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Some small molecule ligands of CRTH2, apparently acting as antagonists of PGD2,
are known, for example as proposed in the following patent publications: WO
03/097042, WO 03/097598, WO 03/066046, WO 03/066047, WO 03/101961, WO
03/101981, GB 2388540, WO 04/089885 and WO 05/018529.

NSAIDs (non-steroidal anti-inflammatory drugs) constitute another class of anti-
infalmmatory agents. One NSAID is 4-(4-chlorophenyl)-2-phenyl thiazole-5 acetic
acid (fentiazac). Some other thiazole compounds have been investigate as anti-
inflammatory agents (see for example Nagatomi et. al. Arzneimittel-Forschung
(1984), 34(5), 599-603; Bonina et. al. Farmaco, Edizione Scientifica (1987), 42(12,
905-13; Gieldanowski et. al. Archivum Immunologiae et Therapiae Experimentalis,
1978, 26, 921’-929; Brown et. al. J. Med. Chem, 1974, Vol 17, No.11 1177-1181;
Attimarad et. al. Asian J. Chem. 2004, 16(1), 179-182; Japanese Patent publications
JP07149745 and 07149746; and International patent publications WO 9727190, WO
2003103657
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wherein
X, is -S-, -O-, -N=N-. -NRs-, -CR;=CRjs-, -CR;=N-, wherein R; and R; are
independently hydrogen or C;-C; alkyl;

A is a carboxyl group —COOH, or a carboxyl bioisostere;

rings Ar? and Ar® each independently represent a phenyl or 5- or 6-membered
monocyclic heteroaryl ring, or a bicyclic ring system consisting of a 5- or 6-membered
carbocyclic or heterocyclic ring which is benz-fused or fused to a 5- or 6-membered

monocyclic heteroaryl ring, said ring or ring system being optionally substituted;

ring B is as defined for Ar® and Ar®, or an optionally substituted N-pyrrolidinyl, N-
piperidinyl or N-azepinyl ring;



X1is -S, -0, -NeEN-. -NR 7- , -CR7=CR8- , -CR7=N-,
wherein R7 and R8 are independently hydrogen or Cl-C3
w@bdoghieo] i s a carboxyl group -COOH, or a car bpxgyEP2005/005882
bi oi sostere; rings Ar2 and Ar3 each independently
represent a phenyl or 5- or 6-nenbered nonocyclic
heteroaryl ring, or a bicyclic ring system consisting
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which is benz-fused or fused to a 5- or 6-nenbered
nmonocyclic heteroaryl ring, ring system
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WWe"l L 1 represents a divalent radical of formula
-(Alk 1)m and L2 and L4 each i ndependently represents
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are as defined in relation II'? | k3 is
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and Z are as defined in relation to L2 and L4, and Alk3 is an optionally substituted
straight or branched chain C,-C, alkylene or C;-C; alkenylene radical which may
contain a compatible —O-, -S- or -NR- link wherein R is hydrogen or C,-C; alkyl;

Q, represents hydrogen or (C;-Ce)alkyl;

Q, represents

(i) (C4-Cg)alkyl, (C4-Cg)alkoxy, hydroxy, hydroxy(C4-Ce)alkyl, nitrile (-CN), phenyl,
phenoxy, monocyclic heteroaryl or heteroaryloxy with 5 or 6 ring atoms, -CONR*R®,
-NRBCOR*, -NRBSO,R* or -NR*CONR"R® wherein R* and R® are independently
hydrogen or a (C;-Cg)alkyl group, or R* and R® are linked to the same N atom to
form a cyclic amino ring, and when Q is phenyl, phenoxy or monocyclic heteroaryl or
heteroaryloxy with 5 or 6 ring atoms the phenyl or heteroaryl ring is optionally
substituted by any of (C4-Cs)alkyl, (C4-Cg)alkoxy, hydroxy, hydroxy(C,-Ce)alkyl, (C4-
Cs)alkylthio, halo, fully or partially fluorinated (C;-Cs)alkyl, (C4-C3)alkoxy or (C;-
Cs)alkylthio, trifluoromethylthio, nitro, nitrile (-CN), -COOR"*, -COR*, -OCOR?, -
SO;R", -CONR*R®, -SO,NR"R®, -NR*R®, -NRECOR*, -NR®COOR?*, -NR®SO,R" or
-NRA*CONR"R® wherein R* and R® are independently hydrogen or a (C;-Cg)alkyl

group, or R* and R® are linked to the same N atom to form a cyclic amino ring, or
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nitro, nitrile (-CN), -COOR A, -CORA, -OCORA - SOZ2RA,
- CONR ARB, -SO0 2NRARB, - NRARB, -NRBCOR A, -NRBCOCRA,

and WRBRER s ©tal tENGNEINRARR 19 @e8indt BbcedBdhdtf ah @nbranched
i ndependent ogen or a (CC bJal kyl group, or RA

[y hydr
Sa&ﬁateﬁﬁh%'f‘é’fﬂgﬁﬂ 9P Phe same N atomto forma cyclic
amno ring, or(ii) hydrogen, but only when, in L3, Z
represents. an optionally substjtuted dival ent. 5- or
In§ TRTOBEF ESTHBAGE e SmRands O ) 16 Bnothel Bpdgrd L8'ana La
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atomt ich they are attache orm a - .
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atdras, emaqliv horee of LY LYY E3artt 14 intlngefinersthan iilo Rsibeiitlerdits e
'F%ﬁ({)t ql | e h of L2 and L3 does not exceed that of an
iR BLOThBY Q98 r at ed chain of 10 carbon atons In a

narrower definition of the conpounds (I), (i) the
ngth of e

S s B LR A e
foifnga {Ipasil result of studies towards elucidation of the ligand binding site of
CRTH2. Such studies led to the overall conclusion that a general pharmacophore
comprising one negatively charged moiety, represented by AL1-, and two aromatic
and/or hydrophobic moieties, represented by H(B);L4Ar’L2 and either the ring
containing X, or the ring containing X, together with the H(Ar*)L3C(Q,)(Q,)- fragment,
oriented in an approximate triangle, would.form an arrangement for interaction with
the receptor binding site. It was concluded that the substituent groupings AL1-,
H(B)sL4Ar’L2- should be on adjacent ring atoms of the ring containing X;. The linkers
L1, L2, L3 and L4 provide some flexibility to the molecule to facilitate optimum
binding. The restrictions on the lengths of, and and substitutions in, the linkers L2, L3
and L4 are in order to restrict the total molecular size and complexity of structures for
use in accordance with the invention. For the avoidance of doubt, the total length of
L2 and L3 is, for the purposes of this description and claims, the sum n2+n3, where
n2 is the number of connected atoms in the shortest chain of atoms from terminal
atom to terminal atom of linker L2, and n3 is the number of connected atoms in the
shortest chain of atoms from terminal atom to terminal atom of linker L2. Preferably
the compounds with which the invention is concerned should have a molecular
weight of no more than 600. Optional substituents in any element of the compounds

(1) are permitted as in the definition of compounds (l). Such substituents can



 ength of L2, L3 and L4 does not exceed that of an

unbranched saturated chain of 7 atons, and (iii) none
wobkoosAdle0b2, L3 and L4 includes nore than two RPCT/EP2005/005882

substituents different from hydrogen The conpounds
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escription and clainms, the sumn2+n3, where n2 is the
nunber of connected atons in the shortest chain of

E)é?ﬁ-if@&; cgerQEF\ B%EQ&é&%cl@&é’&tﬁrﬂat @irish Qilerék%‘i'ﬂ/vﬁff s%d?&ﬁé
and n3 is the nunb connected atoms in the

a"§ﬁib¢ thinpbronehitia, lafpncat'%hnoa@rﬁbﬁwwmﬂna&m diseaser (FORD),
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|nven ionis concerne have a nol ecul ar
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schhYsi€ | BB Rienfntih BEMPRAPAMIAGton's disease, frontotemporal dementia,
Lewy body dementia, vascular dementia, Guillain-Barre syndrome, chronic
demyelinating polyradiculoneurophathy, multifocal motor neuropathy, plexopathy,
multiple sclerosis, encephalomyelitis, panencephalitis, cerebellar degeneration and
encephalomyelitis, CNS trauma, migraine, stroke, rheumatoid arthritis, ankylosing
spondylitis, Behget's Disease, bursitis, carpal tunnel syndrome, inflammatory bowel
disease, Crohn’s disease, ulcerative colitis, dermatomyositis, Ehlers-Danios
Syndrome (EDS), fibromyalgia, myofascial pain, osteoarthritis (OA), osteonecrosis,
psoriatic arthritis, Reiter's syndrome (reactive arthritis), sarcoidosis, scleroderma,
Sjogren's Syndrome, soft tissue disease, Still's Disease, tendinitis, polyarteritis
Nodossa, Wegener's Granulomatosis, myositis (polymyositis dermatomyositis), gout,
atherosclerosis, lupus erythematosus, systemic lupus erythematosus (SLE), type |
diabetes, nephritic syndrome, glomerulonephritis, acute and chronic renal failure,
eosinophilia fascitis, hyper IgE syndrome, sepsis, septic shock, ischemic reperfusion
injury in the heart, allograft rejection after transplantations, and graft versus host

disease.
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As used herein the term "C,-C,, alkynyl" wherein a and b are integers refers to
straight chain or branched chain hydrocarbon groups having from two to six carbon
atoms and having in addition one triple bond. This term would include for example,
ethynyl, 1- and 2-propynyl, 1-, 2- and 3-butynyl, 1, 2-, 3- and 4-pentynyl, 1-, 2-, 3-, 4-
and 5-hexynyl, 3-methyl-1-butynyl, 1-methyl-2-pentynyl.

As used herein the term "divalent (C,-C,)alkynylene radical” wherein a and b are
integers refers to a divalent hydrocarbon chain having from 2 to 6 carbon atoms, at

least one triple bond, and two unsatisfied valences.

As used herein the term "carbocyclic” refers to a mono-, bi- or tricyclic radical having

up to 16 ring atoms, all of which are carbon, and includes aryl and cycloalkyl.
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wher ei n are integers refers to a saturated
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th.baﬁz&ﬂS@;ddﬁzb@d p‘{/ﬁdhﬁﬂcﬁﬁrdaﬁﬁyluﬁ)gﬁmﬁﬁyle byrideBmyk ey,
Cb) a wherein a and are integers refers
ing 'éngﬂK@F@Mk or branched chai n al kenyl noiety having
froma to b carbon atons having at | east one doubl e

bond of either E or Z stereochem stry whe
Asysedihesain the unqualifigdiprm "heterocyclyl” or "heterocycllc" includes

"heteroaryl” as defined above, and in addition means a mono-, bi- or tri-cyclic non-
aromatic radical containing one or more heteroatoms selected from S, N and O, and -
“to groups consisting of a monocyclic non-aromatic radical containing one or more
such heteroatoms which is covalently linked to another such radical or to a
monocyclic carbocyclic radical. lllustrative of such radicals are pyrrolyl, furanyl,
thienyl, piperidinyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl, thiadiazolyl, pyrazolyl,
pyridinyl, pyrrolidinyl, pyrimidinyl, morpholinyl, piperazinyl, indolyl, morpholinyl,
benzfuranyl, pyranyl, isoxazolyl, benzimidazolyl, methylenedioxyphenyl,
ethylenedioxyphenyl, maleimido and succinimido groups.

The term “carboxyl bioisostere” is a term familiar to medicinal chemists (see for
example “The Organic Chemistry of Drug Design and Drug Action”, by Richard B.
Silverman, pub. Academic Press, 1992), and refers to a group which has similar acid-
base characteristics to those of a carboxyl group. Well known carboxyl bioisosteres
include -SO,;NHR or -P(=O)(OH)(OR) wherein R is, for example, hydrogen methyl or
ethyl, -SO,0OH, -P(=0)(OH)(NH,), —C(=O)NHCN and groups of formulae:



i ncludes, for exanple, vinyl, allyl, 1- and 2-butenyl
and 2-net hyl - 2-propenyl. As used herein the term
wo cdiosaleot ( Ca- Cb) al kenyl ene radi cal " nmeans a PCT/EP2005/005882
hydr ocar bon chain having froma to a carbon atons, at
| east one doubl e bond, and two unsatisfi val ences.
As used hggein the term"Ca-Cb al kynyl " erein a and
b are integers refers to ©trai ght chain

chain h)NJI/rocalr bon group§-h ng fromt t o|[si x carbon
atonms and\_hg¥i ng in addi one tripl . This
exa

term wouyl d cl ude for et hynyl, "@- and

2-propynyl, 1-, 2- and 3-but§E§l 1, 2-, 3- and

4-pentynyl, 1-, 2-, 3-, 4- and 5- hexynyl,

3-nmet hyl - 1- butynyl, 1-nethyl-2-pentynyl. As used
Unssseittierivise sbecified mi th@benmtext(Cahich)itddeursy therterni aslibettted” as

. [ d b [ di val
aohyd Gy B naTeh e Ao e eRE SNSRI, o
subgtAgdnts) @ﬁclﬁ bf wh.;atrw] hgegendemtly h\k;uy ben sorteixampled(Gsat Salke S(C4-

us erejn carbocyclic" re

T O PG ey s ieE P S Pl 1 A8 A
Csﬁilkyltﬁlo Ralb (|2fS:IuWﬁg ¢lhoray B(omi{ imi’r;h thldtb)j fullyar lpdﬂl&ll)aﬂl}drlnafed (C1-

us rei e te c
-3 Pstaeyry B Brwalbidio st pluetsrpufi ioralielrs
anti tiéfloosorBetagthin mitad, alfle 1GN)j d»l(d pHesyl, ghenoxy angploeyclic
open e A
nefdfards By RN g e O SERE S oR LRI oR
-SOpRfY aIGANRAR®, SOANRIRY) 'NRAE{P,e(D@ONRARBmNR?CORﬁ N&PCOORA
B di

NRETELEAPEARLE BN b S0 lon BB 1S or
(Cy- C@)g&yvgmum oglirethéicase Whyrel R%MRByreahnkedm thetsaber atom, R

[l g t h d

ant A o Re Cu el i fSe ey 8ics PRAE S ming Y e B2
subkt&ﬂ]mt dmphdn'yl pbémmq drmczmonynhohetebmarylmr heterearyloky with 5 or 6
BaRR e DO neOBLAN B R iy 50F Be BEESAAY BBy of
the above substituents except phenyl phe_noxy, heteroaryl or heteroaryloxy. An

“optional substituent” may be one of the foregoing substituent groups.

As used herein the term “salt” includes base addition, acid addition and quaternary
salts. Compounds of the invention which are acidic can form salts, including
pharmaceutically acceptable salts, with bases such as alkali metal hydroxides, e.g.
sodium and potassium hydroxides; alkaline earth metal hydroxides e.g. calcium,
barium and magnesium hydroxides; with organic bases e.g. N-methyl-D-glucamine,
choline tris(hydroxymethyl)amino-methane, L-arginine, L-lysine, N-ethyl piperidine,
dibenzylamine and the like. Those compounds (l) which are basic can form salts,
including pharmaceutically acceptable salts with inorganic acids, e.g. with hydrohalic
acids such as hydrochloric or hydrobromic acids, sulphuric acid, nitric acid or
phosphoric acid and the like, and with organic acids e.g. with acetic, tartaric, succinic,
fumaric, maleic, malic, salicylic, citric, methanesulphonic, p-toluenesulphonic,

benzoic, benzenesunfonic, glutamic, lactic, and mandelic acids and the like.



i ncl udes radicals having two such nonocyclic rings, or
one such nonocyclic ring and one nonocyclic aryl ring,
wobishia@oe directly |inked by a coval ent bond. PCT/EP2005/005882
Illustrative of such radicals are thienyl,
cﬁﬁ‘ﬁlﬂhﬁé Gt ! hlc{hutﬁé‘ lmvehﬁcf}\znfs %B%J:erné’%\r/vﬁeh%ay 8t 125 ¥l more
enzi m dazo enzt hi azol
st¢rg@§¢m9&<bioym, beranse gbmhupmnw of wﬂa\z@iw ﬁtontmrzr@nay@nal
regﬁaméaéﬁl élet abs %%ﬁﬁtf@r Wt ste@%ﬁb%hﬁe%(@ﬁﬁ |Ryér’S ste ochemlstry at
I sot hi azol yl', triazo benztri azol yl o? I azol
eagh ﬁh'r%{ziémw Or @gzatrqnimere@y/rth Qi hgter eq§9¢mﬁirm aheach Ch'fa|
ax%y‘Th@lﬁﬁthde inEIld éll"éﬂ h enBAfintérs aRd diaféi@é&!sé%ers%ﬁd Ysi®dres
herein the unqual i term heterocyc yl" or
thergef: erocyclic” includes "heteroaryl" as defined above,
and in addition neans a nono-, bi- or tri-cyclic
nonaromati ¢ radi cal containi ng one _or nore heteroatons
Useedf pedsugs, sueh &5 estersnal @mrenads 6) witb whichdaminivertiongs of
cofcMRBPRYAIAd SarPBNnaiRERkde T adi cal containing one or
nore such heteroatons which is covalently linked to
anot her such radical or to a nonocyclic carbocyclic

Fdr adé ﬁ?éccoHa'nHéWtﬁttﬁéllﬁv&ftloﬁuﬁa félﬁﬂh tﬁJcﬁfrgl dPUFdcirklics are
furany t hi enyl perid g}g azol yl, oxazolyl,
CUF@B%E"Sf%Wed 'l”rﬁ"txz?éw"lat'b‘?ﬁp Iné‘ﬂ@fl‘ ym theﬁ‘;ﬂ"&’?@}ﬂ% (n:
pyridinyl, pyrrolidinyl, pyrinmdinyl, norpholinyl,
plpera2|n |, indolyl, nDrphollnyI benzfuranyl
pyr &fnif hydroaemAmdy Q- is paenyl /Y @pgggq:)g;'lc heteroaryl with’5 or 6 ring

. et hyh@s est.&fswem.tute@b@rahﬁmdﬂ @s)é%@ nel- ce)amb@ HydRxy,

and succi ni m do

R R oI AR A L e ——
( S e ECssélkyl G(EQ-‘mba@(ox e &(??’-Gﬁé]k)ﬂthg‘ @r"ﬂu%t'dn\fetﬁilthg HﬂroDﬁﬁr'iIQ o

ver

A oy AR Ko Comta s s, CanFaro Bitlee rege -
si mNRicER!, dbaPe oRY, anReS O IRES -NRACDAFEROIwherein R® and R®

car boxyl group. Vel | known carhboxyl bioisogteresg

i nclqgdn emy Hydrogen-gj 3 M@MY'M@#@ PRRRand | R? g linked
exanphis sdé NS tdRIriyd cyfic amino ring; or

Q, is hydrogen, and Q; is phenyl, optionally substituted by any of fluoro,
chloro, bromo, (C4-Cj)alkyl, trifluoromethyl, (C+-Cs)alkoxy, trifluoromethoxy,
trifluoromethylthio, dimethylamino, cyano, (C;-Csalkyl)SO,-, NH,SO,-, (C;-
Cialkyl)NHSO,-, (C;-Csalkyl),NSO,-, -CONR"R®, and -NRBCOR*. wherein R*
and R® are independently hydrogen or a (C,-Cs)alkyl group, or R* and R® are

linked to the same N atom to form a cyclic amino ring.

L3 is "CHz-, -O-, -§-, 'SOz", —NHC(_—'O)-, -CH=CH-, -NRy¢-, Or —NR11CH2-,
wherein R,, is hydrogen or C4-C; alkyl; or

L3 represents a divalent radical of formula —(Alk®)-(Z),-(Alk?),- wherein m is
0, nis 1, and Z is a phenylene radical optionally substituted by one or more of
fluoro, chloro, bromo, (C4-Cj)alkyl, trifluoromethyl, (C4-Cs)alkoxy,
trifluoromethoxy, trifluoromethylthio, dimethylamino, cyano, (C;-Csalkyl)SO,-,
NH,SO,-, (C;-Csalkyl)NHSO,-, (C;-Csalkyl),NSO,-, -CONR"R®, and -



ethyl, -SQ2OCH -P(=0 (OH)(NH 2) , -C(=0O NHCN and groups
of formnul ae: Unl ess otherw se specified in the context

WO mooghiebi it occurs, the term "substituted" aspappbP10es005882
to any noiety herein nmeans substituted with up to four

ConRge S 4oy R

hydrgmqp ohRRmod RC@rd @b khe sameNapmnde form a cychc amino

Qﬁ,gt 9]%% s B g%% fOPgl?rjgﬁ%' 1418 Phwléfwe radical

(i nclddin uor o, ot o),
par tqpélbma}“)'fshbsiﬂutﬁatbs!@ne ot mog3péfiuoyd,, Ch {oBa.- tmnar (G )adityl,

t r| f rone%‘glbx 1-6'325\5555/', |r§‘ Ipégﬁ%r%eﬁy{?rﬁkoromethy thig,

nit rdnmethylamw)o CHAm, (@h@MYJ)SﬂieMﬂeﬁozﬂﬂhﬁG;ﬂdﬂW)t}lHSOr (Cs-

het SoaRuY, 'N%h%bgﬁayw%&“@h@({g\ﬁﬁ KQ@"‘% Tdirre

- NRA(RB;peG]BEMR hxeRgen NRBOORCAalky NRBAOB,AR RA and MBS efiarA to

or - are independently
hydrogen or E@ré&@‘ﬁ:‘: group&E in the case where
RA and RB are l'inked to the same N atom RA and RB

t akqp sLageLh %eﬁr%e} %é@h% Itx{ em@- %ﬁ’& msrj‘m%%é ‘Ble'cgrboxyl

amno rin enyl
or ravPdi ODdﬂ;heteroaryI or heteroaryl oxy vvlth 5 or 6
ring atoms, the phenyl or heteroaryl ring thereof may

itself be substituted by any of the above substituents
excéﬁtls preong! —@ReRexy-CHe® R Bar.yHOSR fote - dHiRhBry. An

" optd igRAEHSURSINA, U Q/mererm1 b&d R?zeargfrhtfeggnée(?\'ﬂﬁﬂgﬁlregen or Cs-

substi t uenf gr oups. used herein t term
i nclGeddiy, b@eeorubr@atkred iwithzagi asterisdideingriheiade gernestedde jhe ring

sal tc%nt ,r;répgurpj,e gglmag |W5g|@g2_ @rpl(@r.,e) acidic can

form sa i ncl udi ng p arrmaceutically accept abl e
salts vvlth bases such as al kali netal hydroxides,

Héﬂyrafrriedglphaaﬁthwar By dy. u%ﬁd X 'wmrchErébb%naruy

rretal %droxr des’é.g. calci um arr u r4gadma\ nesi um
hy drsatepiituted, far eharaplg byiope lprawEe §ul§trtuents selected from fluoro,

N- medfoeb - %%U&?f&sﬁk y1,&RRldr&Rethyl, (C;- Cgalkoxl%/ trrfluoromethoxy

tri s(hydroxyrnet dy am no- met hane, %
L- | ygiiypsomathyitiig| diethelaming eyano, (C1-Caalky SOZ— NHZSOZ- (Cq-

Csalkyl)NHSO,-, (C4-Csalkyl),NSO,-, -CONR*R®, and -NRECOR" wherein R
and R® are independently hydrogen or a (C;-Cs)alkyl group, or R* and R® are

linked to the same N atom to form a cyclic amino ring;

L2 is a bond and Ar? is an optionally substituted phenyl, thienyl, furanyl,
pyrrolyl or pyridyl ring, optional substituents being selected from fluoro,
chloro, bromo, (C4-Cj)alkyl, trifluoromethyl, (C+-Cj)alkoxy, trifluoromethoxy,
trifluoromethylthio, dimethylamino, cyano, (C;-Csalkyl)SO,-, NH,SO,-, (C;-
Csalkyl)NHSO,-, (C;-C3alkyl),NSO,-, -CONR"R®, and -NRBCOR" wherein R*
and R® are independently hydrogen or a (C,-Cs)alkyl group, or R* and R® are

linked to the same N atom to form a cyclic amino ring;

sis 0.
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di benzyl am ne and the |ike. Those conpounds (1) which

are basic can formsalts, including pharnaceutically
waemepiabl e salts with inorganic acids, e.g. We¢HEP2005/005882

hydrohalic aci ds such as hydrochloric or hydrobromc

J@reﬁrea %hgaag éﬁé‘ baﬂpéuﬁdgwth%.aq fe .mﬁm %rdo?ucé%&'

organi c acid g. acetic,
covestﬁaaf Fempaunslsiaf farmuta (i aed S, emrateﬁﬁnri §0|V§@IS|tWPPfC
citric, methanesul phonic, p-toluenesul phonic, benzoic,
benzenesunfonlc gl ut api | actic, and mandelic acids
and the |ike. Coffp . i (ﬂﬁtﬁh the invention is
i N one or nore

st ereoi sonmeric Ny beciuse of the presence of
asymmetric atons or r ' can exi st
as a nunber of stereoij

stereochem stry at eac

atropisonereg¥ with R or each
chiral axis he

enantioners and dia A0i Qe d-m xtures thereof.
Use of prodrugs, sugh 8¢ , of conpounds (I) with
whi ch the invention Ts“cRpcerned is also part of the

i nvention. For use in accordance with the invention,
the follow ng structural character| stics are currentl y
whereif év issiydrogenarynetbytpéi, iChl Ar° @odbBreae aodefiied andaliscussed

abSQeT%%HrF?f‘acn(dLﬁé é%oenaeﬁ&lq%ﬁﬁggnt r@;@%rg@ﬁ o'r %{1@ Q?%L gﬂtlonal

no
sucﬁtttuemal lh yhis athimiassult sccupeniyngretsrd taat CGJ al kMl ,
(Cl hydr oxy, hydroxy(C 1-C6) al kyl ,
&Cﬁgﬁ&& | o, halo, fully or partially fluorinated

(Cl-QCB]mdMgen (Cl- C3Jal kOXy or (CrCsJal kyl thi o,
trifyyor methylthlo nitro, nitrile (- CN), -COOR A

SO2RA, - CONR ARB, - SO2NRARB, - NRARB,
i Nmsmtlonmmw PRNERBSCRORA or - NRACONRARB

(1R SRR P er ARABIAREI e 0 S
Particularly preferred in this subclass are eompounds (IA) wherein A, is hydrogen, Q,
~ is hydrogen, X, is —=S-, Ar’ is optionally substituted phenyl and L3 is a bond.

In this subclass, optional substituents R, and Rs and optional substituents in Ar® are
preferably independently selected from fluoro, chloro, bromo, (C,-Cs)alkyl,
trifluoromethyl, (C-Cz)alkoxy, trifluoromethoxy, trifluoromethylthio, dimethylamino,
cyano, (C4-Csalkyl)SO,-, NH,SO,-, (C4-Csalkyl)NHSO,-, (C4-Caalkyl),NSO,-, -
CONR”R®, and -NRBCOR" wherein R* and R® are independently hydrogen or a (C;-
Ce)alkyl group, or R* and R® are linked to the same N atom to form a cyclic amino

ring.

One preferred subclass of the compounds with which the invention is concerned

consists of compounds of formula (lIA), and salts, hydrates and solvates thereof:

11



to the sane N atomto forma cyclic amno ring; or QL

i s hydrogen, and @ is phenyl, optionally substituted
wdyooanysoof fl uoro, chloro, brono, (C -CaJal kyl PCT/EP2005/005882

trifluoronmethyl, (Cl-C3JalkOXy, trifluoronethoxy,

trifluoronethylthio, dinmethylamno, cyano, (C C al ky

SO, NH2S®2- , (Cl- C3al kyl )NHSO 2- , (C C3al kyl)

2NSC2- , - CONR ARB, and - NRBCORA. wherein RA and RB

are independent| y-h gﬁ%é)ﬁ‘CeJal kyl group, or
RA and RB areR), it atomto forma

cyclic am no r|n. -SO2-,
-NHC(=O) -, -CH=CH, or - 27 , Wherein
RL 1 is hydrogen or Cl-(:3 aPyl ;v o epresents a
di val ent radical of for g - (APR 33m(2) n- (Al k 2)p-

a phenyl ene radi cal
1 lg of fluoro,

V\,hereinmisﬁ,nisl,
optionally su a)i tuted by one
chloro, brono, (CrCsJalkyl, tr sret hyl ,

(C1- C3Jal kOXy, trifluoromethoxy>~>trifluoronethylthio,
di net hyl am no, cyano, (C Csal kyl JSO", NH2SC2- ,

d- Csal kyl INHSCe-, (€1 C3al kyl) 2NSQ2. - ARB, . .
R ANREIDERORon S1RU, Rols SPPRE G it PToNR! yheren R s

hybw@éﬁgeo -Qfsaﬁyl(éﬁfdc( @nal A breddOdeine@in Mnﬁﬂdanlal?&adrﬁ Rs
atomto form

lnq%epﬁ%g&?%é[gg@st%ggrﬁﬂw BEONG @ Mare p%gl s&bﬁtltuents qn thls
suBclade ityd emtentia@refédrd Bt i onal |y substituted by one or
nor e, of f| uoro, chloro, bromo, (G -C 3)al kyl,
tri fhidh #HYyl, (c1-c3Jal kOXy, trifl uoronethoxy,
tr| X, uorsnet hyl t hi o, di nethyl am no, cyano, (CrC

Gty e IRty subREERRnR, and - NRBLOR Auher oi h RA

and X3 aCH - dr@appadent | y hydrogen or a (CrCeJal kyl
In %ﬁ? %q%l%agﬁ@aagﬁy%t%nﬁg& er](de Hs }agdtoBF ona?rsmbstltuen?s in Ar are
independently selected from fluoro, chloro, bromo, (C4-Cs)alkyl, trifluoromethyl, (Cs-
Cs)alkoxy, trifluoromethoxy, trifluoromethylthio, dimethylamino, cyano, (Cs-
Csalkyl)SO,-, NH,SO,- (C4-Caalkyl)NHSO,-, (C1-C3aikyl)2NSOZ-,.-CONRARB, and -
NRBCOR" wherein R* and R® are independently hydrogen or a (C;-Cg)alkyl group, or

R* and R® are linked to the same N atom to form a cyclic amino ring.
Specific examples of compounds with which the invention is concerned include:

[2-benzhydryl-4-(4-chlorophenyl)-thiazol-5-yl}-acetic acid,
[2-benzhydryl-4-(4-fluoro-phenyl)-thiazol-5-yl]-acetic acid,
[2-[1-(4-chloro-phenyl)-2-phenyl-ethyl]-4-(4-fluoro-phenyl)-thiazol-5-yl]-acetic acid,
{4-(4-chloro-phenyl)-2-[(4-chloro-phenyl)-phenyl-methyl]-thiazol-5-yl}-acetic acid,
[2-[(4-chloro-phenyl)-phenyl-methyl]-4-(4-fluoro-phenyl)-thiazol-5-yl]-acetic acid,
[2-[bis-(4-fluoro-phenyl)-methyl]-4-(4-fluoro-phenyl)-thiazol-5-yl}-acetic acid,
{4-(4-fluoro-phenyl)-2-[(4-methoxy-phenyl)-phenyl-methyl]-thiazol-5-yl}-acetic acid,
{4-(4-chloro-phenyl)-2-[(4-methoxy-phenyl)-phenyl-methyi]-thiazol-5-yl}-acetic acid,
[2-[(3,4-difluoro-phenyl)-phenyl-methyl]-4-(4-fluoro-phenyl)-thiazol-5-yl]-acetic acid,
[2-[bis-(4-methoxy-phenyl)-methyl]-4-(4-fluoro-phenyl)-thiazol-5-yl]-acetic acid,

12



In particular, QL may be hydrogen, X1 may be -S-, and
A is may be carboxyl group -COOH, L 1 is a bond, -CR

wd 1e321600CH2CR1 1R12- , - OCR1 1R12- , "-SCR I1AGI/RP20)5/005882
"-NR 1 1CH2- O -NR 11- wherein R11 and Rl12 are

i I t he bond
[2 %ﬁgmﬁlﬁ L ony- Bﬁ&%rlhi‘é&oliélyl] %’et@ a0,

an asterisk being the one connected to the

[2-Phisv - Rushe-Rhanimsthyl-8de8 . 4ediBygipoheny)-thigzoberyl-eretic acid,
[2- %nz@?‘@@ﬁﬁﬁ 4. dlf&fo?’o 'pﬁerﬂﬂetﬂbé&ol g-- S&éﬁoacﬂﬁpht hyl or 2-,

, I's _optionall
[2-Bxutbé+ﬂqqu@@aensrlbme&wﬁrﬁdﬁéluegp -hRayBrthigggte- M'P@G‘Qnt s
selected fromfluoro, chloro, brono, (C -C 3)alkyl,
trifluoronmethyl, (Cl-C3JalkOXy, trifluoronethoxy,
angd spits W@WEPWISP'N?*GS thereeft hyl ani no, cyano,
(Cl-C3al kyl ) SO 2- , NH2S®2- , (Cl- C3al kyl ) NHSO 2- ,
- CONR ARB, and - NRBCORA wherein RA and RB are
i ndependent|y hydrogen or a (C C Jal kyl group, or RA

ThaleRRoRERo iddliged pharnﬁib%uﬁ@reomg%ﬁmst&nfp%mgaa &oHelduRd
amnorlnEOdL2|sabon |sanog|ona y

forgiuias () ou I togethsfwithiapharprceyticalbingqceprighler@riar or
pyridyl ring, optional substituents being selected
fromfluoro, chloro, brono, (CrC 3)alkyl,

Camnasitighs omet hyl, (C C3)al koxy, trifluoronethoxy,

Astrfé%rﬁtldr\@éi @g%\kgyrhé & omﬂhWthWhi’dﬁ tR8 inveM@dtOis cofcerned are
- a -

C1- al kyl ) NHSO 2-
capgiiRR! m@u'agreﬂchma@emymﬁ dierpsRl e pgalgpst of diseases
leﬁmﬂﬁ%'sMcmmﬂglg%h ®xamplesof sG&h dﬁlsé‘é‘sles gai'é)kéf’errélf toRA

and RB are |linked t he sane N atomto f orma ¥CIC

abgyg. @HdrinGle asthraa e plezgic pinway sYnskerae.nskalle

rhiceBBAEHIGS Wi th which the invention is concerned
consi sts of conpounds of fornmula (1A, and salts,
hydr at es and sol vates thereof:

It will be understood that the specific dose level for any particular patient will depend
upon a variety of factors including the activity of the specific compound empioyed,
the age, body weight, general health, sex, diet, time of administration, route of
administration, rate of excretion, drug combination and the severity of the particular
disease undergoing treatment. Optimum dose levels and frequency of dosing will be

determined by clinical trial, as is required in the pharmaceutical art.

The compounds with which the invention is concerned may be prepared for
administration by any route consistent with their pharmacokinetic properties. The
orally administrable compositions may be in the form of tablets, capsules, powders,
granules, lozenges, liquid or gel preparations, such as oral, topical, or sterile
parenteral solutions or suspensions. Tablets and capsules for oral administration
may be in unit dose presentation form, and may contain conventional excipients such
as binding agents, for example syrup, acacia, gelatin, sorbitol, tragacanth, or
polyvinyl-pyrrolidone; fillers for example lactose, sugar, maize-starch, calcium
phosphate, sorbitol or glycine; tabletting lubricant, for example magnesium stearate,
talc, polyethylene glycol or silica; disintegrants for example potato starch, or
acceptable wetting agents such as sodium lauryl sulphate. The tablets may be

coated according to methods well known in normal pharmaceutical practice. Oral
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wherein Al is hydrogen or nethyl, X1, Ql, Ar3 and L3
are as defined and di scussed above, and R4 and R5

w0 nepedent |y represent hydrogen or one or nOPEI/EP2005/005882
optional substituents. In this subclass, it is

liqGit P (5; %ﬁ% {r%{yedef g tﬁ@%ﬁrg&ﬂ‘ %ﬁeMIQ%ﬂeo@oﬂ o°lle/ suspensions,

I's optionally subst
SOb’h@fﬁﬁy |emlLsaons$ SY{Up® ALelixire)-or may. be mesermi agh¢ine pdecti for

reg @ﬁtﬁﬁ@rﬂwﬁﬁ whrter OP oftlek ¥liitab f@éﬂ&%‘bé\‘ﬁ}e\’us@r a4 ﬁ(ﬁﬁd

I's subcl ass are conpoun wher ei n |

prmatmé maygontain hgweog@nal aﬁ(tlltlves-: sugh aSAwgoqrglr@mge@ﬁafqry
exam f%téo‘i'l’rﬂog Ssgﬂ{ﬂ)l mélthfggluﬁo%e %ﬁﬂ;p LBt h?dr%&@r%té’@édlble

opti ona tue an Op I Oha
fatg grsulpifyirchagents: foxrexample Ipeithfin rsathltﬁn imanepleatee AT Agacia; non-

aqﬁ@é}ﬁeg\%ééns; c]fhl rH%SF ﬂcl&sg {l()% oife5, 3 xakfple ﬁh K

tri trifluoronet
fraph@ﬁat%fﬁmuwl pity eﬁteréusnléfn Ay O RTINS, peapiepe glycol, or ethyl

a|doﬂo%?§s§Waﬂ%zofor e&"a"%cggmeth I(cfl:rgn@@ gjrbg/ 2 \/Z\A%aetre or rs]orlgxz
acithanis dapieed srnprtinnahiavpuingieRaiauries agents1-  Co) al ky!

group, or RA and RB are linked to the sane N atomto

forma cyclic amno ring. One preferred subclass of
For H@'Q@bﬁﬁé@ﬁ@ iRithe skini the diygemay,be made mipjisto@sieamnletion or

owﬁﬁ‘l@ﬁi &hrSarf br RIS RItiche Wﬁl&h@néﬂ Y uscd¥er ﬁ’l@lotrt?g are

ydrates and sol vates thereof:wherein Al i s hydrogen
copyentignalyprmugtions well kpawn in ey apt, for exgmple_as- desgr,abe_degstandard

teMbESKaIof pﬁaﬂn?acBMt‘FHs%%H a8theBrifsh Iﬂa‘ﬁ%bcé’%@lax' and Ar3

are as defined in claiml1, and R4 and R5 i ndependently
represent hydrogen or one or nore optional

Fob ?Bebliéedrl %%ﬂf&bﬁon folihé By ti9a18RIgARSy bd nablé up iitd @¥oluion or
suspensmn in a suitable sterile aqueous or non aqueous vehicle. Additives, for
instance buffers such as sodium metabisulphite or disodium edeate; preservatives
including bactericidal and fungicidal agents such as phenyl mercuric acetate or
nitrate, benzalkonium chloride or chlorhexidine, and thickening agents such as

hypromellose may also be included.

The drug may also be formulated for inhalation, for example as a nasal spray, or dry

powder or aerosol inhalers.

The active ingredient may also be administered parenterally in a sterile medium.
Depending on the vehicle and concentration used, the drug can either be suspended
or dissolved in the vehicle. Advantageously, adjuvants such as a local anaesthetic,

preservative and buffering agents can be dissolved in the vehicle.

The compounds with which the invention is concerned may be administered alone, or
as part of a combination therapy with other drugs used for treatment of diseases with
a major inflammatory component. In the case of asthma, rhinitis, and allergic airway

syndrome such drugs include corticosteroids, long-acting inhaled beta-agonists, beta

agonists, cromolyn, nedocromil, theophylline, leukotriene receptor antagonists,
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Al is hydrogen, X1 is -S-, Ar3 is optionally

substituted phenyl, X2 is -CH 2- or a bond. In this
weabsha®el opti onal substituents R4 and R5 i andPOPEPDNEO0SSS2

substituents in Ar3 are independently selected from .

rd.L
anffgst BhdbhcrBics (€1 BB arfarEloHh BRIl rea =
nagalrapraypl divinewdecyraaiosql @halecsal kyl ) SO 2- NHZSOZ-
(d- Caal kyONHSCV, (d-Caal kyQzNSQ,, -, -CONR ARB, and -
NRBCORA wherein RA and RB are independently hydrogen
In the caseof aw)talamlrelgteﬁupﬂamam dipepsRB offies knpwk deugs dnclude
glUddEortiddBs, '}Q@A@Eﬂ RSl At Hnﬁnﬁm&fom 9 coPRBAtidnaF
exanpl es o ounsvmth ntion Is
prestagiandie dynthegisigbibitors, COX-2 inhibitors, salicylates), and DMARDs

(d %é;a%@rﬂBHiny dritdrhedmStt gL BEAYAd mElHofeRite RsuhsaIdaRE, doid,

cyglospasinghydr yl - 4- (4-f | uor o- phenyl ) -t hi azol -5-yl ] -acetic
aci d,
[2-[1-(4-chl oro-phenyl)-2-phenyl -ethyl]-4-(4-fluoro-ph
enyl)-thiazol -5-yl]-acetic acid,
{4- (4-chl oro-phenyl)-2-[(4-chl oro-phenyl ) -phenyl - net hy
Syinthetib Raomtels- 5- yl } - aceti c aci d,

8 bl 85RO A i T A e B
wHi@ thbipsegeht mk/ermoo-lsph@'mye_rr)edn’euttajll rely on(khofvih uubemﬁqlﬂyekndm to
th% zblyr?ﬁé{h 05%%04 plﬁegﬁ% ?hgsc '[C?Tpﬁ% A so%&?% tof rm H/fa
sypihesitéd acairdibg {d ;}roae;chjrés:d@cﬁded in the standard Ilterature and are
wéllﬂjn%&/ﬁlqg ltﬁ)eir 8@%5&&'.& tht% Jr{ ‘I’gﬁgaﬂ?&&uP&ggm&}s zprg eﬂyvanrc[g(tl h
orfjani¢ ¢emisty’f 4"[‘15(!109@ twrrqy) )J Mahy tCamsprabésive- Qdgahicuor o- p
TRl SR IR ¢ BBl enctopir st
Chetn_histazoz"- &difibh (Rergainon), A.R. Katritzky), review artic_:les such as found in
“S@@t‘p?g&*ﬁ'&é’%ﬂ ERYA Kbs A ek, WY 2P BRAYK rdBtPE Qbirdss/ibnitied
by[starjdaird lit(aza,tlﬂrb searcheghemiipk)or fretrhsdcprdary Spureeds sliahoaso Gilearical
ABEteish bR ERlsiny ! 1 - acetic acid,

In the following discussion of synthetic routes, the ring “Ar" is the ring shown in

formula (I) containing X;.

The linker L2 can be formed by joining two appropriately functionalised and, if
needed, suitably protected fragments containing La2 and Lb2 as reactive moieties as
outlined below. La2 and Lb2 are defined as any moieties that can react by e.g. a
nucleophilic substitution, addition to multiple bonds or cyclisation reaction to form a

given L2 linker as in:
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[ 2- benzhydryl - 4- (3, 4-di fl uor o- phenyl ) -t hi azol -5-yl ] -ac
etic acid,
WO 2005h1®01 4- f | uor o- phenyl ) - met hyl ] - 4- ( 3- f | uor op@IEPR00/6005882
t hi azol -5-yl]-acetic acid, and salts hydrates and
ol vates thereof. The invention also includes a

nmaceyf i gal conmpositions c sing _a corrpolmd
Hg % Hr (HA) t oget heg L@I’TBCGU 'i cal | y
acceptabl e car [bl er.; Conpositi onedAabove,
t he conmpounds wi{b{whi ch the.inventi on is c %r ned

are capabl e +of dykating CRTH2 act|V|(By and FJH
useful in the trealnent |seases whi ch béhef i
such nodul ati on. Qiﬁ such di seases are

referred to above, Qnd |ncI ude asthma, rhinitis,
Foalek@n|IEctha|llnMyL3erngm%lk‘ -&iliA}- aan dpedormed by reacting

HéthArﬂﬂ‘E&uP”%Q% ou % nJ&%oBﬁ‘iﬁ@&éMﬂx‘?e HbA Alk’?

ecl ose an articular atren
Arabb/é)héAupbthiemgrmdq/b@D SN} and Al g@lﬂlﬁgetanealkyl grOUD The

re ﬁhg Ly a%g bl c%fngpﬂe(/él‘% tﬁ%@%@ﬁ’orﬁﬂ%t%%ﬁ Lad Iaﬁd 2688t

y wei ght hea sex
malgriheiconnestion het\Meél]tZeaFU’fA'&d Whﬁull@ltqrahawng Zibging P or SO can

beSotithifdd nox%étk'ﬂs ORI b;%hdﬂ"@j (@), SeYRK ()jDYieﬂ\f/atva§ during

particular di sease undergoi ng ‘treatnent.

aﬂpéipélla?mﬁ‘dltfpﬂ%quency of dosing will be determ ned by
clinical trial, as is required in the pharmaceutical
art. The conpounds with which the invention is

FusbRt@prRsenialye peamplepaladbeing -AdniZi Al Damhereimy imNy(CO) or
NH S} @ano&nt%hﬁéc?ﬁ)tr ré@fcﬁt‘ib HBE&AF-D(IAW ﬁﬁﬁ?ﬁtﬁ %F\'a%ylatlng derivative

. proper I es, or al dnj ni st rabl e conposit gns may
le@émg:srwper%wk MA&QHM%V H apaavieg, arerrcPs(Alk ),
Ar@(L@R}E'sﬁ?H F&é@&%@: A|tér%lin%lyp"theg@dnvérs?o?\aéaﬂtﬁeorﬂﬁde énH&‘ﬂy with

as oral arentera so| ut1 ons

th6 g RS- SRSA AL BARAGF A QS Q- IGlehr (L TAILIAPH:
re§ERiMIY syl Ritable coupling reagents such as dicyclohexylcarbodiimide

(DCC), and promoters such as 1-hydroxybenzotriazole. Analogously, —L2- being —
Alk'-Z-(Alk?),- wherein Z being NH(CO)NH can be formed by reacting HBL4Ar*~
(AIK")-NH, with an isocyanate derivative OCN-(Alk?),-Ar'(L1A)L3Ar*H using suitable
acid or base catalysis. The reactions can also be made by reversing the
functionalisation of La2 and Lb2 to provide the “retro-bonds” in the case of NH(CO)
or NHSO,. Analogously, the connections can be made between Z and Alk®.

Likewise, L2 being —(Alk' )m-Z—(Alkz)p- wherein Z is a 5-membered heterocyclic
system exemplified by

aNa NN als
3 3y 0

can be made according to standard cyclisation procedures using appropriate
solvents, catalysts and temperatures. For example, formation of 1,2,4-triazole can be
made with La2 being acylhydrazide and Lb2 being amide or thioamide or the reverse
orientation of La2 and Lb2. 1,2,4-Oxadiazole can be formed from La2 being

amidoxime and Lb2 being carboxylic ester or the reverse orientation of La2 and Lb2.
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may be in unit dose presentation form and may contain
conventional excipients such as binding agents, for
wexaspl@osyrup, acacia, gelatin, sorbitol, trap@arEPions/005882
or polyvinylpyrrolidone; fillers for exanple |actose,
1 §u@fad.arfenezc%n%e%ﬁﬁbd ﬁé\m'aérsbmgoa%plh%@z.dé %Q'Lb?'be%
g{ yci ne; bletting |ubricant, “for exaqg ne3|um
Q%(wqﬁ%er qrém%revpgﬂey@[eﬁgﬁtlgﬂ ef lgq%/%qg Lha- p|th|g e can be made
frdfh Eéé‘B&% ﬂﬂéaQrmEQ E{B%bﬁg%t@bgloﬁétéﬁéen th@rre@é%ggﬁﬁéﬁét%n
agents such as sodium lauryl sul
Cﬁta%ﬁéﬂgb&ay be coated according to nethods wel | known
in normal pharmaceutical practice. Oalliquid
preparations may be in the formof, for exanple,
In g @e8legous manner the spropeunsisf fasmula ()88 begmades by fesming the
Ilnﬁé(r'ég.@%r@_ﬁ §ldotdifigto ﬁﬁcm%o@utﬂ%%sf@ﬂf dsR 8%}}&" Below. Thus, La
for reconstitution Wt ter or
anﬂlhbtam Idefinashascany meittiesthatean rsgetrbyla.giA augeanbdic substitation,
adiibn 38 Hwtu? o m&%%y&eaﬂb gbddnvts?orﬁv& .vgﬁf.ﬁu&m%&d' ng
agents r exa sorbito syru cell ul ose,
ex@ﬁ@b@%%bQQWup, gelatln hydrogenated edlble fats;
emul sifying agents, for exanple |ecithin, sorbi t an
nonool eate, or acacia; non aqueous vehi cl es (whi ch may

i nclude edi ble okls), for exanple alnond oil, ?

i onat ed cochut oil, oily es $ su as u
[4|rL20py ene glycol, or* @ L
Qrvatives; r exanpl e nethy or-pro

1or ,sorbic.acid; and if desi ré
conventional flavoygi ngb3hour| ng agents.

topi cal applichtion to the in, the drug may b
up into a cream ®otion or ointment. Cream or 0|ntnent
formul ati ons which may be used for the drug are
conventional fornulations well known in the art, for
exanpl e as described in standard textbooks of

anghar maceuti cs such as the British Pharmacopoei a. For
topical application to the eye, the drug nay bea.made
up into a solution‘or suspensio GE! SU|tabIe éterlle

agueous or Qn aquepus vehicl ey INGAY f
~ @ “ Y<
S X1
- ad
H Lad =
| L3 H

Q,

The Ar' moiety can also be the central scaffold that is used in connecting the L1, L2
and L3 parts in a stepwise fashion. This can be done via aromatic substitutions of the
Ar' core to attach L1, L2 and/or L3, which then can be further functionalised to give
the final Formula | compounds.

Furthermore, the five-membered X,-azole moiety can also be assembled via
conventional ring cyclisation reactions with reactants containing the L1, L2 and L3
units either containing the full appendices as exemplified below wherein Lg is a

leaving group such as halogen,

17



i nstance buffers such as sodi um net abi sul phite or
di sodi um edeat e; preservatives including bactericidal
waoasfiuogi ci dal agents such as phenyl mercuri CPEEPBDE005882
or nitrate, benzal konium chloride or chl orhexi di ne,
and thickening agents such as hypronellose may al so be
ncl ded The drug may al so rmJI at ed foH

I at for exanpl e as @ “dry
sol inhalers. ct| | ng%él ent may

aI so Sbe adm n| t &wed parenterally in a st medi um
Dependi ng on the vehicle and concentration u%
he

drug can either be suspended or dissdlved ®A "

vehi cl e. Advantiza adj uvants such as a oncal
anaest heti c, pre a.Lband buf feri ng agents can be
di ssol ved in the vghi c The conpounds with which the

i nvention is concerned nmay be adm ni stered al one, or
oran;fqaas thabtambe @urthien Ainictionadlibedt iafoythaifinal fotninga (1§l stagsuras asl

r. treatoment of di s.Wth a major inflamatory
deggfﬁ?grf)eﬁ‘flousl%c? Y ﬁig‘ E?t'oé‘s'? HHE" ka’ nitis, and
all ergic airway syndrome such €rugs i ncl ude

co/?ti costeroids, long-acting iphal ed beta-agonists,
beta agg j/sts, cronolyn, nesboc omI t heophyl I'i ne,

L3 eykotri ehe retap qr _a_nLagon antl hi st am nes, and
ntichofi nergi s .Qg. ipratn nd are often
8dmi ni steréd as nasal sprays j"“ @n or aerosol
inhalers. In the case o rlgl rel at ed
i nfl armat ory diseas er knovvn drugs i ncl ude
qu tlc NSAL Ds (Non St er oi dal

ety Dryjugs - conventional prostagl andin
synt SIS [ DI t X COX-2 inhibitors, salicylates),

and DMARDs (di sea g anti - rheurmtl c drugs
such as net hot rexgt al azi ne, gol d,

cycl osporine). Synth g | c ut es
For example, 1,2,4-triazoles can be made from acylhydrazides and amides or
thioamides; 1,2,4-oxadiazoles from amidoximes and carboxylic esters; 1,3,4-
oxadiazoles from acylhydrazides and carboxylic esters; thiazoles from thioamides
and o-haloketones; pyrazines, pyrimidines and pyridines via various condensation

and cycloaddition reactions.

The building blocks used in the reactions are either commercially available or made
according to standard procedures well-know to one skilled in the art as described in
“Advanced organic chemistry”, 4™ Edition (Wiley), J March, “Comprehensive Organic
Transformation”, 2" Edition (Wiley), R.C. Larock, “Handbook of Heterocyclic
Chemistry’, 2™ Edition (Pergamon), A.R. Katritzky or other suitable literature
sources.

The Examples herein describe specific strategies for the synthesis of compounds (1)
wherein X1 is S.
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There are nultiple synthetic strategies for the

synthesis of the conpounds (1) with which the present
WO nenidoon i s concerned, but all rely on knownPCT/EP2005/005882

chem stry, known to the synthetic organic chem st.
Thé@ﬂ?ﬁ%é%sedia%%g Fﬁ%ﬁ#ﬂﬂeé@gg ures gh?? E%Rﬁﬁhtms
inventierdigcanegroed. famecemppunde WeEe synirsineds and seme were

[ ture sources are

ac&ﬁffaﬁ%ﬁ%@?ﬁ?ébgr%n%Q'?%/E%é'ﬁ‘?ﬁglzd| tion (vv| ey), J

Mar ch, " Conprehensive Organic Transformation”, 2nd

Edi ti on (Wley), RC Larock , "Handbook of

Het erocyclic Chemi stry", 2nd Edition (Perganon), A R

Katritzk ), review articles such as found in

t gMs:» Ace. Chem Res." , "Chem Rev", or
|
R

sogectonaUnh@h entycedlecad sthasastearistior H'! I‘BéRIssgralmare leportéds LC/MS
oA B AP B PUNRS U  tou

ontalnin
AnTRp8:| Colken: XTecarMB £ oy b9 miomin;rigradieat: 0-5 min: 15-100%

MERP' LA irhwqdo‘a/“%}léc?@%wﬁ o '5fm§rﬁﬁﬂ§%nm§#'fc¥rﬁ@le\’ MS-

pro ected rag ments contalnlng as reactlve
iomissition |rrweaéPbESI(bmn And Dy Calumn:2hkertaddS £518; fom: Addmbinin,

Gr§5'| n%'@t‘nﬁne%SHl@g/ BBNT iR WherPy- 79 u%gog%‘?MSéF&hMohmer 5 mM

stitution dition to muft
amrpmwryé@mﬁe dSrianisation qu@thhEgu(m) L2 |inker as
i n: For exanple, the |inker -L2- being -AlKk
1-Z- (Al k2) p- can be formed by reacting HBL4Ar 2-Al Kk
Geperalmthﬂjlcgmsml with a nucl eophilic derivative
H-Z (Alk a)p- Arl(L1A)L3Ar 3H wherein Z could be O S

AIM d be an aJ kyk$group. The reactions
can Se nad <5,.SId)cg Jonal irsation of
La2 and 2 4,0 makeot he conrecti ory bet ween Z Al k2

- The Ilnkers having Z being SO or SQ2 can — ”\>_<
NSRS HS S RP6

o~ "OH

g o
R2  EtN, pyridine HZN)K(

RP5 Rz

Synthetic routes to nitrile intermediates:

CN
CN
—
Rt Rz THF R2
RP3 R1

CN cN

@) 1. Bry, PhH
e ——————
R1 2 AlCl,

RP4 R1

OH
Intermediate-1 o

4-(4-Fluoro-phenyl)-4-oxo-butyric acid — Representative Procedure 1a (RP1a):
Succinic anhydride (1.0 g, 10 mmol) was dissolved in 4-fluorobenzene (3.75 ml, 40
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be obt ai ned by oxidations of the corresponding - (Al k

1)m S- (Al k 2)p- derivatives during appropriate
weondittdoons. Further representative exanples, PEREP2005/005882

being -Alk 1-Z-(Alk 2)p- wherein Z is NH(CO or NHSO2

mn’ﬁ@l‘?lahc? cOAETRILIE (iR ?Em'tr%geﬁ'%élb‘r(g Bf'ﬁl 50 HWS%"M&daQnd

ating derivative roup

thq(emmyaéswwwemt betweeni-Agng 0 @p‘oc & hpursalTke pgastion was
allbwéd ldWaaNo r%%t@ﬁ@a%%%‘é‘ﬁh KtirréY B\?érﬁﬂt\fﬁ%é’ reg&ﬁb‘:ﬁ mixture

conversi on can I rect he aci

was@ooed infaaqiepund M HCAf10snp 6391 Gn@ndrtoes;@mrqu wygpfiligred
andi(ddsfbd #Ah v?aEér ‘Tﬁé eaﬁtw eMrysféﬂh@& frotH tb ’inb@%&cwgh '463; (71

reag ents s |cyco | car bodi 1 m
%ot gesiariess sl LS (yHingiy bk omin, 475185 MnaflohtizMy.

kK F Z; bei

PR e SRRy vl PSR S M
3H ﬁ3ém ?Hdbcyanat e derivative OON- (Al k -

2) p-Ar1(L1A) L3Ar 3H using suitable acid or base

catal ysis. The reactions can al so be nade by reversing
'n@ﬁ@“ﬁéﬁ@‘ﬁ wan|the Bllpwirg sPmpagndgivenesadey provi de t he

"retro-bonds” in the case of NH(CO or NHSQR2.

Anal ogously, the connections can be nmade between Z and

Al k2. Likew se, L2 being -(Ak 1)mZ-(Alk 2)p- wherein

Z is a 5-memhegeakehef erocyclic systemexenplified by

/' T can be u accordi ng to standard cyclisation

I {)rocglgg g Rsi ngl appr8priate solvents, catalysts and
n & 6r es. For exanpl e, formation of 1,2, 4-triazole

4- mmhﬁemmly phiehipl) dagxdbutygicarid. OIS Z b A EOrBRdARLAZD ik, Pz

R A A N

= GBIHI 2HIES. 2613, BHE, 383 osg3|e)ar7mx7yh4 (m e e PoMMREPT (DMSO-

b AL ST o G i Dep @Sﬂa%ﬁﬁﬁx

12064 (@H), 128.5 (C), 153.8 (C), 174.7 (CO), 200.2 (CO).

o i
OH
Intermediate-3 0

4-Oxo0-4-(4-phenoxy-phenyl)-butyric acid. 'H NMR (DMSO-d6): § 2.57 (t, J = 6.22,
2H), 3.21 (t, J = 6.22, 2H), 7.05 (m, 2H), 7.13 (m, 2H), 7.25 (m, 1H), 7.47 (m, 2H),
8.01 (m, 2H), 12.13 (br s, 1H (COOH)).

OMe o

Cl OH
Intermediate-4 0

4-(5-Chloro-2-methoxy-phenyl)-4-oxo-butyric acid. '"H NMR (DMSO-dg): § 2.53 (t,
J=6.6 Hz, 2H), 3.15 (t, J = 6.0 Hz, 2H), 3.90 (s, 3H), 7.23 (d, J = 8.9 Hz, 1H), 7.53
(d, J= 2.6 Hz, 1H), 7.60 (dd. J = 2.9, 8.9 Hz, 1H) and 12.11 (br s, 1H).

[o]

F@/“\/ﬁ(OH
Intermediate-5 °
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carboxylic ester or the reverse orientation of La2 and

Lb2. The thiazole can be made from La2 bei ng thioan de
wa@nashidobei ng an a- hal oket one or the reverse PCI/EP2005/005882

orientation of La2 and Lb2. In an anal ogous manner the

+-FORBBHOHRoR A BBUb Ay i hoRAATRBESTBAG FrBEAS fHIRP1b):

ers L3 o rocedures out
In eflamexdrigd fiagk eddetreiltmaenmmlqaﬂuﬁude_Wém def mm!i) wias

d&% el &Y/ 165 {‘ﬂgfd) §R8 nﬁlﬁ@f“etw%g/ c@oléﬁ toa79 L1 1? @RIk ddrenyl-

stitution, Ition to nu bonds
m@gnerswgabrpmrdef iaddth I, Bank. &rrnml)gvaseaﬁidpﬁ glowdy. [Thagnixture was

st.ﬁé&%plwsfobqﬁr ?ﬁ' DV aAGFed {?)eraég bobit&hyerafiffe. aa*réqm%ré has

central scaffold that is used in connecting t
transfesied intg 1Pl €l(an ) thensaxénpaied avith £ hiChn Themmnecaﬁyesevas dried

anqmgpﬁﬂaﬁedaﬁ'ﬂé'r?és'logxfamdrﬁé b9ﬂ§sl‘ﬁéhr5ﬂ1§td6’?ép (Une?]boto give

350une (38manf thestitler eomastopads IeNVMRAQD Gt drai84 (1 Jeobrp biznal), 3.31
(t, 5‘”6 B@Jz‘TQHZJ 3dign f1'l-pe7 ApHaey €@, X5az7 q|H§ 7188 fhy 11927 78] (30

assenbl vl a ‘conventional ri'ng cyclisation
1Fﬂeact|ons with reactants containing the L 1, L2 and L3
units either containing the full appendlces as
exenplified bel ow wherein Lg is | eavi ng group such
Thedolinyying eemieurids Wese ReePeras byﬁhar!?éogqyﬁtpﬁ%qe ure:
functionalised into the final formula (1) structures
as descri bed previously. One such illustration is
gi ven bel exanple, 1,2,4-triazoles can be nade
froma 2|d s and am des or thioam des;
Intermegi 38§v<§cf| azol es from ani doxi mes and carboxylic

4-B34-Bifhiord- p’i\eﬂlyl)wﬁ@(ﬁ Bétyricsacid.OA WR|(CD¢!JI3§’<26 263 (ane 6.2 Hz,

25 b AP dr ez o 20 EE ey s BRRUmp g dRaer

1HI)I_ a various condensation

OH
F

F o]

Intermediate-7 *

4-Oxo-4-(4-trifluoromethyl-phenyl)-butyric acid. 4-lodobenzotrifluoride (500 pL,
3.4 mmol) was dissolved in dry diethylether (5 mL) in a flamedried flask under
nitrogen. Magnesium (83 mg, 3.4 mmol) was added and the mixture was stirred at
room temperature for 45 min. Succinic anhydride was dissolved in THF (6 mL) in a
flamedried flask under nitrogen then cooled to -78°C. The freshly made Grignard
reagent was added slowly. The mixture was allowed to warm to room temperature
over 3 h. The mixture was transferred into NH,Cl (aq.) then extracted with CH,Cl..
The organic layer was dried (MgSO,) then evaporated. The product was purified by
flash chromatography on SiO; to give 250 mg (30%): '"H NMR (CDCl,): § 2.86 (t, J =
6.4 Hz, 2H), 3.35 (t, J= 6.4 Hz, 2H), 7.76 (d, J = 8.3 Hz, 2H), 8.10 (d, /= 8.3 Hz,
2H).

Br O

OH
Intermediate-8 o
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and cycl oaddition reactions. The building bl ocks used

in the reactions are either commercially available or
worae/1amepr di ng to standard procedures wel | - KNPET/EP20051605882

skilled in the art as described in "Advanced organic

; o . - )
AT B e MR beid - MipfSSeptapivg progdure 2
(PR2Y: 4e(hF lugro@heny ;- boko-bubihin dbidd k- 26819, BigtiZanmel) sias suspended in
' t
o010 LM oo PNrpchd 8 EREASRN. 6 Sy Al B
wis.ﬁaécfuer beoyrsethiefreactionmasagneentfated antbiheyesiteswas icrystallized
Jo T

ffip FRGRare, Lo H0E 26T, (75 1) ple BRnt brystlsh RAREREI5€0.):
3.ttnidd, ¥ AvehGi.DHzi BH)c 356 dddhels 3.806: %ﬁmuﬁqﬁt(dﬂer/e 22,35
H?XH? Refd éfl?gzl-{)aé‘ 6@8%)@?&\&@”“ aT rmg%‘ 1%'5“@2{5 b2468.3,

ces.

164/9382.8 1% b 1d§t6a|1ﬂ1@§ Fh8B&Bp.uker Avance AMX 300 MHz
i nstrunment. For sone conpounds only sel eced
characteristic 1H NVR signhals are reported. LC/ M5 was

In peghalogeus \way, de fatipwisacompomdseveresnadest r unent . LC/ M
met hods are as follows: Anl0p8 : Colum: XTerra M
C18; Flow. 1.0 mL/mn; Gadient: 0-5 mn: 15-100% MeCN

in water, © Bn:0 100% MeCN;, Modifier: 5 nmM anmoni um
formate; NMSiefi i node: API-ES (pos.). Anl0n8 :
Infephidiate-&Ter ra Cl8;, Flow 1.0 mmn; Gadient: 0-5

mn: 15-100% MeCN in water, 5-71/ 2 mn: 100% MeCN
3-Rtame fidA-chiorenphanyrd-aKe-bubwria asid vEL NUR (CRGlo S0RBE): &

3.1 lddEP=6E1£97)5 H/.Geﬂ-ﬁ)r lez%d’dmhﬁé 5011 WL 1), B4HY 8Ly £ 5.8, 85

routes to nitrile I'ntermedia
Hz, 1H), 6.99 (d, J = 8.9 Hz, 2H)810(dJ 89Hz 2H).

Br O

OH
Intermediate-10 0

3-Bromo-4-ox0-4-phenyl-butyric acid. LC/MS (an10p8): Rt 2.69 min, m/z 257/259
[M+H], 279/281 [M+Na]; 'H NMR (CDCls): 8 3.17 (dd, J = 5.7, 17.6 Hz, 1H), 3.56
(dd, J=8.7,17.6 Hz, 1H), 5.46 (dd, J= 5.7, 8.7 Hz, 1H), 7.52 (m, 2H), 7.64 (m, 1 H),
8.05 (m, 2 H).

MeO B O

OH
Intermediate-11 o

3-Bromo-4-(4-methoxy-phenyl)-4-oxo-butyric acid. '"H NMR (CDCl,): § 3.17 (dd, J
=5.7,17.7 Hz, 1H), 3.55 (dd, J = 9.0, 17.7 Hz, 1H), 3.91 (s, 3H), 5.40 (dd, J = 5.5,
8.9 Hz, 1H), 7.51 (d, J = 8.7 Hz, 2H), 7.98 (d, J = 8.7 Hz, 2H).

F OH

Intermediate-12 o ©
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| nt ernmedi ate-1 4-(4-Fl uoro-phenyl)-4-oxo-butyric acid

- Representative Procedure la (RPla): Succinic
wandvgdidooe (1.0 g, 10 mmol ) was di ssol ved in PCT/EP2005/005882

4-f| uorobenzene (3.75 m, 40mmol) and cooled to -9 0C

3- HFH?ﬁé-4f(31fmwslbheﬁWJ43o)(o7-b§&na ack® ’ HTsz (WB%E?@@% irﬁ H),

he erature was kept bétween -

3. fﬁ’o(m s1 H)T5h§9 freatid). 6r34v(«a”s g:\ 2 |7o§6?sﬂn.tﬂ*)wﬁ18ﬁ1(%2ﬁb@mﬁ 10.11 (br s,

1Hhenperature and stirred over night. The reaction
mxture was poured into aqueous 4 M HC (10 nl) at O
OC, and the precipitated was filtered and washed with
wat er. The soliod was recrystallized fromtoluene to
give 1.40 § ¥f a colorless solid: LC/MS

In@&ﬁéaﬁ@n .26 fvin, mMz 195 [M - H], 413 [ 2M
%rogqo-(tt& Jdlﬁugr%ggg\ﬁ o?(o-,buﬂ;né agi ;-II)' N?@R’S@?MZEDMG (dd,

J=l Wans 3, 9ERWES59\RN, J ENG 7 0ld B 1), 5.0D1RE IS0 0ES 8 Hz, 1H),

é‘l{iﬁémdl ate-2

7:211 @1 ) {’Ho%'?l phenyl ) - 4- oxo-butyric acid. LC M5
(anl0On8): Rt 0.50 min, mz 237 [MH], 497 [2M 2H+Na];
1H NVMR (DMSO-Cf§) : d 2.53 (t, J = 6.0 Hz, 2H), 3.16

(t, J =6.3 ov3.73 (s, 3H), 3.85 (s, 3H),
7.12-7.14 (FM% NVR/ APT (DVSQd6) : d 29.1
Inferiiddiated942 F(CH2) , 56.4 (CH3), 57.2 (CH3), 114. 5 (CH)
3- %%%0-42&;)-&-(1wuorg%wﬁ\%gygwtynclggd I—gc}\/lR CDCI3) 6 3.19
(dd-SX 07 %#: %4 menywsgftmgylfhgw@ycm@ B sgcltld(ﬂz Wj@g 5.5 Hz,
“‘é 559(‘%4; 2%"5@8{‘%(8%49 J731éa6)m 2H), 7.25 (m 1H),

7.47 (m 2H), 8.01 (m 2H), 12.13 (br s, 1H (COOH)).

I nt er medi at e- 4,
|

| Cl
g
Intermediate-15 O

3-(4-Chloro-phenyl)-2-phenyl-propionitrile — Representative Procedure 3 (RP3):
The reaction was preformed under N in flame dried glassware. Benzylcyanide (1.2
mL, 10 mmol) was added slowly (over a period of 40 min) to a solution of LDA (10
mmol) in THF (10 mL) at -78°C. The mixture was stirred for 1 h at -78°C, and then
added slowly (over a period of 16 min) to a solution of 4-chlorobenzyl bromide in THF
(10 mL) at -78°C. The mixture was stirred for 1 h at -78°C and left over night to reach
room temperature. The reaction mixture was added saturated aq. NH,Cl and the
aqueous mixture was extracted with EtOAc. The organic phase was washed with
brine, dried (MgSO,) and concentrated, and the residue was recrystallized from
heptane to give 1.26 g (53%) of a light brown powder. "H NMR (CDCl,): & 3.16 (m,
2H) and 4.01 (t, J = 7.2 Hz, 1H), 7.05 (d, J = 8.3 Hz, 2H), 7.32 (m, 7H).

In an analogous way, the following compounds were made:
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4- (5- Chl or o- 2- met hoxy- phenyl ) - 4- oxo-butyric acid. 1H
NVR (DMSO-d 6): d 2.53 (t, J =6.6 Hz, 2H), 3.15 (t, J
wWoe2@s501do; 2H), 3.90 (s, 3H), 7.23 (d, J = 8. 9pEwEPLbE/O05882
7.53 (d, J = 2.6 Hz, 1H), 7.60 (dd. J = 2.9, 8.9 Hz,

1H) and 12.1 1{br s,
1H). 4- (3-F uo henyl ) - 4- oxo-butyric acid -
Repr esent aivizve cedure 1b (RP1b): In a flame dried
flask under ni gen, succinic anhydride (471 ng, 4.7
'"ﬁ"rﬁ'ﬂf’;'a&%{igdi ssolved in dry THF (5 ml _). The mixture
2,39ppHeMgl-pebgionitriie. HONMR qénmg)o& Bavymraemeasd aioekt, ord Tl Hz,
in THF ( 1IN, 5 nL, 5 mmvl) was added slowly. The
THY xture was stirred at -78 Cfor 3 h, then allowed to
rai se roomtenperature. The m xture was transferred
into IN HCl (aq.) then extracted with CH2CGl 2. The
organi c | ayer S dried and evaporated. The residue
was purified | ash chromat ography on SiQ2 to give
350 ng (38 e title conpound: 1H NWMR (CDCI3) : d
2. 84 , = 6 , 2H), 3.31 (t, J = 6.5 Hz, 2H),
'“‘F."@Gd{"#f“iw, 7.47 (td, J = 8.1, 5.7, 1H), 7.68 (m
2-(34|=&hIo?o-BﬂelGﬂ)-ﬂpWen?hﬁrd‘#i’éﬂiﬁﬂbﬂgi NRIRNODTIY: 5816 (m, 2H) and
%repared by an anal ogous procedure: 1 X I nternedi ate-6
4. (t»4-li‘§;24t’¥9i1ﬁ)uor o- phenyl ) - 4-oxo-butyric acid. 1H NWR
(CbCl3) : d 2.57 (t, J =6.2 Hz, 2H), 3.25 (t, J =6.2
Hz, 2H), 7.60 (m 1H), 7.87 (m 1H, 8.02 (m 1H),
12.17 (br s, 1H)| Internediate-7
4- Oxo- 4- (4- t ri{JugrQnet hyl - phenyl ) - butyric acid.
4-| odobenzot de (500 M _, 3.4 mmol) was
Intermedialesd8i°n dry diethylether (5 nL) in a flanmedried
(4fdrf’i§r‘6-bm?yrl)-;5l‘-ér{y%€&on?{ﬁwRbHFBs%ﬁgattm’Pr%cédm (RPUF:SThe

added and ‘the m'xture was stirre .
reaction was preformed under N, and flamedried glassware. 4-Chlorobenzyl cyanide

(1 mL; 7.8 mmol) was dissolved in benzene (10 mL) and heated to reflux. Bromide
(442 uL; 8.6 mmol) was added over 30 min. The mixture was stirred 20 min at reflux,
then cooled to approx 40°C and added over 30 min to a refluxing mixture of
aluminum chloride (1 g; 7.8 mmol) in benzene (10 mL). The mixture was stirred 1 h at
reflux then cooled to r.t. The mixture was transferred into ice and conc. HCI (50 mL)
then extracted with diethyl ether. The organic layer was dried (MgSQO,) and
concentrated in vacuum to give brown oil. The product was purified by flash
chromatography on SiO, to give 523 mg (28%) yellow oil. '"H NMR (CDCl,): & 5.14 (s,
1H) and 7.36 (m, 9H). APT (CDCl3): 6 42.42 (CH).

In an analogous way, the following compounds were made:

N
0
Intermediate-19 O 0 F

(4-Fluoro-phenyl)-phenyl-acetonitrile. '"H NMR (CDCl,): § 5.15 (s, 1H), 7.08 (m,
2H), 7.36 (m, 7H).
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roomtenperature for 45 mn. Succinic anhydride was

dissolved in THF (5 nL) in a flanedried flask under
wmedosageol t hen cooled to -78C. The freshly nmadeCT/EP2005/005882

Gignard reagent was added slowy. The m xture was

allowed to warm t o room tenperature over 3 h. The

m xture was trjansferred into NHACl (aq.) then

extract ed v@l:]g @QO 2. The organic |layer was dried
InfexmadidteRAe’ evapor ated. The product was purified by

fal 4 ! ) V. 3 1 bVY 0 194 :
(TR oEp AT RhERT e Bllri AR (@ORE, S5 5 121
1H, A164m, M), 7.4, (W6 SH), J = 8.3 Hz, 2H), 8.10 (d, J =

8.3 Hz, 2H).

| nt er medi at e- 83 Br ono- 4- (4-fl uor o- phenyl ) - 4- oxo- but yri

c acid - Repredentative Procedure 2 (PR2):

4- (4-F uoroﬁn@% oxo-butyric acid (1.20 g, 6.12
In lelila ended. in ether (10 nL) at room

enper a ure Bromne (0.34 m, 6.73 mvl) was added
Bid#(4flvose-phéhylpacdtonitrites 4,4 iflucestenizioydrold$ oc 4154 emmnolaves

o Bl DETERSIONE) IBeL Rt Wikl 281, SO AT e
the @E)mljr:e)waé ehaBd1te 0f@dSulfliric apidZgorg:., ga_mz) wawpdda gowlydthe
o tpp it oyl o Bndy e A
acgtate. 9 helorgards ph6e. vigs Washed with3matg, ark3srineg, driedl @1g30.) and
coﬁ&&t%’teog %’hé ’reé%@ueg\gael. Eﬁfrﬁi@d %22%99 ngﬂﬁygraﬁmyeorf 8§ U ?d(‘b.()& 450

ounds were
m@(@f’/o)mf 1he {ithe- @rmmmuodp IeNMR) (CIDCs} 00 Buidy(s.i tH)aé 08 (ml1fHNVRI

7%@%J‘”QW%APT"%@C%?6‘4‘*%13&%542 (dd 2 2 sp
8.5 Hz, 6.99 (d, J =8.9 Hz, 2H), 8.10 (d, J =
8.9 Hz, 2H) Int»errredl ate-10 ‘

Seaet

Bis-(4-methoxy-phenyl)-acetonitrile. 4,4’ -Dimethoxybenzhydrol (5 g, 20 mmol)
was dissolved in dry CH,Cl, (60 mL) then cooled to 0 °C. Thionylchloride (1.5 mLI, 20

mmol) was added slowly. The mixture was stirred at room temperature for 4h. The

Intermediate-22

mixture was concentrated under vacuum. The product was dissolved in dry CH,Cl,
(10 mL) and added to a mixture of potassium cyanide (2.6 g, 40 mmol) and 18-
crown-6 (500 mg) dissolved in dry CH,Cl; (20 mL). The mixture was stirred over night
at room temperature. The mixture was transferred into water then extracted with
CHCl,. The organic layer was washed with water and brine, dried (MgSQ,) and
concentrated. The residue was recrystallized from ethyl acetate to give 2.54 g (50%)
of the title compound: 'H NMR (CDCl5): & 3.82 (s, 6H), 5.07 (s, 1H), 6.90 (m, 4H),
7.25 (m, 4H).

N
i

o

(o]
Intermediate-23 '
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3- Br onp- 4- 0x0- 4- phenyl -butyric acid. LC M5 (anl0p8):

Rt 2.69 mn, mz 257/259 [MH], 279/281 [ MtNa]; 1H NWMR
W(Qlﬁr)m)ld 3.17 (dd, J = 5.7, 17.6 Hz, 1H), 3rGHEPDAS5/005882

J=8.7, 17.6 Hz, 1H), 5.46 (dd, J = 5.7, 8.7 Hz, 1H),

(4 ?Vle'iﬁo rggpg{foelk-féeﬁﬁ-ﬂ\orﬁtrhﬂ: 4n&8RokyPherytfEketonitrile (5 mL, 37

nt er
mmoBM@mﬂimb&d iredny depzeiecil 9 IML) 4n g llemedrigd flaskatmndar nitrepen.

Tf@ﬁﬁx&%g’hgateg (& reTFIZx GA It_)ﬁo]'nme g1 g gL1§7ESrH6|%w%gDa géd A3mall

pottichs pve?2 b. Foe mpqtgre wpsgﬁrr@@ at eflax fpr30ppgin, thep adqecg@ q d
eang IS LA g 4 37 ol persene G g S0mn T
mixireywag| stirfgd N]\ygﬂl(@cn B)then gpcged ® roam tgrﬂperagjrgA,Tr(qmuxture
wé's"f}ans rl%% n(ztm 1 aﬂm}l an{%@é tr{erﬁ‘eﬁ)irlé%ﬁed {ithQid H}Ieﬂ"@ ’ThZ ofghanic

nternmediate-1

(st B eqmgsmm wsorensish The iodbwpyiTies tadlesh 1H
ch%t()éj?%h%):n s.@ 3 (gﬂ«fé {é% 1é%gof]%e fitle éor%pblifnd %Mr@(@éas)

éﬁl?(s PHYI5.12(s. J!H)\ 6.90 &8, %Hh?ﬂl)(m &Hi gr%&méw 14

3- Bronp- 4- ox0-4- (4-trifluoronethyl - phenyl)-butyric
acid. 1H NI\/R(CDCIS) :d 3.19 (dd, J = 17.7, 5.5 Hz,
1H), 3.59 (dd, J/t 17.5, 9.0 Hz, 1H), 5.44 (dd, J =
9.0, 5.5 Hz, 1779(d J :28Hz) and 8.16 (d, J

3.0 Hz). I°gtérnediate-15
Chl gr o\ @ - phenyl -propionitrile -

'“Néé\eg?é?f?ﬁtlve Procedure 3 (RP3): The reaction was

2- -cﬁmrmewm@tpmyl-fméb@morﬁmm —ORERYeRtative Procedure 5
nzyl c

(RP5): Q/ -(4- ghloro phe(nyl) 3-phenyl-propionitrile (200 mg, 0.8 mmol) was dissolved

in pyridine (5 mL) and triethylamine (1 mL). The mixture was saturated with hydrogen

sulfide and stirred under an atmosphere of hydrogen sulfide room temperature for 3
days. The mixture was extracted with EtOAc. The extract was washed with brine,
dried (MgSQ,) and concentrated to give 250 mg of crude product, which was used
directly in the next step. '"H NMR (DMSO-d6):  3.17 (dd, J = 8.1, 13.8 Hz, 1H), 3.75
(dd, J=7.0, 13.8 Hz, 1H), 4.03 (t, J = 7.5 Hz, 1H) and 7.20 (m, 9H).

In an analogous way, the following compounds were made:
s@

Intermediate-25 "
2-Phenyl-thiobutyramide. LC/MS (an10p8): Rt 2.9 min, m/z 180 [M + 1]. '"H NMR

(CDCl3): 5 0.93 (t, 3H); 2.01 (m, 1H); 2.41 (m, 1H); 3.75 (dd, 1H); 6.75 (br s, 1H);
7.36 (m, 5H); 7.58 (br s, 1H).

Imtermediate-26
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m _, 10 mmol) was added slowy (over a period of 40
mn) to a solution of LDA (10 mmol) in THF (10 m ) at

WO Z®&116Dbe m xture was stirred for 1 h at -78CQCEHBP2005/005882
then added slowy (over a period of 16 mn) to a

I m
2ol ERnSh 2 R E R Bl BT R DB AR 8 1
over night to reach roomtenperature. The reaction
m xture was added saturated aq. NH4CI and the aqueous
m xture was ex{racted with Et OAc. The organi ¢ phase

was washed bri ne, dried (MySO 4) and
concentr at egl, an¢ 2 residue was recrystallized from
Intepediate-26 gi ve g (53% of a light brown powder.

3- (&Iztblwm% E)%g-bﬁph%ngl &ﬁ%;%b. |aEdH‘NIQI12 (f)MSO] |_B‘) g344 (m,

I'n an
1Fﬁria76§<isi.|d @G, 13 izt BH), 4W0rY Jco édrlidéHQNer e
made: | nt ernmedi at e- 16 2, 3- Di phenyl -propionitrile. 1H
NI\/R(CDCIS):dSlQ(m 2H) and 4.02 (t, J = 7.9 Hz,
1H). | nternmediyt’e- 17
2- (4-Chl oro- - 3-phenyl -propionitrile. 1H NWR
InteGetidte-28 d 16 2H) and 4.14 (t, J = 7.2 Hz 1H).

22 BiglPRioRhernn Biortetimios, FrHME HAY § 830 Polthagt o
s, PHGNEHTEABL(cI ) b1 220 (f, aipaind BEBgbrem SHEANeY).

4- Chl orobenzyl cyanide ( 1 m_; 7.8 nmol) was
di ssol ved in benzene (10 m. ) and heated to refl ux.

Brom de (442 Mm% 8.6 mmvl ) was added over 30 nin. The

m xture was m?t%o mn at reflux, then cooled to
approx 400Co over 30 min to a refluxing

Interoediate-8? al uni numchloride ( 1 g; 7.8 mol) in

2, 2B ENMettdkyPHenyHfidHctidthiBe VEE/MS [dnf 688)1RN2.86 min, m/z 288
[M + HJ; "H NMR (CDCls): 6 3.81 (s, 6H), 5.54 (s, 1H), 6.83 (bs, 1H (NH)), 6.90 (m,
4H), 7.18 (m, 4H), 7.73 (br s, 1H (NH)).

H,N.___S

SRS

Intermediate-30 !
2-(4-Methoxy-phenyl)-2-phenyl-thioacetamide. '"H NMR (CDCl;): 8 3.82 (s, 3H),
5.59 (s, 1H), 6.83 (bs, 1H (NH)), 6.90 (m, 2H), 7.18 (m, 2H), 7.35 (m, 5H), 7.76 (bs,

1H (NH)).

Intermediate-31 ' ' F

2-(4-Fluoro-phenyl)-2-phenyl-thioacetamide. 'H NMR (CDCl): 3 5.61 (s, 1H), 6.84
(br s, 1H (NH)), 7.06 (m, 2H), 7.26 (m, 2H), 7.37 (m, 5H), 7.86 (br s,1H (NH)).

HN__S

e

Intermediate-32
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reflux then cooled to r.t. The m xture was transferred

into ice and cone. HCl (50 nL) then extracted with
wale@shydooet her. The organic | ayer was dried (MxSdp20a50)5882

concentrated in vacuumto give brown oil. The product

2§30 filorS bt 2ol o RARAE PAXMR CHER) b B 16 11,
6.80Hpr antH NP, 7.84 (BHH), ARF (CRE.3) 25 (. £H)A2.38 GR) 3H), 7.92r{br

sﬁ‘-Ple% ous way, the follow ng conpounds were nade:
’ er'medi at e-19 (4- Fl uoro- phenyl ) -phenyl -acetonitrile.

=)

I

IH NVR (CDC13) : d 5.15 (s, 1H), 7.08 (m 2H), 7.36
(m 7H).Ipterned ate- 20

(3,4-D fIr 0- phenyl ) - phenyl -acetonitrile. 1H NWR

( N300 MHz): d 5.12 (s, 1H), 7.15 (m 3H), 7.41
( s | fter nedi at e- 21

Bi s-( .t,l uor o- phenyl ) -acetonitrile. 4,4
A1 Di f I9or obenzhydrol ( 1 g, 4.54 mmol) was dissolved in

_ . s " _
12-FefizhydhyTh-cheonfato Aoyl ehiea0l 8 feellc Hiq 2 radedERiative
Pracédiire SolRE’6):33-Rromo-grié-chlgtphienybddoyo-butyeic icidt (it 2 mgas 4
o R AR R e L
mijiand heategirto 408 °6 ferrd, migptesdn g g STowpve aders dhe eadtian erixture
IG5 P A Sl 08, R B OBE TR
froNMRHEEDE Bye 77 eha(53% ) gsllowl phwder: BHNMR (DMFO-alall 5 B. B, 2H),

5486, M 7,30 SR, 28 0, 0 9 b 70 (TR 8 67 iz, o),

12824br £ the(CRRYNenzhydrol (5 g, 20 mmol)

In an analogous way, the following compounds were made:

SN
S
A2 0~ OH Q

[2-Benzhydryl-4-(2,5-dimethoxy-phenyl)-thiazol-5-yl]-acetic acid. LC/MS
(an10p8): Rt 3.18 min, m/z 446 [M + 1]; "H NMR (DMSO-d6): § 3.59 (s, 2H), 5.92 (s,
1H), 6.85 (d, J = 3.0 Hz, 1H), 6.96 (dd, J = 8.9 and 3.0 Hz), 7.04 (d, J = 8.5 Hz), 7.22-
7.45 (m, 10H).

[2-Benzhydryl-4-(5-chloro-2-methoxy-phenyl)-thiazol-5-yl]-acetic acid. LC/MS
(an10p8): Rt 3.70 min, m/z 450 [M + 1]; "H NMR (DMSO-ds): 5 3.60 (s, 2H), 3.73 (s,
3H), 5.93 (s, 1H), 7.14 (d, J = Hz, 1H), 7.28 (m, 3H), 7.36 (m, 8H), 7.44 (m, 1H).
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was dissolved in dry CH2CI2 (50 m.) then cooled to O
OC. Thionylchloride (1.5 m |, 20 nmol) was added
WG b@dliyeo0iThe m xture was stirred at room t enperPEt/BPB®05/005882
for4dh. The m xture was concentrated under vacuum The
as dissolved in dry CH2CI 2 (10 ml _) and added
fupe of potassiumcyanide (2.6 g, 40 nmmol) and
-6 (500 ng) dissolved in dry CH2ClI 2 (20 ml ).
ry vas stirred over night at room
A4 enpefat UTe. The mixture was transferred into water

o SRR A5 e e e S 3R ST i)

2.93mire ni/z 404 M + e H NBIRACOCM)SS 8.85 () .88 € 1H),0Mm12 (m,
t et at | ve 54 g (50%9 of the title

2*@0%%‘5?1’@:‘"&@1%&7%-%%9-: d 3.82 (s, 6H), 5.07 (s,
1H)

6.90 (m 4H), 7.25 (m 4H).

| nt er medi at e- 23( 4- Met hoxy- phenyl ) - phenyl -acetonitril e.
(4- Met ho henyl )acetonitrile (5 M _, 37 mmol) was
d?'v\di ry benzene (10 nL) in a flanedried fl ask
under Mstro . The m xture was heated to reflux and

bromng (1.9 nlL, 37 mmol) was added in small portions
ADver ® h. The m xture was stirred at reflux for 30

] e { ' ' f Al .
4P S IEE (B omre ity I8l 84 f-dtor el L O
(ami OpBY IR ABEmBT, m/z 684 B +rigf HUINMRADMS Ordg)ha 6.32dod, @8l),t3061 (m,
o) e r he, I re was transferred into 1N
1%%&%%@#&@1@% G R et hyl et her. The
organic layer was dried (MySO 4) and concentrated. The
psoduct was purified by flash chromatography on Si Q2
to ve, 1 g (16% of the title conpound: 1H NWMR
( J 3.82 (s, 3H), 5.12 (s, 1H), 6.90 (m 2H),
7.27 (m , 7.37 (m 5H). Internedi ate-24

A&- (4°CAl or o- phenyl ) - 3- phenyl -t hi opr opi onani de -

(4 RS S Ry S-SR S A b opyi)-thiazol-5-yl]-acetic acid: LC/MS
(an10p8): Rt 3.1 min, m/z 372 [M+1].

[2-[1-(4-Chloro-phenyl)-2-phenyl-ethyi]-4-(4-fluoro-phenyl)-thiazol-5-yl]-acetic
acid. '"H NMR (DMSO-ds): & 3.32 (m, 1H), 3.61 (m, 1H), 3.84 (s, 2H (CH,)), 4.80 (m,
1H (CH)).

&

cl
N\
= O
s

A8 °
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(RP5): 2-(4-Chloro-phenyl)-3-phenyl-propionitrile (200
nmg, 0.8 mmol) was dissolved in pyridine (5 nL) and

wo eoostiispbri ne (1 nL). The mi xture was sat ur aPEOEPZ0D$005882
hydrogen sul fide and stirred under an atnosphere of

SRR L 1L SRR S 1 s

acidhs MR (DMSB-dBE 5 3191 d2MMBSDA(s, iRl 73Tr(oe 9H) 41801 (d, o =

y uct, which was used directly
Sgﬁﬁfhéghgﬁ@tepsﬁ?\*%ﬁ@(mo d6): d 3.17 (dd, J =
8.1, 13.8 Hz, 3.75 (dd, J = 7.0, 13.8 Hz, 1H),
4.03 (t, Je= 7. 5 Hz 1H) and 7.20 (m 9H). In an
gy, the foI | owi ng conpounds were nade:
- 25 2-Phenyl -t hi obutyram de. LC/ M5
2.9 mn, mz 180 [M+ 1]. 1H NWR (CDClI 3):
3H) ; 201(m 1H; 2.41 (m 1H); 3.75 (dd,
A?1 6>esdbr s, 1H): 7.36 (m 5H); 7.58 (br s, 1M).
mt er redi at e- 262- (4- Cnl or o- phenyl ) - 2- phenyl -t hi oacet am

{4-dChldid- bWEh)(IFm 8-ch ﬁ»r&pﬁgnﬂ}z_ phanyl-bthyfjrthiitoRb 4/ )2acetic
oGS R i o o DR g A o,

1Hdzs 64 F(Bid J=B8®0(dnd 13.93, ?HZ% & (s, 2HCHLBRA mdl(at/&-iﬁo 1H

|s (4-f1l uoro- phenyl t hi oacet am de.
Cﬂ'&bCI d 5.57 (s, 1H), 6.76 (br s, 1H (NH)), 7.08
(m 4H) and 7.23 (m 4H) and 7.68 (br s, 1H (NH)).
| nt er medi at e- 29
, et hoxy- phenyl ) -t hi oacet am de. LC/ M5
(a 8)n 2.96 mn, mz 288 [M+ H; 1H NVR (CDCl 3)
: d 378 (sH), 5.54 (s, 1H), 6.83 (bs, 1H (NH)),

(o]

[2-[(4-Chloro-phenyl)-phenyl-methyl]-4-(4-fluoro-phenyl)-thiazol-5-yl]-acetic
acid. LC/MS (an10p8): Rt 5.04 min, m/z 438 [M + 1}; "H NMR (DMSO-ds): & 3.83 (s,
2H), 5.86 (s, 1H), 7.11 (m, 2H), 7.20-7.40 (m, SH), 7.55 (m, 2H).

O

Q\g; o
A1 W °
(2-Benzhydryl-4-phenyl-thiazol-5-yl)-acetic acid. LC/MS (an10p8): Rt 3.95 min,
m/z 386 [M + H]; 'H NMR (CDCls): 5 3.85 (s, 2H), 6.01 (s, 1H), 7.22-7.48 (m, 12H)
and 7.60 (m, 2H).

by
: E\ d O
A2 W
[2-Benzhydryl-4-(4-methoxy-phenyl)-thiazol-5-yl]-acetic acid. LC/MS (an10p8):
Rt 3.52 min, m/z 416 [M + H]; '"H NMR (CDCls): 5 3.84 (s, 3H), 3.85 (s, 2H), 5.86 (s,
1H), 6.97 (m, 2H), 7.26-7.37 (m, 10H) and 7.54 (m, 2H).
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4H), 7.18 (m 4H), 7.73 (br s, 1H (NH)).
| nt er medi at e- 30
wQ@2(04AMddhoXy- phenyl ) - 2- phenyl -t hi oacet am de. A¢I/BIR05/005882
(CDCI3): d 3.82 (s, 3H), 5.59 (s, 1H), 6.83 (bs, 1H
(NH), 6.90 (m 2H), 7.18 (m 2H), 7.35 (m 5H), 7.76
(bs, 1H (NH)). Internedi ate-31
2-(4-Fl uorphenyl) 2- phenyl -t hi oacet am de. 1H NMWR
( . @ 5.61 (s, 1H) 6.84 (br s, 1H (NH)), 7.06
‘.(m 2H), 7.37 (m 5H), 7.86 (br s,1 H

Afanter Pat e- 322- (3, 4-Di fluoro-phenyl)-2-phenyl -t hi oac
etamde. 1H NMR (CDCI3) : d 5.56 (s, 1H), 6.81 (br s,
{44 4:Chiprpyphenyti2-{(Afluprp-phenyly- pbﬁﬂylzwthvﬂ-tbsazphﬁ cetic

acid. %%/M@(aﬁ%p&) 7Rt%29£4 J?irn Py a%h M“ﬂ)rl] 'H HNMR (DMSO:ds): 8 3.91 (s,
- Benzh dr%/l- - (4-chl oro- hen 6)67(‘ I azo

aceti c
c@ 80 {s, REDr 3@ (Madtivé. ZBK%éUhre'S Ry 6H), 7.54 (]m 2H), 7.59

m32,3 el5 s | or ophenyl ) - 4- oxo-butyric acid ( 1 19
( ny, 5’0%{)?’)@nd 2, 2-di phenyl -t hi oacet ani de (91 ng,
0.4 mvol) was dissolved in DM ( 1 nmL) and heated to

100 OC for O mnutes in a mcrowave oven. The
reaq ture was poured into water at 0 OC. The
pre on was filtered off and recrystallized from

ve 77 ng (549 vyellow powder: 1H NWMR
d 3. 91 (s, 2H), 5.96 (s, 1H), 7.37 (m
A1110H) 752(dJ 8.48 Hz, 2H), 7.60 (d, J = 8.67 Hz,

[2%5?51—(4%63’8 ;{h@'n n&étﬁy‘]m%?rojd?\eﬁpl)ﬁﬂﬁkﬂﬂﬁ Vij-dtiéte aH?P

S were

Lq/¥SHen 'Tan i, m/amfmw B hAMR (OISO el 153589 (5 21,
s.ﬁlf(fsi, iw’ﬂ ((n#%—%% Oﬂg) 74Rt(n34ﬂlfbﬂf(m 'Hn—ff) 446 [M +

{4-(4-Fluoro-phenyl)-2-[(4-methoxy-phenyl)-phenyl-methyl]-thiazol-5-yl}-acetic
acid. LC/MS (an10p8): Rt 3.45 min, m/z 434 [M + H]; "H NMR (CDCl,): & 3.81 (s,
3H), 3.84 (s, 2H), 5.81 (s, 1H), 6.89 (m, 2H), 7.12 (m, 2H), 7.24 (m, 2H), 7.28-7.38
(m, 5H), 7.58 (m, 2H). *C-APT (CDCl,): 8 32.79 (CH,), 54.62, 55.65 (CH4/CH).

A16 HO
{4-(4-Chloro-phenyl)-2-[(4-methoxy-phenyl)-phenyl-methyl]-thiazol-5-yl}-acetic
acid. LC/MS (an10p8): Rt 3.71 min, m/z 450 [M + H]; '"H NMR (CDCl,): & 3.81 (s,
3H), 3.84 (s, 2H), 5.84 (s, 1H), 6.87 (m, 2H), 7.21 (m, 2H), 7.24-7.36 (m, §5H), 7.41
(m, 2H), 7.55 (m, 2H). "*C-APT (CDCl,): 6 32.83 (CH,), 54.57, 55.66 (CH3 / CH).
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1H), 6.85 (d, J 30Hz 1H), 6.96 (dd, J = 8.9 and
3.0 Hz), 704(d J = 5|—|z) 7.22- 7.45 (m 10H).
WO 200Bemoby dr yl - 4- (5 chl or o- 2- net hoxy- phenyl ) - t P BERP1005005882

yl]-acetic acid. I\/B(an 08) Rt 3.70 min, mz 450
[M+ 1]; NI\/R(DI\/SO 6) : d 3.60 (s, 2H), 3.73 (s,
3)—%, 5.93 1H), 4 (d, J = Hz, 1H), 7.28 (m 3H),
7. Ny 744(m

dryI 4- (4-fluoro-phenyl)-thiazol-5-yl]-ac
etlc ac FMS (anl0p8): Rt 2.93 min, mz 404 [M +
A1) ; 1H°NI\/R (CDCI 3) : d3.85 (s, 2H), 5.88 (s, 1H),

{4?412»1 mﬁn?éi%ﬂ)-%g& |f|§§r<{-mxerilﬁ)"ﬁ5hen7yl aethii-tkigkol-5-yl}-acetic
§r(9m1QPlB )RD-'% ramnvf549¢ M ad8t IHNME E€DClgy §18.89 (S

2H %‘%@((},BHH Ro4 nZ41H1)1 ﬂ1sginz ﬂf"r to{dn 5%}47'\!&('3%
(m42|7|s ’?qrAPImc )6%:[ 80 (QHM"G%( nyI) - (1
- phenyl - propyl ) -t hi azol -5-yl ] -acetic acid: LC M5
(anl0p8): Rt 3.1 mn, mz 372 [ M+1].
[2-]1-(4- oro phenyl ) - 2- phenyl - et hyl ] -4-(4-fl uoro-ph
[ -5-yl]-acetic acid. 1H NW\R (DVMSO-d 6) : d
32@28 3.61 (m 1H), 3.84 (s, 2H (CH2)), 4.80
m 1H -
A1(@CH))H<{ (4% Chl oro phenyl) 2-[(4-chl oro- phenyl) phenyl
-t hi azol I} acetic acid. 1H N
[2@(334 QE'U(%O Pbﬂrvl)@hemv (methyllyd-(4fl efrf%'?e"yﬂyth'a#%é &ﬂbacejlc
acid. 8. CHUsHiEn10p8): RtZa feDm(nd m/2] 430 W 29—|]H2H NRIR) ﬁCDCIa) 5 3. 88 (s
4- Chl orog) S; pheny % p enyl s
2H)5 3 5 HHOPS B0 1), 2B 30 o1 4 KB, R T, 21, G-
AF: bb@ﬂgné 30165 (éﬁ% BM#@](CH?-H NVR (DVBGd 6): d 3. 32 (m
)—8 .90 and 13.94, 1H), 3.86 (s, 2H
(CH2)) and 4 81 (t J =7.90, 1H (CH)).
[2-](4-Ch o phenyl ) - phenyl - met hyl | - 4- (4-f | uor o- pheny

l)@\a& -yl]-acetic

{4-(4-FIuoro-phenyl)-2-[phenyl-(4-trifluoromethyl-benzoylamino)-methyl]-
thiazol-5-yl}-acetic acid. LC/MS (an10p8): Rt 2.88 min, m/z 515 [M + HJ; '"H NMR
(DMSO-ds): 6 3.90 (s, 2H), 6.64 (d, J = 8.2 Hz, 1H), 7.30 (m, 2H), 7.36-7.45 (m, 3H),
7.54-7.65 (m, 4H), 7.87 (d, J = 8.2 Hz, 2H), 8.16 (d, J = 8.2 Hz, 2H), 9.87 (m, 1H
(NH)) and 12.82 (s, 1H (OH)).

[2-[Bis-(4-methoxy-phenyl)-methyl]-4-(4-fluoro-phenyl)-thiazol-5-yl]-acetic acid.
LC/MS (an10p8): Rt 2.17 min, m/z 464 [M + H]; '"H NMR (CDCl,): & 3.81 (s, 6H), 3.83
(s, 2H), 5.77 (s, 1H), 6.89 (m, 4H), 7.11 (m, 2H), 7.22 (m, 4H), 7.56 (m, 2H).
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acid. LM (anl0p8): Rt 5.04 mn, mz 438 [M+ 1]; 1H
NVR (DMSO-d 6): d 3.83 (s, 2H), 5.86 (s, 1H), 7.1 1
W@ 20052H0p1 7. 20-7.40 (m 9H), 7.55 (m 2H). PCT/EP2005/005882
(2 Benzhydryl - 4- phenyl -t hi azol -5-yl)-acetic acid.
(an10p8) Rt 3.95 min, mz 386 [M+ H; 1H NWR
( 3): 85 (s, 2H), 6.01 (s, 1H), 7.22-7.48 (m

12H)o (m 2H).
[ 2-Be 4- (4- met hoxy- phenyl ) -t hi azol -5-yl ] -acet|
c acid. an10p8) Rt 3.52 min, nmz416 [M+ H;

H NMR (4 ) . d 3.84 (s, 3H), 3.85 (s, 2H), 5.86

s, 1H), 6.97 (m 2H), 7.26-7.37 (m 10H) and 7.54 (m
[2-lié)1zlwdI@M@Mﬁnoxvlhfhvhvl)-_ﬂﬁ[atdl_-ﬂ‘-vlireceﬁqahiidywﬁ\g@myﬂpfm
(S) - | 29" T | p
il e 3769 Jiph 1 AR (OGO R e obe &y 1o g7 (m
4H)S7.12Kin, 118), GR5(E41 (rh)12H), 288(m 28H) , 7.29 (m 1H),

7.36-7.43 (m 6H), 7.54 (m 2H), 7.59 (m 2H), 12.87
(br s, 1H).

[2-[Bis-( | uor o- phenyl ) -net hyl ]-4-(4-fl uoro-phenyl) -
t hi | -5-yi1]-acetic acid. LCMS (anl0p8): R 4.81
[M+ H; 1HNW (DVMSO-C6): d 3.89 (s

rzw (ié 1H) 710 (m 4H), 7.30 (rr; 2H), 7.41 (m
(m °2H).

4- (4 FI uor o- phenyl ) - 2-[ (4- met hoxy- phenyl ) - phenyl - net h
{45(#{Fluadrosphenyh-2r[(4-hydeaxyepheriyd)-phenyimethyll-tpazol-Syl}-acetic

n : : ' :
ocip g ORGP0 L7713, 21, GORYG e 2t PR e,
7.20Hy 30T 4HY, A53). 2H). 28-7.38 (m 5H), 7.58 (m 2H).
13C- APT (CDCI3): d 32.79 (CH2), 54.62, 55.65 (CH3/CH).
{4- (4-Chl oro-phenyl)-2-[(4-nmet hoxy- phenyl)-phenyl - net h

yI]Fthla -5-yl}-acetic acid. LM (anl0p8): Rt 3.71
m,z O[M+ H; 1IHNW (CDCI3) : d 3.81 (s, 3H),
3 S , 5.84 (s, 1H, 6.87 (m 2H), 7.21 (m

2H), T.24°#36 (m 5H), 7.41 (m 2H), 7.55 (m 2H).
AZHBC-RPP (CDCI 3): d 32. 83(CH2) . 54.57, 55 66(CH3/

Chl or o- phenyl )-2-[(3, 4-di f1 uoro-phenyl)-phen
[Zsﬁeq;quw-]d =(Btflugserphsnyl) }hlaégtﬁ-gl]-acetlc acid. LC/MS Yan10p8) Rt
2.69 min, m/z 404 [M + HJ; '"H NMR (CDCl,): & 3.88 (s, 2H), 5.90 (s, 1H), 7.07 (m,
1H), 7.26-7.41 (m, 13H).

[2-Benzhydryl-4-(4-trifluoromethyl-phenyl)-thiazol-5-yl]-acetic acid. LC/MS
(an10p8): Rt 3.09 min, m/z 455 [M + H]; '"H NMR (CDCls): & 3.91 (s, 2H), 5.91 (s,
1H), 7.34 (m, 10H), 7.72 (m, 4H).

FF F
%N

S
QOH
A25 F
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acid. LM (anl0p8): Rt 3.98 min, mz 456 [M+ H; 1H
NVR (CDCI3) : d 3.89 (s, 2H), 5.79 (s, 1H, 7.04 (m

wdbkdosnteodb (m 2H), 7.25-7.40 (m 5H), 7.44 (npCREP2005/005882
7.53 (m 2H). 13C-APT (CDCI3): d 32.60 (CH2), 54.54

[2{B{ka-fuorp o enyllimethul-4- 3 &-fifluore-ppeavl)-Hhiazol:S-vil-acet]
acid. A£AMSgay| QPBAFHLE 16 min, m/z ¥28 -+ (HIn HONMIR (o;@aa ae A

2”2158?;%) g ‘H} WH?IW?(%?@H)J_‘)Q(S%WS%f? 2 5. 83

, 7.58 (m 2H). 13CAPT (CDCI3) : d 32.65 (CH2),
54. 46 (CH).
{ 4~¢A- Fl ugrp- phenyl ) - 2- [ phenyl - (4-trifl uoronet hyl - benz
oyl Q) et hyl ] - thiazol-5-yl}-acetic acid. LC/ M5

(anlOp8y- \Rt 2.88 min, mz 515 [M+ H; 1H NWR (Dvs(Qd
AZ%) : o@.(s 2H) , 664(d, J =8.2 H, 1H), 7.30

m DH), 7.36-7.45 (m 3H), 7.54-7.65 (m 4H), 7.87
[2-B&nzBydry8 443 [zdifl ddho-pBe ) -thibzol-5-y1]8ace tidzacid.H)G/MS. (8 10p8):

R di ko B HI M et S84 2 B35 WReTgPy™

1H)I NReZB7- (o, YH) - e {rc1Hici d. LC/I\/S(anlOpS) Rt 2.17
mn, mz 464 [M+ H; 1H NWVR (CDCI3) : d 3.81 (s, 6H),
3. 83 (s, 2H), 5.77 (s, 1H), 6.89 (m 4H), 7.1 1 (m

Fm 4H), 7.56 (m

{zhydr yM ~- phenoxy- phenyl Hhi azol - S-yl J-aceti c

V6 (anl0p8): Rt 4.04 min, mz 478 [M+ H; 1H
© d 3.88 (s, 2H), 5.87 (s, 1H), 7.07 (m

4H) o m 1H), 7.25-7.41 (m 12H), 7.58 (m 2H).
A274” ( 4-Fl uoro- phenyl ) - 2- [ ( 4- hydr oxy- phenyl ) - phenyl - met h
[Zégbis 624t¥'ll?b7r8|-p rzl)}m&ﬁgﬁmc(ﬁ‘fdd}’o-pﬂd m-@y-aceﬂc Acid!

LGHMS, (a|7 %)ﬂg@ § min, 4;,4;44(7[1@3 HliqH B CDCI3) 6392((5 2H), 5.82
(s[ﬂq)B?l@afC(/bhd&M} 7424C7'52§|(M06|¢yé}{b6ﬁw1mtﬁl|)azol 5-yl]-acetic
404 [M+ H; 1H
NI\/R(CDCIS) : d388(s 2H) 15 90(s 1H), 7.07 (m

@”
p tBuOK, DMF
N=

Synthesis of nitrile intermediates — Representative Procedure 7 (RP7): To a

cooled (5 °C) solution of Potassium tert-butoxide (2.1 mmol) in dry DMF (0.6ml) was
added a mixture of the benzonitrile (1 mmol) and the 2-Chloro-pyridine (1.1 mmol) in
dry DMF (0.4ml). After O/N stirring at RT, ag. NH,Cl and EtOAc were added. The
organic phase was separated, dried over MgSO, and concentrated in vacuo. The
residue was purified over silica gel chromatography to give the desired product,

which precipitated upon treatment with Et;0O.
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1H), 7.26-7.41 (m 13H).

[ 2- Benzhydryl -4-(4-trifluoronethyl-phenyl)-thiazol-5-y
wd)]zooa,uatobr: acid. LM (anl0p8): Rt 3.09 m n, PCREBDHB5/005882

[M+ H; 1IHNW (CDCI3) : d 3.91 (s, 2H), 5.91 (s,

e lonydrodndriy 2 il Lo (e v methy hispol-3-yp et sid.

Titsheappoundiwaszwepdey Ifrprra%btqrrap 4t4- ahlowh@y()zﬁnqmda)tyriqacid

ang &@yr‘.?p idin %28 thi %c&i&#me%g%?@ﬁg(t&g%%g w7-3 cHis( s

(aﬁ1i@)w09g)nun%§/§iz422 [M + H]* 'H NMR (CDCls): & 3.86 (s 2%22@

d di fl h [)-thi | -5-yl

1H) 7 B N, £ e e YR B e e m e ans M
H]; 1H NI\/R(CDCIS) - d 3.88 (s, 2H), 5.81 (s, 1H)),

726737(m 9H) , 748(m 1H)

-acetic acid. LC/I\/S(anlOpS) Rt 308
z4[M+H] 1HNI\/R(CDCIS) :d 3.92 (s, 2H)

Synthe5|s of nitrile |nterrred| ates -

MR&&M@%@@&M@WMW&-MWWM) phemyl:methylldthiazgl-5gl)-
acefik %%:ICP Fritfef oﬁ%@ﬁé Wé@p?é‘darécﬁf'&ﬁ @%m@&-%ﬁt—&ﬁl&b)pHeﬂYlfiﬁlbxo-

was added a m xture of the benzonitri

bufyriersid) anghet (3-RBlopa-eyridi-8-ypya-Phirwkthicpcatammids cdordieg tp RP6
and&pt: Q_dﬂk)(anﬁ%%?ht ge%' riih] Mz'c{& ?ﬁw Rhy.ag- Nl\hk"é@bgﬁ?% 3.83

Et OAc wer e "ad organi ¢ phase was separ at
(sckti)e@.68\er1HIyBRY - Afrd, be)nZé}nl 14éme5H) 7.5/ec4id). 7Thed, 1H), 8.6
(d& e eghydue was purified over silica gel chromatography to

gl ve? the desired product, which precipitated upon
treatnment with
| or o- phenyl ) -2-( phenyl -pyridi n-2-yl - net hy
-yl]-acetic acid. Title conmpound was

3- br onp-*4- chl or o- phenyl ) - 4- oxo- butyric acid and
2- phenyP- 2-pyri di n-2-yl -t hi oacet anm de according to RP6
A¥hd RP7: LC/MB (an10p8) Rt 3.00 min, mz 422 [M+ H +;

{4 3(BLPNGR o Sy B3 [ (F-rietRBx{-DheRYl)-pyRdih-2-§I-methyl]-thiazol-5-y1}-
acetic acid. Title compound was prepared from 3-bromo-4-(4-fluoro-phenyl)-4-oxo-
butyric acid and 2-(4-methoxy-phenyl)-2-pyridin-2-yl-thioacetamide according to RP6
and RP7: LC/MS (an10p8) Rt 2.20 min, m/z 434 [M + H]".

cl N
N =
! s
Ho  © o
1 /

{4-(4-Chloro-phenyl)-2-[(4-methoxy-phenyl)-pyridin-2-yl-methyl]-thiazol-5-yl}-
acetic acid. Title compound was prepared from 3-bromo-4-(4-chloro-phenyt)-4-oxo-
butyric acid and 2-(4-methoxy-phenyl)-2-pyridin-2-yl-thioacetamide according to RP6
and RP7: LC/MS (an10p8) Rt 2.37 min, m/z 450.5 [M + H]*; '"H NMR (CDCls): 6 3.75
(s, 3H), 3.78 (s, 2H) 6.0 (s, 1H), 6.9 (d, 2H), 7.2 (t, 1H), 7.3 (m, 4H), 7.4 (d, 1H), 7.5
(d, 2H), 7.6 (dt, 1H), 8.1 (d, 1H).
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1H), 7.2-8.0 (m 12H), 8.7 (d, 1H).
{4-(4-Chl oro-phenyl )-2-[(3-chl oro-pyridin-2-yl)-phenyl

wo pshydopt t hi azol -5-yl}- acetic acid. Title coPQDEPINOS/005882
was prepared from

3 bronD 4- (4- chl or o- phenyl) 4- oxobutyric acid and
| or yridin-2-yl)-2-phenyl -thi oacet am de
acco dimg—< o RP6 and RP7: LC/ MBS (anl0p8) Rt 3.54 min,
mz 45 +|—|]+ 1H NVR (CDCI 3): d 3.83 (s, 2H),
A;ﬁ66+(o , 2-7.3 (m 1H), 7.3-7.4 (m 5H), 7.5

, 8.6 (dd, 1H). . . . .
{4 C("Aofprml)p%(éimqwezy[‘men(%ﬂm%-ﬁ'f'féﬁ‘}'rfé-vgw?ﬁ? acig, Jitl
cotnp@ah@We]; prr aae?QOﬂrorﬁ%rbmoac@imoracdh@!nymidxs-b@m@wadand 2-

cYaoRPRIe: pJDBM t?lpa@i@mﬁﬁé}?wﬁ'n@ BRGNS (@0R8HRES.20 min,
m/Z-404- - phenyl ) -2-pyridi n-2-yl -t hi oacet am de
accordi ng o RP6 and RP7: LC/ M5 (anl0p8) Rt 2.20 mn,
mz 434 [M + H] +.
{4 (4-Chl or phenyl ) - 2-[ (4- met hoxy- phenyl ) - pyridi n-2-y

yI iazol -5-yl}- acetic acid. Title conpound
from
3 bro %~ chl or o- phenyl ) - 4- oxobutyric acid and
A3% (4-8€PhoXy- phenyl)-2-pyridin-2-yl-thi oacetarnide

according to RP6 and RP7: LC/ M5 (anl0p8) Rt 2.37 nin,
lzﬂ%cmtsnf%rhomqlqamlﬂpl)-mﬂ“(lﬂmﬁ‘xﬂ'4 (:1 fiorg-ghenybtiazol-5-

yl}'sagtﬁlc(a%ld 2TH)e @anpc(u%d deé)preéargd frgm §B9on70 3—(4 ?Iuor@)lﬂwenﬂ) 3
oxpd)utyrlc aC|d and 2( cyclobutyl -2- phen§/l thloacetamlde accordlng to RP6 LC/MS

(el o G250z S92 S SRy BTV, 21
T

hi'azol - -aceti c_aci Titl e conpound prepar ed
2H)r S 8P, bfmgnf} He, (15).ch8 Yp o2 BAYI(§-l= >5@1b|df\%) E@é’noﬁH)
7_@@?24,4 . (FY'ZI—% phenyl - t hi oacet am de according to
RP6:" L&l\/s (anl0Op8) Rt 3.20 min, mz425.4 [M+ H]+
t 2- [ (Cycl obut anecar bonyl - am no) - phenyl -net hyl ] -4-(4-f1
uow henyl ) -t hi azol -5- yl] -acetic acid. Title

co repared from
3- br onpl -f 1 uoro- phenyl ) - 4-
A34 w0

[2-Biphenyl-2-ylmethyl-4-(4-chloro-phenyl)-thiazol-5-yl]-acetic acid. Title
compound was prepared from 3-bromo-4-(4-chloro-phenyl)-4-oxo-butyric acid and 2-
biphenyl-2-yl-thioacetamide according to RP6: LC/MS (an10p8) Rt 4.94 min, m/z
419.4 [M + HJ*; "H NMR (CDCls): & 3.83 (s, 2H), 4.33 (s, 2H),7.3-7.5 (m, 13H).

[of]
QE%O
5 Ho O

[4-(4-Chloro-phenyl)-2-(2-phenoxy-benzyl)-thiazol-5-yl]-acetic acid. Title
compound was prepared from 3-bromo-4-(4-chloro-phenyl)-4-oxo-butyric acid and 2-
(2-phenoxy-phenyl)-thioacetamide according to RP6: LC/MS (an10p8) Rt 3.80 min,
m/z 435.4 [M + H]"; '"H NMR (CDCl,): § 3.82 (s, 2H), 4.39 (s, 2H), 6.9 (d, 1H), 7.0 (d,
2H), 7.1 (m, 2H), 7.2-7.3 (m, 3H), 7.4 (t, 3H), 7.5 (d, 2H).
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oxo-butyric acid and
2-cycl obutyl - 2- phenyl -t hi oacet am de accordi ng to RP6:
WO tobB1pan10p8): Rt 2.01 min, mz 425 [M + H|; pAHEPBS/005882
(€bCl3) : d1.92 (m 2H), 2.19 (m 2H), 3.13 (p, J =
8.4 Hz, 1H), 3.81(s, 2H), 6.49 (d, J = 7.5, 1H

(N 7.13 ( 3H), 7.36 (m 4H) and 7.54 (m 2H).
[ 2- nyl yI nmet hyl - 4- (4- chl or o- phenyl ) -t hi azol -5-y
|]-aceflig agid. Title conpound was prepared from

3- br onn- 4- chl or o- phenyl ) - 4- oxo-butyric acid and 2-
Apd phé‘hycf -2-yl -thi oacetam de according to RP6: LC/ M5

+ et .
e SRRy 2 y oy Aoy oo diRofad e i e
cq‘g;pq;qnd was prepared from 3-bromo-4-(4-fluoro-phenyl)-4-oxo-butyric acid and 2-
b’\itﬁér(yﬂzglwc;a%g@%@éf Féé&di%t&ﬁﬁ@&@n/@@ﬁ%as tF{l'z?@d’%rn? ml% 403
-aceti'c acid. Title conpound was prepare rom
[NB+ 5] 6 il NIMR 4CRE1: b 5 Fhesn2H), 4B Tog o2l 7yr {t2HIC 7 8- 75 ¢m 21 1H).
(2- phenoxy- phenyl ) -t hi oacet am de according to RP6:
LC M5 (anl0p8) Rt 3.80 min, mz 435.4 [M+ H+; 1H NWR
(CDCl 3) dF%._B@Z (s, 2H), 4.39 (s, 2H), 6.9 (d, 1H),
H, 70&m 2H), 7.2-7.3 (m 3H), 7.4 (t,
: d, R
MR- henyos, 2w,y Te 4- -q‘or o- phenyl ) -t hi azol
d -acetig acid - Title kgnpound)was prepared from
3- ronD-4-(4D-§”Pﬁ2 )ﬁto?'gef‘phen | ) - 4- oXo-butyric acid and 2-
bigh®nyl - 2- yI - t hi oacet amdd€ according to RP6: LC/ MS
(anlOp8) Rt 2.60 min, mz 403 [M+ H +;, 1H NMR
(CDCI3): d 3.78 (s, 2H), 4.31 (s, 2H), 7.1 (t, 2H),
Representativenprdcddure BBRP8Repr esent ati ve procedure 8

P ] d(,PPh3 ~ K2 |
0By 4 PRSI B b BB 1 R0 Bl
ageiio ¥idd hchrodipancbtheespesatindingnihenyll bobaioadic (48 ingmﬁlliniso
LA A 7 , heat at.
ofJERb e 2 gk el T80 T b g b ilhe.
Aﬁﬁtoepl}ngawetermwﬁt dcid rand EtQACc wees addedid@he sdliemstetiald were
filf@?éo%ﬂ‘ Qrkdsth%ﬁtfate was concentrated in vacuo. The residue was taken up in

hot acetonitrile and solid particles were filtered off. The filtrate was allowed to cool to

RT, upon which the desired compound precipitated. In some occasions, the crude
material was purified by chromatography.

Intermediate-33 HO
[2-(2-Bromo-benzyl)-4-(4-fluoro-phenyl)-thiazol-5-yl]-acetic acid. Title compound
was prepared from 3-bromo-4-(4-fluoro-phenyl)-4-oxo-butyric acid and 2-(2-bromo-
phenyl)-thioacetamide according to RP6: LC/MS (an10p8) Rt 2.22 min, m/z 405.4
[M + H]"; "TH NMR (CDCl5): & 3.85 (s, 2H), 4.55 (s, 2H), 7.1 (m, 3H), 7.3 (t, 1H), 7.4 (d,
1H), 7.5-7.6 (m, 3H).
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filtered off and the filtrate was concentrated in

vacuo. The residue was taken up in hot acetonitrile
waonsaododd particles were filtered off. The fiPeT/BP®05/005882

was allowed to cool to RT, upon which the desired

(ofe! und precipitated. In sonme occasions, the crude

mat a 3 ari fied by chromat ography.

I nter Tal ¢

[2-(2 Brobenzyl) 4- (4-fluoro-phenyl)-thiazol-5-yl]-
A¥cettoc ‘acid. Title conpound was prepared from

38 P e A S by LTty 8y ot

acid:/Tite gaamprops wartprenared fipm [2162-t>rom®5ban2[ym4+(4l-fjuef0-mlhewm

th'%@g'@'acf&f %c@g’aEQ mg%yrfhﬁﬁg t%ﬁ%n %la'gld a%cérdﬁw@to %Hé LC/MS

(a3t9p8) Rt 2£5Iﬁnunntz-4mdw+ HI"2H BIMRr&ED\@Ix)ySBLWsnI}l'Ié) 3.8y (syéH),
4%%‘;:% L3 ?égrﬁ"ﬁmkiﬁf‘ ]iH)c%gﬁJ’z% QSVC ot ?ph\gﬁil ) -

t hi azol -5-yl]-acetic acid and 3- nethoxyphenyl bor oni c
acid accordinggto RP8: LC/MS (anlOp8) Rt 2.65 min, niz
./1IH NVR (CDCI3): d 3.76 (s, 3H), 3.81 (s,
{,Y2H), 6.8-6.9 (m 2H), 7.1 (t, 1H),
H, 7.7 (m 2H).

- cy bi phenyl - 2-yl net hyl ) - 4- (4-f | uor o- phenyl ) -
A&&ﬂ a®ol’ 5- yI] acetic acid. Tltle conpound was prepared

2 aro-hiphph AR RV A rur s DHSRONBRER S y1j-acetic

acatTtﬂea;cmpumdwg% preRpe@d framn MR kramog@&nzy)-4 244lvonerphent)-z

th%é? é—m %ce"’kﬁc?%ﬂd%g&%nﬁﬂ bor rll\)é a%@! éfE? éi?r@to RP&34.d/fis

(a{lmpl(B?&Rt Ra@trgih am 2428 Mpoh By BIJ\%R @ﬁlly) P-3B4( (8- 2rgner36 {ph
n Cl itle co oun was
"@rZﬂa i g a’rzgkﬁ(ﬂy(%') &dczbr@nzyl) 4- (4-11 uor o phenyl ) -

thiazol -5-yl]-acetic acid and 3-acetam dobenzene
bofoni c acid accordl ng to RP8:

O
O
A39 HO

[2-(3'-Acetylamino-biphenyl-2-yImethyl)-4-(4-fluoro-phenyl)-thiazol-5-yl]-acetic

acid. Title compound was prepared from [2-(2-bromo-benzyl)-4-(4-fluoro-phenyl)-
thiazol-5-yl}-acetic acid and 3-acetamidobenzene boronic acid according to RP8:
LC/MS (an10p8) Rt 2.18 min, m/z 460 [M + H]"; "H NMR (CDCls): & 1.98 (s, 3H), 3.78
(s, 2H), 4.3 (s, 2H), 7.0-7.1 (m, 4H), 7.2-7.4 (m, 2H), 7.4 (m, 4H), 7.6 (m, 2H).

[4-(4-Fluoro-phenyl)-2-(4'-methoxy-biphenyl-2-ylmethyl)-thiazol-5-yl]-acetic
acid. Title compound was prepared from [2-(2-bromo-benzyl)-4-(4-fluoro-phenyl)-
thiazol-5-yl]-acetic acid and 4-methoxyphenyl boronic acid according to RP8: LC/MS
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LC M5 (anl0p8) Rt 2.18 min, mz 460 [M+ H +; 1H NWR
(CDCI3): d 1.98 (s, 3H), 3.78 (s, 2H), 4.3 (s, 2H),

wO2@s/d16bo{m 4H), 7.2-7.4 (m 2H), 7.4 (m 4H)PCTEB2005905882
2

H) .
(aéfotogfgggié%ﬂgp ) P Hﬂ'r dﬂ”W?f D('E’l Dheryy szzllﬂ by ),

acetlic a oun
4.3 @pap 6.9 [dorH), Z-1 &; mpm—bér(]myﬁl)i) Zi’z(@nﬂll-l)o':' G{pnhélﬁyl ) -
thi azol -5-yl]-acetic acid and 4-net hoxyphenyl boronic
aci d accordi ng to RP8: LCO/MS5(aniOp d) Rt 2.60 mn, niz

43 + 1H NVR (CDCI3) : d 3.82 (s, 2H), 3.84(s,
3H), 7 ( 6.9 (d, 2H), 7.1 (t, 2H), 7.2-7.3
(m 5 “ (’m 1H) 7.5 (m 2H).

A%14 (H% o—a phenyl)-2-(2' - nmet hoxy- bi phenyl - 2-yl net hyl

t hi azol -5-yl]-acetic acid. Title conpound was
[4-|M-Epmrefblfengm2[ @:-orizthoxysbipbenyly2-yhdetayl) {thiazoles-ghacytis -

R e

thiatd -5433adelit acid|and Ztidettoky(heDgI t®yonicl aGd atcdgrding 3GIRP83LGMS

(a‘;ﬁ?ﬁ%zfﬁﬁﬂ( S)”z %@Z{Mi? gl?‘( ﬁi‘ Rl&{ﬁﬂcgé"ps)ﬁ 5 571 M5 (s,

2H)24.62s,B80) z@p T, Brdj 2K)o¥ AFmy BHRhaM2-y 14) (n 44 - T.4-00F @n, @y |
)-thiazol -5-yl]-acetic acid. Title conpound was
prepared from

[ 2=(2- Br onp- hénzyl ) - 4- (4-f| uor o- phenyl ) -t hi azol - 5-

yl] nlc d@ and 3, 4- net hyl enedi oxobenzene boronic

acid ngto RP8: LC M5 (anlOp8) R 3.35 mn, mz

447%) 1H NWVR (CDCI 3): d 3.78 (s, 2H), 434(s,
96 (s,

'2H), 6.7 (m 3H), 7.1 (t, 2H, 7.2-7.3
[Zf(fﬂBeﬁlz‘Q:H ﬁd%x()lis-yi-ﬁhnzﬁ)ﬁ (4¥luo henyl)-thlazol-5-yl]-acetlc acld

& (3 ano- bi phe yl net hyl -fluoro-
THe FaaRAUT PRI eRASEY HORZ 2 BroEe e oMb Lo BapRiaEa-5-

yl]fdc@ﬂa: aC|d and 3.4- methylenedloxobenzene boronic acnd accordlng to RP8
br omo- benzyl') - 4- (4-1 uor o- hi azol -

hen
LCIVIB (G0 EanB R348 s 447 iy NVRGTIC ok 678 (o

RS 20 Seire kB Gy o7 PR 22381y 7L 48
7T2)2HB.8 (m 2H), 7.0 (m 4H), 7.2-7.4 (m

6H) . [ 4- (4- Fl uoro- phenyl) 2-(3" -trifluoromethoxy-bi phen
yl-2-ylmethyl)-thiazol-5-yl]-

et

S

A43 0O Q
[2-(3'-Cyano-biphenyl-2-yimethyl)-4-(4-fluoro-phenyl)-thiazol-5-yl]-acetic acid.
Title compound was prepared from [2-(2-bromo-benzyl)-4-(4-fluoro-phenyl)-thiazol-5-
yl]-acetic acid and 3-cyanophenyl boronic acid according to RP8: LC/MS (an10p8) Rt
3.157 min, m/z 428 [M + H]"; "H NMR (CDCls): & 3.55 (s, 2H), 3.9 (s, 2H), 6.8 (m,
2H), 7.0 (m, 4H), 7.2-7.4 (m, 6H).

F F\"T/F
Pxn g
. O

Ad4 HO
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acetic acid. Title conmpound was prepared from

[ 2- (2- brono- benzyl)-4-(4-fl uorophenyl) -
w0 booaaodoeb- yl | -acetic acid and 3-trifl uor onet hexypbmny 005882

boronic acid according to RP8: LC/MS (anlOp8) Rt 3.91
[4T¥lud?64)h6$7|){ﬁw3*tﬁﬂubro&idtw -HiphEh3)2-yliheékhylB-tifiazol ZH-yl]-
acgpf/' aén%T%l'%:omouﬁmas p@pared f?on(urf% (2’L Epo’mo benz%-4 (4-fluoro-

phen*lf thigders-yll-apemesdid and syﬁﬂmmﬂe«hemhbw lbdSfonicrdaid acqolding

J-thiazol cetic Ti
to BREDRFBS [arRPSY Bk S0 (2 T 1o e MR OBt 37P s
2HAC4 8 (§rpdh 17 @Qﬁfzvﬂ) 73 pRETN), 73 (ReH) F48:54nt; @HROt hi 0i C
acid am (1-acetyl pi peridin-
4-yl)-2- phenyl -t hi oacetam de according to RP6: LC/ MS
(aniOpd) 2.32 mn, mz 454.5 [M+ H +.
mCi - phenyl ) -2-(4-phenyl - pi peridin-4-yl)-thiaz
cétic acid. Title conmpound, isolated as its
sal prepared by reacting
(1 - pi peridin-4-
) p'henyl nmet hyl ] - 4- (4- chl or o- phenyl ) -t hi a2ol -5-yl]-a
[zzmméemipibémdm-ﬂ% pHenyliGhethlyI] A5QA Hioro-pBeryd)tidazol-5-yl]-

aogﬂmacm ﬂ‘n eﬁr‘m’pi)%%é%@ls[%&p%fr?_ﬁs &om%nbromoq-{\@crglgrglp%n?/l)A OXO-
bL[t}A'rc(a‘bchHd)T acgthienphenyRpipéridine-4-carbothioic acid amide 2-(1-acetyl-

pua%hen MH‘ A o %&[—&%ké@w ggzﬁ%lordls ng}/ go] Rﬁ&itd/&sal%h%psm 5%2

mid; bf/pm,glfm4-r¢]hl or o- phenyl ) - 4- oxo-butyric acid and 1-
phenyl cycl opropanecar bot hi oi c acid am de according to
RP6: LC/ M5 (anl0p8) Rt 3.57 min, mz 369.8 [M+ H+.
Geaeral :t}hetlcroutet0|mdazole

3- Bronp*4- (A f | uorophenyl) 4- oxo-butyric acid nethyl
est er. )3; Bre#n- 4- (4- fl uorophenyl)-4-oxobutyric acid
A46 5 n‘ﬁ’ol) was di ssolved in methanol (60 m) and

4g(t|allc§}p§+nogﬁnérwo ELS4 bﬁ@nﬂgﬂiﬁénm% -PoLeisiElz 61t 5-01I] QCetidbéidl Title
compound, isolated as its HCI salt, was prepared by reacting [2-[(1-acetyl-piperidin-4-
yi)-phenyl-methyl]-4-(4-chloro-phenyl)-thiazol-5-yl]-acetic acid with 4N aq. HCI at
95°C for 18 hours, followed by evaporation of solvent: LC/MS (an10p8) Rt 2.07 min,

m/z412.4 M+ H".

Cl
\QEN
[ %%
S
6 o' ©

[4-(4-Chloro-phenyl)-2-(1-phenyl-cyclopropyl)-thiazol-5-yl]-acetic acid. Title
compound was prepared from 3-bromo-4-(4-chloro-phenyl)-4-oxo-butyric acid and 1-
phenyl-cyclopropanecarbothioic acid amide according to RP6: LC/MS (an10p8) Rt
3.57 min, m/z 369.8 [M + H]".

General synthetic route to imidazole analogs
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sol vent was evaporated. The residue was stripped wth

di et hyl ether. The product was used directly in the
wmeoos/1sdoep: 1H NVR (CDCI3) : d 3.00 (m 1H), 3rGBEPI0N5/005882
1H), 3.67 (s, 3H), 5.44 (t, 1H), 7.15 (t, 2H), 8.06
(t, 2H). Internediate-35 2, 2-bi phenyl acet am di ne.
Prepared from di phenyl acef‘ ] OaccoEFdi ng to R A
Mbss, W Ma, D. C. Merrer, d eS. o Xue { ahedr on
Let,t, 1995 36, 8;@%764).«@%\@@%10 : R;__(ﬂn 57

R1

[R2- Benzhydryl 5- (4-F4 uor o- pHEMY?Y 31 i ni da ou 4%/ 1 - ac

etic acid. A suspension of 2,2-di phenyl acét @i di ne (10

nmmol ) and potassi um carbonate (38 mml) in THF/ H20

(150 m/ 50 W\heat ed to reflux.

- torophenyl ) - 4- oxo- butyric aci d net hyl
ln%é'tﬁ grgﬁéam’ml) in THF (50 nL) was added slowy. The
3- Bmoﬂdﬂ-ﬂuqrpphmwlbé -oxefhiutyricia¢idrmethyhesten B-Blome-4-(4-

SR R P RS shSRRY olBL e
thiphy sblovide (‘ch meel)(WipS©tied ah @ °CoAtentirrtgeat 806CHomn2i b e
oA P R BB A0 1 ke
usecﬂ dird@ly if MeH}ebct sfébe mNMMCDm;)es 3i00 (FHEHYEs3 R eld), 3.67 (s,

The reaction was stirred at
%ﬁ??t h!ag;aﬁjz&eirﬁvéﬁgg éﬁ 3% HClI was added until pH
<1, and the m xture was extracted with CH2Cl 2. The
organi ¢ phase was dried (MgSO4) and concentrat ed
togi ve the @m ctwas subject to hydrol ysis with Li CH
in vvater/THF L' MS (an10n8): Rt 1.43 nin, mz 387 [M
Bi ol ogl Assays Materials and Met hods
'“Géﬂ‘@ﬂ!ﬁt?éﬁ/orl gin of the cDNA Constructs. The coding

2,2t cetarhitind) Wr8pared from diphenylacetonitrile according to R. A.
Moss, W. Ma, D. C. Merrer, and S. Xue (Tetrahedron Lett. 1995, 36, 8761-8764):
LC/MS (an10p8): Rt 1.57 min, m/z 211 [M+H]".

prss
, SO

[2-Benzhydryl-5-(4-fluoro-phenyl)-3H-imidazol-4-yl]-acetic acid. A suspension of

2,2-diphenylacetamidine (10 mmol) and potassium carbonate (38 mmol) in THF/H20
(150 mL/50 mL) was heated to reflux. 3-Bromo-4-(4-fluorophenyl)-4-oxo-butyric acid
methyl ester (10 mmol) in THF (50 mL) was added slowly. The reaction mixture was
refluxed for 16 h, and then concentrated. The residue was dissolved in water (10 mL)
and extracted with CH2CI2 (10 mL). The organic phase was dried (MgSO,) and
concentrated to produce [2-benzhydryl-5-(4-fluoro-phenyl)-3H-imidazol-4-yl}-acetic
acid methyl ester: LC/MS (an10p8): Rt 3.64 min, m/z 401 [M+H]". The methyl ester in
THF was added excess LIOH'H,O in water. The reaction was stirred at room
temperature over night, 3% HCI was added until pH <1, and the mixture was

extracted with CH,Cl,. The organic phase was dried (MgSO,) and concentrated to
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CRTH2 receptor (genbank accession no NM 004778) was
anplified by PCR froma human hi ppocanpus cDNA |i brary
wanasiinwert ed i nto the pcDNA3. 1(+) expressi on RETEPI005/005882

(invitrogen) via 5 Hind/// and 3" EcoR/ . To generate

, iJd a i : L .

% SFEEES LIRS LEFTEH At ey cantons)

Riclotibminandz B80tMwele anplified, fused in frane by PCR
and subcl oned into the pcDNA3. 1(+)Zeo expression

vector (invitrogen). Human b-arrestin2 (b-arr2)
Ntermnally tagged with GFP2 (barr2-G-P2) and Renill a

&% idfia_sgyyer e purchased from Bi oSignal Packard I nc,
@rrrm—l(:a, nada). The sequence identity of the
MateRals dHd Mbthodeer i fied by restriction endonucl ease

di gests and sequencing in both directions on an ABI

Ggﬁrwﬁgﬁ%{g?kﬁiﬁégﬁf&&gsﬁ‘% cc%rt@/ seq%Ce ée tﬂg %ﬂr%%n

CR/BARFEEE 8L (Feinb BARVEEIeQSbIS NG BINRYIOBFAZ\MLAS-sh Attt By VDR from a

PRERHGSAER? KRAEETY 237 SEEFEY BB REI, UARRIEeSsion

veuloL WhWitkbgevl) NMBEP indFRBrid SRECHER Tiyefidvate aNPRIPDRIBre Rl

R RER R PRSP R R RSP B SO Rl =

STOR ¥adonCRIAVRIRE WeRSBIRPN el Sivis HDDSEABSAGEBERRARITSHTRE into the

PEEPRGPARL L CAAS GPL LSST Se ce
BRI P eI 55 £ 0B LIRS P T g gE ot R Gt
te@hiGARIESHRA Wit GEPE (Ralr2ak Ry age Renillh JRFERGE Were purchased
from BioSignal Packard Inc, (Montreal, Canada). The sequence identity of the

construct was verified by restriction endonuclease digests and sequencing in both
directions on an ABI Prism (Applied Biosystems, Foster City, CA).

Sequence ID CRTH2 (protein sequence):

MSANATLKPLCPILEQMSRLOQSHSNTSIRYIDHAAVLLHGLASLLGLVEN
GVILFVVGCRMRQTVVTTWVLHLALSDLLASASLPFFTYFLAVGHSWELG
TTFCKLHSSIFFLNMFASGFLLSATISLDRCLQVVRPVWAQNHRTVAAAHK
VCLVLWALAVLNTVPYFVFRDTISRLDGRIMCYYNVLLLNPGPDRDATCN
SRQAATLAVSKFLLAFLVPLATIASSHAAVSLRLOHRGRRRPGRFVRLVAA
VVAAFALCWGPYHVFSLLEARAHANPGLRPLVWRGLPFVTSLAFFNSVAN
PVLYVLTCPDMLRKLRRSLRTVLESVLVDDSELGGAGSSRRRRTSSTARS
ASPLALCSRPEEPRGPARLLGWLLGSCAASPQTGPLNRALSSTSS

Sequence ID CRTH2 (nucleotide sequence):

atgtcggc

caacgccaca ctgaagccac tctgccccat cctggagcag atgagccegtc
tccagagcca

cagcaacacc agcatccgcet acatcgacca cgcggccgtg ctgctgcacg
ggctggcecctc

gctgctgggc ctggtggaga atggagtcat cctcttcecgtg gtgggctgcece
gcatgcgcca

gaccgtggtc accacctggg tgctgcacct ggcgctgtce gacctgttgg
cctetgcettce

cctgccctte ttcacctact tcttggccgt gggccactcg tgggagctgg
gcaccacctt

ctgcaaactg cactcctcca tcttcectttct caacatgttc gccagcggcet
tcectgcetcecag

cgccatcagce ctggaccgcect gectgcaggt ggtgcggcecg gtgtgggcgce
agaaccaccg
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t ccagagcca cagcaacacc agcatccgct acatcgacca cgcggecgtg

ct gct gcacg ggct ggcctc gctgect ggge ct ggt ggaga at ggagt cat
W@ edostiiengt g gt gggct gcc gcat gcgcca gaccgt ggt ¢ aBCHEBR10g§/G)5882

tgct gcacct ggcgctgtcc gacctgttgg cctctgettc cctgeccttce

ié&éggggfég@g 3 tcgggcgégtg:g:%%ggcégggé&g: tg Eggtﬁ%%a“”

tcctcca tecttcett ™ caa ttc cggct

gdtoeLOel €A% LG REE AL 4398 COLL g ALl IC 8L s HH LCgaccy
£t Egggggc agaaccaccgcaccgt ggcc gcggcgcaca aadt ct gcct

ct3@hdehtd 0% HGCEFACHL- A lyeRALL HHBECGEAL It Ot L CC
adiggagacsat ctcgcggetg gacgggecgca ttatgtgcta ctacaatgtg

gddggeteed %@%@999&@;é&%@%gcgeéct&%%%ggggé\cé’&égggcgCCa
cfdedgeget g decgfcagea agttectget ggecttectg gt gceget gg

ctc9BLEBAE YeddLGREE CHE WGP € 0588y GEC ggtigBirpcaccyc
gdide6ge6g9c ggccaggcecg

cttcgtgcge ctggtggcag ccgtcegtggce cgcecttcgeg ctectgcectggg
ggccctacca

cgtgttcagce ctgctggagg cgcgggcgca cgcaaacccg gggcectgcecgge
cgctecgtgtg

gcgcegggcetg ceccttcegtca ccagcectgge cttcecttcaac agcgtggceca
acccggtget

ctacgtgctc acctgcccecg acatgctgeg caagctgegg cgctcegetge
gcacggtgcet

ggagagcgtg ctggtggacg acagcgagct gggtggcgcg ggaagcagcc
gcecgccgeeg

cacctcectee accgcccgcet cggcectcececce tttagcectctce tgcagccgec

cggaggaacc

gcggggcccc gcgcgtcectece tcecggectggcet getgggcagce tgcecgcagegt
ccceccgcagac

gggccccectg aaccgggcgce tgagcagcac ctcgagttag

Cell Culture and Transfection. COS-7 cells were grown in Dulbecco's modified
Eagle's medium (DMEM) 1885 supplemented with 10% fetal bovine serum,

100 units/mi penicillin, 1000 pg/mi streptomycin, and keptat 37°C in a 10% CO,
atmosphere. HEK293 cells were maintained in Minimum Essential medium (MEM)
supplemented with 10% (v/v) heat inactivated fetal calf serum (HIFCS), 2mM
Glutamax™-I1, 1% non essential amino acids (NEAA), 1% sodium pyruvate and 10
pug/ml gentamicin. For binding experiments, COS7 cells were transiently transfected
with the CRTH2 receptor using a calcium phosphate-DNA coprecipitation method
with the addition of chloroquine (as described by Holst et al., 2001+). To perform the
functional Bioluminescence Resonance Energy Transfer (BRET) assays, a HEK293
cell clone stably expressing Barr2-GFP? and CRTH2-Rluc was generated (CRTH2-
HEK293 cells).

Binding assay. 24h after transfection COS-7 cells were seeded into 96well plates at
a density of 30.000 cells/well. Competition binding experiments on whole cells were
then performed about 18-24 h later using 0.1 nM [*H]PGD2 (NEN, 172 Ci/mmol) in a
binding buffer consisting of HBSS (GIBCO) and 10 mM HEPES. Competing ligands
were diluted in DMSO which was kept constant at 1% (v/v) of the final incubation

volume. Total and nonspecific binding were determined in the absence and presence
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%%i ned in M ni num Essential nedi um ( MEM
suppl enented with 10% (v/v) heat inactivated fetal

f_seru 5&% b Glutarraﬁét -1 1%
BREL ek TR RBOLERE PR s oRs et B, HER303 sell stably
exibﬂelslﬁlﬂbfﬂur@ﬁnURMHZ-RlucF@Td GIFH’G-IB%rZGWEUrItUHﬁélﬁ us€@®the BRET
r r n ran
asggy cells\l\v?erg dteta% eclj gn ré/ smthpzci-:‘néeée S%BS with 1000 mg/L L-Glucose at
a density of 2x10° cells/mL. DeepBlueC™ was diluted to 50 uM in D-PBS with 1000

mg/L L-Glucose (light sensitive). 100 uL of cell suspension was transferred to wells in

a 96-well microplate (white OptiPlate) and placed in the Mithras LB 940 instrument
(BERTHOLD TECHNOLOGIES, Bad Wildbad, Germany). 12 uL/well agonist was
then injected by injector 1 and 10 puL/well DeepBlueC™ was injected simultaneously
by injector 2. Five seconds after the injections the light outbut from the well was
measured sequentially at 400 nm and 515 nm, and the BRET signal (mBRET ratio)
was calculated by the ratio of the fluorescence emitted by GFP*-B-arr2 (515 nm) over
the light emitted by the receptor-Rluc (400 nm). Antagonists were added before
placing the microplates into the Mithras LB 940 and allowed to incubate for 15
minutes prior to the addition of agonist and DeepBlueC™. Compounds were
dissolved in DMSO and the final DMSO concentration was kept constant at 1% in the
assay.

Human eosinophil shape change assay. Blood was sampled from healthy
volunteers according to a protocol approved by the Ethics Committee of the
University of Graz and processed as described previously (Bohm et al., 2004).
Preparations of polymorphonuclear leukocytes (containing eosinophils and
neutrophils) were prepared by dextran sedimentation of citrated whole blood and
Histopaque gradients. The resulting cells were washed and resuspended in assay
buffer (comprising PBS with Ca**/Mg®" supplemented with 0.1% BSA, 10 mM HEPES
and 10 mM glucose, pH 7.4) at 5 x 10° cells/mL. Cells were incubated with the
antagonists or vehicle (PBS or DMSO) for 10 min at 37°C and then stimulated with
various concentration of the agonists (PGD2 or eotaxin) for 4 min at 37°C. To stop

the reaction, samples were transferred to ice and fixed with 250 pL of fixative
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mutagenesis. J Biol Chem. 2001 Jun 8;276(23): 19793 9. Epub 2001 Feb 22.

Biological data:

Compounds were tested in the receptor binding assay and the functional antagonist
assay described below, and their I1C5, values were assessed. The compounds are
grouped in three classes:

A: 1Cs value lower than 0.5 uM

B: ICs0 value between 0.5 yM and 5 uM

C: ICso value higher than 5 yM

Tables 1 to 4 give the biological test results for the compounds synthesised above

and for some additional compounds acquired from commercial sources.

The ability of the compounds above to inhibit prostaglandin D2 induced eosihophil
shape change is demonstrated by the examples in Figure 1
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A17 | Bond 4-Cl | 3,4-DiF H A C

A18 | Bond 4-F 3.4-DiF H A A

A19 | NHCO 4-F H 4-CF3 A C

A20 | Bond 4-F | 4-MeO | 4-MeO A A

A21 | Bond | 4-PhO H H A B

A22 | Bond 4-F 4-OH H A A

A23 | Bond 3-F H H A A

A24 | Bond | 4-CF; H H B C

A25| Bond |[3,4-DiF| 4-F 4-F A A

A26 | Bond | 3,4-DiF H Ph A A

A27 | Bond 3-F 4-F 4-F A A
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C. 1C50 value higher than 5 nM Tables 1 to 4 give the

bi ol ogi cal test results for the conpounds synthesi sed
wabmwseia@od for some additional conpounds acqui PETEPI0051005882
commerci al sources. The ability of the conpounds above
ﬁﬁk'nhibit prostagl andin D2 induced eosihophil shape
change is denpnstrated by the exanples in Figure
1Tabl e 1Tabl e 2Tab 1. A conpound of

T

formula (1) or a s
wherein X1 is -S-,

-CR7=N-, wherein R7 a
or Cl-C3 al kyl ;

Ais

h drate or sol vate thereof:
- CR7=CR8-

Rb~3Tabl e 4d ai ns:
carb

R3

pendent |y hydrogen

group -COOH, or a

car boxyl b|0|sostere0 rfthgs ‘A 2 and Ar3 each
[ ndepende |L|y e eRt—=a pncuyl t =—t nber ed
nmonocycli ¢ hetler ar y'R1 rfi ng 2r a Elmedf?:?i A" a%c system
consistin; gfta-—>5 Frefpetr-ed CéFuGC'ujlu qr
het er ocyc ﬁghrﬁﬁﬁdv#ﬁgh IS benz-fus of flised to a 5-
or 6-nenbpags [numogwcti|c heHeroafyl Bing, said ring or
ri ng syst m-baij Ag rntlgn_all\/ substituted: rind B is as
defi ned fEA3§r@°ﬁﬁc‘hF3, or Man oati@hally Aubdt i t ut ed
N-pyrrol i fABY T BoRNAI[REET [0 BWedT azepiNyT AT 7g; S is
0 or 1; LL represents divalentlradical of fgrmula
- (Al k 1)n‘AéﬁdEE@daﬁHFL4 ea &N injepéhdentlﬁ rdpresents
a dival en i Tof e oT/ k=DmZ)m™(A k2) p-
wher ei n n~Aﬁgaﬁ§ﬂ% 315 |n%g%g%de1tl§¥o br 1, Alk 1 and
Alk 2 are Mdermnde m-Fy optMeal |y fubstit At eg
strai ght ptbfrapchs

A47T | Bond 4-F 2-MeO A

A42 | Bond | 4-F | 3,4-OCH;O A A

Ad43 | Bond | 4-F 3-CN A

Ad4 | Bond | 4-F | 3-OCF; A
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chain G C 3 al kyl ene or C2-C3 al kenyl ene radicals

whi ch may contain a conpatible -O, -S or -NR- link
wobmsei1doR i s hydrogen or Cl1-C3 al kyl, andZ i SPETIEP2005/005882

-S-; -C(=0-; -S2- ; -SO; -NR-, -NRSO 2-, -C(O NR-,
TabHRgO\H’ NRC(=NR) NH-, or =N-NR- wherein R is hydrogen

or Cl1-C3 al kyl; or a divalent 5- or 6-nenbered

nonocycl i ¢ carbocycl iRd het erocyclic radical; L3

O

represents a dival ent caNof ghornula - (Al k 3) m (2)
n-(Alk 2)p- wherein m % p\ AIk2 and Z are as defi ned
inrelation to L2 and L4, apgd Al k3 is an optionally
substituted straight or branched chain Cl-C2 al kyl ene
or Cl-C2 al kenyl ene radical/wi ch may contain a
conpatible -0-, -S or NP 1ink wherein Ris hydr ogen

or Cl-C3 al kyl57 L TepregEM S iR g
(Cl-Co)al kyl|, @ :%fprese%"?s (i?lgg%}%hqkll
( Cl1- CeJal kOXy—hydrotys—hydroxyt e t=t6rarkyl, nitrile

(-CN), phenyl, pweno>y,Nrmn_ocycIic het er oayl or

heteroaryloxy with 5 g atons| -CONR ARB, -
NRBOOR A, - NFAHGp4-5 i

CONR ARB vBer ¢i n RA and
RB are independeptly et or a (OrC 6) &l kyl group,
or RA and Raarelinh e sane N atom/to forma
cyclic am no—+rg—atpe—y i enoxy or
nmonocycl i c heterparyl| ef\hetegroarylo 5 o0r 6

ring atons thgsehgnyl| @ 'heteroagyl ring i$ optionally
substituted py éa)nﬁrb{of g Jial Kyl , Ci@C ) al koxy,
hydr oxy, hydroxy{C 1{C6) [}, (Cl1- [E3)al kyl thi o,

halo, fully lor _partially fludrj Jal Kyl ,

(C1- C3Jal kOXy or (C1l- C3)al kylthio,
trifluoronmethylthio, nitro, nitrile (-CN), -COOR A,
-COR A, -0COR A, - SO 2RA, -CONR ARB, -S0 2NRARB,
-NRARB, - NRBCOR A, -NRBCOOR A, -NRBSO 2RA or - NRACONR
ARB wherein RA and RB are independently hydrogen or a
(Cr Co)al kyl group, or RA and RB are linked to the
sane N atomto forma cyclic amno ring, or
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(ii1) hydrogen, but only when, in L3, Z represents an
optionally substituted divalent 5- or 6-nenbered

woeeaymbi ¢ car bocyclic or heterocyclic radi cab¢T/BP2008/005882
and 2 taken together with the carbon atomto which

C%ﬂﬁy are attached forma C3-C6 cycloal kyl ring or a
nonocyclic non-aronmati c heterocyclic ring wwth 4-6

1.1 ngh earopaundanf dormiuter @) ot a S8, bysiratle drsnlyate thérep? and L3
does not exceed that of an unbranched saturated chain
of 10 carbon atons.2. A conpound as clained in claiml
wherein (i) the length of each of L2, L3 and L4 does
not exceed that of an unbranched s&urated chain of 5
atons apd (ii)-the total length of {L2, L3 and L4 does

not excped tRal of an-unQranched spjurated chain of 7

atonms ¢, _@nd (i 1i]), nong \ 1L L2, L3 and L4 includes

nore thg wo/ R & st4lifferent from hydrogen.
d 3 IRE

3. A coppot as cla d1n cl &y or claim?2 wherein
L3 is a bond, @ is hydrogen, ahd 11's phenyl or
nmonocyclic heteroaryl with 5 orN i ng atons
optionally substituted by any of (GCi-C 6)afk (|_C‘:rC
6) al koxy, hydroxy, hyd}oxy(G - y\—?’ '
CaJal kylthio, halo, fully or partially fluoringted
(G-C 3)alkyl, (C C3)al koxy or (d- al kyl t hi o,
wHeréihl uoronmet hylthio, nitro, nitrite (-CN), -COOR A

- o o S - B, - SCPNRAR - NRARB,
X1-'@é@'\’xi 5=' ERB&&R(B?%AWF%%%?Q&E P h-emgﬂ)@gBBa{}%er ein
ind¥dendéhtighyarogehndepenaagt.| y hydrogen or a (C C I kyl

group, or RA and RB are linked to the sane N atomto

forma cyclic amino ring. 4. A conpound as clainmed in
A Bl BEdarbAxyd grotb 20D CAH vdrer &irboxXyBbibsostelzond, QL is
hydrogen, and @ is phenyl, optionally substituted by
any of fluoro, chloro, bronmo, (CrC 3)alkyl,
rings 1AlrF aed AredayilindepEAddrdly adEdant atphiehyiwn 50 oES-h@xybered

mctmrolc];l:h% re?gggrlglyrliggl? IoPé bicyclic ring system consisting of a 5- or 6-membered

carbocyclic or heterocyclic ring which is benz-fused or fused to a 5- or 6-membered

monocyclic heteroaryl ring, said ring or ring system being optionally subst'ituted;

ring B is as defined for Ar* and Ar®, or an optionally substituted N-pyrrolidinyl, N-
piperidinyl or N-azepinyl ring;

sisOorf,
L1 represents a divalent radical of formula —(Alk'),- and L2 and L4 each
independently represents a divalent radical of formula —(Alk")n-(Z),-(AIK?),-
wherein
m, n and p are independently O or 1,
Alk" and Alk? are independently optionally substituted straight or branched
chain C,-C; alkylene or C,-C; alkenylene radicals which may contain a

compatible —O-, -S- or —NR- link wherein R is hydrogen or C,-C; alkyl, and
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di met hyl am no, cyano, (C*Csal kyOsOr-, NH2SO2- , (Cr
C3al kyl )NHSO 2- , (Cl- C3al kyl) 2NSO2- , -CONRARB, and
wo NRBCCR®M wherein RA and RB are i ndependent | ypdyEPIER005882
or a (C C alkyl group, or RA and RB are linked to the
same N atomto forma cyclic amno ring. 5. A conpound
as claimed in claiml1l or claim2 wherein L3 is -CH2-
- O ,Zi8S0-; ~BOE(=0)-; 1949GL =6P-;, -NREHNIRE O 2 NF&Q)NR-,ONRCMN_H
1 = i 50 ]
comuu HENE rrb R, AP R Ry Rbgror e Cradilion S tent
i s brdr 6geembered mwemlesemosycéicar heleeaeyclicaddical of
formula -(Alk 3)ym(Z)n-(A k 2)p- wherein mis O, nis
1, and Z is a phenyl ene radi cal optlonally substituted
L3rgpasenisra divalentaaditalod fasmutehHBAn-(BlndAtik’)o{ \@hergin m, n, p, Alk?

an%)?%ﬂéyaisdetflﬁ%r?]ln%raﬂgﬁi#‘?ﬁ ané E:J- JA@IL%Q% chtlon%" Isubstntuted

["uor one uororret yl'thio,
straighih or bra@thed Qtvaw §¢SCe alkylemgs@ecz alkexylenagaglical MhiskEBY

coffRin R SoRRRIY Ongr it A a R e cEesarin

6) al kyl group, or RA and RB are linked to the same N
f [ no ring.7 A conpound as
- |,
Q%’Iteglmr?%ﬁtsihﬁwgggp%y?\/\g@? n 2is al, 2-phenylene
radi cal optionally substituted by one or nore of
f leBfds8ntschl oro, bromo, (d-C 3)alkyl, trifluoronethyl,
Q (QE é% BI kOé) trifluoronethoxy, trifluoroneth |t hio,
§a

(')dCrr@tsh b6 nBs)allsgav bydrory. baioky(GsGs)alhede. (-CN), eheny),
pr%ﬂbé)/: ) éﬁc%eteréé?yl%rﬂ@?mxy withggt\l ?at@rﬂg -CONR"R®, -

erein RA a dFiBareln epen eg dr ogen

N%Jr\lC%R’Z CNRESRI rewNF@rQanR Ror whereing st BY aré inﬁﬁreftndsaﬂy
hfd'r’t?pe%%i‘% o, {%T@yh%’roﬁ&rdp RA SN hB %ré‘liﬂk@@ td {h'é%ameﬁN afdm to

ound as C larm 6 claim 7 wherein QL
fofrg alpydlicaieino ring, and when Q is phenyl, phenoxy or monocyclic heteroaryl or

heteroaryloxy with 5 or 6 ring atoms the phenyl or heteroaryl ring is optionally
substituted by any of (C;-Cg)alkyl, (C4-Cs)alkoxy, hydroxy, hydroxy(C,-Ce)alkyl, (C,-
Cs)alkylthio, halo, fully or partially fluorinated (C,4-Cs)alkyl, (C4-Cs)alkoxy or (C;-
Cs)alkylthio, trifluoromethylthio, nitro, nitrile (-CN), -COOR*, -COR*, -OCOR*, -
SO,R*, -CONR®RE, -SO,NR*R?, -NR*RE, -NR®COR", -NRPCOOR", -NR®SO,R" or -
NR*CONR”R® wherein R* and R® are independently hydrogen or a (C;-Cg)alkyl

group, or R* and R® are linked to the same N atom to form a cyclic amino ring, or

(i) hydrogen, but only when, in L3, Z represents an optionally substituted divalent 5-

or 6-membered monocyclic carbocyclic or heterocyclic radical,
or Q and Q, taken together with the carbon atom to which they are attached form a
C;-Cs cycloalkyl ring or a monocyclic non-aromatic heterocyclic ring with 4-6 ring

atoms;

and wherein the total length of L2 and L3 does not exceed that of an unbranched
saturated chain of 10 carbon atoms.
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9. A conpound as clained in any of the preceding

clains wherein Xi is -S-. 10. A conpound as clained in
wanysaicovhe preceding clains wherein Ais a capdDER1005/005882

group -COOH. 11. A conpound as clainmed in any of

2. Zor dXontpy e BRAR Qo1 BPERP Ao o RERLF g, 0 anc

L4rdogs ogtexaged tyat oban golrpnchedsat@rted-crain@f G@HpHslaNg Yii) the

o OShe U kB koD Uy i
of r‘r'qmres@mﬂs(mhnmﬂm L1, ER Lﬁlamzm lnclwmmmqmaiwg R\gboEtituents
A1R12- . "-NR 11CH2- Or-NR 11- wherein
d'fﬁg%%mm h% are independently hydrogen or Cl-C3
al kyl, the bond marked with an asterisk being the one
con [ nd a
3. Ia:}\err(tgeé %%gnésrh%f'%bp% &8 "I’opbl?gn \%\%VQF@%’F] L@ls‘::LQHBI%J, SQ,
is hydrogere ang Qed?rptzanycpr rapiiaEhiciiy) heterparyl witle 619p 6uing atems

opﬁ{%ﬁéllgggbétﬁut@m‘)yQF\Y]BFE fﬁﬁgﬁ (g#ci%gawd%? %%)ﬁ &ﬁ@é@

Ce |kMM(Cﬁ:-I¢3)a§<Yﬁbpl el fuly erupsstially dt’@d‘ateﬂ')(Q 'ﬂsfbd@m'@abikoxy
or%r:abggﬂylgﬂg eémlo%rﬁéthmﬁ ﬁhtgb %Rhlb‘?o@b) éh"*i%’f d)@OIjA

SGRAI GONRIRS, FSQNRIRS INR'RS, -NR°COR”, -NR COOR®, ‘NRESO,0RA or
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group. ea& @yd}l@r@@hnke@@ tf@s%amfs/N)mus@form 2 QOlRARBO 9
- NRBCORA wherein RA and RB are i ndependently hydrogen
or a (G -C 6)al kyl grou or RA and RB are linked to
4.t he Asgerapoungtasmlaiges i eain ¢ pEFlREN dhgesin LA ds a bend, R is
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wherei n op |onaL Bsubstltyent§
Cialkyl),2NSO,-, -CONR™R", and -NR*COR".

hydrogen or a (C1-Cg)alky! group, or R* and R® are linked to the same N atom to form

wherem RA and R® are independently
a cyclic amino ring.

5. A compound as claimed in claim 1 or claim 2 wherein L3 is -CH,-, -O-, -S-,
-S0,-, -NHC(=0)-, -CH=CH-, -NR;-, or -NR;CH,-, wherein Ry, is hydrogen or C;-C;
alkyl.

6. A compound as claimed in claim 1 or claim 2 wherein Q; is hydrogen and L3
represents a divalent radical of formula —(Alks)m-(Z)n-(Alkz)p- whereinmis 0, nis 1,
and Z is a phenylene radical optionally substituted by one or more of fluoro, chloro,
bromo, (C-Cj)alkyl, trifluoromethyl, (C,4-Cs)alkoxy, trifluoromethoxy,
trifluoromethylthio, dimethylamino, cyano, (C4-Cjalkyl)SO,-, NH,SO,-, (C;-
Caalkyl)NHSO,-, (C;-Csalkyl),NSO,-, -CONR"R®, and -NRBCOR*. wherein R* and R®
are independently hydrogen or a (C;-Cg)alkyl group, or R* and R® are linked to the
same N atom to form a cyclic amino ring.
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sel ected fromfluoro, chloro, bronmo, (CC 3)alkyl,
trifluoronethyl, (CvCral koxy, trifluoronethoxy,

wo pooShumoonet hyl t hi o, di met hyl am no, cyano, (O@/Epzoos/oosssz
3al kyl ) SO2- , NH2SQ2- , (CrCaal kyONHSOz-,

7 C33|ﬁ62¢d>r)1[3<5¥§5@?as claimeRARR GWrGIMBWAZ%éﬁ ke Rgicand
RB are i ndependently Hf‘%d ﬁ_‘@g or a n@) kyl

opgiprally substityiad by @nRET Fidke % e H’é°’§‘8 ¢85 t o

tnﬂwrmwathw(¢1L@3)@R@>@otrrﬂua@melﬁoxyﬁmﬂmméﬂqfna@ Glh'%t ih®,

cl
Y S e et AL Cep RN B Gy kb G -
CORRIRY, &ntl LRRBODR” Wheferi R* Add RS ah%/ﬂﬂ@;%fdieﬁﬂy RRIr&ydn or>§](C1-
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C R Bt RS o e ek aemsch S Biorn s crapecano
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claim19 wherein Al is hydrogen. 2 1. A conpound as
claimed in claim19 or claim20 wherein QL is
8. hy dreéipouhd. asilSieeE o BIin®6 of bRINIZ GvhiefeiR @y, i®hydtbgerTs
19 to 2 1 wherein X1 is -S-.23. A conpound as clained
in any of clains 19 to 22 wherein Ar3 is optionally
9.subsA tdrdp@shdrizaiimed 2 anyofthe paatading Slaha v bin R, RS-,
of clains 19 to 23 wherein L3 is a bond, -O, - S, or
-NR- wherein Ris hydrogen or Cl1-C3 al kyl. 25. A
10 onpR udEpahdcdsadidir@diimany af the precebiagigméivhefein A is a
q%] {) en é% hydrogen, X1 is -S-, Ar3 is optionally
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12. A compound as claimed in any of the preceding claims wherein L1 represents
a bond, ~CR1R1z-, *~CHCR11R2-, *~OCR1R12-, *~SCR11R12-, *-NR11CH2- or —-NR4-
wherein Ry, and R,; are independently hydrogen or C,-C; alkyl, the bond marked
with an asterisk being the one connected to the ring containing X'.

13. A compound as claimed in any of claims 1 to 11 wherein L1 represents —CH,-
or —CH(CHs)-.

14. A compound as claimed in any of the preceding claims wherein Ar® is phenyl,
thienyl, naphthyl or 2-, 3- or 4-pyridyl, any of which is optionally substituted.

15. A compound as claimed in claim 14 wherein optional substituents in Ar® are

selected from fluoro, chloro, bromo, (C,-Cs)alkyl, trifluoromethyl, (C;-Cs)alkoxy,
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wherein RA and RB are independently hydrogen or a (G C

6) al kyl group, or RA and RB are linked to the sane N
w@emsitia@of orm a cyclic amno ring. 27. A corrponmﬂEBioosmosssz
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[ 2- benzhydryl -4-(4-fluoro-phenyl)-thiazol-5-yl]-acetic

165" 4 compaundet e 0p). o5 2 sk dyerate RL59vale IEre9for o- ph

enyl )-thiazol -5-yl]-acetic acid,

A,
R, COOH
—
X,
N>~
(1A) L3 H
Q,
R

wherein A, is hydrogen or methyl, X1, Q,, Ar® and L3 are as defined in claim 1, and
R4 and R; independently represent hydrogen or one or more optional substituents.

20. A compound as claimed in claim 19 wherein A, is hydrogen.
21. A compound as claimed in claim 19 or claim 20 wherein Q; is hydrogen.

22, A compound as claimed in any of claims 19 to 21 wherein X; is ~S-.
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{4- (4-chl oro-phenyl)-2-[(4-chl oro-phenyl ) -phenyl - net hy

I ]-thiazol -5-yl}-acetic acid,
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trifh B ryREPSxY, rﬂlﬂ‘ru%%metﬁﬂlthlcﬁ dﬂﬂ&hﬁﬁﬁ\ﬁi&t bgao, ?@1@3%!@‘)5@”-
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cl al ms in the manufacture of a composition for

ar?l‘i@ketdrt@é'i‘?rﬁme dratgmde fere 3 exgieABINAI NG nodul ati on of
CRTH2 receptor activity. 36. A nethod of treatnent of
di sease responsive to_nodul ation of CRTH2 receptor

27act i A repreigsfifava dBhiona selbrydtpte or seivale theseof::
suffering such disease and effective anmobunt of a
conmpound as clained in any of clains 1 to 33.. 37. Use
as clained in claim35 or, a nethod as clalmed in claim
36 wherein the di ges |§1ne 3 iated with el evat ed

) X é r one or nore

(1B)

wherein A, is hydrogen or methyl, X; is a bond, -CH,-, -O-, —S-, or -NR- wherein R is
hydrogen or C;-Csalkyl and X, and Ar® are as defined in claim 1, and R, and Rs
independently represent hydrogen or one or more optional substituents.

28. A compound as claimed in claim 27 wherein A, is hydrogen.

29. A compound as claimed in claim 27 or claim 28 wherein X, is —S-.
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38. Use or a nethod as clained in claim37 wherein the

di sease is an inflanmtory, autoimune, respiratory or
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[2-[bis-(4-fluoro- phenyl) methyl]-4 (4-fluoro-phenyl)-thiazol-5-yl]-acetic acid,
{4-(4-fluoro-phenyl)-2-[(4-methoxy-phenyl)-phenyl-methyl]-thiazol-5-yl}-acetic acid,
{4-(4-chloro-phenyl)-2-[(4-methoxy-phenyl)-phenyl-methyl]-thiazol-5-yl}-acetic acid,
[2-[(3,4-difluoro-phenyl)-phenyl-methyl}-4-(4-fluoro-phenyl)-thiazol-5-yl]-acetic acid,
[2-[bis-(4-methoxy-phenyl)-methyl]-4-(4-fluoro-phenyl)-thiazol-5-yl}-acetic acid,
[2-benzhydryl-4-(3-fluoro-phenyl)-thiazol-5-yl]-acetic acid,
[2-[bis-(4-fluoro-phenyl)-methyl]-4-(3,4-difluoro-phenyl)-thiazol-5-yl}-acetic acid,
[2-benzhydryl-4-(3,4-difluoro-phenyl)-thiazol-5-yl]-acetic acid,
[2-[bis-(4-fluoro-phenyl)-methyl]-4-(3-fluoro-phenyl)-thiazol-5-yl]-acetic acid,

and salts hydrates and solvates thereof.

34. A pharmaceutical composition comprising a compound as claimed in any of

claims 1 to 33, together with a pharmaceutically acceptable carrier.
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asthma, rhinitis, allergic airway syndrone, and
al l ergi c rhinobronchitis.
WO 2005/116001 PCT/EP2005/005882

35. Use of a compound as claimed in any of claims 1 to 33 in the manufacture of
a composition for the treatment of disease responsive to modulation of CRTH2

receptor activity.

36. A method of treatment of disease responsive to modulation of CRTH2
receptor activity comprising administering to a subject suffering such disease and

effective amount of a compound as claimed in any of claims 1 to 33..

37. Use as claimed in claim 35 or a method as claimed in claim 36 wherein the
disease is one associated with elevated levels of prostaglandin D2 (PGD2) or one or

more active metabolites thereof.

38. Use or a method as claimed in claim 37 wherein the disease is an

inflammatory, autoimmune, respiratory or allergy disease.

39. Use or method as claimed in claim 37 wherein the disease is selected from
asthma, rhinitis, allergic airway syndrome, allergic rhinobronchitis, bronchitis, chronic
obstructive pulmonary disease (COPD), nasal polyposis, sarcoidosis, farmer’s lung,
fibroid lung, cystic fibrosis, chronic cough, conjunctivitis, atopic dermatitis,
Alzheimer’s disease, amyotrophic lateral sclerosis, AIDS dementia complex,
Huntington’s disease, frontotemporal dementia, Lewy body dementia, vascular
dementia, Guillain-Barre syndrome, chronic demyelinating polyradiculoneurophathy,
multifocal motor neuropathy, plexopathy, multiple sclerosis, encephalomyelitis,
panencephalitis, cerebellar degeneration and encephalomyelitis, CNS trauma,
migraine, stroke, rheumatoid arthritis, ankylosing spondylitis, Behget's Disease,
bursitis, carpal tunnel syndrome, inflammatory bowel disease, Crohn’s disease,
ulcerative colitis, dermatomyositis, Ehlers-Danlos Syndrome (EDS), fibromyalgia,
myofascial pain, osteoarthritis (OA), osteonecrosis, psoriatic arthritis, Reiter's
syndrome (reactive arthritis), sarcoidosis, scleroderma, Sjogren's Syndrome, soft
tissue disease, Still's Disease, tendinitis, polyarteritis Nodossa, Wegener's
Granulomatosis, myositis (polymyositis dermatomyositis), gout, atherosclerosis,
lupus erythematosus, systemic lupus erythematosus (SLE), type | diabetes, nephritic
syndrome, glomerulonephritis, acute and chronic renal failure, eosinophilia fascitis,
hyper IgE syndrome, sepsis, septic shock, ischemic reperfusion injury in the heart,

allograft rejection after transplantations, and graft versus host disease.
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40. Use or method as claimed in claim 37 wherein the disease selected from

asthma, rhinitis, allergic airway syndrome, and allergic rhinobronchitis.
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