phenyl]-propionic acid methyl ester '

A solution of 2.95 g (5.3 mmol) of Intermediate 92 in 62 mL of CH,Cl, was treated
with 62 mbL of trifluorpacetic acid and stired 1 h. The reaction was diluted with

25 CH,Cl, and basified with saturated Na,CO,. The aqueous layer was extracted with
CH,Cl,, and the combined organic layers were dried (Na,S0,), filtered, and
concentrated in vacuo. The residue was dissolved in 210 mL of 2-fluoropyridine and
heated at reflux for 24 h. Upon cooling to 25°C the reaction was concentrated in
vacuo, and the residue was purified by silica gel flash column chromatography

30 eluting with hexanes/EtOAc (2:1) to give 1.2 g (42%) of the title compound as a
viscous yellow oil: Jow resolution MS (ES) m/e 558 (MNa'), 536 (MH ).

Intermediate 94
2-(1-methyi-4-phenyi-1H-imidazol-2-yl)-ethanol




crystallized fromhexane at -40 [err]C, TLC (Hexane-EtOAc(4:1)): Rf=0.65).

10 Internediate 42 [ 2- (4- met hoxy- phenyl ) - 5- net hyl - oxazol 4-yl ] -acetic
acid nmethyl ester A mxture of 725 ng (4.80 nmol) of
4- met hoxybeggpg¥iadeyyand 1.0 g (4.80 mmol ) of met hyl PCT/EP97/00916

4- br onp- 3- oxo- pent anoate was heated neat at 120 C for 2 h. The resulting
dark slurry was cooled to RT, diluted with 2 niL of dichloronethane and
purified by 15 silica gel flash colum P2 omat ography usi ng hexane / Et OAc
3/ 1 as eluent to afford 189 ng of the title conpound as a yell ow
solid: Iowresolution M5 (FABjm/ e 285 (MHerr] ), 284 (I\/[err])

| nt di | |
To o o1 AArsRlitess O €74 Tpd T2, Sin DA et Bh iR de. Kashime, ¢
THF at 0 Haradag ¥rriasamais Pamé@roqu@s r1§9§o35.1433)nin 8.5 oL efi THH 8bf78aCMa}5 |v|
ng ! ]tgt io 2 thdatbd it €0rhLi(a. 6§Hﬁmol) of ? oM aBuLi |hﬂ1b>@‘i\b§fsbﬂmowa%f]§ér:s&# t
or m enc care addi I on
of 0.027 AL 10 hqurﬁzoﬁ 'BL 0318 simnBis sttt mride YR08956H. "I fesction et
and 0508cstimedofo in thes wammed 1 853C @ndystirred for 11t ker élponacaciing e 0f6e1 1
tslolt : ceis anglL e, smedl)aéfee né@ifd%lnilvg?vfaglﬁled Natd SHéPrelaticn Was varifed 1 X |sz)
terr] 7. @l af’%ws'ms@ 7 eddlog a8 ppurd b T o Sl it ?%zoj ’
5.7, 11. 51)'he somblqeﬁ oegamc%v@se @dried1(Na> HRS iﬂtagzd and coacerttrated irNaclio=
g( 8 : g d Sresitile Wik ko unﬁe_Hn_Mg‘ 'ﬁfgﬂaa?%i 415?]5!} _colurhwnnec%\ro&atograph us:)nxgaZOI
0% SRR " RER 0 o e GVBElE it oS, rehstdltad s irom
soI ution @Hz@?ﬂ@ﬁ«c ® pivenidls, mg C(Bﬂ;ﬁduui/ﬁtlef c@mpphmhﬁqolaomﬁteneoildﬂ 5%5

mL of TH 7 0.67 mmol, 0.95 f
di e? hyl Ee%l&oﬁmsk@megggﬁg,&gmﬁwfm my ( o equiv) o

PCT/ EP97/.00916
intermediate 95

15 28<(2-benzoyl-phenylamino)-3-{4-[2-{1-methyl-4-phenyl-1H-imidazol-2-yl}-
ethoxy]-phenyl}-propionic acid methyl ester
The title compound (90 mg) was prepared from 893 mg {0.25 mmol) of Intermediate
23 and 50 mg (0.25 mmol) of Intermediate 94 according to the method of
Intermediate 91 followed by purification via silica gel flash column chromatography
20 usmg hexanes/EtOAc (1: 3) as eluent: low resolution MS (ES) m/e 582 (MNa ), 560
(MH )

intermediate 96
3-furan-2-yl-5-methylpyrazole

25 To a solution of 1.07 g (7.03 mmol) of 1-(2-furyi)-1,3-butanedione in 26 mL of MeOH
at 25°C was added 0.442 mL (14.07 mmol) of hydrazine. The reaction was stirred
for 24 h then concentrated in vacuo. The residue was purified by silica gel flash
column chromatography using hexanes/EtOAc (1:1) as eluent to give 1.02 g (98%)
of title compound: low resolution MS (CI) m/e 149 (MH¢).

30
intermediate 97
2-{3-furan-2-yl-5-methyi-pyrazol-i-yl)-ethanol
The title compound (189 mg) was prepared from 1.01 g (6.82 mmol) of Intermediate
96 according to the method of intermediate 80 followed by purification via silica get



48 azodi car boxyl ate. The resulting light yellow solution was stirred

at RT for 5 mn then added dropwi se to a solution of 265 ng (0.71
nmol ) of Internmediate 23 and 165 ny (0.71 mol ) of Internediate 43 in
S L oof THF. Jhe- tesplting solution was stirred 18 h atpdfle@agodrben

t he sol vent was renoved in vacuo. The residue was stirred 5 vigorously
for 1 hin 30 nL of 2:1 diethyl ether /1 Li OH bi phasic solution to

ef f ect . selective renmoval of residual termedi ate 23. The | ayers were
separated and the organi c | ayer washed with Herr]Q dried

(MySg err]), and solvent renoved in vacuo. Purification of the yellow
solid by sid, h;% HH? r@,? fedolligA\c 2
/ 1 as el uen? a?‘?&hﬁ ;‘Eﬁg @ tit g&%g%%ﬁﬁmgg saelggﬁleg?vpl(e) osoclﬁla\d

| ow r esol utN'8 % %)5§€ [)err]) | nt er medi ate 45

[ 2-(4-fluoro- phenyl) 5- et hyl - oxazol 4-y]-acetic acid nethyl ester A

sol ution of fe’gd30 mml) of 4-fluorobenzam de and 1.0 g (4.80 nmol)
in a
of 15 met}‘y%ﬂ?’s tanoate in 6 nmL of dry toluene was heated at
120 C f 8r '(5"%"“"31’#8"“3[3%3ﬂltﬁ@zﬂhﬂwl)s?‘aﬁf‘?' was cool ed to RT, diluted
wi th 10 n THe fifleOéompeauntt (140 mghedas prepared KainC6b6mgd (3.45 xnri:ﬁ!) MB-ph‘Bwl-S-

|
Cenoved | ﬁ*ﬁéfcﬁf‘ﬁ FAfse fFra ﬁé%fgt%e'”m?m . a% NS ! apeiia, %F‘?r MeERlet
o e o HAAAARIEH et 1387 580,53 38) oSG o thas molise, O Iptagig »aae% -
of 20 the folawed cbyrppunﬁbailsnawé esilicai ge! [flash| H:dWEh( chfdmatogtaphyOusingdy )

[ LA I' 5097 B1OAAILOH (05'5)(d¥ eluent ar fecrybtalifzatidn friff Etzd: W résoldtidn M& &) (s,

2-[ 2- (4- 1 UBRYhEAY ) - 5- net hyl - oxazol -4-yl ] -ethanol 25 The title conpound
was prepared from300 ng (1.20 mol) of Internediate 45 by t he

procedure f!ﬂferﬂf@cﬁﬂfe‘% Internediate 43 to afford 248 ng of the title
fﬁ?g?lrjrgg, at?@»@igazoy -pheny?am?no) 4-&?—?8-' Utt‘\yp 3-'\/%\41 iA\F) i 4&&1322%}1()'“ err]).

2(S)-(25bereih9kybpbalyylhwnpipnk@dk{meclﬂdrm¢lyl -2-(4-fluoro)-phenyl - oxazol 4
‘Cg'n%);)und (208 Ciit V\cgs re 'ﬁ@}%'&eﬁ?fé&y'ﬁo‘?ﬁt 6 mg (6"89 b d| ate
o 245 TGRS e 8 1D8r (e AMBOR 65T, e, B8 #reording i
method of Intermedtate 44 followed by purification via silica ge! flash column
chromatography using hexanes/EtOAc (1:1 &£ 1:2) as eluent: low resolution MS (ES)
20 m/e 583 (MNa'), 561 (MH').

Intermediate 100

3-methoxymethyl-5-methyl-2-phenyl-3H-imidazole

To a solution of 1.0 g (6.32 mmaoal) of 4-methyl-2-phenylimidazole in 25 mL of DMF at
25 0°C was added 278 mg (6.95 mmol, 60% in oil) of NaH. After stirring for § min,

0.528 mL (6.95 mmol) of chioromethyl methyl ether was added, and the reaction

was warmed to 25°C and stirred 4 h. The reaction was poured into H,0, and the

product was extracted with hexanes/EtOAc (1:1). The combined organic layers

were dried (Na,SO,), filtered, and concentrated in vacuo. Purification by silica gel
30 flash column chromatography using hexanes/EtOAc (5:95) as eluent provided 816

mg {64%) of title compound: low resolution MS (ES) m/e 225 (MNa+). 203 (MH’).

Intermediate 101
2-(3-methoxymethyl-5-methyi-2-phenyl-3H-imidazol-4-yl)-ethanol

T e



met hod of Internmediate 44 followed by purification via silica gel flash
col um WO 97/ 31907
PCT/ EP97/ 00916

chr onmat ogr apkp oisisg hexane / EtOAc 2 / 1 as eluent: |low reg HM,&@,M@

(FAB)m /e 580 (MHerr] ), 579 (Merr]). I ntredr ate _
2- (5- et hyl - 1- phenyl - 1H pyrazol - 3-yl ) - et lggol To a stirring solution
of 150 ng (0.96 nmol) of nethyl 3,5-di oxohexanoate in 5 nlL of MeOH at

RT was added 104 ng (0.96 mmol) of phenyl hydrazi ne fol | owed by 10 ngy
of p-toluenesul fonic acid. The reaction mxture was stirred 15 min at RT
t hen Theetlllejxmmpmmce (433 Ting)r wast poepared froml et anérT(3.811 mimol) wokt h 10

o Mt 00 g S el BB

Puri fi cat Yigrfilige "!ﬁtPQ"@B yeising BAcM £93:0has eluent: low
chr omat ogmphgtlonsl\ﬁngsysmeﬁg(ﬂlNaA); Z&?/(MHas eluent to afford 180 ng of
the c I|zed met hyl ester. This material was then reduced according to the

pr ocedur (%gtll ed f the preparation of Internediate 43:. [err]H NWR

(CDd [erril ) [err] 7.41 (m 5H), 6.10 (s, 1H, 3.81 (t, 2H J =

g g) g Ezs«z-be?ﬂoyﬂ-pheﬁyﬁ)nina)-:’oqt%{ﬂv (3-methox3diiethy! I-5-metHyI12|=f IEGFF- g9 B
ﬁ%g razo -

( )eg ho p%h Wgﬁ)wﬁg@%&kée{’ﬁcrﬁz@&“&ylg he tltlgycorrpoundy

(100 ng)x'inlﬂ% b‘f ;ﬁﬁ'@& SyWes. Pfﬁnﬁfsﬂ)frem 314 mgt @-8¢dmmal) 2F and

150 npP ( Ointermedidte 23 drdt EDﬁHdga(OGBﬂ&mot)OdsdeMniémétbe‘lm accorling doOfhe

I nter medi gbthdtf* of Antemiredialy 24/ tbildwéd 'R plirificatidrl G Lica’ 585 PaéR' &llmn
chromatography using EtOAc/hexanes (3:1) as eluent to give 347 mg (69%) of titie
compound: low resolution MS (ES) m/e 604 (MNa'), 626 (MH').

15 Intermediate 103
2-(3-trimethylsilylethoxymethyl-5-methyi-2-phenyl-3H-imidazol-4-yi)-ethanol
A solution of 1.04 g (6.57 mmol) of 2-phenyl-3-methylimidazole in 25 mL of DMF at
0°C was treated with 289 mg (7.23 mmol, 60% in oil) of NaH. After stirring for 5 min,
1.28 mL (7.23 mmol) of 2-(trimethylsilyl)ethoxymethyl chioride was added. The

20 reaction was stirred for 10 min then warmed to 25°C and stirred overnight. The
reaction was poured into H,O, and the product was extracted with hexanes/EtOAc
(1:1). The combined organic layers were dried {Na,S0O,), filtered, and concentrated
in vacuo. The residue was purified by silica gel flash column chromatography using
EtOAc/MeOH (98:2) as eluent to give 1.18 g (62%) of protected intermediate. This

25 material was then converted to the title compound (851 mg) according to the method
of Intermediate 94 followed by purification via silica gel fiash column
chromatography using EtOAc/MeOH (85:5 & 9:1) as eluent. low resolution MS (ES)
m/e 233 (MH').

30 Intermediate 104
2S-(2-benzoyl-phenylamino)-3-{4-[2-(5-methyl-2-phenyl-3H-imidazol-4-yl)-
ethoxyl}-phenyl}-propionic acid methyl ester
The title compound (542 mg) was prepared from 931 mg (2.48 mmol) of
intermediate 23 and 825 mg (2.48 mmol) of Intermediate 103 according to the

35 method of Intermediate 44 followed by purification via silica gel flash column

TR e e



chromat ography using a gradient elution of hexane | EtOAc 4 / 1 to hexane /
EtQAc 25 2/ 1 as eluent: low resolution Vs (FABpm/e 561 (MHerr] ), 560
(Merr]). I nt er redi at e 50

[ 2-(2-pi per%gnmllgy,l) 5- et hyl - oxazol -4-yl]-acetic aci d nmetfyleRajodsis . A
m xture of 1. (13.40 nmmol, 4.0 equiv) of 1-piperidine carboxam de and

700 ng 30 (3.35 mml) of net hyI 4- br ono- ggoxo- pentanoate in 3 nL of dry
DMF was heated at 120 [err]C for 15 h. The resulting dark slurry was
cooled to RT, diluted with 10 nL of Et CAc, and washed with Herr]O (1
X 10 nmL). The organic layer was separated, dried (MS™), and the

sol vent s Iehratratbgrdp nyagymﬁ i?sbfarfes&OAwwﬂ Ahd:Tebsrelgentbo givei 887 mg ofgel
Toash col u%u?ehfnqg%%%? A 458 WPEEE g H 2 Hrtolf trls FRaté AR 15 Gnigror

192"
PCT/ EP97/ (240N at 0°C was treated with 0.222 mL (1.8 mmol) of BF;°OEt,. Aftersjrring for

(()]IC\/I-I E he tlt ogtggpapotmmaﬁaanstc #1OF holh: dadmmwu MNE\Sn{rdiP b BF ,@ORY 0
e e

(ML er o1 s aabl o her iming oyl #'YGREEH 3, Car Aooitionst Qa4 mi 3.0, e of

(145 ng) B -QFELpwas crddesinand cstirfing vasp captinyedhffor 35 mimt eThﬁad?%ﬁi@'TSUas

accor di ng goRréd éntorédharated Nanmgreﬂudame prodiR 'was! extrBere8Rit Et0OAc. 4ThRe

MVHz 3 9 5 2.83
G ot 5109%@9@33 bigahic aypes et sirfa {2, SO.F, Mnglod. ang boncbrfidted . iodie,°5

2( S) - ( 2- berheoyesiguenwasnipwsified- by - piticg 5gabtﬂaph Zojime r chiomatography using

- Y1 - 04820l ekabieS/EtOAC (1:4) BREKlenBWIbsolDtion MB(ESHAYE 568 (MK ). eat er

int jate 105

S-methyl-2-phenyl-4-thiazoleacetic acid methyl ester

The title compound (827 mg) was prepared from 1.0 g (4.78 mmol) of methyl 4-
16 bromo-3-oxo-pentanoate and 2.6 g (19.14 mmol) of thiobenzamide according to the

method of Intermediate 42 followed by purification via silica gel flash column

chromatography using hexanes/EtOAc (3:1) as eluent: low resolution MS (ES) m/e

270 (MNa'), 248 (MH ).

20 Intermediate 106
2-{5-methyl-2-phenyli-thiazoi-4-yl)-ethano!
The titlke compound (538 mg) was prepared from 817 mg (3.30 mmol) of
intermediate 105 according to the method of intermediate 43 followed by purification
via silica gel flash column chromatography using hexanes/EtOAc {1:2) as eluent: low
25  resolution MS (ES) m/e 242 (MNa ), 219 (MH ).

intermediate 107
28-(2-benzoyl-phenylamino)-3-{4-[2-(5-methyl-2-phenyl-thiazol-4-yl)-ethoxy]-
phenyl}-propionic acid methy! ester

30 The ftitle compound (378 mg) was prepared from 348 mg (0.93 mmol) of
Intermediate 23 and 203 mg (0.93 mmol) of Intermediate 106 according to the
method of Intermediate 43 followed by purification via silica gel flash column
chromatography usmg hexanes/EtOAc (3:1) as eluent: low resolution MS (ES) m/e
699 (MNa ), 877 (MH )-
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The title conmpound (280 ng) was prepared from 250 ng (0.67 mmol) of 15
Internmediate 23 and 140 ng (0.67 mmol ) of Internediate 51 according to the
nmet hod of Interrredi ate 44 followed by purification via silica gel flash

col um graphy using hexane / EtQAc 2/1 as el plgpt.r _
resol ution %’ e 568 (MHerr] ), 567 (Iv[err])u'? 47%16

I nternedi ate 53 1 Mor phol i ne t hi ocar ngam de To a stirring
solution of 2.0 g (11.20 nmol, 1.15 equiv)-of thiocarbonyldilmdazole in

30 nL of THF at RT was added 932 ng (10.70 mmol ) of norpholine. The
reaction mxture was stirred at RT for 2 h then heated to 55 [err]C

for 1 h. JherrkdfidteCfpgm Xture 25 was cooled to RT and approxinmately 20 ni
of THF wa cuo, .and then 10 nL of a 2.0 M solution of
amoni a i M%mmﬁs‘m&zéh&ﬂm!%%ﬁpﬁﬂﬁw was seal ed and
stirred 1% Blurdnofd®i3 go(miaﬂ%ﬂﬂ.saheﬂ)wz%maﬂeearbm%lm 200 mlt lpen

dded d h
e o tolEnd RREdHled ith appe@r”@‘*‘ap“@f‘fﬁfo b dilloidt, Thelesliby Mibilhé ©
ri nseddwi MSdh%atﬁwtOem §cf°e d6i cthea %nnfeatra trbveymu The 7asulting ol wa

title conadded:inl portioasdlouti selufimr rdf 25.0 g (BXRIEMS!) H%-ﬁﬁdﬂh)ﬂﬂdémc acid
| nter medi ?ngﬁro%ﬁlonde in’80 FmL"Bf W%#Q é%?i Tofall bo WliRaM a femblratfial Lo aC!

met hyl
PCT/ >|;|:>9 7/ GoAger the addition was complete the solution was allowed to stir at 25 °C far 1 h,

A i xt ur e treatetl with S0(ral. ob acetit anhydridet@idtestited e 80 *@rer 286 ThHe mddtde wae! )
of Fﬂgﬁ ggﬁeé 1828, S RES7BBIAL of 4R Aciany ediindd thed iRkt S

refluxed
EtOAc. The combined organic phases were washed three times with 3 N HCI, once

with water, once with 5 % Aq NaHCO,, and finally with brine. The solution was dried

{(Na,SO,), then chromatographed over silica gel eluting with hexanes:EtOAc 3/ /2 to

obtain 9.1 g (25 %) of the title compound as a clear yellow oil: MS (ES+) m/e 270
15 (MH+).

Intermediate 10
(5-methyl-2-(5-methyi-2-thienyl)-oxazo-4-yl) acetic acid methyl ester
A solution of 3.97 g (14.7 mmol) of Intermediate 108 in 100 mL of anhydrous
20 acetonitrile was treated with 4.1 mL (44.2 mmol) of phosphorous oxychioride and
heated to reflux for § h. The solution was cooled to 25 °C and a dark oil was
decanted from the tar at the bottom of the flask. The solution was concentrated in
vacuo and diluted with water and EtOAc. The aqueous layer was saturated witr
KHCO,, the layers were separated and the solution was extracted twice more witr,
25 EtOAc. The combined organic phases were dried {Na,50,) and concentrated in
vacuo to give an orange oil, which was chromatographed over silica gel eluting with
dichloromethane.EtOAc 20 / 1. The residue after concentration in vacuo was
rechromatographed over silica gel eluting with hexane:EtOAc 2 / 1 to obtain 2.94 g
(79 %) of the title compound as a pink-orange oil: MS {API+) m/e 252 (MH+).
30
Intermediate 110
2 -(5 -methyl-2-(5-methyl-2-thienyl)-oxazol-4-yl) ethanol
The title compound (1.05 g) was prepared from 2.94 g (11.7 mmol) of intermediate
109 according to the method of Intermediate 43 followed by purification via silica ge!
35 chromatography eluting with hexanes:EtOAc 1/ 1: MS (API+) m/e 224 (MH+).
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The reaction was cooled to RT, and the ethanol renoved in vacuo. The
resi due was diluted with 10 nL of Et QAc, and washed with NaHCJ err]
(1 x 10 nL). The organic 5 layer was separated, dried (MyS([err]), and

t he solvents renoved in vacuo. Purification of the

silica gel fVQSAH38T urm chromat ogr aphy usi ng hexane / %@go?\‘,/ 1 as
eluent to afford 590 ng of the title conpound as a clear oil: [err]H NWMR
(CDO [err], 400 MHz) [err] 3.79 (m 4H), 8769 (s, 3H), 3.47 (s. 2H), 3.38
(m 4H), 2.23 (s, 3H). 10 I nt ernedi ate 55

2- [ 5- net hyl - 2- nor phol i n- 1-yl - oxazol - 4-yl ] - et hanol The title conpound
(487 ng) was prepared from590 ng (2.27 nmol ) of I nternedi ate 54
according to the nmethod of Internediate 43.: [err]H NWR (CDCl[err], 400 15

MHz)“ [err]interiiediate 184 J = 5.9), 3.90 (d, 2H J= 5.9), 3.82 (m 6H), 3.37
(5 m 4H) . 2(8¥-(2-benzoylpherfilaming)-S5{42-5:méthyi2-(SiMethyi-2-thienyl)BxaizordL at e
2(S) - ( 2- betiygthoxylahanyi-prepionic aqid methybestar > o) bhol i n- 4-yI - t hi azol 4-
)- 205 etTuxfjtleptoompoundr (#4brmg) awasl prephred darar 700 mg (3@ tmmod of
;:O[rpoung_ (lt%ié?rdz &)at&’a?gahﬁﬂa’{.@ﬁ r(QH‘S7§9n<]§IFldft2-lﬂfénmd_ ta\e gia according to thet )

nter nedl at e a, mmD (0] [ nedl at.e a e
nmet hod of mﬁiﬁngﬂfﬁ?@%oﬁ M%{/)‘)ﬂlﬂ‘i‘rﬁ%ﬁ?ﬁ' of@ \ﬁ"ﬁ’asg?li 3 ltg&?é@%
col um eluting: hmdtat tolpenetBtOAS nd0 hdxatie MSEL (BS8+)/ mte a$8d| udiin+).H TR

cba lr 28558.89 (d, 1 H J = 7.3), 7.59 (d, 2H, J
g. 6) %%?Tm@ﬁ)mygg?bz]ﬁ ?2&, J :(7.2, 7.2). : 7.17 Ed, 2H, J =

8.6), 82 (d, 2H J=8.6), 6.63 (d, 1H J = 8.5), 6.57 (dd, 1H J =
7.5, 7.5),interpTedidte 1124 J= 7.2, 13.3), 4.15 (t, 2H, J 7.1), 3.78 (m- 351),1
3.69 (s, X i n R - :
R ik A WA
I nt er medi afg oxyl-p °+)2')'P§9589W?18FW-@99P -5-net hyl -t hi azol -4-yl]-acetic
aci d net hyThettecompound (100rma) was prepacsl trgm( 37720 ofStmethyl-2-(3- methyl-2-
zhhfgsﬁgcﬁﬁmmﬁoﬂﬂﬂ) Eicgﬁc Eciﬁ%Z?lyﬂBBie} rsgfe alredS alnal@bbyl to intermediate
55" R o 3T 4 o il b a3 AR it e Sho 1
with 20 nm(1g8 mmol) of intermediate 23 according to the method of intermediate 44, foliowed
' by purification via silica gel chromatography eluting with 95:5oluene:EtOAc: MS
{(ES+) m/e 581 (MH+); TLC (PhiMe:EtOACc/90:10): R; = 0.38.
20
intermediate 113
2-{2-iodo-phenyl)-3-{4-[2-(benzoxazol-2-yl-methyl-amino)-ethoxy])-phenyl}-
propionic acid methyl ester
To a solution of 2.88 g (13.15 mmof) of 2-iodoaniline stirred in 50 mi of toluene
25 under a nitrogen atmosphere at 25 °C was added 26.3 mL of a 0.1 M solution of
intermediate 10 in toluene, followed by 58 mg {0.132 mmol) of rhodium (ll) acetate
dimer. The resulting solution was stirred for 16 h at 25 C, then concentrated in
vacuo to a dark brown oil. The crude product was chromatographed over silica gel
eluting with CH,Cl, to obtain 1.12 g (75 %) of the title compound: MS (API) m/e 573

30  (MH+), 572 (M+).

intermediate 114

4{R)-Hydroxymethyl-thiazolidine-3-carboxylic acid tert-butyl ester

A solution of 4.66 g (20 mmol) of N-Boc-thioproline and 3.84 mL (22 mmol) DIEA
- 35 dissolved in 10 mL THF was cooled to 0_C and treated with 2.1 mL (22 mmol) of
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Et OAc, and washed with NaHCOerr] (1 x 10 nL). The organic |ayer was

separ at ed, d (MyISq err]) and the sol vents renoved_i

Purification af %’errat eri al silica gel flash col unﬁ’c?’ﬁ*%?%graphy
using hexane / EtOAc 1/ 1 as eI uent af forded 630 ng of the title
conmpound as an orange solid: [err]H NVR (88C [err], 400 5 MHz) [err] 8.64
(d, 2H, J= 6.1), 7.70 (d, 2H, J= 6.1), 3.82 (s, 2H), 3.71 (s, 3H), 2.45 (s,
3H) . | nt er medi ate 58 2- [5 met hyl - 2- (4- pyri dyl)-thiazol -4-yl]

et hanol 10 _ The title conpqund was pre ed from 620 2.50 nmmol )_ of

| nt er medi aﬁuéY'SQh'"mfo"%Eor%eﬁ Q(S“‘f"hét %3( tr) white H%?'&gﬂédfﬁﬂe‘i‘ o‘%ff'oW@d by
purificat |solutmnacléd ta O and a séluaexm of 8l32p (RROmmidi)oscriimy boroiwdride in

gr adi ent (et u. ,
400 M) ([ygrﬂ Oidjiéa ﬁ"bﬁ"ﬂgg #@ﬁwzﬁsﬂ hl}?'r% WM%& 19§

2H), 3.574nd 9"4’36"(9)0“'@ 8d °£ igcetic he EfOA’eict was 4hgn e%?racted

I nt er médi aﬁtth EOAG the combined orgamcs were washed successively with sodium

2(S)-(2- b%& aaega(& ae?@neogc.g, aé‘.?%.{é aa;q&avskm% élLﬁraag cﬂ:\s'ré uaé élnéél)

et hoxy] - phen |on oun
pr epar ed f'?@‘ﬁ’n"?é;‘)" l{‘Q) tosproidis: 3. §$°fmeefft'ﬁéiﬂ’ﬂﬁ‘é”'ﬁ %&Eﬁb)mi 43’6'\«*@358
mmol ) of [120qMvBdcete 58 according to the nethod of Internedi ate 44
foll owed by purification via silica gel flash columm chromatography using

hexane / EtQAc 3/ 2 as eluent: Anal. ((err]Herr]Nerr]derr]S)
Calcd1°c Intermediate £18,1- \ 7. 27, Found C, 70.44; H 5.50; N, 7.03.

| nt er iR} 4208)(2-Benzc¥iphetylurhing) Bunethokycamblonyl-biiyikol - 4-yI ] -acet i c

d nmeth ) f

20, il Siioluhé Subslfsle sty "0 0 ©
4" br omo- 3 ahoed § {545 mmep ¢ Intemmedipte dd 203 @ (5.48 mmol) of
lntermedtate 23 and 1.58 g (6.03 mmol) of the triphenylphosphine in 7 mL of THF

15 was dropwise added 0.95 mL (6.03 mmol) of DEAD at 0 °C. The reaction mixture
was stirred at RT for 1 h, solvents removed /in vacuo and the crude mixture purified
via silica ge! column chromatography using EtOAc/hexane 1/3 as eluent to afford
530 mg of the title compound: MS (ES+) m/e 599 (M+23).

20 Intermediate 116
3-[4-(3-Benzoxazol-2-yi-thiazolidin-4{R)-yimethoxy)-phenyl]-2(S)-(2-benzoyl-
phenylamino)-propionic acid methyl ester
Intermediate 115 (500 mg, 0.868 mmol) was treated with 5 mL of 4N HCI in dioxane
for 1.5 h. Solvents were then evaporated and the crude hydrochioride salt dissolved

25 in 20 mbL dichloromethane. To this solution was added 767 mg (5.0 mmol) of
chlorobenzoxazole and 1.29 g (10.0 mmol) of DIEA and allowed the resulting
solution was stirred at RT for 36 h. The volatiles were then removed in vacuo, and
the solid residue purified by silica gel flash column chromatography using
EtOAc/hexane 1:1 as eluent to afford 128 mg of the titie compound:

30 MS (ES+)m/e 594 (MH+).

Intermediate 117

2(S)-(2-Benzoyl-phenylamino)-3-{4-hydroxyphenyl}-propionic acid

The title compound {1.63 g) was prepared from 1.79 g (4.66 mmol) of Intermediate
35 23 according to the method of Example 32: MS (ES+) m/e 384 (MH+23).

e AL S . .



reflux for 3 h. The reaction was cooled to RT, diluted with 20 nL of EtQAc,
and 30 washed with NaHCO err] (1 x 10 nL). The organic |ayer was

separated, dried (MySH4), and the solvents renoved in vacuo.
Purification of the material by silica gel flash col uppraPsMIBlsogr aphy
using a gr MMPEAPBT hexane / EtOAc 1 / 5 to EtOAc / MeCOH 20 / 1 as

el uent afforded 210 ng of the title corrpcggyd as an yellow oil: |ow
resolution Ms (FAB)mie 216 (MHerr] ), 215 (Merr]). 35 WO
97/ 31907 - PCT/ EP97/ 00916

53 I nternedi ate 61

2-[ 2- di net hyl am no- 5- net hyl - oxazol - 4-yl ] et hanol The title conpound was
pr epar ed |from Z#O!Eg‘éo 98 mmol ) of Internediate 60 according to the
met hod of 43: low resolution Vs (FAB)m/ e 188 5 (M—I[err])

187 (M er205)—(2-Benzoyllwhm09-35@whydroxy-phenyl)-prop:omc acid (2-chloro-

2(8) (2- bﬁ:ﬁ M b§tér‘ktia?cl{e&‘@h | potyBiyranktesin Met hyl - t hi azol 4- ﬁ')
(168 ) °% o S (4 ol of et ﬁf%ne’i o il of MECH hnd AT
185 ny (wsetermwas jreated witk 852 $4.4 mmalcoloeesivig bicarbwpate. Thensolutian was

ch G ot U R T it o el s
nonpol ar gsaqu% 't‘?r Yee ‘é‘g %(ﬁq‘%ﬁ % j@w F/mT/é‘BJTIPP@S F‘ER% (Pﬁi '8§‘§'. red
product : ﬂsuhstﬂabom gt oxmalfg)Ne 4 MB?NW@MEMQWGB@@ with 60 mg (~ 1mmol) of

10 the cesium salt described above and reacted for 20 h at 50 °C. Resin was then
fitered off and washed successively 10x with DMF, 1:1 DMF / ethanol, ethanol and
ethyt ether, resulfing in 550 mg of the dry product. The substifution (0.49 mmol/g) of
this derivatized resin was then calculated based on the combustion analysis (Cioung
79.46%, Higyna 5.94%, Nioung 0.68%).

15
intermediate 118
2(S)-{tert-butoxycarbonyl-amino)-3-{4-[2-(5-methyl-2-phenyl-oxazol-4-yl)-
ethoxy]-phenyl}-propionic acid methyl ester
The title compound (15.9 g) was prepared from 15.0 g (73.8 mmol) of 2-(5-methyi-2-

20 phenyli-oxazol4-yl)-ethanol and 21.8 g (73.8 mmol) of 2(S)-(tert-butoxycarbonyl-
amino)-3-(4-hydroxyphenyl)-propionic acid methyl ester according to the method of
Intermediate 44 followed by purification via silica gel chromatography using diethyl
ether/dichloromethane {1:19): low resolution MS (ES) m/e 481 (MH").

25 intermediate 120
2({S)-amino-3-{4-[2-{5-methyl-2-phenyl-oxazol-4-yl}-ethoxy]-phenyi}-propionic
acid methyl ester
To a stirred solution of 15.82 g (33.1 mmol} of intermediate 119 in 300 mi of
dichloromethane at RT was added 33 mL (10% volume) of trifluoroacetic acid. After

30 stirring 5 h, the reaction was quenched with 0.1 N NaOH and the layers separated.
The organics were washed with water, the layers separated, the organics dried
(MgSO,), and the solvent remove in vacuo to give the title compound as the
monotrifiuoro acetate salt: iow resolution MS (ES) m/e 381 (MH").

’35 Intermediate 121



I nternedi ate 63 5- Met hyl i soxazol e- 3-t hi ocar boxam de A suspensi on
of 525 ng (4.16 mmol) of 5-nethylisoxazol e-3-carboxam de and 1.85 20 ¢
(4.58 mol, 1.1 equiv) of Lawesson's reagent in 15 nL of dry tol uene was
heat ed W&ok |t’“#,,ux for 5 h, during which tinme the reactign m xture

becane a cl ear ye ow col or. The reactlon mi xture was ‘OGHREI RT and
the sol vent was renoved in vacuo. r7|f|cat|on of the material by
silica gel flash colum chromatography usi g a gradi ent of hexane /

EtOAc 5/ 1 to hexane / EtOAc 1 / 1 as eluent followed by 25 trituration
with acetonitrile, filtration to renove the solid Lawesson's reagent

2 e %‘v%‘iofﬁ? !fr(? e ?%ﬂ?‘er Rp2BtatindxlphoyinasoBisgy wegg, °°

652(s I" yl sstar 3H). | nternmedi ate 64 30

%h[St rrflt hwhe2~t(tré- rasafﬁpdunus gP-whs - w.fafécﬂ fyérh agst azwl "Ry ofSt er
e title re

I nt er medi aﬁt%ﬁg‘guand(‘%é(f cgg')d ’)ﬁf’zﬁﬁ?@?{“ {) Wﬁm %qrﬁ'fmh%n 0XO0-

pent an8at &g siisagel £h r@mggagrammgmgf EtOAtdhamea maswueramwb'psoluﬂon

purificat IW(ES§1We3645(M-N93 gel flash col um chromat ography usi ng hexane /
EtQAc 5/ 1 as eluent: low 35 resolution Vs (FAB)me 216 (MH{err] ), 215

(Merr]). WD 97/ 31907
PCT/ EP97/ ediate 122 54

I nter | Zf2- - .2~ - - -
Ao i o R e L s TR
conpound éfg ega 8 from 375 ny 51 49 mol ) of
he title compound (3.83 g) was prepared from intermediate 121 (3.08 g, 7.87
mmol), 2-iodoaniline (2.07 g, 9.44 mmol) and Rh,OAc, (100 mg) according to the
method of intermediate 3 followed by purification via silica gel chromatography with
hexane/EtOAc (85:15): low resolution MS (ES*) m/e 583 (MH").
15
Intermediate 123
2-[2+{4-formyi-benzoyl)-phenylamino]-3-{4-[2-(5-methyl-2-phenyl-oxazoi-4-yl)-
ethoxy)-phenyl}-propionic acid methyl ester
A suspension of K,CO; (356 mg, 2.58 mmol) in dioxane (13 mL) containing
20 Intermediate 122 (500 mg, 0.86 mmol), 4-formylphenyl boronic acid (183 mg, 1.28
mmol) and Pd{CIl),(PPhs), (18.0 mg, 26 mmol) was heated (100 °C) under 1 atm CO
for 24 h. After cooling to RT, the mixture was partitioned between 50 mL each of
water and EtOAc. The EtOAc solution was washed with 0.5 M NaOH (50 mL), water
(50 mL) and brine (25 mL). This solution was dried over MgSO, and concentrated to
25 a brown oil which was flash chromatographed on silica gel (150 g) with
hexane/EtOAc (85:15) to obtain unreacted starting iodide (0.32g, 64% yield) and the
title compound (99.1 mg, 168 mmol, 20% yield) as a yellow oil: low resolution MS
(ES) m/e 589 (MH").

30 intermediate 124
2-[2-{3-formyl-benzoyl)-phenylamino}-3-{4-[2-(5-methyl-2-phenyl-oxazol-4-yl)-
ethoxy]-phenyl}-propionic acid methyl ester
Following the procedure for Intermediate 123 using 3-formyl benzeneboronic acid,
the title compound was isolated (25% yield) as a yellow oil: iow resolution MS (ES™)

35 m/fe 589 (MH").

e .



5 Internediate 64 according to the nethod of Internediate 43:[err]H NWR
(CDCl [err], 400 MHz) [err] 6.50 (s, 1H), 3.97 (m 2H), 3.46 (t, 1H, J
=6.2), 2.92 (t, 2H, J =5.6), 2.49 (s, 3H), 2.44 (s, 3H).

I nt er nedi at e_66

2(S) - (2- benz%’&”éﬁ’@?\w ami o) - 3- { 4- [ 2- (5- met hyl - 2- (5- met hyl - | SOXAz Ol 2 5-y1 ) -

t hi azol - 4-yl ) - et hoxy] - phenyl ) -propi onic acid nethyl ester The title

conpound (470 mg) was prepared from 530 n§1(145 nmol) of I nt er mredi at e
23 and 317 ng (1.45 mmol) of Internediate 65 according to the met hod

of Internediate 44 foll owed by purification via silica gel flash colum 15

chromat ography using a gradient of hexane | EtQAc 4 / 1 to hexane / EtQAc 2

/ 1 as eluent: low resolution Ms (FAB)ne 582 (MH err]).

| nter mrald: dnterfvediate 125 |
5- et - Leach P ' Ci
et s St s o esioancid |
mmol ) of éﬂe}ffé'l thy 3“"“‘1’?"2’?’-"?%?5‘& '&fg’”ﬂ *R%r boxam de and 2.97 g (7.35
mol , 5. 05A esplution of intexmsexdiate’ 120 (664 mgaders mumelp add rgethyl cyuiohmanodedr-
prepar at 1 P SO 217 IR HoRAUE 0 o e %F?’?%Jaﬁg JEF junder Na
Poram- chiibtea® SoFam AR ol el et J40°), theleliede st thamiemaNes B on
g/B §5rre§ EAB)ary/maﬁaﬁﬂ()N[amlr feplaced with laniselenthil aily. 6b this solution was a:ided
The i) e”‘_’;ﬁﬁ%ﬁﬁ?ﬁ%a’t’f A (250 ??92@5'@2@5{?5'“%'%%8“ igh Hoated 919" and
| nt er 10 AU FORB BnAias & Aok SORING, 1105 TEMBRTALATE 414 catahys] Mas, g
puri fi cat ibynfiitration thraugh bipas ofcCelite 45 lg) svithuam E¢OAcwrshoi200hmLLsThg filtrate
chl or of or iy ds Meddntrated tcPS bRIWAT Bl which was Bh&H EhidMRtb b8'dnl sitic§eNHBD
Lert] 3. O Wiy hexanelEtSAd T4y o provide the e dbmpotind (580 b 66%) as a White °°
solid: mp 102-103 °C; low resolution MS (ES") m/e 515 (MH").
15
Intermediate 126
2-{S)-(1-methoxycarbonyl-2-{4-{2-(5-methyl-2-phenyl-oxazol-4-yl)-ethoxy]-
phenyl}-ethyiamino)-benzoic acid
A suspension of K,CO, (267 mg, 1.9 mmol) in dioxane (50 mL) and water (0.1 mL}
20 containing Intermediate 122 (375.2 mg, 0.64 mmol) and Pd{CI),(PPh,), (22.6 mg,
0.032 mmol) in a 250 mi. volume Parr bomb was stirred at 125° under CO (200 psi)
for 16 h. After cooling to room temperature and venting the CO, the resulting mixture
was diluted with EtOAc (250 mL) and washed with 2.0 M HCI and brine (50 mL
each). The organic solution was dried over MgSO, and concentrated to a brown oil
25 which was flash chromatographed on silica gel (50 g) with EtOAc/hexane (1/1 with
0.1% HOAC) to afford the title compound (110 mg, 34%) as a white sofid: mp 173-
174 °C; low resolution MS (ES*) m/e 501 (MH").

Intermediate 127
30 (28)-2-(1-methoxycarbonyl-2-{4-hydroxyphenyl}-ethylamino)-benzoic acid
methy! ester .
A solution of 20.0 g (0.10 mol) of (L)-tyrosine methy! ester and 28.8 g (0.18 mo!, 1.8
equiv.) of methyl cyclohexanone-2-carboxylate in 300 mL of toluene is heated to
reflux for 2 h, with removal of HO via a Dean-Stark trap. The resuiting yeliow
- 35 solution was cooled to RT and the toluene was removed in vacuo. The residue was
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2(S)-(2- benzoyl - phenyl am no) - 3-4-{2-[ 5-nmet hyl - 2- (4-net hyl [ 1, 2, 3] t hi adi azol-

5- yl h| azol -4-yl ] -ethoxy)-phenyl)-propionic acid PCI‘/EJS{]I%{)S;I' kte

conpound ( ﬁﬁ?o"'was prepared from560 ng (1.49 nmmol) of ernedi at e

23 and 360 ng (1.49 mmol) of Internedi ats; 68 according to the 5 nethod of
I ntermedi ate 44 followed by purification %iasilica gel flash col umm

chr omat ogr aphy using a gradient of hexane / EtOAc 4 / 1 to hexane / EtQOAc
3/ 1 as eluent: [err]H NVR (CDCl [err], 400 MHz) [err]8.88 (d, 1H, J

=7.3

7y 7 qeolE 1o 2B AL, éfgg'%'@ éozqﬁﬁb% Al wek dddgd- T esying ;"
8.6), 6. swv@dwameaseﬂoﬁ LAY 469@894? R{fy)an additional 5.8 9 of 10% PHG, 10
3 69 (s, wabladdédlénd the difture’ rétidated tSRDO °C ﬁuata(rsadcahbnal 7h Tﬂetntr&rdﬁadl ate

= 1- |

et hyl o PAIFE WS oot BT khamnBRidIhelgh & pd A i iR R G 3R
(104.% nﬂlﬂﬁse was Pgnc%mfraieﬁﬂrbmgwaﬁ 59 decand @sm:e@t(rtﬁsd@ymﬂma)gemash

1- net hyl esluiney erorategraphy Iusmgt Rexane / EIGASTIAY ehierit b HffOR4 | bﬂ?&? low

50 and i c T ABHAL a8 ikl BEA Wik i) ether® BBRIE “A Ry SRS *' ©
(3:17) a8ffendithvs W%WC&PEN@QPWEO% as gwhitq sahcb lovg resqhgtion M.Se(Efidl ate

71 Mg 330XMMY).- 2- (4- et hyl - pi perazi n-1-yl)-thiazol -4-yl]-ethanol
The g4 tl e conmpound (2.20 g) was prepared from2.87 g (8.10 nmol) of

Internedjate 70 according to the nethod of Internediate 43 followed by
puri fi catitermediate 128:4 gel flash col utm chronat ogr aphy usi ng

chl or of o242 behizdXazol2-pEmAtheémiric) te"thblxN\Ba ﬂﬁf}m& y'lix ﬂ»ﬂ@nwz

err 4. L

[ ! % OXP 34’? yﬂ% ﬁﬁ"éﬁ&"@? Q}/ thﬁ e%q er medl at e 72

[2 (3 d| aaﬁ?maow%@ 519)was preparer fromn2 990 (5149 mmal detesmadiate Set hy |
30 #5te2.0 g (6.59 mmol) of (2-amino-phenyl)-(4-benzyloxy-phenyh-methanone (J. Org.

Chem., 1991, 56 {11), 3750-3752) and 120 mg (0.27 mmol) =f rhodium (il) acetate
dimer according to the method of intermediate 3 foliowed by purification via silica gel
chromatography using EtOAc/hexane (gradient of 2:3 to 1:1) as eluent. low
resolution MS (ES) m/e 678 (MNa®), 656 (MH").

20
Intermediate 129
3-{4-[2-{benzoxazol-2-yl-methyl-amino)-ethoxy}-phenyl}-2-[2-(3-benzyloxy-
benzoyl)-phenylamino propionic acid methyl ester
To a stirred solution of 1.45 g (2.21 mmol) of Intermediate 128 in 22 mL of toluene

25 was added 1.1 mL (7.52 mmol) of 1,8-Diazabicycio[5.4.0lundec-7-ene. The
resulting solution was heated to reflux for 16 h. After cooling to RT, the solvent was
removed in vacuo. The residue was purified by silica gel chromatography using
EtOAc/hexane (gradient of 2:3 to 1:1) as eluent to give 1.02 g (70% yield) of the title
compound: low resolution MS (ES) m/e 678 (M+Na®), 656 (MH").

30
Intermediate 13
3-{4-[2-(benzoxazo0l-2-yl-methyl-amino)-ethoxy])-phenyl}-2-[2-{3-hydroxy-
benzoyl)-phenylamino]-propionic acid methyl ester

- A solution of 600 mg (0.91 mmol) of Intermediate 129 in 9 mL of EtOAc was
35 evacuated and flushed with argon. To the solution was added 300 mg (60 wt %) of



The title conmpound (854 ng) was prepared from1l.0 g (6.20 mol ) of 3-
di nmet hyl am nopropyl thiourea and 1.30 g (6.20 nmol) of nethyl

4- br ono- 3- 0X0- pent anoate according to the nmethod of Internediate 45:
| ow resol ution M5 (FAB) m e 272 (Merr]). 35

97/31907  WOS7/31907 E’EW:E%?%OQ%

56 I nternediate 73

2-[ 2- (3-di et hyl am no- propyl am no) - 5- net hW t hi azol - 4-yl ] - et hanol The

title compound (608 ngy) was prepared from 850 ng (3.14 mol) of
I nternediate 72 accord| ng to the nmethod of Internediate 43 [err]H NWR

cba 0 o/ 18

S . 5F g; ' ]Pgllgg %ﬁ&gﬁ@&% Frie réjsrumy'%lurﬁ gﬁg; E%ic e Zth%h%ﬁ &%h
2.23 (s, @®Fgon.2. A@r(gurnmundgr ﬂaamofzmprogen for th@,thgdggﬁtpmwas filtered
2(S) - (2- quph SeE Undet RPstréarh‘of! Aitrbger.3- Therorgan sesrmmmanambanamm)hés 10

Cuspbnsi orfopeny e bk B 9%?%*%&(3%"‘??6@?@%3%? syl

(2. 48 Gnolfyrter purification lewdescutiomMSoES) mye(SB&MNaw)| §56(M 'rirk er nedi at e 73

in 25 mL of dry toluene was heated to 95 C for 15 mn to effect
di ssol uthn of !! ! ‘Qﬁ ernediate 23 to provide a clear yellow solution. To
this sol ut 452 15 ng (2.60 nmol, 1.05 equiv) of diethyl

azodi car bm&-ﬁ-mw-&@ml-osamm-ym“yl-phm <(flas then allowed to
cool to Rprapy isinfarrﬁ B&:iblT ﬁwhmm] PRIPibAIAEIE methyl b8tetacuo, and the

et onc P v e e %Qﬁns%? s, Slesfiad oRt) 8 A8 WY, mmo 0%
propylsuifamoyl-benzene boronic acid and 300 mg (0 52 mmol) of Intermediate 122
according to the method of Intermediate 126 followed by purification via silica gel
chromatography using EtOAc/hexane (1:2) as eiuent: low resolution MS (ES) m/e
704 (MNa'"), 682 (MH").

15

Intermediate 132
2-]2-{3-amino-benzoyl)-phenylamino}-3-{4-[2-(5-methyl-2-phenyl-oxazol-4-yl)-
ethoxyl-phenyl}-propionic acid methyl ester
The title compound (640 mg) was prepared from 400 mg (2.58 mmol) 3-
20 aminobenzene boronic acid and 1.0 g (1.72 mmol) of Intermediate 122 according to
the method of intermediate 126 followed by purification via silica gel chromatography
using EtOAc/hexane (2:3) as eluent: low resolution MS (ES) m/e 598 (MNa’), 576
(MH").

25 Intermediate 133 .
2-[2-(3-methanesuifonylamino-benzoyl)-phenylamino}-3-{4-[2-(5-methyl-2-
phenyl-oxazol-4-yl)-ethoxy)-phenyl}-propionic acid methyl ester
To a stired solution of 150 mg {0.26 mmol) of intermediate 132 in 3 mL of
dichloromethane at 0°C was added 0.06 mL (0.78 mmol) of pyridine and 0.02 mL

30 (0.28 mmol) of methanesulfonyl chloride. After warming to RT over 1.25 h, the
reaction was washed with Sat. NaHCO,; and water, the layers separated, organics
dried (Na,SO,), and the solvent removed in vacuo. The residue was purified by
silica gel chromatography with EtOAc/hexane (1:1) as eluent to give 60 mg (35%
yield) of the title compound: low resolution MS (ES) m/e 654 (MH").

.35



of the title conpound as a yellow oil: low resolution M5 (FAB)m /e 602

(MHerr]), 601 20 (Merr] ). Internediate 75

2-[ 2- (2- et hoxy- et hyl am no) - 5- et hyl -t hi azol - 4-yl ] - et hanol The title
conmpound (800 rr_g%} was prepared from 750 ng (5.59 mml) of 2-

net hoxyet hy W@ AP ea and 1.17 g (5.59 mml) of nethyl PCT/EP97/00916 -

4- br onp- 3- 0X0- pent anoat e according to the nethod of Internediate 60,
foll owed by the procedure outlined for 74 the preparation of Internedi ate
43 nd purification via silica gel flash colum chr omat ogr aphy usi ng

chloroform/ MeOH 9 /1 as eluent: [err]H NVR (CDO [err], 400

[err] 3.8.2 { - 5.5), 3.58 (t, 2H, J =6.9), 3.41 (m 2H), 3.36 (s,
3H), 2.65ﬁ§'iﬁig\l =6.9), 2.19 (s, 3H). I nternmediate 76
2(S)-(2-b ethonycartionyjarginorbenzowl)-phenylaming] 9-{4:12+(5-methyd-2ret hy| -

t/\?)i g%? !3 EI. 9 #Aﬂ%m}pﬁ%ﬂ%ﬁﬂq{mﬁb&ﬁeh& - mﬂéﬂ'@? ester PCT/ EP97/ 00916

57 o, Stired| solution Rf480 w31 meoh: ef drtsgmediste 11320y I Pk Pimol )
of | ntéer ndighlaremethane s addied365 mig (9.37 romeijudf) triethylamise ndtheasalutién was

accordin f h aiee leff | Welg)
Vi a I\/P:_Cgcél\?lg?(?:rktg b Qﬂ\@_ 227 ot (bmem, o m%;ﬁ?ﬂ%@% i chélggégfr‘r{etcﬁ%gre 1/

4 as el ue ?5"."“Péla'/wgéﬁsfht%%&ﬁg%gpﬁﬂgﬁvﬁtﬁ%g"wad fyasya 3nd the residue pur
| nt er medi by silita gel chromatography using EtOAc/hexane (2:3) as eluent to give 50 mg
3- (4- [ 2- (2395 ieih O the title EBIMPYUNG ToW s SR MIS () Pike 634 GaH™).
10
Intermediate 135 .
2-[2-{3-benzyloxy-benzoyl)-phenylamino]-3-{4-[2-(5-methyl-2-phenyl-oxazoi-4-
yl)-ethoxyl-phenyl}-propionic acid methyl ester
The title compound (580 mg) was prepared from 480 mg (2.06 mmol) 3-benzyloxy
15 benzene boronic acid and 0.8 g (1.37 mmol) of Intermediate 122 according to the
method of Intermediate 126 foliowed by purification via silica gel chromatography
using EtOAc/hexane (gradient of 3:17 to 1:4) as eluent: low resolution MS (FAB) m/e
867 (MH").

20 iIntermediate 136
2-[2-(3-hydroxy-benzoyl)-phenylamino}-3-{4-[2-{5-methyi-2-phenyi-oxazol-4-y})-
ethoxy]-phenyl}-propionic acid methyl ester
A solution of 100 mg (0.15 mmol) of Intermediate 135 in 1.5 mL of EtOAc was
evacuated and flushed with argon. To the solution was added 110 mg (100 wt %) oi

25 Palladium on carbon (10%). The resuiting slurry was evacuated and flushed with
argon. After stiring under 1 atm of hydrogen for 16h, the reaction was filtered
through celite under a stream of nitrogen. The organics were collected and the
solvent removed in vacuo. The residue was purified by silica gel chromatography
using EtOAc/hexane (3:7) as eluent to give 56 mg (37% yield) of the title compound:

30 low resolution MS (FAB) m/e 577 (MH").

Intermediate 137

2-[2-(3-carbanoylmethoxy-benzoyl)-phenylamino}-3-{4-[2-(5-methyl-2-pheny]-
oxazol-4-yl}-ethoxy]-phenyl}-propionic acid methyl ester

- AR, U DR e s o . [RES T



cycl opent net car bonyl - phenyl am no) - propi oni ¢ acid nmethyl ester The
title conpound (580 ng) was prepared from660 ng (1.71 mol) of 10
Internmediate 9, 646 ng (3.42 mmol, 2.0 equiv.) of

(2-am no- phe cl opentyl - met hanone and 15 ng (0.003 mmol,
equiv.) of N‘%ﬂ%’?}ﬂgacet ate according to the nethod of Fﬁ?’@???ﬂ’&?’éte 3

followed by purification via silica gel flash colum chr omat ogr aphy

using hexane / EtQAc 7 / 3 as eluent: |ow&esolution M5 (ES) m/ e

542.1 (MH err]). 15 Internediate 78

3-[4-[2- (Benzoxazol - 2-yl - net hyl - am no) - et hoxy] - phenyl ) - 2- ( 2-

cycl ohept anecar bonyl - phenyl am no) - propl oni ¢ acid nethyl ester The

title conpoumdtitegdoseakjtionzef §08pmgeP.17 ommedh ofigntermpdiateni3t dn 20nl of

I( gt er medi gitydlous’ FAFEL d %mde&a%g%wns i) of a 60% suspﬁnsmn of Naa-tl t
am no n rho cgplate

accor di ngﬁ&% %‘Hb"ﬁré&h%gﬁ ﬁf ¥T‘rﬂ‘8r(ﬂé‘ QQSPE.&Q 8%?’%\%&88% Léi‘ﬁ%g g’tﬁ’ n via

si | i'ca gesiutryashhe alutionc wasnwaoned gayRi s dilutede withewater, anétwctecl withas

g' ?2”}52( Egtg%@s q:)tilét 139@rs'\@n§fé§§ié éﬂaée@no GLR anﬁn%‘[oﬁigg] quazs % ard fHeBelvake 79

Z0X -

cycl ohex RSOy YAK: y P@F&W i%wiol)q%ﬁy%?! é’é ' ¢ ityration with

The titl ehe;ampoancgn(eega mg) (ws yieldpaf the tltlemﬂmung low resalution) MS (ES)

| nt er medi gee86.23RINE™Y, §34 Mm;m) , 1.4 equiv.) of

(2-am no-4-fl uoro-phenyl) - cycl oheptyl - met hanone and 10 ng of rhodium
acetate according to the rret hod of Internediate 3 foll owed by
puri fi&at intermediate 138 3 gel fl ash col um chromat ogr aphy usi ng hexane |

Et OAc 7 ls-azmb-aldmenﬂaaww 861 miotiy) ddfte ES) m/ e 574.0 (MHerr] )-
| nt er medi ‘8%8 Qutlon of 2.23 g (10. 67\%)m %]Iggromo-tt-oxo- ntanoic acid methyl ester
PCT/ EP97/ 0381%° 9 pe Byhy
in 11 mL of DMF at 0°C was added 680 mg (10.67 mmol) of sodium azide. After
warming to RT over 2.5 h, the reaction was diluted with water and extracted with
15 diethyl etherrhexane (1:1). The layers were separated, the organics dried (Na,SQO,),
and the solvent removed in vacuo. The residue was purified by silica gel
chromatography using diethy} ether/hexane (gradient of 1:4 to 2:3) to give 1.07 g

(58% yield ) of the titie compound: low resolution MS (FAB) m/e 172 (MH").

20 intermediate 139
3-amino-4-oxo-pentancic acid methyl! ester

A solution of 1.0 g (5.8 mmol) of Intermediate 138 in 25 mL of MeOH was evacuated
and flushed with argon. To the solution was added 280 mg (30 wt %) of Palladium
on carbon (10%). The resulting slurry was evacuated and flushed with argon. After

25 stirring under 1 atm of hydrogen for 4h, the reaction was filtered through celite under
a stream of nitrogen. The organics were collected and the solvent removed in vacuo
to give 940 mg (90% yield) of the title compound which was used without further
purification: low resolution MS (ES) m/e 146 (MH*).

30 Intermediate 140
4-oxo-3-f(pyridine-4-carbonyl}-amino}-pentanoic acid methyl ester
To a stirred solution of 940 mg (5.18 mmol) Intermediate 139 in 52 mbL of
dichloromethane at 0°C was added 2.9 miL (20.72 mmol) of triethylamine. After
stirring for 5 min, 1.0 g (5.69 mmol) of isonicotinoyl chloride hydrochloride was
'35 added and the reaction allowed to warm to RT overnight. The stirred solution was



3-{4{2- (Benzoxazol - 2-yl - met hyl - am no) - et hoxy] - phenyl ) - 2- (4- cycl ohexane

car bonyl - 2- net hyl - 2H pyrazol - 3-yl am no) - propi oni ¢ acid nethyl ester

The title conmpound (278 ng) was prepared from400 ng (1.05 nmol) of

I nt er medi ate 9, 287 mg (1.47 mmol, 1.4 equiv.) of (5-am no-1-nethyl-

H- pyr azol - 4- W31y c| ohexyl - met hanone and 10 ng of rhodi urﬁWﬂ@@lG :
accordi ng to t he nmet hod of Internmedi ate 3 followed by purification via
silica gel flash columm chromatography 76 using hexane / EtQAc 7 / 3 as
eluent: low resolution M5 (ES) mfe 560.2 (MHerr]). I nternedi ate 81
10 3-(4-[2-(Benzoxazol - 2-yl - met hyl - am no) - et hoxy] - phenyl } - 2- (3- benzoyl -

t hi ophene- 2-yl am no) -propionlc acid nethyl ester The title conpound
(145 ng) wdiduted with waten dhe layersseparaed, rrmya)'nusf dried (MgSOal nared Hiee sBiventl04

my (0.51 nygrhoved th edsud. )THY rés?d@érwya h none
SR ety Dok ghi il e

hexane / compgynghkdow rﬁsoiut;oreM&(ES)lmxezs:‘sawuf) on MB (ES) m/ e 556.0
(MHerrg). I nt er redi ate 83

2- (2-Cycl oﬁgx&neg.ar! bgail - phenyl am no) - 3- {4-[ 2- (5- net hyl - 2- phenyl - oxazol - 4-
20 yl)-et -propionic acid nmethyl ester The title conpound
(2.89 g) vﬁsnptbﬂazwriﬁimﬁﬂﬂ-MZg:Mlﬁcmh}:id)ﬁwdtmmﬂi ate 121,

2. 07 1 stirfeld: rEsrD

and 9 ( 0‘!’?%@' S&:%%LEJ‘% 2@50 @ é%@?&@ g %&I%{ec‘ﬁd @h;e@{‘l At &ggﬂ% e 3
fol | owned b'§”-’ e’ Wﬁﬁrﬁ e pme! 06 Sleidrsh AropHiek ARG o seaationy
usi ng 19CV heated to Jefiinefdry16 R5 AftarhdlifENb KT, ctheaeactidrowas atilated with EXOACES)
m/e 567. Aaﬁwheredgbm&h%%naatmﬁesa NaHCO, H%ie% B8O, alff et 880ent

ted Col t dentr cal
ol tacer mlEOVE L Yas, I henjaRicuRBR oYifeR: xeamc@os?lmmpgrap fy using”
| nt er medi MeOEMDAC (5)10-with 0. ‘Hﬁr&lﬂ@lﬁyas elualhtme:gi\gd 180 hitp (R8% lyieitpbfthe
To (S)( ) tﬁ%ﬂéuﬂﬂbﬁ?@é&ﬁ%@*ﬂé%&ﬁ@% X in pyridine (40 ni) was

added 1 t hane sul phonyl chl ori .2 mol, 0.93 equiv.)
dropvmsse The _ reaction mxture stirred 3h, was poured into ice water
(100 ni) dniermediate 342 \\i ¢ h DCM (3 X 50 m_). The combi ned organic

extracts vi{Smethybd-pyridinseyLoRdA0-€)-ethanol
The tite compound (200 mg) was prepared from 285 mg (1.23 mmol) of
intermediate 141 according to the method of intermediate 43 followed by purification
20 via silica gel column chromatography using MeOH/EtOAc (1:19) as eluent: low
resolution MS (ES) m/e 205 (MH").

Intermediate 143
2(S)-(2-benzoyi-phenylamino)-3-{4-[2-(5-methyl-2-pyridin-4-yi-oxazol-4-yl)-

25 ethoxy]-phenyl}-propionic acid methyl ester
The titie compound (210 mg) was prepared from 0.15 g {0.73 mmol) of Intermediate
142 and 0.27 g (0.73 mmol) of Intermediate 23 according to the method of
intermediate 44 followed by purification via silica gel chromatography using
EtOAc/hexane (gradient of 1:1 to 9:1): low resolution MS (ES) m/e 562 (MH").

30
Intermediate 144
4-tert-butoxycarbonyli-piperazine-1-carbothioic acid amide
The title compound (1.5 g} was prepared from 3.01 g (16.91 mmol) of
thiocarbonyldiimidazole and 3.0 g (16.12 mmol) of 1-tert-butoxycarbonyl-piperazine
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NaHCQO3, brine and dried (MgSH) to give 3 9 of the titled corrpound | ow

resol ution M5 (ES) m/e 256.0 (MAerr]).
5 2-(2-Benz&t"PMEnyl ami no) - 3- 4- (1 benzyl - pyrrolidin-3-yl oxygéﬁﬂmyﬁ

propionic acid nmethyl ester Toas7t7irr|ng solution of 1.0 g (2.66
mmol ) of Internediate 23 in 30 nL of DMF was added 0.95 g (2.95
mml, 1.1 equiv.) of cesium carbonate and 747 ng. (2.93 mol, 1.1

equiv ) of Internediate 84. The resulting solution was stirred 24h at

soured i nt %wiﬁﬁ"’ inEto, HePRichic bm'ﬁeﬂ"qe‘g’“ewgﬁ Jolowets b??'?‘f"é"’?ﬁ%"”e"ﬁ ered i th
ﬂﬁ%beth%g%%&w"i"ész siﬁ@h“géiﬁ (MgSdJ err]). and

Herr]O (3
t he solvents renoved in vacuo. Purification by silica gel flash colum

chr omat ogr ¥medidtd 1ggxane / EtOAc 7 / 3 as eluent afforded 0.68 g of the
T Int Ierema@“ aWnlbutoxycar onyl(-)-p!pera&ﬁﬂ }n% azo?-%?ylf’-agﬂz err] )amd 15
3- 14- (1- Benisthgtoster- v/ - pyrrol I di n- 3-yl oxy) - phernyl ] -2-(2-benzoyl - phenyl am
no) - at e
85 (1.12 Thf’%%pé%% %m%c&% SFeddg"m 112 43480t or iﬁ%ﬁ%aﬁe

chl or of or it W 3 °‘ﬁ18 -PEBENER %W@
stirred at ntsthdadrof Iftemnediatel 60hpliowed b}OpuBfmamneWat silich gebsbrorfrategraphy

result '129 usin: Med!-?lﬁi gié‘?oﬁﬁ@ﬁsaﬂés(sioi(g) 'éhé\ﬁ?b'tvﬁljrggoci%d&e M@f(EQjeﬁi/ 59 L

2. 5h, r%ggcen rate ness mat'er 1 al
1.12 mml) )-added tri et hyl am ne (0 47 m., 3.36 mmol, 3 equr V).
The reaction mxture stirred 5 mn foll owed by dropw se 25 addition of

2-chl or o- bfﬁ&&@ﬁﬁt@ 1'!53 THF (2 nmL). The reaction m xture stirred 12h at
2-[5-methyl-2-(4-tert-butoxycarbonyl-piperazin-1-yl)-thiazol-4-yl}-ethanol
15 The title compound (820 mg) was prepared from 1.0 g (2.81 mmol) of intermediate
145 according to the method of Intermediate 43 followed by purification via silica gel
chromatography using MeOH/dichioromethane (1:18) as eluent: low resolution MS
(ES) m/e 328 (MH").

20 Intermediate 147
2({S)-{2-benzoyl-phenylamino)-3-{4-{2-[5-methyl-2-(4-tert-butoxycarbonyl-
piperazin-1-yl)-thiazol-4-yl]-ethoxy}-phenyl)-propionic acid methyl ester
The title compound (490 mg) was prepared from 300 mg (0.92 mmol) of
Intermediate 146 and 330 mg (0.87 mmol) of intermediate 23 according to the

25 method of Intermediate 45 followed by purification via silica gel chromatography
using MeOH/dichioromethane (1:49) as eluent: low resolution MS (ES) m/e 707
(MNa™), 685 (MH").

Intermediate 148
30 2(S)-(2-benzoyl-phenylamino}-3-{4-[2-(5-methy!-2-piperazin-1-yl-thiazol-4-yl)-
ethoxy]-phenyl}-propionic acid methyl ester _
To a stirred solution of 650 mg (0.95 mmol) of Intermediate 147 in 10 mL of
dichloromethane was added 1 mL of trifluoroacetic acid. After stirring for 1.5 h, the
reaction was washed with water and Sat. NaHCO,. The layers were separated, the
. 35 organics dried (MgSQO,), and the solvent removed in vacuo. The residue was



RT, was concentrated in vacuo. Purification by silica gel flash colum
chromat ography using ET[err]Q DCM 10/ 90 as el uent afforded 200 ng of the

titled product: low resolution Ms (ES) m/e 562.1 (MHerr]). 30
I nt er medi at e 87 3-{4-[2-(5-Met hyl - 2- penyl - oxazol

4-yl) - et hoxyP-9pRBY| ) - 2(S) - [ 2- (pyri di ne4- PCT/EP97/00916 -

car bonyl ) - phenyl am nol - propi oni ¢ acid nethyl ester The title conpound (2.92
g) was prepared fromlInternediate 120 (3.8 g, 9.61 nmol ) and

2- (pyri di ne-4-carbony)-cycl ohexanone (2.92 g, 9.61 nmmol) according to 35
t he met hod of | nternedi ate 23 foIIowed by purification via silica gel flash

I
(F:)(éT;J Egg 7/ ppydieg by silica QX}O chromatography using MeOH/EtOAc (1:4) as eluentp give 176

chr onmat ogman(32 % yield) dbahe AitivOrhptitind: ow sesdiutioni MS (ESY s@ B0V (MNA'R 58%) m
@ﬁﬁO(M—l[err] ) . Internediate 88 5

3 {4 [ 2-( mgf hyl - 2- phenyl - oxazol - 4-yl ) - et hoxy] - phenyl } - 2[ 2- (pyri di neN-oxi d

e-4- car bonyl ) - phenyl am no] - propi oni c acid nmethyl eater To )

Interrﬁadlmu_&g 0.36 mmol) in DCM (5 nlL) at RT was added nCPBA

185 .
155 Aot L M S i
chr omat og¥prihiazatdyy ny})-psepionic agidymethylester | uent af f orded 90
mg of theTéialstiredmpolution dfow70emgl (0.29nmiiol) of Intdrmediatée1488nl3 (Mt efr]) .

I nter | °
3"t oo (Acfieltpnans at 0 wos, aeied .97 il (0,87 mmed o priding 2pd 9985 mh ne. 5
- {0.32 mmol) of methanesulfonyi chior e. After warming to RT, the reaction was
washed with Sat. NaHCO, and water. The layers were separated, the organics
dried (MgSO,), and the solvent removed in vacuo. The residue was purified by silica
gel chromatography using EtOAc/hexane (2:1) as eluent to give 140 mg (74% vyieid)
of the title compound: low resolution MS (ES) m/e 663 (MH™).
15
Intermediate 150
2(S)-(2-{4-[2-{S-methyl-2-phenyl-thiazol-4-yl)-ethoxy]-phenyl}-1-
methoxycarbonyl-ethylamino)-benzoic acid methyl ester
A suspension of 350 mg (1.37 mmol, 1.10 equiv) of triphenylphosphine, 395 mg
20 (1.20 mmol) of Intermediate 127, and 290 mg (1.32 mmot) of intermediate 106 in 10
mbL of dry toluene was heated to 80 °C for 15 min to effect dissolution of
intermediate 127 to provide a clear coloriess solution. To this solution was added
250 mg (1.26 mmol, 1.05 equiv) of diisopropyl azodicarboxylate dropwise over 5
min. The reaction was then aliowed to cool to RT and stirred 16 h. The toluene was
25 removed in vacua, and then the residue was stirred vigorously for 1 h in 10 mL of 1:1
diethyl ether / 1 N LiOH biphasic solution to effect selective removal of residual
Intermediate 127. The layers were separated and the organic layer washed with
H,0, dried (MgS0,), and solvent removed in vacuo. The material was purified by
silica gel flash column chromatography using hexane / EtOAc 5 / 1 as eluent to
30 afford 4(10 mg of the title compound as a white solid: low resolution MS (FAB)m / e
531 (MH ).

Intermediate 151
2(S)-{2-{4-[2-(4-chloro-phenyisulfanyl}-ethoxyl}-phenyl}-1-methoxycarbonyl-
35 ethylamino)-benzoic acid methyl ester



15 carbonyl)-phenyl am no] - propionic acid nethyl ester The title
conpound (540 ng) was prepared fromlInternediate 120 (1.30 g, 2.63
mol ) and 2- (pyri di ne- 3-carbonyl)-cycl ohexanone (1.07 g, 5.26 nmol)

according to the met hod of Internediate 23 foll owed by gurification
via silica gep9BEeh col um chr omat ogr aphy usi ng hexan&FEPI¥¥P*Kexane/
Et CAc as eluent: lowresolution M5 20 (E m/e 562.2 (MHerr]).

I nt er redi at e 90 2- (5- net hyl - 3- phenyl ‘pyrazol - 1-yl ) - et hanol A

solution of 497 ng (3.14 nmmol) of 3-nethyl-5-phenyl pyrazole in 12.6 nL of
DVF 25 at O[err]Cwas treated with 138 ng (3.45 mmol, 60%in oil) of NaH

Af t t 15 o, 1.3 15

tns added. Thehditen combaund, (I mb) “Wal plgafed ™8 wa@r@ R B

overni ght .intemmedistet 127 and 69| umgl (B.36 mmal) jad 2r( ophenylthiajwtizanalas
extract ed yuchbidihgt6Re réthod dfhnﬂémeﬁmeomwfdnedeertga iifficatieh &via silicadyeled

507 i1} cdegbr q‘?vfgg?#*‘ﬁs'%‘é?ﬁe hia el Yol ﬁéiﬁ%@ﬁﬁ@ewfgé&uﬁg"by

el uent 5t o MBEAB)m /e3®90{M }.48% of title conpound: |ow resolution M5 (ES)
me 225 (MNaJerr]) 203 (MHerr]). I nternedi ate 91

WD 97/ 319Q7

bCT/ LPo7/ dbtermediate 152

2S- (2- benzzm-(m%&nim)zay(dyml-sﬂmﬂ;nhmvﬁhmeﬂwvagmwyl-

-yl)-et ho% lammo)-ﬁéliﬁai& acid' Mt iestéci d et hyl ester A sol ution of

169 L n ate

109 Mol 0 G éwaomt(ﬁ%ge WW% e, 138,70, TR mie of 25 o

THF at 5 2-pyiidyietyiethasot andi248 g mﬁs amph lof dntguaewate( mBacMm}; tofth®©EAD.

The react if38theds of intermediate 150 foliowed by purification via flash chromatography
(2:1Hex:EtOAc): low resolution MS m/e 496 (MH+).

15 Intermediate 153
2(S)-(2-{4-[2-(5-chloro-2-pyridyisulfanyl)-ethoxy]}-phenyl}-1-methoxycarbonyi-
ethylamino)-benzoic acid methyl ester
The title compound (155 mg) was prepared from 156 mg (0.824 mmof) of 2-(5-
chloropyrid-2-yithio)ethana! and 271 mg (0.824 mmol) of Intermediate 127 according

20 to the method of 1!ntermer.'iate 150 followed by purification via flash chromatography
(4:1Hex:EtOAc): H NMR (CDCl3, 400 MHz) s 8.39 (d, 1H, 2.3), 8.19 (d, 1H), 7.89
{dd, 1H, J=1.5,8.0), 7.78 (d, 1H, J= 2.5), 745 (dd, 1H, J= 24, 8.5), 7.14 (d, 4H, J
= 8.5), 8.86 (d, 2H, 8.5), 6.62 (t, 1H, 7.6),6.54 (d, 1H, J = 8.4), 4.33 (q, 1H, J=86.7),
4.19 (t, 2H, J=6.7), 3.85 (s, 3H), 3.67 (s, 3H), 3.52 (t. 2H, J=B6.7), 3.12 (ddd, 2H, J

25 =54,71,71).

Intermediate 154
2(S)-(2-{4-[2-(N-ethyl-z-methy!-toluidmo)-ethoxy]»phenyl}-‘l-methoxycarbonyl-
ethylamino}-benzoic acid methy} ester
30 The title compound (80 mg) was prepared from 123 mg (0.687 mmol) of 2-(N-ethyl-
m-toluidino)ethanol and 226 mg (0.687 mmol) of intermediate 127 according to the
method of Intermediate 150 followed by purification via by flash chromatography
- {4:1Hex:EtOAc): low resolution MS m/e 491 (MH+).

35 Intermediate 155



stirred at 25[err]C for 24 h then concentrated in vacuo. The residue was
purified by silica gel flash colum chromat ography using

hexanes/ Et OAc (2:1) as eluent to give 118 ng (469 of title conpound
as a viscous yellowoil: lowresolution M5 (ES) me 582 (MNaJerr]),
560 (MH er r VP 9784907 | ntermedi ate 92 PCT/EP97/00916 -

2S- (2- benzoyl - phenyl am no) -[ 4-4-(1-tert-but oxycarbonyl - pyrrolidin-2S-yl -

met hoxy) - phenyl ] -propl onic acid nethyl eggger The title conmpound (1.62
g) was prépared from2.82 g (7.5 mmol) of Internediate 23 15 and 1.66 ¢
(8.25 mol ) of N-tert-butoxycarbonyl-L-prolinol according to the nethod

of Internediate 91 followed by purification via silica gel flash colum

chr omat og!ﬁ)ﬂx-{dl-[ﬂt-(mdjmdthhahﬁna@ﬂrﬁﬂ%o@@]-bheayl}ei-umthoxj'wbbaybl ution
M5 (ES) ,ﬁ‘ '&L (M—I[err]) 20 Internedi ate 93
2S(2- benz | 'am no - 3- - pyri d| n- pyrrolidin-2S yl-methoxy)-
phenyl | - %?) ‘ﬁ 80%08“%(2(% "!£ was Pfepaﬁ%cfﬂﬁ'ﬂl b1 dng A0HA g“(@‘)3°frr1'ol ) of
{ nt felr madl @ireeBylamin6y phienethyChlcoho] @hdr200 was (0.68ainewbl) of Intehhedigl nlyof

ri
aierda ?%%*?‘ﬁgqé Redfpndly & Fiorhedio g bk DI firdhabie Hisd, 69
ext r act edchipmatographypsipp tiethylamine/EfpAcihrzane (o1& aselugntclonrrsplutipnr e

dri ed ( Naé&r (EIS)chéersd9 (MNal) ered, and concentrated in vacuo. The

resi due was dissolved in 210 nL of 2-fluoropyridi ne and heat ed at
reflux for 24 h. Upon cooling to 25[err]C the reaction was concentrated in
vacuo, a was purified by silica gel flash colum

chr omt ogzmyqaahayuamwmw;ﬁtmrﬁahfvrpipar&-ua -#)dhiazofdY) of

the titl esolution Ms (ES) me
558 (NNa[ EEM@ i'ﬁ%ﬁwf agil 'g{elt"’é' ol
2- (1-net h é?ﬂmp%m r(? 2619) 2W9§)pma%| rom 187 mg (0.77 \@ywfy $f907
PCT/ EPO7/ intéifriddiate 71 and 240 mg (0.74 mmol) of Intermediate 127 according to the

method of Intermediate 150 followed by purification via silica gel chromatography
15  using MeOH/EtOAc (1:9) as eluent: low resolution MS (ES) m/e 553 (MH").

Intermediate 157
2(S)-(2-{4-[2-{4-chloro-phenyl)-ethoxy]-phenyl}-1-methoxycarbonyl-
ethylamino)-benzoic acid methy! ester
20 The title compound (230 mg) was prepared from 100 mg (0.64 mmol) of 4-chioro
phenethyl alcohol and 200 mg (0.61 mmol) of Intermediate 127 according to the
method of intermediate 150 followed by purification via silica gel chromatography
using EtOAc/hexane (1:3 with 1% TEA) as eluent: iow resolution MS (ES) m/e 490
(MNa"), 468 (MH").
25
intermediate 158
2-(4-trifluoromethoxy-phenyl)-ethanol
To a stirred solution of 1.0 g (4.54 mmol) of 4-(trifluoromethoxy}-phenylacetic acid in
15 mL of anhydrous THF at 0°C was added dropwise 9 mL {9.08 mmol) of 1 M
30 BH,THF and the reaction aliowed to warm to RT over 16 h. The mixture was cooled
back down to 0°C and the reaction quenched with 15 miL of water/acetic acid/THF
{1:1:3). After warming to RT, the solvent was removed in vacuo, the residue diluted
with water, and the solution extracted with EtOAc. The layers were separated, the
organics washed with NaHCO,, the layers separated, the organics dried (MgSO,),
35 and the solvent removed in vacuo. The residue was purified by silica gel



62 A solution of 674 nmg (4.26 mmol) of 1-nethyl-4-phenylim dazole

(Kashim, C.; Harada, Y.; Hosom, A Het erocycl es 1993, 35, 433) in
8.5 nL of THF at -78C was treated with 1.9 nL (4.69 mml) of a25M
-nBuLi in hexanes solution. After stirring for 10 mn,

mol ) of et hWO#T81¥%i de was added. The reaction was 5 sti r"l‘géu’f’g 956m n
then warned to 25[err]C and stirred for 1 h. Upon cooling to Oferr]C, 1..1
m. (21.3 mmol ) of ethyl ene oxi de was adde®! and the reaction was war ned to
25[err]C ° and stirred overnight. The reaction was poured into H20 and
extracted with Et[err]O. The conbi ned organics were dried

(Na[err]Sderr]), filtered, and concentrated in vacuo T esi due was
purified hShramategsapty using HIOAsThexaneH shasgiluephip ave R0 HI @?&X%&
(95:5), anghe titleoppound: TLUC (EtOAMexams( T t)r Wy=e0.#Bzed from
CHerr]C[err]/EtQAc to give 178 ng (21% of title conpound as a white

solid: |ow resolution M5 (ES) me 225 (MNaJerr]), 203 (MHerr]).
Intermadia!&m!!gmw benzoyl - phenyl ani no) - 3- { 4- [ 2- (1- et hyl - 4- phenyl -

H-mi dazpl - 3-methox eimvm]-2P(ﬂw>trmmomtnoawpiwam)bqﬂnoag].phenyn}- The
title conp r} 33,%) 8Pqﬁ % 93 ng (0.25 mmol) of Internediate
23 and 50 % oF 3| ate 94 according to the nethod of

| nt er medi afbe otitle cnqmnmdbﬁ%rms) cwas oprepaged  fromy 198 mg o054 ommad of
chr omat ogr pmténnhediate LS8 gnd 200N 8%y (0.OAMMbI3Hf itefhodiate 12Pvadcerdihg ttoaheMVS

ES) me 5
s-uran: 2. YPUSR Facgl, 0 6L i sl g%@%ﬁ%ﬁ@mf
1- ( 2- {18 y| ysing EtQAchaxaENe (3) a8 elgent: oy reaatytion M MNa9- added

0.442 nL (14.07 mmol) of hydrazine. The reaction \_Nas stlr_red for-24 h

t hen conceptl &ﬁa 48Gicuo The residue was pur| fied by silica gel f I ash
col um chr si ng hexanes/ Et QAc :1) as eluent to give
(os% 24 'iétzé’%?s' Paezlmmbﬁ:suﬂd‘m?w oA AthOXY ez - npyroxy - RPeBY - 30
| nt er nedi adlihydro-1H-thiénd[3;4-bpmyrrdles2 earboxiylic! adigd metlyl éstér) - et hanol
15 The ftitle compound (100 mg) was prepared from 188 mg (0.52 mmol) of
intermediate 9 and 160 mg (0.79 mmot) of 2-amino-3-benzoylthiophene (Hromatka,
O. et. al., Monatsh. Chem. 1973, 104(6). 1513-19) according to the method of
Intermediate 3 followed by purification via silica gel chromatography eluting with 20-
40% EtOAc in hexanes: low resolution MS (Cl) m/e 556 (MH").
20
intermediate 161
3-{4-Hydroxyphenyli)-2-(2-{4-biphenylcarbonyl)-phenylamino)-propionic acid
methyl ester
The title compound (830 mg) was prepared from 1.83 g (5.7 mmol) O-benzyl-L-
25 tyrosine methy! ester and 1.59 g (6.7 mmol) of 2-(4-phenylbenzoyl)cyciohexanone
(Child, R.G. etal. J. Pharm Sci 1977, 86(4), 466-76) according to the method of
intermediate 23 followed by purification via silica gel chromatography eluting with 1/9
EtOAc/hexanes: Low resolution MS (CI) m/e 452 (MH'). :

30 intermediate 162
3-{4-[2-{Benzoxazol-2-yl-methylamino)-ethoxy]-phenyl}-2-(2-(4-
biphenylcarbonyl)-phenylamino)-propionic acid methyl ester
To a DMF solution (5 mL) of intermediate 161 (0.78 g, 1.73 mmol) was added 57 mg
of 80% NaH followed by 0.47 g (1.73 mmol) of Intermediate 6 in 5 mL DMF. The

- 35 mixture was stirred for 18 h at 80 °C. quenched with water (5 mL), concentrated to



The title conmpound (189 ng) was prepared from1.01 g (6.82 nmol) of

I nternedi ate 96 according to the nethod of Internediate 90 foll owed by
purification via silica gel WO 97/ 31907

PCT/ EP97/ 00916 63

flash col unWeH¥MHt ogr aphy usi ng hexanes/ Et OAc (1:3) as el HEHEPIT08%46
resol ution M5 () me 215 (MNaferr]_ ), 193 (MHerr]).

Intermediate 98 5 2-(5-nethyl-3-phenyl-[% 2, 4]triazol -1-yl)-ethanol

The title corrpound (140 ng) was prepared from550 ng (3.45 nmol) of

3- phenyl - methyl-[1,2,4]triazole (Francis, J. E.; Gorczyca, L. A;

Zgiéreg?ﬁdw'aeﬁ@"%%a{é&ﬁ'n r%%‘rﬁghggr%*aéﬁ?ﬁ% TF praica.ueres
via sili siiege(M3$Qeh concantrated,randputfiechby silicargel whromatographyCeiutiog vith as

el uent ang IOALHeRahes ¥ igive 6.60'8 Ef Y itk eompYun @SB e BRILBE ML)y me ™M e
204 (MH I nternedi ate . .

2S- (2-be %ﬁ%nylanlno) 3-{4-[ 2- (5 net hyl - 3- phenyl -[1
,2,4]§riazol 1-yl)- 15 ethoxyl-phenyl}-propionic acid nethyl ester

The titl qniriiding 41696 ny) was prepared from 196 nmy (0.52 nmol) of
B rwemiioms rOR eI 5 8 ey st iemsTas e Spropiaise) "ot ™
colum methyliestert ogr aphy usi ng hexanes/ Et OAc (1 1 [err]E 1:2) as eluent:
| ow resolyfe QfieMRonipduntO (2191 B Ndd\ibgarel) frork L4E (0" imol) of 2-(4-
10  methoxybenzoyil)-cyclohexanone (Howard, A.S. et. al. Tetrahedron Lett. 7979, (15),
1339-40) and 6.43 g (20 mmol) of O-benzyl-L-tyrosine methyl ester hydrochloride as
a yellow solid as described for Intermediate 161: fow resolution MS (C!) m/e 406

MH).

15 Intermediate 164
3-{4-]2-(Benzoxazol-2-yl-methylamino)-ethoxy}-phenyl}-2-{2-(4-
methoxybenzoyl)-phenylamino)-propionic acid methy! ester
The titie compound (0.34 g) was prepared from Intermediate 163 {0.5 g, 1.23 mmol)
and Intermediate 6 (0.33 g, 1.23 mmol) as described above for intermediate 162:

20  low resolution MS (Cl) m/e 581 (MH ).

Intermediate 165
3-{4-[2-(Benzoxazol-2-yl-methylamino}-ethoxy]-phenyl}-2-{2-{4-methylbenzoyl)-
phenylamino)-propionic acid methyl ester

25 The title compound (810 mg) was prepared from 0.6 g (1.58 mmol) intermediate 9
and 1.0 g (4.73 mmol) of 2-amino-4’-methylbenzophenone (Frye, S.V. et. al. J. Org.
Chem. 1991, §6(11), 3750-52) according to the method of Intermediate 3 followed
by purification via silica gel chromatography eluting with 30-50% EtOAc in hexanes:
low resolution MS (ESP”) m/e 588 (M + Na").

30
intermediate 166 . |
3-{4-[2-(Benzoxazol-2-yl-methylamino}-ethoxy}-phenyl}-2(2-(2-methyibenzoyl)-
phenylamino)-propionic acid methyl ester.
The title compound (800 mg) was prepared from 628 mg (1.65 mmol)} of

35 Intermediate 9 and 523 mg (2.48 mmol) of 2-amino-2’-methylbenzophenone (Frye,

T RIS [ SR



I nternmedi ate 100 3- et hoxynet hyl - 5- met hyl - 2- phenyl - 3H-1 m dazol e
To a solution of 1.0 g (6.32 nmml) of 4-nethyl-2-phenylimdazole in 25 nL
of DMF at 25 O[err]vaas added 278 ng (6.95 mmol, 60%in oil) of NaH

After stirring for 0.528 nL (6.95 mml) of chlo t hyl
ether was adWed, 7’353‘?3 the reaction was warned to 25[errf%%%€l! ?l:g'rared 4

h. The reaction was poured into Herr]O aggl the product was extracted
wi th hexanes/EtOAc (1:1). The conbi ned organic | ayers were dried
(Na2S™4), filtered, and concentrated in vacuo. Purification by silica gel
30 flash col um chromat ography usi ng hexanes/ Et CAc (5:95) as el uent

Fz)rzgvi(ﬁﬂ%g[&? V. et. all.( m]brﬁliésq ww@sd. %@é&hlﬁgl o the rabhodTbE
err

2 0o et holReagat: 3 EGed By purifiation Ve H 163 681 Sggj toprRRY, eluting with
WO 97/ 319020-40% EtOAc in hexanes: low resolution MS (Cl) m/e (MHY).  PCT/ EP97/ 00916
64 The title conmpound (433 ng) was prepared from 710 ng (3.51 nmol)

100 according to the method of Internediate 94
foI I owe %ﬁ?’%t i on via silica gel flash colum chromat ography
usi ng Et CAc/ MeOH (93:7) as eluent: |ow resolution M5 (ES) me 269
(MNaferr]) [err]). 5 I ntermedi ate 102
2S-( 2- banz%ﬁl am no) - 3- ( 3- net hoxynet hyl - 5- et hyl - 2- phenyl - 3H -
i mi dazol - 4-3pi4y mdmMki(sﬁbmeihvwmmm-pmmylammonhe title
conpound ( piépithic éetd Bicielo g,ﬁmg”a’géhrrg (0 84 mmol ) of 10 Interrredl ate

23 and ) nt e rdin nmet.hod
of Inid ne&”%f'éfesﬁv%ﬂ? e 6§ 8,120 ol FDend b asiie, .4 Pl (22 it
chr omat ogr gligyglahexigmineandhd ﬁr!bézq mmol) ésb%‘zaﬁhpemeghvw%nﬁ- MeQHbavas of
title refluxed for 24 h. 500 mL abs. ethanol was then added slowly to the solution and the

MeOH was distilled out from the reaction flask with the same rate. The solution was
then cooled to 0°C, stirred for 30 min, then filtered. The white solid was washed with
15 15 mb cold (- 20 °C) abs. ethanol three times then dried to yield 7.60 g of the fitle
compound: low resolution MS (FAB+) m/e 597 (MH+), 182 (DCAH+); Anal.
(CasHieN20,4) Caled. C, 76.47; H, 8.10; N, 4.69 Found C, 76.44; H, 8.16; N 4.63.

Example 2 -

20 3-(4-Benzyloxy-phenyl)-2(8)—(1-methyl-3-oxo-3—phenyl-propenylamlno)-
propionic acid methyl ester
To a stirred suspension of 2.98 g (5 mmotl) of Example 1 and 1.50 g (10.8 mmol)
anhydrous potassium carbonate in 30 mL anhydrous dimethyiformamide 0.37 mL (6
mmol) methyl iodide was added in one portion. The mixture was stirred for 1h, then

25 an additional amount of 0.5 mL (8 mmol) methyl iodide was added. The suspension
was stirred for an additional 20 min, then it was diluted with 100 mL ether. 100 mL
brine was added, and the phases were separated. The organic phase was extracted
with 200 mL brine six times, then the organic phase was dried with anhydrous
magnesium sulfate, and filtered. The filtrate was concentrated under reduced

30 pressure. The residue was purified by flash chromatography (SiO,, eluent:
Hexane/EtOAc(5:1) then hexane/EtOAc (1:1)) to vield 1.4 g of the of the title
compound: low resolution MS (ESP+) m/e 430 (MH+); Anal. (C,;H,;NO,) Calcd. C,
75.50; H, 6.33; N, 3.26 Found C, 75.41; H, 6.35; N 3.28.

35 Example3




conmpound: |low resolution M5 (ES) me 604 (M\Na[err]), 626 (MHerr] ). 15

I ntermedi ate 103

2-(3-trimethylsilylethoxynethyl -5-methyl - 2-phenyl - 3Hi m dazol - 4yl') - et hanol
A solution of 1.04 g (6.57 mmol ) of 2-phenyl-3-nmethylimdazole in 25 nL of
DVF at WG{%’PH“(’: was treated with 289 ng (7.23 mml, 60¥FTEPEVPIGE NaH.
After stirring for 5 mn, 1.28 nmL (7..23 mmol ) of

2-(trimethylsilyl)et hoxynet hyl chl ori de PA4s added. The 20 reaction was
stirred for 10 min then warned to 25[err]C and stirred overnight. The
reaction was poured into Herr] QO and the product was extracted with

(Nl or 1] SHEERBonaoYE¢3 oAt AURRTIRR | BB rzy I X hReRTIrobitie . Acifle vas

purified ﬁyyslqnwlageinerwth col urm chr orrat ogr aphy usi ng Et OAc/ MeCH
(9i3 2) F‘SAeélWéH rhmurevef 11.38 § dsﬂfeermd'nﬂ, &5 Thmat 25th
materia rt acc o the

rothod SRR B R ‘30?;3 f?dvmshgagﬂiﬁ%cﬁ%&g? ety W@a &
f | ash &ol Gain, Bruce EhJoMadog‘,haphww)naﬂ&)mamVe)dn 29mis MeDH jwas tefluxed

ﬂ)uent | forv24e8.07Ké iselitidle wasSthen cooldd to 283°C Mih@ the sdiventBlilas! dldporReyat €

25 ( 2- ber AT TBAUCRA BFRSSYTe: Surificption f the fRidue By dlash chrematograrhy. usipg) -
et hoxy] - piexane/EtQApi (31 ctheoi EtOAC hipeat)stfinally CHCHMMeDH 1(20:0) na® Lelderts4 2
?3) s I%Qﬂl??dﬂih f1r4r9 &Sﬂaemr the ﬁt;b gﬁm pbufd. 1H NMR ﬂmtsdms €486 N?HQ ﬁgfa{rg
ca { o oooBlen R P DA N, e (12 ) B4
VO 97/ 31921), 4.02 (m, 1H), 3.05 (m, tH), 289 (m, 2H), 2.73 (dd, 1H, J=8.5, 13.7), 2.25 (m,
PCT/ EP97/ {130 2603 (m, 3H)1.83 (m, 3H), 1.66 (m, 3H), 1.53 (d, 2H, J=12.3), 1.30 (m, 2H§21.20

{m, 12H), 1.03 m (2H); low resolution MS (ESP+) m/e 456 (MH+).

16 Example 4
2-{2-benzoyliphenylamino)-3-{4-benzyloxyphenyl) propanoic acid
To a solution of 185 mg (0.62 mmol) of intermediate 2 in 8 mL (1:1; dioxane:water)
was added 500 mg (11.9 mmol) lithium hydroxide monohydrate. The resulting
suspension was stirred at 50°C for 1 h and then cooled to RT. A 1M phosphoric acid
20 solution was added untii pH was 5.5 was reached where upon the resulting
suspension was extracted with EtOAc (2 x 25 mL). The combined organic extracts
were dried (MgSO0,), filtered, and concentrated and chromatographed on silica gel
using CH,Cl,/MeOH (9:1) to yield 133 mg of the title compound. 1H NMR (CDCl,} 5
8.87 (bs, 1H) 7.60 -7.58 (d, 2H, J = 6) 7.94-7.32 m {10H), 7.23-7.21 (d, 2H, J=3.9),
25 6.80-6.88 (m, 2H) 6.67-6.56 (m, 2H), 4.98 (s, 2H), 4.39 (m, 1H), 3.30-3.10 (m, 2H);
jow resolution MS (FAB+) m/e (MH+) 452.1.

Example 5

3-(4-Benzyloxy-phenyl)-2-{2-benzyioxy-phenylamino}-propionic acid methyi
30 ester

3 mg (0.0067 mmol) rhodium(lf) acetate dimer was added to stirred solution of 150

mg (0.50 mmol) of Intermediate 1 (Kawamatsu, Y. at al. Arzneim.-Forsch. 1980,

30(4), 585-9) and 113 mg (0.50 mmol} 2-Amino-benzoic acid benzy! ester in 5 mL

toluene at 80 °C. The mixdure was stirred at 80 °C for 5 min, then cooled to room
35 temperature. The solvent was removed under reduced pressure, and the residue



chr omat ogr aphy using hexanes/ EtOQAc (2:1 [err] 1:1) as eluent to give 867 ny
of I mpure internediate. A solution of 830 ng (1.2 mmol ) this
material in 12 nL of CH err]CN at O[err]C was treated with 0.222 nL
(1.8 nmmol ) of BF[err]-OEt[err]. After stirring for [err]C
then at 25[MQYB"Br 1 h, an additional 0.444 n_ (3.6 mol) C‘m’ﬁ’%"g
BF[err]-CEt[err] 5 was added. After stirring for a further 1 h, an
additional 0.444 niL (3.6 nmol) of Bf[err].CEt[err] was added and
stirring was continued for 35 min. The reaction was poured into
saturated NaHCO3, and the product was extracted with Et QAc. The

Concent r ake PYTed N Nash ehioratagranty. beind InexapaEhone (55 & Pluskl Sa gk ash
col um phﬂBOmbg)gf mdt}tlemmgoundLGH NVR(CDCH;, 400 Mﬁz)lga A48 (d) thny=T.0W 7.95
resolutio 4“?9? [%H} ?1 (d, 2H, T/= %ﬁ?%am J@s‘i’sw (.

5- net hyl - 2- he h| a
conﬁou%d y (ﬂr %b-réﬁﬁﬁso%?(gx’rés )4 o (Qre'{';y?: 4) 3 &5
br ono-8- 01(@ mntaanoa(m aHdJQBB 3 3(6)9 31018 fua| JHpU=T 2| dBcT)z low desalotion MBg to

t he gyredi ate 42 followed by purification via silica
gel flash W?’%Q{gdwugh’r’rgrmt ogr aphy usi ng hexanes/EtOAc (3:1) as el uent:
Iowresolutlon M5 (ES) me 270 (WMNaferr] ), 248 (MHerr] ). 20

I nt er nedi Exantilé 6 2- (5- et hyI 2- phenyl -t hi azol - 4-yl ) - et hanol
Thetitle %ﬁ 4% b‘”agn %ﬁ 3@?3') (o] g

I nterpedi at'e acco “gh to't net h 6*0‘?“ %ﬁ%\!} I owe(?cg{/
pur|f| at mpthyle via silica gel flash colum chronat ography using

hexanes/ Emamelcoﬁ)pmmde(lsuemg) whs\prepated froes dBOtr’nng 5B roinb)) oflinterhediate

(Maferr] 1) e 198 )1%5 ) and 110 m
e i e ol o e LT O ™

(378 ny) #aO Mhizym7.88 (55 tir), 3455@1(—0.193 9)1T75I5)4(df2H J-BO) T4 (dredH, al=7. @3 and
203 mys (07%% bH 0 1'3“&2 gRyli g S 0 r-ﬁc.ﬁ%f@' B4 ? ST, 5)h C@TSEOQHOf

LR?@LB”?S'Q?M eé% BB 50/ta: e S25.20r 3 6 ey by 318 . 285 o PesIRten e
n e MSS(ES'(’W@%‘] (MH+5.77 (M—I[ err] ). . 35
Example 7

20  3-(4-Benzyloxy-phenyl)-2.[2-(piperidine-1-carbonyl}-phenylamino]-propionic
acid methy! ester '
The title compound (90 mg) was prepared from 150 mg (0.50 mmo}) intermediate 1
{Kawamatsu, Y. at al. Arzneim.-Forsch. 1980, 30(4), 585-9) and 103 mg (0.50 mmol)
2-amino-phenyl)-piperidin-1-yl-methanone (Ahern, T. P., et al. Can. J. Chem. 1876,

25  54(2), 290-6.) according to the method of Example 5 foliowed by purification by silica
gel flash chromatography using hexane/EtOAc (1:1) as eluent: 1H NMR (CDCl;, 400
MHz) § 7.40 (m, 5H), 7.21 (t, 1H, J=8.2), 7.15 (m, 3H), 6.93 (d, 2H, J=8.7), 6.73 (1,
1H, J=7.4), 6.59 {d, 1H, J=8.2), 5.21 (d(broad), 1H, J=8.3), 5.06 (s, 2H), 4.30 (dd,
1H, J=7.9, 8.8), 3.69 (s, 3H), 3.45 (m, 4H), 3.10 (m, 2H), 1.55 (m, 6H); low resolution

30 MS (ESP+) m/e 473 (MH+).

Example 8

2-{3-Benzoyli-thiophen-2-yl-amino)-3-{4-benzyloxy-phenyl)-propionic acid

A solution of 100 mg (1.78 mmol) potassium hydroxide in 1 mL water was added to
- 35 a stirred solution of 120 mg (0.25 mmol) of Intermediate 3 in 10 mL MeOH. The
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I nt erredi ate 108 Met hyl 3 -(5 -nethyl -2-thienyl am no) - 4- oxopent anoat e
A slurry of 19.3 é\g 136 nol) 5-nethyl-2-thiophenecarboxylic acid in 200
nL of P EEHR%%as treated with 10.9 nL (0.15 nol) of tRFHEYI™EMCori de.
The resulting mxture 5 was heated to 70 C for 16 h, then concentrated in
vacuo. The resulting oil was added i B8portions to a solution of 25.0 g
(0.136 nol) of b-nethylaspartic acid hydrochl oride in 80 nL of
pyridine at O [err]C at a rate to maintain a tenperature [err] 10

C. After the additi th | utj . d t ti t
25" [ oy ) Crigra as” shrred e 2 0y, 86,24, “ECten sfiusteet 2 ol Bt ve Ad0RGYE o
to 90 [ er hiydrdchiorie acid TH@ mii waterewas added to ithe mixiore;dhe it W8s [extratied withir ed
into 700 pb @i rheblyire cRIBAdE thicaClimls! The rhfiB skl were cdmhbied, dh&s
wth 32?e%nﬂ%‘%@d%q%iﬁéeﬁéﬁm“ﬁ&%%%%Sn%r%%tegﬁénﬂs?mﬁuﬁgﬁe ArGgEbre:The
sol utibn vesidoe ivas purified Neyf silicg Igicfiash) chraneatoglapbyeosing &tdd(neaty then i ca
gel eluti E@oﬂ'giéldﬂ?&% Ssil n%mlrfst elyent bfoay?ag & & ( §/H°+ #Ab fifig
titl : §'+ n % 1%7 .
|t or moq) BoPRDa. THN §T<Péf§gﬁ° 8,409 F}égsfiﬁhi‘ﬁnﬁ@%)? 9. 30, 2 i ¢
acid nmet hyd, 21} #+8.0}, 6.86\(ds<ﬂ|-d1,t.’f=zﬂat_))oﬁ_.?-n &, 1H,(£6.6), 837 {d, dH, U+EeB)Bdi3afse 1|0§3
n 100 nmL 2 Negler 1L r@a Mat .
l)f ph IOh2 ) g@?'ﬁg@@f&zsgﬁgbﬂ ] eg'to ?avgéto g @é]t:' l]x')MTgbélj' M.’gﬁg@orﬂuﬂn
was cg€I e g*kﬂ'ﬁ 3 ]( +§d a dark oil was decanted fromthe tar at

the bottom of the flask. The solution was concentrated in vacuo -and
di luted w and Et OAc. The aqueous | ayer was saturated with

N 25 Eridmencayi bRl TR AR BRI Y RBRRiR pelth |
concent r aesblution of 300 mg (5.35 mmol) potassium hydroxide in 2 mL water was added to
15 a stirred solution of 280 mg (0.59 mmol) of intermediate 4 in 10 mL MeOH. The
mixture was stirred for 2 h at 20 °C then 50 mL water, 50 mL brine and 3 mL acetic
acid was added. The resulting emulsion was extracted with 20 mL methylene
chioride three times. The organic phases were combined, dried with anhydrous
magnesium sulfate, then concentrated under reduced pressure. The residue was
20 purified by silica gel flash chromatography using CH,Ci,(neat), EtOAC/EtOH(9:1) and
finally EtOH(neat) as eluents to provide 90 mg tile compound. 1H NMR (DMSO-d€,
400 MHz) s 8.95 (d, 1H, J=7.7), 7.62 (m, 3H), 7.45 (m, 3H), 7.30 {m, 5H), 7.09 (d,
2H, J=8.4), 6.80 (d, 2H, J=8.2), 6.60 (d, 1H, J=5.5), 4.96 (s, 2H), 4.05 (m, 1H), 3.13
{d, br, 1H, J=11.8), 2.90 (dd, 1H, J=1.6, 3.4); low resolution MS (ESP+) m/e 458
25 {(MH9+). -

Example 10
3-(4-Benzyloxy-phenyl}-2(S)-[(4-oxo-4H-chromene-3-carbonyl)-amino]-
propionic acid methyl ester.

30 To a stirring solution of 360 mg (2 mmol) of chromone-3-carboxylic acid in 25 mL of
CH.Cl, at 0°C were added several drops of DMF followed by 1 mL of 2M solution of
oxalyl chloride in CH,Cl,. The resulting solution was stirred 3 h at rt and 643 mg (2
mmol) of O-benzyl-L-tyrosine methyl ester hydrochloride and 0.2g (2.0 mmof) of
triethylamine in 15 mbL of CH,Cl, were added and stirring continued overnight.

35 Solvent was removed under reduced pressure. Product was purified by LCC on

P e e R



vacuo to give an orange oil, which was chromatographed over silica gel
eluting with di chl oronet hane: Et QAc 20 / 1. The residue after
concentration in vacuo was rechr omat ogr aphed over silica gel eluting
wi th hexane: EtQAc 2/ 1 to obtain 2.94 g (79 %9 of the title conpound
as a pink-or¥RFEBHO7: VB (API+) me 252 (MH+). 30 Inte ﬁ%’d’?&f"’é” 10

2 -(5 -nmethyl -2-(5-nethyl-2-thienyl)-oxazgl-4-yl) ethanol The title
conpound (1.05 g) was prepared from 2. 94 (11.7 muol ) of Internedi ate

109 according to the nethod of Intermediate 43 followed by purification via
silica gel 35 chromat ography eluting with hexanes:EtOAc 1 / 1: M5 (API+)

rI;1C$_ J EIZD375 %Hexane : EtOAc 13 :7) X\‘Bv%& ég %g of title compound as a wl%it/e solid: low

| nt er nedi asnesolutiogn MS (ES+ (M+H), 458, RP-HPLC (Dynamax C-8 25cm x 4.1tmm; 50-80%
2( S) - (2- bapRgON P REOWIBID.19) TBADUHER - 15 miriutes; Lmiimimpt bl 1044rhineny| ) - oxazol

-4- yl ) - et hoxy] - phenyl ) -propionic acid nethyl ester 5 The title
conmpound (440 ) was prepared from700 ng (3.13 mmol) of I nt er medi at e
110 and 1. 3 mol) of Internmediate 23 according to the met hod
of I nt er megyzpRnidykphémylami -3#44' J(fmth idin2-yi-amiss)-ethioxgTpheaynphy
eluting with toé.geﬁgﬂft% ng)/ : nl\/é (E +§pyhf1ie 58& (MH). TLC FpheayhP
(Phive: Et oResieRigacidy o " —7g o5 10 Internediate 112

2(S) - ( 2- e ztiyredpsniuliora pf 36P3INGAO[ST. meneh:of yntemediate 21y 808 M@ (52 mmoldxazo
| - 4- potasSilimhpdroate iy hd it efiamol Was TefuXE b 1309Mire The yellow solution
10 was cooled to 20 °C, 0.3 mi (5.2 mmol) acetic acid was added to the solution, then
30 mbL water was added dropwise. The mixture was stirred at 20 °C for 30 min, the
solid was filtered, and washed with 20 mL water three times to yield 180 mg of the
title compound: low resolution MS (ESP+) m/e 496 (MH+); Anal
(CaoHagN;0,. 1/2H,0) Calcd. C, 71.41; H, 5.99; N, 8.33 Found C, 71.97; H, 5.88; N

15 8.33.
Example 12

2(S)-{2-benzoyi-phenylamino)-3{4-[2-{methyl-pyridin-2-yl-amino)-ethoxy]-
phenyl}-propionic acid
20 A solution of 1.85 g (3.63 mmol) of Intermediate 26 in 30 mL of THF, 10 mL of water,
and 10 mL of MeOH at 0°C was treated with 5.45 mL (5.45 mmol, 1.5 equiv) of 1 M
LiOH dropwise. After warming to 25°C and stirring 2 h, the volatiles were removed
under reduced pressure (< 25°C). The remaining aqueous layer was treated with
EtOAc, acidified to pH 1 with 1 N HCI, and extracted with EtOAc. The combined
25 organics were concentrated in vacuo and triturated with EtOAc. Filtration gave 1.24
g of the title compound as a yellow solid. An additional 0.50 g (97% total yield) of
product was obtained upon concentration of the filtrate, trituration with EtOAc, and
fitration: low resolution MS (Cl) mfe 518 (MNa+), 496 (MH+); Anal.
(C1oH20N30,4+0.8H,0) C, 70.65; H, 6.05; N, 8.24 Found C, 70.74; H, 6.25; N, 7.92.
30
Example 13
2-(2-Benzoyl-phenylamino)-3-{4-[2-(methyl-pyridin-2-yl-amino)-ethoxy}-phenyl}-
propionic acid ethyl ester
A stirred solution of 100 mg (0.19 mmol) of intermediate 21 and 100 mg (0.65 mmof)
35 1,8-diazabicyclo[5.4.0Jundec-7-ene in 5 mL toluene was refluxed for 12 h. The

TR o S



The title conmpound (100 ng) was prepared from3.7 g of (5-nethyl-2-(3-

met hyl -2- 15 thienyl)-oxazo4-yl) acetic acid nethyl ester (prepared

anal ogously to Internedi ate 109) according to the nethod of

Internediate 43 followed by reaction with 375 ng (1.0 mmol ) of

| nt er medi at ew2788¥0r di ng to the net hod of |nternedi ate 44, HQGVERIHEWLI6

by purification via silica gel chromatography eluting with

- 95:5/toluene: Et CAc: M5 (ES+) me 581 gaw+); TLC ( PhMe: Et OAc/ 90: 10):
Rlerr] = 0.38. 20 Internediate 113

2- (2-i1odo-phenyl)-3-{4-4-[2-(benzoxazol - 2-yl - met hyl - am no) - et hoxy] - phenyl ) -

propionic acid nmethyl ester To a solution of 2.88 g (1315 mmol ) of

2- i odoani | soleenttwas rednovedsinder reducen pressu®5 and ithe residué wasgustified yssilica e

at 25 [errgg %ﬁ&ﬂat%grgb’%l géfn Qxﬂn%VF@AE@i:W t&Tyield 70! MgCHIMAE afitfe 10
in toluene, followed b | . r.hodi u I1) ac t e

di mer. TheCoTBROMAY: Séseﬁ.‘hg S |% f%I4 1@&7’%@@%“‘@%&“ (4:1)):
concent r at B&0.30). vacuo to a dark brown oil. The crude product was

chr omatggr aphed over silica gel eluting with CHerr]C [err] to obtain

1.12 g (75.% o he title conpound: M5 (API) mle 573 30 (MH), 572 (M+).
| nt er medi aéémgieji 4(R) - Hydr oxynet hyl -t hi azol i di ne- 3-carboxylic acid

t ert - but yl 2-¢t-Methyi-3-oxb-3-phenybpropenylamino)-2(3-[2+pthyl-pyridhs-2-yl-amirm) ne

and 3. 84 W@l_mh%g?ﬁé c ’?‘55’%983"5’?7'59"%\,\535‘5 was cooled to 0C and

treated w el ] g /,319(%7

PCT/ EP97/ o cstiired suspension of 105 mg (0.33 mmol) of Intermediate 22, 584 mg (0.36

et hyl 46h| omaialy trbeazoylaceton800.066 mit (R33trmolitditycipheyiaminetwas meflixed dored

off, the 24 nin7 mLMeOH. 120 mL anhydrous ethanol was added to the solution, then the
MeOH-ethanol mixture was distilled out from the flask at atmospheric pressure.
When the remaining reaction volume was about 5 mL, the mixture was concentrated
using reduced pressure. 3 mL anhydrous ether was then added to the residue at 0

16 °C, and the resuiting slurry was stirred at -5-0 °C for 30 min. The solid was filtered,

and washed with 5 mL cold (-50 °C) ether three times to yield 105 mg of the title
compound: low resolution MS (ESP+) m/e 460 (MH-DCA+), 182 (DCAH+); Anal.
(C1gHsN,O,) Caled. C, 73.09; H, 8.18; N, 8.74 Found C, 73.03; H, 8.13; N 8.72.

20 The enantiomers of the 2-{1-Methyl-3-oxo-3-phenyl-propenylamino)-3{4-{2-(methyl-
pyridin-2-yl-amino}-ethoxy}-phenyl}-propionic acid dicyclohexylamine salt were
separated by chiral chromatography, (method: SFC, Column: Semi-Prep Chiralpak
AD (25x2 cm), mobile phase: CO,/Methanol (0.1% Et,NH)(75:25), flow: 5.0 mi/mir.
pressure: 3000 psi, inj. volume: 50 mL, temp: 40 °C, detector wavelength: 350 nh..

25 injected amount: 15 mg) to obtain 4.7 mg (S)-2-(1-Methyl-3-oxo-3-phenyl-
propenylamino)-3{4-[2-(methyl-pyridin-2-yl-amino)-ethoxy}-phenyl}-propionic acid
diethylamine salt (RT: 61.5 min) and 55 mg (R)-2-(1-Methyi-3-oxo-3-phenyl-
propenylamino)-3{4-]2-(methyl-pyridin-2-yl-amino)-ethoxy}-phenyl}-propionic acid
diethylamine salt (R7:69.8 min.): 1H NMR (CDCl,, 400 MHz) 3 11.76 (d, 1H, J=8.9),

30 9.46 (s(broad), 2H), 8.11 (d, 1H, J=4.2) 7.77 (d, 2H, J=7.8) 7.40 {m, 2H), 7.37 (d,
2H, J=7.5), 7.09 (d, 2H, J=8.3), 6.75 (d, 2H, J=8.2), 6.50 (m, 2H), 5.52 (s, 1H), 4.24
(m, 1H), 4.08 (t, 2H, J=5.3), 3.92 (t, 2H, J=5.4), 3.21 {m, 1H), 3.10 (s, 3H), 2.96 (m,
5H), 1.61 (s, 3H), 1.33 (m, 6H).

35 Example 15



solution cooled to O [err]C and a solution of 8.32 g (220 mmol ) sodium
borohydride in 30 nL Herr]Ois added dropw se. The reaction was
stirred for 24 h, then cooled to O [err]C and quenched by dropw se
addition of acetic acid. The product was then extracted 5 with EtOAc, the

conbi ned orga@% ygre washed successively with sodium PoTOEPo00eRé € and
citric acid, dri eé wth magnesiumsulfate, filtered and sol vents

renoved in vacuo to provide 2.33g of the té | @ conpound: MS (ES+) nie 242
(M+23), . 120 (MBoc+1l). 10 Internediate 115

4(R) -{4-[2(S)-(2-Benzoyl - phenyl am no) - 2- met hoxycar bonyl - et hyl ] -

phenoxynet hyl } -t hi azol i di ne- 3-carboxylic acid tert-butyl ester

A
solution o . ; d)féi i . mol ) of
| nt er medi a?‘{i (bénzoxdZdl !6&‘3%‘%]%??{ of ?ﬁﬁ?ﬁ%%ﬁhﬁ%ﬁ in 7) mL of

g 3 anic iL 58 i%
THE 15 waBPEPYIRMIOR)-REORIPNIC 8811 (6 03 nmol) of DEAD at O[err] C. The
reacti on niTke ditle compound{24 tmg)rwas prepared from Ot 1gs(@L. 2 mmeel) otinterawediateVidc uo

and the cryge ogq KgUbs mididif bﬁﬂotassiun')’{j rokideCaecdfding % Hﬁﬁf‘nfe'%&ﬂ_af lEQéﬁeréV

compourt 1 gleuesd Ry BuBfemtiqn b seversh, Phese H7h6 A ng Seaonirialer (15% to

3- [ 4- ( 3- BeBQ¥xgradiemnt-oyer 06 hy asieluents oy resolatioroMd (FABNVe 586)(MHt)bbighoy | -
henyl am N | R [ t I : .

0. 568 Mol et Wgﬁﬁmﬁ,‘;@ﬁﬁ%&?ﬁ LS Ss6Lte5 veiipiEe

Sol vent s Piﬁtﬂe'nf‘g é'HB\rAqé’t‘éa‘ Mt he crude hydrochl oride salt dissolved 25
in 20 nL dichloronmethane. To this solution was added 767 ng (5.0 mmol ) of

chl or ofggnzgx, 1&148nd 1.29 g (10.0 mmol ) of DI EA and allowed the resulting
sol ution Irred at. for 36 h. The volatjles Lea.then removed - in
vacuo. o o AT R aireRLphenilF Sz sy ol i

chr omat ogr pbepyiasming)-propiobicagithexane 1:1 as eluent to afford 128 ng of
2(9)- (2 Bopaey e contfoutd fg&%“f’{?‘*?““‘ﬁgg  from 0250, §" 9.483rmal} of,

-(2- - - 3- (4- Yy - 0PI, 0Ni | d.. .

£t e somp Binned=E51a, 28Hing Yo shie HEBa H ERnale (12 BiGHE 6 yfication Vi

| nt er nthi atrduration 2@itha Et.EYhexaness law cesnlutioni MB (Gllanife 858 IMNaB),( 836 (Mit+: 384
(MH+23) . Anal. {CyHoN30401.1H,0) Calcd. C, 69.20; H, 5.66; N, 7.57 Found C, 69.45; H,

5.82; N, 7.18; TLC (EtOAc/MeOH (9:1)): Rf=0.23.

Example 17

20 3-{4-[2-(Benzoxazol-2yl-methyl-amino)-ethoxyl-phenyl}-2(S)-{1-methyl-3-ox0-3-
phenyl-propenylamino)-propionic acid dicyclohexylamine salt
The title compound was prepared from 0.35 g (1.0 mmol) of intermediate 8, 0.22 mL
(1.1 mmol} dicyclohexylamine and 0.18 g (1.11 mmol) 1-benzoylacetone according
to the method of Example 14: 1H NMR (DMSO-d6, 300 MHz) 5 11.47 (d, 1H, J=8.9)

25 7.84 (m, 2H), 7.45 (m, 4H), 7.31 (d, 1H, J=7.5), 7.18 (m, 3H), 7.03 (t, 1H, J=7.5),
6.86 (d. 2H, J/=8.3), 5.60 (s, 1H), 4.25 (t, 2H, J/=4.9), 4.07 (m, 1H), 3.91 (t, 2H,
J=4.8}, 3.26 (s, 3H), 3.14 (dd, 1H, J=4.3, 14.2), 3.01 (m, 2H), 2.81 (dd, 1H, J=8.8,
13.7), 1.99 (s, 3H), 1.80-1.05 (m, 20 H) ; low resolution MS (FAB+) m/e 500 (MH-
DCA+), 182 (DCAH+) . .

30
Example 18
3-{4-[2-(Benzoxazol-2-yl-methyl-amino}-ethoxyl-phenyl}-2(S})-[3-(3-iodo-phenyl)-
1-methyl-3-oxo-propenylamino}-propionic acid dicyclohexylamine sait
The title compound (370 mg} was prepared from 0.35 g (1.0 mmo!) of Intermediate

- 36 8, 0.22 mbL (1.1 mmol) dicyclohexylamine and 0.29 g (1.0 mmol} 1-(3-iodo-phenyl)-
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69 I nternedi ate 118

2(S)-(2-Benzoyl - phenyl am no) - 3- (4- hydr oxy- phonyl ) - propi oni ¢ acid (2-chl oro-
phenyl ) -di phenyl -nmet hyl ester attached to polystyrene resin 5 A solution
of 1.63 g (4vde7B18y) Of Internediate 117 in 10 nL of MeOH gRdwpetbospé

water was treated with 0.852 (4.4 mmol) of cesium bicarbonate. The sol ution

was stirred for 10 mn at RT, then sr?od/vents were renmoved and t he
resulting-solid cesium salt dried i acuo. A slurry of 480 ng of the
C-Trityl-polystyrene (PS) resin (substitution 1.5 nmmol/g) in 4 nL of

dry DMF was treated with 60 ng (- 1mmol) of 10 the cesiumsalt described

b d t : | A bt ff
and vachclLEREESdd %ﬂﬁ&f&% 5 the. flend of BgapitChe, MM (pIGO!dE, H00°
ethyl et hMHZ) SekiA8 (dhgtHn/859) F84dm, 12hD). 442 (g dbludE7 8ThB28dms dH)UTIO8NL( 0. 49
ol / g) ofH, 4<7.5),16.86 ¢, 'av?t 5.59qs/) tid), 3. 3R &, PRep=5ah,c41b8\(Rd 1PRs3O2qQ0 dHe
fg{fgﬁfrteh?g?éé‘.ﬁg'l%éﬁsfﬁfr. 5 (dd, 1H, =580 1445 b2 im 285, A& tdo, WPCBe 8,10
2( S) (t&ert 18d).0%-P0Ashdhhyl 188 hd9 (3, (20H)2- iow: resohution MBHEAB+) onker 626 AMH-) -

et hoxy] - ppheaw)} 182 @CARAHY. aci d methyl ester The title conmpound (15.9
g) was prepared from15.0 g (73.8 nmmol) of 2-(5-nmethyl-2- 20

phenyl | - oxazol 4-yl)-ethanol and 21.8 g (73.8 mmwol ) of
2(S) - (t er Example 38ar bony! - " ami no) - 3- (4- hydr oxyphenyl ) - pr opi oni ¢ aci d
”ﬁﬁ Ih]yl Ztsaqa-[z_qbehﬁémdm meﬂaﬁ;atm;in?geﬁhoﬁ;gmﬁ@iﬁgﬂz{&n%yM%W by
ot her 161 chiSoYadiRlbRinis SOECT™, SO LVEY B9 e 481 (). .25
| nt er medi fbe title@ompound (5 mg) was prepared from 0.10g (0.2 mmol) of intermediate 11
2('S) - am ngcebrdifig[td-the-ethon! of Exdtapiél 1 PiclioWed by plirifiddiidiWia REGSTEE )ptiisepi oni
¢ aCHQLEBL %b §c8hitrile/water (15% to 80% gradient over 0.5 h) as eluent: low
resolution MS (FAB) m/e 550 (MH+); high resolution MS (FAB) m/e 5§50.2349 (MH+),
15 Caans1N3Os requires 550.2342.

Example 20
3-{4-[2-(benzoxazol-2-yl-methyl-amino)-ethoxy]-phenyl}-2-(2-benzoyl-4-chioro-
phenylamino)-propionic acid

20 Reaction was performed behind a blast shield. To a stirred solution of 0.20 g { 0.5
mmol) of Intermediate 9 and 0.15 g (0.6 mmol) of 2-amino-5-chioro benzophenone

in 10 mL of toluene at 80°C was added 2.4 mg (5.3 mmol) of rhodium (ll) acetate
dimer. Nitrogen was immediately released from the reaction. The solution was
heated for 2 h and then cooled to RT. Solvent was removed in vacuo. The residue
25 was purified by silica gel chromatography using EtOAc/hexane (gradient of 3.7 to
6:4)as gradient. The purified residue was then taken up in 10 mL ethanoland 0.10 g
(2.0 mmol) of potassium hydroxide added. The resulting mixture was heated to
80°C for 2 h. The solution was cooled to RT and diluted with 20 mL of water.
Glacial acetic acid was then added dropwise to pH 5-6. A yellow precipitate was
30 collected and washed with water and then washed with hexane. The solid was dried
under vacuum at 40°C for 0.5 h and further purified by silica gel chromatography
using MeOH/methylene chioride (1:9) as eluent. A solid was collected which was
then recrystallized from methylene chioride (containing 1% MeOH) to yield 29.7 mg
of the title compound: low resolution MS (FAB) m/e 570 (MH+); Anal. calcd. for



To a stirred solution of 15.92 g (33.1 nmol) of Internediate 119 in 300 nL
of di chl oronet hane at RT was added 33 niL (10% vol une) of
trifluoroacetic acid. After 30 stirring 5 h, the reaction was quenched
with 0.1 N NaOH and the | ayers separ at ed. The organics were washed
with water, {hee)Ays’s separated, the organics dried ( MeTpbpr0mn6l t he
sol vent renobve 1nh vacua to give the title conpound as the

nonotrifluoro acetate salt: |ow resol utiog M5 (ES) me 381 (MHerr]). 35
Intermediate 121 w0 97/ 31907
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2-di azo- 3-(4-[ 2- (5- net hyl - 2- phenyl - oxazo- 4-yl ) - et hoxy] - phenyl } - propi oni c
aci d e od h idgee RORRPMeRd y i om
500 ng (1. gﬁ;ﬁﬁ%ﬁ%ﬁé’f& 67'43I/ah-'t§'r#é ig't fg' 120 )g’cc'(e)rﬁl ngyzso't hep!r-rg?ﬁ%ﬁ%é;b{'

| nt er medi af 8%+ ol | owed by purification 5 via silica gel chromatography
usi ng Et OAc/ hexane (3:7) as eluent: |ow resolution M5 (ES) me 364

(MNerr]) ole 21 I nternedi ate 122

2-[ 2-i odo- nol-3-(4-[ 2-(5-methyl - 2- phenyl - oxazol - 4- - et hoxy] - phon
7132105 pr §§ﬂdiﬁeugex%zwe{-nyLveriofléfn5-%°xwr&enfd-34a%mx&¥b§%§w%?
prepar ed f peopitoniccaciddi ate 121 (3.08 g, 7,87 nol ), 2-iodoaniline

2.07 g, 9 0 o coot]
(21575, 8% B SRR bk A6 400, o B e

chr omat ogr AR MLtkO Was adged 10 maci2Y wnols]-0 easiy-) 86 Bihium dydmide=sThey o
583 ( MH[ er réshultingSsolution was stimed ii{@heat B then acidified to pH2 The reaction mixture

10 was poured into 50 mL of EtOAc and washed with brine (1 X 10 mL). The organic
layer was separated, dried (MgSO,), and the solvents removed in vacuo.
Purification by silica gel flash column chromatography using DCM / MeOH / HOAc 8
/1170.1 as eluent afforded 127 mg of the title compound: low resolution MS (ESP)
m/e 548.0 (MH+). RP-HPLC (Vydac C-18, 25 cm x 4.6mm; 10-80% CH3CN in H20

15  with 0.1% TFA buffer; 25 minutes; 1 mL/min); tr= 13.46 min (0= 3 min).

Example 22
3-[4-{1-benzoxazoi-2-yl)-pyrrolidin-2R-yl-methoxy)-phenyi}-2-(2-benzoyl-
phenylamino)-propionic acid

20  The title compound (150 mg) was prepared from 0.17 g (0.30 mmol) of intermediate
31 according to the method of Exampie 12: low resolution MS (ES) m/e 562 (M+);
TLC (EtOAc/MeOH (9:1)): Rf=0.34.

Example 23
25 3-[4-(1-benzoxazol-2-yl)-pyrrolidin-2S-yl-methoxy)-phenyl]-2-{2-benzoyl-

phenylamino)-propionic acid

The fitle compound (2.14 g) was prepared from 2.26 g {3.93 mmol) of Intermediate

30 according to the method of Example 12 followed by purification via trituration with

hexanes/Et,O: low resolution MS (ES) m/e 562 (M+); Anal. (C3,H;;N5040.9H,0)
30 Caled. C,70.67; H, 5.72; N, 7.27 Found C, 70.65; H, 6.01; N, 7.28.

Example 24
3-{4-[2(Benzoxazol-2-yl-methyl-amino)-ethoxy]-pheny!}-2-(2-
cyclohexanecarbonyl-phenylamino)-propionic acid

35 The title compound (44 mg) was prepared from 61 mg (0.11 mmol) of intermediate
12 according to the method of Example 21 followed by purification viasilica gel flash



2-2-(4-fornyl -benzoyl) - phenyl am no] - 3- {4-[ 2- (5- net hyl - 2- phenyl - oxazol - 4-yl)
- et hoxyl - phenyl ) - propi oni ¢ acid nmethyl ester A suspensi on of
KlerrJC err] (356 ng, 2.58 mmmol) in dioxane (13 nmL) containing 20
Internediate 122 (500 ng, 0.86 mml), 4-fornyl phenyl boronic acid (193 ng,

1. 29 el PA(Cl)[err] (PPhlerr])[err] (18.0 my, 26ciklohntis
heated (100 [err]C) under 1 atm CO for 24 h. After cooling to RT, the
m xture was partitioned between 50 nlL eac]), of wat er and Et OQAc. The

Et OAc solution was washed with 0.5 M Na 50 nmL), water (50 nL) and

brine (25 nmL). This solution was dried over MgS err] and concentrated to
25 a brown oil which was flash chromat ographed on silica gel (150 g) with

25 al _ . d on si| 9) Wi th
and t he._cotmi iArdm %J@E'Wtﬁg?‘?w?t’@%?ﬁm%’f 1 5 Shletf Jo s R
[ ow 1 esol@PHoR/aE42.3 (M EoRAHELES /A 618,125 craox 41mre: #2808 GHEN in

2- [2- (3- HiowRh DEA% TP bufenzs anores: $mikinif). 65 1@ hyiin YT 0xazol - 4- |

) - et hoxy] - phenyl ) - propi oni c acid- nmethyl ester Fol | owi ng t he
procedure for Internediate 123 using 3-fornyl benzeneboronic acid, t he
titl eScolgxample2s | solated (25%yield) as a yellow oil: |ow resol ution M5

(ES[ er r | J3-gh12-Befz8R8zdilddy Rivicthyt-amino)-ethoxy]-ph 2.(2-86R2dyl-thiophen-
PCT/ EP97/36gg£6‘ ropi % < y yrethoxyl-p enw ? y %?Lp en
| nt er medi‘a¥ ﬂ?g)-p po&ﬁl
met hoxy c difsoliflel compaurc (446 mgewas prepareshirpmokty ;g (0.20 mmaol) ok intermediate
phenyl) - et3hadodrding to Bse ARitsod6f Exampley21 efioted by purification via silica gel flash
10 column chromatography using DCM / MeOH 19 / 1 / as eluent: low resolution MS
(API) m/e 542.2 (MH+). RP-HPLC (Vydac C-18, 25 cm x 4.6mm; 10-80% CH;CN in

H,0 with 0.1% TFA buffer;, 25 minutes; 1 mL/min); tr= 12.60 min (t0= 3 min).

Example 26
15 3-{4-[2-(Benzoxazol-2-yl-methyl-amino)-ethoxy]-phenyl}-2-benzyl-propionic
acid trifluoroacetate.
To a stirring solution of 90.8 mg (0.2042 mmol) of Intermediate 15 in 2.0 mL of a 2:1
mixture of THF:H,O at rt was added 9.8 mg (0.4085 mmol, 2.0 equiv) of LIOH. The
resulting solution was stirred at 60 °C for 19 h, cooled, then extracted with EtOAc.
20 The aqueous layer was acidified with 1.0 N HCI and extracted with EtOAc. The
organic layers were dried (MgSO,), and the solvents removed in vacuo. Purification
by preparatory reverse phase HPLC using 15-80% CH,CN / H,O with 1% TFA buffer
as eluent afforded 87.3 mg of the title compound as a white amorphous solid: low
resolution MS (ES) m / e 429 (M-H); high resolution MS (FAB) m / e for
25 CogHxyN,O,: caled. 431.1938; found 431.1965 (MH+).

Example 27
3-{4-[2-{Benzoxazoi-2-yl-methyl-aminoc)-ethoxy]-phenyl}-2-(2-bromo-benzyl)-
propionic acid trifluoroacetate.

30 The title compound (3t mg) was prepared from 51.9 mg (0.0881 mmol) of
Intermediate 16 according to the method of Example 26 followed by purification via
preparatory reverse phase HPLC using 15-80% CH,CN / H,0 with 1% TFA buffer as
eluent: low resolution MS (ES) m / e 507 (M-H); high resolution MS (FAB) m /e for
CoeH26BN,O,: calcd. 508.1075; found 509.1085 (MH+).

35



5 A solution of Internediate 120 (864 ng, 1.75 nmmol) and net hyl

cycl ohexanone-. 2- carboxylate (300 nmg, 1.92 nmol) in toluene (50 nlL)
was refluxed for 16 h under N2 into a Dean-Stark trap (oil bath tenp
of 130[err]). The toluene was then renoved by rotary evaporation and

repl aced wtyges9de (50 nmL). To this solution was added pcT/EPDBOS16

pal I adi um on carbon (250 ng) and the resulting suspension heated to 190 and
10 stirred for 6 h under N2. After cooli to roomtenperature the

- catal yst was renoved by filtration through a pad of Celite (5 g) with
an Et OAc wash (200 nmL). The filtrate was concentrated to a brown oil
which was flash chromatographed on silica gel (100 g) with

hexane/ Et OfgaffHid 28t O prOV| de the title conmpound (590 ng, 66% as a white
ot 'e?nea?aﬁs%fg%ﬁe” Gttt i) MRk b Reh})- 2 i bkolil o 1) - 15

- met oxycar bbmeaeﬁﬁwml)mml'ﬂopmwMaz0I 4-yl) - ot hoxy] -
h | t 67
breny )~ LY PLARY sHESERy @baﬁ{ mﬁdpfao%ﬂ-b?-gﬁqﬁmgfbﬁﬁétrd%wdd%

contal nin

" o et 2080 100 (§ mnpmg obRARONY b dyiasing Mtk staincidl ML 8F PMR.22. 6
ny, OTHé Zesuilting mibxture wad sﬂi’ceﬂ ohtilriebéame oiap. NR2-[(N-mietttd aiindsthyler-r |

Dentt ng 1 nERiefiEenate).t s Herdbdboid B16'mG B0 Minbf %Wﬁ'@%‘”ﬁ%ﬁ%ﬂm
and washedadded GZ‘Q)WM SHH'G mqwsms@t . Solvent was) remoued, t| on
was dried predsiubd) vebidoe ]dss%bd'edGﬁ(EtOAbiﬂrﬂduhﬂved With VN HCL, s%wa\mm

flash

0. 19 E?%‘"‘i@&?rﬁ‘g rafdidied broviling) %b %ﬁ"wﬂ“%él@%m“
173- R4) P mas teglissaivest i FEAQED maspt i 0% PaiCewers addgg) and reaction
| nt er medi ai‘rﬁxtﬂ:%? wae hyd?égeriatéd under atm. pressure ovemrght Catalyst was filtered off

eQSLP‘)X“%ﬁB%%F%%E%‘%‘* ‘2%35 5o 60 gi BSief dtyelh ?‘M"'ce“sé’% "
28.8 g ithopt durther PBEif o'ir°n%t§§'§7f“90 x%fn%éf@ (Q FyRoY Afe i n
300 rrL15)f ERloAfdHRe-8-calfdyRélakil in 15 mL &% IO, CiPat d"d)weaetahdéegav&hn 8fo 2& vi a
5 S S bl b D55 Ao Sy gy e ) e ™
solution was stirred 3 h at rt and 190 mg ©. 5 mmol) of previously prepared amino
ester and 50 mg (0.5 mmol) of triethylamine in 15 mL of CH.Cl, were added and
stirring continued overnight. Solvent was removed under reduced pressure and
20 residue dissolved in mixture of THF and water and 0.5 mL of 1n NaOH were added
and mixture was stirred for 3 hr. 30 mg (0.5 mmol) of acetic acid were added and
solvent removed under reduced pressure. Crude material was purified by RP Prep.
HPLC affording 11 mg of title compound: low resolution MS(ES+)(M+H+), 528; RP-
HPLC (Dynamax C-8 25cm x 4.1mm; 50-90% CH3CN in H,O with 0.1% TFA buffer;
25 15 minutes; 2 mL/min): tr= 3.20min.

Example 29
2{S)-{2-Benzoyl-phenylamino)-3-{4-[2-(5-methyi-2-phenyl-oxazol-4-yl)-ethoxy]-
phenyl}-propionic acid
30 A solution of 0.21 g (0.37 mmol) of intermediate 35 in 20 mL of 6:4 THF:water was

treated with 13 mg (0.56 mmol, 1.5 equiv) of LIOH. After stirring at RT for 3 h, TLC
(Si0;, 7.3 hexane:EtOAc) indicated a significant amount of starting material at
Rf=0.51 and a major new component at the origin. The solution was treated with an
additional 6 mg of LiOH and stirred for an additional 2 h at which point TLC indicated

" 35 no remaining starting material. The solution was neutralized by addition of 1 mL of
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di ssolved in 250 nmL of anisole, and 5.0 g of 10% Pd/ C was added. The
resul ting m xture was heated to 200 [err]C for 7 h, cooled to RT, an

addi ti onal . 10% Pd/ C was added and the m xtur éﬁ%@;@@ﬂsto 200
[err]C for }l](gagdl lonal 7 h. The reaction m xture vvachoo ed to RT
and filtered through a pad of Celite to renove the Pd. The 5 filtrate was
concentrated in vacuo at 60 [err]C, and t9% resi due purified by silica gel

flash col utm chr omat ogr aphy using hexane / EtOAc 7/3 as eluent to
afford a light yellow solid. This materlal was triturated with diethyl
ether / h f the,title
conpound gﬁagab‘\#‘# ﬁ@g%@ g%&&?éot& '[?3?'3 "é?‘?f?"‘wzw é "t

( MH er r]) mixtgre resultedhwhich-was extracted with CHCI;, x20 mL). The combined extracts

2-{4-[2- (wﬂéwa%aeavzthmaﬁ? {360 D), 'Hrieaidvex ¥hh ﬁ%&xlm §o£ %d%&ideﬂﬂté?ﬁenyl

e 11 R ol 00 I o

| nt er n@di 4HeNMR {BBM @ Mjd2) #8166 (. 1H, /=7.8), 7.81 (m, ZH -7.33 (m,

(2-am no- pb 3 (d- 28 x5 82hA Wemrwnm (A7.5) 8.54 (m, 1|-i$hzm5 1891, 56
e e i o

silica geb47 (MHYhADaR(GgHaNP5u8.3H30FCaled. I0:7:3:98; (K 5.809:2Nt 5417 mndc£21 1)
as el uent 73lawH, 5.62; wsﬁémww(dﬁ,mﬁﬁedﬂm%‘% RME4@rr]), 656 (Mierr]).

20 | nt er medi at e
3-{4- f% (benzoxazol - 2- yI net hyl - am no) - et hoxy] - phenyl) - 2- [ 2- ( 3- benzyl.oxy-
benzoyl ) - Exampla@d0no propi onic acid net hyI ester To a stirred solution

of 1.45 g2(2-Bdnitypheniyldmin) mgl -E-@-dnio %nmhaaiomlmﬁoiﬁ was added
1.1 L (7 D|aza|ch0540undec7ene
resultlﬁl pi‘épmd??pvéy&ﬁé%ed to re%ll ux[for 1]6 h. After cool | ng to RT, the
sol vent wabe title gempound i (15¢amng). wWase preparadefrans 200 imge(P.84 sImolkaohel
chromgsog Irﬂéhﬁedlﬁtenss acoord iRgQbahBaéned (3'B@ntpié 12f followed Bylpukificatiore vigent
E(I;S?I \r/rleel ofﬁ k% rH ]i{ 110 Besoﬁﬁmoﬂlgd(FAéam F €58y (pid+MB

2). 1 (MH 70 (MH+), 5 M+) Anal (C1,H,5CIN,O,S) Caled. C, 67.54; H,

4.43; N, 4.92, Found C, 67.36; H, 4.51; N, 4.90.

20 Example 31
3-[4-{2-Benzoimidazol-1-yl-eth oxy)-phenyl]-z-(z-benzoyl-phenyIam ino)-
propionic acid

The title compound (58 mg) was prepared from 90 mg (0.17 mmol) of Intermediate

25 40 according to the method of Example 12 followed by purification via trituration with
EtOAc and reverse phase MPLC purification using a C-18 column and acetonitrile /
H,O 3/ 2 as eluent: iow resolution MS (Cl)m / e 506 (MH+), 460, 281, 145; high
resolution MS (Ci,H,;N,0,) Calc.506.2080, Found 506.2091.

30 Example 32
2(S)-{2-benzoyl-phenylamino)-3-{4-[2-(5-methyl-2-(4-methoxy)-phenyi-oxazol-4-
yl)-ethoxy}-phenyt}-propionic acid
To a stirring solution of 130 mg (0.32 mmol} of intermediate 44 in 7 mL of THF /
MeOH / H,0 (6:0.1:1) at RT was added 0.50 mL (0.50 mmol, 1.8 equiviofa 1.0 M



I nternedi ate 130

3-{4-2- (benzoxazol - 2-yl - net hyl - am no) - et hoxy] - phenyl ) - 2-[ 2- ( 3- hydr oxy-
benzoyl ) - phenyl am no] - propi oni c acid nmethyl ester A sol ution of 600 ng
(0.92 mmol) of Internediate 129 in 9 nL of Et CAc was 35 evacuated and
flushed w t Yggesw7 To the sol ution was added 300 ng (50 wtPCIERNI/00916

WO 97/ 31907 PCT/ EP97/ 00916
73 Pal | adi um on carbon (10% . Thg resulting slurry was evacuated
and flushed with argon. After stirring under 1 atm of hydrogen for 16
h, the reaction was filtered through celite under a stream of
nitrogen. The organics were collected and the sol vent renoved in

vacuo to é’&i@i}jcﬂw bheicdH tih &H.82 TN fbsiiting s diafiort 6RR Shirfedf 18)h Wt RT0Uhen was
furaher P dired oo 56 mgg&{@?gﬂ@gﬂm 2d ith TNHEPE2 (OFhEH! 1Pe 8RBnic

VH poure :
g- { Ef{ r2] %ﬁyaemgs - seprtateyl, - dried o(MgSOL) - ntothd - soivents) rempved 4in  vacuo.
propy! sul parmeatiol 130 ybidlP S0l BYitiRiatirORSEIDAC Agisthyliiet 1:9Sidhbwedby The

o ooy o Vot 38 oy B v g O o R comppues s o

122 a yeliowdinmarphous selidrdowaedsaltiomMS (BABYN & el B7 & (MHn6a7 (M ); RP-
puri fi cat HPLCV{Dynaiviaxce-8J25cm x 4.1rmh;rmougcagcw insiH [Q With@\d /0 TRAIsuffet; 2)
as el uent 'Obﬁ%égsphml@g. VE 4450 nithe 704 (MNaferr]), 682 (MHerr]).
15 ?n erned! at e T T ’

2-12- (3-am no- benzoyl ) - phanyl am no] - 344-[ 2- ( 5- net hyl - 2- phenyl - oxazol 4-yl) -

10 Example 33 )
2(S)-{2-benzoyl-phenylamino)-3-{4-[2-(5-methyl-2-(4-fluoro)-phenyl-oxazol-4-yl)-
ethoxy]-phenyl}-propionic acid .
The title compound {205 mg) was prepared from 280 mg (0.48 mmol) of
intermediate 47 and 0.73 mL (0.73 mmol, 1.5 equiv) of a2 1.0 M solution of LiOH in

15 H,O according to the method ofExample 32: low resolution MS (FAB)m / e 566
(MH‘), 565 (M‘); Anal. (C3,HFN,Os) Caled. C, 72.33; H, 5.18; N, 4.96, Found C,
72.24; H, 5.23; N, 4.89.

Example 34
20 2(S)-(2-benzoyl-phenylamino)-3-{4-[2-{5-methyl-2-{5-methyi-thien-2-yl)-oxazol-
4-yl)-ethoxy}-phenyl}-propionic acid
The title compound (297 mg) was prepared from 440 mg (0.76 mmol) of
Intermediate 111 and 1.10 mt. (1.10 mmol, 1.5 equiv) of a 1.0 M sofution of LiOH in
H,O according to the method of Example 32: low resolution MS (FAB)m /e 568
25 (MH‘). 567 (M+); Anal. (C33H3oN,O4S) Caled. C, 69.95; H, 5.34; N, 4.94, Found C,
69.31; H, 5.37; N, 4.91.

Example 35
2(S)-{2-benzoyi-phenylamino)-3-{4-[2-(5-methyi-1-phenyl-1H-pyrazol-3-yl)-

30 ethoxy]-phenyl}-propionic acid
The title compound (74 mg) was prepared from 100 mg (0.18 mmol) of Intermediate
49 and 0.27 mL (0.27 mmol, 1.5 equiv) of a 1.0 M solution of LiIOH in H,0 according
to the method of Example 32: low resolution MS (FAB)m /e 547 (MH'), 546 (M '); t =

14.73 min.; Anal. (CaH,;N,O,) Caled. C, 74.84; H, 5.73; N, 7.70, Found C, 74.89; H,
35 579N, 7.62.



et hoxyl - phenyl }-propl onic acid nmethyl ester The title conmpound (640

ng) was prepared from400 ng (2.58 mmol) 3- 20 am nobenzene boronic acid
and 1.0 g (1.72 mmol) of Internediate 122 according to t he net hod of
I nternmedi ate 126 followed by purification via silica gel chromatography

usi ng Et CAc{eseomies(2: 3) as eluent: |ow resolution M5 (ES) prierd96oe1s

(MNaf[err]), 576 (MH err]). 25 Internediate 133
2-[ 2- (3- met hanesul f onyl am no- benzoyl ) - ph | ami no] - 3- (4-[ 2- (5- et hyl - 2-
phenyl - oxazol - 4-yl ) - et hoxy] - phenyl ) - propionic acid nethyl ester To a

stirred solution of 150 ng (0.26 mol ) of Internediate 132 in 3 nL of

di chl oronet hane at O[err] C was added 0.06 niL (0.78 mml) of pyridine and
0.02 mL 30 (0.29 mml) of nethanesul fonyl chloride. After warm ng to RT
over 1.25 h, the reacti on was washed with Sat. NaHCO3 and water, the
| ayers s ?sorgani Cs dried (Na2SO™4), and the solvent renoved in
vacuo. Tm(SlME-ihﬁlzovbphpnyldmlad)-m{m-(s-meﬂiyl@cp‘gﬁridiMeylmm-pM)-vm th

Et OAc/ he i.,ggp i@ ve 60 ng (35% yield) of the title
conpoynd: o gsof‘ | 'Eg nm e 654 £_; n‘l WO
97/ 318507 The title compoun )w s prepared from 270 mg (0. 48 mmolpgfry@mm(;

74 52 ahd mmm ©. 'l[CBthmo! 1.5 equivjofa 1.0 M solutton of LiOH in H,O according

e G 4 BT T St AR 1 Vi e T 2

di chl or orRuffesn30 minutegyd m B’"TP)LT &SI Ml ) of tri et hyl ami ne. The sol ution
was cooled to O[err]C and O. 27 m. (0.34 mol ) of nethyl chl orofornate

added. Aféer le 37

2(8)-(2-benzoylophenylammo)-3-{4-[2-(5-methyl-2-morpholm-A-yl-th:azoM.yI)-
ethoxy}-phenyl}-propionic acid
The title compound (456 mg) was prepared from 810 mg (1.38 mmol)} of
15 Intermediate 56 and 2.00 mL (2.00 mmol, 1.5 equiv) of a 1.0 M solution of LiOH in
H,O according to the method of Example 32. Purification of the yellow oil by silica
gel flash column chromatography using chloroform / MeOH 12 / 1 as eluent followed
by trituration in EtOAc / diethyl ether 1:1 provided a yellow amorphous solid: mp
148-151 °C; low resoluion MS (FABym / e 573 (MH), 5§72 (M'); Anal
20  (C3H33N3;0O5sS-HCI) Caied. C, 63.20; H, 5.64; N, 8.91, Found C, 63.68; H, 5.70; N,
6.73.

Example 38
2(S)-(2-benzoy!-phenylamino)-3-{4-[2-(5-methyl-2-(4-pyridyl)-thiazol-4-yl)-
25 ethoxy]-phenyl}-propionic acid
The tile compound (102 mg) was prepared from 1685 mg (0.29 mmol} of
Iintermediate 59 and 0.43 mL (0.43 mmol, 1.5 equiv) of a 1.0 M solution of LiOH in
H,O according to the method of Example 32. Purification by silica gel flash column
chromatography using chioroform / Me: -1 9 / 1 as eluent followed by trituration in
30 EtOAc / diethy! ether 1:1 afforded a yellow amorphous solid: mp 155-158 °C; low
resolution MS (FAB)m /e 564 (M+); Anal. (CayH,gN40,S2HCI) Caled. C, 62.16; H,
5.06; N, 6.59, Found C, 62.41; H, 4.82; N, 6.83.

Example 39



warm ng to RT overnight, the solvent was renoved in vacuo and the residue
purified by silica gel chromatography using Et OAc/ hexane (2:3) as

el uent to give 50 ngy (25%vyield) of the title conpound: | ow resol ution
M5 (ES) mle 634 (MHerr]). 10 I nternedi ate 135

2-[2-(3-benzy] zoyl ) - phenyl am no] - 3- (4-[ 2- (5- et hyl - zol-4
- yl)- t hY! %g%ﬁgﬁgnyl) propionic acid nmethyl ester Tﬁ @?%Tﬁ%ﬁ
conmpound (580 ng) was prepared from 480 ng 2 06 nmol) 3-benzyl oxy 15
benzene boronic acid and 0.8 g (1.37 mml) %f Intermediate 122 according to
t he met hod of Internmedi ate 126 follomed by purification via silica gel
chr omat ogr aphy usi ng Et OAc/ hexane (gradient of 3: 17 to 1:4) as el uent:

Lo €3 bR ez Y- phemeaminaRi4s 4R Hiletsy aAinore matr R iago ka4 .|

) - et hethoixyjpbenyl}-propjondcacidici d net hyl ester A solution of 100

mg (0.15 nmpl )y lmh icﬂ‘tﬁiol d‘Z‘ﬁ mmBh J m 7rﬁl\!Z“ﬁZ}:‘§

d fl hed t 5
o 11 e A T to T st
with & asgjotion Af LiOHsni ;0.ngThe desultingasalutibn wa sgred fSoh 4BRT, tthen the

reaction Wagyhdit wﬂe%ga | RN T hb i Wais @ f'éd?s%bﬁz%ﬁ‘ iAFTHE gé‘éid;rég

or ganl CS wereg colLlecie ?r vac, r.esi
was purifi eWithg. oﬂé G@V’H})ﬂt\;c"“"e“ ﬁé‘?‘ﬁ@“@’@@?‘aexpaw catonof 55
el uent to giheqéllﬁv\myl \B sllicy igel flashotolune chromatagrapby nsingIRtOA®NMe©d[1ut § on

M5 (FAB) m @ﬂlﬁr]n)h dro aE'El tmec pound as a
L e e T R R A -

WO 97/31907(c3°H,,N30.,So H,0) Cafcd . 65.79; H, 6.07; N, 7.67, Found C, 65.74; H, 5.87; N,
PCT/ EP97/ 009 &§

Example 40
15  2(S)-(2-benzoyl-phenylamino)-3-{4-[2-(5-methyl-2-(5-methyl-isoxazol-3-yl)-
thiazol-4-yl)-ethoxy]-phenyi}-propionic acid
The titte compound (220 mg) was prepared from 450 mg (0.77 mmol) of
intermediate 66 and 1.20 mL (1.2 mmo!, 1.5 equiv) of a 1.0 M solution of LiOH in
H,0 according to the method of Example 32. Purification by silica gel flash column
20 chromatography using chioroform / MeOH 8/ 1 as eluent followed by trituration with
diethyl ether afforded a yellow amorphous solid: low resolution MS (FAB)m /e 568
(MH’): Anal. (C3;H2oN;05S° H,0) Calcd. C, 65.62; H, 5.34; N, 7.17, Found C, 65.64;
H, 5.13; N, 7.13.

25 Exampie 41
2(S)-(2-benzoyl-phenylamino)-3-(4-{2-]5-methyl-2-{4-methyl[1,2,3]thiadiazol-5-
yi)-thiazol-4-yl}-ethoxy}-phenyl)-propionic acid
-The fitle compound (120 mg) was prepared from 230 mg (0.38 mmol) of
Intermediate 69 and 0.575 mL (0.58 mmol, 1.5 equiv) of a 1.0 M solution of LiOH in

30 H,0 according to the method of Example 32. Purification by siiica gel flash column
chromatography using chloroform / MeOH 8 / 1 as eluent afforded a yellow

amorphous solid: low resolution MS (FAB)m /e 585 (MH‘); RP-HPLC (Dynamax C-
8 25cm x 4.1mm; 50-100% CHscN in H,O with 0.1% TFA buffer; 30 minutes; 1

mL/min): t=16.52 min.
35



75 To a stirred solution of 100 ng (0.17 mmol ) of Internediate 136
in 2 nmL of anhydrous THF at O [err]C was added 8 ng (0.19 nmol) of a
60% suspensi on of NaH. After stirring for 5 min, 24 ng (0.17 mol) of
2- bronpacet am de was added to the slurry. The solution was warnmed to

RT, diluted w er, and extracted with 5 EtOAc. The | [
separ at ed, t‘H‘ét’?f?‘é% cs dried (NaJerr]SOerr]), and the sol %éﬁ{ﬁ’-)%%gﬁ

renoved in vacuo to give a yellow solid. e solid was purified by
trituration with hexane to give 73 ng (66%yield) of the title
conpound: | ow resolution M5 (ES) me 656.2 (MNaJerr]), 634 (MHerr]).
10 Internediate 138 3-azi do- 4- oxo-pentanoi ¢ acid nethyl ester

To a sol uig b 42 23 g (10.67 nmmol) of 3-brono-4-oxo-pentanoic acid nethyl
t nL of DVE at dded ,690 .10. 67 f

Sodi um az %%i-&’qlge@@vl?vhenﬂa'?'m%f%]{%s&va?dweﬁﬁ‘éieam-%-ﬁ%-)s °

di | uted wvithiazob#eyl]-athoxy}iphenytidpropibnitoacidi et hyl et her/ hexane (1:1). The

| ayers wenesseRasiHress "b%r .ﬂ@%ﬁgh Giu@@qw?bff@éég&@rnb@mge. 251 Gisl7bhe

chr omabog PR A iniAEhelsiagd, A 2R R mrel af ieriadiate {19 40 o) ey ve

1.07 g tolue(® &as/ heated)tod5 tQdot 15| mirc torpffectddissalutiore 96 lintermedibte 25AB)

me 172 ; : s AAHLY - i i d
met hy| eéﬁﬂg‘%@w°feafzﬁéﬁ°“uﬁ<ﬂ,. oﬁ'@?aﬁaﬁg %gé‘f%mm%%f ajma?@ 1SR ANRAR. fo8 T O
mL of MeOBAHY) of diethyl agodicarboxy] SRR F’QBn.T’T% reaeiof, wasi thenwas
added 290 aligwéd@o wbol/fo KT &ad sticed 16 h. The tuluere Wwas rérhoved inftacuc; andttheg

sl ur r yoWage SUAS WalsGHirfBE by diidaegeiash RFRA chidh&tbofaphyidind ERSAETIRIOR atm
f hyd ?%@%eﬁeffﬂfﬁaéﬁbﬂ%ﬁ

ot ream of 1041 WiB % SRMERE G ONEE SR PRLIOTON B-06g fohe e cPmPSVER | n
vacuo astayeg/ione ol 4 Appepxiihately 180dng of thematerid! evasadipsalved hdiethywhathersed

i t hout f ihdted 3 40 by! '
\(MM—I[ g?r 0 %ﬁggé pIH ras@ﬂan:aggég Qﬂ_;}L zg@by tAY/ aBRtdn Bf 7.0 {SioAbEHE Gh diethy!

nt er .. .
4- oxo- 3- [ ERA; d‘f'}?e‘ie&yg'ﬁﬂW&hWﬁ'ﬁﬁPﬁ%ﬁ%@%ﬁ%ﬂ&P@"&c‘?’&"n‘é@qﬁfl vagupmy to afford 1, 5
stirrd8 sdlOt mgnobfth®4¢Chegalt:5lo8 resallition M8 (FAB)a ¢ € 35900 (BB )1 RB{HPLC
(Dynamax C-8 25cm x 4.1mm; 30-80% CH,CN in H,O with 0.1% TFA buffer; 30

minute  ml/min): t=17.79 min.

Exampie 43
20 2(S)-{2-benzoyl-phenylamino)-3-(4-{2-[2-(3-dimethylamino-propylamino}-5-
methyi-thiazol-4-yl}-ethoxy)}-phenyl)-propionic acid
The tite compound (522 mg) was prepared from 695 mg (1.15 mmol) of
Intermediate 74 and 1.75 mL (1.75 mmol, 1.5 equiv) of a 1.0 M solution of LIOH in
H,C ccording to the method of Example 32. Purification by silica gel flash column
25 ck  .atography using MeOH as eluent followed by trituration with EtOAc afforded a
yeliow amorphous solid: low resolution MS (FABym / e 687 (MH*); Anal.
(CasHagN,0,S*HCI*H,0) Calcd. C, 61.81; H, 6.44; N, 8.73, Found C, 61.93; H, 6.20;
N, 8.77.

30 Example 44
2(S)-(2-benzoyl-phenylamino})-3-(4-{2-[2-(2-methoxy-ethylamino)-5-methyl-
thiazol-4-yi]-ethoxy}-phenyl}-propionic acid
The title compound (473 mg) was prepared from 907 mg (1.58 mmol} of
Intermediate 76 and 12.40 ml (2.40 mmol, 1.5 equiv) of a 1.0 M solution of LiCH in

35 H,0 according to the method of Example 32. Purification by silica gel flash column



di chl oronet hane at O[err]C was added 2.9 nL (20.72 mol) of triethylam ne.

Af ter stirring for 5 mn, 1.0 g (5.69 mmol) of isonicotinoyl chloride
hydrochl ori de was 35 added and the reaction allowed to warmto RT
overnight. The stirred solution was WO 97/ 31907

PCT/ EP97/ 00938 9731907 PCT/EF$7/00916
diluted with water, the |layers separated, organics dried (MgSO4), and the
sol vent renmoved in vacuo. The resid was purified by silica gel

chr omat ogr-aphy usi ng MeOH EtQAc (gradient of 0:1 to 1:19) to give
360 ng (28% yield) of the title conpound: |ow resolution M5 (ES) me
251 (MHerr]). I nternedi ate 141

(5-met hyl -cirémbtdl X hdroforl )} -MEOH ®@ ci dagudiivnt affbRied a yeuéw a

e s T L oD AT 6, 0abt 4y Ao

ampul e) ad&tH’aNg@@ﬁH@ﬁhﬂ) Calodt @060.63r Hf 51834, N 16.84 FFnundf(i?EGO.GGDHL AhS: o

RT, the rgacpgn was diluted with Et OAc and the organi cs washed with
Sat . HCO err] dried (MyS err]), and the sol vent removed in vacuo.
The residue was purified by silica gel chromatography using MeOH/ Et OAc

(1:19 witExampleNberr]OH) as eluent to glve 180 ngy (78%y| el d) of the

H’l: leer(,igl at ziw&wl-ﬁﬂtmm | di n-4- yIi oxazol APyI y et hanol
Thetitlegn%m) *!’Wig d from 285 my (1.23 mmol) of
| nt er medi dfhe ltitle aorapalindg (290 t ing) nwa$ oprepiaredt feome 4Dt gt J0f78 |romed) Iof
puri f hgat 'I%r%@dréfé GISB'érioC'PSB%L ?‘Pbﬂm?mﬁh 20673&9&5 3PN, B'SM Hluwf EiGASh
(1:19) as ﬁ Cy ggtt:ordmgm{o the metﬁog O?Exg ple 3£ %un%cauon%y sili gel ash column
chromatography using chloroform / MeOH 8 / 1 as eluent afforded a white solid: low
resolution MS (FAB)m /e 517 (M'); Anal. (CzoH,N,05S *H,0) Calcd. C, 85.15; H,
5.65; N, 5.24, Found C, §5.60; H, 5.35; N, 5.23.
15
Example 46
2-{1-Carboxy-2-{4-[2{4-cihorophenylsulfanyl}-ethoxy}-phenyl}-ethylamino)-
benzoic acid methyl! ester
The title compound (40 mg) was prepared from 118 mg (0.24 mmol) of Intermediate
20 151 and 0.47 mbL (0.47 mmol, 2.0 equiv) of a 1.0 M solution of LIOH in H,0
according to the method of Example 32. Purification by silica ge!l flash column
chromatography using chioroform / MeOH 8 / 1 as eluent afforded a light tan solid:
low resolution MS (FAB)m /e 486 (M'); RP-HPLC (Dynamax C-8 25cm x 4.1mm;
50-100% CH,CN in H,O with 0.1% TFA buffer, 30 minutes; 1 mUmin): t= 16.81

25 min.

Example 47
2-{1-Carboxy-2-[4-(1-phenyi-pyrrolidin-2-ylmethoxy)-phenyi}-ethylamino}
benzoic acid methyl ester

30 A suspension of 95 mg (0.36 mmol, 1.10 equiv) of triphenyiphosphine, 100 mg (0.30
mmol) of Intermediate 127, and 80 mg (0.36 mmol) of (S)-(-)-1-(4-nitrophenyl)-2-
pyrrolidineMeOH in 5 mL of dry toluene was heated to 80 °C for 15 min to effect
dissolution of Intermediate 127 to provide a clear yellow solution. To this solution
was added 68 mg (0.33 mmol, 1.2 equiv) of diisopropy! azodicarboxylate dropwise

35 over 5 min. The reaction was then allowed to cool to RT and stirred 16 h. The



I nternedi ate 143 ‘
2(S)-(2-benzoyl - phenyl am no) - 3-{4-[ 2(5- met hyl - 2- pyri di n4-yl - oxazol - 4-yt) -
25 et hoxy] -phenyl)-propionic acid nmethyl ester The title conpound

(210 ) ngo ed fromO0.15 g (0.73 nmol) of |nternedi 142 and
0.27 g (O %W I nternedi ate 23 according to the net ﬁSE’EB?”M”‘

I nternedi ate 44 foIIovved by purification via silica gel chromatography

usi ng - Et OAc/ hexane (gradient of 1:1%0® 9:1): |low resolution M5 (ES)
me 562 (MHerr]). 30 I nternedi ate 144
4-tert-butoxycarbonyl - pi perazi ne-1-carbothlioic acid am de The title

conpound (1.5 g) was pre(gared from3.01 g (16.91 mml ) of
t hi ocar bdelieariwasieemapvedingyaguo, and thenitheresiduegras stirred vigorously for 1 hin

é CtT /e |r5 fP 92 %pmcar hardibthpi emeaz it e LIOH biphasic solution to Bfe&/delddé removal of

Hcor di nd PR UBHntemediste 127, The lavers.weraseraspied, 2! 1y IERTF RYET washad,
triturat iwth H,0, dried; (Mg&ﬁlét and solvest remeved i vacuo. chhevpataris) wascpwrified

f) l'\ﬂ»e(s‘rs Qb ﬁhca gel fcl)ééﬁ Iébmﬁﬁi éﬁr%{rﬂldliazrgpﬁ usfn'_y RB%dhe 1 EtOAc 138/ § as eluent to
ester YOS rX-PﬁemB %é ﬁﬁ%ﬂ%"d’ "%50 ‘5 b'ysewa?qr%w?s?n@sﬁjgé
mol ) of 8§ nﬂeoh’EHthMeOH 1 HO0 (4:0. ‘&ﬁ)jatLR@’@fg! QﬁS&BLr(ﬁﬁB)mmol 2.0 equiv) of a
Imét g)rllrredlmwggﬁ?ol I Ofaggﬁ-ﬁmﬂ (?v?éscé’ddiédTQThé ré§lﬂttng soluboWMrr@d 4 hat
using Me oﬁhgﬂl%?%ﬁﬁ’t’@nﬁ? 281@7 ngg?‘ﬁea\rﬁda ’?’Eﬁﬁkg‘gg‘%ﬁd‘( H;ﬁe[@ (%@W‘e 35
( MH 80r] )The organic layer was separated, dried (MgSO,), and the solvents removed in
vacuo. Purification of the material by silica gel flash column chromatography using
chioroform / MeOH 8 / 1 as eluent afforded 30 mg of the title compound as a yellow
solid: low resolution MS (FAB)m /e 520 (MH’); Anal. {CyHzN;0; *H,0) Caled. C,
62.56; H, 5.81; N, 7.82, Found C, 62.18; H, 5.50; N, 7.86.
15
Example 48
3-{4-[2-(Benzoxazol-2-yl-methyl-amino)-ethoxy]-phenyl}-2-(2-
cyclopentanecarbonyl-phenylamino)-propionic acid
The title compound (66 mg) was prepared from 0.55 g (1.07 mmol) of intermediate
20 77 and 67.5 mg {1.61 mmol, 1.5 equiv.) of lithium hydroxide according to the method
of Example 32 followed by purification via silica get flash column chromatography
using DCM / MeOH 98 / 2 as eluent; low resolution MS (ES) m /e 526.2 (MH ); RP-
HPLC (Vydac C-18, 25 cm x 4.6mm; 30-80% CH,CN in H,0 with 0.1% TFA buffer;
25 minutes; 1 mL/min); t= 21.29 min (t,= 3 min).
25
Example 49
3{4-[2-{Benzoxazol-2-yl-methyl-amino)-ethoxy]-phenyl}-2-(2-
cycloheptanecarbonyi-phenylamino)-propionic acid
The title compound (39 mg) was prepared from 0.13 g (0.23 mmol) of Intermediate
30 78 and 14.5 mg (0.35 mmol, 1.5 equiv.) of lithium hydroxide according to the method
of Example 32 followed by purification via silica gel flash column chromatography
using DCM 7/ MeOH 98 / 2 to 90 /7 10 as eluent: low resolution MS (ES) m / e 554.1
(MH); RP-HPLC (Vydac C-18, 25 cm x 4.6mm; 30-80% CH,CN in H,0 with 0.1%
TFA buffer; 25 minutes; 1 mL/min}; t= 24.86 min (t;= 3 min).
35
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I nternedi ate 146 2-[5-met hyl - 2- (4-tert-but oxycar bonyl - pi perazin-1
-yl)-thiazol -4-yl]-ethanol 15 The title conmpound (820 ng) was prepared
from1.0 g (2.81 nmol) of Internediate 145 according to the nethod
of Internediate 43 foll owed by purification via silica gel

chr onat ogr apMo &Ry MeOH di chl or onet hane (1:19) as el uent: PEHEFEO8MEti on
VS (ES) me 328 (MHerr]). 20 Internedi ate 147

2(S) - (2-benzoyl - phenyl am no) - 3- (4-{2-[ 5- mettyl - 2- (4-tert - but oxycar bonyl -

pi perazin-1-yl)-thiazol-4-yl]-ethoxy)-phenyl)-propionic acid nmethyl ester
The title conmpound (490 ng) was prepared from 300 ng (0.92 nmol) of
Internmediate 146 and 330 ng (0.87 mmol) of Internediate 23 according to the
25 et hod ExamplediOedi ate 45 fol l owed by purification via silica gel

chr omat ogr 3nfvr2 (Benzoxdo Ry Matdthyl-ahiiRo REB r{ehwi -(#s_eluent: |ow
resol ution %@gjﬁrgggyl&ﬂuoro-gwggﬁ%#ﬁggio(mc L%M 1.

| nt di

2? s? f En; - Lgimmmmmm (13p-rog) wa$ prepmarad ftorh 0289 g 0.682nmol)- of Inteinmedialte 4- y

Sl uti 08 of L8 “?ém TGP 1704ui9) o Iy SBSSS according thhd nidthéd e

di chl or onef’ﬁ%?‘@m\ra%% d gawmégr{{y B'f'ﬁé%&ippu‘ﬂ? c?‘jl?@t el %ﬂﬁ“a?gwf'f‘e&'ema}?qfﬁah\‘ or

1.5 h, theusing DCM £MeQH98/b2 to@5hel asi elentiiow resclutien MS\EER)OE: / #Hi58.0

| j ' : b, t
ayers ver guppPRAHM.C g\?ﬁc?caé-‘ls).erhPﬁ L8RS é(ﬁ‘@% )S%%‘%)gg\?ﬂgo Wigh 83byen

Lo ) b FERpiter; 25 miites T midiny; t= 22.62 min (to= 3 Win)

PCT/ EP97/ 03§ febutfer; 78
10
Example 51

3-{4-[2-(Benzoxazol-2-yl-methyl-amino)-ethoxy]-phenyl}-2-(4-
cyciohexanecarbonyl-2-methyl-2H-pyrazol-3-yfamino)-propionic acid

16 The titie compound (68 mg) was prepared from 0.175 g (0.31 mmol) of intermediate
80 and 16 mg (0.37 mmol, 1.2 equiv.) of lithium hydroxide according to the method
of Example 32 followed by purification via silica gel flash column chromatography
using DCM / MeOH 98 / 2 to 90 / 10/ 0.1 DCM / MeOH/ HOAcC as eluent: low
resolution MS (ES) m / e 544.1 (MH); RP-HPLC (Vydac C-18, 25 cm x 4.6mm; 30-

20 80% CHLCN in H,0 with 0.1% TFA buffer; 25 minutes; 1 mbi/min), t= 14.66 min (=
3 min).

Example 52
3-{4-[2-{Benzoxazol-2-yl-methyi-amino)-ethoxy]-phenyl}-2-(3-benzoyi-
25 thiophene-2-ylamino)-propionic acid
The titie compound (77 mg) was prepared from 0.145 g (0.26 mmol) of intermediate
81 and 14 mg (0.34 mmol, 1.3 equiv.) of lithium hydroxide according to the method
of Example 32 followed by purification via silica ge!l flash column chromatography
using DCM / MeOH 85 /5 to 80 / 10 as eluent: iow resolution MS {(ES) m / e 539.9
30 (MH); RP-HPLC (Vydac C-18, 25 cm x 4.6mm; 30-80% CHLCN in H,0 with 0.1%
TFA buffer; 25 minutes; 1 mL/min); t= 18.16 min (= 3 min).

Example 53
2-(2-Cyclohexanecarbonyl-phenylamino)-3-{4-[2-(5-methyi-2-phenyi-oxazol-4-
- 35  yl)-ethoxy]-phenyl}-propionic acid



purified by silica gel chromatography using MeOH/ EtOAc (1:4) as eluent to
give 176 nmg (32%yield) of the title conpound: |ow resolution M5 (ES)
me 607 (MNa[err]), 585 (MH) . 5 Internediate 149

2(S)-(2-benzoyl - phenyl am no) - 3- (4-{2-[ 5- et hyl - 2( 4- net hyl sul f onyl - pi perazi n
- 1-yl wo dtnrased - 4-yl | - et hoxy) - phenyl ) - propi oni ¢ aci d neCtEPy7®e%I6! -

To a stirred solution of 170 ng (0.29 nmol) of Internediate 148 in 3 nL of
di chl oronet hane at O[err] C was added 0.074gR (0.87 nmol) of pyridine and
0.025 nL 10 (0.32 mol ) of methanesul fonyl chloride. After warmng to RT,
the reaction was washed with Sat. NaHtCJ err] and water. The | ayers
were separated, the organics dried (MgSQ err]), and the sol vent
renoved i ThedilecomprundGiS@uag)was prepdred drapy 108 g €590 mmol)aif enantiomer 1

chrfgat ogbanhgrﬁfdmaﬁe@%@exwgpéfleée a\'ﬁmliil.uﬁfﬁ é i\@n’?g M&Ra T 6xfie
{:V,e_'[ ez 1) gcg%rdir%g fo h'}ﬁt ﬁ%ﬁw g]xf'gg:oleo \gzrt%ﬁgwg&'b%npu catioh via siiica get flash

2( 8%1- (2-{ m[m);( @h;m&?&g@mﬁ;ﬁm-mﬁmt guée@Hy?]s Z Hoag] elpélanyda;}e;resolution MS f
met hoxycag ?] 7Et ;@MR&Q -ﬂ??.@p%a ARBNYS nt %A.6mm; 3 SCANEAGH ©
350 1 s % Hiphenyl ph gy 30:80% Y4

o ol HEOAMIE B T+ Bt el IR (122 i L e Do 1
mL of dry Chirall ©@R-HMEE e 268dntm 584 §.2rmlanihpinj Yblume 3mi., IV @30 wMs601 401 on

of | Yo Af ABLhriE: R0kl C= PIAAVIMAE 99.9d §38e COl Orl ess solution. To this
sol uti on was adde?’ 3’50 my (1. ZG?Qmm?) 1. 05 equiv) of diisopropyl
azodi car boxyl ate dropw se over 5 mn. The reaction was then allowed to

cool 1® RExampletS4 red 16 h. The toluene was 25 renpbved in vacuo, and then

0 | dacoy ! . . ‘ o ot Pk
ether | 1’@& °’$’]t’?’*ﬁ§§°%*”§’3{‘*3ﬁ“8¥"éﬁﬁ'é‘#?d‘" Bt Hetiydphenyoxihaidy |
| nt er medi ¥02Moxy ‘PEQ"VQSFHP?'WF(?@ parated and the organic | ayer washed
with Theditlechoneebunid(38(reg) Was prepared froem 220 eng (@89 rmmol ofl enaiflicmer 2
material  whaReMediaRIBPUnd 24 mi (0IFBmAR), 1. 5 POE MR hpdR kRS fRBYdiNG | NI
4 gt e
| nt er nedi ghromatography using DCM / MeOH 95 / 5 as eluent: MS,HPLC identical to
2(S) - (2-{ fexdarndié-53) | AiCeiNOGRM GOLH B! X 280NWin, )srRNEMhbadin R D8I BRANY ! -
35 ethyl aghn9is RRRBD) S0TPAT HEREAY! 363! t= 11.67 min, 99.3 % ee.

20 Example 55 :
3-f4-(1-Benzoxazol-2-yl-pyrrolidin-3-yloxy)-phenyl}-2-{2-benzoyl-phenylamino)-
propionic acid
The title compound (115 mg) was prepared from 200 mg (0.36 mmol) of 3-[4-(1-
Benzoxazol-2-yl-pyrrolidin-3-yloxy)-phenyl}-2-(2-benzoyi-phenylamino)-propionic

25 acid methyl ester and 18 mg (0.43 mmol, 1.2 equiv.) of lithium hydroxide according
to the method of Example 32 followed by purification via silica gel flash column
chromatography using DCM / MeOH 90 / 10 as eluent: low resolution MS (ES) m /e
546.0 {(MH); RP-HPLC (Vydac C-18, 25 cm x 4.6mm; 30-80% CH,CN in H,0 with
0.1% TFA buffer; 25 minutes; 1 mL/min); t= 17.92 min {t;= 3 min). Daicel Chirai OD-

30 H (4.6 X 250 mm, 5m; 0.7 mL/min; inj volume 3mL, UV 230 nM; 40/ 60/ 0.1 IPA/
Hexane/ TEA; 30 min); t= 6.8 min and 10.0 min.

Example 56
3-{4-[2-(5-Methyl-2-phenyl-oxazol-4-yl}-ethoxy]-phenyl}-2(S)-[2-(pyridine-4-
35 carbonyl)-phenytamino]-propionic acid
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WO 97/ 31907

PCT/ EP97/ 00916 79

The title conmpound (118 ng) was prepared from 100 ng (0.30 nmol) of
Internediate 127 and 69 ng (0.36 mmol ) of 2-(4-chl orophenylthio)-ethanol
accordi ng t owdwmerhod of Internedi ate 150 fol | owed by pur iPCTERSTOR1IS/| a
silica gel flash col um chronmat ography using hexane / EtOAc 5/ 1 as
eluent: low resolution 5 MS (FAB)m/e 500444Merr]). I nt ermedi ate 152
2(S)(2-{4-[2-(5-nitro-2-pyridyl oxy)-et hoxyl -phenyl)-1 -nethoxycarbonyl -

et hyl am no) - benzoic acid nethyl ester 10 The title conpound (109 ng) was
prepared from 139 ng (0.754 mmol ) of 2-(5-nitro- 2- pyridyl oxy) et hanol

?Qgeffrgdlng THe. fgféﬁcdﬂi:%dndq%ﬁ%u wfsfggétpﬁréairoamw (Eélg!;‘;gnﬁxbs of gnterrﬁ@&thféd of
e R
2(5) (2- {4 3 ] Wi eesdiu P ony
| uas r kanmpgd: aaglc:mczsl éﬁ?&WbﬂﬁﬁrtSﬁ-SO% CHIEN i HLG WA RAY S FAL S5
gﬁl or op Irol %#ﬁ"%} a%gﬁj% §7 @r% %"U' gQ'ZSnWHI)) Dgjcef Ghiral, Pf-H; 4-6 X7
accordi ng 260 mm,tfm Ot mbimipt inj rwolyme dmlt, UY 280 oM; Al: 605 \0. pdiPAf Hexanheh

via flash q@ppmt@g.gq?ﬁgm min, gg%gblex EtOAc): H NWR (CDCl [err], 400 MHz)
[err] 8.39 (d, 1H d, 7.89 (dd, 1 H J = 1.5, 80)

7.78 (d, 1H, J= 2.5), 745(dd lH 3:24 8.5), 7.14 (d, 4H J
8.5), 686&!@._9155{85) 6.62 (t, 1H, 7.6), 6.54 (d, 1H, J = 8.4), 433(q

1 H J16. 7B-{4-[2-(5-theliyi{Z-phehli-oxazotd4yl)-eth 2(S}- (ﬁ-?pﬁﬁdm%w 3 52
(t, 2H J _xﬁdi-ca‘?‘bé yls %%%hy?aH ino]%%opﬁ?né%f& "?w
The title compound (52 mg) was prepared from 70 mg (0.12 mmol) of Intermediate
88 and 10 mg (0.24 mmol, 2 equiv.) of lithium hydroxide according to the method of
Example 32 followed by purification via silica gel flash column chromatography using
15 DCM /MeOH 90 / 10 as eluent: 'H NMR (DMSO-d6 400MHz) 5 8.69 (d,1H, J= 7.2),
8.26 (d, 2H, J= 7.1), 7.85 {m, 3H), 7.46 (m, 4H), 7.38 {m, 2H), 7.05 (d, 2H, J= 8.4),
6.74 (m, 2H), 6.48 (m, 1H), 4.10 (M, 2H), 3.15 (m, 2H), 2.96 {m, 1H), 2.85 (m, 2H),
2.49 (s, 3H); low resolution MS (ES) m / e 562 (MH); RP-HPLC (Vydac C-18, 25 cm
x 4.6mm; 30-80% CH,CN in H,0 with 0.1% TFA buffer; 25 minutes; 1 mL/min); t=
20  15.92 min (t;= 3 min).

Example 58
3-{4-[2-{5-Methyl-2-phenyl-oxazol-4-yl}-ethoxy]-phenyl}-2(S)-[2-(pyridine-3-
carbonyl)-phenylamino]-propionic acid

25 The title compound (506 mg) was prepared from 0.54 g (0.96 mmol) of Intermediate
89 and 122 mg (2.88 mmol, 3.0 equiv.) of lithium hydroxide according to the method
of Example 32 followed by purification via silica gel fiash column chromatography
using DCM/ MeOH 80/ 10 as eiuent: low resolution MS (ES) m / e 546 (MH); RP-
HPLC (Vydac C-18, 25 cm x 4.6mm; 30-80% CH,CN in H,0 with 0.1% TFA buffer:

30 25 minutes; 1 mL/min); t= 17.31 min (t,= 3 min). Daicel Chirat OD-H (4.6 X 250 mm,
Sm; 0.7 mb/min; inj volume 3mL, UV 230 nM; 40/ 60/ 0.1 IPA/ Hexane/ TEA: 30
min); t= 8.88 min, 78 %ee.

Example 59



I nt er nedi ate 154

2(S)-(2-(4-[2-(N-ethyl -2-net hyl -tol ul di no) - et hoxy] -phenyl)-1

- met hoxycar bonyl - et hyl am no) - benzoic acid nethyl ester 30 The title
conmpound (90 rrg was prepared from 123 ng (0.687 muol) of 2-(N-ethyl -

m t ol ui di no¥R 7 and 226 ng (0.687 mvl) of Internedi at FUERIZOWIP di ng

to the nmet hod of Internediate 150 foll owed by purification via by
fl ash chronmat ography (4:1 Hex: Et OAc) 10#ow resol ution M5 nmie 491
(MHerr]). 35 Internediate 155 WO 97/ 31907

PCT/ EP97/ 00916 80
et oy Arfibiis meth L phoR o Rasel g stEo R SheRif S ki yridine-Ny (i ) e
(G oty 70 Bl g {108 rﬁgh;?:i:ﬁﬁogqagwéﬁgg m%ffwf Qe MR
. 0. 3
ur 1 cat K5h P08 3BIERGhs ‘equ%."ﬁm%ﬁ?a{!b”é%s%%ﬁd %}ﬁg&'v bt Wwas added.
tri et h§l aMhecresicton miztuse atifréd £h] Wasasorelentnated todryness landi mnified by 8iic4 ES)

ne 499 gﬂ"yﬂﬁhﬁ&ﬁ kebiumn chronydib gitéﬁr?gn ¥eoH %5 5 as eluent afforded 50 .

B s sy p s g
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th f ¥l 'nt t f t
Zﬁr OO Qggpgqr;ﬁgtrhr;ehdeacgmpound: oW reso s (IESI)C:% /IeOSnBZV(Ilbzlil-ls);I RPHPLC {(Vydac

C-18, 25 cm x 4.6mm; 30-B0% CH,CN in H,0 with 0.1% TFA buffer; 25 minutes; 1
mL/min); t= 15.70 min ({;= 3 min).

Exampie 60
15 28-{2-benzoyl-phenylamino)-3-{4-[2-(5-methy|-3-phenyl-pyrazol-1-yl}-ethoxy]-
phenyl}-propionic acid
The title compound (77 mg) was prepared from 110 mg (0.20 mmol) of Intermediate
91 and 0.295 mL (0.295 mmol) of 1 M LiOH according to the method of Example 32
followed by purification via sifica gel flash column chromatography eluting with
20  chloroform/MeOH (8:1) and trituration with Et,O/hexanes: low resolution MS (ES)
m/e 546 (MH‘); Anal, (C34H13N30,.1.2H,0) Calcd. C, 71.99; H, 5.94; N, 7.41 Found
C, 71.96; H, 5.85; N, 7.33; RP-HPLC {C-18, 4.6mm x 25cm; 50-100% CH,CN in H,O
with 0.1% TFA; 30 minutes; 1 mL/min): t= 14.5 min (t,= 3 min).

25 Example 61
28-(2-benzoyl-phenylamino)-3-[4-(1-pyridin-2-yl-pyrrolidin-2S-yl-methoxy)-
phenyl]-proplonic acid
The title compound {1.17 g) was prepared from 1.2 g (2.24 mmol) of Intermediate 93
and 3.4 mL (3.4 mmol) of 1 N LiOH according to the method of Exampie 32 followed

30 by purification via trituration with CHCI/Et,O: low resolution MS (ES) m/e 522 (M‘);
Anal. (C3,H33N;0,°HCI*0.6H,0) Calcd. C, 87.56; H, 5.88; N, 7.39; CI, 6.23 Found C,
67.57; H, 5.87; N, 7.31; Cl, 6.46.

Example 62



15 wusing MeOH EtQAc (1:9) as eluent: lowresolution M5 (ES) nfe 553
(MHerr]). I ntermedi ate 157
2(S)-(2-(4-[2-(4-chl oro-phenyl) -et hoxy] - phenyl )1 -met hoxycar bonyl -
et hyl am no) - benzoi ¢_acid nethyl ester 20 The title corrpounq, (r%%g,”w;
Si 16,4 200

prepared froWPP3BYy (0.64 mmol) of 4-chloro phenet hyl
nmg (0.61 nmol) of Internediate 127 accordl{ﬁ%to t he nmet hod of
I nternmedi ate 150 followed by purification a silica gel chromatography

~ using EtOAc/ hexane (1:3 with 1 % TEA) as eluent: |low resolution M5 (ES) nfe
490 (MNa[err]), 468 (MHerr]). 25 I nt er redi ate 158

2-(4-trlfl | . ' f 1.0
(454 ol FS425¢ ?YPFEQ?%@Pﬁ g‘q%h‘é metiifphbhyl Ainiasidichy; o0 O
anhydr ous athoxyl-pheny JRTORianNis dr OpWI se 9 nL (9.08 mml) of 1 M 30

BH err] THFthtletd&m;)"mdt(VOﬂng) waspileparedetam 83 Mb @S mifolh of Titermiediate e

|
of vt or | o83 g GEELpiDM23 PR 4 £ APCRYH BB | MeHEEATd eripid 32"
renoved i rfoliawed by pirificatipnyia tmratle!a with EtQf\eh Iemrgﬁ ution) M$ £ES) mvei 246
extracted gamh; ch,m,qﬂgem Ozﬁﬂ FERRGAI069.00eH, 5.63;MIETIVBTred

w th NaH rgani cs dried (|vgso4) 35 and the
sol vent chr%v%%ei’ hg&w&ﬁ*og%ﬁﬁ? %s purified by silica gel

WO 97/ 31907 PCT/ EP97/ 0091 6
81 Exéwnpl@b89gr aphy using Et OAc/ hexane (1:1) as eluent to give 540 ny

7% Woe' 5 35-benzoyl-BhiehyiahfinSRIRAYSY3-thkan- oI S M IRy PR Frazbi-Alyny- R err] =

ethoxy)-phenyl}-propionic acid
A solution of 239 mg (0.911 mmol) of triphenylphosphine in 1.8 mb of anhydrous
THF at 0°C was treated with 0.143 mL (0.911 mmol) of DEAD in a dropwise fashion.
After stirring for 10 min, the mixture was added to a solution of 342 mg (0.811 mmo!)

15 of Intermediate 23 and 175 mg (0.911 mmol) of Intermediate 97 in 1.8 mL of
anhydrous THF at 25°C. The reaction was stirred at 25°C for 15 h then
concentrated in vacuo (@<25°C). The residue was purified by. silica gel flash
column chromatography using EtOActhexanes (1:1) as eiuent to give impure
intermediate ester. The crude ester was hydrolyzed according to the method of

20 Example 32 followed by purification via silica gel flash column chromatography using
CHCIly/MeOH (9:1) as eluent followed by trituration with Et,O to afford 180 mg (37%)
of the title compound as a yeliow solid: low resolution MS (ES) m/e 558 (MNa ), 536
(MH) Anal. (Cy;H,gN30401.2H,0) Caled. C, 68.98; H, 5.68; N, 7.54 Found C, 68.65;
H, 5.29; N, 7.76; TLC (CHCL/MeOH (9:1)): R&= 0.24.

25
Example 64
25-{2-benzoyl-phenylamino)-3-{4-[2-(5-methyI-3-phenyl-[1,2 4]triazol-1-yl)-
ethoxy]}-phenyl}-propionic acid
The title compound (141 mg) was prepared from 180 mg (0.32 mmol) of

30 Intermediate 99 and 0.482 mL (0.482 mmol) of 1 N LiOH according to the method of
Example 32 foliowed by punﬁcahon via trituration with Et,0: low resolution MS (ES)
m/e 569 (MNa) 547 (MH ). Anal. (C33H30N,04°0.1H,0) Caicd. C, 70.20; H, 5.71: N,
9.92 Found C, 70.35; H, 5.70; N, 9.98; TLC (CHCI;/MeOH (9:1)): R~ 0.25.

35 Example 65



I nternediate 159 5
2(S)-(1-net hoxycarbonyl -2-{4[ 2(4-trifl uoronet hoxy-phenyl) -et hoxy] - phenyl } -

et hyl am no) - benzoi ¢ acid net hyl ester The title conmpound (280 ngy) was
prepared from 130 ng (0.64 nmol) of I nternedi ate 158 and 200 ng (0. 61
mol ) of I nPARPH e 127 according to the met hod of | REFERYFHOHEe 150

followed by purification via silica gel chromatography 10 using

Et OAc/ hexane (1:3) as eluent: low resolutilof Ms (ES) mie 540 (MNa[err]).

| nt er medi ate 160

2- {4[ 2- (Benzoxazol - 2-yl - met hyl am no) - et hoxy] - benzyl } - 3- hydr oxy- 3- phenyl - 2, 3
- di hydro-1H-t r}i enol 3, 4-b]pyrrole-2 carboxylic acid nethyl ester 15
The ti t1 e 20iABRRERYHRRPTHIAMIRY S4Bk imethoxymethy hi-methyl 2 AhanyicH-

| nt er medi dintd&zaixtiyl)@thoxy}-pheityippropionic acidn no- 3- benzoyl t hi ophene

(Hr omat ka, 0. . : 0 5 9 coLdi ng
to the rretTﬁ‘gd tl(gl]g . m%oyﬁbeg%%@@g\gaﬁﬁ@g&}%? gﬂo%.'u#?i) (T:'naq1 i @r?ﬁ\}lérrgoh %(ga
gel chr ormdeieEmEgiale 402ndcd. A8 Imlo(D.845 mmafonfck KAOHhapardiwaso theunethod
resol usi opfExantpie 32 folloWed(Bipatifidation2@a trituratictt EELE: QoW Gbsolution MS

ret i es AERD oo 13 B, 5o (AR SR i BT G &, B84 17515
Dl O bEBAHIN.L6.65E ounG G HBABHh G4 e 41 ShE (EHEDMEOH (o:thol Rimch.20.
2- (4- phenyl benzoyl ) cycl ohexanone (Child, RG et.al. J. Pharm Sci

1977, 66( a -/6) according to the nethod of I nternedi ate 23
fol I owed %&&hiati on via silica gel chromatograp@/ el uti ngﬂw’th 1/9

Et CAcMfex .-beewylemﬂnmminwsi-(ﬂg*wthwﬁ(mqyl HimidazobAndlti ate 162
g_— 4h[2-|(8womz erylypropiohit agid Wy drichiide gamny | f-2-(2-(4- ‘

i phsnyl carhonyl) - - | S
Sol ut i on ?ﬂﬁn@“@pfﬂ&%@ébﬁg‘&f% ki) fyparsy B oo vl (o.98, hhed AT
of 80% NabeTediAeI 184 20,0:53 ml. (53RN of T Nekkhipesdingi t the methR
The 35 niof Bxatpie 329bllowed by purifi€ativnadia $tukstion) with E1I0A/BO VioivresBlution ( 5
M), §8NCHRE RSIImle546 (MH'); Anal. (CagHyNyO+1.0H,0) Caled. C, 88.05; H, 5.71; N,

7.00; Ci, 5.91 Found C, 68.03; H, 5.74; N, 6.94; Cl, 5.98.

Example 67
2S<{2-benzoyl-phenylamino)-3-{4-[2-(5-methyi-2-phenyl-thiazol-4-yl)-ethoxy]-
20 phenyl}-propionic acid
The title compound (283 mg) was prepared from 350 mg (0.61 mmol) of
Intermediate 107 and 0.91 mL (0.91 mmol) of 1.0 N LiOH according to the method of
Example 32 followed by purification via trituration with Et;O/mhexanes: low resolution
MS (ES) m/e 586 (MNa’),'563 (M+); Anal. (C34H3,N,0,8+0.3H,0) Calcd. C, 71.89; H,
25 543;N,4.93;S,564FoundC,71.91; H,544; N, 4.93; S, 5.62.

Example 68
2{S)~(2-benzoyl-phenylamino)-3-{4-[2-(5-methyl-2-(3-methyl-thien-2-yl}-oxazol-
4-yh)-ethoxy]-phenyl}-propionic acid

30 The title compound {80 mg) was prepared from 100 mg (0.17 mmol) of Intermediate
112 and 10.8 mg (0.258 mmol, 1.5 equiv) of LIOH according to the method of
Example 32: MS (ES-) m/e 565.0 {MH-); Anal. (C33H3,N,05S 0.4 EtOAc) Calc. C,
69.04; H, 5.56; N, 4.65; Found C, 698.45; H, 5.95; N, 4.33.

35 Example 69
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WD 97/ 31907 PCT/ EP97/ 00916
82 dryness, and extracted from 30 nL water with EtQAc(3 X 30 nl).
The organics were dried (MgS err]), concentrated, and purified by
silica gel chromatography eluting with 1/1 Et CAc/ hexanes to ¥16 .90
g of the titW@%BM¥Sund: |ow resolution M5 (A) nfe ’?M

I nternedi ate 163

3- (4- Hydr oxyphenyl ) - 2- (2- (4- net hoxybenzoyl"}ﬂphenyl am no) - propi oni ¢ acid
met hyl ester The title conmpound (2.31 g) was prepared from4.64 (20
mmol ) of 2-(4- 10 methoxybenzoyl)-cycl ohexanone (Hovvard A S et. al.

Tet r ahed . 9, . 339- 4Q)_.and
Cf E)reﬁzsl rE%’%éﬁﬂé‘?%ﬂﬂ&]]‘éég{'QY'Wé'Pgb‘myg I!afg\y%-‘l-me o&y §§Wsol id as
descri bed éthylamino)hemizeicadidll: | ow resolution Ms () me 406 (MH).
éS{ 4| th eE ggioxaéj&%gém ﬁ% zzg)%aogﬂ?}f :%;:Cﬁg;m ﬁe:s% ym THF (2 mLZ and EtOH (2
hoxyber® th I r'é"“ m"‘m@’aﬁ't(’%
rcrgtrrpgﬁke(mLBang)‘lN/\;ﬁgl ot mlamaie fa%dedJ ‘lc’iheareawoatveal?slmﬁwgh EXO2s @30
and I nt er ngly m&rﬁ&néa A8 hsheitwii BARb P % SALE dridh VBl RigRSl, 2t ©
162: 20 | |
3-(4-[2- (Oéﬁﬁ%‘ir 53 30| coBcents ;i'amsya ok Ry by flash shyoin gﬁefﬁ%tyﬁmzow
) - p hEAGAGHI O tPp-AnQidiasreluent do affort 2§ mgs(%%) Gfthe Title coimploand o HH NMRY
Egl%m) o, Wﬁﬁzﬁ%%ﬂ P 18, ((aﬂnﬁ i\ )(d?“iﬁfﬁe t§3§79](d§ @r% 40 9
e A i P e L - A R

fol l owed s, 68 (bytHyuis V:doaﬁ 58{dViH, £7I8.3)addd) (t,cIHerattbg)r 483 (ne) 3K), BBEAS, h
30- 50% Et (iq), BROVEINEH, v = 5.1, 7.7, 7.7} ; low resolution MS m/e 480 (MH-).

Example 70
15 2(5)-(2-{4»[2-(S-chIoro-z-pyﬂdylsulfanyI)-ethoxy]-phenyl}-1-methoxycarbonyl-
ethylamino)-benzoic acid
The title compound (80 mg) was prepared from 155 mg (0.310 mmol) of
intermediate 153 according to the method of Example 69: 'H NMR (CDCI;, 400
MHz) 3 8.38 (d, 1H, J=2.4), 8.19(d, 1H, J=5.9), 7.91 (d, 1H, J = 8.1), 7.46 (dd, 1H,
20 J=25,7), 734 1H,J=7.1), 7.18 (d, 2H, J = 8.5), 7.13 (d, 1H, J = 8.6), 6.87 (d,
2H, J=7.5),6.67 {t, 1H, J=7.5), 6.57 (d, 1H, J = 8.4), 4.30 (m, 1H), 4.18 (t, 2H, J =
6.8), 3.85 (s, 3H), 3.52 (t, 2H, J = 6.8), 3.18 (ddd, 2H, J = 5.1, 7.5, 7.5); low
resolution MS m/e 485 (MH-), 486 (M).

25 Example71
2(S)-(2-{4-[2-(N-ethyl-2-methyl-toluidino)-ethoxy]-phenyi}-1-methoxycarbonyl -
ethylamino)-benzoic acid
The title compound (16 mg) was prepared from 90 mg (0.184 mmol) of intermediate
154 according to the method of Example 69: H NMR (CDCl, 400 MHz) 5 8.19 (s

30 1H), 7.81(d, 1H, y=6.7), 7.33 (t, 1H, J=84), 7.18 (d, 2H, J = 7.9), 7.11 (m, 1H),
6.82 (m, 1H), 6.67 (t, 2H, J=8.5), 6.56 (d, 2H, J = 8.4), 6.53 (m, 1H), 4.30 (g, 1H, J
= 6.9), 4.07 (m, 2H), 3.85 (s, 3H), 3.69 (m, 2H), 3.43 (m, 2H), 3.21 (ddd, 2H, J = 5.3,
7.7,7.7), 1.2 (m, 3H); low resolution MS m/e 475 (MH-), 476 (M).

35 Example 72



| ow resolution M5 (ESP[err]) me 586 (M+ NaJ[err]). 30 I nt er nedi at e
166

3-(4-[2- (Benzoxazol - 2-yl - net hyl am no) - et hoxy] - phenyl } - 2- (2- ( 2- net hyt benzoyl
) - phenyl am no% propionic acid nmethyl ester. The title conmpound
(800 nm) waswﬁrs‘é’ﬁh‘%" d from628 ng (1.65 mmol) of 35 I nter medCHEESYORHY 523
nmg (2.48 mmol ) of 2-am no-2'-nethyl benzophenone (Frye, WO
97/31907 _ 108 PCT/ EP97/ 00916
83 S.V. et. al. J. Og. Chem 1991. 56(11), 3750-52) according to
t he met hod of I nternediate 3 fol |l owed by purification via silica gel

('\:/gr?rga; O%@PE%I el uti ni; ﬁ-ypﬂﬂal@%i (ég;/ﬁ oxyl n hex?gg(%).(z%vgnrz%io.l ution

3- (4- Benzpisenylaining)-prakidhic(deidet hyl - 3- oxo- 3- phenyl propenyl am no) -
propi oni ¢ i&“‘sbﬂ:tﬂh(‘dffdﬁb%b (g'ﬁ‘gﬁﬁfﬁfﬂ?tof%ﬂt étérﬁgi %ﬁl&)ﬁ&: F mt o &2 320

am ne an

nmol ) o ben
3.24 g %f#ﬁ #@Q%&%@%ﬁ?ﬁ freated With ieiim$0-337 mmpolof LiDki H2 24
h. 500 5n1_ fabi heithraon! temaperature. Thiel eeactiomivas tquenivhed akith aanexveds tdfecitric

2/50:'[ }Ngﬁ CB&& Jdlﬁﬁe@ﬁ@#drﬂ(%&é}?aﬁﬁgfé ?Fﬁaefct Eﬁhltl\%é& Tbbﬂﬁ%%{"gﬁ)ﬂ@%ﬁd water.
filtered. mqmmes WReJt SWGHQWGH firied and the selid sesidye be afterr fatgryabs.

et hanol t hevapotationswad furthibripardfied opipreplaratice O 86PUC o afférde50 mg of therfieund:

| ow resol ytg 64 Ié f ol88 (ﬁcﬁ%)ﬁ 580, ( *1)
(4 ig”o'*[‘?f&ﬁé”]%g,éﬁ% %:5§0E2 ﬁeagj 8(520 3%?8?:5ndc o

H, 3.80; N, 5.19; 8 3.91.

Example 73
3-{4-[2-(benzoxazol-2-yl-methyl-amino)-ethoxy])-phenyl}-2-[2-(4-trifluoromethyl-
15 benzoyl)-phenyiamino-propionic acid
A solution of Intermediate 113 (250 mg, 0.44 mmol), K,CO,, {182 mg, 1.3 mmof),
Pd(Cl) ,(PPhs) ; (9.2 mg, 0.013 mmol) and 4-trifluoromethylbenzene boronic acid
(91.4 mg, 0.48 mmol) in dioxane (4.4 mL) was stirred under CO (1 atm, balloon) at
100° for 20 h. The resulting brown heteregeneous mixture was partitioned between
20 water (50 mL) and EtOAc {50 mL). The EtOAc soiution was washed with 2.0 M
NaOH and brine (25 mL each), dried over MgSO, and concentrated to a brown oil.
This material was chromatographed on silica gel (75 g) with EtOAc/hexane 1/2 as
eluent to afford 3-{4{2-(benzoxazol-2-yl-methyl-amino)-ethoxy]-phenyl}-2-[2-(4-
trifiuoromethyl-benzoyl)-phenylamino-propionic acid methyl ester (206.9 mg, 76%)
25 as a yellow oil: low resolution MS (ES*) m/e 618 (MH"); TLC (EtOAc/hexane, (1/1)):
Re= 0.51. A solution of the methy! ester (206.9 mg, 0.335 mmol) in THF/EtOH/1.0 M
LiOH (37171, 5 mL) was hydrolyzed foloowing the conditions outlined in Example 32
to afford the title compound (175 mg, 86%) as a yeliow solid: mp 177-178 °C; low
resolution MS (ES*) me 604 (MH'); Anal. Calc. for Cy3H,s F3N;O51.0 H,0: C,
30 63.76;H, 4.86; N, 6.76; Found: C, 63.44; H, 4.71; N, 6.52.

Example 74
3-{4-[2-(benzoxazol-2-yl-methyi-amino}-ethoxy]-phenyl}-2-[2-(2-
thiophenecarbonyl)-phenylamino-propionic acid



Example 2 20 '
3-(4-Benzyl oxy- phenyl ) -2(S) - (1- nmet hyl - 3- oxo- 3- phenyl - pr openyl am no) -

propi onic acid nmethyl ester To a stirred suspension of 2.98 9 (5
mol ) of Exanple 1 and 1.50 g (10.8 mmmol) anhydrous p
car bonat e m‘q}é’(?" nhydrous di et hyl formam de 0.37 nL (6 (} %?&%9}6

nmet hyl 1 odi de was added in one portion. The m xture was stirred for

then 25 an additional anpbunt of 0.5 niL (8 rﬁﬁﬂ) nmet hyl iodide was added
The suspensi on was stirred for an additional 20 min, then it was
diluted with 100 nL ether. 100 nL bri ne was added, and t he phases wer e

separated The. organi c X cte with 200 nL brine
times, then @go%aﬂﬁ 6‘??916{5833%%%8 B"W‘jq H3a RS (}plgugompounq?,a@se ﬁes:zed
sul f at e, andfrbm Intereédiatéd 18 |dnﬂrktreopmmamam adzmme;zieldeahdmolated

pressure. Thgs r#%ﬂb\ﬁ $8iRt: P f7eRb0 6 loas b&z& fﬁ* ggir(un :high
the of the t[aSPWoR MSEARS File: 05&335;&@;5 i S50 Fdings
Anal . (C[®err]Herr]NJerr]) Calcd. C, 75.50; H. 6. 33 N 3. 26 Found C,

75.41, H, 6. BRambiid788. 35 Exanple 3 VO 97/ 31907
PCT/ EP97/ 009

2('9) - ( 2- Benzyf-{gfbenzexazel-2ymathylamino)-ethoxyl-phenyli2rigr(s- pr op| onic acid
di cycl ohexy| thiophenedarbonyl)-phesiylaminb-prapionic atid.. 35 g (5 mol )

0- benzyl - L- t Y5y 'tﬂs rbt r)E 1ed7§y&Je QR 5
BN Gkl b I e ]
isolated as a yellow solid: mp B5-95 °C; low resolution MS (ES*) m/e 542 tMH");

Anal, Calc. for CypH,N3OsS4'1.5H,0: C, 63.37; H, 5.32; N, 7.39; Found: C, 63.48;
H, 4.97; N, 7.08.

16 Example 76
3-{4-]2-(benzoxazol-2-yl-methyl-amino}-ethoxy}-phenyl}-2-[2-{3-
triffuoromethylbenzoyl}-phenylamino-propionic acid
Using the protocol reported for Example 73, the title compound was synthesized
from Intermediate 113 and 3-trifluorobenzene boronic acid in 63% overall yield and

20 isolated as a yellow solid: mp 159-160 °C; iow resolution MS (ES*) m/e 604 (MH™;
Anal. Calc. for CyH,sFaN;050.5H,0: C, 64.70; H, 4.77; N, 6.86; Found: C, 64.77H,
475;N,6.83.

Example 77
25 3-{4-[2-(benzoxazoi-2-yl-methyl-amino)-ethoxy]-phenyl})-2-[2-(2-trifluoromethyl-
benzoyl)-phenylamino-propionic acid
* Using the protocol reported for Example 73, the title compound was synthesized
from Intermediate 113 and 2-trifluoromethylbenzene boronic acid in 70% overall yield
and isolated as a yellow solid: mp 102-106 °C; low resolution MS (ES") m/e 604
30 (MH"); Anal. Calc. for C33H,FsN:O51.0 H,0: C, 63.76; H, 4.86; N, 6.76: Found: C,
63.82H, 4.72; N, 6.58.

~

Example 78
3-{4-[2-(benzoxazol-z-yl-methyl-amino)-ethoxy]-phenyl}-2-[2-(3-methoxy-
35 benzoyl)-phenylamino-propionic acid



for 24 h. The solution was then cooled to 20 C, and the sol vent was
evapor at ed under reduced pressure. Purification of the residue by

fl ash chronmat ography using Hexane/ Et OAc (1:1) then Et OAc (neat),
finally CHO [err /MeO—I(lO 1) as eluents resulted in 1.4 g of i?he of
the title c ¥7 1H NVR (DVSO-d6, 400 MHz) [err] 10 12"63"8’ Aid
J=8.4) 7.3 (m 10H), 7.13 (d, 28, J=8.5), 6.85 (d, 2H, J=8.5), 5.01 (s,
oH), 4.02 (m 1H), 3.05 (m 1H), 2.89 (m¥8H), 2.73 (dd, 1H, J=8.5, 13.7),

2.25 (m 1H, 2.03 (m 3H1.93 (m 3H), 1.66 (m 3H), 1.53 (d, 2H,
J=12.3), 1.30 (m 2H), 1.20 (m 12H), 1.03 m(2H); low resolution M
(ESP+)

D omesing thia, pratocal Teroad 1o ExAmele, fan e e rmpeund,meg synthesized,

sol uti on fedmlatermgdidie d23ram 3-méthoxybenzene bocortic lachmrm%hverall yield and
di oxane: V‘ﬁ&ﬁi%ﬁ;s a A48 mpP 96180 ¢G:liok FeSntidd M3 85 fé’ébﬁgw? |) 1 h

A cry G e e ol e M

and t hen
pH was$ 5.548aN, 68ched where upon the resulting suspensi on was
extracted with EtOAc (2 x 25 nL). The conbi ned organic extracts wer e

dried (MgSQg err filtered, and concentrated and chronmat ographed on silica
gel ggﬂ@-&@err](][err]/lvec}-l (9:1) to yield 133 ng of the title

co gp og ng 3-{4[2PenzdXazod2<y hm b!hyi}amino%:&??yjéﬁ%nﬂ}ﬂggzp(gﬁggﬂaggé( d, 2 g J
6. 6)7 455"2&"9 “ﬁ%é'“{""?&? '3&‘2 4d 17@_ éo 3.10 (m 21 ; (m |H2)w
resol BYretace) eperte A,E,}e thep,! lﬁpl"‘@SS ynthesized from
3-(4- Benzly:tem;edﬂtenyw -ghd( 2-rbethoyiy hm'}zqndeebytmn mojd- i 8% roverait iyieldretnidy| 30

ester QQ?Q @Xn%ﬁ&)m WH °b')| Cr@i gﬁ‘o IS E&a;s Bé MH’

t d t t

o117 Rk fedmoth Ho Zfl 86.9) 6 aund

2- Ami no- b&.ﬁﬂchsm d benzyl ester in 5 mL toI uene at 80 [err]C The

m Xt uyyse was stirred at 80 [err]C for 5 min, then cooled to room 35

tenperature. The_sol vent was renoved under reduced pressure, and the

resi due L&mﬁgﬂ
3-{4-[2-(benzoxazol-2-yI-methyl-amino)-ethoxy]-phenyl}-2-[2-{3-methyl-

benzoyl}-phenylamino-propionic acid

Using the protocol reported for Example 73, the title compound was synthesized
20 from Intermediate 113 and 3-methylbenzene boronic acid in 52% overall yield and

isolated as a yellow solid: mp 80-85 °C; low resolution MS (ES*) m/e 550 (MH™);

Anal. Calc. for CasHayN3sO51.5H,0: C, 68.74; H, 5.94; N, 7.29; Found: C, 68.49H,

5.66; N, 7.00.

25 Example 81
2-[2-{4-dimethylaminomethyl-benzoyl)-phenylamino}-3-{4-[2-{5-methyl-2-
phenyi-oxazoi-4-yl)-ethoxy]-phenyl}-propionic acid hydrochloride

~To a solution of Intermediate 123 (96 mg, 1.63 mmol), dimethylamine (0.85 mL,
0.17 mmol), and HOAc (3.7 mL, 0.065 mmol) in MeOH/THF ((3/1), 4 mL) was added

30 sodium cyanoborohydride (20 mg, 0.33 mmol). The resuiting solution was stirred
under N, for 8h. The solution was diluted with EtOAc (50 mi) and washed with 1.0
M NaHCO; (20 mL) and brine (20 mL). This solution was dried over MgSO, and
concentrated to a yellow semi-solid which was flash chromatographed on silica gel
with EtOAC to elute the less polar products and then with EtOAc/MeOH 98/2 to elute

35 the product dimethylbenzylamine methyi ester: low resolution MS (ES) m/e 618

ORERT RS I RINEREC ™
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was purified by flash chronmatography using hexane/ EtOAc (5:1) as eI uent to

yield 130 ng of the title conpound. 1H NI\/R(CDCI[err] err

8.19 (d, 1H WOIBHT 7 95 (dd, 1H. J=1.4, 7.9), t’c%’gﬁ”mégi [7 12]

(d, 2H, J=8.5), 6.87 (d, 2H, J=8.5) 660& 1H, J75) 6.53 (d,

1H, J=8.6), 5.30 (s, 2H), 5.01 (s, 2H) % (q, 1H, J=6.4), 3.65 5 (s,

3H), 3.14 (dd, 1H, J=6.0, 13.6), 3.08 (dd, 1H, J=7.2, 13.7); low resolution
(ESP+) mle 496 (MH). Exarrpl e 6

3 (4- Benzyl ox heny 2- (phenyl car banoyl - phenyl a | on Ci
net hyl est @dH y ; TLC 'Kﬁ?éoﬁp 11 Bs Osthouls 3 ‘é%%%ﬁé‘%ﬁ&éﬁp rﬂcrigsg
(0.50 mol grdéédbiét sutiined at Example 32 tolgivetisg sitle cémpiunal (280 mgalzﬁ%Fforgch

1980, S0(44ppepas 44t "Pod 0805 - 1ol gm%és%msba MH*)
[err] OI7 33nga%o%ﬁ%%% hrﬂgﬂwg (%,4*1 9%“7 f‘?fié% 'f &s‘l-’s}—%%?m‘i é?NHé

H J=7.%),e684281635 (m 8H), 7.13 (m 3H), 6.85 (d, 2H, J=8.6), 868(t
1H, J=7.5), 6.61 (d, 1H, J=8.4), 4.96 (s, 2H), 4.30 (q, 1 H, J=7.2),
3.64 (s, 3H, 3.10 (m 2H); low resolution M5 (ESP+) me 481 (MH).
Exanpl e 7 Emample 82

gc(g Eg tnﬁthzéummbﬁetﬁ [-Beﬁﬁw)ephdnytﬂnﬁnopﬂml(s-mhwwuamﬂl-qm:ﬂgn| c
l was prepare rom

(0.50 m"mly é\pﬂhp !;F§ @-ﬁﬁbkﬁgﬁgw“? % al ergel Forsacp "
1980, HH(4 a;,ggu@)n gw@tqmqﬁje )d 284 mmol) in THF (20 mL) was added

2- am Nno- phesilsn 5ord - 284 hrawsin e Thé\hesutting’ solbtion elasatirreGamdst. N2

Ch

i, T U oo (. W R b o B
hexane/ Et @N‘i\’ﬁ was clilutad; with StOARKRS GI‘JE) pad washeggwith 2 'gf ??’g M. 40
(m 5H), 7NaHOQ, ahdl bims. (Z]D .mL. &ack)mn 'B’n& sdlutitih (whs ZlﬂedJaﬁeﬁMQSI)iaar(d

411H30J ( ﬁsdll) cor?ce%%ﬂ% to%é"ga 3):1 %ﬁg@é rzéﬁ ﬁh@ on %ﬂﬁ@ éé’l ’wﬂ%H)
1.55 (m 6EJOATBRXANS; 83, Bp Aluen t°|\$\'? 9*30‘ 77% yield) aé 3
yellow oil: low resolution MS (ES*) m/e 591(MH‘) TLC (EtOAc/hexane (1/1)); R;
=0.33. To a solution of the above benzyl alcohol (97 mg, 0.165 mmol} and
triethylamine (27.5 mL, 0.20 mmol) in CH,ClL, (3 mL) was added methanesulfony!
20 chioride (14.0 mL, 0.18 mmol). The resulting solution was stirred under N, for 3 h.
The solution was diluted with EtOAc (50 mlL.) and washed with 2.0 M HCI, water, 1.0
M NaHCO, and brine (20 mL each). The solution was dried over MgSO, and
concentrated to give the corresponding mesylate (105 mg) as a yellow oil: low
resolution MS (ES*) m/e 669 (MH"); TLC (EtOAcfoluene (1/3)); R; =0.74. To a
25 solution of the above mesylate (105 mg, 0.156 mmol) in DMF (2.5 mL) was added
NaN; (31 mg, 0.18 mmol). The resuiting solution was stirred under N, for 16 h. After
adding 1.0 M NaHCO, (1 mL), the solvents were removed by rotary evaporation and
the residue partitioned between water (20 mL) and EtOAc (50 mL). The EtOAc
solution was washed with water and brine (20 mL each), dried over MgSQO, and
30 concentrated to provide the benzyl azide (96.3 mg) as a yellow oil: low resolution MS
(ES") m/e 616 (MH'); TLC (EtOAc/hexane (1/2)); R, =0.45. To a solution of the
above azide (96 mg, 0.156 mmol) in THF (6 mL) and water (0.2 mL) was added
triphenylphosphine (45 mg, 0.172 mmol). The resulting solution was stirred under N,
for 24 h. The solution was then diluted with EtOAc (50 mL) and washed with 2.0 M
- 35 NaOH (10 mi) and brine {25 mL). The organic solution was dried over MgSO, and



Exampl e 8

2- (3-Benzoyl -t hi ophen- 2-yl -am no) - 3- (4- benzyl oxy- phenyl ) - propi onic acid

A solution of 100 ng (1.78 mmol ) potassium hydroxide in 1 nL water was
added to 35 a stirred solution of 120 ng (0.25 mmol) of Interrredl ate 3 in
10 L MeCH. WehER1907 WO 97/ 31907 PI7/00916 -
PCT/ EP97/ 00916 86

m xture was stirred for 2 h at 20 [err]C?Fn%n adjusted to pH=2 with 5%
aqueous hydrochl oric acid. 50 nL water was added to the m xture, the
It was extracted with 20 nL nethyl ene chloride three tines. The

Or gani C Ppgsésy centdied & t&oé"%  oifWhich was ﬂﬂ%%h?c&ﬂ%@?é{ﬁ-e@gﬂes?ﬁdé gftﬂt €

t hen concéntr at uced press ur|

silica gePHGLMeQH) Péﬁaa%glusphgp gfxﬁrﬁ@e E{emd @mine methylester WSEnmAZﬁﬁtmﬂd
(1:1) sol froni theibenzyEsictsolphs @ yeowwilp low rekolRibnSAE s /e

co ound 6,
1o$ “gﬁ”@ﬁﬁ?&s 3B Sl bt the %‘m& aﬁ?efi » ér“h)
6. 27 IHFI /830 M5Li3H ((3/1/1, 6 mb)yvasstisted far 1 umezsN(dThsrsol_v_ems
g Msi : 0) ] )E‘»weﬁe temovied w r&a@ evé;mmrm ahtithe ?ed\&é@:ssﬁﬁiﬂ#h witér ¢%mL) and
err
2-(2- Benzoth?%l ophen 3* 5]9mH nT?efq{jﬁo% 2’?(8"%? %‘ﬁ%’ﬁﬁ’)to BF{O%W('}H ZCOMHQ
A sol uti of® mV%@oﬂﬁgcqlwtssumqorpotB@g iXtURed WS goncentrated taabominand
added to géntrifugedi (710D sVt aninpf TBE BGuédusd TN waks LBERtEBCARd &hé 1N

wat or'0'ScreaRE, yeiow SRk ﬁ%&s?%ﬁdéﬁ it Weriﬁg el Bl sEndadd e miBfe ToxI
enul si on e yellew selid thug eblainedwassuspendad in wateg K2 sl )and ypphilizededheThe
or gani ¢ plessitihgyeliowcssiid wasd sugpendediin BEtOADuhdOtEntrifuged (BXY € Thefesultingt €,

then concaofd il hadrVALGEMH B rovidkGhe HIE ORBANG (483 mg, 82% yield) as
a yellow powder: - mp 134-136 °C; low resolution MS (ES*) m/e 576 (MH'); high
15 resolution MS (FAB") m/e (MH") Calc. for CasHsaN3O5: 576.2498; Found: 576.2495;

TLC (CHCl,/MeOH (4/1) +1 drop HOAc); R, = 0.30.

Example 83
3-{4-[2-(benzoxazol-2-yi-methyl-amino)-ethoxy]-phenyl}-2-{2-(2,6-
20 dimethylbenzoyl)-phenylamino-propionic acid
Using the protocol reported for Example 73, the title compound was synthesized
from Intermediate 113 and 2,6-dimethylbenzene boronic acid in 13 % overall yieid
and isolated as a yeliow solid: mp 85-90 °C; low resolution MS (ES") m/e 564 (MH");
high resolution MS (FAB™) Calc. for C3,Ha3N5O4 (MH"): 564.2488; Found: 564.2484.
25
Example 84
3-(2-{1-carboxy-2-[4-(2-{5-methyl-2-phenyl-oxazol-4-yl}-ethoxy)-phenyl}-
ethylamino}-benzoyl benzoic acid :
To a solution of Intermediate 124 (75 mg, 128 mmol) in acetone (5 mL)} was added
30 dropwise 2.67 M Jones' reagent (48 mL, 128 -mmol). The resulting dark green
solution was stirred for 2 h. The reaction was quenched with the addition of iPrOH (1
mL). After stirring for an additional 15 min, the mixture was diluted with EtOAc (50
mlL) and washed with 1.0 M HC) (20 ml), water {20 mL) and brine (10 mL). This
solution was dried over MgSO, and concentrated to a brown oil which was fiash
35 chromatographed on silica gel eluting with CHCIL,/MeOH (98/2 containing 0.1%



20 purified by silica gel flash chromatography using CHerr]dJ[err](neat),
Et CAc/ EtOH(9: 1) and finally EtOH(neat) as eluents to provide 90 ny
tile compound. 1 H NVR ( DMSO- d6, 400 MHz) [err] 8.95 (d, 1H, J=7.7),
7.62 (m 3H), 7.45 (m 3H), 7.30 (m 5H), 7.09 (d, 2H, J=8.4) 6.80
(d, 2H, J=8.WPSIBIND (d, 1H, J=5.5), 4.96 (s, 2H). 4.05 (m PEEEPILeYs

(d, br, 1H, J=11.8), 2.90 (dd, 1H, J=1.6, 13134) | ow resol uti on M5 (ESP+)
me 458 25 (MH). Exanpl e 10

3- (4- Benzyl oxy- phenyl )-2(S)[ (4- oxo-4H chr onmene- 3- car bonyl ) - am nol -
propionic acid nmethyl eater. 30 To a stirring solution of 360 ng (2 nmol)

of chromngoAeFab bBiGdu'cE gqg ld&r@étﬂi—[ﬂ tﬁ}[ﬂﬁbﬁ&r@l%&éﬂl—@?l}-@{fﬁxyi C

dd
oyt o e sty ek bRers rtﬁnzmﬁq%c'a é@%*m Eel05 109 5ok a8 vetowos 1
at rt and iow3Iesgufion MS (Es)qu aos (mmenryoaca@lymm (B5/5))] Res10:20. The

hydr ochl ordyigedn é l z&d accordi ﬁrﬁaédlﬁe'&tl ample
wf 3?3 | ue E%C@S%BF erg

}
A errla el
o oveh urRlo pce gwmoupﬂyaggpgﬁﬁ oy 3519 Vel g 1071107

WD 97/ 31906w resolution MS (ES) m/e 589 (M-H'); Anal. Calc. for CssH,,oN2070 SHZO C 70.11;

PCT/ EP97/ LN 487 F % H. 528N,
Si 2 (Hexg'ﬁg} t 'OAC ?)""Sr%vqu? ng 83 o? st Itl e conpound as a Whl te
solid: |ow resol ution NS (ES+ (I\/H—I) 458; RP-HPLC (Dynamax C-8 25cm x

4. 1mm 50-EeHnple 85 CH3CN in HerrJ]Owith 0.1% TFA buffer; 15 minutes; 2
r211_ é 21 Behzti. gaf@m} ng%ﬁ nK "1’"‘""?‘3‘?“ [22(5-1"”’“ 2 ?hef%oxy] pheny
) - rﬁi enyi}-pro lomc aci
To a solution of intermediate 124 (257 mg, 0.43 mmol) in THF (10mL) was added
sodium borohydride (16.5 mg, 0.43 mmol). The resulting solution was stirred under
N, for 45 min and the quenched with acetone (1 mL) and stirred for an additional 10
15 min. After addition of 1.0 M NaHCO; (1 mL) the soivents were removed by rotary
evaporation and the residue partitioned between EtOAc (50 mL) and water (20 mL).
The EtOAc layer was washed with water (20 mL) and brine (10 mL) and dried over
MgSO,. This solution was concentrated to give a vellow oil' which was flash
chromatographed on silica gel (30 g) with EtOAc/hexane (2/3) to give the 2-[2-(3-
20  hydroxymethyi-benzoy!)-phenylamino}-3-{4-[2-(5-methyi-2-phenyl-oxazol-4-yl)-
ethoxy]-phenyl}-propionic acid methyl ester (211 mg, 82%) as a yellow oil: low
resolution MS (ES') me 581 (MH"); TLC (EtOAc/hexane (1/1)); R~ 0.39. A solution
of the methyl ester (45 mg) was hydrolyzed according to the procedure outlined in
Example 32 to produce the title compound (43 mg, 97%) as a yellow solid: mp 87-80
25 °C; low resolution MS (ES) m/e 575 (M-H); Anal. Calc. for C35H3,N,06.0.5H,0) C,
71.78; H, 5.68; N, 4.78; Found C, 71.70; H, 6.08; N, 4.45,

Example 86 )
2-[2-(3-aminomethyi-benzoyl)-phenylamino]-3-{4-[2-(5-methyl-2-phenyl-oxazol-
30 4-yl)-ethoxy}-phenyi}-propionic acid hydrochioride
Using the same synthetic route used for Example 82, intermediate 124 was
converted to the title compound: mp 138-140 °C; low resolution MS (ES™) m/e 576
- (MH’); Anal. Calc. for C35H33N;305 ‘HCI 0.75H,0) C, 67.19; H, 5.72; N, 6.72: Found
C, 87.25; H, 5.92; N, 6.35.
35



A stirred solution of 300 ng (0.57 mml) of Internmediate 21 300 ng (5.2
nmol ) pot assi um hydroxide in 10 niL et hanol was refluxed for 30 mn.
The yell ow solution 10 was cooled to 20 [err]C, 0.3 nL (5.2 nmol) acetic
acid was added to the solution, then 30 nL water was added drogwi se.
The mi xture WA red at 20 [err]C for 30 nin, the RCIYRRR 70008
filtered, and washed with 20 nL water three tinmes to yield 180 ng of the
title conpound: |ow resolution M5 (ESP+) M4 496 (MH); Anal.
(Jerr]Herr]Nerr]gerr]l/2Herr]O Calcd. C, 71.41; H 5.99; N, 8.33

Found C, 71.97; H, 5.98; N 15 8. 33. Exampl e 12
2(S)-2-benzoyl - e,nylam'no)-3-(4-[2-(rrethy|-pyridin-2-y|-am’no)-ethoxy]-
phonyl ) - p cid 20 A solution of 1.85 g (3.63 mmvl) of Internedi ate

26 in 30 @2H{2«3-dinfethyminoaiethyl-benzoyl)-phenylahiino]-3<d-[ReSknathy{aerr ] C was

treated w Q~YallN s dr opw se.

After wart %"5"?53?"%29&?{‘%'%“&‘%&' I t%i\gh‘g%gﬁ %dsmv% #éaﬁ‘rg;rmvegw

under red ﬁ:@& é?ee%'éi?%p‘[séc’ﬂﬂ Bﬁf{g@f mple QKBWFF’H{? B dedvaspenvertad to
treat el wthentitle comipoGnd; mpc12D-124A4C: tow résblutionhMS (ESICim/eaB804 dMH"acARdL Wi t h

Et OAc. Th b Fe g2 R . t i Re. rhULat ed
W th B oA r?g* N.CRHERHGR):1E) BT, 310,28, R .05 e 8462 o
solid. AnCRAIN:%M 0.50 g (97%total yield) of product was obtai ned

upon concentration of the filtrate, trituration with EtOAc, and

filtrati og e'ggsol ution M5 () me 518 (MNa+). 496 (Mt); Anal.
(C[erréH[ € Q’;erq]o 85[err ). C. 70.65; H_6.05 N_ 8. 24 Found C
70. 7410 1, 2dS)41-cRTbOXYs2-{4-(2~(5-methy]:2,phenyl-0oxazol-4-yl}-ethoxy]-phenyl}-

2- ( 2- Benz ethylaiming)-benzuip-adid Ajethyhestey| - pyri di n- 2- yl - am no) - et hoxy] -.phenyl

mol) o O‘B’%ﬁ?ﬁﬂgﬁi‘é BB mg 155 ﬁ%ﬁggﬁw&mm 136% [F140- 19
thee Yo o

te e
18- Ui azaBBaYb) Wrs Shired sndet NeJer b A 59 SMEHGL25 B wescaddad and
The the mixture was\thexy egtiaded with EtOAc (150 mL). This extract was washed with

PCT/ EXS7/ BARd §25 mL) and dried over Na,SO, and concentrated to a white solid. This
material was flash chromatographed on silica gel with EtOAc (containing 0.1%
HOACc) to produce the title compound (450 mg, 80%) as a white solid: mp 140-141
°C; "H NMR (DMSO-dg, 400 MHZ) 5 12.95 (br s, 1H), 7.94-7.88 (m, 3H), 7.77 (d, 1H,
J=8.0), 7.48-7.45 (m, 3H), 7.35 {t, 1H, J=7.9), 7.08 (d, 2H, J= 8.5), 6.82 (d, 1H,

20 J=8.6), 6.69 (d, 1H, J=8.6), 6.59 (t, 1H, J= 7.5), 4.42-4.38 (m, 1H), 4.15 (t, 2H,
J=6.7), 3.75 (s, 3H), 3.09 {dd, 1H, J=5.3,13.9), 2.96 (dd, 1H, /=6.1, 14.0), 2.89 {t,
2H, J=6.8), 2.32 (s, 3H); low resolution MS (ES") m/e 501 (MH"); TLC (EtOAc): R=
0.51; Chiral Chromatography (Chiralcel OD-H, 4.6 X 250 mm, EtOHMhexane (3/7)
and 0.1% TFA, 0.7 mi/min): t, =7.8 min (major enantiomer), 7.2 min (minor

25 enantiomer): 88% ee; [a]p= -9.8°, a = -0.109°, c=1.11 (CH,CI,) (not corrected for ee);
Anal. Calc. for CogHagN,Og: C, 69.51; H, 5.68; N, 5.54; Found: C, 69.40; H, 5.74; N,
5.42.

Example 89
30  24S)-(1-carboxy-2-{4-{2-(5-methyl-2-phenyl-oxazol-4-yl}-ethoxy]-phenyl}-
ethylamino)-benzoic acid 2-aminoethyl amide hydrochloride
To a solution of intermediate 126 {48.9 mg, 0.98 mmol), HOBt (56 mg, 37 mmol),
triethylamine (20.4 mL, 146 mmol) and tert-butyl N-(2-aminoethyl)carbamate (16.9
mL, 107 wmmol) im CH)C), (] mbL) was added 1-ethyl-3-(3-
35 dimethylaminopropyl)jcarbodiimide (22.4 mg, 117 mmol). The resulting solution was



88 sol vent was renoved under reduced pressure, and the residue was

purified by silica gel flash chromat ography usi ng hexane/ Et OAc(4:1) to
yield 70 ng of the title conmpound: | ow resol ution I\/B (ESP+) nle 524
(MH); TLC(hexane/ Et OAc (4:1)): Rf=0.30). 5

2- (1- Met hyl WO Y% phenyl - propenyl am no) - 3{ 4- [ 2- (et hyl - ;P*rﬁizﬁs 5) 6 anino
) - et hoxyl - phenyl } - propionic acid di C\ﬂ/gl ohoxyl am ne salt

stirred suspension of 105 ng (0.33 mmol) 331 nt er medi at e 22, 58.5 ng (0. 36

10 mmol) 1-benzoyl acetone, 0.066 nlL (0.33 mmol) dicycl ohexyl am ne was
refl uxed for 24 hin 7 nL MeOH. 120 nlL anhydrous et hanol was added to

t he sol uti h et h LIl Q f t he
lask ar SHHsSIHE s o ipder N, BRthER Wity Wil 'etEd' D, gtf G A T LI
about 5 niml eachmi 8N Hik(2xhnaturated dH.Cl, wateri ang r28UMNaCEs@X ang i
?22&? : ?ﬁs wrnaemowaﬁ) trw?add@ﬁim drit’] bosr ngsoz,tarfa é&\céngibltédﬁo grvfilﬂv??rued
and was hgm Wag\'%_shc TBF'F %Qfaf’g?? ]08) s'&%@?%ﬂ%@%‘@ﬁ%@‘%"& %Fcﬁ"ﬁ@ tﬁ’g of
the ti 6l e afford (Fomgo5Rtk) of arcolotessuoi:dowNBs¢ESER MSHESHo0/E M4300AM)); TLS2

( DCAHH) ; §nalanefstmd :é" 5935] M sohtih oF this rhatefidh inTHFEOR71.OIMEiBE N

8. 74 Foun ?ﬁ?g,’ 7§ H‘ﬁ " 8&8‘?19'?3% ﬂé S{Ji%e[?ﬂ{}%% S&Tﬁere removegeby rotary

2-(1-Meth
pyE i di n- 2-eypparating)ang: thexgsidgrdalen upnomatalr ¢ Gl and@mdnﬁetbnmhaawru HGHl t
\g:{n e zm [ arneéiréam ﬁﬁhg%ﬂf%&ﬁﬁ&&ﬁr%th @ggglg 0 T/Ee' it was
Et 2NH) egf‘%\/\f’"@? 61M &F’ed §dr gggg “ggde {‘ﬁ% arigss, sali 50
m., t errp Tm meterjatwagslisasivad ind/@ Mzhlj}lhn dRBQnaM'Z rals) and1§tn'tacbdndamfbr 115
n% ; g thhaln Tw)xé dioxabie (Was ?erﬁ&vé@frnf%ﬁlcu% Wm&ﬁqﬁﬁg)ﬂm& compclsund (42 m)g, 1r00% oni
oropens! 28l dedoil DB AR et 1 e ) G e N0l
(R)-2-(1- thy ighsesolgtion M$! (FAB') Calc. fcr C,oHazN.Os (MH"): 529.2451; Found:

propensl arseesz)‘tsa(zrtc?(cﬂtﬂ%m\domsmw Rf20)04: ami no) - et hoxy] phenyl } - pr opi oni ¢
aci d diethylam ne salt (RT:69.8 mn.): 1H NWR (CDCl[err], 400 MHz) 8

11.76 (d, 1H J=8.9), 30 9.46 (s(broad), 2H), 8.11 (d, 1H, J=4.2) 7.77 (d,
oH, J=7. gExample@0 ' oH)  7.37 (d, 2H, J=7.5), 7.09 (d, 2H, J=8.3).

6.75 (d, 2HS){tZarboxy>25a-{2°¢5-methyi-2-pRenPi-okazdi-4-¢1)ethoxy]}-phéaytj) . 4.08

(t, 2H J Eﬁ‘lﬁilmtﬁo)ggeﬁmca&'ld 8$r§ln®pro§yF§mw& h%ﬁ}octﬁo}ige( S '5 2.96 (m

20 By use of the analogous route to Example 89, the title compound was obtained in
95% yield from Intermediate 126 and tert-butyl N-(3-aminopropyljcarbamate as a
hygroscopic white solid: mp 95-98 °C; low resolution MS (ES") m/e 543 (MH"); high
resolution MS (FAB®) Calc. for CyHyN,O5 (MH"): 543.2607; Found: 543.2609; TLC
(CHCly/MeOH (9/1)): R= 0.04.

25
Exaimple 91
2-(S}{1-carboxy-2-{4-{2-(§-methyl-2-phenyl-oxazol-4-yl)-ethoxy]-phenyl})-
ethylamino}-benzoic acid methy! amide
To a solution of Intermediate 126 (49.5 mg, 0.10 mmof), HOBt (6.7 mg, 49 mmol),

30 triethylamine (41.3 mL, 0.30 mmol) and methylamine (12.8 mL (40% solution in
water), 0.15 mmol) in CH,Cl, was added 1-ethyi-3-(3-dimethylaminopropyl)
carbodiimide (22.7 mg, 0.12 mmof). The resulting solution was stirred for 16 h under
N, and then diluted with EtOAc (50 mL) and washed with 20 mL each of 0.5 M HCIi
(2x), saturated NH,CI, water and 2.0 M NaHCO; (2x). This solution was dried over

-35 MgSO, and concentrated to a yellow oil which was flash chromatographed on silica



5H), 1.61 (s, 3H), 1.33 (m 6H). 35 Exanple 15 WO 97/ 31907
PCT/ EP97/ 00916 89

3-{4-[ 2- (benzoxazol - 2-yl - net hyl - am no) - et hoxy] - phenyl } - 2- (2- benzoyl -

phenyi am no) - propi oni ¢ acid The title conpound (24 s _prepared
from 0. 1192"(&7?EWDI) of Internediate 10 and 0.11 gq)@\;ﬁh’ﬁﬁ’m?? of
pot assi um hydr oxi de according to the net hgg of Exanple 5 11 followed by
purification by reverse phase HPLC usi ng Btonitrile/ water (15%to

80% gradi ent over 0.5 h) as eluent |ow resolution MS (FAB) mle 536 (MH);
hi gh resolution M5 (FAB) 536.283 (MH). Cerr]Herr]Nerr]derr]

;gquggﬁpggﬁg@lg? with EOREMBISRE (1) to akford35'8 mg’ (67%) of a doforless dit 18w
3-{ 4- [ 2- ( resoldicay MS 1EST) mle hBi14atMHG) -G dheRansiBtOAg (P1)2 Re k34 - This
Phenygarzn's ﬂfateuﬁ’%lw%@ﬁw?l 'c]giaccoruinththhéiﬁrgser{iﬁangm&@d(ﬁ?a@lemommﬁr gd
of  Exanpl 4 SoApRIRS fpmﬂ%%%fﬁﬁ = e, 85 e, &R0 MR (DMBO.°
Et [ er r§ O Hex46f2 H2)oh 12500 (a4t iH)n 8MI-8.20) (my ZHESB90WNE8-\m, 2813, THEJ.45 (m,
Anal . (O gry) rare ] Phes=2.9), e 40 gd,_lzdkeyid.@) 882 ¢d. 2, H£B8Y & 60%6.53 ?@ 21,
J- 54 Foun %Mﬁ 5615 . 210 76.5), J02 (aa, Ty, S5 R TbS 367 s, &,
3- {4-[ 2- ( BéS (ka3 J24I5)m2 3 I(s.aBH)olowe résniytiorp MBS (ES™ P (2 -50D- (dH) | TIE oxo-
3- PHEReneEeR (2 f) R@)0.06.0P1 oni ¢ acid dicycl ohexyl ami ne sal t
10
Example 82
3-»{4-[2-(benzoxazo!-2-yi-methyl—émino)-ethoxy]-phenyl}-2-[2-(3-hydroxy—
benzoyl)-phenylamino]-propionic acid
The title compound (140 mg) was prepared from 500 mg (0.88 mmol) of
15 Intermediate 130 and 111 mg (2.65 mmol)} of lithium hydroxide monohydrate
according to the method of Example 32 followed by purification via silica gel
chromatography using MeOH/dichloromethane 1:19 as eluent. low resolution MS
(ES) m/e 552 (MH"); RP-HPLC (50-100% CH,CN in water with 0.1% TFA buffer, 25
min): t, = 7.46 min.
20
Example 93
3-{4-[2-(5-methyl-2-phenyl-oxazol-4-yl)-ethoxy]-phenyl}-2-[2-(4-
propylisulfamoyl-benzoyl}-phenylamino]-propionic acid
The title compound (31 mg) was prepared from 70 mg (0.102 mmol) of Intermediate
25 131 and 21 mg (0.31 mmol} of lithium hydroxide monohydrate according to the
method of Example 32 followed by purification via trituration with MeOH/hexane
(1:19) and then EtOAc/hexane (1:19): low resolution MS (ES) m/e 668.3 (MH"); RP-
HPLC (50-100% CH.CN in water with 0.1% TFA buffer, 25 min). t, = 14.52 min;
Anal. (Cy;H;N,0,S°0.5H,0) C, 65.66; H, 5.66; N, 6.21 Found C, 65.82; H, 5.61; N,
30 6.18.

Example 94
2-[2-(3-amino-benzoyl}-phenylamino]-3-{4-[2-(5-methyl-2-phenyl-oxazol-4-yl)-
ethoxy]-phenyl}-propionic acid



The title conpound was prepared fromO0.35 g (1.0 mmol ) of Internedi ate 8.
0.22 nL (1.1 mmol) dicycl ohexylam ne and 0.18 g (1.11 nmol)
1- benzoyl acet one accordi ng to the method of Exanple 14: 1H NWR

( DVBO- d6, 309@%@ 11.47 (d, 1H, J=8.9) 25 7.84 (m 2H), Pzg{%g%,éw

7.31 (d, 1H, 7.18 (m 3H), 7.03 (t, 1H J=7.5),

J=8.3), 5.60 (s, 1H), 4.25 (t, 2H, J=4. 9) 4.07 (m 1H), 3.91 (t,

J=4.8), 3.26 (s, 3H), 3.14 (dd, 1H, J=4. 3} 174, 2), 3.01 (m 2H, 2. 81 (dd,
1H, J=8.8, 13.7), 1.99 (s, 3H), 1.80-1.05 (m 20 H); | ow resol ution M5
(FAB+) me 500 (M+ DCA+) 182 (DCAH+). 30 npl e 18

g1y- L2 R eBmbdinte (B ol v prsmars, PR 63 6 1 fé rafnei) Sansipedine
salt” g <23 andt 1@ m@r@@@nmn(@)? of thiumabyqresider egnphydrate 3§c@rd(ng o thel )
of Inter mﬂe@fo@ SPExdmple 32 folloviet &yramﬂre\.aﬁbrwxa SNEX e EhismaBgrdphy with (1. 0

mol ) 1-(3 bﬁ%iﬂéﬁ‘ﬁ}&\’ oromethane (gradient of 4.7’ %1901) as eluent follpwed by

PCT/ EP97/
but ane 81, 3muraimn mﬂaoMteryhexanehél 19X aodl thén EtA/hexane (1EB)NIGW (rEAEIGHOIS,

300 rhle 862 AR tIRPEHPLY (fJﬁﬂJ/Q)cﬁéHn(W wmhw/z#g grg

J=7.8), 7

TR TIE csy kAo - oot MO AT

3.15 (dd, remure&3632342 4), 3.02 (m 2H), 2.82 (dd, 1H J=8. 8 5 13.7),

2.00 (s 3H), 1.80-1.10 (m 20H) low resolution M5 (FAB+) nmle 626 (MH+

DCA+) , Exanpl e 19

3- (4 [Q ( -2-yl - et hyl - am no) - et hoxy] - phenyl } - 2- ( 2- benzoyl - 4- net hy
2-[2-(3-methanesulfonylamino-benzoyl}-phenylamino]-3-{4-[2-(5-methyi-2- -

phenyl-oxazol-4-yl)-ethoxy]-phenyl}-propionic acid
The title compound (23 mg) was prepared from 60 mg (0.10 mmol) of Intermediate
133 and 1 mg (0.28 mmol) of lithium hydroxide monochydrate according to the
15 method of Example 32 followed by purification via silica gel chromatography using
MeOH/dichioromethane (1:9 with 1% acetic acid) as eluent: low resolution MS (ES)
m/e 640.2 (MH'); RP-HPLC (50-100% CH,CN in water with 0.1% -TFA buffer, 25
min): t = 12.02 min; high resolution MS (FAB) 640.2116 (MH'), C3sH33N;0,S
requires 640.2117.
20
Example 96
2-{2-(3-methoxycarbonyiamino-benzoyl)-phenylamino}-3-{4-[2-(5-methyl-2-
phenyl-oxazol-4-yl)-ethoxy]-phenyi}-propionic acid
The title compound (28 mg) was prepared from 50 mg (0.79 mmol) of intermediate
25 134 and 12 mg (0.28 mmof) of lithium hydroxide monohydrate according to the
method of Example 32 followed by purification via silica gel chromatography with
MeOH/dichiocromethane (1:9 with 0.1% acetic acid) as eluent and trituration with
EtOAc/nexane (1:9): low resolution MS (ES) m/e 642 (MNa"), 620 (MH"); RP-HPLC
(50-100% CH,CN in water with 0.1% TFA buffer, 25 min): t, = 13.73 min); high
30 resolution MS (FAB) 620.2384 (MH"), C3gH33N4O; requires 620.2397.

Example 97
2-[2-(3-hydroxy-benzoyl)-phenylamino]-3-{4-[2-(5-methyl-2-phenyl-oxazol-4-yl)-
ethoxyl-phenyl}-propionic acid

-



10 phenyl | am no)-proplonic acid The title conmpound (5 ng) was
prepared from0.10g (0.2 nmol) of internediate 11 according to the

nmet hod of Exanple 11 followed by purification via reverse phase HPLC
usi ng acetonjtril e/vvat er (15%to 80% gradi ent over 0.5 h) as eluent: |ow
resol uti on MBOERAE® me 550 (M) ; high resolution M5 (FAB) BETERSHEPE 409
(MH), 15 derr]Nerr]Jerr] requires 550, 2342. Exanpl e 20
3-(4-[2-(benzoxazol - 2-yl - et hyl - am no) - et h‘b‘»?y] - phenyl ) - 2- (2- benzoyl - 4- chl or
0- phenyl am no) - propi onic acid 20 Reaction was perforned behind a

bl ast shield. To a stirred solution of 0 20 g ( 0.5 mol ) of

i 30 offie BiRdmBohin 13 i) EC blerared 1155 567w (808" farmbh chimierpasiate
(11) acetal3 and 1316108 . (Olﬁl roneth Ofvzllﬂ\lummMraxubymoabMaté ccordingeto the
Sotvens ”%@ET@;@E@“&“@?&"@;%‘%%‘j;?“ 2 gﬁ% fiphl wity

for (ragient gf 1 ff c aci sluegnt ande
et ahrvic v e gﬂm&m'awm;awm s m;%“ afent.
2 o
( 0 mo )Hathsoamx.nu wm@eﬁﬂﬁﬁ%ﬂhﬁﬂw Qﬁﬁhﬁt 5 ﬁ?ﬁd g.ﬁrﬁ,h 20

e of vat dih resolfin s IFAR) FnaBal 2 18, B et tasime $63.29621 5.6, A

yel l ow precipitate was 30 collected and washed with water and then washed
wth hexarexambR ¢®!1d was dried under vacuum at 40[err]C for 0.5 h
and fl.‘ usi ng MeOH net hyl ene

chi or 196 (2ridyS-catihelimbing Ko pBany GO EIP a4 -ethyi-2-phenyi-

recrystal mml—ﬂrw}rpﬂmmmmhpmmqmqwm aining 1% MeOH) to yield 29.7

g OfTHEi cbinpoandR e Al 01&: iR 7§ ROR2 MiolpSPirkdHadiadnal -

PCT/ EP97/ OB 2nd 16.0 mg (0.38 mmol{ Whium hydroxide monohydrate accogding to the
method of Example 32 followed by purification via silica gel chromatography with

15 EtOAc/hexane (1:9) as eluent: low resolution MS (ES) m/e 618 (M-H)*; RP-HPLC

(50-100% CH5CN in water with 0.1% TFA buffer, 25 min): t, = 10.06 min; high
resolution MS (FAB) n/e 620.2384 (MH"), C35H13N;0, requires 620.2397.

Example 99 :
20 2(3)-(2-benzoyl-phenylamino)-3-{4-[2-(5-methyl-2—pyridin-4-yl-oxaioM-yI)—
ethoxyl-phenyl}-propionic acid
The title compound (191 mg) was prepared from 210 mg {0.37 mmol) of
Intermediate 143 and 48.0 mg (1.12 mmol) of fithium hydroxide monchydrate
according to the method of Example 32 foliowed by purification via silica gel
25 chromatography with MeOH/dichloromethane (1:8) as eluent: low resolution MS
(ES) m/e 548 (MH"); high resolution MS (El) m/e 548.2194 (MH"), Ca3HagN305
requires 548.2185.

Example 100
30 2(S)~(2-benzoyi-phenylamino)-3-(4-{2-[5-methy}-2-(4-methyl-piperazin-1-yl)-
thiazol-4-yl}-ethoxy}-phenyl)-propionic acid hydrochloride
The title compound (429 mg) was prepared from 500 mg (0.84 mmol) of Example 42
and 110 mg (2.52 mmol) of lithium hydroxide monohydrate according to the method
of Example 32 followed by purification via silica gel chromatography using
35 MeOH/EtOACc (gradient of 2:3 to 3:2 to 4:1) and acidified with 0.75 mL (0.74 mmol)



CerrJHerr]Nerr]derr]d, C 67.43% H, 4.95% N, 7.37% Found C, 67.36%
H 4.95% N. 7. 35% Example 21 5

3- [4 (1- Benzoxazol - 2-yl - pyrrolidin-3-yl oxy) - phenyl ] - 2- (2- benzoyl - phenyl am n
0) pr0|on| acid To a stirring solution of 130 gmol )
of | nt er med¥8e in 3 nL of dioxane and 3 niL H[err]S%Eg’g-’a@ged 10 ny
(0.23 mol , 10equiv.) of lithium hydrox4de. The resulting solution
was stirr_ed 12h at RT then acidified to pH2 The reaction m xture 10 was
poured into 50 nL of Et OAc and washed with brine (1 X 10 nL). The orgapic

| ayer was separated, dried (MgSO), and the solvents renoved in vacuo.

ﬁg&' f lgcatdfOﬂ myﬂel lm Sethf |eﬂ'|bﬂ511?§®o|%ﬂlt wspmh@wmhww?? g Wﬂﬁem@ /
c a cQ ow
oo o oty a“ bl Wi eSUROAL M RE I oy
4.6mm  10esoltionIeN (ES)Hme 585 (MHY); bigh respiutionuMSe(E!) 76/enb8R2541 (MH)

m./ mn); n). Exanpl e 22 3-[4-(1
- benz azo{zﬁiﬁﬁd-%p?ﬁggé%%f}%g?sl m t hoxy) - phenyl - 2- ( 2- benzoyl -

phenylPam no) - propi onic acid 20 The title conmpound (150 ng) was prepared
from 0. 17Exapl€®0tnol ) of Internediate 31 according to the nethod of

(Egam e l¥s) fsgern&sgi-ahba ahﬁnsmargqsﬁﬁamm«-m-buﬂﬁdaﬁsw MeOH
3-[4-(1- b%'nfmeoﬁ-!'l thiaz %%aﬂm rhanyl):RroRionic agid .y - 2- (2- benzoy! -

phenyl am 'ﬁme title cpmpoiund {80 dhg) was firepared fremc tdH mg(D. zQ mriviofy pf indermpedinter ed
fromsg @hd936 (rjmgl .69 nlua& rdrethdh® hydroxidtd niériohyd l'éts adeordiRg rfatméd of

T ] At ol B e Ul s
(d er r ] HNeOHERAS @vadrqnt@fgﬂ[ to ﬁm:) logoresghition. M re/e, 669 (W-HY; high 7. 27
Found C, rédofition 'Ms SFQB) e 671 2815 (MH* t) EXR 49634equ1res( 271 .2903.

3-{4-[ 2- Benzoxazol - 2-yl - met hyl - am no) - t hoxy] - phenyl )
cycl ohexanecar bonyl - phenyl am no) - proplonic acid 35 The title conmpound (44
ng) Wes (Exemple|182om 61 ng (0.11 mol) of Internediate 12 according
to the nmejisyqd20enzepiBhenylantifbl-3u@d206-Rethylizpigerazinipyl-thig2oloeyiyt | ash
ethoxy]-phenyl}-propionic acid
To a stirred solution of 65 mg (0.10 mmol) of Example 101 in 1 mL of 1,4-dixoane
was added 1.5 mbL of 4 M HCl in 1,4-dioxane. After stirring at RT for 3 h, the soivent
20 was removed in vacuo. The residue was purified by reverse phase HPLC using
acetonitrile/water with 0.1% TFA buffer (gradient of 30-50% over 30 min) as eluent
to give the title compound as a monotrifluoro acetate salt: low resolution MS (ES)
m/e 571.2 (MH'); high resolution MS (FAB) m/e 571.2382 (MH"), C,,H3,N,O,S
requires 571.2379.
25
Example 103
2(S)-(2-benzoyl-phenylamino)-3-{4-{2-[5-methyl-2-(4-methyisulfonyl-piperazin-
1-yl)-thiazoi-4-yi]-ethoxy}-phenyf)-propionic acid
The title compound (123 mg) was prepared from 140 mg (0.21 mmol) of
30 Intermediate 149 and 26 mg (0.60 mmol) of lithium hydroxide monohydrate
according to the method of Example 32 followed by purification via trituration with
EtOActhexane (1:19): fow resolution MS (ES) m/e 647 (M-H)";high resolution MS
(FAB) m/e 649.2151 (MH"), C33H36N,04S, requires 648.2155.

35 Example 104
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WO 97/ 31907 PCT/ E97/ 00916
92 col um chromat ography using DCM/ MeOH 9 / 1 / as eluent: |ow
resol ution M5 (API ) me 542.3 (MH); RP-HPLC (VWdac C- 18, 25 cm x

4. 6mm  10- QQJBI%%}}J, Herr]Owith 0.1% TFA buffer; @C%&%’&% 1

m./mn); tr= mn (tC= 3 nmn). 5 Exanple 25

3-(4.[ 2-Benzoxazol - 2-yl - met hyl - am no) - et hox%/# phanyl) - 2- ( 2- benzoyl -t hi ophen
- 3-yl am no) - propl oni ¢ aci d. The 1¥%t1 e conmpound (44 ng) was
prepared from 113 ng (0.20 nmol) of Internediate 13 according to the
met hod of Exanple 21 followed by purification via silica gel flash 10

(Pl i S-S EAky 2ot melkinhio phom Bl ERnen iR aihPy ) ox

in H bengoicpel 'DGM?FRFbuffer 25 minutes; 1 mb/mn): tr= 12.60 mn
(tO= 3 i n)yhe title corﬁmmd 04fig)lwas prepared from 280 mg (0.61 mrno!) of Intermediate

sl trif aPo R g, W%@”@fﬂh\ﬁﬁ BB Xh%h@aa%”ﬁécarﬁr Sole> B
of | nt €% nemethed of Example 321 followed bylpurtﬂcatlm wia s@ca)fgetrsmmpaiogl]aphatusrmg was
added 9. 8 wWiOR/EDXN: @?@&aent?of(b £@/1'9) asferhe&ﬁoﬂ lPésolution mssa_d L on

The aqueout)idydh ltier MBIFAR te 4834720 QAT GaHdiad: écff“@‘f% 5%5%?

The organic layers were dried (MySO4), and the solvents renoved |n
vacuo. Pur leO105 by preparatory reverse phase HPLC usi ng 15-80%

the 't 190 ﬁﬁ%ﬂa&% B ety 2 -Reiy fvlﬁérfe%éﬁ?&l%rf’ré%g
m/ e 429 ym,oxu}@henvbatbybmi -bengpicagide f or
The title compound (150 mg) was prepared from 360 mg (0.65 mmol) of
Intermediate 156 and 92 mg (2.19 mmol) of lithium hydroxide monohydrate
according to the method of Example 32 followed by purification via silica gel
15 chromatography using MeOH/EtOAc¢ {gradient of 3.2 to 3:2 with 1% NH,OH to 4:1
with 1% NH,OH and 1% water) as eluent: 'H NMR {(DMSO-dg, 400 MHz) 5 8.04 (d,
1H,J=6.8),7.72(d,1H,/=8.0),7.26 (t, 1H, J=7.2),7.04 (d, 2H, J = 8.4), 6.72 (d,
2H, J=18.5),6.59 (d, 1H, J= 8.7), 6.47 {, 1H, J = 7.2), 4.06 (m, 3H), 3.74 (s, 3H),
3.26 (m, 4H), 3.03 (dd, 1H, J= 5.1, 13.8), 2.87 (dd, 1H, J=86.5, 13.7), 279 (t, 2H, J
20 =6.8), 2.34 {m, 4H), 2.19 (s, 3H), 2.17 (s, 3H); TLC (MeOH/EtOAc low resolution
MS (ES) m/e 537 (M-H)'; high resolution MS (FAB) m/e 538.2328 (MH"),
CosH1N,OsS requires 539.2328.

Example 106
25  2({S)-{1-carboxy-2-{4-[2-{4-chloro-phenyl)-ethoxy]-phenyl}-ethylamino)-benzoic
acid methyl ester
The title compound (142 mg) was prepared from 230 mg (0.489 mmol) of
Intermediate 157 and 70 mg (1.67 mmol) of lithium hydroxide monohydrate
according to the method of Example 32 followed by purification via silica gel
30 chromatography using MeOH/EtOAc (gradient of 0:1 to 1:19 to 1:9 with 1% NH,OH)
as eluent: jow resolution MS (ES) m/e 452 (MH)"; high resolution MS (FAB) m/e
454.1421 (MH"), C,5H,,NO;Cl requires 454.1421.

Example 107



25 (derr]Herr]Nerr]Jerr]: calcd. 431.1938; found 431. 1965 (MH).

Exanpl e 27
3-{4-[ 2- (Benzoxazol - 2-yl - net hyl - am no) - et hoxyl - phenyl ) - 2- (2- br ono- benzyl ) -

propl oni c acij rifluoroacetate. 30 The title compound (31 E 916
pr epar ed fro?ﬁd%%“é”r:'rg (0.0991 mmol ) of I nternedi ate 16 according to
the nmethod of Exanple 26 followed by puri f* at lon via preparatory
reverse phase HPLC using 15-80% CH err] CN 1H[err] Owith 1% TFA buffer as

eluent: low resolution M5 (ES) m/ e 507 (MH); high resolution M5 (FAB) m
| e for Cerr]Herr]BrNerr]Jerr]: calcd. 509.1075; found 509. 1085

|(:.2:/|-|-_|7 )EP9§/505§$_LH1 'Cafb"-'xy'z'(“-mﬁtymﬁ\ethoxy-phenyl)-ethoxy]-phenyl}-
Exanpl e 2gethy Eiarmno)-i:»enzcm: acid methyl ester

3h(4 [ 2- (gﬂ'h;%gg;lggsfﬂpwﬂdrﬁ(ﬂﬂﬂ M) was- prépared- h’bﬂgﬂ%} ggdf}g?}‘é gvmowal on
Chromene- oy 484! %8 nfé Oﬁg&pza of of . lithi f yarpxd 8

ooty b Na'gmmsemw RO S i e ol Soaaatp mﬂ:::?g!!e*rhe
resul ting chrdmatogmaphy sising MBOHVEtOAct(gkadlemeofCDﬂato 1N92w(thl-thMJ.OH ) as

am noet hy| eﬂuen low @MﬁogPMfgﬁy)m}e %&e @bﬁ l%ls (l§§ r(%g&ﬂ\gn 10

mL of DWVF m Xt ure over ent
was renovegaoﬁﬁ§27 (Mﬂjbc%zb“"n OgFy requifps: oﬁé§f5ﬁu @IM As (1O Res
washed witB.6BN HO, sat NaHCO err]aq. and 10 water. EtOAc was evaporated
provi dggg 300 ny of yellow oil (M5 (ES+) ( M+H =504)). Ol was re

di ssol ved l n Et %c go ng of 10% Pd/ C were added and reaction m xture
was hydr og er atm pressure overnight. Catalyst was filtered off

3-{4-[2-{Benzoxazol-2-yl-methylamino}-ethoxy]-phenyl}-3-(4-benzoyl-
thienylamino)-propionic acid
A solution of 100 mg (0.18 mmol) of Intermediate 160 in 5 mL of ethanoi and 1 mL of
15  water was heated to reflux with 30 mg of KOH for 45 minutes. The solution was
concentrated to an oil, acidified with 0.1 N HCI to pH = 5, and extracted with
chioroform (2 X 20 mL). Concentration and purification by silica gel chromatography
eluting with EtOAc, then 1% acetic acid in EtOAc gave the title compound (45 mg)
as a yellow solid: low resolution MS (ESP") m/e 542 (MH") ; TLC (EtOAc with 1%
20 AcOH). R,=0.38.

Example 109
3-{4-[2-(Benzoxazol-2-yl-methylamino)-ethoxy]-phenyl}-2-(2-{(4-
biphenylcarbonyl)-phenylamino)-propionic acid.

25 To a solution of 0.9 g (1.44 mmol) Intermediate 162 in 5 mL water and 50 mL MeOH
was added 0.6 g (144 mmol) LiIOH. The mixture was refluxed for 0.5 h,
concentrated, and partitioned between pH 7 phosphate buffer solution and EtOAc.
The concentrated organics were purified by silica gel chromatography eluting with
0-5% MeOH in CH,Cl, to yield the title compound as a yellow solid: 'HNMR (CDCl,,

30 200 MHz) 5 9.00 (brs, 1H), 7.7-7.6 (m, 7H), 7.5-7.35 (m, 5H), 7.2-6.95 (m, 5H), 6.75
{m, 3H), 6.63 {, 1H, J=7.5), 4.45 (br s, 1H), 3.27 (s, 3H), 3.2 (d, 2H, J = 5.7; Low
resolution MS (Cl) mle 612 (MH"). '

Example 110



and sol vent evaporated providing 190 ng of am no ester as yellow oil which

was used without further purification. To a stirring solution of 90 ny
(0.5 nmmol ) of 15 chronone-3-carboxylic acid in 15 nL of CHerr]C[err] at
O[err] C were _added several drops of DVF fol | owed by

%Z%njnoog 2M
sol ution of 8)?5’?@” chloride in CHerr]OJ[err]. The resulti é:T PEI0094%1 uti on

was stirred 3 h at rt and 190 ng (0.5 mol ) of previously prepared am no
ester and 50 ng (0.5 mmol) of triethylam n22in 15 nL of CHerr]d[err] were
added and stirring continued overnight. Solvent was renoved under
reduced pressure and 20 residue dissolved in mxture of THF and water and
0.5 nL of 1n NaOH were added and m xture was stirred for 3 hr. 30 ng
(0.5 mol ;{éﬁﬁd@aﬂz@moﬂzw&memmlm@thoxyl-ebpnnlm-ﬂemmmr reduced

pressure. pehd&ft ﬁh ropidhicadti@dy RP Prep. HPLC affording 11 ng

f titl | ut Vi - PLC

(Dynanax Eﬂg‘%@fé&m ﬁ%?%s%w“@s@#@ (45 e dnSmecinte 187 4t P

25 15 nmi mg &iOH (0. Wé/mmnb) -acpordinng mrprocedureqmiqu i Example 32 followed by

2(9)- |(§ B ﬂﬁf%ﬁémhhﬂawhmﬁm withdhd>ximes: h&trhMR a?@me mw 8! b foxy] -
i

55T 0" Atk o €30 8. Gu2th Vi8S, 7300h 28, ot 4 1B 5 B 6 esm e

equi v) of 618 (@A, 18t 43 @, 1id), n@‘lat(nR'l‘ZH)oB 8 (i, SH)C3.2 (s, IHi G[l(m] 2HY, Bow

hexane: Et %uﬁmpnﬁegsgwﬂ gant anmount of starting material at

Rf =0. 51 and a maj or new conponent at the origin. The solution was treated

with an additional 6 ng of LiOH and stirred for an additional 2 h at
whi chti®oi Examgbe13di cated 35 no remmining starting material. The sol ution

was neutr Qa‘gzgd(ﬂiéhﬂ%&-ﬁ-@l%eﬁyﬁmmo)-ethoxy]-pheny!}-Z-{ZMQn%?l‘ﬁJﬁ‘szoyl)
PCT/ EP97/ 0
nylammo)-propionic acid
To a solution of 760 mg (1.35 mmol) of Intermediate 165 in 70 mL MeOH and 15 mL
water was added 0.57 g (13.5 mmol) LIOH. The stirred solution was refluxed for 4 h,
15 concentrated, taken up into water (15 mL) and CHCI; (15 mL) and the aqueous
phase adjusted to pH = 6-7 with 1.0 N HCI. Extraction with CHCI, followed by silica
gel chromatography purification eluting first with EtOAc, then EtOAc with 0.5%
AcOH provided 90 mg of the title compound: TLC (EtOAc with 0.5% AcOH): R, =
0.44 ; Low resolution MS (ESP") m/e 550 (MH®).
20
Example 112
3-{4-[2-(Benzoxazol-2-yl-methylamino)-ethoxy]-phenyl}-2-(2-(2
-methyl-benzoyl}-phenylamino)-propionic acid
The title compound was prepared from Intermediate 166 (687 mg, 1.22 mmol) as
25 described for the preparation of Example 111 to yield 500 mg of crude product.
Purification by silica gel chromatography eluting first with 40-50% EtOAc in hexanes
foliowed by 10% MeOH in CH,Cl, gave 200 mg of the title compound. A pure
fraction (21 mg) was obtained by preparative TLC (2000 microns, elution with EtOAc
containing 0.5% AcOH): TLC (MeOH/CH,Cl,, 1/9). R, = 0.35; Low resolution MS (Ci)
30 m/e 550 (MH").

General Procedure for Preparation of Examples 113--128
A Whatman syringeless filter device PTFE “"Autovial®™ 12mL capacity with a 0.45 mm

PTFE membrane with glass microfiber was charged with 100mg {1.1mmol) of
35 Intermediate 118, followed by 4ml of THF, the appropriate alcohol (5 mmol), DEAD



I N aqueous HCI and subjected to rotary evaporation to renmove THF. A yellow
m xture resulted which was extracted with CHC [err] (3x20 nmlL). The conbi ned
extracts were washed with water (3x50 mi), dried over anhydrous MySO4,
and concentrated in vacuo to afford 0.20 g (99% of the title corrpound
as a yel | ow MSaMBIAYY 85-90[err]C, 5 1H NMR (DVBO-d6, 200 MAYER#PP6 3. 66
(d, 1H, J=7.8), 7.91 (m 2H), 7.64-7.33 (m - 10H), 7.13 (d, 2H, J=8.3),
6.82 (m 3H), 6.62 (t, 1H, J=7.5), 4.54 (%31 H), 4.15 (t, 2H,
J=6.5), 3.10 (m 2H), 2.90 (t, 2H, J6.5), 2.34 (s, 3H); low resolution M
(ES) me 547 (M—|+) Anal . (C[err] H[err] N[err] Jerr]0.3Herr]O Calcd.
C, 73.98; H 5.59; N, 07_Fou 5.62; N 5.00 TLC
(CH err] C [(2rmmolEod gshqy) lj’haFRp&B'iéS nlmol) Aﬁeﬁsaamd%‘sns used TMAD (1,1
2h( 22 lB)enzox&oaB gu-ariethylfohmiatide)- (5 nerhbipramghany ICH, Chi BB | astal satvérdx After
pheny pra e 0 m
200 g (0. taffe £y Ghtoyiass pp 2l ?fé%%!;?k&?é?a!%*&ﬁésﬁ%%ﬁéa@?%ﬁ{ §ehibs
Exanpl e 12 ofgplv washes)of the twsin ibrtheifaliowing qr¢¢rt MePH. FHELIMB Fhi2CI2e /
g;ﬂ Og (7)1‘) sE mrérit drib@\ior 8Ominlt IThe reBin(WaScieaved By’ fehfritnt wm} 109, triffadroachtis +

k
67.54; H, 4k '"ﬁeé'wﬁr Qﬁ“@le Eﬁﬁ?g ‘@'Jéé"éé‘gdﬁl"%rz?’ %%&N’F‘ ‘i)ag@é}%b’e’%e
Exanpl e 31Glass Column Processor unit, evaporated under N2, and dried under high vacuum
3-[4-(2- Beﬁplznmdm}dlﬂg ytrudehpioduch h ©dyndouads 2 wess Zthieh- Bhajeﬂemmofurther

0007 ol Pobfcation. by i 5 WZ@&P&? B, %‘*ﬁ‘%ﬁé@ﬁ% MG
f ol | owd@ prlﬂGQﬁr%&QWﬁ w50X2pi mmad. D@ﬁ-ﬁmmHZO 0:408% Bnevee R e ?ﬂ\'&se
MPLC puri f ieaiLi/em, UsloRBoredCall 2200 B0 RNtlifladrsaeetit radi® in acetonitritd) B=0.1% as

L, RN U N oAl i s G s

mm I S-5mm, 12 B at 1.5mbL/min. over 30 min, monitored at

30 Exanpl @
2( S)-(2-be 1220)8=mmwﬂeambm3aﬁén{ acétbnitile W03 % Hiflltdueelis apiddn watexazol -
1 y) - et hoxy] - phenyl } - propionic acid To a stirring solution of
190 ?0 32 mmol) of Internediate 44 in 7 nL of THF / MeCH / Herr]O
(60 Examplg3d3;dded 0.50 nl (0.50 mol, 1.6 equiv) of a 1.0 M
2-(2-Benzoyl-phenylamino)-3-{4-[2-{4-chloro-phenyl)-ethoxyl-phenyl}-propionic
acid

Reaction of Intermediate 118 with 2-(4-chlorophenyl) ethanol using the general
20 procedure described above afforded a yeliow solid: MS (ESP+) m/e 538 (MH ),
Anal. (C3HsNOLCIeTFA); HPLC: t, = 22.43 min.

Example 114
2-{2-Benzoyl-phenylamino)-3-{4-[2-(4-methyl-thiazol-5-yl)-ethoxyl-phenyl}-

25 propionic acid
Reaction of Intermediate 118 with 2-(4-methyl-thiazol-5-yl) ethanol using the generai
procedure described above afforded a yellow solid: MS (ESP+) m/fe 487 (MH Y
Anal. (CgH;5N,0,S *TFA); HPLC: t, =17:43 min.

30 Example 115
2-{2-Benzoyl-phenylamino)-3-{4-2[-(4-chloro-phenyisulfanyllethoxy]- phenyl}-
propionic acid
Reaction of intermediate 118 with 2-(4-chlorophenyisulfanyl) ethanot using the
general procedure described above afforded a yellow solid: MS (ESP+) m/e 532

. 35 (MH'); Anal. (C,oH,sCINO,S-TFA); HPLC: t, =22.65 min.

T R
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solution of LiOHin Herr]O The resulting solution was stirred 18 h at RT,
t hen was oured into 50 mL of Et OAc and extracted with 1 N HCl (2 x
50 n). Thewé’rﬂjg"ﬁ?o | ayer was separated, dried (I\/gSOImegﬁﬁmt"?fe

sol vents renoved in vacuo. Purification of the yellow solid by
~trituration in EtOAc / diethyl ether 1: 1 ¥ 1owed by 5 vacuumfiltration
and drying under vacuum afforded 96 ng of the title conpound as a
yel | ow anor phous solid: |low resolution M5 (FABhm/ e 578 (MHerr]), 577
(Merr]; RP- HPLC (Dynamax C-8 25cm x 4. 1mm 30-80% CH3CN in Herr]O
with 0.1% TFA buffer; 30 minutes; 1 nb/mn): tlerr]= 25.59 mn. 10

Exanpl e 3Example 116

2(S-(2-benzeVie Hjﬂ@m‘\ J_f‘(.@ ggdg,@yﬁe&# x§)- ;Wﬁfﬁ?l | - 4-
| i | pRopeni S
\>//va)s pr epaﬁﬁ%ﬁ?éy a "5 4d§opropyl be rm%{t 'és'ﬁg' ﬁdggzefgl m_

(0. 73 $mobrockdure deserjbedr abaovb éffd!ﬁed lauyeliow séhd. M8l (ESPY) mAd &16] W-ENEQF di ng

;O ;22 Eﬁ‘er?ﬁ?@‘%&% qﬁ!‘ﬁ[g %mo{al §d56?: 72. 33( Nﬂ[e”]

5.18; N, 4.96, Found C, 2 24; H, 5.23; N 4 89. Exanmpl e 34 20
2(S) (2- bMﬂW am no) - 3-{4-[2- (5-net hyl - 2- (5- et hyl -t hi en-2-y1) - oxaz

d 2
ng) vvas pr e ar e@iéw?“ W mo())gﬂff)ﬂ-a@ﬂb?o-%%hgyloxyl) r?mﬁxgi 'Jg? (ia&i}%ﬁd (
m (1180 Regetion of elatﬁrm?d e a118 gwith sichiorebenay! | alephqi using the Qenefa*
procedure described above afforded a yellow solid: MS (ESP+) m/e 486 (MH ); Anal.

(C29H24CINOTFA); HPLC: t, =21.95 min.

Example 118
15 2-{(2-Benzoyl-phenylamino}-3-{4-[3-(4-methoxy-phenyl)-propoxy]-phenyl}-
propionic acid
Reaction of Intermediate 118 with 3-(4-methoxyphenyl) propanol using the general
procedure described above afforded a yellow solid: MS(ESP+)m/e 510 (MH‘);
Anal.(Cy,HaNO, TFA); HPLC: t, =23.48 min.
20
Example 119
2-{2-Benzoyl-phenylamino)-3-{4-[2-{4-dimethylamino-phenyl)-ethoxy]}-phenyl}-
propionic acid
Reaction of intermediate 118 with 2-(4-N,N-dimethylaminophenyl) ethanol using the
25 general procedure described above afforded a yellow solid: MS(ESP+) mv/e 509
(MH’); Anal.{C3H:oN,04TFA), HPLC: t, =16.81 min.

Example 120
2-(2-Benzoyl-phenylamino)-3-{4-[2-(4-bromo-phenoxy}-ethoxy}-phenyi}-

30 propionic acid
Reaction of Intermediate 118 with 2-(4-bromophenoxy) ethanol using the general
procedure described above afforded a yellow solid: MS (ESP+) m/e 560 (MH');
Anal. (CyoH2gBrNOg TFA); HPLC: t, =21.28 min.

35 Example 121



H err] O according to the nethod of Exanple 32: low resolution Ms (FABpm/ e
568 25 (MHerr]), 567 (Merr] ); Anal. (Cerr]JHerr]Nerr]derr]S) Calcd.

C, 69.95: H 5.34; N, 4.94, Found C 69.31; H, 5.37; N, 4.91.

Exanpl e 35 (2- benzoyl - phenyl ani no) - 3- {4-[ 2- (5- rreth | -1 - S3E.

H pyrazol - B‘VP)””?G; et hoxy] - phenyl ] - pr opi oni c aci d FE[PPH b%lpound
(74 ng) was prepared from 100 ng (0. 18 mmg% I nt er medi ate 49 and
0.27 M (0.27 mol, 1.5 equiv) of a 1.0 M¥Slution of LiOH in Herr]O
accordi ng to the method of Exanpl e 32: low resolution M5 (FAB)m | e 547
(MHerr]), 546 (Merr]); t= 14.73 mn.; Anal.

(L err) H o Ml Ehpeh %@%fg‘f‘%*ﬁ"%P%%Zfﬁﬂ%?m%l°gﬁw}p ’
PCT/'EP97/ (yopdonic acid
Exanpl e 3€Reaction of lntermedxate 118 with 2—(5-mtrop{ndm—2-yfoxy) ethanol usmg the general

2(S)-(2-b
-§/I )oﬁazo?nz%‘i‘ '% Seélcn% I‘@R}’ % Bgf’) Hnﬁﬁ‘f'&ﬂ" a S?+$Hé'/"[ [ ??% %i(rﬂound
(47 mgp qut(ﬁwfzeﬁisﬂrﬁﬁﬁl’.ﬂ?h@t( 092mipl ) of |Internediate 52 and

0.70 mL (0.70 nmol, 1.5 equiv) of a 1.0 Msolution of LiOHin H20 accordi ng

to the nethod oI B(impl e 32: lowresolution Ms (FABpm/ e 555 (MHerr] ),
554 (M er rél—%—ﬂ——— RP- HPLC (Dynanmax C-8 25cm x 4. 1nm 30-80% CH err]CN in
H er r] O wi2«(2-Benzoyiphenylamine]-3+(-4-{ (G mesbyl-pyridina2-y))-prdpaxy]< 18. 54
mn. 10  ethokyRPtehyd)propionic acid
10 Reaction of intermediate 118 with 2-[3-(6-methylpyridin-2-yl) propoxy] ethano! using
the general procedure described above afforded a yellow solid: MS(ESP+) m/e §39
(MH ); Anal.(C13H3,N,O5*TFA); HPLC: t, =16.35 min.

Example 123

15 2-{2-Benzoyl-phenylamino)-3-]4-{2-pyridin-3-yl-ethoxy]-phenyl]-propionic acid
Reaction of intermediate 118 with. 2-(2-pyridinyl) ethano! using the general
procedure described above afforded a yellow solid: MS(ESP+) m/e 467 (MH’);
Anal.(C,gHN,0,°TFA); HPLC: t, =15.84 min.

20 Exampie 124
2-(2-Benzoyl-phenylamino)-3-{4-[2-(3-methyl-6-oxo-6H-pyridazin-1-yi)-ethoxy}-
phenyl}-propionic acid
Reaction of intermediate 118 with 2-(3—methyi-6—oxo-6H~pyndazm 1-yl) ethanol using
the generaf procedure described above afforded a yellow solid: MS(ESP+) m/e 498

25 (MH ¥; Anal.(C,gH57NsOg*TFA); HPLC: t. =18.64 min.

Example 125
2-(2-Benzoyl-phenylamino}-3-{4-[2-(4-trifluoromethoxy-phenyi)- ethoxy]-
phenyl}-propionic acid

30 Reaction of Intermediate 118 with 2-(4-trifluoromethoxyphenyl) ethanol using the
general procedure described above afforded a yellow solid: MS(ESP+) m/e 5§50
(MH ). Anal.(C3,HsNOgF3+TFA).

Example 126
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2(S)-(2-benzoyl - phenyl am no) - 3- (4- 12- ( 5- net hyl - 2- nor phol i n-4-yl -t hi azol
et hoxy] - phenyl } - propi oni ¢ acid The title conmpound (456 ny)

1) -

was prepared from 810 ng (1.38 mmol) of 15 Internedi ate 56 and 2.00 nL

(2.00 mol

1. uiv) of a 1.0 Msolution of UCH in er O accordi

to the net ho‘Ho&a Anpl e 32. Purification of the yellow oi I TR0
gel flash colum chromatography using chl oifqt}]orml MeCH 12 / 1 as el uent

f ol | owed

by trituration in EtOAc / di

anor phous solid: np 148-151 [err]C, |ow resol ution Ms (FABpm/ e 5
572 (Merr]); Anal. 20 ((err]Herr]Nerr](Jerr]S HJ) Cal cd.

(M{err]),
C, 63.20;
Exanpl e 38

‘2'-(2 %&%oﬁﬂph@n%kmﬁm" @{&2-??-{:6 Sho-%henoxy)-aw:oxy]-pheny?}o

2(S) - 2- benPRRIOPIAGIari no) - 3{ 4- [ 2- (5- net hyI 2- (4 pyridyl)-thiazol -4-y) -
et hoxyl -

ﬁ%ﬁp?red féqu.v 05334'%%9%%%)@5%? i ter g MEESF o Bty

t he netthodAsal( 8AFADurification by S|I|ca gel flash colum
chr omat ogr aphy usi ng chI oroform/ Me[err] 9/ 1 as eluent followed by
trituratio ' 01 tOAc/ diethyl ether 1:1 afforded a yell ow anor phous

sol i d:
Anal .

6.59, Founghéhylfprépionic aéid2; N, 6. 83. Exanpl e 39
WD 97/

97

| ow resolution M5 (FAB)m/ e564(|\/[err]

1G,
(d éi?ﬁwhpbpny@emsw-&&mwwndm-2Qg|su{fanys)-etls°m-

15

20

25

30

the genera! procedure described above afforded a yeliow solid: MS(ESP+) m/e 534
(MH ): Anal.{C3H2sN,05S-TFA); HPLC: ¢, =21.88 min.

Example 128
2-(2-Benzoyl-phenylamino)-3-{4-[1-(4-nitrophenyl)-pyrrolidin-2-yimethoxy}-
phenyl}-propionic acid

Reaction of intermediate 118 with (S)-(-)-1-(4-nitropheny!)-2-pyrrolidineMeOH using
the general procedure described above afforded a yellow solid: MS(ESP+), m/e 566
(MH'); Anal. (033H3,N305-TFA) HPLC: t, =22.07 min.

Alternative Intermediate 23

Intermediate 23 was prepared using the following alternative process. L-Tyrosine
methyl ester (1.00 equiv., 0.96 wt.), 2-benzoyl-cyclohexanone (W.A. Denny et al.,
J.Med.Chem., 21(5), pp430-437 (1878)) (1.00 equiv., 1.00 wt.) and
dimethoxyethane (5 volumes), were combined and heated to reflux overnight. 2-2.5
volumes of solvent were removed by distillation, and the suspension was allowed to
cool to ambient temperature. The product was collected by vacuum filtration,
washed with 0.5 volumes of cold dimethoxyethane and dried under house vacuum
overnight. This product (1.00 wi., 1.00 eguiv.) was combined with 10% palladium on
carbon, (0.10 wt), para-nitrotoluene (0.75 equiv., 0.27 wt.), and 1-butanot (8.0 - 12.0
volumes) and heated to vigorous reflux for four to eighteen hours under a nitrogen
atmosphere. The suspension was filtered hot, under nitrogen, through a celite plug,
the pad was washed with hot 1-butanol (2-5 volumes) and the filtrate cooled to

_4_y

i ng

ether 1:1 provided a yell ow

73

25

phResttior ofMhiermediate & 18 with e3¢ eﬂlaa%pas )tﬁﬁaﬁae‘;%? 43

)

1%190&eact|on of Intermediate 118 with 2-(6-methoxy-pyridin-2-ylsuifanyl) e? anc:II:'%Zs/inogo916



2(S) (2- benzoyl - phenyl ani no) - 3- {4-[ 2- (2- di et hyl am no- 5- net hyl - t hi azol - 4-ylI
et hoxy] - phenyl ) - propi oni ¢ acid To a stirring solution of 150

ng (0.27 mol) of Internediate 62 in 7 nL of THF / MeOH / H[err]O

(6 0.1:1) at RT was added 0.42 niL (0.42 mmol, 1.5 equiv) of ,%”g/ 16

sol ution of WMWY H err]O The resulting sol ution was stitre

t hen the sol vent was renoved in vacuo. The residue was redlssolved |n

THF and aci difi ed with 0.022 nL (0.427mmol, 1.5 equiv) of

concentrated sulfuric acid. Purification of the yellow oil by silica

gel flash colum chromatography using EtOQAc / MeOH 1 /1 with 1%

anmoni um hydr oxi de as el uent afforded 39 of the title conpound as a 10

yel | ow amambienttesyperature.dMiteresoling, ithe ciystgisperecollectabby vasyum fijtsatiop3o

gsl\%g”}\l) W%?‘e"lﬂlfﬁd”'é C@ﬁ%gﬁ%ﬁé%’ﬁbg( ah,g%" &1&5&_;]. 81. caled CExg?rprcga 43 15

2(S)-(2- benzoyl phenyl am no) - 3- 442- (5- net hyl - 2- (5- et hyl - i soxazol - 3-yl ) -
t hi azol - I -propionic acid The title conpound (220

AR

ng) wa g BY§ 3 X3 77 mol ) of I nternedi ate 66 and 1. 20
m. (1. wd's‘%?e din
to 'Ehe nmet ieg“%ngquﬂ]egf'@ﬂqar ?‘l{:gﬁ@n y SI H:t%éq'atfel sh co uﬁn@g(r) o
chr omat ogriyrthe following altbmahf/e prodeshk Od Dsuspensioncdiiiptermediate28 (1.60
trituration wt . ' or LA ow anpr gho

AL Ry 8 B B i

I(: dq e(rjr ]CH[ ?gd]etﬂ{'n iytidddy (Z@eqhi&@ Ui@rt)ﬁ‘ﬁlmmer (@;2 65460, A?t aYatédo kdep thé 7,

oun e

I
2(S) - ( 2- beRMperatyreiess é!?ﬁ'h%? ﬂs,ﬁ(ﬂsr gdpﬁoﬁmmlg?ﬁ the soiutian was warmed
2, 3]t d Mﬁ% - ' W '
The] t h'tb ?eltgﬁg’;zo%r?da?ﬁigﬂéa yhgaﬁ%g‘gg%%teﬁ ?om BQ%WS’) B%QW)B 0 e
| nt er nedi aAckd (R2arR6 eqaivy Bi7-3.0.v68) was ladded Tintica pt) of 13 wad reached okeeping) of
LICHin 3 rd Ruri f.i ' b
i 11 ca geltne RArBRElaETEN 28%, BIAKRIERE ot o VA (et adies. e ikl o' 1
;as gg g e?t was dy dmd:sg stittedofor 0.3 - 1. emgup,hban tlwlayérs ¢¢purateacﬂndtthi gg%é%) m
e r - max C 0 in

Herr]0 wiEYPTGhadardes i piBRNCIRvSrwAR exractsd Wi Bre f2 3. yolana the <5
mn. 3% brine discarded. The organic layer was concentrated to 1.5 - 2.5 volumes and

aflowed to crystallize. Heptane (4.0 - 5.0 vol.) was added to complete the

crystaliization. The crystals were coliected by fittration, washed with heptane (4.0 -

5.0 vol.) and dried.

20 167
The mesyiate anaiog of the oxazole aicohol from Maybridge, was prepared using the
following process. To a suspension of 2-(5-methyi-2-phenyloxazol-4-yl)ethanot,
(commercially available from Maybridge), { 1.0 eq, 1.0 wt) in toluene (10 vol) and
triethylamine {1.1 eq, 0.75 vol) at 20 - 25 °C was added methanesulfonyl chioride

25 (1.1 eq, 0.42 vol) at a rate which allowed the temperature to rise to 40 °C. After the
addition was complete the reaction was allowed to cool to 20 -25 °C over 1 h. The
organic phase was washed with water (3.5 vol) and brine (1.2 vol). The resulting
solution was concentrated to 5 volumes, and stirred at 25 °C until crystallization
commenced. Heptane (5 vol) was added to complete crystallization, and the mixture
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Exanpl e 42

2(S)-(2-benzoyl - phenyl am no) - 3- (4-{2-[ 5- et hyl - 2- (4- et hyl - G%Gr azi n 1 yI ) -
t hi azol - 4- yWo-28869%y} - phanyl ) - propl oni ¢ acid A suspen

(7.40 mmol, 1.10 equiv) of triphenyl phosphine, 2.51 g (6.70 5 nnDI) of
Internmediate 23, and 2.20 g (6.70 mol ) off28nternediate 71 in 40 nL of dry
toluene was heated to 95 [err]C for 15 min to effect dissolution of
Internediate 23 to provide a clear yellow solution. To this solution
was added 1.23 9 (7.04 mmol, 1.05 equi v) of diehyl azodi carboxyl ate

dropw se Wstikﬂadatms*‘mer nnaqhe@ehn'waceweatlected bgfilteitef, waskedvitho RT and
stirred 16 h. The toluene was renoved in vacuo, and the 10 residue was

purified IS'FP?"IQ@&DMQH) apd doigd in A yasUEm R BRGHy usi ng Et OAc / MeCH
10/ 1 with 1% anmoni um hydroxi de as eluent to afford 3.06 g of the title
conmpound . as a yellow oil. Approximately 130 ng of the naterial was
di ssol vedﬁmﬁw and the pH was adj usted to 1.0 by the

vl | ouppr ahesealie e sharile 2y i piabeli by oe fobowirt oraineimaed. Te00

of the HChgai of t ﬁmllutdnﬂﬁdméﬁf T0/eqe 199 Mﬁmetﬁ ItfoRide L6
(Dynanex C-8 %cm% 1nmm 0% CH3 é@l n Herr vv| t'h Oylt% TFA buffer; 30

mnute  veDivates (2.9 vpb rtaslaﬁdpsi salid NaOH (2.4 m wtiyTheesulting solution
e e T
(522 ng) wdk upduwhvlsulfmode 626 vol) was. adﬁedwdtlopwuﬁe at a raté o mawﬁdirm e 74 and
S B ( iﬁe‘r%ge%rle’ of 48> W%.V )I'h%fm&mlr'e%la'\é ét%lwelg éto& 2 %2 L&?&'r ﬁf hours,
cooled to 25 °C, and washed three times with methyl tert-butyl ether { 6.0 vo!). The
aqueous phase was diluted first with ethanol (2.0 vol), followed by glacial acetic acid
(2.0 vol), and then water (6.0 vol) was added dropwise to the solution with vigorous
stirring. Seed crystais were added when the solution became turbid and cloudy.

15 The resulting precipitate was filtered, washed with water (6.0 vol), then
ethanol:water/50:50 (12.0 vol) and vacuum dried at 50 °C. The resulting yeliow solid
was recrystallized from ethanol.water/95.5 {18.0 vol), and vacuum dried to constant
weight at 50 °C.

20 Second Al ative Example 29
The compound of Example 29 was prepared by the following second alternative
method. To a mixture of phenol ester, Intermediate 23, (1 wt) 2-(5-methyl-2-
phenyloxazol-4-yl)ethanol, (commercially available from Maybridge) (0.65 wt), and
triphenylphosphine (0.88 wt) in toluene (3.5 vol) at 4C™" was added a solution of

25 diisopropyt azodicarboxylate {0.66 vol} in toluene (0.5 vol) dropwise at such a rate to
keep the temperature between 40 and 50 °C. After the reaction was complete
(HPLC) the resulting solution was concentrated under vacuum at 50°C by removing
toluene (2 vol), aliowed to cool to room temperature, diluted with methyl tert-butyl
ether (4 vol) and chilled to 0 °C. After 1 hour at 0 °C the mixture was filtered to



Herr]O ccording to the nethod of Exanple 32. Purification by silica gel
flash colum 25 <c[err] atography using MeOH as ekuent foll owed by

trituration with Et OAc afforded a yel | ow anor phous solid: |ow
resolution NS (FABkm/ e 587 (Mderr]); Anal. P
(err]Her WY‘RI%@? 70[ err]SSHC .Herr]O Calcd. C 61.81; H, Pg.nfﬁ?w%?l 8.73,
Found C, 61.93; H, 6.20; N, 8.77. 3QogExanple 44

2(S)-(2-benzoyl - phenyl am no) 3- (4-{2-[ 2- (2- et hoxy- et hyl am no) - 5- net hyl -

t hi azol - 4-yl ] - et hoxy) - phenyl ) - propionic acid The title conmpound (473

) was prepared from907 ng (1.58 mmol) of Internmediate 76 and 12. 40

g . ! ntert
215 C (() r2 d|4(r2g %@ﬁénﬁ%ﬁﬁdw\@ép R{gg:%%q%aég %Q%ﬁ#rf | %‘E’Pg %&‘ L'g ”}t?‘ccadr% gq schoas h

col um methyl tert-buty! eth&Y290618 TR resulting solution was washed with 2.5N NaOH

PCT/ EP97/ 00916 , .9

o ot ouEBYOLAPRY 26 NNAQH (2.5 veborpe added 28 the Bixtus Was SES 2 Bam .,
ph il : s d / ; ~cAnal .

TP IO s hlpefatutlbl AR Ae MRIEAAPEC) Cimettn? SlifoNidd 6 7dl) has 22 -

Found & c@ided and the pimses sepanateds. aqpeous phasewgs svasbed with methyl tert-

2L ool el BB ANt oSG RS o
prepared fROwe)Gnathéd witer(B10 yolpivas @ddet elropwisatte tHé Solatioh withQigdro(d . 50
mmol, 2.0 s‘%ﬁ'}{,i,g‘{) Sg;d %ry%ta s weﬁeo lagétlac? \rllvhcen;: ie 9c_>|luiti2n became turbid and cloudy.
The resuiting precipitate was filtered, then washed with ethanol:water/50:50 (8 vol).
10  The resuiting solids were slurried with hot ethanolkwater/50:50 (6 vol) and filtered at
70°C. The resulting yellow sofid was recrystallized from ethanol:water/95:5 {13.0

vol), and vacuum dried to constant weight at 50 °C.

DEMONSTRATION OF EFFICACY OF COMPOUNDS
15 '
PROTOCOLS
1. PPARgamma Transient Cotransfection Assay: The pSG5-mPPARg and pSG5-
hPPARg chimeric receptor expression plasmids and the (UAS)s-tk-CAT reporter
plasmid have been previously described (Kliewer, S. A, et. al. Cell 83, 813-819
20 (1995); J. M. Lehmann et. al,, J. Blol. Chem. 12953-12956, 270 (1995)). Transient
cotransfection assays using these plasmids were performed as previously described
(Kliewer, S. A, et. al. Cell 83, 813-819 (1995); J. M. Lehmann et. al., J. Blol. Chem.
12953-12956, 270 (1995)).

25 2. hPPARgamma Ligand Binding Assay: The PPAR-gamma ligand binding domain
(amino acids 195-475) was expressed with an N-terminal 10x-histidine tag in £. cofi
cells. The cells were lysed and receptor was purified by means of the epitope tag.
The stock solution of protein was diluted to 200 nM in assay buffer (50mM Tris,
50mM KCI, pH 8 20mM CHAPS, 2mM EDTA 10mM DTT (Fresh)) just before use.

. 30 Test compounds were prepared as 6mM stock solutions in DMSO. Two
sequential 10-fold dilutions were made into assay buffer to give compound and
DMSO concentrations of 60 uM and 1%, respectively.12.5 uL of the diluted
compound was added to a well in the left-most column of 2 microtiter plate
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H err] O according to the nethod of Exanple 32. Purification by silica gel

flash col um chromat ography using chloroform/ MeCOH 9 / 1 as el uent
afforded a white solid: |ow resolution Vs (FAB)m/ e 517 (Merr]);

Anal . (C[err\%l)—lLerr Nerr]Jerr]S Herr]O Calcd. C, 65.15; H, 5.65; N,
5.24, FoundWOY¥¥%0; H 5.35; N, 5.23. 15 Exanpl e 46 PCT/EP97/00916

2- (1- Carboxy-2-{4-[2-(4-horophenyl sul fanyl) - et hoxy] - phenyl }) -t hyl am no) -
benzoi c acid nmethyl ester The title d@dpound (40 ng) was prepared from
118 ng (0.24 mmol) of Internediate 20 151 and 0.47 nL (0.47 mmol, 2.0
equiv) of a 1.0 Msolution of LiOHin Herr]O according to the nethod
of Exanple 32. Purification by silica gel flash colum chr omat ogr aphy

usi ng chl costaining/67\b ol of assay butfer, the centenisfdhe weligvaretrained.candi2s ul of | ow
50 20006 Cr s A i HnSIENENDithe okt W Wileo WAy ied wilh SOGID of dosby
t[err] :° 1 é@%ré?}ohnﬂ!l&non). ?hg(émgggs ﬁ}as repeateg to give a fotal 3¢ e}even EH} '
2- ( 1- Car bovoncenfratiqns- paysd rew-wise inithe 96 ywelkplate Jor eacidst contppuadi Tbe
bfentZO! cshaqi ﬂﬁé&!%&oi@ﬁkﬁbé%ﬂs“ﬁ%bg RRBa! it e:lfth&?.rrg rﬁo?-réécdr{natibe&;ﬂa?ﬁg ﬁgug\é)
Ty (0. 36 MRAPPIAS Sount of BRI’ 49653 WA Howin {0 RNESE: B AeABEH PR
of dry tolresuspengednibaassay: buffer (50mM G risor50raMnKEl,tpH & 26mM CHAPS, 2mM
di lssg! uti EDPA 1oOMMIDET i(rgfe%n»%r@di% awo: $9 cdnekAREtioE 'Jfo&gkédz'éﬂrd'oﬁshic&edt hi's
220 car bd2y 10 EoaPiS, Resiohans IALERY, 20558 BB sebaftor, s Al e sah < o
cool t1@ Rwelhdisthe platel gontainihg test compound. Plapes O¥eérgl @@ubated at room
PCT/ EP97/ Q@fhbRrature for 2hrs, and then cooled on ice for 30 minutes. 50 uL sampig8 from
each well of a single test plate were simultaneously loaded onto an equilibrated
AGTC 96 well gel filtration block (Advanced Genetics Technology Corp.) using a
Zymak Rapidpiate automated pipettor. The block was placed on top of a clean
15 microtiter plate and centrifuged @1,100 X g for 4 min, 200 uL of scintillation fluid
was added to each well, the plates were sealed and allowed to equilibrate for at
least 4 hours before counting in a Wallac 1250 Microbeta counter,
Nonspecific binding as assessed by control wells containing an excess of
[3H}-BRL 49,653 was subtracted from all wells and plots of compound concentration
20 versus CPM bound were constructed. Ki's were determined from a nonlinear least
squares fit of the data to a simple competitive binding model. For the purposes of
data analysis, a Kd for [3H]-BRL 49,653 of 200 nM was utilized.

3. In vivo Evaluation: Experiments were performed on db/db mice (n=40-48),
25 approximately 60 day old, divided into either vehicle or treatment groups. From
each group B-12 animals were placed in Nalgene metabolic cages, 2 per cage. The
remaining animals are housed in standard rack cages; 3-4 per cage. Test
compounds were dissoived in an appropriate vehicle. Animals were administered
either the vehicle or the compound (dose = 5 mg/kg) delivered at 5 mi/kg, b.i.d., via
30 oral gavage for fourteen days. Daily measurements were made of mice housed in
metabolic cages to determine consumption of food and water, urine output and
urinary glucose excretion and changes in body weight. Animals housed in rack
cages were weighed approximately every four days to monitor changes in body
weight. An equal number of animals from each group were sampied on days 0,4, 7
35 and 14. Mice were anesthetized with isolflurane, blood samples were obtained by



t ol uene was renoved in vacuo, and then the residue was stirred vigorously
for 1 hin 10 mL of 1:1 diethyl ether /1 N LiCH biphasic solution to
ef fect sel ective renoval of residual Internmediate 127. The | ayers were
separated and the organic |ayer washed with Herr]Q dried

(MySO err]), WaP788M7ent renoved in vacuo. The material was BGEEFPEYIIS py
silica gel flash colum chronmat ography using hexane / EtOAc 3 /1 as el uent
to afford 94 ng of the title conpound 489 a yellow solid. This materi al
was di ssolved in 5nm of THF/ MeOH/ Herr]O (4:0.1:1) at RT and 0.35
mL (0.35 mmol, 2.0 equiv) of a 1.0 Msolution of LiCHin Herr]O was
added. The resulting solution was stirred 4 h at RT, then was poured
into 20 nlL océrdiicCpunciwe and aaalveeldmdatexnima—p]asm leveld ofiglucose, Thsulios tpdadi ¢
| ayer was s ved in

vacuo. Puri ?P@gﬁbﬁ to fybﬁlidé%/?ﬁ?\glﬁfe%ifrgé ica gﬁfglf: M@Qﬂ %TD

chr omat ogr aphy usi ng uent forded 30 ny
of the title conpound as a %ﬁ@&&wﬁ%ﬁ&é&ﬁw %?113 M5 (FAB)m/ e
520 (M—I[%rr] ); Anal. ((err]Herr]Nerr]Jerr] Herr]O Calcd. C, )
62.56; H 5.81; N 7.82, Found C, 62.18; H 5.50; N, 7.86. 15 Exanpl e
48 3- 4-[ 2- (Benzoxazol - 2PPARget hy | PRARGO) - ot RBARG phenyh Jovesrig-

cycl opent anecarExample phony| afoldoAchr oEGgi(aMici dK; (nM) The tof piasmeonpound
(66 nmg) was prduamber from 0.55 g (1.07 mmol ) of I nternedi aiglucdg8e 77 and
67.5 nmg (1.61 mol, 1.5 equiv.) of lithium hydroxide according to the

met hod of E;@gﬁ{ﬁpéq 32 TOopgowed by ggirificatigg via sirirca ger 1rash

col um chronatcg(aa-mw uggng DCM /1geOH 98 / 4gp@s €l uent: |ow
resolution M5 (g e 52632 (MH); RP- HPLC (VWdac C- 18, 25 cm x

4. 6mm  30- 80% H20 gh 0.1% uffer, 25 mnutes; 1
m./ mn); t[err%@‘;m 5mn(t @rr]—3r§ . 25 100 anpl e 49
3-{4-[ 2- (Benzo 2 met%yl ani no)-ethoxy] - pﬂ%?‘l )-2-(2-

cycl ohept ansca henyl agi no) - propi onic acid The title conpound
(39 ng) was pr 39(02 rEJDI) of Interrredlate 30 78 and
14.5 ng (0.35 4°5 equiv.) of i th% m hydr 0%t de according to the

met hod of 32 foll owed by ificati via silica gel flash

col um chr omat usi ng DCM /17e0H 98 /3080 90 / 10 as eluent: |ow
resol uti on V5 EX8MAIE f1e 55423 MO ; RP-HPLEIQ \Wdac C 18, 25 cm X
4.6mm 30-80% EMBORE #2120 with 0.1% 5 TFA bu2@er; 25 nbé¥ es; 1

mL/ min); t[errE*amﬁ|Q363mn (t[err]— 366 n). 35 1300

romO

xample 14 1 80
Example 15 1 40
Example 16 1 20 63%
Example 17 1 80
Example 18 5 10
Example 19 65 185
Example 20 120 180
Example 21 150 530
Example 22 20 65
Example 23 1 50
Example 24 1 30
Example 25 1 70
Example 26 670 1900
Example 27 400 300
Example 28 25
Example 29 0.2 20 70%
Example 30 50 300
Example 31 450 145
Example 32 1 25
Exampie 33 0.1 30
Example 34 05 10



WD 97/ 31907 PCT/ EP97/ 00916

101 Exanpl e 50
3-{4-(2-(Benzoxazol - 2-yl - net hyl - am no) - et hoxy] - phenyl ) - 2- ( 2-
cycl ohexanecar bonyl - 5-f | uor o- phenyl am no) - propi oni ¢ acid The title

conpound ( P¥@YH#%as prepared from0.39 g (0.68 mol) of PATVEFHEIYte 5
79 and 34.4 ng (0.82 mmol, 1.2 equiv.) of lithium hydroxide according to

t he met hod of Exarrple 32 followed by#38urification via silica gel flash
col umm chr omat ogr aphy using DCM/ MeOH 98 / 2 to 95/ 5 as eluent: | ow
~resolution Ms (ES) m/ e 558.0 (MH); RP-HPLC (VWdac C 18, 25 cmx

4. 6mm 30-80% CH3CN in H20 with 0. 1% TFA buffer; 25 mnutes; 1

m./mn); t,=-Examped®n (t[err]= 3 nm%M). 10 1 Exanple 51

3-{4- 12- ( BenExampig 3@- y| - met hyl - ani @) - et hoxy] 3@enyl ) - 2- (4-

cycl ohexanecgxamplg 32- net hyl - 2H- pyr azol - 3 yl anb80) -propionic acid 15 The
title conpougstafmpte 38) was prepared ¥rom0.175460(0. 31 mmol ) of

| nt er medi at eExam g@@gand 16 mg (0.3gewsml, 1.23@ggiv.) of lithium hydroxide

accordi ng to of Exanple 32 foI egwed by purification via
silica gel rm chrorratogrargry uskgg DCM / MeCH 98 / 2 to 90 /
10/ 01DCI\/I 4 c as el uent W resolution M5 (ES) m/e 544.1
(MH); RP-HPL C-18 25 cm X r6m %8 80% CH3CN in H20 with
0. 1% TFA buf nutes 1 nL/m;ﬁ [err] qgf 66 mn (t[err]= 3
m n)
3- {4 [ 2- (Ben yI nmet hyl - am n108 et hoxy] 3§henyl} 2- (3-benzoyl -

Exampie 47 50 240

Exampie 48 20 115

Example 49 10 80

Example 50 50 390

Example 51 350 140

Example 52 80 100

Exampile 53 25 70

Example 54 250 3000

Exampie 55 460 1400

Example 56 1 10

Example 57 150 1245

Example 58 1 30

Exampie 59 95 100

Example 60 1 15

Exampie 61 15 10

Example 62 20 20

Exampie 63 20 30

Example 64 10 50

Example 65 140 40

Example 66 230 20

Example 67 0.2 10

Example 68 1 10

Example 69 100 290

Example 70 200 250

Example 71 150

Example 72 5 30

Example 73 25 115

Example 74 55 800

Example 75 100 75

Example 76 10 110

Example 77 65 155

Exampie 78 200 40
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25 thiophene-2-ylam no)-propionic acid The title conmpound (77 ng) was
prepared fromO0.145 g (0.26 nmol) of Internedi ate 81 and 14 ng (0. 34
mol, 1.3 equiv.) of lithium hydroxide according to the nethod of
Exanple 32 followed by purification via silica gel flash cql 7100916

chr omat ogr ap®P7/31907 ysing DCM / MeOH 95/5 to 90/ 10 as el uerltG W
resolution M5 (ES) me 539.9 30 (M); RP-HPLC (VWdac C 18, 25 cm x 4.6nmm
30-80% CH err]CN in Herr]Owith 0.1%  133TFA buffer; 25 nminutes; 1

m./mn); tlerr] 18.16 mn (t[err]= 3 mn). Exanpl e 53

2- (2- Cycl ohexanecar bonyl - phenyl am no) - 3- { 2- ( 5- net hyl - 2- phenyl - oxazol - 4- 35
yl ) - et hoxyl - phenyl } - propi oni ¢ aci d WO 97/ 31907

PCT/ EP97/ 009 Exampie 78 30 50 102

The title coBxample 8350 ng) was preptdled from 3008 g (1.90 mmol) of
enantioner lgxampl@81! nternedi ate 834Ghd 120 ng302. 86 mmol, 1.5 equiv.) of
l'ithium hydr gxadfple 82 according to 2%1ie net hodesf Exanple 32 fol | owed by
purificationpyamplé BBCa gel flash 165 col um @§oonat ogr aphy using DCM /
MeOH 95 / 5 @54 g: lowresolutioggMs 5 (ES) m/ e 551.2 (MH); RP-HPLC
(VWdac C-18, gga

Fot

Bs54. 6mm 30- 80% err]CN in H20 with 0.1% TFA
buffer; 25 m./mn); tlerrgg 18.22 mggg(t[err]= 3 mn). Daicel
Chiral OD-H Omm 5m 0.7 é?, n, inj qbgma 3nmL, UV 230 nM 60/ 40
| PA/' Hexane; tlerr]=7.44 g 99.99 %.€e. 10 Exanple 54
2- (2-Cycl ohe &p{%? gnyl - phenyl am ngga 3-{4-[2- -Bet hyl - 2- phenyl - oxazol - 4-
yl) - et hoxyl - % ¥Propi onic acid The ti conpound (78 ng) was
prepared frofm*& 'Zr@ (0.39 mmol ) of enpanti omer

Example 91 20
Example 92 400 20
Example 93 55 100
Example 94 10 40
Example 85 700 380
Exampile 96 300 280
Exampile 87 20 5
Example 98 375 10
Example 99 1 70
Example 100 1 40
Example 101 1 70
Example 102 80 20
Example 103 180
Exampie 104 S00 3000
Example 105 35 140
Example 106 300 140
Example 107 190 40
Example 108 20 80
Example 109 200 700
Example 110 65 50
Example 111 10 70
Example 112 10 130
Example 113 80 150
Example 114 250 140
Example 115 165 200
Example 116 165 470
Example 117 1000 655
. Example 118 500 730
Exampile 119 470 3000
Example 120 350 65
Example 121 320 100

Example 122 500 625
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of Internediate 83 and 24 ng (0.58 mmof, 1.5 equiv.) of |ithium hydroxide
according 15 to the nethod of Exanple 32 followed by purification via

silica get flash colum chromat ography using DCM/ MeOH 95 / 5 as
eluent: MS, HPLC identical to Exanpl e 53. Daicel Chiral OD-H (4.6 X 250
mm 5m 0.7 MIWH*®%nj vol une 3ni, UV 230 nM 60/ 40 |HearErsemene; 30

mn); tlerr]= 11.67 mn, 99.3 %ee. 20 Exanple 55

3-[4- (1-Benzoxazol - 2-yl -pyrrolidin-3-yl oxy)13ﬂhenyl ]-2-(2-benzoyl - phenyl am n
0) - propl onic acid The title conmpound (115 ng) was prepared from
200ng(0.36 nmmol ) of 3-[4-(1-

Benzoxazol - 2-y, {‘% r{o |n 3-yloxy)-p %nyl 2-(2- benzoyl phenyl am no) - propi o
nic 25 acid g rand 18 nmg ( QSrmDI 2_.02eqU|v)ofI|thium
hydr oxi de acco to the met ho@"gf Exarrpl‘e3f82 fol | oned by

purification ﬁ}?a? gel flash col 408 chtéfhat ogr aphy usi ng DCM /
MeOH 90 / 10 x@nalsn | ow resol uti oBOB (ES) 870 546.0 (M) ;

RP- HPLC ( VydacExample 187 cm x 4. 6mm  3@680% CH ertggCN in Herr] O with

0. 1% TFA buf f eExamaplefi28utes; 1 nlL/nminpo t[err]=#y.92 mn (t[err]= 3 nmn).
Daicel Chiral OO 30 H (4.6 X 250 mm 5m 0.7 m_/m'n; inj volunme 3nL, W
230 nM 40/ 60/ 0.1 | PA Hexane/ TEA;, 30 mn); t[err]= 6.8 mn and
10.0 m n. Exanpl e 66

3-(4-[2-(5-Met hyl -2-phenyl - oxazol - 4-yl) -t hoxy] - phenyl }-2(S)-[ 2-(pyri di ne-4-
35 carbonyl ) - phenyl am no] - propi oni ¢ aci d WO 97/ 31907

PCT/ EP97/ 00916 103

The title conpound (815 ng) was prepared from1l.71 g (3.05 mmol) of
I nt er nedi at e
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87 and 192 ng (4.57 mmol, 1.5 equiv.) of |ithium hydroxide according to the
nmet hod of Exanple 32 followed by trituration in DCM | ow resol ution
M5 (ES) m/e 546 (IVH ); RP-HPLC (VWdac C- 18, 25 cmx 4.6mm 30-80%
CH3CN in Herr]Owith 0.1% TFA 5 buffer; 25 mnutes: 1 ni/mn); togerr]:
16.35 m n (tWemeeBe3 nin). Daicel Chiral OD-H (4.6 X 286"#%’0 B o7
m./mn; inj volunme 3nL, WY 230 nM 401 60/,.Q.1 | PA/ Hexane/. . TEA: 30
mn); t[ferr]= 9.21 mn, 96%e. Exanpl™e 67 10

- 344-[ 2- (5-not hyl - 2- phenyl - oxazol - 4-yl ) - et hoxy] - phenyl ) - 2(7@'5- ki
oxi de- 4- car bonyl ) - phenyl am no] - propi oni¢c acid The ti ' E eﬁ,SZ
ng) was pr red Z0 ng (0.12 nmmol ) of Internedi ate ngy

R K el &

(0.24 mol | it hi um hydroxi de according to the nethod of
Exanple 32 followed by purification via silica gel flash col um

chr onat ogr apaycarmpiendLhavib e fofatld @0 / 10 as eluent: [err]H NMR (DMSO- d6
400MHz) [err] 8.69 (d,1H J= 7.2), 8.26 (d, 2H, J=7.1), 7.85 (m
3H),-7.46 (m 4H), 7.38 (m 2H), 7.05 (d, 2H, Js RA), 6.74 (m 2H),
6.49 (m 1H), 4.10 (m 2H), 3.15 ( , 2 96 2"1H), 2.85 (m 2H),

2.49 (s, 3H); low resolution M5 (ES)/m gﬁe'%”aGZ:(( . RAPHPLC (Wdac C-1 8,
25 cm X 4.6mm 30- 8B TSN in HerrJ]Owith 0.1%TFA buffer; 25
mnutes® 1 m/nmin); t[err]= 20 15.92 nin (t[err]= 3 min). Exanpl e
58

3-(4-[2-(5-Methyl -2-phenyl - oxazol - 4yl ) - et hoxy] - phenyl ) -2(S) -[ 2- (pyri di ne- 3-
car bonyl)-%%r_] J,‘an‘i no]-propionic acid 25 The title conpound (506 ng) was
prepared fro . 54 (0.96 mmol) of Internediate 89 and 122 ng (2. 88
mrol , 3.0 Adsiseleptegifromithe groupennsisting akiccording to the met hod of
Exanmpl ¢g32 foll owed by purification via silica gel flash colum

(ES) m | cibas ppgy. haRbin saf ghehi o spubRelssfislliby y he B oy b 1
in HerrJOw t ha?moeﬁﬁnlkuhﬂaeﬁ!kom Casfiypraatkexy, nitrilg,/afi-NR Rt wherg R and3
mn (to= 3 m n)R® kAl indepbhdernt rgardﬁdrﬂorecaﬂ(y@ﬁm 5m 0.7 nL/mn; inj
vol unme 3nlL, UV 230 nM 40/ 60)’ .1 1 PA I—éxane/ TEA;, 30 mn); t,= 8.98
mn, 78 %e, Exanpl e 59

16 (i) ab-or S—WrEtembered heterocyclic group containing at least one heteroatom

seiected from oxygen, nitrogen and suifur; and

: AN
(iiiy  a fused bicyclic ring C  wherein ring C represents a heterocyclic
Xy~
group as defined in point (ii) above, which bicyciié ring is attached to group 8
20 via a ring atom of ring C;

B is selected from the group consisting of:

(ivy C, ¢ alkylene;
25

(v} -MC, calkylene or C, .alkyleneMC, .alkylene, wherein M is O, S, or -NR?
wherein R? represents hydrogen or C, jalkyl;

(vi) a 5- or 6- membered heterocyclic group containing at least one nitrogen

30 heteroatom and optionally at least one further heteroatom selected from
oxygen, nitrogen and sulfur and optionally substituted by C, , alkyl; and

L
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104
3-{4-[2[-5-nethyl - he et hoxyl - phenyl ) -2(S)-[2- (pyri di ne-N
- ox| de- 3-car bony L\pr opi onic acid To Internedi ate
89 (100 ny,WO0.5181%¥0l ) t RT was added nCPBA PCT/EPST/g0Pify,

0.33 nmmol, 1.5 equiv). After 24h a second 1.5 equiv nCPBA was added. 5
The reaction mxture stirred 2h, was concggsrated to dryness and purified
by silica gel flash col unmm chromat ography using DCM/ MeCH 95 / 5 as
el uent afforded 50 ng of the internedi ate N-oxide: |ow resolution M
(ES) m/ e 578.3 (MHerr]). Hydrol ysis according to the nethod of
Exanpl e 32 fol | oned by purification via silica gel flash col umm

chr omat oggaphy HetiO)Jalkne, WridrbiR(Hét Apréserfts UeRbterbdyRli6l ad the
title corrg‘ggnd W resol ution M5 (ES@m/e 562ﬁ I\}fé-lé ¥ @%&% slfef'giﬁd%

C 18, 25 cmx Q"‘S\?rﬁ‘f %CH[err]CN I n H[err]Ovmth 0. 1%TFA buffer 25
m nutes, 1 . m_/mn) t[err]=15.70 min (t[err]= 3 mn). Exarrple

60 15 5 Alkrepresents C,_ ,alk fene,
28—(2 benzoyl - phenyl am™no) - 3- { 4- [ 2- (5- met hyl - 3- phenyl - pyr azol - 1- yl') - et hoxyl

phenyl) - propionic acid The title conmpound (77 ng) was prepared
from 110 w0 réfreéentsMidrogén bhte!, j.ate 91 and 0.295 niL (0.295 nmol)
of 1 MLiOH according to the net hod ' of Exanpl e 32 fol |l oned by

purification via silica gel flash colum chromat ography eluting wth 20

chI orof or Aid/seldctett frpmathd growp cordisting ofit h Et [ err] O hexanes: | ow resol ution
ﬁ? me 546 (MH err] ); Anal.

(C[err

Found |\ OB W oL plefyi RhiphBncri 5 sophondl, beyblied by ons oy g 10006

CH3CN in H[errhé]ogenatomshalﬁldl%TFA 30 mnutes; 1 nb/mn): tlerr]= 14.5

mn (t= 3 m). 25 Exanplr 61

2S- (2- benzoyl - phenyl am no) - 3-[ 4- (1- pyridin-2-yl-pyrrolidin-2S-yl - met hoxy) -
phenyl ] - pfispl orNB*Rt; iwherein RYrepresents hydrgaemear Cl, alkyh)andaB* peprpaents -f!rom

12 0442 24 MptloPr-Rd §F RRECAISHNS-Rs, wherein:

(@) Y represents a bond, C, , alkylene, C, ; alkenylene, C,, cycloalkylene

or cycloatkenylene, a heterocyclic group as defined in point (vi) above, or
phenyl optionally substituted by one or more C, , alkyl groups and/or one or

20 more halogen atoms;

(b) T represents a bond, C,, alkyleneoxy, -0- or -N(R®)-, wherein R®
represents hydrogen or C_ , alkytl;

25 (c) RS represents C, . akyl, C, . cycloalkyl or cycloalkenyl, phenyl
(optionally substituted by one or more: halogen atoms, C, , alkyl, C, , alkoxy
groups, Co,alkyleneNR°R'® where each R® and R is independently
hydrogen, C,; alkyl, -SO,C, jalkyl, or -CO,C,alkyl, -SO,NHC, ;alkyl, Cy4
alkyleneCO,H, Cg, alkyleneCO,C,jatkyl, or -OCH,C(O)NH,), a 5- or 6-

30 membered heterocyclic group as defined in point (i) above,
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and 3.4 nL (3.4 mmol) of 1 N LiOH according to the nmethod of Exanple 32
fol | oned 30 by prlflCl&KngB&tHﬂséBeiﬂ’Reﬁ lredt ion with CHO [err]/Et[err] O |ow

resolution Ms (ES) me Anal .
(C[err]H[err]N[err]Qerﬂ'ﬂW‘

r]O) Calcd. C, 67.56: H, 5.88 N.
7.39: C . 6.WQBIAY C "5.87° N 7.31: O, 6%’“”"’”"‘ Exam

le 62 VO 97/ 31907

PCT/ EP97/ 00916 137 105
2S- (2- benzoyl - phenyl ami no) - 3-{4-[2- (1 - net hyl - 4- phenyl - 1H-i m dazol - 2-yl ) -
et hoxy] - phenyl ) - propi onic acid The title conmpound (70 ng) was
prepared from83 ng (0.15 mml) of Internediate 95 and 0.223 nL

(0.223 nmol) of 1 N LiOH according to the nethod of Exanple 32 5
followed by purification via trituration with EtOAc: | ow resolution M5 (ES)

Gated C, 69, oyr%@{c&&%fiﬁggl e ri’rv'“r‘nerﬁ%er%% & O
5.63; N, 7.04; d, 6.04. le 63

2S-(2-b | h | 3-f 2 th | -

et hoxyl - phenyl OPPBBen heteravic Srods copteding ot dﬁaﬁfnga%é‘*eﬁ%%eézo leist) o
tri phenyl phosphigpg o#Egén 8niﬁ’egélfx W!@hﬁt@nd optionally $iibstitutéd By’ {=O)\avhich

treated with 0.143 0.911 nmol )_ of Din a dropw se fashion.

After Stirring bnwllqanmnmaﬂ@wdrMT maaa g atemf ring B, &Gy akeneMEY S My
(0.92 1 mmol) 15 of Interrredlate 23 and 175 ng (0.911 nmol ) of

| nt er nedi at e 97s iy 8, 8r AMRdfwherein R? and\Ritbage Tndepand@ntly hydrogeiiher C, ,
reaction was stirred at 25[err]C for 15 h then concentrated i n
vacuo (@:25[err§"@)‘l. The residue was purified by. silica gel flash

col um chr omat ogr aphy usi ng Et OAc/ hexanes (1:1) as eluent to give inpure

I nternmedi ate ester. The crude ester was hydrol yzed according to the nethod
of or a tautomeric form thereof, and/or a pharmaceutically acceptable sait or solvate

10 thereof.

2. The compound of Claim 1 wherein each of said 5- or 6- membered heterocyclic
groups is independently selected from the group consisting of substituted or
unsubstituted imidazolidinyl, piperidyl, piperazinyl pyrrolidinyl, morpholinyl, pyridyl,
15 pyridazinyl, pyrimidinyl, pyrazinyl, pyrrolyl, pyrazolyl, imidazolyl, pyranyl, furyl,
thienyl, oxazolyl, isoxazolyl, oxadiazolyi, thiazolyl, thiadiazolyl, triazolyl, or tetrazolyl.

3. A compound according to claim 1 or 2 wherein A represents phenyl, pyridyl,
piperaziny! or benzozolyl, any of which is optionally substituted by one or more C, 5
20 alkyl.

4, A compound according to claim 3, wherein A represents phenyl, piperazinyl
or pyridyl.

25 5 A compound according to any preceding claim, wherein B represents C, .,
alkylene, N(CH;) C,; alkylene or Het-C,; alkylene wherein Het represents a 5-
membered heterocyclic group containing at least one nitrogen atom and optionally at
least one further heteroatom selected from oxygen and sulphur substituted or
unsubstituted by C_, alkyl.

30

llllllllllll\l III|| ||I|I || lIIl [ RerLceD |

e ey s g



20 Exanple 32 followed by purification via silica gel flash colum
chr omat ogr aphy usi ng CHC[err]/MeOH (9:1) as eluent foll owed by

trituration with Et[eiﬂiégét JOR10 My (379 of the title
conmpound as a yell ow ution Ms (ES) mle 558 (MNa[err] ), 536
(MH err] ) ; WAngv31907Cl eq mﬂ [‘Fmﬂﬂ Jerr].1.2H err] O CalPSA/ERZ7/0M986 08; H,
5.68; N, 7.54 Found C, IR H 5.29; N, 7.76; TLC (CHO [err]/ MeCOH
(9:1)): Rerr]= 0.24. 25 Exanpl e188

2S- (2- benzoyl - phenyl am no) - 3- (4-[ 2- (5-net hyl - 3-phenyl -[1, 2,4]triazol-1

-yl)- ot hoxy] - phenyl ) - propi onic acid The title conmpound (141
ng) was prepared from 180 ng (0.32 mmol) of 30 Internediate 99 and 0.482
nL (0. 482 &mol JA osompaund @ecording dpnglaim ShwhereinoB epresents NEGHg)IHY)32

fol | owed ' b j ' ' ' jst itd ol uid VB
(£ D S oy g s i/ 0Lk
(Cerr]H éPPFRﬁ!eY" {chyis gpfignal f“aﬂé‘}‘ﬁ Y Eap alk ‘C, 70.20; H, 5.71; N,

9.92 Found C, 70.35; H, 5.70; N 9.98; TLC (CHCl[err]/MeOH (9:1)): Rerr]=
0. 25. 35 Ex i i : i

02> 5 0510.9 6@(' RicPngound according to any WR&HIRY Ldim, wherein Alk represents
2S- (2- benZB y‘ﬁ?&nyl am no) - 3-{4-[ 2- (3- net hoxynet hyl - 5- met hyl - 2- phenyl - 3H.

| m dazol - 4-yl)-ethoxy] - phenyl ) -proplonic acid The title conpound (324
was prgpar ; e hiat @11 . 845
) Prgp | A ddmipButdiO adBorldihg® o "BRY )prQEedIR%t ﬁ%gﬁ. gm'(;e?élgx gﬁpf%r%%@

mL (0.845 mmpl ) of Li according to the
f ol | owed W%‘Eﬁ%l"&é{‘“&e\w% trituration with Et[err]O |ow resol ution VS
(ES) MPe 612 (MNa ), 590 (MH); Anal. (Cerr]Herr]Nerr]Qerr].0.3Herr]0O
Calcd. C 8. 4R cban_Found atedtdingo chairds, WheteinR' Bhydfogdn. 6- 14 N, 6..41;
TLC (CHCl [err]/MeOH (9:1)): R érr]= 0. 20.
10. A compound according to any preceding claim, wherein Z represents NR3R?
wherein R® and R* are as defined in claim 1.

15
11. A compound according to claim 10 wherein R is hydrogen.
12. A compound according to claim 10 or 11, wherein R* represents -Y(C=0)-T-
R® wherein R® is as defined in claim 1.

20
13. The compound of claim 8 wherein Y is phenyl optionally substituted by one or
more C__; alkyl groups and/or one or more halogen atoms.
14. The compound of Claim 9 wherein T is a bond or -O-.

25

15. A compound according to claim 12, 13 or 14 wherein R® represents C,_; alkyl
or phenyl (optionally substituted by one or more halogen atoms or one or more Cy.5
alkyl groups). '

30 16. The compound of Claim 10 wherein said NH and said (C=0) are positioned
ortho to each other on Y (which is phenyl), T is a bond or -O-, R® is C, , alkyl, or

phenyl (optionally substituted by one or more: halogen atoms, C, , alkyl, C, , alkoxy

groups, C,jalkyleneNR’R'® where each R® and R'® is independently hydrogen, C,.,

atkyl, -SO,C, alkyl, or -CO,Cyaalkyl, -SO,NHC salkyl, Cy; akyleneCO,H, Cq,
35 alkyieneCO,C, alkyl, or -OCH,C{O)NH,).
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Exampl e 66 10

2S- (2- benzoyl - phenyl a thyI 2- phenyl - 3H m dazol - 4-yl) -

et hoxy] - phenyl ) - propl i e or| de salt The title conpound
(162 nmg) was prepared fr l 6 nmmol ) of interrredi ate 104 and
0.536 ni (0.WQE7AHET) of rd| ng to the nethod FPCVERPTG,)

32 followed by purification via trlturatlon vmth Et CAc/Et[err]C | ow
resolution 15 MS (ES) me 546 (MHerr]);
(Jerr]Herr]NJerr]Jerr].1.0Herr]O Calcd C 68.05; H, 5.71; N,
7.00; d. 5.91 Found C, 68.03; H, 5.74; N, 6.94; d, 5.98. Exampl e 67
2S- (2- benzoyl - phenyl am no) - 3- { 4- [ 2- (5- et hyl - 2- phenyl-thi azol -4-yl) - et hoxy]
- 20 phonyl)-propionic acid The title corrpound (283 m%s was prepared
from 350 riy-( 0.4 compolind @ccording torplaim8ioar6 witsreimB’ epvesents (0. 91 rmml ) of
1.0 N Li OH according to the method of Exanpl e 32 fol |l owed by
purification via trituration with Et[err] Qlhexanes: | ow resol ution VS
(ES) me 586 (MNa ), 563 (M; Anal. (Merr]N[err]qerr]s.o.sH[err]c»
Calcd. C, 71.89; H 25 5.43; N, 4. 9§N764 Found C, 71.91; H, 5.44; N,
4.93; S, 5.62. Exanpl e 68 s

2(S)-(2-benzoyl - phenyl am no) - 3-{4-[ 2- @ net hyl - 2- (3-net hyl -t hi en- 2-yl ) - oxaz

ol - 4-yl) - et hoxy] - phenyl) propionic acid 30 The title conpound (90
ny) vvaé-’ pr epar ed ;rom 100 éo 17 mol) of Internedi ate 112 and 10.8
mg (0.258 lnﬂaasmanyl)orc@ Hs.OH according to the nethod of Exanpl e

32: M5 (ES-) nfe 565.0 (MH4+); Anal (JerrJHerr]Nerr]derr]S 0.4 Et CAc)

Cal C, 69.04. H 5 56..N Found .45, H, 5.95; N, 4.33.
35 Exarrpl o9 Agbgmpouhd accordnr\%og:}? ﬂb@? %]rmu% 1?3% .
PCT/ EP97/ 00916
MCOZH
—B—D—x NH
A
10 N

wherein A and B are as described in claim 1 and Ar represents a phenylora 5 or 6
membered heteoaryl group containing at least the heteroatom selected from oxygen,
nitrogen and sulphur and solvates thereof.

16 19. A compound according to claim 1 having the formula (1):

- \’ ()]
wherein

20 Ais selected from the group consisting of:
® phenyl optionally substituted by one or more halogen atoms;

(i) a 5 or 6- membered heterocyclic Qroup containing at feast one heteroatom
25 selected from oxygen, nitrogen and sulfur; and
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107
2(S)4-(2-{4-[2-(5-nit rrfss Bhebiyab Byeh et hoxy] - phenyl ) - 1- met hoxycar bonyl -

et hyl ami no) - benzoi ¢ aci MI ml‘ tion of 109 ng (0.220 mml) of
internedi ate 152 in THF‘ OH (2 m) was treated with 1M
Li OH (1 nl) WOrT819%ac stirred for 45 min. Water (1FCTEPHIPIGRg 1N
HC (1 nm) were added The reaction was extéacted with EtOAc (2 x 30

mL). The conbi ned organics were washed wi 1#9brine (1 x 30 m.), dried over
MySO4, filtered and concentrat ed. The material was purified by flash

chr omat ogr aphy usi ng EtOAc + 0. 1% AcC]-l as eluent to afford 25 ny
(249 of the title conpound: H (CDCl[err], 400 WHz) [err] 9.07

(d, 1H J = 1.6,
%) 1" 300 B lvlnd”F i, > Spndisilong anfips Berochic = 1,0,
7.7), 6.68 (t, 1H J= 7. 58(d 1H, J=8.3), 4.77 (t, 2H, J =
4.6), 4.32 (m giddp aSdefinddin (u) above’iﬁhncﬁb%?cﬁ@lddg ihttached%olgrodp B vid. &)

| ow resol utiong ﬁ(&aﬂrﬁ $508qEVH) . Example 70 15

2(S)-2-{4-[2--chToro- f ?l dyl aulfanyl) et hoxy] - phenyl ) - - met hoxycar bonyl -

et hyl am no) - benzoi ¢ aci d The title conmpound (90 ng) was prepared from
155 ntp ( OB34 Gelorred froim the group odsssisti 6t € 153 according to the nmethod of
Exanpl e 69: [err]H NVR (CDCl [err], 400 MHz) 8 8.38 (d, 1H, J 2.4),
8 19 (d, 91 (d, 1H, J = 8.1), 7.46 (dd, 1H, 20 J 2.5,
7.34 w 1Fire “‘ﬂé}"el) 7.19 (d, 2H, J = 8.5), 7.13 (d, 18, J = 8.6),
687(d 2H, J=7.5), 6.67 (t, 1H, J=7.5), 657(d 1H,J= 8.4), 4.30

1 fn18 2H J =6.8
gm18 Hddd ('ﬂRzg‘ssaikl'h}‘esw"?’@?az év'e%%"(ss"@g% “§' bie 485 (M+§
486 (M. 25 Example 71
2('S) - (2- { (iR ( Naeshpr -62- mehibdred detérdcyclc- gidupx tbnﬁmiyla}-léastnaﬁémwsgﬁrbonyl
ethyl ami no) - DCREQIGadf] Und option géd iéa%t%gﬂ <A&e fh from

ng (0.184 mm |&lg C
Exanpl e 69: [ef mmqgasaq ‘F‘F "’266%1!95‘3'9'%“ tyted 8y H,
J =6.7), 7.33 (t, 1H, J=8.4), 7.18 (d, 2H J=7.9) 711(m1H)

6.82 {gn Wil). ﬁeﬁé,_@élkgl&hb \llhere‘in 5-)et e %&eﬁtﬁb 3|‘I|1etéroc i’ %rbu eaéaeﬁr%d i’n H)
4.30 (q, 1H, . EI) Kﬁ 8

(m 2H, 3.21 PHWH(V‘)Z?PW .7, 7 7) 1 2 (m 3H); Iow resol utlon
MB me 475 (MH), 476 (M. :

Alk represents C_ ,alkylene;

20 R represents hydrogen or C, , alkyl;

2 is selected from the group consisting of:

(viii) -(C, jalkylene) phenyl, which phenyl is optionally substituted by one or more
25 halogen atoms; and

(ix) -NR3R¢, wherein R? represents hydrogen or C_ . alkyl, and R* represents -Y-
(C=0)-T-R% , or -Y-{CH(OH))-T-R5, wherein:

30 (@) Y represents a bond, C, ¢ alkylene, C, . alkenylene, C, . cycloalkylene

or cycloalkenylene, a heterocyclic group as defined in point (vi) above, or
phenyi optionally substituted by one or more C, , atkyl groups and/or one or

more halogen atoms;
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35 Example 72 - .. WD 97/ 31907
PCT/ EP97/ 00916 108

3-[4-(3-Benzoxazol - 2- y|This Bhest cf8-y| met hoxy) - phsnyl ) - 2(S) - (2- benzoyl
- phonyl am no) - pr op \ A sol ution of 0100 0.168 mmuol )
of I nternedi A@IWIGOYi ss miBllof 2/ 2/ 1 (v/v) P97/00916

acetonitrile/ MeOH water was treated with 17.5 ng (0.337 mmol) of Li OH H20
5 for 2 h at roomtenperature. The reacti d*was quenched with an excess of
citric " acid, volatiles evaporated off and the product partitioned

bet ween Et OAc and wat er. The organics were then conbi ned, dried and
the solid residue left after rotary evaporation was further purified
on preparative CL8HPLC to afford 50 ng of the title conmpound: TLC

Rl err]=0.41 (chlgsof of RarekBMs &/ bond, &5, Eigienddxy, 5600{"\Amk§)-.10me?éial RS
H N SPTFA l'c' C2*55°02; H 3.87; N 5.20; S. 3.97,
(thﬁcrjr]c [227138? ef%legea{sr'&‘é%e&f,”%ﬁ@,"gs 3.91. Exanpl e 73

3-(4-[ 2- (benzoxazol - 2-yl - net hyl - m no) et hoxy] - phenyl ) -2-[2-(4-trifluoronethy
| - 15 Rhenzoyl)-phon m_no- propioni c,aci A sol ution of.lnternedate
113 (25¢ ny, O. 4(%] ,reRTeggpﬁs fo Iallk,y?,( %83 r?ﬁ‘,"%ﬁ%’ rﬂ;mcyc,:ioalkenyl. ;L.:Tiiﬁaeny‘?1

Pd(d)[err] (PPh[ ; HER ggg ' = p%{ e e
boronic acid %t%éliﬁsx%stﬁﬁgggy%#%ﬁ I'n (ﬁag ne w§4&lnﬁ§g§/as S :drj‘ﬁe

under CO (1 at mgraaps,ans) ofé- membefddheterdeytlis gidiphas définetds Wolnt{l) o)
het er ogeneous m xture was partitioned between 20 water (50 niL) and Et OAc

(50 m.). The Et OAc sol ution was éd Wth 2.0 M NaCH and_brine (25
nL each), dried @R@bicyipfused fing Intr af eavhesein ringfirersesents a 5- or 6-

membered heterocyclic group containing at least ane heteroatom selected
10 from oxygen, nitrogen and sulfur and optionally substituted by (=O), which
bicyclic ring is attached to T via a ring atom of ring D,

or a tautomeric form thereof, and/or a pharmaceutically acceptable salit or solvate
thereof.

16 20. A compound as claimed in claim 1 which is selected from the group
consisting of:
3-(4-Benzyloxy-phenyl)-2(S)-(1-methyl-3-oxo-3-phenyl-propenylamino)-propionic
acid dicyclohexylamine sait
3-(4-Benzyloxy-phenyl)-2(S)-(1-methyl-3-oxo-3-phenyl-propenylamino)-propionic

20 acid methyl ester
2(S)-(2-Benzoyl-cyclohex-1-enylamino)-3-(4-benzyloxy-phenyl)-propionic acid
dicyclohexylamine salt
2-(2-benzoyiphenylamino)-3-(4-benzyloxyphenyl} propanoic acid
3-{(4-Benzyloxy-phenyl)-2-(2-benzyloxy-phenylamino)-propionic acid methy! ester-

25 3-(4-Benzyloxy-phenyl)-2-{phenylcarbamoyl-phenylamino)-propionic acid methyl
ester
3-(4-Benzyloxy-phenyl)-2-[2-(piperidine-1-carbonyf)-phenylamino}-propionic acid
methy! ester
2-(3-Benzoyl-thiophen-2-yl-amino)-3-(4-benzyloxy-phenyl)-propionic acid

30 2-(2-Benzoyl-thiophen-3-yl-amino)-3-(4-benzyloxy-phenyl)-propionic acid

=




This material was chronatographed el silica gel (75 g) wth Et OAc/ hexane
1/ 2 as eluent to afford ‘SShee‘HaSBeenRem

3-{4-[ 2- (benzoxazol - 2-yl - net hyl - Mﬂﬂﬂﬂl’

trifluoronethyl-benzoyl) - phenyl am

enyl)-2-[2-(4-
id methyl ester (206.9 ng,

76% 25 asWRYBIMEw oil: low resolution MS (ES*) mie 618 (RHERFPINSTIC
(Et GAc/ hexane, (1/1)): Rlerr]= 0.51. A solution of the nethyl ester
(206.9 ng, 0.335 Mol ) in THF/EtOH/ 1.0 M142 UOH (3/1/1, 5 nlL) was
hydrol yzed fol oowi ng the conditions outlined in Exanple 32 to afford
the title corrpound (175 rrg, 86% as a yellow solid: np 177-178 C, -1 ow
resol ution (ESH) MH+); Anal. Calc. for Jerr]Herr]

Flerr] N[ e¥4- épazvlw-pbem)g?- )cb(4-ex03!dﬂ-cwWe-ﬁrcaabwlrmml-peopwg gid C
63. 44; H méthylestdr. 6. 52. Exanpl e 74

3-(4- [2 ( | 5

t hi ophen £ g é%ﬁ?@"’&%@*mﬂ%‘%@éﬂ‘%@ ‘&%%"2’9 DSQ’YA&'&%’&}%QQW' 31907
PCT/ EP97/myopiogic acid 109

Usi ng g hez(gjpp-befkoyigiehlyRinine)r Wmdv@tw&pyhbm-z%hmammw»a

synt hesi zeg n §rom I nterrredl ate 113 and 2-thi ophene bor oni c aC| d in 27%
overal | y‘? P'(? Efn%c sol at ed as a yellow solid: 76- 80 | ow
resol ut i ozra@epw!-nhe@vmn@MﬁHZ-](mems@myndm—Z—vqu}ﬁt e er r])

Cal C. ropionid &tfig ethyNester] O err]S, (Mderr]): 542.1750; Found: 542.1750.
rret hyl - %@eﬁ?ﬂg&« BFP qﬂrﬂuzf ?%? ﬁ&ZQ@-&-@fnethyl-pyndm—2—yi—ammo)—
t hi oplifencethoxydrphenybipsopipaicianid dicypiobaxylaminelsalt Usi ng the protocol

reported - RO -pHEsy I iiB)-
I nltoer rredlzgé.?‘é;, ?‘ﬁgga%&}zh?lggﬁgztﬁg'ﬁﬁm c acid in 585?%%%?2?%;’?& d and
€

| sol at ed w sol i d: nP85 95 [err]C lowresolution MS (ES[err])
m e 542 (3i4-82-fhepzoxazol-2-yl-methyl-amino)-ethoxy}-phenyl}-2-(2-benzoyl-phenylamino)-

propionic acid

15  3-{4-[2-(Benzoxazol-2yl-methyl-amino)-ethoxy}-phenyl}-2(S)-(1-methyl-3-ox0-3-
phenyl-propenylamino)-propionic acid dicyclohexylamine salt
3-{4-[2-(Benzoxazol-2-yl-methyl-amino)-ethoxy}-phenyl}-2(S)-[3-(3-iodo-phenyl)-1-
methyi-3-oxo-propenylamino}-propionic acid dicyciohexyl-amine salt
3-{4-[2~(benzoxazol-2-yi-methyl-amino)-ethoxy}-phenyl}-2-(2-benzoyl4-methyi-

20 phenylamino)-propionic acid
3-{4-[2-(benzoxazol-2-yl-methyl-amino)-ethoxy}-phenyli}-2-(2-benzoyi-4-chloro-
phenylamino)-propionic acid
3-[4-(1-Benzaoxazol-2-yl-pyrrofidin-3-yloxy)-phenyl]-2-(2-benzoyl-phenytamino)-
propionic acid

25 3-[4-(1-benzoxazol-2-yi)-pyrrolidin-2R-yl-methoxy)-phenyl]-2-(2-benzoyl-
phenylamino)-propionic acid
3-{4-{1-benzoxazol-2-yl)-pyrralidin-2S-yl-methoxy)-phenyl}-2-(2-benzoyl-
phenylamino)-propionic acid
3{4-[2-(Benzoxazol-2-yl-methyl-amino)-ethoxy}-phenyl}-2-(2-cyclohexanecarbonyi-

30 phenylamino)-propionic acid
3+{4-[2-Benzoxazol-2-yl-methyl-amino)-ethoxy}-phenyl}-2-(2-benzoyl-thiophen-3-
ylamino)-propionic acid.
3-{4-[2-(Benzoxazol-2-yl-methyl-amino)-ethoxyl-phenyt}-2-benzyl-propionic acid
trifluoroacetate.
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Anal . Calc. for C[err]H[err]N[err]qerr [err 5H er O C, 63.37;, H 5.32
N, 7.39; Found: C, 63.48; H, Exanpl e 76
3- 4-[2-(benzoxazo| 2-y] - et hyl -am no) I)-2-[2 (3-

trifluoronethyl benzo I)phenyl am no- pr Usi ng_t he tocol
reported for %2 -}' the title corrpound was synt hesi zed FcT 'E”-’?’P
Internediate 113 and 3 trrfI uor obenzene bor |c acid in 63%overall vyi eId
and 20 isolated as a yellow solid: np 159 O [err]C, | ow resolution M
(ES) me 604 (MHerr]); Anal . Calc. for
Cerr]Herr]Flerr]NJerr]Jerr] 0.5Herr]O C, 64.70; H 4.77; N, 6.86;

g?anZ E:ber%g ?45 e-nf-ogﬂzﬁmjﬁ,;mry Xp?gﬁk°$etﬁ'°’8’rlé’%ﬁ@’2€‘zz%§3?ﬁ? uzgpz)met hyl -

benzoyl ) - pHRERPICRIG 3rid €ci d Usi ng the protocol reported for
Exanpl e 73,3-{4:f2-(Berizexazol2yinethybasyinu)ethondgphenyl}-2(S)-[(4-okaidet-crdmene- 113

and 2-trifl !F]zp(?g c acid in 70% overal | yield and
i sol at ed assigi?gﬁﬁg.vé@@ ﬁlotﬁ&r%cgal% éerr C,_lowresolution M5 (ES+) nie
604 30 nmﬂwheexlamn%?o—{% -mgthyhr3-phenylkonpzelrd-d-ethoxvk. o

H err] O C,pf&ﬁyl}ﬁ:roﬁpméaﬁd N. 6.76; Found: C, 63.82H, 4.72; N, 6.58.

3 LA 2 ( berk X ETFOURIPTYIRIIOD- {4 3 (- ghiorsphemiihipzol- prmetharikphonyt- o
benzoy! ) - pIRERDICRIA 38 pr opi oni ¢ aci d WD 97/ 31907
PCT/ EP97/ 0(B3[4e(2-Benzoimidazol-1-yi-ethoxy)-phenyl}-2-(2-benzoyl-phenylamino)-prbpidnic
10 acid
2(S)-(2-benzoyl-phenylamino)-3-{4-[2-(5-methyl-2-(4-methoxy)-phenyl-oxazol-4-yl)-
ethoxy}-phenyl}-propionic acid
2(S)-({2-benzoyi-phenylamino)-3-{4-[2-(5-methyl-2-(4-fluoro)-phenyl-oxazol-4-yl)-
ethoxy]-phenyl}-propionic acid
15 2(S)-(2-benzoyl-phenylamino}-3-{4-[2-(5-methyl-2-(5-methyl-thien-2-yf)-oxazol-4-yl)-
ethoxy]-phenyl}-propionic acid
2(S)~(2-benzoyl-phenylamino}-3-{4-[2-(5-methyl-1-phenyl-1H-pyrazol-3-yl)-ethoxy]-
phenyl}-propionic acid
2(S)-(2-benzoyl-phenylamino)-3-{4-[2-(5-methyl-2-piperidin-1-yl-oxazol-4-yi)-ethoxy]-
20 phenyl}-propionic acid
2(S)-(2-benzoyl-phenylamino)-3-{4-[2-(5-methyi-2-morpholin-4-yl-thiazol-4-yi)-
ethoxy}-phenyi}-propionic acid |
2(S)-(2-benzoyl-phenylamino)-3-{4-{2-(5-methy!-2-(4-pyridyl)-thiazol-4-yl)-ethoxy]-
phenyl}-propionic acid
25  2(S)-(2-benzoyi-phenylamino)-3-{4-[2-(2-dimethylamino-5-methyl--thiazol-4-yl)-
ethoxy}-phenyl}-propicnic acid
2(S)-(2-benzoyl-phenylamino)-3-{4-]2-(5-methyl-2-(5-methyl-isoxazol-3-yl)-thiazol-4-
yh-ethoxy]-phenyl}-propionic acid
2(8){(2-benzoyl-phenylamino)-3-(4-{2-[5-methyl-2-(4-methyl[1,2 3]thladtazol-5-yl)-
30 thiazol-4-yl]-ethoxy}-phenyl)-propionic acid
2(S)-(2-benzoyl-phenylamino)-3-(4-{2-[5-methyl-2-(4-methyl-piperazin-1-yl)- thiazol-
4-yi}-ethoxy}-phenyl)-propionic acid
2(S)—(2—benzoyl—phenylamino)-s-(4-{2-{2-(&dhnemy!amino-propylamino)-5—methyl-
thiazol-4-yl}-ethoxy}-phenyi)-propionic acid
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Using the protocol reported for Exanple 73, the title conpound was

synt hesi zed fromlInternedi ate 113flasﬁhe8~Ha£Bd@ ene boronic acid in
61% overal |l yield and i sol ated as rrp 76 80[err] C low
resol ution NS & SJQ me 566 (MHerr]);

Cerr] H err XA @J'[err]l 5H20: C, 66. 88 7 09 PﬁBﬁhﬁ!""%‘

66.53H, 5 5.45; N, 6.78. Exanpl e 79

3- (4-2- (benzoxazol - 2-yl - met hyl - am no) - et hdf'?] phenyl ) - 2-[ 2- ( 2- net hoxy-
benzoyl ). phenyl am no-propionic acid 10 Using the protocol reported for
Exanple 73, the title was synthesized from Interrredi ate 113 and

vel Tow sol 8 Gpegaofiprenifrine s {64 L Riatadtofthy@8inors-mefd flagpidt ).
Anal . Cai cyll-ethoxyBehenairpropiopEaad H20: C, 65. 88; H 5.86; N, 6.98; Found:

C, 65.98; 31 -Carbo@-ﬂ{’l&- (5- e%l-zlﬁhenyt-thlfi@m}&lf- xﬂ-phenyz}-ethylammo)-

3-(4-12-( enzoxazo ﬁt mg -am no) - et hoxyl - pheny
benzoyl )- H(S" &ﬁsq{l c acid Usi ng the protocol reported for
Exanpl & 72-(1-ﬁearwxm-%-{&&dﬁdhdrmnyl;n{fm)-emoxﬂephefny(}mthytauﬁmﬁdi beozdit3

and 3- met hy Apceshey onic acid in 52%overall yield and i sol ated as

Adi. Co iﬁ’ﬂ &ar@’m%{%?b phenfravrplsinabyathon ehepFshmiaing? o, bRhzak bb

Found: C #@dd amathyl ester 5.66; N. 7.00. 25 Exarrple 81

2- [ 2- (4- digeg {ykmi&a%mgrhémwmnd;laﬁaﬁmaﬁ} 1}-2:(4yigplen %Ebbbn%t—
phsnyi Q& enyl)-propionlc acid hydrochl ori de

VA 'Hé et hox
sol ut |1(9n ’Wf"éﬁ HPIgRLO ng, 1.63 nmmol), dinethylamne (0.85 m_
0.17 nmol )Hﬁw(mxezolﬂ—wemygmimmoMphbﬁyl}—IHE-t(ycmptanecaﬂ:)onms
added 30 VB RO %ﬁ@g&tal de (20 ng, 0.33 mmol ). The resulting

IR o v et CKESE S PR TR TR

Thi s sol utSﬂmmhmla;dmoimmpﬁgmcund concent rated to a yeI | ow

sem - 9@l | BMUZ (BeoxbESZyICREMYRAMHA IRy Pheh ?QQWohexan&érBorE}fmc to

elute thec%'alﬁﬁﬁg‘qh rq}pé%%#,cts anﬂg’;{%g vmth t QAc/ MeOH 9812 to elute 35

t he produ 9T éﬂ?’ﬁ‘g‘ sa[ | ow resolution Ms (ES) me

618 4—[2-(8enzoxazol-z-yl-memyl-ammo)-ethoxy]—pheny!}-z-(3-benzoyl-thwphene-z-
ylamino)-propionic acid
2-(2-Cyclohexanecarbonyl-phenylamino)-3-{4-[2-(5-methyl-2-phenyl-oxazol-4-yl)-

20 ethoxy]-phenyl}-propionic acid
2-(2-Cyclohexanecarbonyl-phenylamino)-3-{4-{2-(5-methyl-2-phenyl-oxazol-4-yl)-
ethoxy]-phenyl}-propionic acid
3-[4-(1-Benzoxazol-2-yl-pyrrolidin-3-yloxy)-phenyl}-2-(2-benzoyl-phenylamino)-
propionic acid

25  3-{4-]2-(5-Methyl-2-phenyl-oxazol-4-yl)-ethoxy}-phenyl}-2(S)-[2-(pyridine-4-carbonyl)-
phenylamino)-propionic acid
3-{4-[2-(5-methyl-2-phenyl-oxazol-4 yl)-ethoxy]—phenyi}«z(S)-[Z—(pyridineN—oxide-4-
carbonyl)-phenytamino}-propionic acid
3—{4-[2—(5-Methyt~2—phenyl-oxazol~4-y!)-ethoxy}—phenyl}-Z(S)—[z-(pyndme-3-carbonyl)—

30 phenylaminoj-propionic acid
3-{4-{2-(5-methyl-2-phenyl-oxazol-4-yl)-ethoxy}-phenyl}-2(S)-[2-(pyridine-N-oxide-3-
carbonyl}-phenylamino}-propionic acid
2S-(2-benzoyl-phenylamino)-3-{4-[2-(5-methyl-3-phenyl-pyrazol-1-yl)-ethoxy]-
phenyl}-propionic acid
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WO 97/ 31907 o PCT/ EP97/ 00916

111 (MHerr]); TLC (EtOAc); RheSh IIIhsBBen REplaed nat eri al was

hydrol yzed according to the proce |n Exanple 32 to give
the title conmpound (28.0 ng, 27%for 2 sayellowsolld np
103- 105 [errYVQ”I%W"r esol ution Ms (ES) rﬂe err]) EPSTO% 6

resolution Ms (FAB+) nie (Mderr]) Calec. for C37H37N305 604. 2811, Found:
5 604. 2816. Exanpl e 82
2-[2-(4-aninonethy|-benzoyl)-phenylaninoI-3-{4[2-(5-nethy-2-pheny|-oxazol-
4-yl)-thoxy] - phenyl)-propionic acid hydrochloride 10 To a solution of

I nt er nedi a 3 (167 0..284 ni
sodi um bor%ﬁ'ﬁé‘%@&é"ﬁﬂ%‘?@%&'%{%’ywa’ﬁ ¥ 'f‘?"ﬁb’) g%%u f‘?"gﬁmWeI&“Sf‘IfIh ed
under N2 propromcfacldBO m n and quenched with acetone (1 nlL). After stirring
for an ad )] {0met I 1 %%4.50 m.)
and was hecdjﬁ;-( %I'\z @mtqo)—%m( %ﬁ‘c@é %ﬂg Hgfrnﬁiﬁgfélz%y nmL. each).
Thi s- sol utP'EﬁP BW'ECP‘EWer MySq err] and 15 concentrat ed to a dark
brown & | w(z-lbemeyl#nmblauhnwm{m-@}hﬂdndqyiss-h\ethylwmznmIwI)-ethoxy]—
Et OAc/ hexa‘;ﬁe Fcug(f; to give the benzyl alcohol (129 ny, 77%yi el d)

I I 0 0|

?SEt ECi)éxc/ hex ‘(bf}‘?c% Phan ‘“gﬁg‘l{g ii%"gseth%r éh?)‘&\ﬁtf? &64”’@&°{'hy)ﬁgl9_g’]‘benzyl

al cohol (%hw&mpﬁﬁlmﬂ) and triethylamne (27.5 niL, 0.20 mmol)
in CH err f @dﬂg Hﬂ?ﬁ&ﬂ%& i 14.0 m_
0.18 : I% |ILE§°]P§§ lb)"i‘% I‘ é[ﬁés st rred uw S-n?él%flzyl?;#ﬁ%hsﬂ%ﬂ
sol ut% RPdrye R"QB"’I’H 9a¢dy washed with 2.0 M HO , vvater
1.0 ; ZM(myIahénbhmgzoxw-m(&aﬁt&yl-ﬂbbenyﬂ&;ﬂmdawst—ylmeﬂ?bl)gger
MSO4 and pp, }p@gmﬂaa% rocRiofidé&aithe correspondi ng nesyl ate
Il o S+ 669,
(Bt 0Rd/ ol il benzs%v’hqaymw&%{% ?QH"\%& ohenyiniasoi4-yhlethody} bheryl-
propionic acid
15 2(S)-(2-benzoyl-phenylamino)-3-{4-[2-(5-methyi-2-(3-methyi-thien-2-yl)-oxazol-4-yl)-
ethoxy}-phenyl}-propionic acid
2(S)-(2-{4-[2-(5-nitro-2-pyridyloxy)-ethoxy}-phenyl}-1-methoxycarbonyl-ethylamino)-
benzoic acid

2(S)-(2-{4-[2-(5-chloro-2-pyridyisulfanyl)-ethoxy]-phenyl}-1-methoxycarbonyl-

20 ethylamino)-benzoic acid
2(S)~(2-{4-[2-(N-ethyl-2-methyl-toluidino)-ethoxy}-pheny(}-1-methoxycarbonyl -
ethylamino)-benzoic acid
3-[4-(3-BenzoxazoLZ-yI-thiamlidin—4(R)-ylmethoxy)-phenyI}-2(S)—(2—benzoyl-
phenylamino)-propionic acid

25 3-{4{2-(benzoxazol-2-yl-methyl-amino)-ethoxy]-phenyl}-2-[2-(4-triflucromethy}-
benzoyl)-phenylamino-propionic acid
3-{4-{2-(benzoxazol-2-yl-methyl-amino)-ethoxy}-phenyl}-2-[2-(2-thiophenecarbonyl)-
phenylamino-propionic acid
3-(4—[2-(benzoxazol-2—yl-methyl—ammo)—ethoxy}—phenyI}-Z-[Z-(3-th;ophenecarbonyl)—

30 phenylamino-propionic acid
3-{4-[2-(benzoxazol-2-yl-methyl-amino}-ethoxy}-phenyi}-2-[2-(3-
trifluoromethylbenzoyl)-phenylamino-propionic acid
3-{4-[2-(benzoxazol-2-yl-methyil-amino)-ethoxy}-phenyl}-2-[2-(2-trifluoromethyi-
benzoyl}-phenylamino-propionic acid
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25 solution of the above mesylate (105 ng, 0.156 rmtl) in DVF (2.5 nL) was

added NaN3 (31 ng, 0.18 mmol). Eﬁgsﬁe@m&gh&ng Rbkditi on was stirred
under N err] for 16 h. After addi B err] (1 m), the

solvents were renoved by rotary evapor at}i t he residue

partitioned Weswsed wat er (20 nL) and Et he Et BAEEPIT00916

sol ution was washed with water and brine (20 niL each), dried over MgSO4 and
30 concentrated to provide the benzyl azig (96.3 ng) as a yellow oil: |ow
resol ution M (ES) mMe 616 (MH+); TLC (Et QAc/ hexane (112)); R

=0.45. To a solution of the above azide (96 ng, 0.156 mmol) in THF
(5 mM) and water (0.2 nlL) was added tri phenyl phosphine (45 ng, 0.172
mol ). The-{ef2:+{bhenzgxazehd-yienethybamina)ratboxyjadenydd-2-{2-(3-methoxybenzoylFhe

sol ution RemindigropRaicadi® Et OAc (50 ni) and washed with 2.0 M- 35
NGST &1 ) Eﬁﬁl&ew&é&% (oS ERoR 1 She b 12 Bom oSS ehEby)-

PCT/ EP97/ (pr@hylamino-propionic acid 112

concenfkr at LAl j _ . ca gel
M S %\‘/%%‘4/ %@/?!!aigi dmifieh.cthé “2 o 'Eh?%?%gﬁﬁﬁ'g'meﬁ%ﬁ it
ester (73 AREAYIRIGINDIAIPRIONICACY | o t he benzyl al cohol) as a yellow oil: |ow

r esol ut i or2-j3(4-timethplaminarethyl-bénzoyl)cphenylanticol-B {4245 kiedhyIcB-phepyl- R err ]

=023. A's | f % Bhicg .qgster in 5 THF/ EEOH 1.0
M Li OH (3QJ bgg'ﬁl{gtggéy‘s] EthOblc?gﬂﬁm% g@ Tge sol‘:}/ﬁnts wer e
removed by Hot4sRii yibenzovhrrhenylamipol-add-2(Smpthy2-Phendxazehdyh )
and 10 \athéad-phenil}qpropionicZcidrhydrothleridgueous | ayer was acidified to pH 2
with 2.0 M 3 m S i-rAefryRamidd Rt ‘%?'% 12 iR g -
concentr at (fnﬁfkgzn.d .ﬁ'ﬁeggﬁtsri foggero‘lé’% 0 ﬁylz—%p%@'r?ﬁ@éwégg%ﬁ@ous
sol ution \é?"@f&é%‘ﬁ?@f"&’ﬁ&'ﬁ?@d 10 resulting yellow pellet resuspended in
wat er (10 3H2-{oarboxpi2-j4-{25fdemethyhBephenyBdkazol4-yi}-athexyephenyljsathyldminn)s
obt ai ned WghzayFhai¥éRdaéig water (2 nl) and lyophilized. The resul ting
yel | oy_sol] uspended.in_ Et OAc_and centrf d he resulting
Dol | oS aad-tor LRV dRaEn= I afiro BT B e GrIAr S Ee bR R SRRk 06
yi el d) as yi)-ethoxy}-phenyl}-propionic acid
2-[2-(3-aminomethyl-benzoyl)-phenylamino}-3{4-[2-(5-methyl-2-phenyl-oxazol-4-yl)-
ethoxy]-phenyl}-propionic acid hydrochloride
2-{2-(3-dimethylaminomethyl-benzoyl)-phenylamino}-3-{4-]2-{5-methyl-2-phenyl-

20 oxazol-4-yl)-ethoxyl-phenyl}-propionic acid hydrochloride
2(S)-{1-carboxy-2-{4-{2-(5-methyl-2-phenyi-oxazol-4-yl)-ethoxy}-phenyi}-ethylamino)-
benzoic acid methyl ester
2(S)-(1-carboxy-2-{4-{2-(5-methyl-2-phenyi-oxazoi-4-yl)-ethoxy}-phenyl}-ethylamino)-
benzoic acid 2-aminoethy! amide hydrochioride

25 2(S)-(1-carboxy-2-{4-{2-(5-methyl-2-phenyl-oxazol-4-yl)-ethoxy]-phenyi}-ethylamino}-
benzoic acid 3-aminopropyi amide hydrochioride
2-(1-carboxy-2-{4-{2-(5-methyl-2-phenyl-oxazol-4-y{)-ethoxy]-phenyl}-ethylamino)-
benzoic acid methyl amide :
3-{4-{2-(benzoxazol-2-yl-methyl-amino)-ethoxy]-phenyl}-2-[2-(3-hydroxy-benzoyl)-

30 phenyiamino}-propionic acid
3-{4-{2-(5-methyl-2-phenyl-oxazoi-4-yl)-ethoxy}-phenyl}-2-[2-(4-propylisulfamoyl-
benzoyl)-phenylamino}-propionic acid
2-[2-(3-amino-benzoyl)-phenylamino}-3-{4-[2-(5-methyi-2-phenyl-oxazol-4-yl)-
ethoxy}-phenyi}-propionic acid
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a yel | ow powder: np 134-136 [err]C, low resolution M5 (ES+) mle 576 (M) +;
high 15 resolution I\/ISWlFSHBdt aﬂB&nR ad Calc. for CJerr]Herr]Nerr](Jerr]:
576. 2498 Found: 576. 24 C[err] [ MeCH (4/1) +1 drop HOAC);

Rlerr] = 0.30. Ex

3-(4-]2- (benWM@WZ y) - rre - . thoxy] - phenyl ) - 2- [ 2PCHEEI7I4916
di net hyl benzoyl ) - phenyl am no- prop| onic acid Usi ng t he protocol
reported for Exanple 73, the title conpou 147 was synt hesi zed from

I nternedi ate 113 and 2, 6-di nmet hyl benzene boronic acid in 13 %overall yield
and isolated as a yeIIow solid: rrp 85-90 [err]C;, low resolution M5 (ES+)

g:[:f :r r5]6ﬁ[ (e%i\lf%mﬁ%f sﬁ{l‘fot\ SOIj"u&S NSQS FABM“QS%%% frr?e&%yl-&phet&—anpl e

oxazoM-yl)—ethoxy]—phenyl}—proplomc acid

3-(2-(1- A
et §1yl gim Eﬁ%be Q tF'e r%?srg@ﬁlhﬂlbaﬁz@h?gugnfslol ut I]?ﬁ#é@(?ﬁ?ﬁ%ﬁf@?gylm (75
ny, 128 4]%%%% @"ﬁ@f“&&gmﬁcﬁ% 30 dropw se 2.67 M Jones'
reagents ( 42-[2{3-hyd&xmhﬂn)zoylfpbemduuim]ﬁdﬂ&r(ﬁ-rgemqhz-phenybmxazbl-éwl)was
stlrred f ogt hgxﬁ HQ}@T}L ﬁfohﬁ{jhfk?s queniged with the asldltlon OI:I :P[O(;l (1th

Af t ri 0 addi tio m.n u s, di | uted wi
B O (50 21aibanpiimelBnaibeack D PnermaR e e S e Rl
brine (10 4dy}}-ethbxyd-phenyl}-pedpionioacifas dri ed over MgSO4 and concentrated to
a brown 0' ésggesﬁéﬁéaﬁ-ﬁﬂ farrifio)- S gf@&ﬁ%ﬁﬁ@&mn&wo&aza% Bty i th

CHC [ cont.gl ning O 97/ 3
PCT/ E ryl}-proplomc aci 113

HOAC) to &@ﬂé@m@ﬂ-;{m&nylamtno)-3»(4-{2—[5—methyl-2-(4—methyi—p|perazin—1-y|)~thiazol-4~
- car blory : i %nﬂﬁ&why%%ﬁlahuté yl}- e: hoxg)5

Vel | ow of 12 ?Qﬁﬂ“-be B wp@z%(fs@%w%%{fs PARe oA Doy iderazini-
(CHO [ er r ] Yiithiaziaisyipthoxy}-rheanyh-mopionicrsid

16 2(S)-(2-benzoyl-phenylamino)-3-{4-{2-(5-methyl-2-piperazin-1-yl-thiazol-4-yl}-
ethoxyl-phenyi}-propionic acid
2(8S)-(2-benzoyl-phenylamino)-3-(4-{2-[5-methyl-2-(4-methylsulfonyl-piperazin-1-yl)-
thiazol-4-yli]-ethoxy}-phenyl)-propionic acid
2(S)-(1-carboxy-2-{4-[2-(4-dimethylamino-phenyl)-ethoxy}-phenyl}-ethylamino)-

20 benzoic acid methyl ester
2(S)-{1-methoxycarbonyl-2-(4-{2-{5-methyl-2-(4-methyl-piperazin-1-yl)-thiazo-4-yl}-
ethoxy}-phenyl)-ethylamino}-benzoic acid
2(S)~(1-carboxy-2-{4-[2-(4-chloro-phenyl)-ethoxy}-phenyl}-ethylamino)-benzoic  acid
methy! ester

25  2(S)-(1-carboxy-2-{4-[2-(4-trifluoromethoxy-phenyl)-ethoxy]-phenyl}-ethylamino)-
benzoic acid methy! ester
3-{4-[2-(Benzoxazol-2-yl-methylamino)-ethoxy]}-phenyi}-3-(4-benzoyl-thienylamino)-
propionic acid
3-{4{2—(8enzoxazo!-z-yl-methy!ammo)-ethoxy]—phenyl}-z-(z-(4-b:phenylcarbonyl)-

30 phenylamino)-propionic acid.
3-{4-[2-(Benzoxazol-2-yi-methylaminoc)-ethoxy}-phenyl}-2-(2-(4-methoxy-benzoyl)-
phenylamino}-propionic acid
3-{4-{2-(Benzoxazol-2-yl-methylamino)-ethoxy]-phenyl}-2-(2-(4-methyl-benzoy!)-
phenylamino)-propionic acid

35  3-{4-]2-(Benzoxazol-2-yl-methylamino)-ethoxy}-phenyl}-2-(2-(2
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above nethyl ester was hydrol yzed according to the procedure outlined in
Exanple 5 32 to produce the title comlﬂosmdffas?ﬁeeﬂg 1:98&%) as a yellow
solid: nmp 107-110 [err]C Iowresol me 589 (MH);

Anal , Cac, for C[err]H[err]N[err]Qerr]O l:iﬁ 0.11; H 5. 21,
N. 4.67; Fom'f@woag 99; H, 5.28; N, 4.5 e TETEPITI00916
2-[2-(3- hydroxynet hyl - benzoyl ) - phonyl am no] 3-{4-2-(5- rret hyl - 2- phenyl -
~oxazol - 4-yl ) 4t hoxy- phenyl ) - propi oni ¢ aci d148 To a solution of
Internediate 124 (257 ng, 0.43 mml) in THF (10nL) was added sodi um
borohydride (16.5 ng, 0.43 nmmol). The resulting solution was stirred under

N2 for 45 mn and the quenched with acetone (1 nL) and stirred for an
addi t i onatmethyt-benzavh-phenylamingitprarieniegcid 0 M NaHCCB (1 nl) the sol vents

wer e 1 enpe@-Bandoyi-phenylamino)34@HR- (@l dHidroasteriyi)cethogyiphenpMpropibaieestid

i th at e?cf?é%é%v@ﬂ%ﬁ@% Rty et thizol S0 k- Bp BBl

sol uti on #8# concentrated to give a yellow oil which was flash

ghE (ZJm(ig 09 QQQMMI-phémﬁﬂnﬁﬁi) -3-A02[04-oMidro-pHEA S UMRNANGEh6/]13) t O Jphehyi)be
hydroxyrre ’°'E)"é‘ﬁf'c&/| ) - phenyl am no] 3-{4-[ 2- (5- et hyl - henyl - oxazol-4-yl ) -
et hoxyl - yﬁ?ﬂmbphm‘m)@‘mHWPTQPV'ebeF(Q'mwheEM ropionic aeidl ow oi | :

| ow 2@%&@?&&@!5&%% 45&ﬂorbﬁﬂﬂn fopichiCacid/ 1) ) ;

AL e b i i e

titlel@onPeind (43 ngy, 97% as a yellow solid: np 87-90 25 [err]C |ow

| uti op- 2.
E:[ez (r)r iJHI[g é@iﬁ v&Zt {‘éﬁ)?&‘gt%%[] Sﬂfﬂﬁneﬂ‘%rﬁxnof-ﬂﬁenyl)-ethoxyg 8phenyl}- 78

Found C, 06; N, 4.45 anpl e 86
2-[2-(3- aﬂr(aamzwl-pb%mwmo)ﬁwr(arbmw phenpxy}-sthexyhphenylpropianioxazol -
30 4-yl - akfdoxy] - phony1l) - propi oni ¢ acid hydrochl ori de Usi ng the sarre

Tyt hdS, ."?{@ st EineRinhiR: A2 ARhEY B FhDgF i phenyy R 76
(M—I[err])acl nal. Calc. for err]Herr]Nerr]derr] HJd 0.75Herr]O C,
67.19; H, 2§2/Benddyl-phelamino)l-(4-{2-[3-G-nielhyipyridin-2-yBdropoxyd-etitoxyds
phenyl)-propionic acid
2-(2-Benzoyl-phenylamino)-3-{4-(2-pyridin-3-yl-ethoxy}-phenyi]-propionic acid
20 2-(2-Benzoyl-phenylamino)-3-{4-[2-(3-methyl-6-ox0-6H-pyridazin-1-yl}-ethoxy}-

phenyl}-propionic acid
2-(2-Benzoyl-phenylamino)-3-{4-{2-(4-trifluoromethoxy-phenyi)- ethoxy}-phenyl}-
propionic acid
2-(2-Benzoyl-phenylamino)-3-{4-[2-(3-cyano-phenoxy)-ethoxy}-phenyl}-propionic

25 acid '
2-(2-Benzoyl-phenylamino}-3-{4-[2-(6-methoxy-pyridin-2-ylsulfanyl)-ethoxyl-phenyl}-
propionic acid
2-(2-Benzoyl-phenylamino)-3-{4-[ 1-(4-nitrophenyl)-pyrrolidin-2-ylmethoxy}-phenyl}-
propionic acid

30
21. A compound as claimed in claim 20 which is selected rom the group consisting
of:

2(S)-(1-carboxy-2-{4-{2-(5-methyl-2-phenyl-oxazol-4-yl)-ethoxy}-phenyl}-ethylamino)-
benzoic acid methyl! ester

L



WO 97/ 31907
PCT/ EP97/ 00916 This Sheet Has Been RTaced

Exanpl e 87 y”,

2- [ 2- (3-di net hyl am nonet hyl - benzo ]-3-(4-[2-(5-m hyl - 2-
phonyl - oxazomais¥31pat hoxy] - phonyl ) - prop| on d hydrochl or PEREPS700916i5i ng
t he anal ogous route used for Exanple 81, Internediate 124 was converted to
5 the title conpound: np 120- 124 C. low rd49| ution MBS (ES*) mle 604

(MHerr]); -Anal . Calc. for CJerr]Herr] N[err] Jerr]HA 3H err] O : C,
6401H639N605 Found C, 63.62; H, 6.03; N 5.78.

Exanol e 88

2-9)-(1- caﬁb@x@f@ﬂ‘!"’@f"t‘gﬂr‘fﬂﬂwmﬁ'ﬂﬁé‘ﬁ?\"-"éﬂk&’ﬁﬂy& 94S)-Bhe8Z9YE pheny! ) -

et hyl am no)phleayianiino)aeropiomit #gid; est er A solution of Internediate 125

582 ny, 1glg [Qn@ek ,p.?zyﬁ ] t,,% %Mﬁ%‘" . %%Pé&% d
l(JndernRIZ for sol ut E/o)’i_F %’ %ﬁﬂé%& cfgégman &?yrl]{are
mi xture waPNERYATMERQIRIEPORIGRSI® £t OAc (150 nl). This extract was washed
with 155 bi3-faef2¢BénzoxpzalrRiytimetyl-aminoPetAoKy)-phenyl{2:benzdybthibphen-8hi t e

solid. Thi w S flash chromat ographed on silica gel with
Et CAc (con zﬁ"ﬁ’f’n t@haﬁa

roduce the title conpound ﬂ
50% as a QyarpomYbe-riz- 1S ety fecmefhpneraRiR bt ém—yl?g 200
Q/I—Izg3 [7e£1 r5 ] etlib%phbnyl}ethylérbmo]lbé#zdc @8id m 3H), 7.77 (d, 1 H,
20 J 8 56) QE%)’ 5 '327"@EP%’—‘@"‘?P)#F‘%@LWJW%“'@'W%’% a‘]'“ﬁg) @‘2"@'8&%"%
4.15 (80 mfoplomcaf , 3.75 (s, 3H), 3.09 (dd, 1H, J=5.3,13.9), 2. 96
(dd, 1H JQ&ﬁ(z-sénﬂ)yt-pﬁeﬁﬁlafrtxno)-3-{4—[2%54&#@1@}phéhy$3xéml-43ﬂ)-etﬂoxw

resolution (M—l[err]) TLC(EtOAc) Rerr]= 0. 51;
Chiral ‘%‘%ﬂf I ral cel I—% t OH hexane (3/7)
and 0.1% TFR y aceeptable_sal Wﬁ%ﬁ%rheéﬁa tiomer), 7.2 min
(m nor 25 enantioner): 88%ee; [a][err]=-9.8, a = -0.109[err] c=1.11

(CH ery rr
C[ err] H er ? ]A) gﬁﬁ ééﬁl(r&ﬂp E&gkpé%ﬁoﬁe&ogn %b m%lén Ebg’f%éd é%ﬁrdéng %8 T(?’ °It|,
74: N, or a pharmaceutically acceptablé salt or solVate t ereof together with a
pharmaceutlcally acceptable carrier.
23. A compound according to any of claims 1-21 for use in therapy.
20

24. A method for treating or preventing a PPAR-gamma mediated disease or
condition comprising administering a compound according to any of Claims 1-21.

25. A method for lowering blood-glucose comprising administering a compound
25 according fo any of Claims 1-21.

26. A method for treating or preventing hyperglycaemia, dyslipidemia, Type 1l
diabetes, Type | diabetes, hypertriglyceridemia, syndrome X, insulin resistance,
heart failure, diabetic dyslipidemia, hyperlipidemia, hypercholesteremia,
30 hypertension, obesity, anorexia bulimia, anorexia nervosa, and cardiovascular
disease, especially atheroscierosis comprising administering a compound according

. to any of claims 1-21.

o THIS SHEET HAS BEEN

IIIIlIII Il IIIII IIIII II IIII REPLACED

ST I Y NT T ARt s e ey lam m = e e w mmm e e s - pemeym



Exanpl e 89 30 :
2-(9)- (I -carboxy-2- {%;(@%&m R Zcgheny| - oxazol - 4-yl) - et hoxyl - phenyl } -

et hyl am no) - benzoi ¢ aci am de hydrochl ori de To a

sol ution of Interrrediat‘ Eﬁ , 0.98 muvol), HOBt (5 ng, 37 mmol),
triethyfam wsvmm m., and tert-butyl N-(2-am nRUIVERM@IOanat e
(16.9 m., 107 mml) in CHerr]d[err] (5 m) was added
1-ethyl -3-(3- 35 dinmet hyl ani nopropyl ) cart®tiini de (22.4 ng, 117 mmol ). The
resul ting sol ution was WO 97/ 31907

PCT/ EP97/ 00916 115

stirred for 16 h under N err] and then diluted with EtOAc (50 nL) and
washed wi2h 23Jse of a compoirid adcoddibg Wb 80y of Zigimsske i fart the: ehwfiactud® or aat er

Y e RIE

chromat ographed on silica gel wth Et OAc/ hexane 1/ as eluent to 5 afford
(37 mg, 599% of a colorless oil: lowresolution MS (ES[err]) me 643
(MH err])28.TL¢Ise of a qompang/ agconding to apy-of gaime) 121 forsthe mapyiactuse obe ¢ hi s

nat er igal Mﬁ%’éﬁ{% Wtﬂi Qrebirhb i bt mdnv:duﬁi%l Jéé&'"“g 16Wer H1B5d YiucosE teveidier

N err] for e so vents were reno y rotary evaporation and
t he residue taken up in water (10 ni_) and acidified with 2.0 M HC (2

n). Th | t 50 L t
hab” 10 welhod YRS B BroomPaunt Soproing o @y L caims o1 19 tiaheniiasies & B o
a colorl qaédﬁ-.ahieiht for the t?éiétrﬁembﬁ ?érgmeﬂhé Sétélménﬁia4 Typd/ Hdiatidles,

di oxane (2 ni_e and stirred under di oxane was renoved

in vacuo T¥Pea #tﬁb@tesqé\yppnmlyeerﬁmnd syagrome X, nsylin resistange, iapaiygmmop. c

\(,ml\/:—|E grof ]Ol)d'g%eﬁqz d&gg%@ut 8n *@i‘i{éﬁ%ﬁﬁéﬂ?&fﬁi&%&ﬁ%ﬁhﬁf %rgp] er r

( MH er r ] Jandségia2 4ndimidolanbredis redgosa|5and TleSrdick@cular: [diddask] (esénl.gc)aiiy
Rlerr]=20

a'tgér'osclerosis.

30. A method for the preparation of compounds Claim 1
15 comprising the step of reacting a compound of Formuia A-B-X with a compound of
Formula ()

CO,R'
A ak—<

HO—x~

{in

20 wherein A, B, alk, R', and Z are as defined in Claim 1 and B comprises a C, ¢
alkylene group and X is a leaving group or a hydroxyl group.

31. The method of Claim 30 wherein X is a hydroxyl group, a halide, or an alkyl- or
aryl-sulfonyloxy group, A is phenyl, pyridyl, or benzoxazolyl, B is said Het-C,.
25 gAlkylene, and Zis -NH -Y(C=0)-T-R® wherein Y is phenyl optionally substituted by
one or more C, , alky! groups and/or one or more halogen atoms, T is a bond or -O-,
and R®is C, ¢ alkyl, or phenyl (optionally substituted by one or more halogen atoms,

C,, alkyl, C,, alkoxy groups, CosatkyleneNR’R'® where each R® and R' is

THIS SHEET HAS BEEN
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Exanpl e 90 2-(9S)-(1

car boxy- 2- { 4] 2( 5- met hy| - 2- pheny 4 QXAZOlas Bestl ethoxy] phenyl ] }

et hyl am no) - benzoi ¢ acid 3-am nop rochloride 20 By use of

t he anal ogous route to Exanple 89 ‘ﬂlm Rrgwrpound was obtained in

95% yi el d f romorm®r nedi ate 126 a tyF N( 3- am nopr oBGTEREVIBat e as
a hygroscopic white solid: np 95-98 C, low resolution Ms (ES[err])
me 543 (MHerr]); high resol ution l\?l§1(FAB[err]) Calc. for
Cerr]Herr]Nerr]derr] (M—I[err]) 543. 2607; Found 543. 2609; TLC

(CHC [err]/MeOH (9/1)): Rerr]=0 04 25 nple 91

2-(S)-(1-carbox (5- et hyI I- xanzo 4 yl t he

et hyl ani nolnd8 ﬁé‘?ﬁ@*ﬁlﬂ{d@m Sssts alky % 1-33’ QeCiradll ggﬁﬂﬁh@@fvy e
126 (49.5 GggalkyleneCOyH) CohiRYIeheCD, 0y alky, orrmO)’.),Hze(D)NHi)et hyl ami ne (41.3
m., 0.30 nol) and nethylamne (12.8 nL (40% solution in water), 0.15
ol ) in Csﬁerrhk%étﬁbﬂ bf CHEmaBIe31 Whetdity R'3s hydidigen ahyXaisa AaRde Pof an
carbodii mde (22.7 12 mol ). The resulting solution was stirred for
16 h urﬁieralkyl-orﬁwlﬁﬁﬁonmmpuat ed with EtOAc (50 m) and washed with 20
m. each of 0.5 M HC (2x), saturated NHerr]d, water and 2.0 M
NaHCO err] (2x). This solution was dried over 35 MSO4 and concentrated to

a yel | ow 088. Thechethed of Claitn 32whertingaidaBdX andsiald compound of Formula (I1) WO
97/ 31907 PCT/ EP97/ 00916

116 ar€el (10 g) with Et OAc/ hexane (111) to afford 33.8 ng (67% of a
colorless oil: |ow resolution Ms (ES[err]) me 514 {VMHeom ); TLC
(hexane/EtQAc (1/1)): Rerr]= 0.31. This mat § [ was hydol yzed
according to the p cedurg oughi ned in Exanple 3 0 _aAf f g the-title
conpound (33. 4 a white solid: nmpH85-907C, [err ( DVBO-
N o
OMs

13

10 wherein OMs is a mesylate leaving group and R*® is a phenyl or -CCH, group.

34. The method of Claim 30 or 31 wherein R is a C, ,alkyl and X is a hydroxyl
group.

16 35. The method of Claim 34 wherein said reaction comprises a Mitsunobu reaction
foliowed by hydrolysis of the depicted alkyl ester group to the corresponding acid
without isolation of the ester.

36. The method of Claim 35 wherein said Mitsunobu reaction is carried outin a
20 reaction mixture comprising toluene.

37. The method of any of Claims 34-36 wherein said A-B-X and said compound of
Formula (I} are:
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5 d[err], 400 Miz) s 12. 71(5 1H), 8.24-8.20 (m 2H), 7.90-7.88 (m 2H),
7.49-7.45 (m 48) . 55 14, J=7.2), 7.10 (d, 2H, J=8.5), 6.82 (d,

2H, J=8. 6) 6 60-6.53 (m Has Be ad 22 (m 1H), 4.15 (t, 2H,
"J=6.5) . (9%51&% H, mﬂﬁi‘ Bz 2.87 (m 3H), 2.69 (d, 3H,
J=4.5), 2. 33 f’ Iow r ES[ err]) mre 500 ( MehokgobbesrdLC
(hexane/Et OAc (2/1)): Rerr]= 0.06. 10
3-{4-[ 2- (benzoxazol - 2-yl - met hyl - am no) - et Iy %y] phenyl} 2-[ 2- (3- hydr oxy-
benzoyl ) - phenyl am no] - propi onic acid e title conmpound (140 ng) was
prepared from500 ng (0.88 nmol) of 15 Internediate 130 and 11 ng (2.65
nmol ) of |ithium hydroxi de nonohydrate according to the nethod of
Exanpl e 32 followed by purification via silica gel chro te‘graphy
usi ng MeCH di chl oronet hane 1:19 as eluent: |low reg 3 (ES) nle
552 (MHerr]); R LC(éO 1(29%(]—!30\I|n wat er w { FA buffer. 25
mn): tlerr] = Exanmpl e 93 HO HN
p plloxazot | - 4yl) - et hoxy] - phenyl ) 2 [
propyl sul f anoyl - benzoyl ) - phefyl amHno] - pr opl oni ¢ aci d '
conpound (31 np) was prepared from70 ng (0.102 mmol) of

131 and of 1ithium hydroxi de nonohydr at
i RS 5 P

nt er medi ate 25
according to the

net hod of YhREPBHs goour.i cation via trituration with

MeOH hexane (1 19) and t hen Et CAc/ hexane (1:19): |ow resolution M5

(ES) Mesgfj errl}&: HPLC (50-100% CHerr]CN in water with
. 1% TFA uf Iasm[aaaﬂat wherbih ifithe co

(C[ers] H[err]N[err]qerr]S 0.5Herr]O C, 65. 66mpﬁuﬁg%gg°"w‘"aé"élzisound C,
65.82; H 5.61; N, 30 6.18. Exampl e 94

2- [2 (3 anm no- benzoyl ) - phenyl ami no] - 3- (4- ,{!52 (5- et hyl - 2- phenyl - oxazol - 4-yl)
- et hoxyl - phenyl } - propi onic aci O

—NH

and wherein the compound of Formula (Il) is prepared comprising the steps of first

preparing a compound of Formula (H) wherein Z is
10

followed by the step of dehydrogenating with a dehydrogenation catalyst in the
15  presence of a hydrogen acceptor.

39. The method of Claim 38 wherein said hydrogen acceptor is an aromatic nitro
compound.

20
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1

wo 97/ 31544365

‘PCT/ EP97/ 00916 ' 117 :
tThe title conmpound (35 ng) was prepared from 73 ng (O'ﬂh§ hds. LnRel d
| nt er medi at e 132 and 19 ngy (0.39 mwl) of lithiu ice
nonohydrate according to the met hod 1@ Exanpl e 32 W éﬁ'm "
purification via silica gel chromatography with

MeOH/ di chl or onet hane (gradient of 1:19 to 1:4) as el uent followed by 5
trituration with MeOH hexane (1:19) and then Et OAc/ hexane (1:9): |ow
resol ution M5 (ES) me 562 (MH err]); RP-HPLC (0-100%CH [err]CN in

Fesol ut i B NEASAEPORNY Sgeordina e clipald b 18 efhirbn REreRERIY § or 1

requires 562 2342. 10 Exanple 95

2- [ 2- (3- et hanesul f onyl ami no- benzoyl ) - phenyl am no] - 3- (4-[ 2- (5- et hyl -

phenyl - oxazol - 4-yl ) -et hoxyl - phenyl } - propi onic acid The title conpound
(23 nmg) was .prepared from60 ng (0. nmtol ) of Intermediate 133 and 1
ng (0.28 mmol) of Iithium hydroxi de m@hohydrate according to the 15 nethod
of Exanple 32 followed by purificatiogsvia silica gel chromatography using
MeCOH di chl oronet hane (1:9 with 1% acetic acid) as eluent: |ow resolution M5

(ES) § m e 640. 2 (M—I[err]) RP- HPLC (50- 100% CH3CN in water with 0.1%
TFA buf f Cf R gwe%d[ 12 02 min; high resolution M5 (FAB) 640.2116
(M—l[err]g%’h err]Hf rrP err| err]S requires 640.2117. 20

Exanpl e

2-[2-(3- nrst howm?aﬂuumam;mw@wam Poefymuta n@)] - 3-{4-[ 2- (5- et hyl - 2-
phenyl - oxazol - 4-yl ) - et hoxy) - phenyl } pr opi oni c aC| d The title conmpound

(28 nmg) was prepared from50 ng (0.79 mrﬁé) Internediate 25 134 and 12
mg (0.28 mmol) of 1ithium hydroxide nmono efi’ate according to the
met hod of Exanple 32 followediby purifiggtion via silica gel chromatography
with - MeOH di chl osriBrifine e (1:9 with 0, 1% acetic aci g?\%)as el uent and
trituration with Et OAc/ hexane (1:9): Aow resol ution (ES) me 642
(MNaferr]), 620 (MHerr]); RP-HPLC 0 (-:50-100% CH err]CN in water with
0.1% TFA buffer, 25 mn): t, = 13.73 m'n§; high 30 resolution M5 (FAB)
620.2384 (MH err]), Cerr]Herr]Nerr]OQerr] requires 620.2397.

' t

!
1. !

L

10 oy
wherein A and B are as described in claim 1 and Ar represents a phenylora 5 or 6

membered heteoary! group containing at least the heteroatom selected from oxygen, -
nitrogen and sulphur and solvates thereof.

15 19. A compound according fo claim 1 having the formula (1):

CO,R

.o _r TAIk—( 0

wherein
20 A s selected from the group consisting of:

(i) phenyl optionally substituted by one or more halogen atoms;

(ii) a 5- or 6- membered heterocyclic group containing at least one heteroatom
25 selected from oxygen, nitrogen and sulfur; and

%
[ | o
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nonohydrate according to the

_Exanpl e 97 REPLACEMENT SHEET
" 2- [2 (3- hydroxy-benzoyl ) - phenyl ani no] - 3- (4-[ 2- (5- et hyl - mmaﬁ'bxaiowﬁlsﬂc
| et hoxy] - phenyl ) - propi onic acid Q#3399
PCT/ EP97/ 00916 - REPLACEMéNf _még :;3%
~#The title conpound (13 ngy) was prepared from 50 \E}Desg%miw ng SEa
" Intermediate 136 and 13.6 ny (O.t’ 32 mol ) of J& €limdsi h dpa@x[n(?eto paged '3.]

hod of ExafpleDB®ving(s) omddbx to paged .’

purification via silica gel chromatography with | [t AbdunCH di pagedr onfet P

(gradient of 1:9 to 1:9 + 0.1%acetic acid) as eljuent and 5 trit

wi th MeOH hexane (1:19): I0\ef esol |on I\/BngS) d
HPLC (50- 100% CH3CN i n wat er '\/ﬁ"E"ﬁ f&‘ﬁ%&

L%?...[ .......

%lffer o1 L[Efr] =
hi gh resolution M5 (FAB) me 563. 2186 (M—I[err])

g[FrZHErgé[ g]g%%)anobl(/%‘g{‘cﬁg rlsla enzofgf( ﬁﬁ 3%!2%?:}}8 u%d!i 4@[@@%&@% tr?‘r phenyl -

oxazo@feﬂiaﬁtpﬂettﬁo&%mpﬂwp? p@@ppésﬁpes ec&nélammg themmeand to éh @bm@um (16

ng) V\ﬁqéd%?@ar REbrEr BEHIER)
met ho@CHAEs nist3 2ciyifY. o

nmg (0.38 mmol) of I|th| um #‘drom rmno(gi/drate acco

PEGXRFEr iPE

W th FEPARtGAMgxRaRHyl eBhbRsg ehe@ntc naulgtes tel s WdoES) leveRs @18

(- ré?até@TQb) cOnpbh&s NRECAL thlbit acttl/%ﬁoﬁ”d 16.0
?@tpfv?fé“@ﬁqd @tpr c%”@fﬁﬁ ogr aphy

(MH erng%‘ P- HPLC (50-100% CH err] CN in water with 0.1% TFA buffer,
25 m AP P& r] = 10.06 nin; high resol ution M5 (FAB) mle 620.2384
(MHerr]), C[err]H[err]N[err]CIerr] requi res 620. 2397. Exanpl e 99 20

AP) - §hebeBZMEAPBERKAMING} Nod-fidufin ( BepBAdM: Bidbeitd Maftrd! (@3l - 4-y1) -

15

20

25

30

35

remains unsatisfactory despite the widespread use of insulin, sulfonylureas (e.g.
chiorpropamide, tolbutamide, tolazamide), and biguanides {e.g, phenformin,
metformin) as oral hypoglycaemic agents. Treatment of NIDDM usually begins with a
combination of diet and exercise, with progression to oral hypoglycaemics (e.g.
sulfonviureas) and in more severe cases, insulin. Unfortunately the available
hypoglycaemics suffer from a wide range of undesirable toxic effects which limits
their usefulness in treatment of NIDDM. There is thus a clear need for the

development of novel hypoglycaemic agents which may be less toxic or which
suceed where others are ineffective.

In the last decade a class of compounds known as thiazolidinediones (e.g. U.S. Pat
Nos. 5,089,514, 4,342,771, 4,367,234, 4,340,605, 5,306,726) have emerged as
effective antidiabetic agents that enhance the insulin sensitivity of target tissues
(sketetal muscle, liver, adipose) in animal models of NIDDM and also reduce lipid
and insulin levels in these animal models. Recently, the thiazolidinedione
troglitazone was shown to have these same beneficial effects in human patients
suffering from impaired glucose tolerance, a metabolic condition that precedes the
development of NIDDM, as in patients suffering from NIDOM (J. J. Nolan et. al., N.
Eng. J. Med. 1188-1193, 331 (1994)). While the mechanism of action is unclear,
thiazolidinediones do not cause increases in insulin secretion or in the number or
affinity of insulin receptor binding sites, suggesting that thiazolidinediones amplify
post-receptor events in the insulin signaling cascade (J. R. Colca and D. R. Morton,
"Antihyperglycemic thiazolidinediones: ciglitazone and its analogs,” in New

Antidiabetic Drugs, C. J. Bailey and P. R. Flatt, eds., Smith-Gordon, New York, 255-
261 (1990)).

Date: 25 Al m
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et hoxy] - phenyl ) - propi onic acid
prepared from 210 ng (0.37 mol ) of
nmol ) of |ithium hydroxi de nonohydrate

Th

Exanpl e 32 followed by purification via silica gel

MeOH di chl oronet hane (1:9) as el uent:
(M err]); high resolution M5 (El) m
Cerr]Herr]Nerr]err] require
2(S)-2-benzoyl
t hi azol - 4-yl ]

- phenyl am no) - 3- (4-{2-[ 5-
- et hoxy) - phenyl ) - propi oni ¢ aci d hydrochl ori de

e title conpound (191 ng) was

Internmediate 143 and 49.0 ng (1.12
according to the nethod of

25 chromatography with

| ow resol ution M5 (ES) mle 548

548.2194 (MHerr]),

548. 2185. Exanpl e 100 30

met hyl - 2- (4- net hyl - pi perazi n-1-yl

The titl

REPLACEMENT SHEE’I{

)
e

conpound (429 ng) was prepared from500 ng (0.84 mvol) of Exanple 42
and 110 ng (2.52 mml) of lithium hydroxi de nonohydrate according to the
met hodhiazofi 10Bd1§xrama!® Beiuteltheie drittoy qninpocfylt@aﬁffemenhatmmsoﬂ pmadg&jcyte

Chrolrr?épsﬁé’@pa ipddith R MO GAGs00" AU PV, 19 Fodal: R % Agkfodn Tt and

aci d ed w
PCT/ ER9.7 /Aefo Pharmacol. 39§ 398, 41 (1992)). Treatment of gre-adipocyte cell linggowith
kve the

ofs 1 Mé"@ﬂlatéhcﬁhéﬁ:&)’é p@dﬂ?ézon@h%sﬁ@i V¢ Herddsed 6%’;9%‘%9!0\1”01‘"%“5’% EB Rlerr]

title roch orlde sal t: :
= 0. 1?93?‘89\/98“95 %&6%@@%‘ ke shisopRilfansppter Hr‘?jﬁmlse%U tion MS
(EI ) @whd GEET2854WhidM-§@iddsts that theQﬁﬁiddlMa%rmir]: Niffictd of eiakQidieediones

585. 2?;2‘3 in viv olmgiggpwé%%%&thé?%ﬁr@dlf’gs%ﬁ% 2- (4-tert-but oxycar bonyl -

2(S) enzo
4-yl ] -ethoxy)-phenyl)-propionic acid The

pi perazin-1 -yl)-thiazol -
thd! e RRBPAYNEn (FBnIN)ImERBP LERAY SEbIARY AR dhdid &0 JTBP Shp@fahily Gy medi at e
ligand-activated transcription factors termed Peroxisome Proliferator-Activated
Receptor gamma (PPAR-gamma) has been discovered. PPAR-gamma is one of a
subfamily of closely related PPARs encoded by independent genes (C. Dreyer, et.
al., Cefl 879-887, 68 {1992); A. Schmidt, et. al., Mol. Endocrinol. 1634-1641, 6,
(1992), Y. Zhu, et. al., J. Biol. Chem. 26817-26820, 268 {1993); S. A. Kliewer et. al.,
Proc. Nat. Acad. Sci, USA 7355-7359, 91, (1994)). Three mammalian PPARs have
been isolated and termed PPAR-alpha, PPAR-gamma, and NUC-1. These PPARs
regulate expression of target genes by binding to DNA sequence elements, termed
PPAR response elements (PPRE). To date, PPRE's have been identified in the
enhancers of a number of genes encoding proteins that regulate lipid metabolism
suggesting that PPARs play a pivotal role in the adipogenic signaling cascade and
lipid homeostasis (H. Keller and W. Wahli, Trends Endocrin. Met. 291-296, 4
(1993)). It has now been reported that thiazolidinediones are potent and selective
activators of PPAR-gamma and bind directly to the PPAR-gamma receptor (J. M.
Lehmann et. al., J. Blol. Chem. 12953-12956, 270 (1995)), providing evidence that

PPAR-gamma is a possible target for the the
thiazolidinediones.

18

20

25

therapeutic actions of

We have now discovered a novel group of compounds which bind to and activate
the PPAR-gamma receptor. These compounds also show good blood-glucose
lowering activity and are therefore of use in the treatment and/or prophylaxis of

hyperglycaemia, dyslipidemia, and are of particular use in the treatment of Type I
diabetes.

30
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N HROoFLAVENLCIND Ol T
10 147 and 26 ng (0.60 nmol) of |ithium hydroxi de nonohydrate according to

t he nmet hod of Exanple 32 followed by purification Via silica get

chr omat ogr aphy usi ng MeOH Et OAc (gradient of 3:7 to 1:1): |ow

resolution Ms (ES) me 669 (MHJ[err]; high resolution Ms (FAB) nie
671.2915 (MHerr]), Cerr]Herr]Nerr]Jerr]S requires 671.2903. 15 ?
Exanpl e 102 3 |
2(S)-(2-benzoyl - phenyl am no) - 3-{4-[ 2- (5- net hyl - 2- pi perazi n-1-yl -t hi azol -4-y

l) - et hoxy] - phenyl ) - propi onic acid To a stirred solution of 65 ngy
(0.10 mml) of Exanple 101 in 1 nlL of 1, 4-di xoane was added 1.5 nL of

4 M Hieden cbrﬁp@urmsam é{&berndsaatédl RO bRt RTuédrfo? the &ﬁ&t@ehv%/c’r@ was

renove vacu ied,b rs HPLC usi ng

acet o%rgf]h’ﬂlaé(} eP-l;Vﬁ tﬂ’sﬁai% 'I*ﬁﬁ“gfﬂgf eryp(agr’a @Qﬁ%/e ﬁ'ﬁ%’%ﬁﬁ/b’?ﬁf@ﬁ@@- mn) as

el uelr\syndromet ¥, gisudintresistaridee heartpfailoe:, ahataetrmdrﬂmhuptddmtar hyp@:ﬁﬁg@mggl) t. m | ow

reso re | on e

571 2%62&?%'5@%“3 h}’%&f‘?ﬁ? N[érr] égbr ng&ar iﬁ%#ees B34e ‘%%’ .
npdl@etggsierosis. In addltxon these compounds are indicated to be useful for the

e (Shuhenont 2BBER 41 A3 Rndi By LoBBIMnduic OF B S ity per azin

)-thia oxy} phenyl 1 C acl tle
conpoﬁﬂ%s‘{)’li‘@oﬁ%‘a\nagmfﬁ %@r%@r%@rﬂemaﬁg (0.21 mol) of 30 Internediate
149 and 26 ng (0.60 mmol) of |ithium hydroxi de nonohydrate accordi ng
toth e 32 followed purification, vi |tu |on with
£t OACh MY&““EQ%’EQWY%WJ?. ool ol ogdls eving iy Bl
re¥sol ut| on M5 (FAB) m e 649. 2151 (MHerr]),
CerrJHerr]Nerr]derr]Serr] requires 649. 923145‘5 35 Exanple 104
WD 97/ 31907 A,k__< n PCT/ EP97/ 00916
120

A—B—0O
wherein

15 Als selected from the group consisting of:

i phenyl, wherein said phenyl is optionally substituted by one or more of the
following groups; halogen atoms, C,salkyl, C,; alkoxy, C,; fluoroatkoxy,
nitrite, or -NR’R® where R” and R® are independently hydrogen or C,_salkyl:

20

(i) a 5- or 8- membered heteracyclic group containing at least one hetercatom
selected from oxygen, nitrogen and sulfur; and

(i)  a fused bicyclic ring wherein ring C represents a heterocyclic

25 group as defined in point (i) above, which bicyclic ring is attached to group B
via a ring atom of ring C;

B is selected from the group consisting of:

30 (iv) Cigalkylene;
This is the replacement sheet
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. 2(S) -
- car boxy- 2- (4[ 2- (4- di net hyl am no- phenyl ) - et hoxy] - phenyl ) - et hyl am no) -
benzoic acid nmethyl ester The title conpound (30 ng) was prepared from
290 ng (0.61 Mol ) of Internediate 155 and 71 ng (1.83 mmwol) of
| i t hi um hydr oxi de nonohydrate according to the 5 nethod of Exanple 32
followed by purification via silica ggl chromatography using
MeOH Et OAc (gradient of 0:1 to 1:9) as eluent: low resolution M5 (ES) nie

PSR LAV N T 2 TR b 1

461 (M H[err]; high resolution M5 (FAB) me 463.2228 (MHerr]),
Cerr]Herr]Nerr]derr] requi res 463. 2233. Exanpl e 105 10

2(S) -duh - e xma; | AP&P 1-yl)-thiaz
ol -4-{ b j\g@J !é}ﬂé‘ 'l a("éf %@el\hﬁ %@‘W&h Z‘géérz%ﬂ\fh%c?ds 5t %‘%’he title
conpound (489 f{ Weﬁﬁfétﬁé}yéﬂi’g%% @6&?‘\%@! (0.65 mmol ) of | nt er medi at e
156 and 92 ng (2.19 nmol) of Iithium hydroxide nmonohydrate accordi ng
to tE@ nmet hod of Exarrpl e 32 foI I ovved by purification via silica gel 15

chr on®Pography CU S 1GeMBersENEIRIOCYFISIBEMP Spntaining catsleashiane t#wagYrer r | OH

t® 4:1  heterddtodahtl 6p %WIMV@;{@W@ dletabhforh eééié&e&"\/ﬁom _

5.0y, 7. seopiast it G4 Aoty shinod 3 Gyl 13,

8.5), 6.59 (d, 1H, J = 8.7), 6.47 (t, 1 H J =7.2), 4.06 (m 3H), 374(s

3H) 1 v:g)i} - ﬁe@@ %%yéh%HW%P%B(}%{ rbeyg_% eJné éh%ﬁer&@ﬁﬁé 920"% E{sdge%d_iirﬁ 17 (s,

3H) TLC (%@KE@@VG ow resol ution MS (ES) me 537 (MHJ[err]: high
rgsol ution Ms (FAB) mle 539.2328 (MHerr]), C[err]H[err]N[err]CIerr]S
requires 53 Exanpl e 106 25

2(9S) - Wﬁ%‘?@i 2:1{33“‘@"?“(34 chl or o- phenyl ) - et hoxy] - phenyl ) - et hyl am no) - bonzo
iC acid nethyl ester The title conmpound (142 ng) was prepared

from 4 Anternmedi ate 157 and 70 1.67 mol) of
i thi ﬁqﬁ%sgﬁfsdgyﬁéﬁﬁg%@“‘YL | g )

according to the nethod of Exanple 32
foll owed by purification via silica gel 30 chromatography using MeOH Et OAc

(g& adizent 1% NH[ err] OH) as eluent: |ow
rggsol uthlgosng\%g? @W??%ﬁ%é%ﬂ‘/ﬂ%{"ﬁ Bf‘ hi gh resolution M5 (FAB) me
454.1421 (MHerr]), Cerr]JHerr]NJerr]d requires 454.1421. Exanpl e
107 (viii) -{Cisalkylene) phenyl, which phenyl is optionally substituted by one or more

halogen atoms; and

20 (ix) -NR°R* wherein R® represents hydrogen or C, 4 alkyl, and R* represents -Y-
(C=0)-T-R®, or -Y-(CH(OH))-T-R?, wherein:

{a) Y represents a bond, Cyg alkylene, Co¢ alkenylene, Cyg cycloalkylene
or cycloalkenylene, a heterocyclic group as defined in point (vi) above, or

25 phenyl optionally substituted by one or more C,; alkyl groups and/or one or
more halogen atoms;

(o) T represents a bond, Ci3 alkyleneoxy, -0- or -N(R®)-, wherein R®
represents hydrogen or Cy.3 alkyf;

30
(c) R® represents Cig alkyl, Cqg cycloalkyl or cycloalkenyl, phenyi
{optionally substituted by one or more of the following groups; halogen atoms,
Cy.3 alkyt, Cy.3 alkoxy groups, CosalkyleneNRR'? (where each R® and R is
independently hydrogen, C., alkyl, -SO,Cijalkyl, or -CO,C,jalkyl, -
35 SO NHC zalkkyl), Cqz alkyleneCO,H, C,; alkyleneCO,C,.alkyl, or -

This is the replacement sheet
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2(S)-(1-carboxy-2-(4-[2-(4-trifluoronethoxy-phenyl)-ethoxy]-phenyl }-
et hyl am no) - benzoi ¢ acid net hyl ester The title conpound (128 np)
was prepared from 280 ng (0.54 mmol) of I nternediate 159 and 72 ny
(1.72 mmol) of lithium hydroxi de nondhydrate 5 accor4ing to the nethod
of Exanple 32 followed by purification via silica gel chr omat ogr aphy

using MeOH Et CAc (gradient of 0:1 to 1:19 with 1% NH err] OH) as

eluent: low resolution M5 (ES) me 502 (MH)[err]; high resolution M5 (FAB)
m e OBBUCIONTH{MH B 6 B~ rr@hmerrkw[rmdowglw fiddpess Hefiegwiin %;&04 1634;
TLC(I\/EC]—I/ L%ﬁ 1 19)): Rerr] = : 10 Exanpl e 108
3-{4-[2-(Be - 2-yl - met hyl am no) - et hoxyl ] phenyl ) - 3- (4- benzoyl -

t hi enyl am no) -prop| oni c acjpd A solution of 100 ng (0.18 nmol ) of

| nt er medi a@ &icy§o fysedring. 0 adnereipiringf D repmesentst 25-waé-heat ed to
reflux with 30 ng of KOH fo m Aut es. The solutlon vvas

concentrated to an .0il aC|d|f|ed with 0.1 NHC to = 5, and extracted
Wit h megppiesed itatocyclic gIUR FoNtERHeS Mt ‘ae%ﬁnarﬂfetsma’t@mca@fegﬁqzdby

sisl i ca gel frodr cﬂ%@grrﬂi@@gen and sulﬁﬂr@ﬂ&@p%ﬁﬁlﬁé%ﬁuﬁaﬂeﬁy %%)?Cﬁhlc‘h acid in

Et CAc gave ow S ko
resol ution k}%&ﬁg‘gﬁ '}81( ( ?T of rflFLQC,S( a\%y%n %
AcOH): RlesrP, S5 OorBENR wherem &xamp'ide gre mdependently hydrogen or Cis
3-{4[2- (Bey %2?<azol 2-yl - met hyl am no) - et hoxy] - phenyl ) - 2- 2- (4

bi phenyl carbonyl ) - phenyl am no) - propi oni ¢ aci d.

10 or a tautomeric form thereof, and/or a pharmaceutically acceptable salt or solvate
thereof.

Those skilled in the art will recognize that stereocenters exist in compounds of
Formula (1). Accordingly, the present invention includes all possible sterecisomers

15 and geometric isomers of Formula (1) and inctudes not only racemic compounds but
also the optically active isomers as well. When a compound of Formula (1) is desired
as a single enantiomer, it may be obtained either by resolution of the final product or
by stereospecific synthesis from either isomerically pure starting: material or any
convenient intermediate. Resolution of the final product, an intermediate or a

20  starting material may be effected by any suitable method known in the art. See, for
example, Stereochemistry of Carbon Compounds by E. L. Eliel {(Mcgraw Hill, 1962)
and Tables of Resolving Agents by S. H. Wilen. Additionally, in situations where
tautomers of the compounds of Formula (1) are possible, the present invention is
intended to include all tautomeric forms of the compounds.

25
it will also be appreciated by those skilled in the art that the compounds of the
present invention may aiso be utilized in the form of a pharmaceutically acceptabte
salt or solvate thereof. The physiologically acceptable saits of the compounds of
Formula (1) include conventional salts formed from pharmaceutically acceptable
30

inorganic or organic acids or bases as well as quaternary ammonium acid addition
salts. More specific examples of suitable acid salts include hydrochloric,
hydrobromic, sutfuric, phosphoric, nitric, perchloric, fumaric, acetic, propionic,
succinic, glycolic, formic, lactic, maleic, tartaric, citric, pamoic, malonic,
hydroxymaleic, phenylacetic, giutamic, benzoic, salicylic, fumaric, toluenesulfonic,
This is the replacement sheet
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. 25 To a solution of 0.9 g (1.44 mmol) Internediate 162 in 5 nL water and

50 nL MeOH was added 0.6 g (14.4 mmol) Li OH The m xture was |
refluxed for 0.5 h, concentrated, and partitioned between pH 7 |
phosphat e buffer solution and Et OAc. The concentrated organics were
purified by silica gel chromatography eluting with 0-5% MeOH i n

CHerr]C[err]Jto yield the title comgund as a yellow solid: H NWVR
(cbcferr], 30 200 MHz) [err] 9.00 (br s, 1H), 7.7-7.6 (m 7H), 7.5-7.35
(m 5H), 7.2-6.95 (m 5H), 6.75 (m 3H), 6.63 (t, 1H, J =7.5), 4.45
(br s, 1H), 3.27 (s, 3H, 3.2 (d, 2H, J = 5.7; Low resol ution M5

|(38T3 éﬁ% f 0%%”1&56 Wik er bbhthalene-2-sufRSARP! ebddenesutfonic hydroxy\A@pﬂ&(o?égm
3- ( 4ydiqigdisz Gialisostepig) tanpicngnd e B o (HBEY fCigReph a9 oyaliG Zt‘m‘r‘ét PRixy -
?enza% Itaerab@w!s gﬁbﬁﬁécém&au?@t@pﬂﬁb@ may bd bseful ird mecpmp@md;rwm? awsep?; ed
rom Mo
accor ﬁa gﬁ PiRe éﬂdpeoé@mm%e@e ﬁor@f?gﬁﬁﬁ?% %ftheon’g()%’(?nb% éwexr
per i fphmma@eu’ucalyt acdaptabile aaltei t Mohexaeelic ¢ampiels NWFSL((W&@LC 4B MHz)
rr 3 5
[7615]18558? mé&'@w;n igh@ﬁt ng;otgrs_gtuﬁ? mggéé%&ﬁﬂm %E{Mﬁ?luz‘??’ ;%Icmzl hé 4?@%‘6 Enm '2_?_')
3. 8 (tibesrylethylenediamisE) phler@t@mmemho!m/vdiethancviegum@tetbmlensdwmeme 566
VH
24452‘(]?]%%{#2(0@320&%”%&@ &aﬁngms?\% eFtQﬁfc')e)!(-?/ Ceshé‘rtla v after to a Com%mf c;l)enzoyl)
phenyRGHaAraeE- o%ﬁeom\@@@ﬂd*nduc‘e ot %QJ’FBW‘E‘)‘?}Sdg 9@“ (!l) gs5d N¥Qﬁ'5 of
|t er ;Bﬁél*n@é@ulx@ﬁil\) Bcodptatie Mot ang Gohatsd.

The terms Cy.aalkyl or alkylene and Cygalkyl or alkylene as used herein respectively
contain 1 to 3 or 1 to 6 carbon atoms and appropriately include straight chained and
branched alkyl or alkylene groups, typically methyl, methylene, ethyl and ethylene

15 groups, and straight chained and branched propyl, propylene, butyl and butylene
groups. The term C,¢alkenyl or atkenylene as used herein contains 2 to 6 carbon
atoms and appropriately includes straight chained and branched alkenyl and
alkenylene groups, in particular propenylene or the like.

20 The term Cy3 alkyleneoxy as used herein denotes -O-C,; alkylene-, wherein Cy.;
alkylene is substantially as defined above, e.g. -O-CHs- etc.

The terms C4g¢ cycloalkyl, C4g cycloalkylene, C.g cycloalkenyl and Cgs
cycloalkenylene include cyclic groups containing 4 to 6 carbon atoms, such as

25 cyclopentane, cyclopentylene, cyclohexane, cyclohexylene, cyclohexene and
cyclohexenylene.

The term halogen as used herein includes fluorine, chlorine, bromine and iodine.

30 The term 5- or 6-membered heterocyclic group as used herein includes 5- or 6-
membered unsubstituted heterocycloalkyl groups and substituted or unsubstituted
heteroaryt groups, e.g. substituted or unsubstituted imidazolidinyl, piperidyi,
piperazinyl pyrrolidinyl, morpholinyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl,
pyrrolyl, pyrazolyl, imidazolyl, pyranyl, furyl, thienyl, oxazolyl, isoxazoly!, oxadiazolyl,

35 thiazolyl, thiadiazolyl, triazolyi or tetrazolyl.

This is the repiacemeni sheet
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- water was added 0.57 g (13.5 nmmol) LiOH The stirred solution was refl uxed
4 h, 15 concentrated, taken up into water (15 nL) and CHO[err] (15 nl)
t he agueous phase adjusted to pH = 6-7 with 1.0 N HCl. Extraction
with CHC [err] followed by silica gel chromat ography purification

ing first wwth EtOAc, then EtOAc with 0.5% AcCOH provided 90 ng of
title conpound: TLC (EtOQAc with X 5% AcOH): R err] = 0.44; Low

resolution M5 (ESP[err]) me 550 (MHerr]). 20 Exanpl e 112
3-{4-[2-(Benzoxazol - 2-yl - met hyl am no) - et hoxy] - phenyl ) -2-(2-(2

- et

prep
Pur i

titl
TLC

550
A VW
0. 45

al co
PCT/

(1B MBIR amd-NERE J{EH(ORBRTR T BBintiGariynil the cAbt evireat & mprdsdntomsbarsied TVAD
(1,1

15

20

25

30

hyl - benzoyl ) - phenyl am no) - pr opi oni ¢ aci d The title conmpound was
prepared fromlInternediate 166 (687 ng, 1.22 mmol) as 25 described for the

i on.. le 111 i eld 500 duct .

0 5l BBl RSyl oRprabantgng i be PRETEES MelFioRnd arsums £t onc

i N hesubsbtited dby b loovedrebgf Wédmmg;éhé%ﬁm ratdins e O aﬂjaﬂ,gcgp@mmyof the
1 t 1 t

DEOEET SR T AR, (e R R and Ry KRR B ORE rdtoBes e Y

( FeoH @iylerBPalyeralfyl or/QP,CR{ alkyl) -SOgNBIS: ;L llyl).éSef atkytaneMBOLBL 30 e

(Mcliereldo,c,. aikyl%@Hgt(@N}“?‘?d@r AlSoalkyERaRALS ?ghﬁg_"agﬁgaﬁp' es 113-128

acity with a
nm PTFE menbrane with gl ass mcrofiber was charged with 100ng

(1. Inmmofoymafa @ abbié shnBdicake wHdre Y etprevstshy b4nl, Ble ditlbgeh REomRr Opnat e

at nan syrihgel ess filtér device FE "Autovi al "

NQR3R2 IR dhy [AKed to (C=0) or (CH(OH)) of R, 1! 2'2plesents -NR*MC=9)-

(C=0) or (CH(OH)) of R* is directly linked to R®, ie. Z represents -N(R*)-Y-(C=0)-R®
or -N{R*-Y-(CH(OH))-R®. It may be the case that both Y and T represent a bond,
whereby Z represents -N(R*)-(C=0)-R° or -N(R*)}-(CH(OH))-R®.

Aptly A represents any of phenyl, heteroaryl (e.g. pyridyl) or

wherein fused ring C represents a S-membered heteroaryl group containing at least
one nitrogen heteroatom and optionally a further heteroatom selected from nitrogen
and oxygen (e.g. oxazolyl, imidazolyl). Particularly A represents any of phenyl,
pyridyi, piperazinyl, or benzoxazolyl, any of which can optionaily be substituted by
one or more C,_3 alkyl, especially phenyl, piperazinyl, or pyridyl.

B suitably represents any of Caalkylene (e.g. methylene), -N{(CH;)C;alkylene (e.g.
-N{CH3}CH;).-} or Het-C,g alkylene, wherein Het represents a 5- membered
heterocyclic group containing at least one nitrogen hetercatom and optionally at
least one further heteroatom selected from oxygen and sulfur (e.g. pyrrolidinyt,
oxazolyl and thiazolyl) and aptly substituted by Ci.;alkyl. Particularty B represents -
N{CH;)}CHa)s, oxazolyl -C,4 alkylene, which oxazolyl is optionally substituted by C4;3
alkyl, or thiazolyl which is optionally substituted by Cy_; alkyl.

Appropriately Alk represents methylene.

Appropriately R' represents hydrogen, methyl or ethyl, especially hydrogen.

This is the replacement sheet
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RoPLACGEMENT oneed

- azobi s(N, N-di net hyl formam de) (5 mmol) and 1:1 CHerr]C[err]:THF as a

sol vent. After rotating the autovials on an orbit shaker for -1 .5h
the resin was treated with a series of solvent washes of the resin
in the follow ng order: THFMeOH, THF, DMF, CH err] O [err], 5 then dried

for 30mn. The resin was cleaved by treatnent with 10%trifl uoroacetic
acid in CHerr]dJ[err] for 1hr.The fgltrates were coll ected under vacuumin

a Baker spe-24G @ ass Colum Processor unit, evaporated under N2,
and dried under high vacuum for 24h affordi ng crude product.
Compounds were then subjected to further purification by HPLC

d er sh(témyezr m@aebeeé%rnep(cﬁqam @@dem rpmenw\éad%mkem onel8r mid FaltRyetp20WI
250X20 mm [ n,

5 r fl
moni &Y QPC’?Z@S ‘g{p@”ﬁ&ﬁtﬂ%ﬁ‘u’g ‘%)até%'ﬁyg gé?érﬁimyagef%%‘?“tﬁe“a:% 1%
trif bulsstaatsity asdatdrdinbafomt @éscnééﬁ' yGe@@kam})Rﬁm@ reddatPans

30 nTRESIPS dgsioed. R Ebgsats TTEAT 6y e ./%Ef&?f@ﬁ ﬁ%“’“ -

dEet enpecialle;Y(C=M)- TR’ and badmmregmnpaags depreseaticdrby R* irfctude: Exnpl e
113

2- (2-Benzoyl - phenyl am no) - 3- (4-[ 2- (4-chl oro- phengl) et hoxyl - phenyl ) - pr opl on
ic Y represeqds ghenyl (optiomatycaubstitused biaermsdnatehalogeniatpms, or one or

;ﬂggn@dverdedc% memé@ @bt gh é%”grépﬂ@sgﬁﬂ%‘ Bbnd oz%ﬂpds _ét%nd.eeﬁﬁfiﬁgld above
(L e PR BRY ey AT 6 prefipstbs sy obe g e Nalogen atoBFanm) e

184 orone or more Cy4 a!kyi groups)

2- (2- Benzoyl - phenyl am no) - 3-4-[ 2- (4- et hyl -t hi azol - 5-yl ) - et hoxy] - phenyl } -
25 propionlic acid Reaction of Internmediate 118 with

2- (4-Yreepgdsents aazéﬂete?ogyc)ﬁcegmpo lsuhstiang'altymaaSgbamimtBefore descpbed géug.e

pnar DRI IPHBCEORS & ol B° ilgSn B bRty 1

115 oneor more alogen atoms or one or more Cq3 atkyl groups),

4s( 2- Benzoyl - phonyl am no) - 3- (4- 2[ (4- chl or o- phenyl suI fanyl ) et hoxy] - phenyl) -
[ n_of interne

propigni c act i
2- (4- Enihf %?ﬁfgﬂyp%ﬁﬁ“f‘%ﬂ@?")e'e % 8n ACRRMIS %he represené%n%r%cin%rque%r e
descrichesksento pheafif(optiethily subktitaved by ode dvndreStatggen atdm®); 35 (MHerr]):
Anal. (Cerr]JHerr]ONJerr]Serr]TFA); HPLC t[err] =22.65 mn.

Y represents C,q¢cycloalkenylene- {(e.g. cyclohexenylene), T represents a bond and

20 R°represents phenyl:

Y represents phenyl, T represents a bond and R® represents a heterocyclic group
substantially as hereinbefore described (e.g. piperidyl);

25 Y represents a bond, T represents a bond and R® represents a bicyclic ring

substantially as hereinbefore described (e.g. D represents

a 8-membered hetérocyclic ring, in particular pyranyl substituted by (C=0));

Y represents phenyl, T represents a bond and R’ represents C,gCycloalkyl {e.g.
30  cyclohexyl);

Y represents phenyl, T represents Cy.; alkyleneoxy (e.g. -O-CHy-) or N(RS)- (e.g. -
NH-) and R® represents phenyt.
This is the repiacement gheet
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Exanpl e 116 :
2- (2- Benzoyl - phenyl am no) - 3-[ 4- (4-i sopr opyl - benzyl oxy) - phenyl ] - pr opi oni c

acid Reaction of Intermediate 118 with 4-isopropyl benzyl al cohol

using the general 5 procedure descrigbed above afforded a yellow solid: M
(ESP+) nle 516 (Merr]Na[err] ), 494 (MH err]): Anal.
(Jerr]Herr]NgJerr][err]TFA); HPLC. t[err] =23.36 mn. Exanpl e 117

2- (2- Benzoyl - phenyl ani no) - 3- [ 4- (4- chl or o- benzyl oxy) - phenyl - propl oni ¢ acid

10 i th
gener ol etaBl At e N e Rbaeears P I e TR £y

rrl e 486 tbmaéﬁi fyH -andhsaid (C=0) arg pesijiepeast prtbp M@[&é&%} pidrer |oTFX) (,wmmes t[err]

52(129%2?;%! ), T lshgnbd%ﬁ%l 5 'EDJ(?- ?fzfas@ aikyl or henyl (optxonally substituted b on

pr opi 8hi° %mrﬁ’lo én F?Jé‘é‘:btpbh(‘aﬁ‘fJ Iq:l %UE Bw%ihy g%%t h‘eﬂ@?fﬁenyl )

prlﬁpgeabh E%Sggdt RE zgimdepéndenﬂy pydmgéur €, ﬁlestkyil bsd)H@bgaflRyiafd‘romfFﬂa yel | ow

sol i a rr

HPLC: 3‘?‘ o5 SO AT Eé‘ﬁ%?%e%g’q Chst EdAHeEd SRR

2-(2- &(hlzi@@l{O}N’rég)yl am no) - 3- (4-[ 2- (4-di net hyl am no- phenyl ) - et hoxy) - phenyl } -

propi onic acid Reaction of Internmediate 118 with

2- (4-NN-di met hyl ami nophenyl ) ethanol using the 25 general procedure

descr ifAsHcEBdY esuitabbt dfecreara,ssntsmhgavh di B[EeSRiy anaersogr -O- apdHRarr]) :
Angl . reprisehtd €1 L b (bepthdnyrelg. RiRlepreddnts16. 81 mi n.

15  wherein R" represents phenyl or OCHs.

An appropriate subgroup of compounds according to the present invention can be
represented by formula (la)

CO,H
A—B— o—m (ia)
\

Ar
Q

20
wherein A and B are substantially as hereinbefore described, and Ar represents

phenyl or a 5- or 8- membered heteroaryt group containing at least one heteroatom
selected from oxygen, nitrogen and sulfur; and saits and solvates thereof.

25  Suitably in formula (la), A is selected from phenyt, pyridyl and benzoxazoyl. In
particular, A in Formula (1a) represents phenyl or pyridyl. Furthermore, B in Formula
This is the replacesient sheet

25 AUG 108

atg:



Exanpl e 120 REPLACEMENT SHEET

‘ 2- (2- Benzoyl - phenyl am no) 3- { 4- [ 2- (4- br ono- phenoxy) 4t hoxyl - phonyl }- 30

proponi ¢ aci d Reaction of Internmediate 118 with 2-(4-bronophenoxy)

et hanol using the general procedure descri bed above afforded a yell ow

solid: M5 (ESP+) me 560 (MHerr]); Anal . (Cerr]Herr]BrNJerr] TFA);

HPLC: t[err] =21.28 mn. 35 Exanplepl2l WO 97/ 31907

PCT/ EP97/ 00916 125

2-(2- Benzoyl - phenyl ami no) - 3- (4-[ 2- (5-ni tro-pyridi n-2-yl oxy) - et hoxy] - phenyl)
propl onic acid Reaction of Internmediate 118 w t

(Zjegg(?élybgé OBMﬁé@ynsgré&&%yﬁoﬁéhﬁﬁb giﬁ}(ﬂgn%/g&)a %Exﬁljy 3, h err
Anal d?%[’@’ﬁ%] r*#?‘ﬂ?e@}\df%%l &]P’r'ﬁﬂﬁﬂy Fﬂﬁ’tuﬂ(depy sézstms ntlaﬂy as Exarrpl e

%2(22herembefore descnlbed In paé't:cular 8in ?i:ormuia Uﬂ) represents -N CH - Or .

Y, an no t ri pro oXy
et ho ’ghcé:’rﬂ?l yl Topr% @h‘%rb GA%F%“/E(% ?é‘%?@gﬁ%ng‘bq&q(%g Eﬁdpy&@%'k @t th
25(3ﬁ(eﬂwfet hyl pyri di n-2-yl) propoxyl ethanol using t he general

procedure descri bed above afforded a yellow solid: MS(ESP[err]) nmle 539
(MHerr]); Anal.(Cerr]Herr]Nerr](Jerr] TFA): HPLC. t, =16.35 mn.
Exanp gartiedar subgroup of the compounds of formuta 1 are compounds of formula (1):

wherein:
10

A is selected from the group consisting of:
)] phenyl opticnally substituted by one or more halogen atoms;

13 (i) a 5- or 6- membered heterocyclic group containing at least one heteroatom
selected from oxygen, nitrogen and sulfur; and

(iity . a fused bicyclic ring wherein ring C represents a heterocyclic

group as defined in point (i) above, which bicyclic ring is attached to group B
20 via a ring atom of ring C;

B is selected from the group consisting of:

(v) Cigalkylene;

25
(v)  -NR*C, galkylene, wherein R? represents hydrogen or C,., alkyt;
(viy a 5- or 6- membered heterocyclic group containing at least one nitrogen
heteroatom and optionally at least one further heteroatom selected from
30 oxygen, nitrogen and sulfur and optionally substituted by C;_; alkyl; and

{vit) Het-Csalkylene, wherein Het represents a heterocyclic group as defined in
point {vi) above; |
This is the replacement sheet



. 15
2- (2- Benzoyl - phenyl am no) - 3-[ 4- ( 2- pyri di n- 3-yl - et hoxy] - phenyl ] - propi oni c
acid React hon of Internediate 118 with 2-(2-pyridinyl) ethanol using
t he general procedure descri bed above afforded a yell ow solid:
MS(ESP+) me 467 (MHerr]); Anal . (Cferr]Herr]Nerr]err] TFA);
HPLC: t[err] =15.84 min. 20 Exanplg4124 2- (2-Benzoyl
phenyl am no) - 3- 4-[ 2- ( 3- net hyl - 6- oxo0- 6H pyri dazi n- 1-yl ) - et hoxy] -
phenyl }-propionic acid Reaction of Intermediate 118 with
2- ( 3- net hyl - 6- oxo- 6H pyri dazi n-1-yl) ethanol using t he general

' fforded | lid: MS(ESP+) mle 498 25
E&ﬁfé’*ﬁjﬁﬁ’fﬁ%ﬁ%@ﬂ?&%ﬁ"ﬁefr] Nerr] o err] TEA): HPLG t[ert] =16.64 mn.
ample
2-( 2@%é%ééﬂgﬁgaﬁ%qg%céﬁéiﬂw[ 2-(4-trifluoronethoxy-phenyl)- ethoxy]-

phenyl } - pr opi oni eaction of Intermediate 118 with

2-(4-trifluoronethoxyphenyt) ethanol using the general procedure
dgscrZ izeshiedred Groth higd gﬁmpacdf%hétmgospl id: MS(ESP+) nfe 550 (MAerr]);
Anal . (Cferr]H err]NOJerr]F[err] TPA). Exanpl e 126

97/ 31907 PCT/ EP97/ 00916

126 (viii) -{C4;alkylene) phenyl, which phenyl is optionally substituted by one or more

2-(2-Benz = m no) - 3- (4- 2( 3- cyano- phenoxy) - et hoxy] - phenyl ) .
pr opi oni C%%?QQEQY&QS, tion of Internediate 118 with 2-(3-cyanophenoxy)
et hanol using the general procedure described above afforded a yell ow

5@ | dix)MB( RGRR* Wierail 'R Mdr85&dtd hydrogen or C, 5 alkyt, and R* represents -Y-
(C=0)-T-R? , or -Y-(CH{OH))}-T-R®, wherein:

(a) Y represents a bond, C,4 alkylene, C,¢ altkenylene, C,4 cycloalkylene
or cycloalkenylene, a heterocyclic group as defined in point {vi) above, or

15 phenyl optionally substituted by one or more C4; alkyl groups and/or one or
more halogen atoms;

(b) T represents a bond, C.3 alkyleneoxy, -0- or -N(R%)-, wherein R®
represents hydragen or C4; alkyl;

20
(cy R represents C,4 alkyl, C,s cycloalkyl or cycloalkenyl, phenyl
optionally substituted by one or maore halogen atoms or one or more C, 3 alkyl
groups, a 5- or 6- membered heterocyclic group as defined in point (ii) above,

or a bicylic fused ring wherein ring D represents a 5- or 6-

25 membered heterocyclic group containing at least one heteroatom selected
from oxygen, nitrogen and sulfur and optionally substituted by {=0), which
bicyclic ring is attached to T via a ring atom of ring D;

or a tautomeric form thereof, and/or 2 pharmaceutically acceptable salt or solvate
30  thereof.

Particutar compounds according to the present invention include:

This ig the replacement sheat
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5 Anal.(Cerr]Herr]Nerr]gerr] TFA). Exampl e 127

2- (2- Benzoyl - phenyl m no) 3{4-[ 2- (6met hoxy- pyri di n- 2-yl sul fanyl ) - et hoxy] -
phenyl } -propionic acid 10 Reaction of Internediate 118 with
2- (6- met hoxy- pyri di n-2-yl sul fanyl) ethanol using t he general procedure
descri bed above afforded a yellow solid: MS(ESP+) me 534 (MHerr]);

Anal . (Clerr]Herr]Nerr](err]S TFA) ;4 HPLC: t[err] =21.88 mn.
Exanpl e 128 15

2- (2- Benzoyl - phenyl am no) - 3-{4-[ 1- (4-ni trophenyl ) -pyrrolidin-2-yl net hoxy] -
phenyl }-proplonic acid Reaction of Internmediate 118 with

br oc il 8ehEuBy BN IS ey A SR 0By iyl BRAR. s o6
,(A\:\ﬂ;adq gﬁcyxétnabx‘gl@{r’éﬂe P#fferr] N[ er Ir_] Qerr] TFA); HPLC: t[err] =?2i. 27 tmhg 20
Fol | onf o S5y Sl ipRERl 8 Al ety 30 R DR Forpo Bl SRBPRAS aui v

0. 96 agid metbyirsiobyl - cycl ohexanone (WA. Denny et al ., J. Med. Chem ,

2%( 5)2(39&2%%&%@1-%&8@%!eiay%iﬁa}las(mehz?@xwpnknwr@@onﬁlemm hoxyet hane (5
vol u ,s%, were conbi ned and heated to reflux overnight: 2-2.5 vol unes
of sofigisien %ml‘"@rﬁfg%d by distillation, and the suspension was allowed to
?Qfﬂ 24?_2@@{269&3hbﬂﬂpﬁﬁﬁ)@-@tb@h&ylm@myl)\mepmm ecided by vacuum Y dri e
Iltrat S ) g an rie
undergﬁ%%;éé"%yg&}{fﬁvﬁenﬁgz'&7@?“1%6%%8%&8%&’&2{)&?Q{c(r}%ﬁ é]wi . ﬁi{r}%g@' equi v.) was
conbi Bdd-Renzyladqoptmiyi ez piranylcaptamoyrpiienyigroined-prapionip &cil methwt ol uene

({b 75e§t%5"i v., 0.27 w.), and 1-butanol (8.0 - 12.0 vol unes) and heat ed
to vi gorous reflux for four to_eighteen hours under nitro

. en .
at nos pHérBenzpexysplenms2-dar(Riperidinetlesr@onyh-pheRdaming tﬁ@@\&ﬁ‘?" t hr 566h a

cel i t endthit%ster the pad was washed with hot 1-butanol (2-5 volunes) and
the filtrate c?ol,e to i _— .
2-(3-Benzoyl-thiophen-2-yl-amino)-3-{4-benzyloxy-phenyt)-propionic acid

2-(2-Benzoyl-thiophen-3-yi-amino}-3-(4-benzyloxy-phenyl)-propionic acid

15  3-{4-Benzyloxy-phenyi)-2(S)-{{4-oxo-4H-chromene-3-carbonyl}-amino}-propionic acid
methyt ester.
2-(2-Benzoyl-phenylamino)}-3-{4-[2-(methyl-pyridin-2-yl-amino}-ethoxy}-phenyl}-
propionic acid '
2(S)-{2-benzoyt-phenylamino)-3-{4-[2-(methyl-pyridin-2-yi-amino}-ethoxy]-phenyi}-

20  propionic acid
2-(2-Benzoyl-phenyiamino)-3-{4-[2-(methyl-pyridin-2-yl-amino}-ethoxyl-phenyi}-
propionic acid ethyl ester
2-(1-Methyl-3-oxo-3-phenyl-propenylamino)}-3{4-[2-(methyl-pyridin-2-yl-amino)-
ethoxyl-phenyi}-propionic acid dicyclohexylamine salt

25  3-{4-{2-{benzoxazol-2-yl-methyl-amino)-ethoxy}-phenyl}-2-(2-benzoyl-phenylamino)-
propionic acid
3-{4-[2-(benzoxazol-2-yl-methyl-amino)-ethoxyl-phenyi}-2-(2-benzoyl-phenylamino)-
propionic acid
3-{4-[2-(Benzoxazol-2yl-methyl-amino)-ethoxy]-phenyl}-2(S)-( 1-methyt-3-oxo-3-

30 phenyl-propenylamino)-propionic acid dicyclohexytamine sait
3-{4-[2-(Benzoxazol-2-yl-methyi-amino)-ethoxy}-phenyl}-2(S)-[3-(3-iodo-phenyl)-1-
methyl-3-oxo-propenylamino]-propionic acid dicyclohexylamine salt
3-{4-{2-(benzoxazol-2-yl-methyl-amino)-ethoxy]-phenyi}-2-(2-benzoyl-4-methyl-
phenylamino)-propionic acid
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anbi ent tenperature. After cooling, the crystals were collected by vacuum
filtration, washed once with cold absolute ethanol, and air dri ed.
Alternative Internediate 117 5 Internediate 117, the acid anal og of the
met hyl ester Internediate 23, was prepared by the foll ow ng
alternative process. To a suspension of Internediate 23 (1.00 equi v. ,
1.0 wt) in tetrahydrofuran (1.2 - 2.5 vol.) at 15-25[err]C was added a
solution of sodi um hydroxide (2.2 equiv., 0.24 w) in water (1.2 -

aadi Tty B e Rl bR iR e st FRBRES e RS2y 11 P e
unt i phwlaﬂm@)rmgpmem-dl remai ns by TLC. 2-3 M Hydrochloric Aci d

(2. 25 r;4%158é‘r?éq>]<\ézo{ %Bepgh&d‘{r?b Po¥3phaddes.- &%é&zcﬁyi-ﬁh’eﬁ{d?gﬁ?%ﬁs r eached,

keepl ture below 25[err] C. Ethyl” Aceta 0-7.0 vol.)
was amm«anwt m xture was vigorously stirred for 0.3 - 1.0 hour, then

tshe quqn%mbaéﬁ@ty@rﬁnbh@mm@pmthoxy )-phayiel]-2di2scenabett. The organic

| a ‘ex tracted with brine (2.0 -3.0 vol.) and the 15 brine discarded.
The BFSSH@E“F‘ég/@?OmCES‘ﬁ’centrat ed to 1.5 - 2.5 vol umes and al | oned

to cGy[SLt-(al bérmsoxaep? tiepyrrbiiGin-25-yBmethoXy Kehengdie(-benzayipl et e t he
cryst I als were collected by filtration, washed with
hept gy g8 praais€ 2K, 0

LW LIVILIN | OMTET

and dri ed. 20 Internediate 167 The
rresyma{de{?a(&emxefzowml aw&wamlm)c@th@xy f@@ﬂMﬁd@@heWCﬂWed usi ng
. To a suspensi on of
gb( 5_phe %lgg?)mﬁenyﬁoxazo - NEr Cj ilable from

t hano 0
iy -G Bezx e ety i her e e n Ao by hiothe et ol St e
(1. 1 Qm,r{bgy @n)cg@,dzo - 25 [err]C was added net hanesul fonyl chloride 25
?”%

Lor 1) € i @fnedtzof 2 b dingle ot Pleb s R Bliobe & BBk o
cool tifludfbacetate[err] C over 1 h. The organic phase was washed with
BhoetFiEderLo Byt dramitR) Bl EphERH)-2 Cobroma bBRL 20 1t on
conmepregibniti@sicaliduomagetatenas added to conplete crystalli zatl on, and the
M Xt U884 2-(Benzoxazol-2-yi-methyl-amino)-ethoxy}-phenyl}-2(S)-{(4-oxo-4H-chromene-
3-carbonyl}-aminol-propionic acid.
2(S)-(2-Benzoyi-phenytamino)-3-{4-{2-(5-methyi- 2~phenyi-oxazclA—yl)-ethoxy}-
20 phenyl}-propionic acid
2-(2-Benzoyl-phenylamino)-3-{4-{2-(4-chlorophenyl)-thiazol-4yimethoxyl-phenyl}-
propionic acid
3-[4-(2-Benzoimidazol-1-yl-ethoxy)-phenyl}-2-(2-benzoyl-phenylamino)-propionic
25 ;?Sd)-(z-benzoyl—pheny!amino)—3—{4—{2—(5~methyl-2~(4—methoxy)—phenyl~oxazol-4-yl)—
ethoxyl-phenyl}-propionic acid
2(S){2-benzoyl-phenylamino)-3-{4-[2-(5-methyl-2-(4-flucro)-phenyl-oxazol-4-yi)-
ethoxyl-phenyl}-propionic acid
2(S)-(2-benzoyl-phenylamina)-3-{4-{2-(5-methyl-2-(5-methyi-thien-2-yi)-oxazol-4-yl})-
30  ethoxy]-phenyi}-propionic acid
2(SH{2-benzoyl-phenylamino)-3-{4-[2-(5-methyl-1-phenyl-1H-pyrazot-3-yl)-ethoxyl-
phenyl}-propionic acid
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128 was stirred at 25[err]C for 1 h. The solids were collected by
filtration, washed with heptane (4.0 vol) and dried in a vacuum oven
at 50 [err]C. Al ternative Exanple 29 5 The conpound of Exanple 29
was prepared by the follow ng alternative nethod. To a slurry of the
phenol, Internmediate 117, ( 1.0 eq, 140 wt), in dinethylsulfoxide (1.0
vol)/water (2.0 vol) was added solid NaOH (2.4 eq, 0.26 wt). The resulting
sol ution was stirred at 50 [err]C and a solution of the nesylate,
Internediate 167 (1.28 eq. 1.0 I n di methyl sul foxide (3.0 voI)

(o r P bt P Bvafund P14 BulEH Z %@%ﬁaw FsiRe ot

cool ] and washed three tinmes with nethyl tert-butyl ether
(6. OBHe \?} %%H{'Sﬁka%d aqueous phase was diluted first with ethanol (2.0
vol ) 2($p{2-berzbyiyphehdiairiho BB Baialhyl-2-morpRoli-¥-gi-hiazold-yien water (6.0
vol) was added dropw se to the solution wth vigorous stirring. Seed
crysﬁﬁl@(‘j\}v@héﬂaﬂlﬂmi%@rﬁqme sol ution becarre turbid and cloudy. 15 The

s PE s ST b TR i S R . 10 g
yeI | QMet9 ]}1;;}09;0“(6 aM@s recrystalli zed from et hanol : water/95:5 (18.0 vol),
and vacuumdried to constant ght at 50 [err]C 20 Second

Al terﬁiSHMeﬁxawmfmr@rmmmo)-i’: {ZFﬂ@-(Efm!p@thYéBm!hcléea‘lﬁjh%-ﬂgam',ds‘t-vibepar ed by the
foIIovxq_”g/ %c alternatl
-phenyi}-propionic acid
2(S)-(2-benzoyi-phenylamino}-3-{4-{2-(5-methyl-2-(5-methyl-isoxazol-3-yt}-thiazol-4-
10 yl}-ethoxyl-phenyi}-propionic acid
2(S)-(2-benzoyl-phenylamino)-3-(4-{2-{5-methyl-2-(4-methyi[1,2,3]thiadiazol-5-yi}-
thiazot-4-yl]-ethaoxy}-phenyl}-prapionic acid

2(S)~(2-benzoyl-phenylamino)-3-(4-{2-[5-methyl-2-(4-methyl-piperazin-1-yl)- thiazoi-
4-yil-ethoxy}-phenyl)-propionic acid

15 2(S){2-benzoyl-phenylamino}-3-(4-{2-[2-(3-dimethylamino-propylamino)-5-methyi-
thiazol-4-yi}-ethoxy}-phenyl)-propionic acid _
2(S)-(2-benzoyl-phenylamino)-3-(4-{2-{2-(2-methoxy-ethylamino)-5-methyl-thiazol-4-
yil-ethoxy}-phenyi)-propionic acid
2-(1-Carboxy-2-{4-[2-(5-methyi-2-phenyi-thiazol-4-yl)-ethoxyl-phenyi}-ethylamino)-

20 benzoic acid methyl ester
2-(1-Carboxy-2-{4-[2-(4-clhorophenylsulfanyl)-ethoxyl-phenyl}-ethylamino)- benzoic
acid methyl ester |
2-{1-Carboxy-2-{4-(1-phenyl-pyrrolidin-2-ylmethoxy)-phenyli}-ethylamino} benzoic
acid methyl ester

25  3-{4-[2-(Benzoxazol-2-yl-methyi-amina)-ethoxy]-phenyi}-2-(2-cyclopentanecarbonyi-
phenylamino)-propionic acid
3—{4-[2—(8enzoxazol-z-yt-methyl—amino)—ethoxy]-phenyt}-2-(2—cyc!oheptanécarbonyl-
phenyiamino)-propionic acid

This is the replacement sheet
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- net Hod. To a mixture of phenol ester, Intermediate 23, $§PMCEMENT SHEET

2- (5- et hyl - 2- phenyl oxazol - 4-yl ) et hanol, (commercially avail able
from Maybridge) (0.65 w), and tri phenyl phosphine (0.88 w) in
toluene (3.5 vol) at 4Cferr] C was added a solution of 25 diisopropyl

azodi car boxyl ate (0.66 vol) in toluene (0.5 vol) dropwi se at such a rate to
keep the tenperature between 40 and gg[err]c. After the reaction was

conpl ete (HPLC) the resulting | ution was concentrated under vacuum
at 50[err] C by renoving toluene (2 vol), allowed to cool to room
tenperature, diluted with nethyl tert-butyl ether (4 vol) and chilled
to O [err]C. After 1 hour at O [err]C the mxture was filtered to

WO 92H31{deBenzoxazol-2-yl-methyl-amino)-ethoxyl-phenyi}-2-(2-cyclohexanecarbonyl-

PCT/ EF}.??/ 00916 . . . 129

r enove Lt"r‘PﬁﬁWfﬂfﬂ'&?bﬂfq{’émﬁﬁiaﬁ'«g and the filter pad was washed with cold (O
err hQu_ro. A6l b i . i ion was

b e Tl AR S SR P e S Ui o

adde@-aethyiiieHrbyranoleS-yasnise -popitbnat acidom tenperature until hydrolysis

lete (HPLC). Dimethyl sul foxide (5 val 5 added th
bR S i aaazth e hae ke g WP (R e DI EREE | huty)

et her Vgl i first with ethanol (2.0 vol), followed by gl acial
acetiyé&g‘&qog g}rOp%n}%%@&lvol), and then water (6.0 vol) was added dropw se to

the splaudyembhixbRetaBohgiushenylamidbl-8-{#Hg-(SSnethybeysienlyoxeza-dagiled when the
sol ution becanme turbid and cloudy. The resulting precipitate was
filteetbaxylplrenyiagtopidnid agidet hanol : wat er/50: 50 (6 vol). 10 The resulting

T e BT LB A Bk B I e o
S PO SRR bl 0, 8 P LB 0 SO0 B
3-[4-(1-Benzoxazol-2-yl-pyrrolidin-3-yloxy)-phenyl]-2-(2-benzoyl-phenylamino)-
propionic acid
3-{4-[2~(5-Methyl-2-phenyl-oxazol-4-y! }-ethoxyl-phenyl}-2(S)-{2-(pyridine-4-carbonyl)-
phenylamino]-propionic acid

15  3-{4-[2-(5-methyl-2-phenyl-oxazol-4-yl}-ethoxyl-phenyl}-2(S)-[2-(pyridineN-oxide-4-
carbonyl}-phenylaminol-propionic acid '

" 3-{4-[2-(5-Methyl-2-phenyl-oxazal-4-yl)-ethoxyl-phenyi}-2(S )-{2-(pyridine-3-carbonyl)-
phenylaminoj-propionic acid
3-{4-[2-(5-methyl-2-phenyl-oxazoi-4-yl)-ethoxyl-phenyl}-2(S)-{2-(pyridine-N-oxide-3-

20  carbonyl)-phenylamino}-propionic acid
2S-(2-benzoyl-phenytamino)-3-{4-[2-(5-methyl-3-phenyl-pyrazol-1-yi)-ethoxy}-
phenyl}-propionic acid
25~(2-benzoyi-phenylamino)-3-[{4-( 1-pyridin-2-yl-pyrrolidin-2S-yl-methoxy}-phenyl}-
propionic acid

25  2S-(2-benzoyl-phenylamino)-3-{4-[2-(1-methyl-4-phenyl-1H-imidazol-2-y!}-ethoxyl-
phenyl}-propionic acid
2S-(2-benzoyi-phenylamino)-3-{4-[2-(3-furan-2-yl-5-methyi-pyrazol-1-yl)-ethoxy}-
phenyl}-prapionic acid
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15 PROTOCOLS 1. PPARgamma Transi ent Cotransf%gt‘?‘oﬁ‘ggMgzN“;hseHEET

pSG5- nPPARg and pSGob- hPPARg chi nmeric receptor expression plasmds and
the (UAS)[err]-tk-CAT reporter pl asm d have been previously described
(Kliewer, S. A, et. al. Cell 83, 813-819 20 (1995); J. M Lehmann et.
al., J. Blol. Chem 12953-12956, 270 (1995)). Transient cotransfection
assays using these plasmds were perg rmed as previously described
(Kliewer, S. A, et. al. Cell 83, 813-819 (1995); J. M Lehmann et. al., J.
Bl ol . Chem 12953- 12956, 270 (1995)). 25 2. hPPARgammua Ligand

Bi ndi ng Assay: The PPAR-ganma |igand bi ndi ng domain (am no aci ds

195-475) was expressed with an N-termpal 10x-hjstidine t in E. coli
cel 125 W@néev‘r%h%#%mln%éd“iﬁd5ﬁ8€@§1‘§‘@*\‘ﬁ§¥éﬁau¢-ﬁi‘?'%@qﬂy‘ﬂ 1 Q?%‘ng t he
epi t gpe fa I he stock solution of protein was diluted to 200 nMin
assa@P }f@'upp(%‘b%@;‘?ri s, 50MM KCI, pH 8 20mM CHAPS, 2mM EDTA 10mM DTT
(Fr e@@)@-ﬂéﬂﬁbyb@fﬁ&i%awrg%@)??{l{z-(3-methoigm_tmp@mmm@wwﬁepar ed as 6mM

n . Two

stock solutions i . sequential 10-fold dilutions were nade
i nt oimzidazyl-doyl)fashoxwl-pireny!-povgiotis dcithd DVBO concentrations of 60 uM

d 1%,.respectively.12. 5 u f the.dil.uted . C n ) ded to a
o1 1 28U 2peioi bl amfighui-Br et G 3 BOERS A SRR o
97/ 3 e A ; PCT/ EP97/ 00916
130 E;ﬁ@r?yi} pr%%%?lgiar?ildngy%r%gtoﬁﬁeg?ltassay buffer, the contents of the well
wer e 28i{geskenzoytpRBnylbmirio)-3-{4-{2-{6-mesinyi+d-phenyhakiarolehyHethed/ [ phenig- next
well where it _was mxed with 50 uL of assay buffer (3-fold dilution).
Thi s PRRICRISAGKSs repeated to give a total of eleven (11)

gg[‘n‘;gﬁgfﬂé-@%@?oﬁfprh@@%rﬁi8295-ﬂ{&-‘i’z-i(Q-rﬁé}ﬁyt%(s“ﬁémﬂ'-tﬁfeﬁ-é-ﬂ}r)-o%%Bilt%t

10 ethoxy]-phenyl}-propionic acid
2(S)-(2-{4-[2-(5-nitro-2-pyridyloxy)-ethoxy]-phenyl}-1-methoxycarbonyt-ethylamino)-
benzoic acid
2(S)-(2-{4-[2-(5-chioro-2-pyridylsulfanyi)-ethoxyl-phenyl}-1-methoxycarbonyl-
ethylamino)-benzoic acid

15 2(S){2-{4-[2-(N-ethyi-2-methyl-toluidino)-ethoxy}-phenyl}-1-methoxycarbonyi -
ethylamino)-benzoic acid
3-[4~(3-Benzoxazol-2-yi-thiazolidin-4(R)-yimethoxy)}-phenyl]-2(S)-(2-benzoyl-
phienylamino)-propionic acid
3-{4-[2-(benzoxazol-2-yl-methyl-amino)-ethoxy}-phenyl}-2-[2-(4-triflucromethyl-

20  benzoyl)-phenylaminc-propionic acid
3-{4-[2-(benzoxazol-2-yl-methyl-amino)-ethoxyl-phenyl}-2-[2-(2-thiophenecarbonyl)-
phenylamino-propionic acid
3-{4-[2—(benzoxazoi—z-yl-methyl—amino)—ethoxy]—phenyl}-2-[2-(3—thiophenecarbonyi)-
phenylamino-propionic acid

25  3-{4-[2-(benzoxazol-2-yl-methyl-amino)-ethoxy]-phenyi}-2-{2-(3-
trifluoromethylbenzoyl)-phenylamino-propionic acid
3-{4-[2-(benzoxazol-2-yi-methyl-amino)-ethoxy]-phenyl}-2-[2-(2-trifluoromethyi-

benzoyi)-phenylamino-propionic acid

This is the replacement sheot
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.5 right-nost colum of wells was used for controls. For each experinent,
an appropriate anount of 3H BRL 49, 653 was blown to dryness in a gl ass
vi al , resuspended in assay buffer (50nM Tris, 50nmM KO, pH 8 20nM
CHAPS, 2nmM EDTA 10nM DTT (Fresh)) to give a 400 nM concentrati on,
vortexed, and sonicated for 10 seconds. Radioligand ([3H]-BRL 49, 653)
and receptor was added to each 10 wekl of the plate containing test
conmpound. Plates were incubated at room tenperature for 2hrs, and then
cooled on ice for 30 mnutes. 50 uL sanples from each well of a single
test plate were siml taneousl y | oaded onto an equi l i br at ed AGIC 96

wel | iltration.bloc dvance sing a

Zymag'g{aial Pﬁ?@a%?@ﬂﬂ% R P 83‘0"}‘5:8%81@%?% %éﬁ?ﬁ%‘ﬁ of a clean
centrifuged @, 100 X g for 4 mn. 200 uL of

SCI nphﬁpg%r'gﬁéfo%@gﬁic% was added to each well, the plates were seal ed and

al | 0Beld-Re(beqaokayi-2-d- rﬁeﬂhyaammo)—etth@%mhényl})aqﬁ Rehetoxydanzonly- i n a
Wal | ac 1250 M crobeta counter. Nonspeci fic binding as assessed
by c BREPYIRMIBPIREORIBAICAGE ng an excess of [ 3H - BRL 49, 653 was

btr t t C ation 20 versus

M gg @d(/verngmé%%\as!’t c#gﬁp%ﬁ?s \/\%?%%@?gpw {& @ %\m 1‘nonl i near | east
squamzby?.gmfeny iflgtpropienid dtidpl e conpeti tive binding nodel . For the
pur poses data analysis, a Kd for [3H -BRL 49, 653 of 200 nM was

util |2:&2d(4-d1methy@mlmmethybbenmw)apmwlafﬁmpé&{#e[ﬁt@-meﬁaﬂ-ﬁewﬁ@ytred on db/ db
tely 6 d,. divided int th hi cl

o SR SR oroBoniced By SR IeTas st il s were pl aced n o

Nal gesn -g@%ﬁ@%rhﬁtrgﬁ%ﬁzo )-BEEnyERER0] nga-[tz {5- mémgaggjo Hhy RBL AR St Sa5e housed

in stand rack 4" per’ cage. un s wer e solved in
df apgthoyy} +pﬂtemy%e;lmopiomc Mdmtimommdeadm ni st ered either the vehicle

th d = del dat 5 m/k 30 I
v s E SR G e A ha SR R SRR B himaihyibizaibas od 1 1
rret abﬁé@i%&%sehgf&?é SEHI ne consunption of food and water, urine output

ucosé "excretion and changes in body wei ght Ani mal s

hOUSG:EL(JZJMIo&@ﬂfoxy-Z-[fi@-Qﬁndmylez pﬁe@mﬂazﬂmwlem@»pr@f@metﬁﬁumm}ys to
nmoni tor changes in wel ght. An equal nunber of animals from each
gr oupberzay! bﬁﬁ%@@@qsh days 0. 4, 7 35 and 14. Mce were anesthetized with

'1%) I ﬁlfﬁ ?Q%’yd% OOdetﬁ%n@én%y rheeng }18]39_{)? 3{2—(5-methyl—2—phenyl—oxazol-4-
yl)-ethoxyl-phenyi}-propionic acid
2-[2-(3-aminamethyi-benzoyi)-phenylamino}-3-{4-{2-(5-methyi-2-phenyi-oxazol-4-yi)-
ethoxyl-phenyi}-propionic acid hydrochioride
2-[2-(3-dimethylaminomethyl-benzoyi)-phenylamino}-3-{4-{2-(5-methyl-2-phenyi-

20  oxazol-4-yi)-ethoxyl-phenyi}-propionic acid hydrochioride
2(S)-{1-carboxy-2-{4-{2-(5-methyi-2-phenyl-oxazol-4-yl}-ethoxy}-phenyl}-ethylamino)-
benzoic acid methyl ester |
2(S)~(1-carboxy-2-{4-{2-(5-methyl-2-phenyi-oxazol-4-yl}-ethoxy}-phenyl}-ethytamino)-
benzoic acid 2-aminoethyl amide hydrochioride

25 2(S)-(1-carboxy-2-{4-{2-(5-methyi-2-phenyl-oxazol-4-yl}-ethoxy]-phenyl}-ethylamino)-
benzoic acid 3-aminopropyl amide hydrochloride
2-(1-carboxy-2-{4-{2- (5-methyl—2—phenyl~oxazol—4-y|)—ethoxy} phenyl}-ethylamino)-
benzoic acid methyl amide
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131 cardi ac puncture and analyzed to determ ne plasnma | evels of gl ucose,

insulin, total cholesterol, triglycerides and non-esterified free fatty

acids (NEFA's). Bl OLOCG CAL DATA FOR EXAMPLES 1-128
PPARg PPARg PPARg % | oweri ng Exanpl e Fol d. Act.
EClerr] (nM Klerr] (nM of pl asga Nunber

gl ucose Exanple 1 26 60 55 Exanpl e 2

23 100 1000 Exanpl e 3 3 Exanpl e 4 20
3000 1000 Exanpl e 5 10 9000 >3000
Exangl{ggé%p%ogzol 2- y'?xmermyl amtno) gggzxy] phegﬁ?@éds%ydr%gaw@yi)o 720
170 phenviam r le 11 23 110 Exanpl e
12 phenylamiritifh opeon@‘@&@ 20 58% Exanmpl e 13

60 3-{4-[2-(5-m&BabH2- pherﬁkammtﬁ—tﬂyl)-ethox&Bphenyf}-z-[2~(4—propylsulfam@ﬂ- Exanpl e
15 Exanpl e 16 1

20 be”ZOY*)-BE%Y*am'@JeﬂfBP@ﬂWC*d 80 Exanpl e 18

g% 2-[2-(3- amtn%obenzoé@mﬁarfln%o&g J4-[2-(5-methyl- 2%1':’1enyl-oxazol 4-yhPO Exanpl e
ethoxy}-phenyi}-propionic acid
2-{2-(3-methanesulfonylamino-benzoyl)-phenylamino}-3-{4-{2-(5-methyl-2-phenyi-
oxazol-4-yl)-ethoxy]-phenyi}-propionic acid
2-[2-(3-methoxycarbonylamino-benzoyl)-phenylamino}-3-{4-[2-(5-methyi-2-phenyl-

10 oxazot-4-yt)-ethoxyl-phenyi}-propionic acid
2-{2-(3-hydroxy-benzoyi}-phenylamino}-3-{4-[2-(5-methyi-2-phenyl-oxazol-4-yl)-
ethoxy}-phenyi}-propionic acid
2-[2-(3-carbanoyimethoxy-benzoyl)-phenylaminoj-3-{4-{2-(5-methyl-2-phenyt-oxazol-
4-yl)-ethoxyl-phenyl}-propionic acid

15 2(S){2-benzoyl-phenylamino)-3-{4-{2-(5-methyl-2-pyridin-4-yl-oxazol-4-yl}-ethoxyl-
phenyl}-propionic acid
2(S)~(2-benzoyl-phenylamino)-3-(4-{2-[S-methyl-2-(4-methyl-piperazin-1-yi)-thiazol-4-
yll-ethoxy}-phenyl)-propionic acid hydrochloride
2(S)-(2-benzoyl-phenylamino)-3-(4-{2-[5-methyl-2-(4-tert-butoxycarbonyl-piperazin-1-

20 yi)-thiazol-4-yi}-ethoxy}-phenyl}-propionic acid
2(S})-(2-benzoyl-phenylamino)-3-{4-[2-(5-methyl-2-piperazin-1-yl-thiazol-4-yi}-
ethoxy}-phenyl}-propionic acid

(S)-{2-benzoyl-phenylamino)-3-(4-{2-[5-methyl-2-(4-methyisulfonyl-piperazin-1-yl})-
thiazot-4-yl]-ethoxy}-phenyi)-propionic acid

25 2(S)«(1-carboxy-2-{4-[2-(4-dimethylamino-phenyl}-ethoxy}-phenyl}-ethylamino)-
benzoic acid methyl ester
2(S)-{1-methoxycarbonyi-2-(4-{2-{5-methyi-2-(4-methyl-piperazin-1-yi)-thiazol-4-yi]-
ethoxy}-phenyl)-ethylamino]-benzoic acid

Toig i fhe replacement sheot

Date: 2 9 AUG 1998



REFLAVCMENT SHEET

-Exanpl e 21 150 530 Exampl e 22 20
65 Exanpl e 23 1 50 Exanpl e 24

1 30 Exanpl e 25 1 70 Exanpl e 26
670 1900 Exanpl e 27 400 300

Exampl e 28 25 Exampl e 29 0.2 20
70% Exanpl e 30 5049 300 Exanpl e 31

450 145 Exanpl e 32 1 25 Exanpl e
33 0.1 30 Exanpl e 34 0.5

10 WD 97/ 31907

PCT/ Eg&amocgajl_rgoxyégé{#ﬂ?e@é‘g\loro phenyl}-ethoxy] pmnyl}—ethélammo\gg@nzo& e| 5537

1 ,neﬁwqeggg Exanpl e 38 160  Exanple 39
865 3000 Exampl e 40 5 70 Exampl e 41

5 2(S)-{1-caboxy-Rx@nH-@-Hiflucromethoxy-phenyl)-ethoxyExleamlieeth§lamino)-

1000

benzoic a%:(i)dog'xethyl ester

S 3-{4-[2-(Benzoxazol-2-yl-methylamino)-ethoxyl-phenyl}-3-(4-benzoyi-thienylamino)-
propionic acid
3-{4-[2-(Benzoxazol-2-yl-methytamino)-ethoxy}-phenyl}-2-(2-(4-biphenyicarbonyi)-
phenylamino)-propicnic acid.
3-{4-[2-(Benzoxazol-2-yl-methylamino)-ethoxyl-phenyl}-2-(2-(4-methoxy-benzoyl)-

10  phenylamino)-propionic acid
3-{4-[2-(Benzoxazol-2-yl-methylamino)-ethoxy]-phenyi}-2-(2-(4-methyl-benzoyl)-
phenylamino)-propionic acid
3-{4-[2-(Benzoxazol-2-yl-methylamino)-ethoxy]-phenyi}-2-(2-(2
-methyl-benzoyl}-phenylamino)-propionic acid

18 2-(2-Benzoyi-phenylamino}-3-{4-[2-(4-chloro-phenyl}-ethoxy}-phenyl}-propionic acid
2-(2-Benzoyl-phenylamino)-3-{4-[2-(4-methyl-thiazol-5-yl}-ethoxy]-phenyl}-propionic
acid
2-(2-Benzoyi-phenylamino)-3-{4-2[-(4-chioro-phenylsulfanyi)ethoxy]- phenyi}-
propionic acid '

20  2<(2-Benzoyl-phenylamino)-3-[4-{4-isopropyl-benzyloxy)-phenyl]-propionic acid
2-(2-Benzoyl-phenylamino)-3-{4-(4-chioro-benzyloxy)-phenyl}-propionic acid
2-(2-Benzoyl-phenylaming)-3-{4-[3-(4-methoxy-phenyl}-propoxyl-phenyi}-propionic
acid
2-(2-Benzoyl-phenylamino)}-3-{4-[2-(4-dimethylamino-phenyi)-ethoxy}-phenyl}-

25  propicnic acid

2-(2-Benzoyl-phenylamino)-3-{4-{2-(4-bromo-phenoxy)-ethoxyl-phenyl}-propionic

acid
2-(2-Benzoyt-phenylamino)-3-{4-(2-(5-nitro-pyridin-2-yloxy}-ethoxy}-phenyl}-propionic
acid
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10

15
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25
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. Exanpl e 44 185 15 Exanpl e 45 1
30 Exanpl e 46 900 750 Exanpl e 47
50 240 Exanpl e48 20 115 Exanpl e 49
10 80 Exanpl e 50 50 390 Exanpl e 51
350 140 Exanpl e 52 80 100 Exanpl e 53
25 70 Exanpl e 54 20 250 3000 Exanpl e 55
460 1400 Exanpl e 56 1 10 Exanpl e 57
150 1245 Exanpl e 58 1 30 Exanpl e 59
95 100 Exanpl e 60 1 15 Exanmpl e 61
%g 2-(2—Benz%lyg-phe@/%|p§)-gz2§—4-{2-{3—(6-methyl-pyna%Zyl)—propoxylgeghoxy@:%: Z gg
0,2 npl e 68 1 10 Exanpl e 69
100

2-(2—8enz®9€pher§jammb¢37[@ -{2-pyridin-3-yl-ethoxy]-pbenyl}-propicnie®0id Exanple 71
le 7 5 30 73
2-33%7_5@%%0@37% [2-(3-methyi—6-oxo-6}g§)yridazEﬁ%?ﬂB’)—eeé@@(yi- Exanpl e 75

B le 76 10 110 Exampl e 77
phenyl} pr@?”'gég’gpnpl e 78 200 40

2-(2-Benzoyl-phenylamino)-3-{4-{2-{4-trifluoromethoxy-phenyt)- ethoxy]-phenyl}-
propionic acid

2-{2-Benzoyl-phenylamino)-3-{4-{2-(3-cyano-phenoxy)-athoxyl-phenyl}-propionic
acid

2-(2-Benzoyl-phenylamino)-3-{4- [2-(6-methoxy—pyrldm~2-yisuifanyi)—ethoxy] -phenyl}-
propionic acid

2-(2-Benzoyl-phenylamino)-3-{4-{1-(4-nitrophenyl)-pyrrolidin-2-ylmethoxy]-phenyi}-
propionic acid

A particular subgroup by compounds according to the present invention include:

2(S)~{1-carboxy-2-{4-{2-(5-methyl-2-phenyl-oxazol-4-yl}-ethoxyl-phenyl}-ethylamino)-
benzoic acid methy! ester
3-{4-[2-(benzoxazol-2-yl-methyl-amino)-ethoxyl-phenyl}-2(S)-(2-benzoyi-
phenylamino)-propionic acid;
3-{4-[2-(Benzoxazol-2-yi-methyl-amino)-ethoxy}-phenyi}-2-(2-cyclohexanecarbonyl-
phenylamino)-propionic acid;

3-{4-[2-Benzoxazol-2-yl-methyl-amino)-ethoxy]-phenyl}-2-(2-benzoyl-thiophen-3-
ylamino)-propionic acid.
2{S)[1-methoxycarbonyl-2-(4-{2-{5-methyl-2-(4-methyl-piperazin-1-yl)-thiazol-4-yli}-
ethoxy}-phenyl)-ethylamino}-benzoic acid

2(S){2-benzoyl-phenylamino)-3-{4-[2-(methyl-pyridin-2-yl-amino)-ethoxy}-phenyl}-
propionic acid;

2(S)(2-Benzoyi-phenytamino)-3-{4-{2-(5-methyl-2-phenyl-oxazol-4-y{}-ethoxy}-
phenyl}-propionic acid;

and pharmaceutically acceptable salts and solvates thereof.
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133 Exanpl e 79 30 50 Exanple 80

10 10 Exanple 81 400 130 Exanple 82
25 65 Exanple 83 165 350 Exanple 84
55 Example 85 20 Example 86 30
650 Exanple 87 465 o4 1160 Exanple 88
0.5 50 Exanple 89 60 3000 Exanple 90
3000 Exanple 91 20 Exanple 92 400
20 Example 93 55 100 Exanple 94
10 - . 40. le 95 . 0 380 ampl e 96
300 'he ‘”V%%F”E@[‘}ﬁﬁi Pgyides a compound °¥28°"“U‘a . @ @%npngé 38
375 pharmaceQticalyanpteptole salt or solvate thergof, for use in 7@erdpsanmhe ia00
1 ; : 1 70 Exanple 102
§o  particulat h@aigrrpi; rgatl. 180

S

According o another aspect, the present invention provides the use of a compound
of Formula (1), or {1a), or a pharmaceuticaily acceptable salt or solvate thereof for the
manufacture of a medicament for the treatment of conditions where modification of
the effects of PPAR-gamma is of therapeutic benefit.

10 According to a further aspect of the present invention, there is provided herein a
methad for the treatment of a mammal, including man, in particular in the treatment
conditions where modification of the effects of PPAR-gamma is of therapeutic
benefit, the method comprising administering to the patient a therapeutically

effective amount of a compound of Formula (1), or (la), or a pharmaceuticaily
15  acceptable salt or solvate thereof.

It will be appreciated by those skilled in the art that reference herein to treatment
extends to prophylaxis as well as the treatment of established diseases or
symptoms. Moreover, it will be appreciated that the amount of a compound of the
invention required for use in treatment will vary with the nature of the condition being
treated and the age and the condition of the patient and will be ultimately at the
discretion of the attendant physician or veterinarian. In general, however, doses
employed for aduit human treatment will typically be in the range of 0.02 - 5000 mg
per day, e.g., 1-1500 mg per day. The desired dose may conveniently be presented
in a single dose or as divided doses administered at appropriate intervals, for
example as two, three, four or more sub-doses per day.

20

25

While it is possible that compounds of the present invention may be therapeutically
administered as the raw chemical, it is preferable to present the active ingredient as
a pharmaceutical formulation. Accordingly, the present invention further provides for
a pharmaceutical formulation comprising a compound of Formuia (1), or (la), or a
pharmaceutically acceptable salt or solvate thereof together with one or more
pharmaceutically acceptable carriers therefor and, optionally, other therapeutic
and/or prophylactic ingredients. The carrier(s) must be “acceptable” in the sense of
being compatible with the other ingredients of the formulation and not deleterious to

30

35
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140 Exanple 106 300 140 Exanple 107

190 40 Exanple 108 20 80 Exanple 109
200 700 Exanple 110 65 50 Exanple 111
10 70 Exanple 112 10 130 Exanple 113
80 150 Exanple 114 22 250 140 Example 115
165 200 Exanple 116 165 470 Exanple 117
1000 655 Exanple 118 500 730 Exanple 119
470 3000 Exanple 120 350 65 Exanple 121
320

97/ 3 1g%$ecxpte31991er§6\a”ﬁlm€relx§?urther provided by the3ft8sent snv%\a?ﬁéiat%cgsg fé

134 prepgsiagnd ehaggaceutical formulation cepgrising a comppund e fapiuba {Pq or

gég (la), whlcﬂ\;igocegéﬁi?\'pﬁs%g%dmxxmg a compound 89%ormula (1), ck6@a), dexgmpl e 126
pharmaceutxcaliy acchta%le salt thereof, with one or more pharmaceutically

acceptable carriers therefor, and optlonaﬂy other therapeutic andfor prophylactic
ingredients.

5

Formulations of the present invention include those especially formulated for oral,
buccal, parenteral, transdermal, inhalation, intranasal, transmucosal, implant, or
10 rectal administration, however, oral administration is preferred. For buccal
administration, the formulation may take the form of tablets or lozenges formulated
in conventional manner. Tablets and capsules for oral administration may contain
conventional excipients such as binding agents, (for example, syrup, acacia, gelatin,
sorbitol, tragacanth, mucilage of starch or polyvinylpyrrolidone), fillers (for example,
15 lactose, sugar, microcrystalline cellulose, maize-starch, calcium phosphate or
sorbitol), lubricants (for example, magnesium stearate, stearic acid, talc,
poiyetﬁytene glycol or silica), disintegrants (for example, potato starch or sodium
starch glycollate) or wetting agents, such as sodium lauryl sulfate. The tablets may
be coated according to methods well-known in the art.
20
Altematively, the compounds of the present invention may be incorporated into oral
liquid preparations such as aqueous or oily suspensions, solutions, emulsions,
syrups or elixirs, for example. Moreover, formulations containing these compounds
may be presented as a dry product for constitution with water or other suitable
vehicle before use. Such liquid preparations may contain conventional additives
such as suspending agents such as sorbitol syrup, methyl cellulose, glucose/sugar
syrup, gelatin, hydroxyethylcellulose, carboxymethyl cellulose, aluminum stearate
gel or hydrogenated edible fats; emulsifying agents such as lecithin, sorbitan mono-
oleate or acacia; non-aqueous vehicles (which may include edibie oils) such as
almond oil, fractionated coconut oil, oily esters, propylene glycol or ethyt alcohol; and
preservatives such as methyl or propyl p-hydroxybenzoates or sorbic acid. Such
preparations may also be formulated as suppositories, e.g., containing conventional
suppository bases such as cocoa butter or other glycerides.

25

30
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135 What is clained is: 1. A conpound having the formul a
(1): [err] 5
wher ei n A is selected fromthe group consisting of: 10 (1)
phenyl, wherein said phenyl is optionally substituted by one or nore

hal ogen atoms, Clerr]albkygl, Clerr] alkoxy, (err]

fluoroal koxy, nitrile, or -NRerr]R err] where R err] and

Rlerr] are independently hydrogen or (err]al kyl; 15 (ii) a 5- or 6-

menber ed heterocyclic group containing at | east one heteroatom

sel eglafidna Rx¥ARtiond JtRITeHM St didh ma0%e formulated for parenterat
administration by injection or continuous infusion. Formulations for injection may

take such forms as suspensions, solutions, or emulsions in oily or aqueous vehicles,

and may contain formulatory agents such as suspending, stabilizing and/or

dispersing agents. Alternatively, the active ingredient may be in powder form for

constitution with a suitable vehicle (e.g., sterile, pyrogen-free water) before use.

The formulations according o the invention may atso be formulated as a depot
preparation. Such long acting formulations may be administered by implantation (for
10 example, subcutaneously or intramuscularly) or by intramuscular injection.
Accordingly, the compounds of the invention may be formulated with suitabie
polymeric or hydrophobic materials (as an emulsion in an acceptable oil, for

example), ion exchange resins or as sparingly soluble derivatives as a sparingly
soluble salt, for example.

15
The formulations according to the invention may contain between 0.1 - 99% of the
active ingredient, conveniently from 30 - 95% for tablets and capsules and 3 - 50%
for liquid preparations.

20 There is further provided by the present invention processes for the preparation of
compounds of formula (I). Unless otherwise indicated, A, B, Alk, R' and Z (and the
further substituents represented thereby) are substantially as hereinbefore
described.

25 According to a general process (A}, a compound of formula (I} may be prepared
from a compound of formula ()

CO,R'
HO z
30

either directly, or indirectly, via a single or muitistep reaction by reacting with a
compound of formula A-B-X wherein X is a leaving group or a hydroxy! group, and B

re{resents a group comprising Cy4 alkylene, B being such that X is bonded directly
to a Cy.5 alkylene.
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_ (i_i-_i) a fused bicyclic ring [err] wherein ring C rEREEMQEMENTSHEET‘

het erocyclic group as defined in point (ii) above, which

bicyclic ring is attached to group B 20 via a ring atomof ring C
8 is selected fromthe group consisting of: (iv) (err]alkyl ene;
25 (v) -MJerr] alkylene or (Jerr]al kyleneMJerr]al kyl ene, wherein
Mis O, S. or -NR[err] wherein R2 represents hydrogen or

d err]al kyl; (vi) a 5- or 6- nenbered heterocyclic group
containing at |east one nitrogen 30 het er oat om and optional |y at

| east one further heteroatom selected from oxygen, nitrogen
and sul fur and optionally substituted by (Jferr] al kyl; and

136 (vii) Het-[err]alkylene, wherein Het represents a
het erSodipbla cregetiop eendiidnsearei escribed below asichtin( ¥he abearepanying

Examples. See also, for example, Chung et al., Selective Functionalization of (S)-
Tyrosine, Tetrahedton, 48(26), pp. 5767-5776, (1993), Solar et al., Selective O-
Alkylation of Tyrosine, Journal of Organic Chemistry, 31, pp 1996-1937 (1966), O.

Mitsuncbu, Synthesis, p 1 (1981), and D.L. Hughes, Org. React. Vol. 42, p 335
{1992).

For example, A is preferably phenyl, pyridyl, benzoxazolyl or piperazinyl, any of
10 which may optionally be substituted by one or more C,,alkyl groups.
preferably, A represents phenyl, pyridyl, benzoxazolyi {piperazinyl).

More

B is preferably Het-C, 4 alkylene as descibed hereinbefore and Z is preferably -NH-
Y-(C=O)-T-R5 wherein Y is phenyl, optionally substituted by one or more C,alkyl

15  groups andfor one or more halogen atoms; T is a bond or -O- and R’ represents
C,salkyl or phenyl (optionally substituted by one or more halogen atoms, C,_; alkyl,
Cy3 atkoxy groups, CyaalkyleneNRR' where each R? and R' is independently
hydrogen, Cy5 alkyl, -SO,C,salkyl, SO,NHC, jalkyl, Cq, atkyleneCO,H, CO-;, Cy.
salkyleneCO,C,_jalkyl, or -OCH,C(O)NH,).

20
More preferably X represents a halide group or an atkyl- or arlysutfonoxyl group and
R' represents hydrogen. Even more preferably, the compounds of formulae ABX
and formuia (Il) are:
CO,H
0 /©/\r
< > <\ 1/\ and HO NH
N OMs '
0
25 R

wherein OMs is a mesylate leaving group and R"Y represents a phenyl or OCH,
group.
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- 5 Ak represents (C[err]alkyl ene; R err] represents"tF’d%nggNT SHEQT

Cerr] alkyl; Zis selected fromthe group consisting of:

(viii) -(derr]al kyl ene) phenyl, which phenyl is optionally substltuted by
one or nore halogen atons; and (ix) -NR[err]Rerr],
wherein R err] represents hydrogen or Clerr] alkyl, and R err] represents
-Y- 15 (CO-T-Rerr] , or -Y-(CHOH))-T-Rerr], wherein:

(a) Y represents a bond, (err]al kyene, (err] al kenylene, Jerr]

cycl oal kyl ene or cycl oal kenyl ene, a heterocyclic group as
defined in point (vi) above, or phenyl optionally substituted

by one or nore CI)? al k gkpoups and/or one or 20 nor e hal ogen
at o] compounds fOfmU*% tﬁl) whereispResepreseatshend, ;akergrbup! k yéng%?\z - 0-
glr k;/{:l(eﬂmﬂr ot X d@d)))ﬂ/( F%%“‘? the ey Efer r i %& %ng)éﬁr@r C]e”t‘]%%%ﬂfrk;} or
cyci 64 rm&l%?]l cBﬂ@ﬁlﬁgs a MltSUﬂObU reactioeq @{qmpyylygcmmts bitreslalyl eg@-or nore:

hal ogecnu;attonﬁhe Cc:baeeﬁdorﬁdu |acu<§: WRRsdt A efiie Pregerghﬁ g%
C[erq\/]‘@ul% r[;gll%[‘err wher e &ch R err and err] epehdent |y
hydr ogen, il 8?‘??5(10 §¥al kyl, or -COerr]err]al kyl,

-SJ err] NHC err] al kyl, Cerr] al kyl eneCJ err]H, C[err]

| kyl 5- 6- 30
renher g herer o, B2 iR RERRRA ISR ) above,

CO,CH,
/ \ O CHJ /@Ar
A I/\ ‘o
HN
CH

wherein R™is a phenyl or OCHj group.

When Z represents the following compound:

then the compound of formuia (1} is prepared by first preparing a compound of
formuta () wherein Z is

This is the replacement sheet
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. 137 or a bicylic fused ring [err] REPMQ«EMEN%%EET

represents a 5- or 6- menber ed heterocyclic group containing
at | east one heteroatom sel ected from oxygen, nitrogen and
sul fur and optionally substituted by (=0, which 5 bicyclic ring

Is attached to T via a ring atomof ring D, or -CJerr]al kyleneMRerr] M

Is 0, S[err] or -NRerr] wherein R ermg] and R err] are independently
hydrogen or Clerr] al kyl ; or a tautoneric formthereof,
and/or a pharmaceutically acceptable salt or solvate 10 thereof. 2.
The conpound of Claim1l wherein each of said 5- or 6- nenbered heterocyclic

0 OURSiided Bg%OWégbé/na‘%@n%&ﬁg Jér@ﬂ}édlﬁxaﬁbﬁ‘b%t&gﬁ%%é fwegnc%%‘% i tut ed

unsubsti t uted” |Lm da e erazin pyrrolidinyl,
rmr pPYATREAR 3RASPIRT | T eraﬁ},f |t52§2|wrg9%yr‘?9ﬁe@ 91y fis wrarmaﬂc e rol yl,
pyr azehyaundn dazol yI pyranyl, furyl, t hi enyl, oxazolyl, isoxazol yI ,
oxadi azol yl, thiazol yI , thiadiazolyl, triazolyl, or tetrazolyl. 3. A

conmpound according to claim1 or 2 wherein A represents phenyl, pyridyl,
pEperfazompound bleformeta {f} maynye prepdriedby seamibhosmith [AyBaXIbBthding adchy one or
mor e {RBEeX' &k wShded®bf¥ltty to a C,salkylene as described above and wherein X is a

hydroxyl group or a suitable leaving group such as a halogen or an alkyl- or
arylsulfonyloxy group {e.g. mesylate).

10 Alternatively, in the case wherein B represents -NR201_aa(kylene, a compound of

formufa (1) may be prepared from a compound of formuia (i) via a protected
intermediate which can appropriately be represented by formuta (lil)

o CO,R!
l Atk ——< (1
CH,— N—C,  alkylene— 0O 4
15

wherein P represents a protecting group, such as an alkoxycarbonyl e.g. t-

butoxycarbonyl or the like, using techniques as hereinafter described in the

accompanying Examples and representing protection and deprotection reactions

known in the art e.g. as described in T.W. Green & P.G.M. Wuts (1991), Protecting
20  Groups in Organic Chemistry, John Wiley & Sons.

A compound o'f formula (l1) can, for example, be prepared from a compound of
formula (1V)

COR'
' Alk “—{ A
HO NH,
25

suitably by reaction with a diketone e.g. 2-benzoyl-cyclohexanone, appropriately in
the presence of a metal catalyst e.g. palladium. Preferably, R' is alkyl, and the
diketone is first reacted with the amine followed by dehydrogenation in the presence
30 of a metal catalyst and a hydrogen acceptor. Preferable hydrogen acceptors are
aromatic nitro compounds that are easily reduced, e.g., p-nitrotoluene. If it is

This is the replacement sheet

Date: £ 3 AUG 1998




RePLACGENMEZNG Ofi==t |

. 4. A conpound according to claim3, wherein A represents phenyl,

pi per azi nyl or pyridyl. 25 5. A conpound accordi ng to any
preceding claim wherein B represents (C[err] al kyl ene, N(CH err])
Clerr] alkylene or Het-Clerr] al kyl ene wherein Het represents a 5-
menber ed heterocyclic group containing at | east one nitrogen atom and
optionally at | east one furtherp7het eroatom sel ected from oxygen and
sul phur, substituted or unsubstituted by CJerr] alkyl. 30
138 6. A conpound according to claim 5 wherein B represents
N(CH err])CH err])[err], oxazolyl-Cerr]-al kyl ene wherein said oxazol yl
opt i teyt r ia; ' ' l.pnal |y
subs%ﬁ%ﬁﬁﬁ?&?eﬁ ﬁg%rlgéﬁﬁ[ e @g?rﬁbg%rk%gf?n%(g%%%%%*iﬁ@ﬁgﬁ?ﬁy?@%%ogcedi ng
cl ai 9T @KaMEIe Al Raseelsr 8 s@itent maixhife Hewvaler@nd apUanpeioie sdvaitdifAg to any
pr ecedimsbRidh RIS VR is F eRhReetasy hwdilaBrRN or MaidYy lbelor@bdel. as

described in J. Med. Chem 1978, 21(5), 430-7.

i's

5
According to a further general process (B), a compound of formula (I) may be
prepared from a compound of formula {V)
/coza‘
Alk-—ﬂ V)
A— 8'_"0 N2
10

suitably by reaction with NR*R*H. For example, the reaction may be carried out
suitably by reflux in the presence of a metal catalyst e.g. a rhodium catalyst {rhodium
acetate dimer), and appropriately a hydrocarbon solvent e.g. toluene or the like. It

will be appreciated that process (B) yields compounds of formula (I) wherein Z
15  represents -NR*R*.

A compound of formula (V) may be prepared by diazotization of a compound of
formula (V1)

CQO,R
Alk ‘—< v
A—B—0O NH,
20

Appropriately the diazotization reaction is carried out by reflux in the presence of a
nitrite e.g. isoamy! nitrite.

25 Compounds of formula (Vi) may be commercially available e.g. O-benzyl-tyrosine
methyl ester. Alternatively compounds of formula (V1) may be prepared from known
starting materials e.g. a benzoxazole halide and an aminoalcohol as hereinafter
described in the accompanying examples.

30

A compound of formula (I} may however be prepared directly from a compound of
formuia (V1) via a general process (C). For example, a compound of formula (V1)

This is the replacement sheet
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. 9. A compound according to claim8, wherein R err] is hydrogen. 10. A
conpound according to any preceding claim wherein Z represents
NR[err] R err] wherein Rerr] and R err] are as defined in claiml. 11. A
conmpound according to claim 10 wherein R err] is hydrogen. 12. A
conpound according to claim10 or 11, wherein R err] represents -Y(C=0-T-
Rl err] wherein R err] is as defined i28 claim 1. 13. The conpound of
claim12 wherein Y is phenyl optionally substituted by one or nore CJerr]
al kyl groups and/or one or nore hal ogen atons. 14. The conpound of
Claim12 or 13 wherein T is a bond or-0O. 15. A conpound according to

<(:I ait hdh? Pﬁlr%a@gedtl_@titwtraeg&th)etbﬁ ef généf@pr@mh | s:%qm{mg)nﬁmk@)tcma-(cwbwnqu |
opti_gna substitute one_or r al ogen .atons _or one or nore Cerr
al ky R, Wiiegegsip.an integer sefrded SRR JoPo @ APt EPEPRUZS O RERMA s
NREI er(r)]vdRIjae'rd ZREpradenteNidshinbikehyland-(REOMTIR’. ireprieskert smiodi@+® aT- R L o1 r]h
and said NH and. sai =0)_ are L t ryon_yY I C
o oempgtind S ot N ey ¥ 2B rb]%nr%gcgéerr SO g R ¢
( 6pt isuitabley leagingsgrcupt edbsipnbally as herainbéfare cribeds suthblyr jn dhkyl |

1. I : wh h
and RUEPPCR Y B 0 s Mdn B debre BT RE e & G e e Gy
[err]alkyl, or -CJerr]Cerr]alkyl, -Sqerr]NHC err]al kyl, Cerr]
al kyl g to HeuflB drbcdd ) e eelppuht dfgbihak k) may berprepared from
" O o St Torhiia (vil)
10

Alk — CH, —CO.R’ (vif
A—B—0O

by reaction with a strong base, suitably an alkali metal amide, followed by reaction
with a compound of formuia Z-X, where X is a suitable leaving group as hereinbefore

15 described. In particular, process (D) is employed in the preparation of compounds of
formula (1) wherein Z represents-(Cy.; alkylene)phenyl substantiaily as hereinbefore
described. Suitably, the reaction is carried out in the presence of an ether solvent,
e.g. tetrahydrofuran with stirring for several hours.

20  Appropriately, a compound of formula (Vll) may be prepared from compounds of
formulae (Vill) and (1X);

Alk—CO,R"
A—B—P HO

(Vi {IX)

25 wherein P may be a suitable protecting group substantially as hereinbefore
described. Compounds of formula (IX) are commercially available. Compounds of
formula (Viil) may be prepared from known starting materials, using techniques, for
example, as referred to above starting from a benzoxazole halide and an

aminoalicohol.
30
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. 139 17. A conpound according to claim15 or 16 wherein R4 represents

[err] wherein Rlerr] is phenyl or OCH err] 18. A conpound according
to claim1 of fornula 1(a) [err]

wherein A and B are as described in claim1l and Ar represents a phenyl or a
5 or 6 nenbered heteoaryl group containing at |east the heteroatom

sel ected from oxygen, nitrogen and phur and sol vates thereof. 19. A
conmpound according to claim21 having e formula (1):

According to a further general process (E), a compound of formula (1) may be
prepared by cyclisation of a compound of formula (X)

R‘

(ole]
NH, &Y
N i/ | Ak —< X)
= | N— B— 0 —ix_ z
I
N H

to yield a compound of formula (1} wherein A represents a bicyclic ring

/ ~.

~ i C being a 5- or 6-membered heterocyclic ring containing

two nitrogen heteroatoms, the cyclisation conveniently being carried out in an acidic
10 environment.

Suitably a compound of formula (X) may be prepared from a compound of formula
(Xi)

Atk—= )
X—B—0 z
15

by reaction with 1,2-phenylene diamine, suitably in the presence of an alkali metal
carbonate e.g. potassium carbonate or the like. X is a leaving group substantially as
hereinbefore described, in particular 2 mesylate group.

20
A compound of formula (X1} can be prepared from a compound of formula (X!1)
CO,R'
z
HO—-8— O
suitably by reaction with, for example, an alkyl or aryl sulfonyl halide, e.g.
25

methanesulfonylchloride, appropriately in the presence of an ether solvent e.g.
tetrahydrofuran, and a tertiary amine e.g. triethylamine.

This is the replacement shoet

Date: 2 9 AUS 1008




REFLALIVEDIN | Wi el
ferr] wherein A is selected fromthe group consisting of: (1)
phenyl optionally substituted by one or nore hal ogen atons; (i) a 5-
6- nenbered heterocyclic group containing at | east one heteroatom

sel ected from oxygen, nitrogen and sul fur; and

or

140 (i1i) a fused bicyclic ring [err] wherein ring C :
represents a heterocyclic roup as defined in (ii) above,
whi ch bicyclic ring is attached to gr Bvia a ri ng at om of
ring C, 5 B is selected fromthe group consisting of:

What is claimed is:

1. A compound having the formula {1}

| /\‘ Ak~ 0

wherein

A is selected from the group consisting of:
10

Q) phenyl, wherein said phenyl is optionally substituted by one or more halogen
atoms, C,4alkyl, C,5alkoxy, Cy.4 fluoroalkoxy, nitrite, or -NR'R® where R and
R? are independently hydrogen or C,_jalkyl;

15 (i) a 5- or 6- membered heterocyclic group containing at least one heteroatom
selected from oxygen, nitrogen and suffur; and

(i}  a fused bicyclic ring wherein ring C represents a heterocyclic

group as defined in point (i) above, which bicyclic ring is attached to group B
20 via a ring atom of ring C;

B is selected from the group consisting of:

vy C, ¢ alkylene;

25
(V) -MC, ;alkylene or C, Jo.alkyleneMC1_6aikylene, wherein M is O, S, or -NR?
wherein R? represents hydrogen or C,jalkyt;
(viy a 5- or 6- membered heterocyclic group containing at least one nitrogen
30

heteroatom and optionally at least one further heteroatom selected from
oxygen, nitrocgen and sulfur and optionaily substituted by C,.; atkyl; and

This is the replacement shaet
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(iv) (err]alkyl ene; 10 (v) -NR [err](err]al kyﬁ‘,’p‘\%erein R err] I
represents hydrogen or Cerr] alkyl; (vi) a 5- or 6- nenbered

het erocyclic group containing at |east one nitrogen het er oat om
and optionally at |east one further heteroatom selected from

oxygen, nitrogen and sul fur and optionally substituted by CJerr] al kyl; and

15 (vii) Het-{err]alkyl ene, ﬁ@ rein Het represents a heterocyclic
group as defined in poi (vi) above; Al k represents

C err]al kyl ene; 20 Rlerr] represents hydrogen or (Jerr] alkyl;

Zis selected fromthe group consisting of: 25 (viii) -(err]alkylene)
phenyl , which phenyl is optionally substituted by one or nore

hal ogen atons; and (ix) -NR[err]Rerr], wherein Rerr] represents
hydr 6gi&n bﬁetq qalkylenek yWheraimd-He] eegrbserﬁpr@mtmscydﬁc group as defined in
(C=O-T- rr] (CHOH))-T-R err], wherein: 30 (a)

Y represe PgﬂéW%aﬁaveCIerr] al kyl ene, Cderr] al kenylene, Clerr]

cycl oal kyl ene or cycl oal kenyl ene, a heterocyclic group as

def | ngdrddteROM3lc (\WyiaRpve, or
R' represents hydrogen or C,.; alkyt;

Z is selected from the group consisting of:

10
(viii) -(C, jalkylene} phenyl, which phenyl is optionally substituted by one or more
halogen atoms; and
(ix) -NRIR*, wherein R3 represents hydrogen or C, , alkyl, and R* represents -Y-
15 (C=0)T-R5 , or -Y-(CH(OH))-T-R5, wherein:

(@) Y represents a bond, C, ; alkylene, C, alkenylene, C; cycloalkylene

or cycloalkenylene, a heterocyclic group as defined in point (vi} above, or
phenyl optionally substituted by one or more C, , alkyl groups and/or one or

20 more halogen atoms;

(b) T represents a bond, C,, alkyleneoxy, -0- ar -N(R®)-, wherein RS
represents hydrogen or C, ; alkyl;

25 {c) RS represents C . alkyl, C,. cycloalkyl or cycloalkenyl, phenyl
(optionally substituted by one or more: halogen atoms, C, , alkyl, C, , alkoxy
groups, CgsalkyleneNR’R™ where each R’ and R'® is independently
hydrogen, Cq; alkyl, -SO,C.saikyl, or -CO,Cy alkyl, -SO,NHC, satkyl, Cq4
alkyleneCO,H, Cy5 alkyleneCO,C, alkyl, or -OCH,C(ONH,), a 5- or 6-

30 membered heteracyclic group as defined in point (i) above,

This is the replacement sheet

WU o 75



REPLACEMENT SHEE!
141 phenyl optionally substituted by on r nore [err]

“al kyl groups and/or one or nor e hal ogen at ons; (b)
T represents a bond, Cerr] alkyl eneoxy, -0- or -N(R[err])-, wherein R6 5
represents hydrogen or ([err]alkyl; (O Rlerr] represents C

[err] alkyl. Cferr] cycloal kyl or cycloal kenyl, phenyl

optionally substituted by one or nor al ogen atons or one or nore C [err]
al kyl groups, a 5- or 6- nenbered heterocyclic group as defined
in point (ii) above, or a bicylic fused ring [err] wherein

ring Drepresents a 5- or 6- 1 0 menber ed heterocyclic group
containing at | east one heteroatom sel ected from oxygen,

nitrogen and sul fur and optionally substituted by (=0, which
bicyclic ring is attached to T via a ring atomof ring D, or a

tautoneric formthereof, 3 ceutlcai%qaccetale alt or
sol vat e 15""3(\%'5?/% sed ring WBB{FN&!"QQ AR TR 1 M 1 which is
stl ng of:

sel ected fromthe group
3- (4-Benzyl oxy-phenyl )-2(S)-(1
- met hyl - 3-6& f%ﬁhéﬁ%*’%‘/@ﬁe@l@“ﬁn?%?mﬁ‘rg)@i opRe ot heleraatare sdieesty| ami ne

Sﬁle% hyl - %(éyg%gﬁﬁ‘tfﬁ%ggﬁgmﬁ ﬁﬁﬁ%)dpﬁsé%?n(ﬁw ubstltute% yd( r%)c hvflif'cgst er

5 bicyclic ring is attached to T via a ring atom of ring D, or C‘_GatkyieneMR“ M

is O, S, or -NR2 wherein R? and R11 are independently hydrogen or C,s
atkyl;

or a tautomeric form thereof, and/or a pharmaceutically acceptable salt or solvate
10  thereof.

2. The compound of Claim 1 wherein each of said 5- or 6- membered heterocyclic
groups is independently selected from the group consisting of substituted or
unsubstituted imidazolidinyl, piperidyt, piperazinyt pyrrolidinyl, morpholinyl, pyridyl,
15 pyridazinyl, pyrimidinyl, pyrazinyl, pyrrolyl, pyrazolyl, imidazolyl, pyranyl, furyl,
thienyl, oxazolyl, isoxazolyl, oxadiazolyl, thiazolyl, thiadiazolyl, triazolyl, or tetrazolyl.

3. A compound according to claim 1 or 2 wherein A represents phenyl, pyridyl,

piperazinyl or benzozolyl, any of which is optionally substituted by one or more Cy.3
20  atkyl.

4. A compound according to claim 3, wherein A represents phenyl, piperazinyl
or pyridyl.
25 5.

A compound according to any preceding claim, wherein B represents C,;
atkylene, N(CH,) C,, alkylene or Het-C,¢ alkylene wherein Het represents a 5-
membered heterocyclic group containing at least one nitrogen atom and optionally at

least one further heteroatom selected from oxygen and sulphur, substituted or
unsubstituted by C,_5 atkyl.
30

This is the replacement sheet

W oo 25 G




e EALw f dud IRt Wil E B £ Nefd Chombns &

2(S)-(2-Benzoyl -cycl ohex-1 -enyl am no) - 3- (4- benzyl oxy- phenyl ) - propi oni c
aci d di cycl ohexyl am ne salt 25
2- (2- benzoyl phenyl am no) - 3- (4- benzyl oxyphenyl ) propanoic acid

3- (4-Benzyl oxy- phenyl ) - 2- (2- benzyl oxy- phenyl am no) - pr opi oni ¢ aci d net hyl
ester

3- (4-Benzyl oxy- phenyl ) - 2- (phenyl car banoyl - phenyl am no) - propi oni¢c acid

met hyl ester 3- (4- Benzyl oxy3phenyl ) -2-[2-(pi peridine- 1

- car bonyl ) - phenyl am no] - propi oni ¢ acid 30 met hyl ester

2- (3-Benzoyl -t hi ophen- 2-yl - am no) - 3- (4- benzyl oxy- phenyl ) -propionic acid

142

2- (2- Banzoy k- tdaingifieid- 3cybedivi Ne) <Rrirhd Shevimybiox B phprsehtpri(@iopCeipei d

3 (o SoREYoN, PRRNYE oh ki L 28 16 BIEAR SubRERREY by VY ARYr, B P! o
2-(2- Bﬁmanmyhphehysapﬂo@wheaﬂﬁﬁmﬂedh@Khyﬂmbyrld|n 2-yl - ami no) - et hoxyl - pheny
| }- propi onic acid

2(S) - (2 benzoyl - phenyl am no) - 3- {4- (2- (net hyl - pyr.i di n- 2-yl - am no) - et hoxy] - ph
enyl }- 7. ﬁpr@}m@wmﬁ agcgrding to any precedmg catm wherem Alk represents

2 (2 B | enyl am no) - 3- {4- (2- (et hyl - pyri di n- 2-yl - am no) - et hoxyl - pheny
%éﬁ?’(/(ﬁ;%gm c acid ethyl ester 10 2-(1

-I\/Et hyl - 3- oxo- 3- phenyl - propenyl am no) - 3{ 4-[ 2- (et hyl - pyri di n- 2-yl - am no) -
et hOX%’]S phenyl korﬂblgﬂh@nh@co&@dﬁél & cyrel ;d”rea%dtagw] Olegﬁalvfrierem( R brepresiantsh I

enzoxazgl - t hyl - am no) - et hoxy] - phenyl } - 2- ( 2- benzoyl - phenyl a
mno) %Wédbo ?o&S‘Fﬁw‘E’ h]yge

3-{4-]1[2-(benzoxazol - 2-yl - met hyl - am no) - et hoxy] - phenyl ) - 2- (2- benzoyl - phenyl
am no) 9. A compound according to claim 8, wherein R'is hydrogen.

10. A compound according to any preceding claim, wherein Z represents NR’R*
wherein R* and R* are as defined in claim 1.

11. A compound according to claim 10 wherein Ris hydrogen.

12. A compound according to claim 10 or 11, wherein rR* represents -Y{(C=0)-T-
R® wherein R’ is as defined in claim 1.

13.  The compound of claim 12 wherein Y is phenyl optionally substituted by one or
more C,; alkyl groups and/or one or more halogen atoms.

14,  The compound of Claim 12 or 13 wherein T is a bond or -O-.

15. A compound according to claim 12, 13 or 14 wherein R® represents C, ; alkyl or
phenyl {(optionally substituted by one or more halogen atoms or one or more C, 5 alkyl
groups).

16.  The compound of Claim 1 wherein Z represents NR*R?, R® represents H and R*
represents Y- (C=0) -T-R5 and said NH and said (C=0) are positioned ortho to each
other on Y (which is phenyt), T is a bond or -O-, R% is C,; alkyl, or phenyl (optionally
substituted by one or more: halogen atoms, C,; alkyl, C,, alkoxy groups, C,
salkyleneNRPR™ where each R® and R is independently hydrogen, C, ; alkyl, -SO,C,.

33n<y‘: or ‘COzC1_3alkyL ‘SOzNHC1_3alky‘, C°,3 a‘kyleneCOZH, 60-3 alky{eneCOZC1_3aikyt,
or -OCH,C(O)NH,).
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3-{4-[ 2- (Benzoxazol - 2y1l- net hyl - am no) - et hoxyl - phenyl }-2(S )-(1

- net hyl - 3- oxo- 3- phenyl - propenyl am no) - propi oni ¢ acid

di cycl ohexyl am ne salt

3-{4-[2-(Benzoxazol - 2-yl - net hyl - am no) - et hoxy] - phenyl ) -2(S)-[ 3- (3-i odo- phen

yl)-1 - nethyl-3-oxo-propeny|anﬁg&]-propionic aci d di cycl ohexyl -am ne

salt 20

3-{4-2- (benzoxazol - 2-yl - met hyl - am no) - et hoxy] - phenyl } - 2- ( 2- benzoyl - 4- net hyl

- phenyl am no) - propi oni ¢ acid

3-{4-2- (benzoxazol - 2-yi - met hyl - am no) - et hoxy] - phenyl ) - 2- ( 2- benzoyl - 4-chl oro

- phenyl am no) propionic acid 3-[4-(1

- Benz&azo‘kc@mdoqmyiraraab'rdh@{@elyaimmﬁ) spt@meleid-K 2rdpesgeanits - phenyl ani no) - 25

propi oni c acid 3-[4-(1

- benzoxazol - 2-yl') - pyrrolidi n- 2Ryl - met hoxy) - phenyl | - 2- (2- benzoyl -

phenyl am no) - propi onic acid Z

- benzoxazol - 2-yl ) -pyrrolidin-2S-yl -

phenyl am no)-propionic acid 30090

3-{4-[ 2- (Benzoxazol - 2-yl - net hyl - 'no) et hoxy] - phenyl } - 2- (2- cycl ohexanecarb

onyl - phenyl am no) - proplonﬁc acid

3- {4 [ 2- Benzoxazol 2-yl - met hyl - am no) - et hoxyl - phenyl } - 2- (2- benzoyl -t hi ophen
@nlno}proplonlc aci d.

3 {4 P@eﬁﬁéﬁioX§EB?0ﬁ<¥l‘ﬁﬁuhyl am no) - et hoxyl - phenyl } - 2- benzyl - propi oni c

aci d 35 trifluoroacetate.

143 oxazol

- ani n&)8 2‘0&9’]"&81‘\% Frears] rtgztobc;i@%%ﬁﬁrﬁgrmgla W®bpi oni ¢ aci d

trifluoroacetate.

axy) - phenyl ] - 2- (2- benzoyl -

COH

l
wherein A and B are as described in claim 1 and Ar represents a phenyl ora 5§ or 6

membered heteoaryl group cantaining at least the heteroatom selected from oxygen,
nitrogen and sulphur and solvates thereof.

A—B—
° (1a)

19. A compound according to claim 1 having the formula (1):

CO,R'

z .
A—B8—0C

A is selected from the group consisting of:

wherein

) phenyt optionally substituted by one or more halogen atoms;

(i) a 5- or 8- membered heterocyclic group containing at least one heteroatom

selected from oxygen, nitrogen and sulfur; and This is the reptacement sheét
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3-{4-[2-(Benzoxazol - 2-yl - met hyl - am no

) - et hoxyl - phenyl }-2(S) - [ (4- oxo- 4H chronene- 3-carbonyl)-am nol - propi oni c

aci d.

2(S)-(2-Benzoyl - phenyl am no) - 3- {4-[ 2- (5- net hyl - 2- phenyl - oxazol - 4-yl ) - et hoxy
]- phenyi}-propionic acid

2- (2- 8enzoyl - phenyl am no) - 3-{4-[ 2- (4-¢ Iorophenyl) t hi azol - 4yl net hoxyl - phen
yl }- propionic acid 3-[4-(2- Benzoi mi d&¥ol -

-yl - et hoxy) - phenyl ] - 2- (2- benzoyl - phenylanlno)-propionic aci d

2(S)-(2-benzoyl - phenyl am no) - 3- {4- (2- (5- et hyl - 2- (4- met hoxy) - phenyl

-oxazol -4-yl)- ethoxy]-phenyl}-propionic acid 2(S
) - (2- benzoyl - phenyl am no) - 3- { 4- (2 (5-nmet hyl - 2-(4-fl uoro) - phenyl - oxazol - 4-yl
) - et hoxy] - phenyl }- propi opre

2( S) <@ benz Rediegaiaigho) - 8 mmn@ymgp;@@eﬁgténs«btéraemrcz yl ) oxazol
-4- yI)- et hoxyl - phenyl } - propiQ acid

- (2-benzoyl - phenyl am no) - 3-{4-{Z- ( 5- nethyl 1- phenyl

H pyr azol -@Beyp)asedéfoney] in (i) pherey Whigh bjzyols dngés dttached to group B via a

2(S)-(2- be?ﬂfgf) no) - 3-{4-{2-(5-net hyl - 2-pi peridin-1

-yl - oxazol - é{{o)ni?ﬂfﬂ%égn phenyl } - propi onic acid

20S) - (2- benzoyl - phenyl am no) - 3- {4- {2 (5- et hyl - 2- mor phol i n-4-yl -t hi azol -4-y
1) - PREH

2(S) - %?%@%ﬂoeyl ph)e&h%/ gém&ér?g?ﬁg?‘,&%@c?z (5-met hyl -2-(4-pyridyl)-thiazol -4-yl)-
et hoxy] - phenyl } - propi oni ¢ aci d

2(S) -(2- beﬁ;}g;ﬂlkwﬁwnyl ani no) - 3- (4-[2- (2-di met hyl am no- 5- net hyl - -t hi azol - 4-y
1) - et hoxyl - phenyl } - propi oni ¢ aci d 2(S)-(2-benzoyl - phenyl am no) - 3- { 4-
2- (5-net hyl - 2- (5-met hyt -i soxazol - 3-yl ) -t hi azol -

yi0) - e(c\/r)onyfNFB?‘[énédl&yime)p&hmém %zcieqbresents hydrogen or Cy; alkyl;

2(S)- (2-benzoyl - phenyl am no) - 3- (4-{2-[ 5-net hyl - 2- (4-nmet hyl [ 1, 2. 3] t hi adi azol
-5-y1)- thi azol - 4-yl ] -ethoxy}-phenyl)-propionic acid

2('S) - (@) beAzoylor phe marabdrad) hgte(oryLlic groupreiomaining( at heasiypnirpepgenn- 1

-yl - thiapgleroatofi Yadd @pligKly Bhaaxdt) oRé ORIABE helidhtom selected from

oxygen, nitrogen and sulfur and optionally substituted by C, ; alkyt; and

15
(viiy Het-C, alkylene, wherein Het represents a heterocyclic group as defined in
point {vi) above;
Alk represents C, salkylene;
20

R* represents hydrogen or C, , alkyl;

Z is selected from the group consisting of:

25 ({viiiy +«C,_jalkylene)} phenyl, which phenyl is optionally substituted by one or more
halogen atoms; and

(ix)  -NR3R*, wherein R® represents hydrogen or C, ; alkyl, and R* represents -Y-

(C=0)-T-R3 , or -Y-{CH{OH))-T-R5, wherein:
30
(a) Y represents a bond, C, ; alkylene, C, . alkenylene, C, , cycloalkylene

or cycloalkenylene, a heterocyclic"’ group as defined in point (vi) above, or

This is the replaceient shaet
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144 2-(1
- Car boxy-2-{4-[ 2- (5-net hyl - 2- phenyl -t hi azol - 4-yl ) - et hoxy] - phenyl } - et hyl am n
0)- benzoic acid nmethyl ester 2-(1 -Carboxy-2

-{4-[2-(4-cl horophenyl sul f anyl ) - et hoxy] - phenyl } - et hyl am no) - benzoic acid
met hyl ester

3-{4-[2- (Benzoxazol - 2-yl - net hyl - an1no%£@thoxyl phenyl } - 2- ( 2- cycl opent anecar
bonyl - phenyl ani no) - propi oni c acid

3-{4-(2-(Benzoxazol - 2-yi - met hyl - am no) - et hoxy1- phenyl } - 2- (2- cycl ohexanecarb
onyl - 5-fl uoro-phenyl am no)-propionic acid

3-{4-[2-( RY. ] exanecarb
S U2 B pfendy SafeRiih MO el - BASI Yook drt/SY BhgS
3-{4-[2 (Beuznmmmgéﬂzmyhsnethyl am no) - et hoxyl - phenyl } - 2- ( 3- benzoyl - t hi ophe
ne-2- ylam no)-propionic acid

2- (2- Cycl ohexanecar bonyl - phenyl am no) - 3-{4- ( 2- ( 5- net hyl - 2- phenyl - oxazol - 4-y
1)- et hoxxb)pheﬁydebf@abm anibonacid, alkyleneoxy -0- or -N(R®)-, wherein R8

2 (2 Cycl ,Jggﬁg%g_ﬁ?% 56%88 re(rgyl ggdno) -4-(2-(5-met hyl - 2- phenyl - oxazol - 4-vyl

- et hoxyl 3-(4-(1

-Benzoxazol 2- yI pyrrolidin-3- yI oxy)phenyl] 2- (2 benzoyl phenyl am no) -

proplonlc {4(2 (5-Met hyl -2 oxazol - 4- - et hoxy] - phenyl - 2(S
-[ 2- (pyruQa‘} ne- #° cERRSBESALS - Cplaeﬁihybmra}m] %F‘Qﬁlkdhl%f éafCH?a'ke”Y pheny!

ol S A R g R R G IR
ear bomyt 0 e B A guRa A BUARA 8&§ s i ne-3

henyla
3-{4-[2-(5-nethyl -2- phenyl-oﬂ.zo 4-yl) - et hoxy] - phenyl }-2(S)-(2-(pyridine-N

- oxi de- 3- ny N Qi i )
2S-(2- benz%?aﬁ{i nyl‘ﬁ?n@ﬁﬁ f5- et hy ”ﬁ@phreeﬁy?sentsas or 6-

e 2 pyrazol -1 -yl
oXy

membered heterocyclic group containing at least one heteroatom selected
from oxygen, nitrogen and sulfur and optionally substituted by (=0), which
bicyclic ring is attached to T via a ring atom of ring D,

or a tautomeric form thereof, and/or a pharmaceutically acceptable salt or solvate
15 thereof.

20. A compound as claimed in claim 1 which is selected from the group
consisting of:
3-{4-Benzyloxy-phenyt)-2(S )-(1-methyl-3-oxo-3-phenyi-propenylamino)-propionic

20  acid dicyclohexylamine sait
3-(4-Benzyloxy-phenyl)-2(S)-(1-methyl-3-oxo-3-phenyl-propenylamino)-propionic
acid methyl ester
2(S)-(2-Benzoyl-cyclohex-1-enylamino)-3-(4-benzyloxy-phenyl)-propionic acid
dicyclohexylamine sait ]

25  2-{(2-benzoylphenylamino)-3-(4-benzyloxyphenyl) propanoic acid
3-{4-Benzyloxy-phenyl)-2-(2-benzyloxy-phenylamino)-propionic acid methyl ester
3-(4-Benzyloxy-phenyl)-2-(phenylcarbamoyl-phenylamino)-propionic  acid methyl
ester

3-(4-Benzyloxy-phenyl}-2-{2-(piperidine- 1-carbonyl)-phenylamino]-propionic acid
30 methyl ester

2-(3-Benzoyl-thiophen-2-yl-amino}-3-(4-benzyloxy-phenyl)-propionic acid

This 15 the repigcemani sheet
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2S- (2- benzoyl - phenyl am no) - 3-[ 4- (1- pyri di n-2-yl -pyrrolidin-2S-yl - met hoxy) - p

henyl ]- propionic acid 2S-(2-benzoyl - phenyl am no)-3-{4-[2-(1

-nmet hyl - 4- phenyl - 1 Himdazol -2-yl )-ethoxyl- phenyl}-propionic acid

2S- (2- benzoyl - phenyl am no) - 3-{4- (2- (3-furan-2-yl -5-net hyl - pyrazol - |-yl

) - et hoxyl - phenyl }-propionic acid 142 :

2S- (2- benzoyl - phenyi am no) - 3{ 4- (2- (5- net hyl - 3- phenyl -[ 1, 2, 4] triazol -1 -yl

) - et hoxy] - phenyl } - propi oni ¢ acid

2S- (2- benzoyl - phenyl am no) - 3- {4- [ 2- ( 3- met hoxymet hyl - 5- met hyl - 2- phenyl -

i m dadz8r@engoy)-thieplsnyP- y;&ra@myo}%‘l@sr@vipéy-@baaw) propionic acid

2S-(2: he@é@w;omswﬂ () Bokda et rBrigebycaddtyithm3tiprapidag dcid- y! ) - eth

oxy] - ﬁgen }-propi on| c acid hydrochloride salt

2S- ( Y]‘z%'i;?r phenyl am no) - 3- {4 {2-(5-nmet hyl - 2- phenyl -t hi azol - 4-yl) - et hoxy]

-pheQWZ)BetI@Z Bhglaatihg)-3-{4-[2-(methyl-pyridin-2-yi-amino)-ethoxyl-phenyi}-

é S) - CZ benz?glphphgnyl aﬁ né) 3({4 [y2p2/5 met hyl - 23 rretyr%ypl -t |}en 2-yl)-oxaz

phenyl }-propionic acid 2(S)-
2{- {42{6HZJDEOZWIWM@WSPB*{&@KDnemmwwmh&hﬁﬁd)-ethexﬂmt}bony| -
et hyl @RM&?ZOI c acid 2(S
)-(2{‘038;%l hyl - 2- met hyl - t ol ui di no) - et hoxyl - phenyl }-1 - et hoxycar bonyl
2-{ Benzoyl~phenyiammo)~ ~{4-{2-(methyl-pyridin-2-yt-amino)-ethoxy]-phenyl}-

propionic acid ethyl ester
10 2-(1-Methyl-3-oxo-3-phenyl-propenylamino)-3{4-{2-(methyl-pyridin-2-yl-amina)-
ethoxyl-phenyl}-praopionic acid dicyclohexytamine sait
3-{4-[2-{benzoxazol-2-yl-methyl-amino}-ethoxy}-phenyl}-2-(2-benzoyl-phenylamino)-
propionic acid
3-{4-[2-(benzoxazol-2-yl-methyl-amino)-ethoxy}-phenyl}-2-(2-benzoyl-phenytamino)-
15  propionic acid
3-{4-[2-(Benzoxazol-2yl-methyl-amino}-ethoxyl-phenyi}-2(S)-{1-methyl-3-oxo-3-
phenyi-propenylamino)-propionic acid dicyclohexylamine sait
3-{4-[2-(Benzoxazoi-2-yi-methyl-amino)-ethoxy}-phenyl}-2(S)-{3-(3-iodo~-phenyl)
methyl-3-oxo-propenylamino}-propionic acid dicyclohexyl-amine sait
20  3-{4-[2-(benzoxazol-2-yl-methyl-amino)-ethoxyl]-phenyl}-2-(2-benzoyl-4-methyl-
phenylamino)-propionic acid
3-{4-[2-(benzoxazoi-2-yl-methyi-amino}-ethoxyl-phenyi}-2-(2-benzoyl-4-chloro-
phenylamino)-propionic acid
3-[4-{1-Benzoxazol-2-yl-pyrrolidin-3-yloxy)-phenyl}-2-(2-benzoyl-phenylamino)-
25 propionic acid
3-[4-(1-benzoxazoi-2-yi}-pyrrolidin-2R-yl-methoxy}-phenyl]-2-(2-benzoyl-
phenylamino)-propionic acid
3-[4-(1-benzoxazol-2-yi)-pyrrolidin-2S-yt-methoxy}-phenyl}-2-(2-benzoyl-
phenylamino)-propionic acid
3-{4-{2-(Benzoxazol-2-yl-methyl-amino)-ethoxy]-phenyl}-2-(2-cyclohexanecarbonyl-
phenylamino)-propionic acid _
3-{4-[2-Benzoxazol-2-yi-methyl-amino)-ethoxy}-phenyl}-2-(2-benzoyi-thiophen-3-
ylamino}-propionic acid.

3-{4-[2-(Benzoxazol-2-yl-methyl-amino}-ethoxyl}-phenyl}-2-benzyl-propionic acid
35 trifluoroacetate.

1-

1

30

This is the replacement sheet
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et hyl am no) - benzoic acid R[PLACEMENT SHEET i

3- (4-(3-Benzoxazol - 2-yl -t hi azol i di n- 4(R) -yl met hoxy) - phenyl ] - 2(S) - (2- benzoyl
- phenyl am no) - prop| oni ¢ acid 3-{4-(2-(benzoxazol -2-yl -nethyl -am no

) - et hoxy] - phenyl }-2-[2-(4-trifluoronethyl- benzoyl)-phenyl am no- propi onic
acid

3-{4-[ 2- (benzoxazol - 2-yl - met hyl - am no) - et hoxyl - phenyl }-2- (2- (2-t hi ophenecar
bonyl ) - phenyl am no- propi onic acid 3t43-[ 2- (benzoxazol - 2-yl - net hyl -am no

) - et hoxy] - phenyl } - 2-[ 2- (3-t hi opheneca rbonyl )- phenyl am no-propionic acid
146

3-{4-[2- (benzoxazol - 2-yl - net hyl - am no) - et hoxyl - phenyl } - 2- [ 2- ( 3- met hoxy- benz
oyl )3{p{ergtRrEeoRQ hQthﬁ #ind )-ethoxy}-phenyl}-2-(2-bromo- ben zyl)-

3-{4- LZ benzoxazol net hyl - am no) - et hoxyl - phenyl }-2-[2-(2-nmet hoxy-benz
oyl )R™ BW&/?&%‘H UWP@B%@#?C aci d

3-{ & [{z?«{meaamml zz,daﬁhetﬁ?mémlnoammj-peemw](spnewdo}m-o@n?erﬁaneret hyl - benz
oyl ): rbﬁ anm no- pro&eonl [ @1

2-[ 2% % ATYIGhRIgRRD renzoyl ) - phenyl am no] - 3- { 4- ( 2- (5- met hyl - 2- pheny
OX@Z)G(Q—Eeryioyiﬁihlanxmmlp@b&-ﬁ#{Eﬁﬁmthrbpﬁeﬂﬂ -onedobe il ot thasyl-

I2 Z-ﬁé}ﬁ anl cioenzoyl ) phenyl am no] - 3- {4- (2- (5- met hyl - 2- phenyl - oxazol 4
- eny propi onic acid hydrochl oride
3 42[(2 Qmmmzovtamw>- #ig(4-shiorepnetiboxyazabtistme hosylrghenyll-
p(lé:;,g ,lctgqir@oyl) phenyl anmi no- propionic acid 3-(2-{1 -carboxy-2-
ﬁ &,{-{g @Cagnzosmxdazeorl]yl-yi%tﬁé)%l phe¥1y} —{ ~be‘¥20))? p%eXyl]ammo pr%r;?lonn? benzoyl
enz
acid
2(S)-(2-benzoyl-phenylaming)-3-{4-{2-(3-methyl-2-(4-methoxy)-phenyi-oxazol-4-yl})-
ethoxyl-phenyi}-propionic acid
2(S)-(2-benzoyl-phenylamino)-3-{4-{2-(5-methyl-2-(4-fluoro}-phenyl-oxazol-4-yl)-
ethoxyl-phenyi}-propicnic acid
2(S)-(2-benzayl-phenylaming)-3-{4-{2-(5-methyl-2-(S-methyi-thien-2-yi}-oxazol-4-yi)-
ethaxyl-phenyli}-propionic acid
2(S)-(2-benzoyl-phenylamino)-3-{4-{2-(5-methyl-1-phenyl-1H-pyrazol-3-yi}-ethoxy}-
phenyl}-prapionic acid
2(S)-(2-benzoyl-phenylamino)-3-{4-{2-(5-methyi-2-piperidin-1-yl-oxazoi-4-yi}-ethoxy]-
phenyi}-propionic acid
2(S)-(2-benzoyl-phenylamino)-3-{4-{2-(5-methyl-2-marpholin-4-yi-thiazol-4-yi)-
ethoxyl-phenyl}-propionic acid *
2(S)-(2-benzoy|-phenytamino)-3-{4—[2-(5-methy1-2-(4—pyridyi)-thiazol-4—yi)~ethoxy]—
phenyl}-propionic acid
2(S(2-benzoyl-phenylamino)-3-{4-[2-(2-dimethylamino-5-methyl--thiazol-4-yi)-
ethoxyl-phenyi}-propicnic acid
2(S)-(2-benzoyi-phenylamino)-3-{4-[2-(5-methyl-2-(5-methyl-isoxazal-3-yl)-thiazol-4-
yh-ethaxyl-phenyi}-propionic acid
- 2{8S)~(2-benzoyi-phenylamino)-3-{4-{2-{5-methyi-2-(4-methyl[1 .2.3]thiadiazol-5-yl)-
thiazol-4-yi]-ethoxy}-phenyl)-propicnic acid
2(S)-(2-benzoyl-phenylamino)-3-(4-{2-{5-methyl-2-{4-methyl-piperazin-1-yl)- thiazol-
4-yil-ethoxy}-phenvyi}-propionic acid

This is the replacement sheet
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RorLAVEVIEIN D ikl
2- (2-(3-am nonet hyl - benzoyl ) - phenyl am no] - 3- {4-[ 2- ( 5- net hyl - 2- phenyl - oxazol
4-yl)- ethoxyl - phenyl }-propionic acid hydrochl ori de

2-1 2-(3-di met hyt am nonet hyl - benzoyl ) - phenyl am no] - 3-{4- (2- (5- et hyl - 2- pheny
| - oxazol -4-yl)-ethoxy]-phenyl }-propionic acid hydrochl ori de
2(S)-(1-carboxy-2-{4-{2(5-net hyl -2- phenyl - oxazol - 4-yl ) - et hoxy] - phenyl } - et hy
| am no) - benzoic acid nethyl ester 2(9-(1

- car boxy- 2-{4-{2-(5-net hyl - 2- phenyl ﬁﬁgzol4 yl) - et hoxyl - phenyl | - et hyl am no)
- benzoic acid 2-am noethyl am de drochl ori de 2-( -carboxy-2-{-{2-(5
met hyl - 2 phenyl - oxazol - 4-yl ) - et hoxyl ] - phenyl } - et hyl am no) - benzoic acid
nmet hyl am de

3 {42 enzoélﬁg Bl éﬁhﬁg%g 931%9!{ Ehialol. ﬁtﬂgét%gpﬁgﬁgr{m—_ Birl Birliopr opY! sul f o

opf oni¢ -aci
REPL 147
2 [22((—@31‘% QG(&L{Qf([Q;B(ﬂ(w%@‘pﬂt@rﬁ@?@@%i)-eth?xy] -phenyll-ethylamino)-  benzoic
nmet ny ny

oxaz%? ﬁ“%%w ?ﬁ&xy] phenyl } - proplonlc acid 2-[2
oraz S A REORE P G ER s BRI 2 e Stcssdantiiaoye 0
2 (2p {reo QFW%NdVPﬁE¥Wbi9 benzoyl) phenylan1no| 3-{4-[ 2- (5-net hyl - 2- phenyl -
;?é;’%z{a"@z@ea%&%ﬁ@ N385 M2 2 By e T ol a1 -
et hoRyfluorgtpheplylampinopriieniaecd
e Rk R
(S) ABeBMAoyR Boplen
[ 5- mSt-mﬂ}@dr&&ezbl-wt-mem!amw)-embW}l’-;ﬁi’em}ﬂ{S-benzoyl-thiophene-Z-
ylamino)-propionic acid
2-(2-Cyclohexanecarbonyl-phenylamina)-3~(4-[2-(5-methyl-2-pghenyl-oxazoi-4-yl)-
ethoxy}-phenyi}-propionic acid
2~(2-Cyclohexanecarbonyl-phenylaming}-3-{4-{2-(5-methyl-2-phenyl-oxazol-4-yi)-
ethoxyl-phenyl}-propionic acid
3-{4-(1-Benzoxazol-2-yl-pyrrolidin-3-yloxy)-phenyl}-2-{2-benzoyl-phenylamino)-
propionic acid
- 3H4-{2-(5-Methyi-2-phenyl-oxazol-4-yl-ethoxy}-phenyl}-2(S)-[2-(pyridine-4-carbonyt)-
phenylaminol-propionic acid
3-{4-[2-(5-methyl-2-phenyl-oxazol-4-yi}-ethoxy}-phenyl}-2(S)-{2-(pyridineN-oxide4-
carbonyl}-phenylaminol-propionic acid
3-{4-[2-(5-Methyi-2-phenyi-oxazol-4-yl)-ethoxy]-phenyi}-2(S)-{2-{pyridine-3-carbonyl)-
phenylaming}-propionic acid
3-{4-[2-(5-methyl-2-phenyl-oxazoi-4-yl}-ethoxy]-phenyl}-2{S)-[2-(pyridine-N-oxide-3-
carbony!}-phenylamino]-propionic acid
2S-(2-benzoyl-phenylamino)-3-{4-[2-(5-methyl-3-phenyl-pyrazol-1-yi}-ethoxy}-
phenyl}-propionic acid

This is the replacemant shest
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yl)-thiazol -4-yl]-ethoxy}-phenyl)-propionic acid

2(S)-(2-benzoyl - phenyl am no) - 3-{4-{2- (5- net hyl - 2- pi perazin-1

-yl -thiazol 4-yl)- ethaxy]-phenyl}-propionic acid

2(S)-(2-benzoyl - phenyl am no) - 3- (4- (2- (5- et hyi - 2- (4- et hyl sul f onyl - pi per azi
n-1 -yl)- thiazol-4-yl]-ethoxy}-phenyl)-propionic acid 2(S

) - (1-carboxy-2{4-[ 2-(4-di nmet hyl am no- phenyl ) - et hoxyl - phenyl | - et hyl am no) -
benzoic acid nmethyl ester 2(S)-[1

- met hoxycar bonyl - 2- (4-{2-[ 5- met hyl - 2- (4- et hyl - pi perazin-1

-yl)-thiazol 4-yl]- ethoxy}-phenyl)-ethyl am nol - benzoi c acid
2(S)-(1-carboxy-2-{4-[2-(4
chIoro-phenyl)-ethoxy]-phenyl)ethylani{gg-benzoic acid met hyl ester 2(S

) -
-carboxy-2-{4-(2-(4-trifluoronethoxy-phenyl)-ethoxyl - phenyl }-ethyl am no) -
benzoic acid nethyl ester

3-{ 4- p3-(BoeamazplengrartingRs Y AT AGH- £ 19Xy ] - pheny! } - 8- ( 4- benzoyl -t hi enyl a

e, . o on e oA in-ZS-yl—methoxy)-phenyl -

s Q%qj’;ggﬁm%zol 2-y1 - met hyk ami no) - et hoxy] - phenyl ) - 2- (2 (4 met hoxy-benzo

v - Z0yHpDENPRARhSPS §4 384 f.onetfyl4- imi

(42 2poapeaxage o T 1Ao7 S POBRAG ettty benzoy) -

phenyggr_w& nO) - pr opi o acid _

3- (4. B9 ZB@m@wmbnglamfn@pst[amJ&ﬂ)ah@é-g%HétRDl‘?@’r'a%x?f-%-zethox\ I-

148 pheApt-brybioRRZgy! ) - phenylam noj - propronic’a '

2-(2- gsgég%l - hen¥‘l am no) - 3-{4- (2- (4-chl or o- phenyl

)-eth - Wﬁﬂw-}) pﬂﬂpmmb3a¢4[2i(5-methyt-3-phenY]l_—[1,2 4ltriazai-1-yl)-ethox

2- ( 2- BReaporasieAK! 4w no) - 3- {4- (2- (4-methyl -t hiaZel 533 oo

) - ethoxyly phenyl }or opi oni ¢
S Zayl-p enyiammo)-3-{4—[2~(3-methoxymethyl-5-methyi-2—phenyl—3H-
:mldazol-4-yl)—ethoxy}—phenyi}-propionic acid
2S~(2-benzo3./l-phenytamino)-3-{4-[2-(5-methyl-2-pheny1-3H
phenyi}-propionic acid hydrochloride salt
2S-(2-benzoyi-phenylamino)-3-{4-{2-(5—methyi—2
propionic acid :
2(8)-(2-benzoyl-phenylamino)—3-{4—[2-(5-methy1-2
ethoxy]—phenyi}-propionic acid
2(S )-(2~{4-[2-(5-chloro-2-p9n‘dyisulfanyi)—ethoxy]-pheny(}-1 -methoxycarbonyi-
ethylamino)-benzoic acid
Z(S)-(2-{4—[2—(N-ethyl-2—methyl-toluidino)-ethoxy]—phenyl}-1
ethylamino)-benzoic acid
3-{4—(3-8enzoxazol-2-yl~thiazolidin—4(R)—ylmethoxy)-phenyi]-2(s)
phenylamino)-propionic acid
3-{4—[2-(benzoxazoI-Z-yl-methyl-amino)fethoxy]~phenyl}-2-[
benzoyl)—phenylamino-propionic acid
3-{4-[2-(b§nzoxazol-Z-yI—methyl-amino)-ethoxy}-phenyl}-Z—[
phenylamino-propionic acid
3-{4-{2-(bc';nzoxazol-2—yl-methyl-amino)—ethoxy}-phenyl}-Z-[
phenyiammo-propionic acid

-imidazoi—4~yl)—ethoxy}-
-phenyl—thiazol-4—yl)—ethoxy]-pheny!}-

-(3-methy!—thien-2-yl)—oxazol—4-yl)-

-methoxycarbonyl -
-(2-benzoyi-
2-(4-trifluoromethyl-
2—(2-thiophenecarbonyi)—

2~(3-thiophenecarbonyl)—

I I"l"cl I"'ILI I“jl "Ilsl " I!II This is the replacement sheet
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REPLACEMENT onekt
acid 2-(2-Benzoyl - phenyl am no) - 3-{4- 2[ - (4-chl or o- phenyl sul f anyl ) et hoxyl -
phenyl }- propionic acid
2- (2- Benzoyl - phenyl am no) - 3- (4- (4-1i sopropyl - benzyl oxy) - phenyl | - propi oni ¢
acid 2-(2-Benzoyl - phenyl am no )-3-[4-(4-chl oro-benzyl oxy) - phenyl | - propi oni c
acid 2-(2-Benzoyl - phenyl am no
)-3-{4-(3-(4-nmet hoxy-phenyl) - propoxyl - phenyl }-propio nic acid
2- (2- Benzoyl - phenyl am no) - 3- { 4- ( 2- ( 4tq4d net hyl am no- phenyl ) - et hoxy] - phenyl } -
propi onic acid
2- (2- Benzoyl - phenyl am no) - 3- {4- (2- (4- br onp- phenoxy) - et hoxyl - phenyl } - pr opi on
|c acid

%-Eﬁgzﬁ@%nz%%ﬁéﬁ ?‘Cﬂg hy%5 afriids L nb 3y ShdRAY 2 Ry &thBrhogh) i RPOXY] - et hox

yl}

2- (¥ tﬂWlnﬂpW@ﬁyﬂW@ié) 3 [ 4- (2-pyridin-3-yl-ethoxy]-pheny] - propionic
aci dB—gd— WEOP@%HH&W(&%m@} ét‘ﬂm&?r 6 BempEL- Dy { B-rRxPoRYRYELARZI N- 1

-yl) oxy] - phenyl }-propionic acid

2- ( RTINS RORRUAPRE) - 3- {4- [ 2- (4-tri f] uor omet hoxy- phenyl ) -

et hOX-)é {Eﬂ@@ﬁi&xaz@[—@ﬁﬂ%tﬁyléa@mdo)-ethoxy} phenyl}-2-{2-(3-methyl-benzoyl)-

g égpaenva mc?prog}%f%@ano 4- (2- ( 3- cyano- phenoxy) - et hoxyl - phenyl } - pr opi oni

2- ( 22 Bz ajimepindamirmmetbyi-t8enzoy() Dhebytaetihoki-{gyEH{BimedylPalldrghy| ) - et hoxy] -
52{323;5%5%0‘ ﬁ?%‘ﬁ"‘%’#i’&gﬁ%‘gﬁmp'%c aéxcc&rmgeﬂg)ggg clainmed in claim?20 which is
- car BelRyt42amingmethgl- tmawn-pzlemhaﬁwn%%éd?zt W?&ékﬂwlrwbﬁxazol—‘t-w)-
EE%L%CE I\%W%‘n %) sropioRRF GydrebHiorBENY| ester
3-{4-[2-(benzoxazol-2-yl-methyl-amina)-ethoxy]-phenyl}-2-{2-(2,6-dimethylbenzoyl)-
phenylamino-propionic acid
3-(2-{1-carboxy-2-{4-(2-{5-methyl-2-phenyl-oxazoi-4-yl}-ethoxy}-phenyl}-ethylamino}-
benzoyl benzoic acid '

" 2-[2~(3-aminomethyi- benzoyi)-phenyiamtno]~3—{4-[2-(5-methyl-2—phenyl—oxazol—4—yi)-
ethoxy]-phenyi}-propionic acid hydrochloride
2-[2-(3-dimethylaminomethyl-benzaoyl)-phenylamino}-3-{4-[2-(5-methyi-2-phenyi-
oxazal-4-yl)-ethoxyl-phenyl}-propionic acid hydrochloride
2(S)~(1-carboxy-2-{4-{2-(5-methyl-2-phenyl-oxazol-4-yl}-ethoxy}-phenyi}-ethylamino)-
benzoic acid methyl ester
2(S)~(1-carboxy-2-{4-{2-(5-methyl-2-phenyl-oxazol-4-yi)-ethoxyl-phenyl}-ethylamino)-
benzoic acid 2-aminocethyt amide hydrochloride
2-(1-carboxy-2-{4-{2~ (s-methy{-z-pneny!-oxazol-4-yl)-ethoxy]—phenyi}-ethy‘ammo)‘

149

benzoic acid methyl amide
3-{4-[2-(5-methyi-2-phenyl-oxazol—4-yl)~ethcxy]—phenyi}-z-[z-(d,-propyisulfamoyl—
benzoy!)-phenylamino}-propionic acid

This is the reptacement sheet
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3-{4-[ 2- (benzoxazol

-2-yl

- met hyl

phenyl am no) - propi oni ¢ aci d;

3-{4-[ 2- (Benzoxazol

-2-yl

REPLALEMENT oREk g
- am no) - et hoxy] - phenyl } - 2(S) - (2- benzoyl -

onyl -

3-{4-[2-Benzoxazol - 2-yl - met hyl - am no) - et hoxyl - phenyl } - 2- (2- benzoyl -t hi ophen

- 3- yl am no) - propi oni ¢ aci d. 2(9-[1

- met hoxycar bonyl - 2- (4-{2- (5- et hyl - 2t{7- net hyl - pi perazin- 1

-yl)-thiazol -4-yl]- et hoxy} - phenyl ) - et hyl am nol - benzoi c acid 2(S

) - (2- benzoyl - phenyl am no) - 3-{ 4- [ 2- (et hyl - pyri di n- 2-yl - am no) - et hoxyl - pheny
|)- 10 propionic acid; ‘

- met hyl

- am no) - et hoxyl

- phenyl } - 2- (2- cycl ohexanecarb

phenyl am no) - propionic acid; 5

l
,2(3)2-(?2(1136113116&:'1eﬂh@ﬂ)ﬁia@rﬁihﬁ%n%oii‘fcbhgn@ﬁ ngz(%lﬁ@ﬁk [19XBROkyi4-YI) - et hoxy

| oni C

and %‘7’\92’?'«3@9{?%@%@gghenyi}lgmplﬂ“c ﬂc‘ﬁhar maceut i cal

eut i cal‘fy acceptable salts

conposition conprising a

conpz}ca}cs-amnoxiycragbmylamma;benzoyl)-@@ynm&m?B-{ar(za(smamc_qme ally

eoonan

I‘I‘Ie

Qho‘?(& BRLYGL gipboer{xggf ‘(S’t ogether with a

phar maceut ically
npound according to any of clains 1-21

for M@(3mat$m1@mmetr2ﬁy-benzoyl%heAylam;mieB f{2{ 5-emdthyiR-ohepylevaabl-ng a

Esﬁﬁgﬁﬁegﬁ@%@q}t%roiﬁ%ﬁ(gﬁc‘& - 1CC2)2dI tion conprising adm nistering a

25. A nmethod for |owering
bl 008(YHRebsrzaybppenglaminaldi4iZ{ Bratyy!2-ppitiovnd-eazobdabrethayyl o any of

d ai ﬁyﬁ‘ ropignic a #6 A rret hod for treati ng or prevent| ng hypergl ycaem a,
dysl 8’%99 ?‘ CT I abet es, ég_e | dj abetes, pertri cherdem a,
synd# %(be?mhﬂhﬁnif@@“?}@h%ﬁ’é‘{z {5-methWesf4- meftﬁYll'QjP%’az“‘d Abeiazol-4

dysl 'yﬂléﬂﬁ@iyihphé?wneﬁ:‘o Ririteatia hydoapeiddeol est er eni a, hypert ensi on,
obes

i soadr <€5§é€$ﬁ?qrf¢%ampsg3{@4’23#gn%ﬁ e el d'gq%ﬁ‘fﬁgeaazeaﬁﬁound
accontithegazol-4-yll-ethoany-poény}-prapeonic adid
2(S)-(2-benzoyl-phenylamino)-3-{4-[2-(5-methyl-2-piperazin-1-yl-thiazol-4-yi)-
ethoxyl-phenyl}-propicnic acid
2(S)-(2-benzayi-phenylamino)-3-(4-(2-{5-methyi-2-(4-methylsulfonyl-piperazin-1-yf)-
thiazol-4-yi}-ethoxy}-phenyl)-propionic acid
2(S)~(1-carboxy-2-{4-{2-(4-dimethylamino-phenyi}-ethoxy]-phenyi}-ethylamino)-
benzoic acid methyl ester
2(S)-[1-methoxycarbonyl-2-(4-{2-{5-methyl-2-(4-methyi-piperazin-1-yl-thiazol-4-yi}-
ethoxy}-phenyl}-ethylamino}-benzoic acid
2(S)-(1-carboxy-2-{4-[2-(4-chioro-phenyi}-ethoxyl-phenyi}-ethylamino)-benzoic  acid
methyi ester
2(S)~(1-carboxy-2-{4-{2-(4-trifluoromethoxy-phenyl}-ethoxyl-phenyl}-ethylamino)-
benzoic acid methyl ester
3-{4-[2-(Benzoxazol-2-yi-methylamino)-ethoxy}-phenyl}-3-(4-benzoyl-thienylaming)-
propionic acid
3-{4-[2-(Benzoxazol- -2-yl-methytamino)-ethoxy]- -phenyl}-2-(2-(4-methoxy-benzayl)-
phenylamino)-propionic acid
3—{4-{2-(8enzoxazo!-2‘yi-methylamino)-ethoxy]—phenyl}-2—{2-(4-methyl-benzoy!)-
phenylamino)-propionic acid
3-{4-{2-(Benzoxazol-2-yi-methylamino)-ethoxy}-phenyl}-2-(2-(2
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Use of a conpound according to any of clains 1-21 for the
manuf acture or a nedi canent for the treatnent of a PPAR-gamma nedi at ed
di sease. 28. Use of a conpound according to any of clains 1-21 for the
manuf acture of a nedi canent for the treatnment of individuals requiring

| ower bl ood gl ucose |evels. 29. Use of a conpound according to any of
clainms 1-21 for the manufacture of a nedicanent for the treatnent of

hyper gl ycaem a, dyslipidem a, Type 148 abetes, Type | di abetes, ‘.,
hypertri gl yceridem a, syndrome X, insulin resistance, heart failure, :

di abetic dyslipidem a, hyperlipidem a, hyperchol esterem a, hypertension,
obesity, anorexia bulima, anorexia nervosa, and cardi ovascul ar di sease,

eSpe@MﬁhVVbéﬁiﬁWFﬁﬂéd%kgﬁhéypm¥ﬁ9ﬂcaﬁkPQWDOUEd for thf preparation of |
co according to Ca caonpri sing .t step, of reacting a conpoun
o R e e o b R i e oy Byt Sropionid acid” ™
[ er r2-(2-Benzoyl-phenylamino)-3-{4-{2-(4-methyl-thiazol-5-yl}-ethoxy}-phenyi}-oropionic

acid _

2-(2-Benzoyl-phenylamino}-3-{4-2{-(4-chioro-phenyisuifanyl)ethoxyj-

phenyl}-
propionic acid

2-(2-Benzoyl-phenylamino)-3-(4-(4-isopropyl-benzyloxy)-phenyl}-propionic acid
2-(2-Benzoyl-phenylamino}-3-{4-(4-chloro-benzyloxy)-phenyl]-propionic acid
2-(2-Benzoyl-phenylamino)-3-{4-(3-(4-methoxy-phenyl)-propoxyl-phenyl}-propionic

"acid
2-(2-Benzoyi-phenylamino)-3-{4-{2-{4-dimethylamino-phenyl)-ethoxy}-phenyi}-
propionic acid

2-{(2-Benzoyl-phenylamino)-3-{4-{2-{4-bromo-phenoxy)-ethoxy}-phenyi}-propionic
acid
2-(2«Benzoyl-phenylamino)—3—(-4—{2-[3—(6—methyl—pyridin—2-yi)—propoxy]—ethoxyl}-
phenyi)-propionic acid
2-(2-Benzoyl-phenylamino)-3-{4-(2-pyridin-3-yi-ethoxy]-phenyl}-propionic acid

2-(2-Benzoyl-phenylamino)-3-{4-[2-(3-methyl-6-oxo-6H-pyridazin-1-yl}-ethoxy]-
phenyi}-propionic acid

2-(2-Benzoyl-phenylamino)}-3-{4-[2-(4-triflucromethoxy-phenyl)-

ethoxy]-phenyli}-
propionic acid

2-(2-8enzoyt—phenylamino)—3-{4—[2-(3-cyano-phenoxy)-ethbxy]-phenyl}-propionic
acid

2-(2-Benzoyl-phenylamino)-3-{4-{2-(6-methoxy-pyridin-2-ylsulfanyl}-ethoxy]-phenyl}-
propionic acid
21.

A compound as claimed in claim 20 which is selected rom the group consisting
of:

2(S)-(1-carboxy-2-{4-{2-(5-methyl-2-phenyl-oxazol-4-yl)-ethoxy]-phenyli}-ethylamino)-
benzoic acid methy! ester

_l l!'l“c“"lu'",!l "llsl " I!ll This is fhe replacement sheet
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wherein A B, alk,

Rlerr], and Z are as defined in Caim1l1 and B conpri ses
a CJerr] al kyl ene group and X is a | eaving group or a hydroxyl group.
31. The nethod of Cl aim 30 wherein X is-a hydroxyl group, a halide, or an
al kyl - or aryl -sul fonyl oxy group, A is phenyl, pyridyl, or benzoxazolyl,
8 is said Het-(err] [err]Alkylene, and Z is -NH -Y(C=O)-T-Rerr] wherein
Y i s phenyl optionally substituted bys4gone or nore CJerr] alkyl groups
and/ or one or nore hal ogen atons, T |s a bond or -0, and Rlerr] is
Cerr] alkyl, or phenyl (optlonally substituted by one or nore hal ogen
at ons, Cerr] alkyl, CJerr] alkoxy groups, Cerr]alkyleneNRlerr]R err]

\imSEr 63-%33?? (ﬂi‘ﬁiﬁ‘]ﬁéﬁggﬁw t%ﬁnﬁmg%eﬂaxg}{ PT“&‘(’L% S)‘(Zs‘&“zroyi d err]al kyl,

-Cgq ewhqfw{(%ﬂrf‘]oédﬂ(wlomcwl@r rI]NHC[ err] al kyl , Clerr] al kyl eneCq er r] ﬂr
32. Th

Lot 14 A BB AL RSy Mon ROHLRUL IS hbearuny 32 The
an 5 PRgETING)-peepionk@¢idny| oxy group. 33. The nethod of daim 32

Wer eBJ{dr%zJan%oﬁai%!anQI-ﬁ@tt@(-@@rﬂﬁ@}lé@\oﬁﬁ -piesdyn- 2.2 ehzoyi-thichen-3-
Lerr] ylamino}-propionic acid.
2(S)-{1-methoxycarbonyl-2-(4-{2-[5-methyl-2-(4-methyl-piperazin-1-yi}-thiazol-4-yi}-
ethoxy}-phenyi}-ethytlaminol-benzoic acid
2({S)-(2-benzoyl-phenylamino}-3-{4-[2-(methyl-pyridin-2-yl-amino)-ethoxyl}-phenyl}-
10 propionic acid;
2(S)~(2-Benzoy!-phenylamino}-3-{4-[2-(5-methyl-2-phenyl-oxazol-4-yi}-ethoxy]-
phenyl}-propionic acid;
and pharmaceutically acceptable saits and salvates thereof.

15 22. A pharmaceutical composition comprising a compound according to any of

Claims 1-21 or a pharmaceutically acceptable salt or solvate thereof together with a
pharmaceutically acceptable carrier.

23. A compound according to any of claims 1-21 for use in therapy.
20

24. A method for treating or preventing a PPAR-gamma mediated disease or
condition comprising administering a compound according to any of Claims 1-21.

25. A method for lowering blood-glucose comprising administering a compound
25  according to any of Claims 1-21.

26. A method for treating or preventing hyperglycaemia, dyslipidemia, Type Il

diabetes, Type | diabetes, hypertriglyceridemia, syndrome X, insulin resistance,
heart failure, diabetic dyslipidemia, hyperlipidemia, hypercholesteremia,
30 hypertension, obesity, anorexia bulimia, anorexia nervosa, and cardiovascular

disease, especially atherosclerosis comprising administering a compound according
to any of claims 1-21.

D ™=
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10 wherein OVs is a nesylate |eaving group and Rl err] |REM%WMSHEET
-OCH err] group. 34. The nethod of Caim30 or 31 wherein Rerr] is

a CJerr]alkyl and X is a hydroxyl group. 15 35. The nethod of

Claim 34 wherein said reaction conprises a Mtsunobu reaction

foll owed by hydrolysis of the depicted al kyl ester group to the

correspondi ng acid w t hout isolation of the ester. 36. The

met hod of Cl aim 35 wherein said Mtsdf@Bbu reaction is carried out in a 20
reaction m xture conprising toluene. 37. The nethod of any of

Clains 34-36 wherein said A-B-X and said conpound of Formula (I1)
ar e:

152
27.  Use of a compound according to any of claims 1-21 for the manufacture or a

medicament for the treatment of a PPAR-gamma mediated disease.
28. Use of a compound according to any of claims 1-21 for the manufacture of a
medicament for the treatment of individuals requiring lower blood glucose levels.

29. Use of a compound according to any of claims 1-21 for the manufacture of a
medicament for the treatment of hyperglycaemia, dyslipidemia, Type Il diabetes,
Type | diabetes, hypertriglyceridemia, syndrome X, insulin resistance, heart failure,
diabetic dyslipidemia, hyperlipidemia, hypercholesteremia, hypertension, obesity,

anorexia bulimia, anorexia nervosa, and cardiovascular disease, especially
atherosclerosis.

30. A compound for the preparation of compounds according to Cl_a_linj 1.__
comprising the step of reacting a compound of Farmula A-B-X with a compound of
Formuta (II)

CO,R'

Alk— < ny
HO z

wherein A, B, alk, R', and Z are as defined in Claim 1 and B comprises a Cy 5

atkylene group and X is a leaving group or a hydroxyl group.

31. The method of Claim 30 wherein X is a hydroxyl group, a halide, or an alkyl- or
aryi-sulfonyloxy group, A is phenyl, pyridyl, or benzoxazolyl, 8 is said Het-C,.
sAlkylene, and Zis -NH -Y(C=O)-T-R5 wherein Y is phenyl optionally substituted by
one or mare C, . alkyl groups and/or one ofr more halogen atoms, T is a bond or -O-,
and R is C,.s 2'kyl, or phenyl (optionally substituted by one or more halogen atoms,
C,; alkyl, C, . alkoxy groups, CosalkyteneNR’R' where each R® and RY is

L It
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.Jerr] wherein R err]is a phenyl or -OCJ-l[errR%Pg\‘PbCEMENT S\kéEET

The nmethod of Claim30 or 31, wherein in the conpound of Formula (I1), Zis

5 [err] and
wherein the conpound of Forrmula (I1) is prepared conprising the steps of
first preparing a conpound of Fornmula (l1l) wherein Zis 10

[er] foll owed by the stepié)‘]c dehydrogenating with a

dehydrogenation catalyst in the 15 presence of a hydrogen acceptor.

independently hydrogen, C_5 alkyt, -SO,C; _jaikyl, or -CO,C; jalkyl, -SO,NHC, ;alkyl,
Co.3 alkyleneCO,H, Cqy 4 alkyteneCO,C, salkyl, or -OCH,C{O}NH,).

32. The method of Claim 30 or 31 wherein R' is hydrogen and X is a halide, or an
S  alkyl- or aryi-suifonyloxy group.

33. The method of Claim 32 wherein said A-B-X and said compound of Formula (1)

are:
/@/\rcozH
'e) CH, HO HN
\— 0
OMs

10 wherein OMs is a mesylate leaving group and R%is a phenyl or -OCH; group.

R!S

34. The method of Claim 30 or 31 wherein R' is a Cy.3alkyl and X is a hydroxyl
group. '

16  35. The methad of Claim 34 wherein said reaction comprises a Mitsunobu reaction

followed by hydrolysis of the depicted alkyl ester group to the corresponding acid
without isolation of the ester.

36. The method of Claim 35 wherein said Mitsunobu reaction is carried outin a
20  reaction mixture comprising toluene.

37. The method of any of Claims 34-36 wherein said A-B-X and said compound of
Formula (I} are:

l ‘“\“!“ml “—I.\,H\Il! “ m‘ This is fhe replacement sheet
| bt 55 g 1999



2 SH
39. The nethod 0f C ai m 38 wherein said hydr ogen accept or % EMQ:EMENT E

nitro conpound. 20

152

/@r\‘/COZCHs
0 CH HO HN AN
< > <\

wherein R¥ is a phenyl or -OCH, group.

38. The method of Claim 30 or 31, wherein in the compound of Formula (I1), Z is

5
RS
o
—NH
and wherein the compound of Formula (I} is prepared comprising the steps of first
preparing a compound of Formula (I1) wherein Z is
10

followed by the step of dehydrogenating with a dehydrogenation catalyst in the
15 presence of a hydrogen acceptor.

39. The method of Claim 38 wherein said hydrogen acceptor is an aromatic nitro
compound,

20

This is the replacement sheot
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{57) Abstract

A compound having formula (I), wherein A is selected
from the group consisting of: (i) phenyl, wherein said phenyl
is optionally substituted by one or more halogen atoms, Ci.
salkyl, Cy3alkoxy, Cyafluoroalkoxy, nitrile, or -NR7R® where
R? and R® arc independently hydrogen or Cizalkyl; (if) a
5- or 6-membered heterocyclic group containing at least one
heteroatom selected from oxygen, nitrogen and sulfur; and
(ii)) a fused bicyclic ring (a), wherein ring C represents a
heterocyclic group as defined in point (ii) above, which bicyclic
ring is attached fo group B via a ring atom of ring C; B is
selected from the group consisting of: (iv) Ci.galkylene; (v) -
MC).salkylene or Cr.galkyleneMCi.salkylene, wherein M is O,

COR'
/}—m——( 0}
A—B—O—'\/I z
/\/c\. @

~_/

$, or -NR? wherein R? represeats hydrogen or Ci.3 alkyl: (vi) a 5- or 6-membered heterocyclic group containing at least one nitrogen
heteroatom and optionally at Jeast one further heteroatom selected from oxygen, nitrogen and sulfur and optionally substituted by Ci.3
alkyl; and (vii) Het-Cyealkylene, wherein Het represents a heterocyclic group as defined in point (vi) above; Alk represents Cy.salkylene;
R} reprosents hydrogen or Crazlkyk; Z is selected from the group consisting of: (viif} -(Ci.3alkylenc) phenyl, which phenyl is optionally
substituted by one or more halogen atoms; and (ix) -NR3R4, wherein R represents hydrogen or Cy.3alkyl, and R* represents -Y-(C=0)-T-R3,

of -Y-(CH(OH))-T-R3,




