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Bi aryl oxynet hyl arenecar boxyli ¢ aci ds The present
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bi aryl oxynet hyl arenecar boxylic acids and their
phar maceutically acceptable sdl-ts, their manufacture
and their use as nedicanents. The present invention
further relates to pharnmaceutical conpositions
cont ai ni ng these conpounds. 5 In detail, the present
invention relates to conpounds of the formula (1) 3
(P) OL-.Ar""-(CH2)(S) C(O-R4 4 (1) Are R2 (M

wherein Ar is an aromati c caybocyclic .or terocyclic
ring; Are is a suggﬁﬁﬁ§ﬂ3@£&éﬂﬁﬁéﬁb§¥ﬂ¥ﬁ¥£§ cyclic

ring selected fromthe group consisting 10 of benzo |

|1s gl(gg% g%(eg('erwm\}’efhﬁg lglﬁr,ﬂ%ﬁﬁzrngci)y?th JgVe Ib%?r'y]kgyrget\{lyl'arenecarboxylic
@Md@ﬁﬁi thérr)ﬂharrﬂ@d’eh&aﬂy 3eqeptableha]mq; e Raydfacture and their use as
hi,0 hen and
8§ t653'}"1¥e %reseengg v%n‘%f ﬁ:?ﬁl%r \f\%T%Eseto Iﬁg%c%ﬁgi?%??%ESSIPOHS
atmiammgirhﬁse campouods.bonyl , benzyl , benzyl oxy, hal ogen,
hydr oxyl -1 ower al kyl, |ower alkyl, [ower alkoxy-Iower
al kyrn dRBE R Yresdift ?rp\béhtloﬂl AURES déﬁi@()uﬁﬂgof the formula )
trifluoro-nmethoxy; 15 R2 and R3 aré independently
sel ected fromthe group c?ﬁ5|st|ng of | ower alkyl,
| ower al koxy, trifluoromethyh, hal ogen, hydroxy,

am no, al kyl am no, di kyI no, cyano and nitro; R4
i's hydroxy or an am \a((t;;qc.) eg(@wugh a
nitrogen atom of s an1no aci d¥®20 ' mis 0, (% 3

or 4, pis O,
PCT/ EP2005/

, and WO 2006/ 058648

- sis 0, 1or 2 ora

phar maceuti Catly accegtable salt thereof, provided
that when Are is phenyim the phenyl ring is
substituted by at | east one substituent selected from
twhereshi oup consi sting of acetam do, am nocarbonyl ,

benzl oxy,

Ar is an aromatic carbocyclic or heterocyclic ring;

Ar, is a substituted or unsubstituted cyclic ring selected from the group consisting
of benzo[1,3]dioxol-5-yl, furan-2-yl, isoquinolin-5-yl, isoxazol-4-yl, 1-naphthyl, pyrazol-
1-yl, pyrazol-4-yl, pyridin-3-yl, thiophen-2-yl, thiophen-3-yl and phenyl, and where
substituted the substituents are selected from the group consisting of acetamido,
aminocarbonyl, benzyl, benzyloxy, halogen, hydroxyl-lower alkyl, lower alkyl, lower
alkoxy-lower alkyl, phenoxy, phenyl, lower alkoxy and trifluoro-methoxy;

R? and R® are independently selected from the group consisting of lower alkyl,
lower alkoxy, trifluoromethyl, halogen, hydroxy, amino, alkylamino, diakylamino, cyano

and nitro;

R* is hydroxy or an amino acid attached through a nitrogen atom of the amino

acid;
mis0,1,2,3or4;

pis0,1or2,and



5 hydroxyl -1 ower al kyl, | ower-al koxy-Iower al kyl,
phenoxy, phenyl, pyrazol-l-yl and trifl uoronethoxy,

wa@paembssns Are i s phenyl, there are not two | oweCT/BP109$/012555
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substituents ortho to the point of attachment of the
Are ring. It has been found that2 conpounds of fornula
| are useful in the treatnent and 10 prevention of

di abet &), lespecial ly type 2 di abetes. Di abetes
mellitus is a common and serious disorder, affecting

o e Bt REoR e anlel i Mgt 13 T DL g chemat

|ncreased ri sk of stroke, heart disease, kidney
danmagerovdedidatwhen Ands phepub the Rhenyl ringipathsttuted by at least one

cb@ﬁm&ﬁ kdededioRaRE @ohmﬂi gl I 1 &REH IO, QLBHQJ&Q{b‘BEéIaBenzloxy,
&lreqkablbgg of 1 g@§£ hlssues to, respon

¢ Bysnestilomer plEhlomerr BhEOR @Wh@&@éol 1-yl and

Iawahﬁonﬁﬁﬁmyjﬁﬁidence of dlabetes is increasing, and

t he increase has been aSSOCIated w th |ncrea3|ng

8|bgg Ie%%ls alA.rﬁlas :}e éar(reex el n?t o 10GE ealkyli SatlRuch e OnElO to the point of

|a3u&mmxd@§émdbnnpgmnth t he great maj ority of
di abetics suffering fromthe non-insulin- dependent

form ofpkBeetfcdgashat ck Wn@ssoftf&gﬁulg} %qugftu th Bk t eatment and

non- |nsuI|P dependent di abet es ne tus

RERAEREOR P! dipesteserPed TR 266 figes, there is an

urgent need to control diabetes. Treatnent of N DDM
generally starts with weight |loss, a healthy diet and

an emhbitaen@]img isaontiove wed seriole 8Bofdre tadfestirgy 1 @ili@npeople in

oF R S, DB P Dbl Riah398 21 ) bS5 p R Phom ot
rretcﬁ@md n$k troke, theary Hisewaskideayalabmge bliaddess, and amputation.
t Mﬁ@és lsdeﬂa%éf%é by e E@&Ehs&i ln*saﬁ%ﬁec{ehsﬁaﬁﬁgﬁ 3n hﬁ%aired ability of

vantages and IS an ongol n nee
eraRhard tispues o éﬁsa%ec} f@s}nsu Wb’feﬁ‘é#lﬁg il 1n§reaﬁﬁdenlasm glyeose levels. The
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20

25

30

ances .t he |nsu ensi tivi i pher l tiss
D SR s A e TR sts R Tofnd hslaie B e s RePp it and non-
Ffrﬁﬁh?—deﬁend‘ént , Drithgrdie gﬁﬂmaﬁltﬁuﬁ)ﬁhbeuﬁ;s s@%}mgiﬁ&ﬁfﬁ tHeMon-insulin-
alyso t o.redugtions in e.levels o
ﬁloﬁ’ rgt?fg)fmé)%gl G dlseafe’ cer destyf)? %glu (?Etﬁf’ ot ipn- Elsugi'lglﬁpendem
200k ¢tes28EH1t@ﬁ(OiHDDM guse pf thlegswswbsseqﬁéms,lthen ésm urgent need

OVELL o P ideds of years [Turner, R C et al. JAMA
1999O 281, 206 WD 2006/ 058648 PCT/ EP2005/ 012555 -3

Thlazolldlnedlones are ac |vators of the nucl ear
r ecept BFAtpERtEENISM sepgralbettatorith weight lesea healthy diet and an

r @feeageopmgﬁm&{oﬂéweﬁ; thads€faeforet ioften uﬁatH@ degd:dﬂﬂﬂ eheoBstase, and

SR TR e ok A R Db Tl s PR etoamin

i sulfloglueea| acarisct,end fHiacdidyedionks. FaddoSikedettreainénts has

Eéﬁgé\lan%ep ancf {Plgl%ﬁg é. Olﬁﬁﬁeeg 9(91' nevx%%‘ug? 9)7111‘631 913% e?es

di sadvant’age associ a

t hi azol i di nedj ones_ i s wei ght gain.
Metformin is an effective agent that reduces fasting plasma glucose levels and

enhances the insulin sensitivity of peripheral tissue, mainly through an increase in
glycogen synthesis [De Fronzo, R. A. Drugs 1999, 58 Suppl. 1, 29]. Metformin also leads
to reductions in the levels of LDL cholesterol and triglycerides [Inzucchi, S. E. JAMA
2002, 287, 360]. However, it loses its effectiveness over a period of years [Turner, R. C. et
al. JAMA 1999, 281, 2005].



Sul fonyl ureas bind to the sul fonylurea receptor on
pancreatic beta cells, stinulate insulin secretion,
wa@nweosssgequent |y reduce bl ood gl ucose | evel s. PWEB5/012555

gain is also associated with the use of sul fonyl ureas
[l nzucchi, S. E. JAMA 2002, 28%¢3-360] and, like
metformn, they |ose efficacy over tine [Turner, R C
et al ThidAlMirkdBhes 2B BCtiRAQSof the Msleatrdchgnr perokiseme-proliferator
of

c{ti?glteg? éfag %?.121 aly g‘ggf%ﬂc?g%%w% E&rg?%d%gm\éﬂl\}&d n%uceae level§I and their
Jefﬁmy asdpqgg REsibted peymariE o @@@gmggllsuhgg@szgﬂc]e in skeletal muscle

el | bt o 9th NErBREY Woruos 20 @)
Afﬁﬁa B, A0 RISl D Phpeft OMREIORAY Wrugs 2003, 12, 307]. One

S
5 Vé&ta&ea%sb%%ﬁﬁf m@@¢ Hsetc’rf %Qé‘ﬁdﬁéles jstweighy spigwer
effl cacy than netformn or the sul fonylureas, and it
caus e&ﬂfoﬁ?ﬁﬁéals bald Withe aﬂfdmryturmtécqit@r dirhpﬁlc\fdfhltl@ Bethells, stimulate

i teok and B nidReSBh 818100 Bchs TR gty gpip s also
oissmdm@wtthelad e roif sulfcmyhfréadtnzuec}ny&b [E. JAVAl 2002, 288y 360] and, like

V\ﬁnteHQHﬁmS r}r?o‘éé %é}%v@f fi8EUPur ePGK ?%'e’?ala] ‘i9§§”2]5f‘%05
S Wit ropertles t tr'éa
10 epprdibldve pien enwugt»\eéfrdemaqahn@tg éneéted wdth sulfepyluraasisdypoglycemia

{S%la% V. S CdroPRY.WBY BrgYf RAEY ?&é Reld tZObE zat 2@3217 120
gl'ycol ysi s or oxi dative netabolism where glucose is

ot B?' s %ﬁf@e@g of ﬁws e&%ﬁ%ﬁgﬁiﬁ E %8316%9Fy‘g’é$ﬁq‘2:‘8$‘iﬁ dayn

gﬂfjﬁeﬂe&iﬁes adld 601i§pl)éx sirephychattehm thy itestiziesTtdbs Dwee effieaty than
t he £ose de i;ve

U
t ane{ ﬂ%maroa\xfx dﬂf&wlgaeaéhagldﬁ a«lzaﬁlses éﬁ ttuhatl dlsc?mPFr)t argi MSRRE which
15 caofted lpak thy dishentenvatioe ofjityesdErucehing. Eabﬁ%[‘l@OQZ 287, 360].
al. J. Biol. Chem 2000, 275, 33614]. There are two

'G‘S of oﬂéﬁuﬁ nofe o%ﬁé%@@ﬁm%ﬁﬁﬁ@ﬂ?e%ﬁvé 6’&"4:? %e‘ an%teY S wiltBRdt serious |

ofx%efqus@r 'ﬁhﬁﬁ’elﬁ apeed 05 ey dr%m&h W@I’rﬁﬁ%d:Pr@PF@%@ﬁé}Pe trggtment of
b ddbetefroc. Nat. Acad. Sci. U S. A 1989, 86,

1?2 There is clinical and genetic evidence

i mpl | cati ng gl ycogen synthase in type 2 di abet es.

oot v e e 3 i A b it PR DR E piization:
20 Sglgml‘f’sﬂsc anotigativewaetattdiiam, whexcegl¢®s¢ n@mdlgdrto pyruvate; and

geggﬁggrgglgg%é E‘t%a%% Vﬁl}%@é@ﬁ%g e 1u tf’%& lﬁgnéiéé)lyrﬁencq’ohﬁ glycogen.

JThe Ky step 1Eﬁbq;smn is of aliyeggen 20 gpgcp,gﬁ derivative UDP-
F%ﬂﬁE&@ "cérﬂfeegroﬁﬁ Rbget g andd ﬁﬁ?st BWBtalytzE@B R \e@kyine glycogen

?(glan f%sy %\%%r Q@%%Osg 3%2% %Elterséé}] h‘qwo 13(%0rms of

25 NQI@‘CO %ﬂ th%@ 1fouﬁc$ﬁ1 11\8@ iﬁBlahJ'I@n::t aR ] Biol. €heral 1990!, 26BN7f43] and in

Th r
P P?r}éﬂsga? tisgipen Y it (e ne et goe Mo depd 56t U5
SAUTHSes86 F445AVEheshisvtin gnetmmdqmcs plicating glycogen synthase in

p@%ﬁ?@%@%%% E%%#)@E%S%%?’Sﬂﬁ% SRR Ry ‘*‘%g*gﬁi&ﬂvﬁy Hhuscle

erdle diomydiebeticrybierts WesoTgnifsaatly dowes sheminsseHs Fagdean non-diabetic
30 [Qﬂ‘é&tsl\ﬁieﬁﬁdﬁr Malthhﬁ'Inve@ ap%, €8, 1&89&23&&&&1@% S.E.etal J.

GQ%;(HO %E@ﬂs %21‘8 %#%04{3 léf F%?%E:Ln%(re,r s% erala studo.les have shown
that levels of glycogen are lower in diabetic patients than in control subjects [Eriksson, J.
etal. N. Engl. . Med. 1989, 331, 337; Schulman, R. G. et al. N. Engl. ]. Med. 1990, 332,
223; Thorburn, A. W. et al. J. Clin. Invest. 1991, 87, 489], and in addition, genetic studies

35 have shown associations in several populations between type 2 diabetes and mutation in



| east nine sites [Lawence, J. C., Jr. and Roach, P
J. Diabetes 1997, 46, 541]. The 5 dephosphoryl ated
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phosphoryl ated by a nunber of enzynmes of which

gl ycogen synt hase ki nase 30 (GSK8O) is the best

understood [Tadayyon, M and Smth, S. A Expert Opin.

I lth/eeGYS ggeﬂareugﬁdlﬁg)ﬂﬁ: mds2le i83dim ofgldcogky sagkase [Oyni-Medender, M. et

IS by protein phosphatase type. | (PP
1)31'a 9ng?§§ ﬁlg’%hggphat ase type 2A (PP2A). In

addltlon gl ycogen synthase is regulated by an lo
endog&hpwgen sgamde isgirbiedde comples sggvlationwhivelving phosphorylation at at

| ahéaasrhﬁé bl@e’s" téﬁm%h&env I@tﬁsmafrsoaa?tp yubmba& 199b,y4509@1r} The

synt ase causli a ch ang In th con ornatlon
t Hepkasph ﬁ%’th??hﬁOT ahﬁ@zvme ISrﬁsFlzée L8R TBithase whosphorylated bya

dephoep Bf’éxﬁlyﬁlfeé @ﬂvllﬁh’h bly€oge h@?ﬁhﬁbe@@&%@ﬂ@(@ﬁ%)ﬁ@tﬂe Iest understood

f
aT{B?dV Teo BS54 n%@%?ﬂ%@v’mﬁ Diige R L2307 gad dycogen
@empd:qﬁd ﬁlmrylathé bgbtaein phbsphasmle |t)rpe|IrQPP kel prgtein

EE Bbhats; Ao PR Bpy LT S40R SR S?“ 548 arpd by
gleudmeouphmé glgcqsaérmmm@ Whmhgﬂost Vstmnlatesfth«t #rivity of
E@@ﬁ%ﬁ s&ﬁ@ﬁ?quir dafin K% Eﬂ—ﬁlgte % Eﬂa%onfbln%%f{&l BF{H@reﬁEﬁneo that renders it

t ol 1997/
gglqre swgﬁﬂq}e to <$qu|3 %%tppq by gg(gtelglrp%%:ﬁ%uatases to the active form of

Ccgcantiat GemigR. gl a@pseBzﬁf Ches v £77] 1s248].1 osteric
acti vat or of gI ycogen synthase [Villar-Palasi, C and

Elu :,] 22 eve %l &ﬁganblgra %%#ée#?c%%?# fldt wedégeﬁt o-lg SH@'E i red%cmg blood
aghlcusetlyver])sﬁ e:tcheesuﬁtmg inpniegept or theesuhgewf gluvosdws glycogen. First,

RRBAAL WAL %18{2 CF%aC X 'r¥&h]rn%'8nf$f t@gﬁtgse t{aﬁ%&?@f GLUT4 to the

eventlng t vat’l on ycogen syn
[@baﬁma membpng tHelmansgeD. m@K@sug%@éaDmkqtoloww%@@n%&l] Second,

Sthe}e 1s%'n%&%£@e in 8RCGonddr@fgion 4PPhcdse-6- Eﬁc?sbhat@eﬁl@ YB&st&ic activator

i ficant r e ciivity aof
glergeny éﬁ@aﬁﬁﬁﬂr&g wngwELil J- %é¥ %t1§’97 dicp44]. Third,
b a&mase c&ﬁadetb%glhﬁmgrvﬁﬂﬂhle fyr@bit€ Rig@se Hctibity af the tsulifl @eceptor results

e wsﬁ%”ﬁggPi’ég?ﬁ@ﬁﬁ?rs%‘%ﬁg%g%e deacivation of

d ghzbegmynthﬂae[ Gohky, K Bavheral oo Sirens 9% 21,\pabo¥eanah, $.fHeBiochem.

e 6- phosphate [Leloir, L. F. et al.
@E%ﬁ@%oﬁ% %§§|phys 1959, 81, 508] and

gl ucosam ne- 6 phos hate [ Vi rkamaki A and ©
YKi - J Becausesn sighi C{mtéiﬁ@‘@& nlﬁwcﬁw ofglyrepen Fotips¢ asibgen found in

3'&%@6% %’cﬁeﬁ'ﬁs\( hx@d(wé'@ﬁéé)df 333 RW}C ob@utﬂ@zﬂaﬂ§n aBe activation of the
escri erej Qun
S GRORCEYcaten it holds Hebmsa Portion e B ARt ftype 2 diabetes.
t Mhe phbydaivtwn dllovterié a@ﬂammoﬁxheénﬂynfe@&e glaeoserephaowphite [Leloir, L. F.
angd/,o r f p e and/

ﬁ€§I ﬂ[) E d]gg%:‘éos 8 0? > elr%#f t‘gl %Og %laﬁucggar%’tnﬁeéophos’l’hate [Virkamald,
cdndndl ViinErviner, &1 Dicheees 1099, ¥L i16h].0f t he gl ycogen

synt hase enzynme gives a therapeutic benefit. WO
2006/ 058648 PCT/ EP2005/ 012555 -5 Sone

bi ary Rexy{ by BEEIRGRERIYEccarBEX AR 2818 am&%édrhe}é]ﬁ‘ have been

ar.t wev none . of these known co unds
%d@tbéﬁwgw pibss actipatorsy é%’?ﬁ’?ﬁﬁ?ntgp&ﬁl@@é’é’éggs OfSﬁe present

invention are useful for the treatment and/or prophylaxis of type 2 diabetes, and/or

impaired glucose tolerance, as well as other conditions wherein the activation of the

glycogen synthase enzyme gives a therapeutic benefit.



nmedi ated by the activation of the glycogen synthase
enzyne or to any pharmaceutical conposition for the
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the glycogen 5 synthase enzyne. H. S. Andersen et al .

(PCT Int. Appl. WO 9740017) di sal-ose the structure and

synt hetic route to 3-(bi phenyl -4-yl oxymet hyl ) - benzoi c

aci d gcsmél‘ﬁl Hilate@edafbdxhlic ackdsniriksown of thokiz:. However, none

59{‘%1;?5 Wn cgr)m%ﬂu&%/ hﬂeﬁ)ﬁﬂ} asts%%cg%grﬁ]en egtﬁ T?‘B%S?d & t Bt fiseases

aiediages] tey thy pativiatieniof theglmogenlsgnilasenziung ok ito &ty pHarmaceutical
(152 gstit?or\gf?g %%ﬂn@ t of d?sglsehﬂ-{g aeéQipSy th@ct%Q%Q [ lycogen
di sc ose oun sas In Itors ‘of protern
thﬂmmenqtytmsphat ase for the treatnent of diabetes.

El even of these conpounds have the foll ow ng general

St I UCHUE €An fRésenet aRIPEB IntN‘\ﬁil WCQ)'@OO@‘] EsclSte th@RREEE and

(M tokor, I PCT WD 20Q405867 -
G ous Sy REICLNORRE RED TSP EURA] o Sngigimediate in the
Sﬁfriﬂ@ésiéro@ SHS 1h}i11§ﬁ6ﬂ;SE Ol nﬂ«éhmmﬁetlahttDE@BEMS) disclose 5-(biphenyl-4-

nsI o] fo treat nment a_y r| et of di seases
tﬁgﬁf&}”ﬁ@? 4ropedlis Caas?ledas 2diRB eensl,lca Fobesi ty.
Ar Iao OHOOH CH3 A nunber of patents and patent
app! i ¥atM.dvizlli etoin (Snantstech PharnBeloch Baldnt Appd W@OZ004071447)
Ugis)flggﬁ%%ycoﬁ'f ouhlid Mhﬁlb‘ijtbﬁcdf%ﬁgcgﬁqgﬁgﬂo{é%ﬁl YBl. Hathsé R& the treatment

general ‘stru ure shown ecept or
anf digaiess Elsverpe! thpse compeupgnhave the fofayinggeneplstructure.
cerebrovascul ar . disease, cgngestive heart fallure
etc. or for eat ment ofHA‘zhelner s di sease.

WO 9704774, PCT

Among  these pay @
Da 7
RETN Nt

followi ng: PCT R
Int. Appl. WO 974478\

Appl . WD 9630358, and PCT Int. Appl V\D 2l 4028634.
WD 2006/ 058648 PCT/ EP2005/ 012555 -6- 0 Ar C

US 5985886, PCT

OH

S. S. Ghosh et al. (Mitokor, Inc., PCT Int. Appl. WO 2004058679) disclose
compounds with the following general structure as ligands of adenine nucleotide

translocase for the treatment of a variety of diseases including Alzheimer's disease,

diabetes and obesity.
Ar
\©\ OH ©
o) OH

CH,

A number of patents and patent applications from SmithKline Beecham and The
University of Illinois disclose compounds with the general structure shown below as
endothelin receptor antagonists for the treatment of renal failure, cerebrovascular
disease, congestive heart failure, etc. or for the treatment of Alzheimer's disease. Among
these patents and patent applications are the following: PCT Int. Appl. WO 9704773, US
5985886, PCT Int. Appl. WO 9704781, PCT Int. Appl. WO 9704774, PCT Int. Appl. WO
9607653, US 2003004202, PCT Int. Appl. WO 9630358, and PCT Int. Appl. WO
2004028634



OHOOH Ol O Oo0 T Inaba et al (Japan Tobacco,
Inc., PCT Int. Appl. WO 2003048140) discl ose 4-

WO pobefoaBojig 4- car boxyphenyl ) met hoxy] phenyl ] PCT/EP2005/012555
-2-thiazolyl]nmethyl] -benzoic acid (CAS Nunber
540734-96-1) as an inhibitor of-grotein tyrosine
phosphatase IB. 5 C. Braisted et al., J. Am Chem
Soc. 2003, 125, 3714-371p, disclose conpounds with
the follow ng general stgucture as IL-2 inhibitors

useful for the treatnment 0 nflammation. -CL C1 N N
O --Ar RHNOH OO E. S stley et al.

(Bristol -Myers Squi bb Conparly, PCT Int. Appl. WD
| 0 2003026587) and H. Kashi-Yot o (Japan Tobacco,
Inc., PCT Int. Appl. 2003000254) il scl ose conpounds
with the foll ow ng gene truct Ot he treat nent
of Hepatitis C. N Ar N N NN N HO H. Shinkai

et al. (Japan Tobacco Inc., PCT It Apdt. WO

2001027088) di scl ose 2 15 |

[[2-chloro-5-[5-(1, 1-di net hyl et hyl ) - 1H benzi m dazol - 2-

yl ] phen [ )
LN SRl 1062 26k TuC 587 TOBFsqugy e o
t E éa&%ﬁmfcawoxmelbmmcemm 2\@@*61@16@68«@4@enzom ac1d (CAS

n?&%@%g%sg_?as an?nlﬁblt&a&@?pﬁuﬁéﬁ A ég_ % HYSpIcHa s'érIQSSt

and T
Broten et al Ilg/érck Fross{g Canada

5 Appl . GhBrasehe é}fn Cheracdass03. 12[58371[42371[5(2-13close compounds with
( ﬁr&@n@w@a@@w shftietuR@X/1IL-2 Brhititons aphgdyd the tréatniérg 0y | |
effgzm c.acid (CAS Nunmber 330811-34-2) and
DBy car boxyphenyl ) met hoxy] - 5- chl or ophenyl] 5
2 thienyl]- benzoic acid (CAS Nunb&r 330811 33-1) for
the treatnment of prostagl and*l\n-

J—OH
O o .
E. S. Priestley et al. (Bristol-Myers Squibb Company, USA, PCT Int. Appl. WO
10 2003026587) and H. Hashimoto et al. (Japan Tobacco, Inc., PCT Int. Appl. WO
2003000254) disclose compounds with the following general structure for the treatment
of Hepatitis C. ‘

H. Shinkai et al. (Japan Tobacco Inc., PCT Int. Appl. WO 2001027088) disclose 2-
15  [[2-chloro-5-[5-(1,1-dimethylethyl)-1H-benzimidazol-2-yl] phenoxy]methyl]-benzoic
acid (CAS Number 335014-96-5) as a lipoprotein lipase enhancer for the treatment of

arteriosclerosis.



medi at ed di seases such as urinary incontinence. J.

Butera et al. (Anerican Honme Products Corporation, US
WG248764eand PCT Int. Appl. WO 9961410) di scl PREEP2005/012555

conmpounds of the follow ng general structure as

inhibitors of protein tyrosine7phosphatase for the

treatnment of diabetes. 0O Ari OH OOCH RAN/ Are O

10 T.pMughh®t ekl @Verck BRosdi@2ad4 k Cb.sREDSE:. A pl. WO 2001019814)

AT TR R e ——

Marséiase 213-fl-] (4 Birbagphémt)methiyb3288drophemyl RCEhienyt]-benzoic acid

I
TR N
5 t Dythjenf¢rizapizoicacidd CaAS }éurmberp%QSlell &3- 1h&rlthatrﬁa¢gleﬁb@ pypstaglandin- -
bl agkery and.l.euk H’]‘ FI{L gy I ohGESRL 0" bl ocker useful in
t he - treat ment o nesses 1 ncl udi ng- myocar di al
' or h Bl slgmeRrmnd PGB 4 PpEtohyHS SAYYS and PCT It

PASBY W69©@r41@9 Aaklobydo xgmaawﬂﬂmemdv&m@gmm @ityctheniz dnhibitors
§

ic.acid (CAS npound tested

i Af Brofue %)90?%? PHbiPi‘B?? g‘eﬂfagﬁ %\tgogﬁi]l@teggct ivity. 20
M Isogai et al. (Htachi, Ltd., Eur. Par Appl . EP
110299) disclose 4-[ [ [4' - (octyloxy)
[1,1' - bi phenyl ] -4-yl]oxy] r);\et hyl] -beqze o‘_a|c:| d as an
i nternedi ate useful in the 1pr epar @ I'i qui d
crystal conpositions. G |2 S\ (Applied
Research Systens Ars Hol d N. V., PCT In%1 Appl. WO
2004012656) di scl osg-N
5- [ [ 4- (2- benzoxazol ylI ) phenoxy] e hyl ]

10 - 2-furancar boxyl i c aci oo 25 (CAS Nunber 654665- 86- 8) ,
5-1[4-(1, 3, 4- oxadi azol - 2-yl ) phenoxy] net hyl ] - 2-

f ur ?n qanhRNeydtiat (@@Iﬂz}:ﬁﬂ&ﬁdﬂkﬂﬁ&ﬁ] (18 H&ﬁﬁ%%@neﬂ@ﬂ]ﬁbenzmc acid
XV.) e
> 3hfl o Gfbkey 1@%%%&‘&’ RENEATE Ab BB 90- 68- 1) as

pr ost agl andin EP2 agoni st s, useful for the treatnent
of il Masasesﬂsmﬂzeahxcaynsrsﬁaz84ﬂnﬁﬂaﬁﬁramwppd4 Wehgldd163) disclose 3-

' ffgﬁé-' A AR R AR
éleb@c}lmrtgyﬂafto pblogkea ané kukestisne H4aereptor locker usetul in Dthe

t aveal ] alk & fbeun EheathMionl 44 strok&an Di ego,
CA an%iAn‘Eheter SCARLI?g PZ.I‘IS France. D. E. dark et

o 48592%3%5 £ al"7b1\4£§‘tc912r'nef‘9sl9t %, 807556 1t 10sd Rl3: by Axy-2-
propyl-4-(2-quinolinyl)phenoxy] methyl]-3- methoxy—benzmc acid (CAS Number
118683-37-7) as a compound tested in a assay for leukotriene D4 antagonist activity.

15 -

20 M. Isogai et al. (Hitachi, Ltd., Eur. Par. Appl. EP 110299) disclose 4~[[[4'-
(octyloxy)[1,1'-biphenyl] -4-yl]oxy]methyl]-benzoic acid as an intermediate useful in the

preparation of liquid crystal compositions.

G. L. Araldi et al. (Applied Research Systems Ars Holding N.V., PCT Int. Appl. WO
2004012656) disclose 5-[[4-(2-benzoxazolyl)phenoxy]methyl]-2-furancarboxylic acid,

25 (CAS Number 654665-86-8), 5-[[4-(1,3,4-oxadiazol-2-yl)phenoxy]methyl]-2-
furancarbox-ylic acid (CAS Number 654665-84-6), and 5-[([1,1'-biphenyl]-4-
yloxy)methyl] -2-furan-carboxylic acid (CAS Number 327990-68-1) as prostaglandin EP2
agonists, useful for the treatment of illnesses such as asthma, inflammatory diseases,
infertility, and osteoporosis. One of these compounds, 5-[([1,1'-biphenyl]-4-



di scl ose conpounds with the follow ng general
structure as prostaglandin EP4 receptor 5 antagonists

wais@bosseiior the treatnent of pain, including nPQr/EPIV65/012555
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One of these compounds
(4- (bi-phenyl - 4-yl oxynet hyl ) - 5- &g hyl - f ur an- 2- car boxyl i
c acid) is comm ercially available from ChenBri dge

n%ab' 1) - (58h-EirB &8 lic G8d, BREmHAHELE avhilble frbBVEkdmDiv, Inc,,
%OQQ' (ﬁpfir mairo&%: g)ll’l to ongpyaspect of the

p S Difgo; %eﬁ%’(di%ﬁ‘?:bmttﬁe?& éllglF&ﬂCS'ed conpounds of

formula (1) ~3 (P) [/ O11.Ar'--(CH2)(s)-C(O-R4 ~ (I)

Are RD.EMClaviberati(RhAmaghn@]ate?atoRRds Ltd RRCTrint. pAphdW® 2004067524)

e el B RSB B RS R P recepc
p hatagewiets tisafal for theprsttemig peimsrprclslingmigraioaonnef these

f I I b, h ipad_ { an id) i -
e i G B T i
anthiadly axeijabledrem Cheadiriigs G- orporationySen eleges fée and L imfes, Inc.
PRESERL Dmvention, there are provided uses for the

preparation of medicaments for treating or preventing
di seases which are associated 20 with activation of

the gl ycogen synthase enzyne, co i&i ng @
therapeutically effective an&u-nt Iof npound of
formula (1). These and R ures, aspects and
advant ages of the prasef vention w | econe

better understood with regerence to the foll ow ng
description and clains. WO 2006/ 058648

PCT/ EP2005/ 012555 -9 Unl ess ot herw se indicated, the
followi ng definitions are set forth to illustrate and
define the neani ng and scope of the various terns_ used
to deseritding theninsmast dithe pegseritrinventignitherg are provided compounds of
aqghh&gypon, the term"lower"” is used to nean a group
consisting of one to seven, preferably of one to four
carbon aton(s). 5 The tern1éhalogen" refers to
fluorine, chlorine, bromnej and i odine, preferably to
fluorine and chlorine.cghe Frn1"a|ky|", alone or in

conbi nati on with othe MPS’\(CPQ)?J)—E(U)-W br anch(e;;:l

m)
wherein Ar, Ar), R% R, R4, m, p and s are as defined below.

According to another aspect of the present invention, there are provided
pharmaceutical compositions comprising a compound of formula (I), or
pharmaceutically acceptable salts thereof, and a pharmaceutically acceptable carrier

and/or adjuvant.

According to a further aspect of the present invention, there are provided uses for
the preparation of medicaments for treating or preventing diseases which are associated
with activation of the glycogen synthase enzyme, comprising a therapeutically effective

amount of a compound of formula (I).

These and other features, aspects and advantages of the present invention will

become better understood with reference to the following description and claims.



or straight-chain nonoval ent saturated aliphatic
hydr ocarbon radi cal of one to twenty carbon atons,

wpe@bessaltd y one to sixteen carbon atons, nore PCT/EP2005/012555
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preferably one to ten carbon 10 atons. Al kyl groups
can optionally be substituted egg. wth hal ogen,
hydroxy | oner - al koxy, | ower-al koxy-carbonyl, NH2a

N( H, W%Qm&%&%&) rthé\lfduew Bdfiong are set forth to illustrate and

Unsubstltute ps ar referred Th

" definertbameyning aaf s8¢ oF e A=EBRHFTR FtsA (s Bt Higivention herein
groups, refers to a 15 branched or straight-chain

nmonoVe] @i applikations a@iteal “loWerdieuded ts @wan agasugpeomisting pfone to

pref erab to f ur ca rbo ms. This termis
fiﬁ”?‘ﬁé%’eg@%@ﬁzp? i90F LYY <E 8?iar°§%1t gal s as nethyl,

et hyl, n-propyl, |sopropyl n-butyl, s-butyl, t-buty

and t Tibe terkoe halagbmweferstiofiporingrablyineabrosping @wérqdyneh arﬁéerably to
a attern as described earlier in
cgﬁﬁg%%%%ﬁ&%?ﬂﬁp the term"al kyl " Unsubstituted

| ower - al kyl groups are preferred. 2 T e term’ b hed
r ef er She tsrmnallgt ogipneer ip.co o T ZoRps, re ‘F‘ﬁéo a branche

t 8f mmélﬁ%%m Rbkevalent ka0t aﬂl@hiﬁtﬁh}@ﬁ&a@brﬂi radical of one to twenty
el n |

S I
GFOIER Sires DTSR PROLE, BT SO BRURY EREpa o ten curbon
bufomxsy, i sobutoxy and hexyl oxy. Al koxy and
| ower - al koxy groups may optionally have a substitution

tt t B
IR o
grkkaps lewar-gketyerartanyl, 1, NeHowsrrialkgl) garipr N 2
g e enantloners and

m

unnat ur al no aci ds. Natural -am no acids |nclude

o B (4 o B b S R eors S BT RSAR g o

g bt&rﬁm&oﬁ@taﬁght(cﬁhlu)mo@wbnnék)(l @hdiyal ofibs¢ tockievin dakFba) gtoms,
h‘sg?ﬁer Yr?éle %wtqtgr car'bﬁH G1 ng g‘hﬁ Lﬂgm‘t Jﬁyfﬁitﬂgr &Eﬁhﬁec{‘"@ such radicals as

s endthg, ¢ty -propyl, emprrrppyl (eiFbietyl, s-buy thre ike. A lower—a]kyl
t
T i e

aéhfdterm " aligihddmupstiutsd lewer vk ernoma ris RrclsEed,  bet a-
al ani ne, 2-am nobutyric acid, 4-amnobutyric acid, :
6 am 'I‘Pr@ REPFLAGT Ehferdto ﬁﬁlgftiﬂjbelﬁt-@lfl@v}&raﬁ iRlis alkyl. The term "lower-

aﬁ(ﬁfc{l} EObUt erzlg%ugg{)—g? }gg%rg %d@@fﬁm dloes of]f&ver alkoxy

agkslips %re4e gliraethooj, st(hbxr;t, profoxpdsahropos, butioaysiismbpiemyiand hexyloxy.

N%AJ?W| agglg"l’g' Q&E’ gl?ljla;}’ %ﬁoﬂaﬂy llr\%'v@ ta'@%lk%l{hy ttern as described

par agi n I OX roxy srne

3-ehnjigr nxgq@mmtrqmemﬂx tbehgrm AT &Irrsn‘éstlteﬂedeﬂqogb
égEQFX&Qﬁ%E&Rﬁ' N- et hyl i sol euci ne, N nethylvallne
rv

i ne norIeucine ornithine and pi pecolic acid. 5
The term"aryl’ _reI n,aronmatic. car

et er QST TG SBE 15 © By EOEHTAERE RGBTy KA FgRtiomers,

f amtS uheatfra ambanacdsoNsturdxaipd esdodady hlaginepk), arginine (Arg),

| Ql(s:lljal%ggme (Asn), aspartic acid (Asp), cysteine (Cys), glutamine (Gln), glutamic acid
(Glu), glycine (Gly), histidine (His), isoleucine (Ile), leucine (Leu), lysine (Lys),
methionine (Met), phenylalanine (Phe), proline (Pro), serine (Ser), threonine (Thr),
tryptophan (Trp), tyrosine (Tyr) and valine (Val). Unnatural amino acids include, but

are not limited to azetidinecarboxylic acid, 2-aminoadipic acid, 3-aminoadipic acid, beta-

alanine, 2-aminobutyric acid, 4-aminobutyric acid, 6-aminocaproic acid, 2-

aminoheptanoic acid, 2-aminoisobutyric acid, 3-aminoisobutyric acid, 2-aminopimelic



phenyl, furanyl, thiophenyl, pyridinyl, thiazolyl and
oxazol yl, which can optionally be nono- or

woriobiofdeys substi t ut ed by | ower-al kyl, | ower - al ROKEP2005/012555
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hal ogen, CN, CF3, hydroxy, N2, NH2 N( H,
| ower - al kyl ) and/or N(lower-alky})2. Preferred
substituents are |ower- 10 alkyl, |ower-alkoxy,

h?é Q98D dia ARSI R actdle, 2‘3 %Idﬂnn@ﬁﬁﬂéﬂ@ ¥&H] B3Idiffinopropionic acid,
flerstoasu stltuted uns bstlantblv annocyC|co

ch‘sth Eb’%ﬁdﬂeﬁtb}é%ﬁ%g@@ dsoiysiie, §-hygroxyproline,
”E—@?&fo?c-ypfﬁhﬁ@ eflid bkl edcind, bﬁmeﬂm@m NPmeftatissieu ) s

i ncl u? .Bhen 1, na h hg]‘, tolyl, xglﬁjl etc.d

R iBFriRtieuieb SR 2BY PRSIIGRIT 15 The

term” heterocycllc ring" refers to a 5- or 6-nenbered

ri ng Thé thmcanyltoaqies toan atgmatiogariPcuclizmg hetdreqyckarifig orming

|
e}{ ten %gefe%éﬁg%g%rgéﬁé c [(J)flzﬁﬁﬁ‘s ﬁ%yrg]ralei) of arzl groups include
F Byl Sppnrlofhyophasyh PERYI szl ol oxvielyh which apiapyiopally be
X Edo%@y br mu@cﬁf—@ﬁ%ﬁtut@& @9 lcﬁ?e@la]ﬂ? léﬁ&@l&&yﬂlalogen, CN, CFs, hydroxy,

azol [ sot hi
héItQ;rN SN (HE Loy 9n%/@r : Blowh aﬁﬂy’iﬁ Tanseied bstitogpisgre ower-
a.ﬂdd)&rQ{aldgaﬂexrﬁl/@erGptutl on pattern as 20
descrl bed earlier in connection with the term"aryl"

The t har ticall c
sal t S%é?]celr% gsa lﬁﬁ am% Féfer?g? %{%b%g%ﬁsc?@ Lﬁlﬁubﬁﬂméf%&wcychc or
oblcwlgaamomaa@hsdkowbm ting bptbnoefd torli0omerobets, preferably 5 or 6

h | d

é%%%gs‘r) ?%&%12@ ou?{‘frnltc{lzldg gﬁ&iﬂl ?Hﬂh%l" kd] dﬁﬁ%}lﬂetc especially preferred
aéiedD hegflerinephidyl, fumaric acid, succinic acid,

tartaric acid, nethanesul fonic aci d, p-tol uenesul f oni ¢

acid ?ﬁe &h "hal%rd e m‘lg" irefbrsas @ 5neN6-ngothisertdrihy Whitdh can comprise

rrs Prefe eds ts with aci [.e
Pk B imsiE A B Sinken Pt s dt ks G p Bt Sidgopyridine
meihydrefstanf dihydropgriad, fumlL perolflhpwidybrisa-al, Qoand 1,4-diazinyl, thienyl,
Ieﬁjga?zg Iy n,so§c§ 1a% q%bg&/azglty L rt]l‘?igzlotl E Fﬂa@(ﬂgl dJrQ?g a]%ol?f' q‘he hefl'e]:rocychc
meing maydteioptionglhyoubeikated vath 411 bl gravp belwsmsubsmutmn pattern as
PALRSBLYBrlierdd HRGRESH With thatdrmaAand cal cium ;
ammoni un or organic cations, for ‘exanple,
di benzyl ammoni um benzyl ammn
2- hyd ﬁ%ﬁh%ﬁ%ﬁvﬁwﬁv prepit ﬂﬁ?zl&‘r EPEIRS 1t ghthscPERPunds of
p 12t Mﬁiﬂiﬁﬁ@ﬁgbﬁtﬂ’ﬁiﬁ Bigafic aaiid stidheaslhykmchldrivarids hydrobomic acid,
anpass above.term.incl ude. the proto
Cchc Sflapﬁugfb%# ﬁcelg Oﬁuﬁrg achc{n cmf\E ﬁé& Efonllc l?clcc)ls Ir rahpe? acgd acetic acid,
alﬁld:nﬁﬂ'ileaqlﬂ etiomaEt edd;‘ fartmac ofid, ba@hmeamﬂfmc adid.dstduiesdfonic acid
gI t e
o S e Bh B Ul ol B BBt E%??’f?ﬁ%%%%;ﬂcﬁ seidyare
iq;mm@s, mlemes,wetaaiﬁsln grgeeilpridesehydraropgdes agdanghapmselfonic acid
| ga1femoved or replaced during a reaction. Exanpl es of

| eavi ng groups are hal ogen, nesylate and tosyl ate. In

det ai the esent i nvent Eon relazjl s to corrP
f or nul s( F1)m ?Bljlcompasses carboxylate salts having organ

such as alkali and alkaline earth metal cations (for example, lithium, sod1um, potassium,

r& morganlc cations,

magnesium, barium and calcium); ammonium; or organic cations, for example,
dibenzylammonium, benzylammonium, 2-hydroxyethylammonium, bis(2-
hydroxyethyl) ammonium, phenylethylbenzylammonium, and the like. Other cations
encompassed by the above term include the protonated form of procaine, quinine and
N-methylglucosamine, and the protonated forms of basic amino acids such as glycine,

ornithine, histidine, phenylglycine, lysine, and arginine.



| O-Ar~(CH2) (S)C(O-R4 (I) Are RR (m 5 wherein Ar
is an aromatic carbocyclic or heterocyclic ring; Are

WO 2008058618t i t ut ed or unsubstituted cyclic ri ngPGEEROF2555
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fromthe group consisting of benzo [ 1, 3]

di oxol - 5- yI furan 2-yl, isoquinpkin-5-yl,

i soxazol - 1- naphthyl pyrazol - 1-yl,

pyrazghe eedhl ,le ﬁ‘g‘ﬂbﬁp’grelékes tb B ftﬂi'}ﬁﬂhﬁh }S| removed or replaced during a

SHBeRetd (BRET .20, vher o BoherdiEng of

w@éﬁ{r@eapg
acetan1do am nocar bonyl, benzyl, benzyl oxy, hal ogen,
hydroxyﬂdhmmhépﬂ%&memhnmemdakkyhmnnuwedsoﬁ%mmnhlmbmer
al kyl , phenoxy, phenyl, |ower al koxy and
trlfluoro nmet hoxy; R2 and ﬁ? are i ndependently
sel ected fromthe group consi®ting of |ower alkyl,
| ower al koxy, trlfluongnetww hal ogen, hydroxy,
am no, al kyl am n KyMam rﬁ)(CHy)@;rC(@&-Fh‘nd nitro; R
i s hydroxy or an p acid attached through a (I)
ni trogen at om of am no acid; ms0,1,2,30r4; pis
Olor2rﬁ2|501or20ra :
phar maceuti ca ?y accem@able salt thereof, provided
that when Are is phenyl'mthe phenyl ring is
substituted by at |east one substituent selected from
t hhegaimup consi sting of acetani do, am nocarbonyl,
benzl oxy, hydroxyl-1ower al kyl, | ower-al koxy-| ower
al Kyl A RDENGXYnatie BEBYEycliDBE B&elocidithi nd 25
trifluoronethoxy, and WO 2006/ 058648 CT/ EP2005/ 012555

st PruisSSbBRRG OF USRI -Bf oL SR HENT. (] 6P g consisting

Aro@béﬂzﬁ;@l 3}&@6@%@%@ qu aslqainlih-F-glpisexazol-44l, 1- naphthyl, yrazol—

f d f i
Zﬂ% %(ﬂl n§1 H’%}' Y: eﬁ thbqp%egf 5?1 (}Phgg \r?g@ a&‘%h@‘?"q and where
f thsﬂtmed the Sibbtridemtis drjaleleyteé ifroon thepgreweeansisting ef asefagtidos

gb&%‘én&? fb}ghﬂ@ bl%flfy??g hhlegé%ﬂhg&% ISIGW@r :ﬂkﬁf l%f/v@leﬂkyl lower

are tho
suﬂmt overchlll, Phenexih Bhenvht @eralxy an i reraghat
fromthe group consisting of benzo [1, 3] dioxol-5-yl,

‘;_U ran }'2 f?YIIH’Rs 'a%ﬂﬂé;f&ﬁbﬁﬂﬁse}éctedlfﬁﬁﬂ &fogroép ydnsisting of lower alkyl,
g\?rgr at]kcyxy, tr u[)faozrgeth}]fl Kalbge?ny B}g&roxy, n}/mo alkylamino, diakylamino, cyano

“and nitro;

R*is hydroxy or an amino acid attached through a nitrogen atom of the amino

acid;
mis0,1,2,3 or4;
pis0,lor2,and
sis0, 1l or 2,
or a pharmaceutically acceptable salt thereof,

provided that when Ar, is phenyl, the phenyl ring is substituted by at least one
substituent selected from the group consisting of acetamido, aminocarbonyl, benzloxy,
hydroxyl-lower alkyl, lower-alkoxy-lower alkyl, phenoxy, phenyl, pyrazol-1-yl and
trifluoromethoxy, and



pyridin-3-yl, thiophen-2-yl, and thiophen-3-yl, and
where substituted the substituents 1o are sel ected
WO p@a0sdsd8 gr oup consi sting of acetam do, am nopEr/BP2VY$H/012555
benzyl, benzyl oxy, hal ogen, hydroxyl-Iower alkyl,
| ower al kyl, | ower al koxy-Iowerjal kyl, phenoxy,
phenyl, | ower al koxy and trifluoro-nethoxy. Mre
pr ef g  @h&0 BRALU 850 Wwer AlkfLiudstitupnts Whthbeb the point of
Are ?ﬁﬁggéﬁﬁsﬁgggfyl. Wthin this group, those P
c geolgheAgrH§a (1), wherein Ar2 is pyridin-3-yl
15 substituted by hal ogen, are especially preferred.
Anot hebm@bans 6ffopnelh €1 represntp prefersedémbatimehbof(thy present

are those erein Are i - ‘

PR AL BB AL B JeEsrti SOy pF rmp i O forpude 1)
5 Airelividuallyehpaepredendh paiforxesd esbgdimeppoinhe pregentfivyenggn.

are conpounds of formula (1), wherein Are is

t hi opgene éféférred gdfﬁ}%&ﬁfd@@f RrmePPAR dosef wi @B ris(al shibstituted or

of the present i1nvention are preferred,, rein

i snphetitedseshe ring selestadyirom thegrepp 5%1%1@5g?§m@£}5f dioxol-5-yl,

s ﬁir@&lzeﬁbﬂ‘séthf{h&ﬁb}ﬁsgﬁl,qwazﬁagﬁj shbp}lghp]f pﬁﬁiﬁﬂeﬂrjrldpyrazc_)l—zl—yl,

?gyﬁ&ggﬁr—yg %QISIP o -sfi, g})l(% W)ﬁ’}be[ggﬁ-ﬁ( ;31,1:18 %Jﬁxrgrﬁ;lsrlg%mted the substituents
10 pﬁfefasél@l:teﬂ fiplm efedgroup Ednstriogref dveteynid@SinEspachenl,penzyl, benzyloxy,

pteferred.are _ i

R

abetanilday aadinmbeasroethexyor hydroxymethyl . Al so
especially preferred are conpounds of fornmula (1),

wher ey, Al LorbSe PRE M bse SHRDblhdK STdorniulh (B, Whérbid Ar, is pyridine-3-yL.
position by trifluoronmethoxy. Another group of

especially preferred conpounds of far a.(l). are. TP

thoseyﬁﬂﬁéﬁgﬁﬁnxﬁbﬁﬁﬁﬁcq p W%ﬁﬁ?ﬂgﬂﬂg¥h$ﬂ@%ﬁgpgufﬁgyndul374
15 Ofh@ites by haloghy, armdsheiaflyetéfytred.benzyl oxy or phenoxy.

WO 2006/ 058648 PCT/ EP2005/ 012555 -13 Furt hernore, :

t hose ,conpounds

f ' | herein Ar, is 1-
o SRR, LS b R RAIO) il i A
t mephthglip - consi sting of phenyl, thiazolyl and

pyridyl. Preferred are al so conmpounds of fornula (1),

wher e ipqmgﬁ Sreferred AhiRuRlESEHF Bl AT)Rre TR Widseinfr, is

formula (1) according to the present invention,
wihenes [A.3g@ioxel-Hykr ogen. Further preferred conpounds of
fornmula (1) are those, wherein s is 0. A preferred

20 9 oup Ao srerRAdnEs c@fipdoidsof forfiu)a @), evierws drhiathinphdanhEyl.
forrula OO HIA Are 2

Furthermore, compounds of formula (I) of the preseﬁt invention are preferred,
wherein Ar, is phenyl substituted by at least one substituent selected from the group
consisting of acetamido, aminocarbonyl, benzloxy, hydroxyl-lower alkyl, lower-alkoxy-
lower alkyl, phenoxy, phenyl, pyrazol-1-yl and trifluoromethoxy.

25 Especially preferred are those compounds of formula (1), wherein Ar, is phenyl
substituted in the meta position by acetamido, aminocarbonyl or hydroxymethyl.

Also especially preferred are compounds of formula (I), wherein Ar, is phenyl
substituted in the ortho position by trifluoromethoxy.

Another group of especially preferred compounds of formula (I) are those, wherein
30  Ar, is phenyl substituted in the ortho position by methoxymethyl, benzyloxy or phenoxy.



R (m 1o wherein Ar2, R2 and mare as defined herein
before, and the pharmaceutically acceptable salts

wa bh@osesdeds Anot her group of preferred conpoundsPOFf/EP2005/012555
formula (1) are those having the formula NO O S CH
IB Are R2 (m 1B 15 wherein Ara, R2 and mare as
defi ned herein before, and the pharmaceutically
acce W@Meﬁnoﬁaﬂio‘ée thepeaids HNEr2R0H(1P5&BAENg to the invention are

P2005/ Q125 referred are
frar:%rné geig %rhréedt@rrﬁ% FRUE TS PRG OB 2ol and
laO ONHIC Are R2 (n) wherein Ar2, R2 and m
are as defined in-claim1, and the phar maceut i cal 'y

|
S(r:gr?errFP da?e %%Onc %ﬂé o?%ﬁé‘}%}t are e?%gse havi ng

t he forrrula OC]—| A wherein Area R2
5 and mlso prefasredete ﬁ@apwﬂctﬁmﬁcrﬁr&ﬂ ehh@cqop@ing to the present mvention,

p‘loggrgigqegghqﬁbé% acceptable salts 1o thereof. O her

preferred conpounds of general formula (1) are those.
selecte fromth r SIS
er pre errede corgp rﬁs o? ormu (ngare those, wherein s is 0.

A preferred group of compounds of formula (I) are those having the formula

Arg 5

R (m)

10 wherein Ar,, R? and m are as defined herein before, and the pharmaceutically acceptable

salts thereof. -

Another group of preferred compounds of formula (I) are those having the

formula

OH 1B

Ar;
(m) : 1B

15 wherein Ar,, R? and m are as defined herein before, and the pharmaceutically acceptable
salts thereof.



3- (3 -acetyl am no- bi phenyl - 4-yl oxynet hyl ) - benzoi c
acid; 3- (4-benzo [ 1, 3]

Waele@x0586%8 y| - phenoxynet hyl ) - benzoi ¢ aci d; 15 PCT/EP2005/012555

3- (3" -car banoyl - bi phenyl - 4-yl oxynet hyl ) - benzoi ¢ aci d;

3- [4-(2-chloro-pyridin-3-yl)-phénoxynet hyl] -benzoic
acid; 3- [4-(6-chloro-pyridin-3-yl)-phenoxynethyl ]

- benz gilso m@efetted 3re compounds of formula (I) according to the invention having the
[ 6?? 5-di net hyl -i soxazol - 4-yl ) - phenoxynet hyl ]

- bel I%IC aci d; WD 2006/ 058648 PCT/ EP2005/ 012555 -15
3-[4-(2- fluoro pyridi n-3-yl)-phengxynet hyl ] - benzoi c

acid; 3- [4-(6-fluoro-pyridin- - phenoxynet hyl ]
-benzoic acid; 3-(4-furan-2-ylfphe oxynfghyl)-benzoic

aci d; A

3- (3" - hydroxymet hyl - ' 4-y|gxyne hyl ) - benzoi c

3-(2' - nethoxyneth
aci d; :
3-(3" - nethoxynet%yl blphEhVI -4-yl oxynet hyl ) - benzoi c
acid; 3-(4- naphthalen 1l-y phenoxynethyl) benzoi c

gg%hgreu% @gf R%an rnnoa)% ésbée%t;lgcril %/11 cla1n¥ n%r]tﬁg Bgalrmaeglptizcghy acceptable salts
3tl{eteafpyr azol - 1- yl - bi phenyl - 4-yl oxynet hyl ) - benzoi c
acid; 3-(4-pyridin-3-yl- phenoxynethyl) benzoi ¢ aci d;

3 (o AR B AR R Yo P BR TR TR fosehipe e

Qhenyl - 4-yl oxynet hyl ) - benzoi c

"~ ac¢omula
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3-(4'-trifluoromethoxy-bi phenyl -4-yl oxymet hyl ) - benzoi ¢
acid; 15 2- (3" -acetylamno-B -yl oxynmet hyl )
-thlazole 4- car boxylic acid;
dioon-5-y|-phenoxynethy|)-tn ;
2-(2' -benzyl oxy- bi phenyl - bipzol e- 4-car
boxylic acid; ID
2-[4-(1-benzyl - H/pyrazol -4-yl) - phenoxynethyl] t hi azo
e-4-carboxy|ic “2- ([ 1,1';3 ,1"]

t er phenyl - 4-yl hyl ) - t hi azol e- 4. carboxyllc aci d;
20 Arg

2-(3 -carbannyl blpheﬁyh)4 onxynethyI) t hi azol e-4-car
boxyllc aci d;

_2 gx[gl% AF > ck:{@ glgd glya[ré N Defided I cIRRS DOXUTRE Pidrhiat BiRam) %céptable salts

[AhQGD Iuoro pyridi n-3-yl)-phenoxynet hyl ]
-t hi azol e- 4- carboxylic acid;
2- (3 d‘théifp}éﬁéﬁ%& byt @mrnhezmgéneéahfbﬁﬂwm)&yé ﬂroﬁélde&éﬂ:ﬂ&"r(ﬂn the
-carbo(y acéd 2006/ 58648 PCT/ EP2005/ 012555
gEoup ¢ n31st1n
2- (4-isoquinolin-5-yl-phenoxynet hyl ) -thi azol e- 4- car box
y Bi-@'-acdtylamino-biphenyl-4-yloxymethyl)-benzoic acid;
2-(2' - met hoxynet hyl - bi phenyl - 4-yl oxynet hyl ) -t hi azol e- 4

) %3(4%)8%5 [ 193] af'bixgl;-S—yl-phenoxymethyl) -benzoic acid;

3-(3'-carbamoyl-biphenyl-4-yloxymethyl)-benzoic acid;
3-[4~(2-chloro-pyridin-3-yl)-phenoxymethyl |-benzoic acid;
3-[4-(6-chloro-pyridin-3-yl)-phenoxymethyl}-benzoic acid;

3-[4-(3,5-dimethyl-isoxazol-4-yl)-phenoxymethyl]-benzoic acid;



wQ@2qodossapht hal en- 1- yl - phenoxynet hyl ) -t hi azol e- BEVBEP1OX§12555
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2- (3" - met hoxynet hyl - bi phenyl - 4-yl oxynet hyl ) -t hi azol e- 4
- carboxylic acid;

lic acid; 5

2-(2' - phenoxy- bi phenyl - 4-yl oxymé hyl ) - t hi azol e- 4- car bo
xylic acid, o

23{[4~(2 Hlvophronridiny b-ypHeireogyresthyli -pendsiczddse- 4- car boxyl i
c aci d;

235{3-'(6&[&0%-#5?1‘1’1@&‘35—gﬂxﬁh&bﬁﬁﬁ&wﬂ-ﬁeﬂio@%yﬁt hyl) - thi azol
e-4-carboxylfc acid; o
e Rl iohs 0 RSy T Y1) Py di - 2-c
6- (2' - met hoxynet hyl - bi phenyl - 4-yl oxynet hyl ) - pyri di ne- 2
- 848 blepdrbiyen @byl chipAéhyl-4-yloxymethyl)-benzoic acid;

6- (4-t hi ophen-2-yl - phenoxymet hyl ) - pyri di ne- 2- car boxyl i

c.agi.d: . .. e
(R g ARSI S ey - pheny!
-acetic _acid; ‘

[ 3=(2'smethpaymsipebippen i hHerymethyl) bexsaieadidi ) - pheny| |

-acetic acid,

[ §—£(_§'Zmefﬁgﬁﬁ§&??gi@%knﬁi@ﬁ@ﬁ)&(ﬁetﬂyl}db@ﬁ(ﬁ@idi&| ) -phenyl ] -a
cetic acid; -

B e P
[3-(2"-trifluoronethoxy-bi phenyl -4-yl oxynet hyl ) - phenyl
] 3~(2ehdnoxpbiphenylatiloxhmetbiiirbeazdatdidal | y accept abl e

salts thereof. Conpounds of formula (I) that have one

Ok _ (BT O9TE; b S Eal B . .exist in the form
o?(gg§ﬁ%§%¥y pu?%&gﬁgﬁ?ignerg'6?§ggmf§§énates. The
invention embraces all of these forms. 20 It wll be
aéﬁﬂwlégba‘%?ﬁéﬁowﬂy&%%ﬁ%§@f general fornmula 1

in this invention may be derivatized at functional

g8-qQepBiopRerpBoiphendgietitj-vasowhickly are capabl e of
conversion back to the parent conpound in vivo. The

i pventipon _further.,rel ate ss.for .t he
R B e s S G
process conprises WO 2006/ 058648 PCT/ EP2005/ 012555

- 314 alyiflerwnethguabipbepduhdosimetbylinbenzdi¢ 49ids OH Are R2
(m (I'l) wherein Are, R, R2, mand n are as defined

her el e Refding. biphdhyl-18/1MyAREDE Tz 0R-DRSB oX R,
COI‘S‘pOUI‘? of forllr)rulle’I(IEyICPL)ry gﬁ’g (p)Zo o¥flichc

L?—?ﬁ—rb"ehéo%a éig)ﬁélg—)cf})—ﬁlﬁe]ﬁo%étﬁyl) —?:hiazole—él—carboxylic acid;

2-(2'-benzyloxy-biphenyl-4-yloxymethyl)-thiazole-4-carboxylic acid;
2-[4-(1-benzyl-1H-pyrazol-4-yl)-phenoxymethyl]-thiazole-4-carboxylic acid;
2-([1,1%3',1"]terphenyl-4-yloxymethyl)-thiazole-4-carboxylic acid;

‘ 2-(3'-carbamoyl—biphenyl—él—yloxymethyl)—thjazole-4-carboxylic acid;
2-[4-(2-chloro-pyridin-3-yl)-phenoxymethyl] - thiazole-4-carboxylic acid;
2-[4-(6-fluoro-pyridin-3-yl)-phenoxymethyl] —thiazole-4-<;arboxylic acid;

2-(3'-hydroxymethyl-biphenyl-4-yloxymethyl)-thiazole-4-carboxylic acid;



wherein Ar, R3, p and s are as defined herein before,

LG represents a leaving group such as chloro, brono
w@roos0s8848 and Rl represents a protecting gr oupPCEHREPR2005/012555
subsequently cleaving the protecting group to' obtain a

conpound of formula (1) 31 (p)i18-
- (CH2)(S)-C(O-R4 Are R (m (1) 10 wherein R4

S!zqmlidq%dmdg GXPpherRfimAthyl)AhfazoR4-cdBoxylic abid; p and s

are as defined herein before, and optlonally reacting

{115 comoundut L anscetst ol G0 AT

the ester group, to obtain a conpound of fornula ,

WR€B einetHeiymsthyhbiphemd- %ﬂDWmednahﬂbmzwlmWQMI@rhc ac1d

nitrogen atomof the 15 amno acid, or alternatively,

b)_h&aGhide 21 60 Ok V) WO
d%g&%%%@ﬁ%%%%?é%%%%@ b ot aal 1) 1
efi ne erein bef d.Y t th
5 picldbmbencoy-DIEhpa RV P EURDRE-OR HCBRPPRGRGH (0)
conplex, wth a conmpound of formula (V) 31 (P) /

"@‘(@ft’}ﬁcgﬁgﬁ(fﬁy\d PHetdxymhethN)-thixzdR2drgarbonkiés &iidy Ar, R2,

R3, m p and s are as defined herein before, X

{rer ot el Re b e A8 mpiE D Bhe Rt P BAC age

subsequently cIeaV|ng the protecting group to obtain a
céﬂ(ﬁdmmgio [0£3 ] dioxaad-3il- phe)nomngth(yl:))pyn ne-2-carboxylic acidy
o, -. -(CH2) (s)-C(O -R4  Are

6- (2'-methoxymethyl—biphenyl—4—yloxymethyl) -pyridine-2-carboxylic acid;

10 6-(4-thiophen-2-yl-phenoxymethyl)-pyridine-2-carboxylic acid;
[3-(3'-acetylamino-biphenyl-4-yloxymethyl)-phenyl]-acetic acid;
[3-(3'-hydroxymethyl-biphenyl-4-yloxymethyl)-phenyl]-acetic acid;
[3-(2'-methoxymethyl-biphenyl-4-yloxymethyl)-phenyl]-acetic acid;’
{3-[4-(2-methoxy-pyridin-3-yl)-phenoxymethyl]-phenyl}-acetic acid;

15 [3-(2'-trifluoromethoxy-biphenyl-4-yloxymethyl)-phenyl] -acetic acid;

and the pharmaceutically acceptable salts thereof.

Compounds of formula (I) that have one or more asymmetric carbon atoms can
exist in the form of optically pure enantiomers or as racemates. The invention embraces

all of these forms.

20 It will be appreciated, that the compounds of general formula | in this invention
may be derivatized at functional groups to provide derivatives which are capable of

conversion back to the parent compound in vivo.

The invention further relates to a process for the preparation of a compound of

formula (), which process comprises



R2(m) (1) , wherein R4 signifies hydroxy, and Ar, R2,
R3, m n, p and s are as defined herein before, and

wdaoepsseaal | y reacting this conpound with an BGI/BP200$/012555
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an amino acid in the presence of EDC and DVAP and
subsequently cleaving the esterigroup, to obtain a

-conpound of formula |, wherein R4 is an amno acid

atta@)@%cﬁhgal&e&p@uﬁabfmmaa(mm of the anino acid.
As descri bed above, the conpounds of forrmula 1 of the

present invention may be 15 gged as nedi canents for .
the treatnment and/or propbybdxis of di seases nedi at ed
by the activation of thg ogen synthase enzyne.
Preferably, the conmpoungs he present invention
maybe used to treat type 2 diN\abetes or inpaired

gl ucose tol erance. The invent Fép)therefore al so

rel ates to pharnmaceutical conpositions conprising a
conmpound as defined above and a pharnacélically
acceptable carrier and/or adjuvant. 20 The conpounds
of f %HéiieﬁbArz apdgpor, LHghL PRAUARGEHLL S Y e aCCEpt 2Dl e
sal ts can be“ used as neglcanents, e.g. In the form of
phar niadbepresencef a pasearitioncomppunshpidprpula EHDe nteral or
topi cal adm nistration. They can be adm nistered, for
exanpl e, perorally, WOR2Q06/ 058648 PCT/ EP2005/ 012555
-19 e.g. in the form off ?ablets, coat ed tablgﬁs,
dr agees, hard andCﬁgLLAgg[ su!es, dH) ut i ons,

atine ca
enul si ons or suspenstons, @%thaﬁ?@ﬁ'%.g. in the form
of suppositories, parenterally, e.g. in the form of

injection.s Bi O [ [ ' ; :
topi cUPrgin g i PR Pire s UEA R HORYEG rBlicsents o eaving group
0i | s. suohak caldnd, hiremear iasty, prd Rriepessentsia peotygimg group, and

pr odugly i iCAbup EEoRER d @RSpdiald dB€rmula (1
ef f ec%&gﬁﬁﬂgyﬁlgﬁﬁgga{eﬁi&%%%@f) %e famliar to any O
person skilled in the art by bHsnging t he descri bed
conmpounds of fornula (1) and/off their pharmaceutically
acceptabl e salts, optionakﬁy i r conbi nation with

ot her therapeutically valadabl€ SUbﬁﬂ%g&&@«)lRFO a

gal eni cal adm ni stra form toget he "W th suitabl e,
non-toxic, inert, : gutically conpatible 1o solid

or liquid carrier,_pa gls and, if desired, usua

phar maceuti cal atjauvants.\,suitable carrier materials

are not only inorganic caﬁﬂhér materials, but also

organic carrier materials. Thus, for eX@gple,

| actose, corn starch or derivatives thereof, talc,

stearic acid or its salts can be used as carrier

mat er yaksid Rf sib@BbShRiro 6@t ah Rl B, nfhagens s aknd defined herein
har d %%ating capsules. Suitable carrier materials for

sof t g e capsules are, for 15 exanple, vegetable

oi | s, opexetly réatiag driscarpoursiitil am aderd dfguiathipobkgidirsthe presence of

P B R bRl A AGHH K OGBS0y Pcompound

soft of formula I, wherein R* is an amino acid attached through a nitrogen atom of the

amino acid, or
alternatively,

b) reacting a compound of formula (IV)
Ar;—Y (Iv)



gel atine capsules). Suitable carrier materials for the
production of solutions and syrups are, for exanple,

wowrioenssepol yol s, sucrose, invert sugar and thePdT/ER2005/012555
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Suitable carrier naterials for injection solutions

are, for exanple, water, alcohol&; polyols, glycero

and 20 vegetable oils. Suitable carrier materials for

s u p po\s}h&@m &S iedselefifat hcemar‘qefoee amiaYuelaiesents B(Iﬁﬁﬂ)jemeue presence of

SU| t a?)m% ﬁring{n? ijrl a (b?%r&%@‘ i epg 1¥CP Jﬁsfmmula V)

are glycerides, sem - syntheglc and synthetlc

gl yceri des, hydrogenated ihs, liquid waxes, |iquid
paraffins, |iquid fﬁﬂéy ohols sterols,
pol yet hyl ene gl ycol s ivatives. 25
Usual stabilizersZ Y eservati eszﬁﬂéngA§ and
enul si fyi ng agen jonsi stency- i nproving age Vg,
flavor-inprovi ngggsnats, salts for varying the osnotic
pressure, buf Xer Subst ances, sol ubilizers, colorants
and maski ng agents aﬁﬁ%ant|OX|dants cone into

consi deration as pharmaceutical adjuvants. The dosage

of the gx%{HJIQP@{dSR@%lOEQEHH lafe a§ cﬁﬁﬂed’l@éﬂm"ﬂew}b X gﬁj@sents a leaving

limts depending i sease be contr
the ageuarsdch RS e \ﬂdel%rtnfé%ﬁdw% ﬁeRfﬁselefea RyRtscEng sroup, and
and  LilReqRAfy eleadfdliRiprbteain it oup islobthinl a codhp@idref€ormula ()
be fitted to Yhe i ndi vidual requirenents in each
particul ar case. For adult patr@nts a daily dosage of
about 1 to 1000 ny, espeC|aIIy @bout 1 to 100 ny,
comes i nto consideration. Cﬁe ding on severity of the
di sease and the precige aPﬁECbk$ QCCQD pRtl e the
conmpound coul d be ad ered wit or 35 severa
daily dosage units, ¢ nltod4 dosage units. WO
2006/ 058648 PCT/gEhGON 2555 -20 The pharnaceutica
preparations con ienrhyﬁgontain about 1-500 ng, ,
preferably 1-100 ng, of a ®bnpound of fornul.a |I. The
foll owi ng exanples serve to illustrate &Q present
invention in nore detail. They are, ,- not
intended to limt its scope in any nanner. 5 Genera
Met hodgefeeRt apmaestds@fy, il AyIRE, 1°, agn, pendaafadefineicherein
by thE thogs gi ven below, by the nethods given in
the e Q%%P or by anal ogous nethods. Appropriate
react pptlonaﬂgmehctmg itss écompaunel withd v pderaif aneadnd arid én tsgpresence of
are k t

I@%‘@amdb&ﬂﬁ’ %%S%B&ﬁrﬁrgﬁ%) S%Vil’% thg S]té}rbgltr ou% %E) %Haﬁrpg compound

mat er are elt aval

pr epapétorimplate whein 11018 &P AR @%aqhnféﬂrfetlﬁw §1t§qg\<7e ﬁtom of the
belom1 ind feii he exanples or by nethods known in the

art. e conmpounds used in the present invention can

be prepared by any conventional neans. Suitable

processes f nth si zin

pr ovi éédie?cﬁl%te% élyovg fpPe8 gu’f%ﬁ% .912? %ﬁﬁ% Bﬂeﬁ%&t igyention may be

f eEeddsanddicanensefop tieeratdemiandaiproplybaxine difeaseh enediated by the
activation of the glycogen synthase enzyme. Preferably, the compounds of the present

invention may be used to treat type 2 diabetes or impaired glucose tolerance.

The invention therefore also relates to pharmaceutical compositions comprising a

compound as defined above and a pharmaceutically acceptable carrier and/or adjuvant.

The compounds of formula I and/or their pharmaceutically acceptable salts can be
used as medicaments, e.g. in the form of pharmaceutical preparations for enteral,
parenteral or topical administration. They can be administered, for example, perorally,



15 synthetic routes descri bed bel ow. Nucl eophilic
Di spl acenent or Suzuki Coupling. The sources of the

W@ @en5segs mat eri al s for these reactions are deBCY/EP®AS/012555
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subsequently. Nucl eophilic D splacenment As shown in
Schene 1, conpounds of the invem$ion can be prepared
by nucl eophilic displacenent of a | eaving group LG

fe. gf&x&hgﬁﬁﬁpmdbl@tfs cfo@feﬁlﬂt‘tflet& cbygeas hafi hy_’ch’oﬁb(gelhitmeyhpsol‘es,
formul a 4 gfo m a cong nd af in ]Eg
| SR, ftBidnRor e PR Btelth sttty todn g pfPofibes
ppm’feﬁtetrallyne gflnahcmmmfym;emmpmuoﬁh er prfml@c sdlytgonsgemigpically, e.g.

o%n #h ?%“lglg Tngﬁ}ﬁntg Sl ¥rf s dels wg&ﬂ&lﬁﬁaﬂoﬂ% JAELRh! ' on

ective groups are known to
those of skill in the art of organic  synthesis. For
exanplbe prulrstian ofihie phrimeacenidtab Brepgrtignd cansbestiected n 2 manner

eQUIERRiIe férﬂﬂmﬂd)éxﬁrcﬁeks‘b% skilied X BHéRst wblg @ described

Synt hesi e .an

e
Eﬂ?l’ﬂp%niﬂfﬁwwvlv Q& opelgp el R@Wnai@@ﬁwﬁcw&? f falfy optionally in
p EnBiHative withasthe theapéttiaky vaduabdd SublstﬁnWsI iAtd hgalenical

@r@%ﬁ f?tgﬂ‘.l négdl § I% Sea?v%@xﬂsgﬁobl? dglc{o%cco rédaipegacaﬁlg)%ompatlble
I snliet ordidayd cmleamghtlah laadrif msubd,axsuﬁe;dlaasa@ugce(l edjyvants.
met hyI (R1= CH3), et hyI (R1= CH2CH3), or tert-butyl

e e
1 C@nemrtat Ehysy QIGX@FIP eAlactogs99rntarch ondeivativys thgreot, tale,
%ﬂea& il oiAfts $afbiar beised A% tarfih@fﬂgtteﬂéls (&Dlets, E3aRRd@hbletd, dragées
e.pucl e ement o a
! A GRS COH b G F GUT BB AR OE BTG s ar, fo
megdisple Fepetaiaoils, Waxd:snfatdmxdcsame-swhbar&l Liguid pplyebdd¢rending on the
th gt@?? éﬁﬁg gcr:]nlgvceg:]og%mrgﬂ Ealrﬂgrs (ﬁ%ﬁ%g&eve? "be! rggl.bpe% 1{1ttlli]e case of soft
c gdptmmmdlpSulw)t $u1tab}q§@ured rﬁlatqirmlft foe t}mpegén@@noff SalubaS%and syrups
gwfﬁ%{%ﬁﬁl Ve, o%fsg%ucmég ihgt Mggf aﬁ&(ﬁf{@ﬂ(@ SuBaBle Yilrier

an | n rt sol vent }%@
dMﬂé‘tr iy$ fop injegonsylugpnaeePk @faim t“&tef€ﬁ1FM%P@1YPFO%IYCBIOI and

S4tRItEe oﬁofﬁ%léﬂﬁlt@é RaBaIefor siipp RRoHEETE, f6OdMBIMe, natural or
ol ar Fotl,Cc so
ﬁ&p%&rlﬁ&%y PRSP aaE S L TRBCs e h Sublg grgmaterals for
Okopi&il pydpatitioynk alegtyantdespdend-syethipes aidisyathreic wheeriddsdiytirogenated
r%ﬁé}‘liq&?&%&?flﬂhﬁ argfﬁ%? %lfﬁndlfggy glcgﬁgs, “Etols, polyethylene glycols and

cellulose derivatives.

Usual stabilizers, preservatives, wetting and emulsifying agents, consistency-
improving agents, flavor-improving agents, salts for varying the osmotic pressure, buffer
substances, solubilizers, colorants and masking agents and antioxidants come into

consideration as pharmaceutical adjuvants.

The dosage of the compounds of formulal can vary within wide limits depending
on the disease to be controlled, the age and the individual condition of the patient and
the mode of administration, and will, of course, be fitted to the individual requirements
in each particular case. For adult patients a daily dosage of about 1 to 1000 mg, especially
about 1 to 100 mg, comes into consideration. Depending on severity of the disease and
the precise pharmacokinetic profile the compound could be administered with one or
several daily dosage units, e.g. in 1 to 4 dosage units.



The conversion of conpound 6, in which R represents a
protective group commonly used for the protection of

W@ 2@anssexs/| i c acid, to conpound 1 by depr ot ect PONEPIN5/012555
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the carboxylic acid protective group is carried out

using reaction conditions that-gge 15 well known in

the field of organic synthesis, and many of which are

out | i PR FmRERtGEbred R o @ RUREvédlerydantln Syoilt1e500sng, preferably
T. W G? ene and .Eéé Wits, 2nd Edition, John

W80 mg Sgﬁéc?mRPW? q Bor exanple, in the case

where R is nethyl or ethyl, the reaction can be
conveThefiiloywief &aaiphd saye to llattratgthepresonipyemntibmintthore detail.

0 equivalent of. .a by s : [ such as
oraCahTIa o8 mudied i B e A Bl PUT 0
hydr oxi de, preferably lithium hydroxide, in a suitable
sol vent, such as a m xture of tetrahydrofiiran,

met hanol, and water. The reaction can be carried out
at a fengralMethads bet ween about 0 C degrees and about
roomtenperature, preferably at about room '

t enperat H&Iﬁ?%ﬁds&ff@&ﬂgﬁﬂa lemlrwdmandfgctﬁfed b_cyg_hemﬁerde gRen below, by
s a 0] fhal can be .cl eave under aci,di,C . .

c BHnEP SRSV B S ¢ 1 egioRg i oap ot basorgate reaction
meyhditibficiet ok individual shctomptds aratorayantiodhepéendon flgled in the art.

e) e _a, hydr ' i s+ hy :
AP 35 U BBV A o et
exnaipg@isdo Hal mgdeds gicmbdeier Buibe sxamples achimstheds kagwn in the

trjfluoroacetic acid and the like. The reaction is
conveniently carried out in the presence of an inert

organi ¢ sol vent (su&h s di chl.or onet han % and H)a tional
t en-peffgp GPEPoRRdsse 1%1%6 Q{esgﬁéméeéﬁ:rogégng Breé’ﬁ‘g‘%t 7,455 gpnventiona
ksmﬁg..@httﬁlﬁe gﬁc{d&is@f ﬁ}a !smtth@imtgmhbseroonmoagds aepesddedie.the

a fin no [ e
Wﬁﬁlgplﬁ- %Jiegglgﬂ&rcgwotuﬁg% oﬂﬁ%&%&%é?%h@ﬂgb%eﬁﬂ@c&%@ to 01"16 of the
Pt tRER Ot S 2§55t ed bfﬂBWcanlb@hﬂli@ai,sphc@ye.zr@@g Shyuki £oupling. The
h%Qﬁ&%ﬁ&ﬁ%&Qﬁ a1 ek Iﬂ?es%f’éa&@cﬁ{s LB s ubbRfuchide
rest o e nmol’ecule 1s sta

e to such conditions,

i

the reaction may he carried out by hydrogenation in
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John Wiley & Sons, N.Y. 1991]. For example, in the case where R' is methyl or ethyl, the
reaction can be conveniently effected by treating the compound with one equivalent of
an alkali metal hydroxide, such as potassium hydroxide, sodium hydroxide, or lithium
hydroxide, preferably lithium hydroxide, in a suitable solvent, such as a mixture of
tetrahydrofuran, methanol, and water. The reaction can be carried out at a temperature
between about 0 °C degrees and about room temperature, preferably at about room
temperature. As another example, in the case where R' is a group that can be cleaved
under acidic conditions, such as a tert-butyl group, the ester may be treated with a strong
inorganic acid, for example a hydrohalic acid such as hydrogen chloride or hydrogen
bromide, or a strong organic acid, for example a halogenated alkane carboxylic acid such
as trifluoroacetic acid and the like. The reaction is conveniently carried out in the
presence of an inert organic solvent (such as dichloromethane) and at a temperature
between about 0 °C degrees and about room temperature, preferably at about room

temperature. As a final (but not limiting) example, in the case where R'is a group that
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The nucleophilic displacement of the leaving group LG in compound 5 can be

effected by any conventional means. For example, in the case where LG represents the
leaving group chlorine, bromine, or iodine, the reaction can conveniently be carried out

by treating compound 5 with compound 7 in the presence of a base such as an alkali
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The conversion of compound 11, in which R' represents a protective group
commonly used for the protection of a carboxylic acid, to compound 1 by deprotection
of the carboxylic acid protective group is carried out using reaction conditions that are
well known in the field of organic synthesis, and many of which are outlined in
“Protective Groups in Organic Synthesis” [T. W. Greene and P. G. M. Wats, 2° d Bdition,
John Wiley & Sons, N.Y. 1991]. For example, in the case where R is methyl or ethyl, the
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temperature and under atmospheric pressure.

~ Depending on the reaction conditions and the substrate employed, it is sometimes
20 possible to prepare the carboxylic acid of formula 1 directly from the Suzuki reaction of a
compound of formula 9, where X represents a leaving group such as iodine, bromine, or
triflate, with a boronic acid of formula 10, where Y represents B(OH); without a separate
hydrolysis step. For example, a compound of formula 9 where X represents iodide can be
treated with a boronic acid of formula 10, where Y represents B(OH); in the presence of a
25 complex of palladium(0) with a trialkylphosphine (such as bis(tricyclohexylphosphine)
palladium) in the presence of potassium carbonate in an aqueous solvent such as a
mixture of water and dioxane, at elevated temperature, such as at about 170 °C degrees.
The reaction is carried out in a sealed tube and the heating is conveniently carried out
- using microwave irradiation. Alternatively, reactions conditions known in the literature
30 can be employed. Examples of such conditions can be seen in the supplementary material
for the article by W. Jiang et al. J. Med. Cherm. 2003, 46, 441-444, and also in S. C. Tucker
et al. Tetrahedron 2001, 57, 2545-2554.

Starting Materials: Compounds of Formula 4

Many compounds of formula 4 are known compounds and can be synthesized

35 according to literature procedures. Some examples are included in the table.
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For example, a compound of formula 15 can be treated with trimethylsilyl iodide in
an inert solvent such as a halogenated hydrocarbon (for example, chloroform) ata
temperature between about room temperature and the boiling point of the solvent,
conveniently at about 60 °C degrees. The trimethylsilyl iodide can be added as a reagent,
or it can be prepared in situ from trimethylsilyl chloride and an inorganic iodide, such as

potassium iodide.

As another example, the compound of formula 15 can be treated with boron
tribromide in an inert solvent such as a halogenated hydrocarbon (for example,
methylene chloride) at low temperature (such as -78 °C degrees) to give the compound of
formula 4. Examples of the conversion of a compound of formula 15 to a compound of
formula 4 using this process can be seen in L. I. Kruse et al. J. Med. Chem. 1987, 30, 486-
494, in D.J. Cram et al. J. Am. Chem. Soc. 1985, 107, 3645;3657, in A. Kende et al. J. Am.
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The reaction of a compound of formula 7, where X represents a leaving group such
as iodine, bromine, chlorine, or trtﬂate, with a compound of formula 10, where Y
represents boronic acid, boronate ester, trimethyltin or tri-n-butyl-tin, to give a
compound of formula 4 can be effected using Suzuki or Stille coupling conditions which
10 are well known to one of average skill in the art. For example, the reaction can be
conveniently carried out by reacting a compound of formula 7 where X represents iodine
with a compound of formula 10 where Y represents B(OH),, in a convenient inert
solvent such as a polar aprotic solvent (e.g., N,Nedimemylformanlide) or an ether (e.g.,
dioxane) or water, in the presence of a catalytic amount of a palladium(0) complex (e.g.,
15 tetrakis(triphenylphosphine)palladium(0)) or a compound which can be reduced in situ
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The compound of formula 17 is treated with a diketone of formula 18 in an inert
solvent, such as an alcohol (e.g., ethanol) at the reflux temperature to give a pyrazole of
formula 19, and then the Z group is converted to the hydroxy group to give the
compound of formula 4. In the case where Z is methoxy, the reaction is conveniently
carried out using reactions analogous to those described above in connection with
Scheme 3. In the case where Z is nitro, the transformation takes place in two steps:
hydrogenation to the aniline followed by a diazotization reaction to give the phenol.
Conditions appropriate for this transformation can be seen in A. Michaelis et al. Chermn.
Ber. 1900, 33, 2595-2607. In the case where R is methanesulfonyloxy, the the
transformation of the Z group to a hydroxy group is effected by a hydrolysis reaction
where the compound of formula 19 is treated with an aqueous base, such as an alkali
metal hydroxide (e.g., sodium hydroxide) in the optional additional presence of a co-
solvent to ensure that the reaction mixture is in solution. Examples of suitable co-

solvents are ethanol and dioxane. The reaction is conveniently carried out at between
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A compound of formula 5 where LG represents bromine can be prepared by

20 treating a compound of formula 12 where B represents CH;OH with phosphorus
tribromide or a mixture of N-bromosuccinimide and triphenylphosphine in an inert
solvent such as a halogenated alkane (e.g., methylene chloride or carbon tetrachloride) at
a temperature between about 0 °C degrees and the boiling point of the solvent,
conveniently at about 0 °C degrees. A compound of formula 5 where LG represents

25  chlorine can be prepared by treating a compound of formula 12 where B represents
CH,OH with thionyl chloride or a mixture of N-chlorosuccinimide and triphenyl-
phosphine in an inert solvent such as a halogenated alkane (e.g., methylene chloride or
carbon tetrachloride) at a tefnperature between about 0 degrees and the boiling point of
the solvent, conveniently at about 0 °C degrees. A compound of formula 5 where LG

30 represents OSO,E where E represents lower alkyl or aryl can be prepared by treating a
compound of formula 12 where B represents CH,0H with a sulfonyl chloride ESO,Cl
(for example, methanesulfonyl chloride or p-toluenesulfonyl chloride) in the presence of
a base such as a tertiary amine (e.g., triethylamine or diisopropylethylamine) in an inert
solvent such as a halogenated hydrocarbon (e.g., methylene chloride) at a temperature

35  between about 0 °C degrees and about room temperature, preferably at about 0 °C
degrees. A compound of formula 5 where LG represents iodine can be prepared by
treating a compound of formula 5 where LG represents chlorine, bromine, or OSO,E



Serra, G et al., Heterocycles 1995, 41, 2701-2712
carboxylic acid ethyl ester WO 2006/ 058648

weFansaFXe05/ 012555 -39 Nanme Reference PCT/EP2005/012555
5- Br ono- 3- hydr oxy-t hi ophene-2- Binder, D. et al.,
Arch. Pharm (Weinheim carbonggrile 1988, 321, 391-395
Wbaut, J. P. et al., Recl. Trav. Chim Pays-Bas
O BER Mrepies érﬂé R)W%r amcy11&49y1 With a2 GRal2 @fetal iodide (e.g., sodlum iodide) in

??S{P%H'éﬁf ¢ 511:15 §S a Eg{tgni %%F!ear(:t%tggé Qﬁglff]hf% g‘%lyﬁketbne) ag a temperature

2béteart ﬂm‘h.t 66) 6 degreyd andyabbut &0 C’Iﬁ?ocliegl=ltsials,5;:(0;1V@!.1eﬂﬂy at about the boiling
Het.e? f ]t984 22,79-84
2PERT B eﬁ H’Erfhoxy 6-methyl - Dohnori, R et al., Chem
Pharm Bull. 1970, pyrimdin-5-o0l 18, 1908-1914
2-Chloro-pyrimdin-5-ol Hurst, D. T. et al., J. Chem .

5 SOC é&ﬁfh M!tﬂeﬁalﬂééa% o@nds%@@oﬁﬁﬁlladl n-3-ol Edgar, K
J. 5287 5291 In
addltlon many c und f fo Ia7are conmer Ci
avai | MamE Comﬁe}lﬁgﬁn‘%g Srle T oh ok Tegressane LERR D sucl s
Akidbiigd 1&1&3&“3@6@11@? epaifiste, hrednowhl dowsgiokiees and can be synthesized

Lancatrer Stieapdct SHRTEHGE AR ATE, ﬁ%é'table

Lo

5~Bremo—2-3—dr-Huero—phenoh—tancaster—Synthests )
ancashi re, NEmeAI drich Chem cal Conpany Refdtence
H-wattkee—4=Brofo=3;5=-diethyt=phenot—W—SALOR,

L
M
A drich Chem cal Conpany, l|fldedholm, B., Acta Chem. Scand Series B 1984,
5+
5
Co

Bboemo2t-thlarcorhersbnzan dg M, . W
L#\élé @Eﬁfud Products__\\ést

- Brom) 2 hydr oxy- benzaoni t r}i

O} WIbi 8.7 §G0r 2 pl?é 20~ 2- hy qroxs: 3¢ 1”@ 4,223,166

6-Bromo-5-chloro-pyridin-3-ol Koch, V. et al., Synthesis 1990, 499-501

4-Bromo-2,6-dichlorophenol Malm, J. et al., WO 02/62780

5-B -2-hyd -b -
romo. yaroxy-behzene Meyer, W. et al., US 4,479,821
sulfonamide

4-Bromo-3-nitro-phenol Lavoie, E. J. et ai., US 6,486,167

Jacquesy, J. C., J. Chem. Soc. Chem. Commun.

3-Bromo-4-methyl-phenol
romo-4-methyl-pheno 1980, 110-111

Makosza, M. et al., J. Org. Chem. 1998, 63,

5-B -2-nitro-phenol
romo-2-nitro-pheno 41994208

Matarasso-Tchiroukhine, E., Ann. Chim.

3-Bromo-phenol
romo-pheno (Paris) 1958, 3, 405-459 Chem. Abs. 53:34694

Tashiro, M. et al., J. Org. Chem. 1977, 42, 835-

-tert-Butyl-4-iodophenol
2-tert-Butyl-4-iodopheno 838

3,5-Dimethyl-4-iodophenol Lu, Y. et al., Synthesis 2001, 1639-1644

Noelting and Stricker, Chem. Ber. 1887, 20,

-Jodo-phenol
3-lodo-pheno 5019

| 5-Bromo-2-hydroxy-thiazole-4-

o Serra, G. et al., Heterocycles 1995, 41, 2701-2712
carboxylic acid ethyl ester




OGakwood Products,
3- Br ono- 5- hydr oxy- pyri di ne

-40 Name Supplier Aldrich
M | waukee, 4- Br onp- phenol
Asynthem I nt er nati onal ,

Inc.,

West Col unbia, SC pyridine

Specs and Bi ospecs,

wWRGosnsg6ks Net her | ands WO 2006/ 058648 PCT/ EP20RST/ B85 612555

Chem cal Conpany, Inc.,
2- Ch3%r 0- 3-f | uor o- 5- hydr oxy
Durham NC pyridine

-Chlor o- 2- hydroxy-4, 6-di |
i ntagel, UKNaA¢cotinontril

ret hyl Maybri dﬂgfepel

C,
nce

- Chl or 0-5- hydr oxy- pyri di ne
ric Bromend Oﬁbéu%qﬁ%rg

(0)4)
aneasth®elle Synt hesis Ltd., |

)

-

_ﬁ%e}nglﬁgg] ﬁi,,%r%. g%fqlggn&lf ¢inheim)

de8s sk r391-319K

+edo—2-trethyt=phenot—Ald
I | waukee, =W 3-1odo-pheng
e Brompipmeidicez0l W 4- 1 odg

onpany, lnc M| waukee

rch—Chemcal—Company, I'nc.
(WiNadt, J.dh eCile Red.al raCdifpamyays-Bas

hat are neither known in t

OSTEBY 5b AykiMin-g\oRi | abl e )
Nng

eactions ‘that are wel |

- I i ch Chem I

ki u o] : -
L@n Hetrforg,aﬁ T, %‘f 40 ﬁlrecel.pgrrag dChgt;/’L. Pays
Jies 1950 K8 IPREITHBD!  or gani o

NTNesis as_shown in Scher
-2-Cllop 24, @dimatByl7pyrimidismg ¢

convéni ent
e 7. 5 Schene 7 GAr2 oY
dersoD- Mot aey dos 8 4> 79-84

repared froma conpound of

eiChdarnt4-msthoxspeme skt i t
hﬁ)ﬁ;&%_ggmom ne, and i od
al H . :

3
2
I
L
4
M
I
d
t
Cc
r
s
p
r

faormul.a. 13 where and
é?ﬁhrg%qhe%tegé.,ﬂ?lgm %‘Hﬁb Béll. 1970,

| 1321908AIP1Y T epresents

c
net-yH——ustrg—+eacttons—th
field of 10 organic synthes

meR{edhdsroagpyeinpdin-p19&d in " Pr

t—are—wetHt—kmowr—m—the

iBursSEN ar, af al.of. GHhlaers 8oc. 1965, 7116-
Sftlggt ive Groups in Oganic

Synthesis" (T. W _Geene a G M Wits__2nd
Editi on, John Wley & Sons, Y. +1991)+ \ 55 5087
al 69 gi@fs-por mul a 7 can %&éa’%’(ﬁ- ie%)a]ﬁ)l ‘?%[a%??’ﬂ;@ v%igi%i S

t

rlrrg?(%y?igllyliodi de a conpdzAd of fornula 13 where G

angd—X"Tepresent t(he sane

In addition, many compounds of formula 7 are commercially available, including

the following:

Name

Supplier

4-Bromo-2-chloro-phenol

Aldrich Chemical Company, Inc., Milwaukee,
WI

4-Bromo-2-chloro-6-methyl-
phenol

Lancaster Synthesis Ltd., Lancashire, UK

Lancaster Synthesis Ltd., Lancashire, UK

5-Bromo-2,3-difluoro-phenol

4-Bromo-3,5-dimethyl-phenol

Aldrich Chemical Company, Inc., Milwaukee,
WI

5-Bromo-2-hydroxy-benzamide

SALOR, Aldrich Chemical Company, Inc,,
Milwaukee, WI

5-Bromo-2-hydroxy-benzonitrile

Qakwood Products, West Columbia, SC

5-Bromo-2-hydroxy-3-nitro-
pyridine

Qakwood Products, West Columbia, SC

3-Bromo-5-hydroxy-pyridine

Specs and Biospecs, Rijswijk, Netherlands
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Starting Materials: Compounds of Formula 10

Many compounds of formula 10, where Y represents boronic acid, boronate ester,
trimethyltin or tri-n-butyl-tin, are known compounds and can be synthesized according

to literature procedures. Some examples are included in the table.

Name Reference
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Aldrich Chemical Company, Inc.,
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Qi 62 €68 tAGpératie. As@nother example, in the case where the protective group is a

group that can be cleaved under acidic conditions, such as a tert-butyl group, the ester

may be treated with a strong inorganic acid, for example a hydrohalic acid such as
hydrogen chloride or hydrogen bromide, or a strong organic acid, for example a
halogenated alkane carboxylic acid such as trifluoroacetic acid and the like. The reaction
is conveniently carried out in the presence of an inert organic solvent (such as
dichloromethane) and at a temperature between about 0 °C degrees and about room
temperature, preferably at about room temperature. As a final (but not limiting)
example, in the case where the protective group is a group that can be cleaved by catalytic
hydrogenation, and with the further condition that the rest of the molecule is stable to
such conditions, the reaction may be carried out by hydrogenation in the presence of a

noble metal catalyst such as palladium-on-carbon in the presence of an inert solvent (for



0 CH10 C H BrO2 C15H13103 220.011 229. 075 368. 173
WD 2006/ 058648 PCT/ EP2005/ 012555 -52 Freshly ground

WEoiassiewsn car bonate (8.3 g, 60 mml) was addeRPCT/BPR05/012555
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solution of nethyl 3-brononethyl-benzoate (12.83 g,
56 mmol ; avail abl e from Lancast®r- Synthesis Ltd.,
Lancashire, UK) and 4-iodophenol (13.2 g, 60 nmol;
axainphh b alicoleshsAttolis etianobhe bt roQurtpapyratimend under atmospheric
M | waukee, W) in acetone (600 nL). The reaction
X% 5 was heated at reflux overnight and then it
was filtered and water was added. The resulting white
solid was filtered off and dried in a vacuum oven
overni ght to give 3-(4-iodo-_ phenoxynethyl) -benzoic
acid methyl ester (18.63 g, Hxeumpless” a white solid.

I nternedi at e

2. 2- (fud fod QRN wmmratetpmfarzal gmémaaf&wﬁmgm
et hyl ester |.odopheno | %

Ib%ndpé%ﬁqf&éﬂftﬁonkﬁ% Prﬁiﬁ& ok %1“°§ s sr~ CTHINO2S
C7HBBr NO2S C13H12I NO3S 171.219 250.115 389.214 to
St ep The ﬁiﬁy@ﬁﬁmaylpnﬁm anopadls was dosyhined Ay analpidel HPLC.

er Bro
ei\{}gFe %15 P r%g g%gtbg GA %C uf d&ig%o% eﬁ:@&p@%érkéhtﬁg {Lﬁg@& B{UV
6@&6@@@ leAnm, sheipomppund Was purified by preparative HPLC he condltlons

Y 1Q,enaqz,‘élglv\,(aval lable from
ybr.%{j Eﬁ"‘?ﬁ&??ﬁﬁzﬁé’mﬁﬁ B 57 2 ol ).
benzoxﬁ)lperom de (40 ng, 0.165 nmol) and NBS (10.6 g,
60.0 cal HP&&r bon tetrachl ori de (250 nmL) was heated
at 15 refI ux over the weekend. The reaction mxture
VVaS caahletca BIPfImWastoemMrcait with aaWdterE&(ﬁ)ﬁcﬁ pumg apddopelco
duced u r t
b ISEETETY g_{lﬁ )%%hl e%a%iglex&? olyfe‘cp}ﬁ%s A *d f%@grmlc acid in

gani c _
Wevatetl) dretiB (Orh()@rfelsnnq msldun faeﬁtt@r)ltrﬂﬁ) Wfr@rué‘t}i mmp@ﬁlaft Qfé% B rising to

anO{ FB’IcriftJr 5%ﬁ1ng%l'b qqﬁi%% 2R QR I |2§§1U/n§h| PKctodBbde array (PDA)

ace at e/ hexane
2dbﬂemw§m a.Wﬁtegsz 62het: eigéqoa, r@,%gﬁ,:floe%qoeqm UV and
( ﬁ%é d%be t%ln/@ntﬁﬁ P@ @Bﬂ&aﬁﬁle@ PLELSHNW(NEE@EBIIOW&ate 1.3 L/min.

1 Nﬂgul(qer t?mp, 8@ @ \(_q;) 2 "910Né) Aﬁg&%ﬁs sp%?%%goyaszagﬂé[gromass ZQ

( %?ératlﬁg @Pelétrospray ionization mode.
4-1 odo- phenoxynet hyl ) -t hi azol e- 4- carboxylic acid

et hyl Pester %f d potassium carbonate (3.4 g, 24.6
mol ) THERSTHNES oasolutlon of 2-

bronnnethyl-thlazole 4-carboxylic acig eth ester

(12. 83axyples éhatmesivired peRGHIOR Wero gurfy with gjaters mass- -directed

4y ngte&%tﬁlzﬁrg aAR 1 FERD400 1Y pluhpVater ¢ XiterAl sl cobumn: (5 pm,
ClIIJe mca
19 mm x 50 m ang ‘Micromass ZQ mass spectrometer, operating in positive ion
electrospray ionization mode. Mobile phases A (0.1% formic acid in water) and B (0.1%
formic acid in acetonitrile) were used in a gradient; 5% B to 30% B over 7 mins, held for

1 min, at a flow rate of 20 mL/min.

Intermediate 1: 3-( 4—Iodo—phenoxvmethyl)—benzdic acid methyl ester

OH K COa, Acetone \/©\(
T+ Ay jog
' 0

CoHslO CoHgBIO, CyHy510,
220.011 229,075 368.173




Inc., Mlwaukee, W) in acetone (440 nL). The reaction
m xture was heated at reflux for 15 h and then it was

wo pdobesssds and wat er was added to the filtrate PEE/EP200$/012555

turned cloudy. The filtrate was left on ice and then
the resulting white solid was f52tered off, washed
wWith acetone/ hexanes (2:1) and dried to give

2-(4- Fr@dﬂy @Beﬁ@ 2)6’65@511!&% chrbohb@Z8l3e; 46 aandlpxyk hddeddo acolition of

| ef@%ibfgg(ggﬁmﬁthé’]( ge%zplate/‘)(lf §37g>ﬁ\l§)mfhﬁ\?{b %}B% ' HN%gR.ncaster Synthesis
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RGd/, EBRAQSSILS) LIS Snd 4-i530phenol (13.2 g, 60 mmol; available from Aldrich

4
%heg&ﬁ%l%gﬁé 7r§{|2 %i( s I\/ii(x’? Vﬁpgé QC%M&eJ g%g'ﬂLyTﬁe reaction mixture
Mds—heatédlme mﬂugcmeﬂmygh)t apg the@uh@aszﬁléea@do@a@fwaﬁgr wes aldednie resulting

%%%H%%\mﬁﬁ%ﬁ épﬂﬁ%ied‘in la%@ﬁﬁl@ B0dn m}e)‘m ht 8 \QaXJ teiodo-

QehenoRrNERY Qs PaCl s AS metls eﬁt9r4 %2 go%(%/é g’% '\@3‘%& ep
1: 6-Brononet hyl - pyri di ne-2-carboxylic aci d et hyl

est eryi-Reldatgs.ouad]diobsierexstietylnithiatede 42 Hoxylic 46 etdyl ester
nmol )" was added I n several portions to a solution of

6- met hyl - pyridine 2-carboxylic acid ethyl ester (24.7

, 15 O il able fbom em cal
Conga&;?o I@enzo %' kee, /Al IOQO traghl gri eg\
(50 ) nzoy, erOX|
was added The 1o m xti s heated at 84 G rees
under nitrogen for approximately 40 h. Further

porélm{]@ of N-brono- succC mandes (14.8 g, 83. 2 mMo|g,,INO;S

and tﬁ]gpg benzoyl per oxi de2§doﬁ, ng, 0.4 mol) wer e89.214
added and heating was conti nued overnlght The

reaction nixture cool. e re,

filtepn ! '%\B&B@Pﬁ}e\gﬁ'f) ﬂ%}ﬁ%f’l‘?ig'ﬁa% é‘gp E@ es{eggr aphy

on silica gel using a Biotage system eluting with 1:1

di chl grByaRichedieyl Hakasie-dandaflicadd Edybestdr e praperegiageording to N.

6 ncgmgeq% g‘g& 6p1%5 '883)0?;]'1%3(5%% Q?%ﬂétﬁyﬁ?ﬁﬂol@tﬁﬂrb&%ﬁ hcid (available

ZﬁﬁﬁmybﬁdmlﬁmﬂagqlﬂéK $ Bt/ &m@cébtb@%&‘/éaera{ﬂde (40 mg, 0.165
8%%:%810{0 e.itIBtSI”@ '3%;8(5 b Hm¥@sm é!ﬁﬁéh té@raﬂﬁl@nﬂ@ ¥3505hE)Pwas heated at

urther rification
B oo TpheR SR Sy PRI OL S cOale AR tegppegeture and
eIeh lor§c§§ %?der@e&i&&@?@&ﬁw”ﬂ&wm&’d netePiabwmasymxitioreddetveeen ethyl
acétate and %vaterl’%he oragmc layer Wasldned (magnesmm sulfate), filtered, evaporated,
and purified by chromatography on flash silica gel, eluting with 20% ethyl acetate/hexane
to give 2-bromomethyl-thiazole-4-carboxylic acid ethyl ester (4.4 g, 31%) as an orange
oil. 'HINMR (CDCls): 8 9.23 (s, 1H), 4.77 (s, 2H), 4.4 (q, ] = 7.0 Hz, 2H), 141 (t, ] = 7.0

Hz, 3H). MS (APCI+): 252 (100), 250 (90).

Step 2: 2-(4-Iodo-phenoxymethyl) -thiazole-4-carboxylic acid ethyl ester

Ground potassium carbonate (3.4 g, 24.6 mmol) was added to a solution of 2-
bromomethyl-thiazole-4-carboxylic acid ethyl ester (12.83 g, 56 mmol; from Step 1
above) and 4-iodophenol (5.5 g, 25 mmol; available from Aldrich Chemical Company,
Inc., Milwaukee, WI) in acetone (440 mL). The reaction mixture was heated at reflux for
15 h and then it was filtered and water was added to the filtrate until it turned cloudy.
The filtrate was left on ice and then the resulting white solid was filtered off, washed with
acetone/hexanes (2:1) and dried to give 2-(4-iodo-phenoxymethyl)-thiazole-4-carboxylic
acid ethyl ester (5.6 g, 65%) a$ a white solid. YINMR (CDCls): & 1.4 (t, 3H, ] = 7 Hz),



20 Step 1 above) was dissolved in acetone (250 nmL) and
4-i odophenol (11.61 g, 52.8 mmol; available from

wob@niosds4hem cal Conpany, Inc., MIwaukee, WRCTHEB2005/012555
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added, followed by potassiumcarbonate (7.55 g, 54.6
mol ). The m xture was heated-&8ernight at 65 C
degrees, and it was then cooled and filtered. The

qalei (d, WerS ] werstgyl 5 i (6,12 Evel7 (dpp H, T ersHo), 7.64de2 Bhg=aridz), 8.2 (s, 1
e filtrate was concentrated to approximately 100 nL
"evaporation. The 25 sol ution was warnmed and then

diluted with water (approximatel 70 rrL) The

r es ullhterrgedibeGn-(4dbdo-phenaiEs , +2-<carhraartic agid ethyl ester

precipitate an oily solid. The mxture was scratched

with a spat N&,868d all owed to cool to room

te er at ur e. Beimoylof f - whi t preci piicibphemds filtered™>
of | shed RfPHSever al [po ti s KCQicMbne
( : t her—sdr i e@ N \ayto~over p"ﬁo?ph/@!'

/
pent oxiobde to give 6-(4-iodo-Fghenoxynet hyl)-"pyTi di ne 30
2-carboxylic acid ethyl ester (13.72 g, 759% as an
of f -@fi,Ne,crystal | i ne solG.H,BNS, (M+) WD 2006/ 058843N0,
PCT/ EEQ{MS/ 012555 - 54 384242 BIVR (CDC13): 81. 47 (383.188
' 4.52 (g, 2 H j =7 Hz)533(s 2 H,

6 78 d 7

(d, 2|§téf bézkg’f]‘l?%%%t&ﬂ w”}ﬁ:lu}e-z 'CaSbO}?(Y et ireses o) 7.8
Hz), 8.09 (d, 1 H j = Intermsdla‘? .

[ 3- ( Findy snomnéﬁ%i@wmpﬁwqmlﬁhé%%%‘l %463 el a"aéﬁﬂ%d in several

goiﬁﬁsns t%'%%oh%hﬂof%elﬁéwl ]E)M:d.lﬂéig rAgRblicadd etiylcester (24.7 g, 150.0

r oxi o Cl1H14 CiliHl
apnpl ,fjapkgk @nﬁléné%h%}fall g'l? %}éﬁz Lé( e\ﬁb ifi carbon
(t3trReHOsvRIeEtshy hrlphzﬁﬂiyﬂh)zn batey] per@nded(l@ﬂ yd, OelshgrolYwas added. The

t
e
aptaubﬁbd)fd\ﬁbtrmnmud@nmdehﬂn& 8B.2aomebrapd there benzoyl peroxide (100
Vk?éy &%Solgwwg 22104 .08 Ega%ﬁl WS E%I%d%@@rn t. ’flae]f-éactlon mixture

rbon tetrachl orl
avay wbledsto geeBtemperrBER AL e, %P19|ralteﬁ|némima ‘éfé%ffdow HirSSatography

ﬁ(glﬂgaegel'\@ﬁn b Bicﬁﬁg%@ st@t&i?&@tﬁx@g wih 1:1afich] promdihad/Hpgane and

gdlgﬁlpn&@trggé?%qqu i) I o gtﬁylop elc@tél E%a%’l\goxﬁlc ac1<9 e(:)cf{grl ester (11.8 g,
fbﬂbwﬂﬁl&Mﬂ ()MH&O:@HIMMéﬁrdHETﬁHSIC, ths perity Wasggtimated at

4% gg%) agléhéggma VSVZS us%gl 1l}|1( %%pdsgﬁ%%ﬁ (EZrt}gezr%%}ﬁc&ﬁBn

1.28(t,3H). 15 Ste
[ 3- (4Stepdos Myﬁm@&yﬂn‘;ﬁ% anyidine-Zeabprylisecid dhp gpter

ester (3-Brononet hyI phenyl) -acetic acid ethyl ester

(4. 376 @rorht dfn%%ﬁg lid ac1é*éﬂ1\§rﬁéstéd°€($1 g2 g8 nﬁﬁ.‘ﬂ)l from

o S(:lithggﬁ%|%|désolff?ddﬁ1 IRFAPF e %}g\}h ¢ 52.8 mmol;

My ek e@m Mdrichacheadeig Confpahy, dmeth‘iWaukee, WI) was added, followed by
potassium carbonate (7.55 g, 54.6 mmol). The mixture was heated overnight at 65 °C
degrees, and it was then cooled and filtered. The solid was washed with small portions of
acetone and the filtrate was concentrated to approximately 100 mL by evaporation. The
solution was warmed and then diluted with water (approximately 70 mL). The resulting
brown solution was cloudy and started to precipitate an oily solid. The mixture was

scratched with a spatula and allowed to cool to room temperature. The off-white
precipitate was filtered off, washed with several portions of acetone/water (1:1), and then
dried in vacuo over phosphorus pentoxide to give 6-(4-iodo-phenoxymethyl)-pyridine-
2-carboxylic acid ethyl ester (13.72 g, 75%) as an off-white crystalline solid. MS (MH+)



pot assi um carbonate (2.66 g, 19.3 mml). The m xture
was heated overnight at reflux, 20 and it was then

w@eosbiosssas Wi th material froman earlier run usPCEP1¥65/012555

sane conditions but on a 2 mmol scale. The conbi ned
materials were cooled and fil t.eyged. The solid was
mashed Wi th acetone and the filtrate was evaporated to

Xeefik'rl\&'(g:q1 98 1.47N€ 3§ph&t7 B5), W83 (q,2uH] f+ ed1 533 (s, 2 H), 6.78

l'OﬁHtO r

gy ol T s P A5 A By A Dt a0 1707 =75

hexany 8109 (@l VB, ] = 7.8 Hz).
[ 3-(4-i odo- phenoxyrret hyl ) - phenyl] acetic acid 25 et hyI
ester. (4.3,9, 5 ( CDC13 8 6 (1 .

Hy) iBtegmed te: :-lod ] AE8
2I—I),6.76(d j-9|—|z) 726737(m4H+

sol vent), 7.5 2;% ' * 2H, J=9Hz) . vozg;gé%gg%ms

P P2@05/ 01 55 L;@r\ni ateg DMF
( oxynet,hyl )& -

nmethyl ester i. MeOH H2SO4 ii. NBS CC|4| zoyI
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Per oxi de 4-1 odophenol ~ K2C031 DMF o JN-'Y o~ -

Br JNH),m p o C7TH/NO2 C. HCBH]ER, CL4HI21INC3  137. 1‘39“17'0
230. 0823869. 161 Step 1: 257129 396.228
6- Met hyl - pyri di ne- 2-carboxylic acid methyl ester

Conceqi,f at 90131%%&1&%;51 Aehfl) Betiakidasylasiged cautiously

with Stll‘l‘lng to a suspenS| on of

2| (rjan‘ fg)éln.@%é%)fg& rowﬁ%&%ﬁ ZlOa OCS"\X 6 Val | Bbl thfl)goaghtlc acid ethyl
geste'f?ll(lm@ ] 56.1 mntod] dvaitdile (l‘ampﬂdmthir@h@ingpamnpm)y, Incridilwaukee,

heat | )
Ry R B 2 S8 BB AR D) v
Clenceintt reftiachralennitogen fair3prie dhe reaction mieupgawasyiltgged, evaporated,

?g d dur?f{egl %g???t%gﬁgﬁi oR Qﬂiﬂcy B hij e DR e O@%Sdléldsﬁﬂnethane in

Iutlon extr ed
V\htt)danetdgwe Gcbroaam Yxphﬁeaﬁ rﬁE&UCaP&aiNa ol estet 3&2%1\43 m/z
\A?‘.f?heﬁNMR oRISNgy): § h@rv 3H (e UITY, 180 r@esmwmsm(q,az H) 3.62 (s, 2 H),
ered, and evaporated to give
6LAR{tyEDpyri di ne- 2- carboxylic acid methyl ester
(3.53 g, 46% as a pale yellow oil. Mass spectrumm z
152. Skpp: B- (46}oaqunex;hy¢thﬁy+phdmdha®ncamd@ﬂwﬂ ederaci d

net hyl ester N- Bronmosuccinimde (4.9 g, 27.3 mol)

was a gd |0 g‘%ﬁf bgg}@, a?r efic ?&&E 2P|es'3e'§ (@Qi7 &;7%%01 frorn Step 1

6- met pyr| oxyllic a ester
gab@ﬂé Wawﬂm@vednn agesensdd0Q Ely) de ﬂdpd@e{l@ 8.7 30 available

RELAXdal eoh%gnﬁuhc mmdﬁ&wamas malem fiotlowed by
dgy@ss?t?rtgga I Baftaerz% % mn?ol) 8[?16 mlxgg‘g Was hea?ed overmght at reflux,

and it was then combined W1th material from an earlier run using the same conditions

. but on a 2 mmol scale. The combined materials were cooled and filtered. The solid was

washed with acetone and the filtrate was evaporated to give an oil (8 g). The solution was
purified by chromatography using a Biotage system with an $90 cartridge, eluting with 0-
50% dichloromethane in hexane to give [3-(4-iodo-phenoxymethyl)-phenyl]-acetic acid
ethyl ester (4.3 g, 57%). 'HINMR (CDCL): & 1.26 (t, 3H, ] = 7 Hz), 3.65 (s, 2 H), 4.16 (g,
2H,J=7Hz),5.04(s,2H), 6.76 (d, 2 H, ] = 9 Hz), 7.26-7.37 (m, 4 H + solvent), 7.57 (d,

2H,7=9Hz).



di chl oronet hane) showed that there was unreacted
starting material in addition to two new spots, soO
WO eooblosseagiuant i ties of N-bronosucci ni m de (1. 1PQI/EB2085/012555
nmol ) and di benzoyl 20 peroxide (20 ng) were added and
the reaction m xture was heatedbst reflex for 24
hours, and then filtered to renove succini mde. The
filt rgk@oWdcey aParridecbleaoginvathhpeiillitetPatarbuomdic acid methyl ester
chromat ogr aphed on silica gel (Biotage 90) eluting
wi th 0- 100%. vdoahhgopnet hane/ hexanes to give
6- br ononet hy hgRygdidi ne- 2- carboxylic acid methyl ester

0 . ' i friod ol =
(Z.ﬁp% YBe@Syl Perbkidest al | Lge sol i @('éCO%h%Fspect r gr\n/(%ro

nz P30/ 232. 25 Step 3: |

 6- (4=Woyp- phenoxymet hyl § nFoiaTe- 2- car boxyl i id o
met hyl ester 6- Brononet hyl - pypi di ne- 2- carbokyl'1 ¢ acid
nmet hyl ester (2.27 g, 9.9 mmol; from Step 2 above)
was gitgNoLved in acet one GB@MD) and 4-i odophenofisHi!NO,
(2. 3%3g3910. 8 Mol ; avai 1238bP&2 from Al dri ch Chemni 88161
Conpany, Inc., MI|waukee, W) was added, followed by

).

finel r.o t assi um ca te. 11.2 nmo
The. mbSEbr EMEE HOLCLF Yo D000 G e der
PCT/ EP2005/ 012555 -56 overni ght at 60 C degrees,  and
it waEohbmmrabwioiubfdriandd (5 e mas addedecagbpusy WiB sWagrde 2
W 16 AL LR Ginkid- 1428 4G ANGEHIE Fdbhedlldrzh Chemical

5 dr“"éfﬁé%sg‘.?‘? %%eﬁ%g{y&? N 11%%%@1%%3%?% d jand ihe e;n;g 0
s Slontpiaom, Inas Miksrker, Wi ¢80 & trp hagel (pprrgygetely 250 mL).
aqﬁgf %&t%ﬁr@?rh{lfeateﬁg@ refgﬁd dwteﬂ'r@ght}mah ?rcmeﬁm phigrids trying tube) and
sulfate), filtered and eyvaporated to
i it PR SR8 L PS8 and e
23 gfidaus whdiimsedrbogate aadaddad e brif@pprdk foitBleyolpgoniwps extracted

10 \é\?@g{aegﬁﬁggeéég (2#'&0& rarﬁrfﬁ aRd tthe\?\eécgigtls Wefeg@%s"ﬁ@g vfé&l brine, then dried

ture eat_e 0 redi SS(_)| ve .
t Kimagndsivn aulfhte)hBltered, uni svepsasied tegiveicwiethylpyeidjag Ficarboxylic

of idtrﬁgﬂ&ﬂfe%’%iﬂ ﬁ.ﬁ £ 430096 & Eg}?zéﬂo%v 6. NIBR specoling in/z THe

r 8618 I zat1on®was 'rep d to give 6-

(4-1 odo- phenoxynet hyl) - pyri di ne: 2-carb lic acid
met hy [Stepsi: érBropopacthyl-nypigines “C%{bmﬁ%‘:%{%e@&% Al line

solid. Mass spectrumm z 370. General Procedure 1 for
the Pnemasabiinghid{Boas ¥1.0xymel) b addrdzoiportigisdea stirred

t ock. sol ut . i .
15 3 oD 6 O HTG P B et Bler (5,00 £,35.8 mmol) in
( Qdarbiont tetraaibrades(100 OB Dibgnzopl weremice (20 mal Wasaddss and the mixture
banat e.( 10 oo e i with
by TP T RL ey Ran ST AL Kor o daye. TLC (e it
StdictotCmsthae) 10w thricthere NBNBITEISR SLar g mo iR 20 to two
?T?elvs) sgo}f@gcfﬁl]rtﬁﬁggﬁ%;u@ériﬁh %r@rl-ngi‘.t_(ﬂeﬂnim&ﬁd 1di.g_)l§a{1ﬁmol) and dibenzoyl
appr oxi nmat e . SOl utl on was sqQnl c
20 Clcgaea g8 By LB A DA RO R OUGCHEL E e for 24 Bours,
POsddi 1Bn Bfterbd kS reaive bh@inifdd S Thi filtnas wasdegotateddaglyvean oil that
r of tub t ai R - i i d.
TSR CBR g oR BT ROt Sef I Mg WER IR0 T
178 ottenethas:/fiorn@so give 6-brhmomedylmysidier & ctbpraicggid methyl
: e _ ) o
RRIah Bl SHH S Adie Ao dageand yephed

I met hyl acet a (1 n). The
filtrates were placed in vials and 2 ot assi.um
25hy dr ox$tde 3o(4rfe }(quwaylaﬁgng%—e?dc%ggr}eﬁad methyl ester

~

6-Bromomethyl-pyridine-2-carboxylic acid methyl ester (2.27 g, 9.9 mmol; from
Step 2 above) was dissolved in acetone (50 mL) and 4-iodophenol (2.37 g, 10.8 mmol;
available from Aldrich Chemical Company, Inc., Milwaukee, WI) was added, followed by
finely ground potassium carbonate (1.54 g, 11.2 mmol). The mixture was heated



vial. The m xtures were stirred at roomtenperature
overnight, then 1 MHO (0.8 nL) was added to each

WO 2@b/0588d8 t he sol vents were evaporated usi ng aP@ERPMAF012555
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system Agueous net hanol (50% approximately 2 nlL) was

added to each vial, then the widl-s 25 were

centrifuged and the sol vent was renoved. This process
mrm@ﬂe&ﬁ@m degtetshand it wes thearpbled ang filsendd i Bk solid was washed with

Iﬁr g S h& thel}]l#rgt% V%?é ot yc[egﬁ'g{%a"{l% dﬁ&gﬁeﬁﬂﬁgfac%tafté)( 10bR8L) was added

para ron o oxyne

cadibxsdlidorawasiwashed tvise with Wish Wakes apdepith edne. The
Cs%ﬂﬁioﬁtdraﬁ ARl (gxaéﬂedlﬁﬁl Sulphs n%%&me@apoé’a@ed to give the crude

Im%gﬁ%%e@hlgwg? élsso Ve|§|7$1 gge%égefatﬁg%mma Y. Sqlo]{l) with warming, and water -
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amylstdhgasélddl\hysétp@mmn@/zﬁV@rogen 35 gas thr ough them
4 nmL of the first stock solution and 0.4 nL of the
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of tubes contalning an aryl-boronic acid.” The WO

2006/ 058648 . PCT/ EP2005/ 012555 were ea .
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pprox nma e sol ut
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My cehﬁﬁuéédra%"d tht Qﬁ{ferﬁ Yabltdrived ThiOprbcbds wak réﬁ&@ted and then the
second stoc 5 so 1on wer e added to each of a

éﬁ%@?s‘ﬁ?rel‘iﬂlﬁég"%} thﬁé’v%fh aryl -boronic acid. The
m xtures were each heated in a m crowave oven at 170 C
degr egsndral Prabediira? farthaPrebatation ef 2{Hiamyl t

. pol yet Ier e, filter and washed wi th di nethyl acet am de
(%Mﬂ%%g—. The crude products were purified by
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preparative HPLC (see above for
A first stock solution was prepared consisting of 2-(4-iodo-phenoxymethyl)-

thiazole-4-carboxylic acid ethyl ester (of intermediate 2; 1.87 g, 4.8 mmol), bis(tri-
cyclohexyl-phosphine)palladium (available from Strem Chemicals, Inc., Newburyport
MA; 168 mg, 0.25 mmol), and dioxane (approximately 100 mL). A second stock solution
was prepared consisting of potassium carbonate (1.9 g, 14.4 mmol) and water
(approximately 10 mL). The solutions were sonicated and degassed by bubbling nitrogen
gas through them. 4 mL of the first stock solution and 0.4 mL of the second stock

solution were added to each of a number of tubes containing an aryl-boronic acid. The



conditions). Fractions containing the purified product
were evaporated to dryness using 20 a Genevac system

w@evensd64$r ocedure 4 for the Preparation of PCT/EP2005/012555

3-Bi aryl 02Q~net hyl - phenyl acetic acids A first stock

sol uti on was prepared consi sti-rg -of

[ 3- (4-iodo- phenoxynet hyl ) - phenyl] -acetic acid et hyI
eﬁixarre( wéreieatlehemedi iataemidroviav8 8vey atd78 *Grdegrees for 25 min. 1 M HCl
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second stock sol ution” was
pregidtted consisting of potassium carbonate (1.99 g,
14.4 ol ) and water (approximtely 9.6 nlL). 4 nL of

the fadretal Ptaeku®d fdt HPrepdatibof-BRivibhenaBeongidine-2-
sm on were added to each of a nunber of

t ning an aryl-boronic acid. The m xtures
were each 30 heated in a m crowave oven at 170 C
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a m.cCcrowave oven at
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agldeghr2ol) alﬁ@dl&@hbl(dp?i‘oyﬁﬁ}aéel}l‘l% m0).& lrﬁi'fwlﬁtlcﬁﬂﬂastsbmcated and
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added 1 M'KOH solution (0.8 mL O 8 mrnol and the solutions were heated at 60 °C
degrees overnight. 1 M HCI (0.8 mL, 0.8 mmol) was added to each solution and the
reactions were then filtered through silica (1 g) and washed with dimethylacetamide. The

solutions were evaporated to dryness using a Genevac system and further dried in the
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0 oré%ﬁ %g@nt%%[agggﬁﬁﬂaéa g@thda%l%ééserﬁemn&gg RI2 A8) to give the

Ia etic acids

vacuum oven at 50 °C degrees.



. Pd(PCy3)2\ 30 HHOHHI \ ii. KHOIl / OH ~N
B1OH ZoOO O C6H10BNO3 C15H13103 C22HI9NO4 178. 985
WRBsA784861. 401 PCT/EP2005/012555

3- (3" -Acetyl am no- bi phenyl - 4-yl oxynet hyl ) - benzoi c acid

was prepared using general proggdure 1 from

3-(4-iodo- phenoxynet hyl ) -benzoi c acid nethyl ester (of

20 | ntQhi @i sdeurk)s PRthePrageitisd oithBhrdashesthyli heagiacktic acids

(ASDI Tncorporated, Newark, DE). Mass spectrum M+ =

362.
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RAY-Ar&tidacf dthyliester(@d mtennetdlalte éH. 8%\4 § mmyol), s (tri-cyclohexyl-
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5 PCIY ERROD5A0 k586 (appgoximately 96 mL). This solution was sonicated and
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I nter msd ate o
bll%(lg # (sepeMar YFEsEy pn Wg\gf Wﬁr&t{}ﬁirftﬁ@ m%a%ﬂ %, aqueous

15 ffrﬁfﬁaﬁbf@"ﬁ@ﬁm&glv&helpwductd\lewburyport MA; 105 nm,
, and di oxane (approximately 62 nL). A

S e o n]czjxamp S li ? % u&ce‘c)vrl]ammo BRI gdyloxvmethvl) -benzoic acid

i. PA(PCys), '
\/O\n/ u KOH o OH
~OH H O
T ~ o
YC
CqH1oBNO, CysH15104 CaatigNO,
178.985 368.173 361.401

3-(3'-Acetylamino-biphenyl-4-yloxymethyl)-benzoic acid was prepared using
general procedure 1 from 3-(4-iodo-phenoxymethyl)-benzoic acid methyl ester (of
20 Intermediate 1) and 3-acetamidobenzeneboronic acid (ASDI Incorporated, Newark,

DE). Mass spectrum MH" = 362.

Example 2: 3-(4-Benzo[1.3] dioxol-5-vl-phenoxymethyl)-benzoic acid

i. PA(PCy,),

<I>’°H+/@(V©ﬁ( — )‘V@\(

C,H/BO, CisH45105 CarHie0s
165.942 368.173 - 348. 359



consi sting of potassium carbonate (1.245 g, 9 nmol)
and water (approximately 6.2 nlL). The solutions were

W@ ov6os86desl and degassed by bubbling nitrogen geGI/EP2005/012555

through them 4 nL of the first stock solution and
0.4 nmL of the second stock solgpi-on were added to a
reaction vial containing
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was eated t, ve 3-(3'¢ O
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sped HwnolyH+ = 348. &yl e 4.3 C,H;;NO,
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FExample 4: 3-[4-(2-Chloro-pyridin-3-vl)-phenoxymethyl]-benzoic acid
i. Pd( PCy3)2

ﬁ°“+/gv©ﬁr ——— @0&

CH5BCINO, ' CysHis05 CygH,,CINO,
157.365 368.173 339.781




met hanol (50% approximately 2 nlL) was added, then the
vial was centrifuged and the 15 solvent was renopved.

wabios/ofsoecess was repeated and then the sanpl eP@EEP2005/012555
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dried overnight in the oven to give
3-[4-(2-chl oro-pyridin-3- yI) pheanoxynmet hyl | - benzoi ¢
acid. Mass spectrum MH+ = 340. Exanple 5 3- (4

(6- CIY B¥:P<tBYE bdihtﬁ'o&wxéﬂ o8 exysiEing Wi B-(Bdodeipte@iythettyl)-
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C%? b thl@%nd %14&1 I&Béidaﬁﬁmgﬁa sBi23 gaaaluxms(l\/gbesﬂee» 058 Gvpshed with

SRS 0 Ty Bosanit (g M BRSNS sdeishaton 04
| mlamdam Pheparter: wasstirmgd gem@matenwee@émv@r@g Ity e then 1M
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3 azgl e- 4- bor oni,

aniethapA5[50%; AppROFbREElEd, M m [9% 3199@33 wap e Atifiged and the
3> veng %%éferém%ﬁaﬂﬁk Brotess was repeated and then the sample was dried overnight
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Example 5: 3-[4-(6-Chloro-pyridin- 3—V1) phenoxvmethvl] -benzoic acid

H i. Pd(PCy,),
v©\"/ LKOH
O
Cl
C4HsBCINO, CysHisl0s CygH1 CINO,
157.365 368.173 339.781

3-[4-(6-Chloro-pyridin-3-yl)-phenoxymethyl]-benzoic acid was prepared using the
procedure described above for the synthesis of Example 4 from 3-(4-iodo-
phenoxymethyl)-benzoic acid methyl ester (of Intermediate 1) and 2-chloropyridine-5-
boronic acid (ASDI Incorporated, Newark, DE). Mass spectrum MH" = 340.

Example 6: 3-[4-(3,5-Dimethyl-isoxazol-4-v1) -phenoxymethyl]-benzoic acid

i. PA(PCy,),
\/@\K u KOH o _ oH
\ OH -+ /©/ S 1)

CsHgBNO, G150 ‘ C1gH:NO,
140.935 368.173 323.352




140. 910 368.173 323. 327
3-[4-(2-Fluoro-pyridin-3-yl)-phenoxynet hyl ] - benzoi c

W@eiod/098a38 pr epar ed usi ng the procedure descri bRC/BARPOE012555
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for the synthesis of Exanple 4 from 3-(4-iodo-
phenoxynet hyl ) - benzoi c aci d netfiyl ester (of
Internmediate 1) and 2-fluoropyridi ne-3- 1o boronic
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@-Hsi i
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B&mc por « DE—Mass spectfu = X

3 4/ Exarrp 4 Fura -2 | - phenoxynet hyy
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BH WM)ZOOG/OS%% $£ CT/ EP2005/ 012555 -62 A 323327

soll th9'8n of 3 (4-i & enoxynet hyl ) - ben20| c acid

met hyl ester (of internediate 1; 74 , 0.2 mol) in

di oxaheL-Fhror¢-peridin-2yH- m;xomethﬁbbs%dc 1 WZ@Pfeﬁ‘iﬂi‘?d using the
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further 2 mn and then bis(tri
-‘oalhadluq

was added The.n1xture was degassed for 30 seconds and

then heated in a microgave oveRIEEYA:70 C degrees for
25 min. [ The reaction urce Wi dCOH
e o
=

(o]
F |

C4H;BFNO, CysH1510, C,oH,4FNO,
140.910 368.173 323.327

3-[4-(6-Fluoro-pyridin-3-yl)-phenoxymethyl]-benzoic acid was prepared using the
procedure described above for the synthesis of Example 4 from 3-(4-iodo-

15 phenoxymethyl)-benzoic acid methyl ester (of Intermediate 1) and 2-fluoropyridine-5-

boronic acid (ASDI Incorporated, Newark, DE). Mass spectrum MH™ =324,

Example 9: 3-(4-Furan-2-yl-phenoxymethyl)-benzoic acid

i. Pd(PCys),
QH QY ii. KOH o oH
O B ——
\ OH + /©/ 0 I o
\

C4HsBO; C15H15!04 C1gH1404
111.894 368.173 294.310




filtered through silica and the silica washed wth

di oxane (1 nlL), dinethylacetamde (1 10 nL), and 20%
woredobassshs i n di chl oronethane (1 niL). The filt reCPERASS/012555

placed in a vial and 2 M potassi um hydroxi de sol ution

(0.4 nm) was added. The m xturespwas stirred at room

tenperature overnight, and then 1 MHO was added

untila @180 gr 5-4iER-fleRb }ﬁ kﬂﬁétﬁ?lb&ieﬁzoﬁaﬁﬂ)netﬂ'ﬁestw
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15 DI s(t EiaeMehohery iphRspin ey tabhad]-wildamaihdbbenzbicamid
StrentChem cal's, I'nc., Newburyport, MA; 70 ng, 0.1

mmol ), di oxane (41 rrL) and wat grpg(pbyd, M) was added to
a reactign vial contai 5- i 0 oH NO1 | nebor oni ¢ dev©\(m
Beof rom BPromtl joentHe—W0 2006/ 054648 s

( gy
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mol ).~ The sol Ution was soni cated and degassed.

m xt @ & pias heated ig @ &, crowave oven at 170 C  CyH,0

degreé%ggr 25 nin. Tgfggﬂrgeactl on 334375

3-(3'-Hydroxymethyl-biphenyl-4-yloxymethyl)-benzoic acid was prepared using
general procedure 1 from 3-(4-iodo-phenoxymethyl)-benzoic acid methyl ester (of
Intermediate 1) and 3-(hydroxymethyl)phenylboronic acid (available from Aldrich
20 Chemical Company, Inc., Milwaukee, WI). Mass spectrum MH" = 335.

Fxample 11: 3-( 4-Isoquinolin-S—Vl—phenoxvmethvl) -benzoic acid

i, PA(PCYs),
NS \/@\”/ u KOH
o /@” %/‘/
C4HgBNO, CysHislOs C,sHiyNO,
172.981 368.173 355.397

4.5 mL of a sonicated and degassed solution of 3-(4-iodo-phenoxymethyl)-benzoic
acid methyl ester (of Intermediate 1; 740 rﬁg, 2 mmol), potassium carbonate (830 mg; 6
25 mmol), bis(tri-cyclohexylphosphine)palladium (available from Strem Chemicals, Inc.,
Newburyport, MA; 70 mg, 0.1 mmol), dioxane (41 mL) and water (4.1 mL) was added to

a reaction vial containing 5-isoquinolineboronic acid (available from Frontier Scientific,



m xture was filtered through silica, and washed with
di oxane (1 nlL) and dinethylacetamde (1 nL). 2 M

W@ oi0assseusn hydr oxi de solution (0.4 nlL) was addedI/ERives/&12555
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m xture was stirred at roomtenperature overnight, and
then 1 MHO (0.8 nL) was addesd.- The sol vents were
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ni‘e%ea“%@@a&?&@? ek aid etvias Ririet] @Q&Iﬁlg&ﬂﬂ th tHeEﬁ:an &dgiefi?t;)-t(@q@qumolm -5-
reaction vi ont ai ni. ox yl.phenyl boroni c

aldf eeawaﬁlqtﬁm g?eli@“f ?’%‘5;1 f)SISPSC g}rﬁltt_ll fi 3§th d.

St ockport, UK). The soluti oq vvas sonl cat ed ar11d

degasBeghplant 3a(25dleihd fi.eany Hxin
nm.) was added, foll owned by bls(trl cycl 0-

hexyl phosphi ne) pal | adi um (avail able from Strem
Chei cal s, 1nc., Newhuyport, WIPCY2005 nfrol ) was
added, The mxturg3 eggssdd¥aid {hen h te
m hage pve Cilegrees for 25 m
re ion m X , vvasflltcéredthrough S|I|andthe
20 silica washed with di oxane (1 nL), and

ogetiby) acet anmi de CLHEQ; 1 M HCL was added unt CHanOs
so{es@séor med. The vieali7dvas centrifuged and the scl4gébd
was rem)ved The crude product was washed with water

. and ¢ eéf g@? @QQH{Q lpgx xgrrf&lﬁfl)-ﬂ_éiﬁoi&@t:ﬂrm@@ﬁl ester (of
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decan dri‘ed in a vacuum ov,en
5t mekslipte é,s’ﬂtrgg,d] yenmply n diggans 2 W,@twﬁegass ed with nltrogen and

b k}&%%)ﬁlsa és Me@&ymmebhtamﬁg 0irfiethbhynctiphesitentniaarid (available
( @o_rwép %%’PE;%”& %ﬁéf’ﬁﬂrt &H?l E]%es,mlfth% YagQ ﬁuc%ted and dagassed

| an®d651GM80 8f Lddivm ihiydroidd (4 M, 0f fl.) Brae ktldedpfalloived byjb1s(tr1—cyclo-

Ongyj]"d‘?s% e)]paﬁ Ocﬁu Vi %g%ro% §E%Ql%‘he]‘rﬁ§al? $0c. 308wt Fport, MA;
0.005 mmol) was added. The mixture was degassed and then heated in a microwave oven
.at 170 °C degrees for 25 min. The reaction mixture was filtered through silica and the
silica washed with dioxane (1 mL), and dimethylacetamide (1 mL). 1 M HCl was added
until a solid formed. The vial was centrifuged and the solvent was removed. The crude
product was washed with water and centrifuged again for 5 min. The water was decanted
and the solid was dried in a vacuum oven at 50 °C degrees to give 3-(2'-methoxymethyl-
biphenyl-4-yloxymethyl)-benzoic acid. Mass spectrum MH" = 349.

Example 13: 3-(3'-Methoxymethyl-biphenyl-4-yloxymethyl)-benzoic acid

i. PA(PCyy),

oy O %‘v@w

CBH11BOS C15H1GIO3 C22 2004
165.986 © 368.173 348.402
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for the preparation of Exanple 12 from 3-(4-iodo-
phenoxynet hyl ) - benzoi ¢ aci d netdayl ester (of
Internmediate 1) and 3- net hoxynet hyl phenyl boronic acid
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sd ; vvasd fur_tJJﬂr_Zmn

bi g cﬂvtﬁ/phosp i Wle) pal | adi um (avs rom °©
Strer Chem cal Newbur yport, MA;, 14 , 0.02

mmol ) was added. The m xture was degassed for 30 15 o
secuBOand t hen he&ts€d'%n a ni crowave oven at 17%24 183
degt®@e93for 25 nin. FhéFeaction mixture was filt TN
through silica and the silica washed w th di oxane épl

o m), » Adbm@fbhsdfaqetlam@her(okymemyl)dmhz@@%ﬁenﬁhﬂ@bter

J chl orone

vinkgrmegipt ?E fV&I‘ﬂ'ﬁﬂg’aSs,l Hld)nl-ﬁgﬁ r OXI gM 2% ﬁa(t) \i\%%l %La%g dhgéS&d for 20
agidednd THea added tas EagiEm \sﬂlcpn‘@dﬂ@g POIOHHT SHHEREE ?emg> 0.6

°Ver rlbj 915‘& 1 gﬂthtaﬁ%@f&ohéc'a'&a (W%Smﬁ@ﬂ %G'aﬂé.BIe' o Az&l&@hdﬂncal

appr 6xI ant

a@drrtplaey,slglc vhhwapkee, %ﬁérﬁ\?éé uthpg é\\rla% ﬁggﬁﬁg?l f&gg ﬁJ&Heg% min and then
OEEE foh'e 1 E&gﬁl‘;ﬁ?aﬂﬁhﬁm\@vﬂaﬁl@ﬂb&l@ Btrbml @renticald, Inc.,
4 mg, ) 1%1%'08 was aagedS RS LLT- s d'eggslééd for 30
( gecbﬁ)ﬂ@ﬂf&(tﬂéh @Bﬁ@d{ b :Amydmwmeivhxy ho) L70&Ralsgreeator @5 min. The reaction
Pgrgxture fglterecll *’.hroug%ﬂslhca Rdlihd siflafwasBed (Ath didkald (1 BE),!
dimethylacetamide (1 mL), and 20% methanol in dichloromethane (1 mL). The filtrate
was placed in a vial and 2 M potassium hydroxide solution (0.4 mL) was added. The
mixture was stirred at room temperature overnight, and then 1 M HCl was added until a
solid formed (approxiamtely 2 mL). The vial was centrifuged and the solvent was
removed. The product was dried overnight in the oven to give 3-(4-naphthalen-1-yl-

phenoxymethyl)-benzoic acid. Mass spectrum MH" = 355.

Example 15: 3-(2'-Phenoxy-biphenyl-4-yloxymethyl)-benzoic acid

L, . e N &
C( H 4 /@ V©Y Vﬂj\'o(

CypHy1BOq C1st4510; CasM2004
214.031 - 368.173 396.447
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(3% @mzsm@vplﬂm gptrettid -bewarxlvaéwwlﬂlweﬂ%h@ Bepzgic acd.

%E%\? Mygotfzofi . KOH ~ o ~ i off CN B OH O 01~
/ O C9H98N202 C15H13103 C23H18N203 15 187. 995

; —benzmc acid

3 (3 A ) al A o =

aci d was prepared u5|ng the proc e descrlbed above
feléthe sognthesns of aqpl e 4 -(4-io0do- -
pkenoxynmet hyl ) - benijlc d met ter of

I nt er\@T a‘f% ) @ “( ;r azol -I -yl )

acid ai | abl e om ASDI Fnc., Newark, DE).

spectrum M+ 20 371, npl e 17.

3- (4- Q%VqBiNd?zn 3- vl - ph&g? fret hyI) benzoic acid  i. 0233?6‘%203
Pd(Pq/ﬁj%eNBHOHOo% OH / | :3:~11/ 3~

C5H68NQZ C15H13103 C19H15|\|O
3-(3'-Pyrazol-1-yl-biphenyl-4-yloxymethyl)-benzoic acid was prepared using the

procedure described above for the synthesis of Example 4 from 3-(4-iodo-
phenoxymethyl)-benzoic acid methyl ester (of Intermediate 1) and 3-(1H-pyrazol-1-
yl)phenylboronic acid (available from ASDI Inc., Newark, DE). Mass spectrum MH"

371.

Example 17: 3-(4-Pyridin-3-vl-phenoxymethyl)-benzoic acid

‘ o i. PA(PCY,),
VQ( . KOH o OH
~OH
U + /©/ PN .0
I =
CsHgBNO, CisH15lOg CygH4sNOg
122.920 368.173 ' 305.336

3-(4-Pyridin-3-yl-phenoxymethyl)-benzoic acid was prepared using the procedure

described above for the synthesis of Example 3 from 3-(4-iodo-phenoxymethyl)-benzoic
acid methyl ester (of Intermediate 1) and pyridine-3-boronic acid (available from Aldrich
Chemical Company, Inc., Milwaukee, WI). Mass spectrum MH" = 306.



122. 920 368. 173 305. 336

3-(4-Pyridin-3-yl - phenoxynet hyl ) - benzoi ¢ aci d was
wpe@passsds usi ng the procedure described aboveP¢DEP10b&012555

synthesis of Exanple 3 from

3- (4-iodo- phenoxynet hyl ) - benzaigg 25 aci d net hyl ester

(of Internediate 1) and pyridine-3-boronic acid
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2006/ 058648 PCT/ EP2005/ 012555 ,ﬁ(gigg%n
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ggﬁﬁngiifluoronethoxy-biphenyl-4-y|oxynethy|)-benzoic

Td W prepared using general procedure 1 from
3-(4-iodo- phenoxynegpyl) benzoj c_aci d mnet hyl

| nt er FsohnEie &9 By (Zad diliporqraetnpxjne q‘ia':_-' PV OREREL B H &

acrd (ASDI | ncorporated, Newark, DE). Mass spectrum
F= 389. Exanple

2 (4m+Tr|quoronet -b|ph q«&qzayloﬂyﬂpthyl -Q%E%::ljrbH
0i C_AGL 8| A_BHQ:LAOIF/O K
OHE/'POI OF § iy O ©

C7HGBF303 C15H13103 , CZ1H15F3O4
205.930 368.173 388.346
10 3-(2'-Trifluoromethoxy-biphenyl-4-yloxymethyl)-benzoic acid was prepared using

general procedure 1 from 3-(4-iodo-phenoxymethyl)-benzoic acid methyl ester (of
Intermediate 1) and 2-(trifluoromethoxy)benzeneboronic acid (ASDI Incorporated,
Newark, DE). Mass spectrum MH" = 389.

Example 20: 3-(4'-Trifluoromethoxy-biphenyl-4-yloxymethyl)-benzoic acid

i. Pd(PCy,),
J@\'\/ u KOH O o\/©\n/orr
% /©/ o /©/ F )
o
C/HgBF30, CisH13l03 ‘ CarH4sF4O4
15 205.930 368.173 388.346

3-(4'-Trifluoromethoxy-biphenyl-4-yloxymethyl)-benzoic acid was prepared using
general procedure 1 from 3-(4-iodo-phenoxymethyl)-benzoic acid methyl ester (of
Intermediate 1) and 4-(trifluoromethoxy)benzeneboronic acid (ASDI Incorporated,
Newark, DE). Mass spectrum MH" = 389.
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Example 22: 2-(4-Benzo[1,3] dioxpl—5-yl—phenoxvmethvl)—thiazole-4—carboxvlic |

acid

[e]
Q OH
7 Pd(PCy,) {L
Y | \/Zﬂ\fLo KQCO: ' O O\/zs\
0 B~OH o)
17 + j s 0
$ , <o |

C,H.BO, Cy5H1oINOSS CyH1sNOgS
20 165.942 389.214 355.372

A solution of 2-(4-iodo-phenoxymethyl)-thiazole-4-carboxylic acid ethyl ester (of
intermediate 2; 75 mg, 0.2 mmol) in dioxane (4 mL) was added to a reaction tube
containing 3,4-methylenedioxybenzeneboronic acid (ASDI Incorporated, Newark, DE;
100 mg, 0.6 mmol). A solution of potassium carbonate (80 mg, 0.6 mmol) in water (0.4

25 ml) was added and the mixture was degassed. A solution of bis(tricyclohexylphosphine)-
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stock solution was prepared consisting of
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(avallable from Aldnch Chemlcal Company, Inc waukee, 260 mg, 0.4 mmol).
‘The mixture was heated in a microwave oven at 170 °C degrees for 25 min and then
passed through a silica gel column (1 g of silica), and washed with dimethylacetamide (2
x 1 mL). The solvents were removed in the Genevac to give 2-(2'-benzyloxy-biphenyl-4-
yloxymethyl)-thiazole-4-carboxylic acid. Mass spectrum MH" = 418.

Example 24: 2-[4-( 1-Benzyl-1H-pyrazol-4-vl)-phenoxymethyl] -thiazole-4-

carboxylic acid
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C1gH11BNO, C1aH1oINO,S A CayHi7NgO5S
202.022 389.214 391.452




passed through a silica gel colum (1 g of silica),
and washed with dinethylacetamde (2 x 1 nL). The
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([1,1';3',1"]terphenyl—4-yloxymethy1)—t}ﬁazole-4—carboxylic acid. Mass spectrum MH" =
388 ‘

Example 26: 2-( 3'.Carbamovl-biphenyl-4-vloxymethyl) -thiazole-4-carboxylic acid

20
0,

0 OH
o Pd(PCy), s
] oH o\/z \ KoCO;q © “ s
B s > .
H, ~on + HN
O ®

C1aH14N20,S

C,HgBNO, CygHipINOGS 0

164.958 389.214
2-(3'-Carbamoyl-biphenyl—4—yloxymethyl) _thiazole-4-carboxylic acid was prepared
using general procedure 2 from 2-(4—iodo—phenoxymethyl)-thiazole-4—carboxy1ic acid
ethyl ester (of Intermediate 2) and (3-aminocarbonylphenyl)boronic acid (available from
25  Apollo Scientific Ltd., Stockport, UK). Mass spectrum MH" = 355.
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2-[4-(6-Fluoro-pyridin-3-yl) -phenoxymethyl]-thiazole-4-carboxylic acid was
prepared using the procedure described above for the preparation of Example 23 from 2-
(4-iodo-phenoxymethyl)-thiazole-4-carboxylic acid ethyl ester (of Intermediate 2) and 2-
15 ﬂuoro?yridine—S—boronic acid (available from Frontier Scientific, Inc., Logan, UT). Mass

spectrum MH" = 331.
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Example 30: 2-(4-Isoquinolin-5-yl-phenoxymethyl)-thiazole-4-carboxylic acid

A 9
— OH
o) Pd(PCy.), N‘?\
NN o o\/g‘g\ K,CO,4 N O O\/QS\
| ' ®

C,HgBNO, C,sHpINO,S CaoHaN,04S
10 172.981 389.214 362:410

2-(4—Isoquinolin—5;yl—phenoxymethyl) ~thiazole-4-carboxylic acid was prepared
using general procedure 2 from 2-(4-iodo-phenoxymethyl)-thiazole-4-carboxylic acid
ethyl ester (of Intermediate 2) and 5-isoquinolineboronic acid (available from Frontier
Scientific, Inc., Logan, UT). Mass spectrum MH" = 363.

15 Example 31: 2-(2'-Methoxymethyl-biphenyl-4-yloxymethyl)-thiazole-4-carboxylic

acid
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ED/B oH -+ ;/©/ S O

C,H,{BO, CyH,INO,S C,eH,/NO,S
165.986 389.214 355.416
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-t hi azol e-4-carboxylic acid was prepared using genera
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200(?/ 058648 PCT/ EP2005/ 012555 -72 2-
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2-(3'-Methoxymethyl-biphenyl-4-yloxymethyl)-thiazole-4-carboxylic acid was
prepared using general procedure 2 from 2-(4-iodo- phenoxymethyl)-thiazole-4-
carboxylic acid ethyl ester (of Intermediate 2) and 3- methoxymethylphenylboronic acid
(available from Digital Specialty Chemicals, Inc., Dublin, NH). Mass spectrum MH" =

356.

Example 33: 2-( 4—Naph’rhalen—1-V1-Dhen‘oxvmethvl) -thiazole-4-carboxylic acid

o]
QA ) OH
o Pd(PCy,), 7‘§\
{L | oA

N K2 3
STRPEE

C1oHgBO, CigH1aINOgS CpyHisNOGS
171.993 389.214 ‘ 361.423

2-(4-Naphthalen-1-yl-phenoxymethyl) ~thiazole-4-carboxylic acid was prepared
using the procedure described above for the preparation of Example 22 from 2-(4-iodo-
phenoxymethyl)—thiazole-4—carboxylic acid ethyl ester (of Intermediate 2) and 1-
naphthaleneboronic acid (available from Aldrich Chemical Company, Inc, Milwaukee,

WI). Mass spectrum MH" = 362.
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A solution of 2-(4-iodo-phenoxymethyl) _thiazole-4-carboxylic acid ethyl ester (of
Intermediate 278 mg, 0.2 mmol) in dioxane (2 mL) was degassed with nitrogen and
then added to a reaction vial containing thiophene-3-boronic acid (available from
Aldrich Chemical Company, Inc., Milwaukee, WI). The solution was sonicated and
degassed and a solution of potassium carbonate (1.5 M, 0.4 mL) was added, followed by
bis(tri-cyclo-hexylphosphine)palladium (available from Strem Chemicals, Inc.,
Newburyport, MA; 7 mg, 0.01 mmol) was added. The mixture was degassed and then
heated in 2 microwave oven at 170 °C degrees for 25 min. The reaction mixture was
evaporated in the Genevac to give 2-(4-thiophen-3-yl-phenoxymethyl)-thiazole-4-
carboxylic acid. Mass spectrum MH" =318.
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C13H121NO3S C15H11INO3S2 4 5 389.214 317.388 127.958
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6-(4-Benzo[1,3] dioxol—S-yl-phenomeethyl)-pyﬁdine—Z-carboxylic acid was
prepared using general procedure 3 from 6-(4-iodo-phenoxymethyl)-pyridine-2-
carboxylic acid ethyl ester (of Intermediate 3) and 3,4-methylenedioxybenzeneboronic
acid (ASDI Incorporated, Newark, DE). Mass spectrum MH" = 350.

Example 38: 6-(2'-Methoxymethyl-biphenyl-4-yloxymethyl) -pyridine-2-carboxylic

acid
© Pd(PCy,),
KGO,
o O
CgHy4BO; C14H12INO; Ca1H19NO4

165.986 369.161 - 349.390



2-(trifluoromethoxy)benzeneboronic acid (avail able
fromApin Chem cals Ltd., Abingdon, UK). Mass spectrum
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6-(4-Thiophen-2-yl-phenoxymethyl)-pyridine-2-carboxylic acid was prepared
using the procedure described above for the preparation of Example 38 from 6-(4-iodo-
phenoxymethyl)-pyridine-2-carboxylic acid methyl ester (of Intermediate 5) and 2-
methoxymethylphenylboromc acid (available from Aldrich Chemical Company, Inc.,
M]lwaukee, WI). Mass spectrum MH*" =312.

Example 40: [3-(3'-Acetylamino-biphenyl-4-yloxymethyl)-phenyl]-acetic acid

on ' i. PA(PCys),
A B o\/O\/oooa ii. KOH
T+ T
© !

e

CgH;pBNOg Cy7H710; CogHpyNO,
178.985 396.228 375.428




for 10 mnutes at 120 C degrees, for 10 m nutes at 130
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iR EoPApRLRS B S0 [ T Ao D iR igeqt acid et

NsR#{df 1I‘Ite§m@11@te]@ abd H&Béﬁﬁn&ﬂb@hﬂf&bbﬂﬁ)n@a]:ﬁﬂl.@WSnwrpomted

g{wﬁﬁ?éﬁﬁ&}f@%@% xyn%q hyI )-pyri di ne- 2- car boxyl i

c acid was prepared 20 usrng the procedure descri bed
J y 1-lsiphenjld 1)-phenvyl]-acetic acid

6- (4-i odo- phenoxynethyl) pyr|d|ne 2- carboxyllc acid
wethyl eemer (of Intermedyate 5)1@6#@? \/I::iji

Roxet hy | phenyd b L adotk (jaxtsH @bl e from_o oH
Aldrl Chenrbal ,

spectr 7. Exanple 40 HO
f3-(3 Acetylanrno bi ﬁg@l-4 yl oxynet hyl )>fheny ufr?Qﬁ
17

tic &cieHOs 1. Pd(PQ/S) A\ BHO—|+OI /| COOEt i

KOH 15HP%° O | O C8HI0BNOS Sis o2
C17H17103 CZ3FQl h(ﬂ 25 178. 985 396 228 375.428 WD

2006/ B58648 JRCHERRGGiplEne5S5loxymethyl)-phenyl]-acetic acid was prepared
[ &snég'gedo‘?a? %}é&é&ﬁf&%’f%rﬁrﬂ? 34’ ligdb- Qﬁﬁﬁ%ﬂl\ﬂ)) Ldlaycﬂc}tlc acid ethyl

was prepare usi neral proce
f v (pingarmigiie BHBAS BT RTF S HOR bR e gble from

ehtilch aRhfEal (Rinpafy, ghoEMiMagket) V\Hmdvlass spectrum MH" = 349.
3- acet am dobenzeneboronic acid (ASDl | ncor porated,

hbmarg;
3- ( 3' el s - s
etic acid off 1. Pd(Pcy3)2 P{D B, OH + COOEt ii. KOH

O / HO\ C7HO9BO3 C17H17103 C22H2004 . o
oy o \/@\/ L PA(FCY), | _ O\Q\/‘L
B. o) COOEt ii. KOH ‘ OH
Ej " T
1

CgH,BO; CiH 7105 CagHp0,
165.986 396.228 ‘ 362.429

[3-(2'-Methoxymethyl-biphenyl-4-yloxymethyl)-phenyl] -acetic acid was prepar-ed
using general procedure 4 from [3-(4_—iodo-phenoxymethyl)—phenyl] -acetic acid ethyl
ester (of intermediate 4) and 2-methoxymethylphenylboronic acid (available from
Apollo Scientific Ltd., Stockport, UK). Mass spectrum MH" = 363.

Example 43: {3-[4-(2-Methoxy-pyridin-3-yl)-phenoxymethyl] -phenyl}-acetic acid

' 0

o o L. PA(PCya)s o\/©\/‘L

N X P on ow COOEt ii. KOH ° A oH
SEN s RN

7 |

r

CHgBNO, Ci7H7104 o CpyH1gNO,
152.947 396.228 A 349.390



151. 959 396. 228 348. 402
[ 3- (3' - Hydr oxynet hyl - bi phenyl - 4-yl oxynet hyl ) - phenyl ]

WO awebsss4t@ci d was prepared using general procRPCUUER2085/012555
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from [ 3-(4-iodo-phenoxynet hyl)-phenyl] -acetic acid

ethyl ester (of internedi ate _4)y_and

3- (hydroxymet hyl ) phenyl boronic acid (available fromto

Al dr |{§E @%ky Wyl)ﬁh@n@xyﬁ«ﬁétﬁﬁ}%ﬁ&yl}ﬂéeﬂc Weid Svas prepar-

spectT =
£d U(sxzrg-gmrn]owﬁﬁ%% ﬁl@Fb H%p{f’y}o ‘Rhepemasthyl phemdlgratic geid ethyl
G8ilet "i‘;?t'eﬁnec@a’de 4) b PO (P8} Sy2p 1cK<ﬁ]:=|3(Bd%ﬁEtac1ﬂl(ava}ﬂ6He @olm Lan-

ggzger thes1s Ltc]f ancas 1re'_%ﬁ' q\?lass spec M;I?E’— %%@ 396. 228

[3-(2" - Met hoxyrret hyI b| phenyl -'4- yI oxyrret hyI) henyl '
b 4L i dthorv-bin LoV IE Bml%/eﬁ']vljl-acetlc acid

'from [ 3- (4 [ odo phenoxyrrethyl) phenyl ]- acetl c acid

15 ester (of internediate 4) and E 0
?Fai hexymet hyl phenyl oni ¢ aci; qbd( gj | bl e f V©\)L
Apoi‘o.BSm entifjlc t@@cb'qaonltKO . WBgs Bpdct rum o
{3-17- (2- Met hxo’@gyrl di n-3-yl) - phenoxymstl - phenyl 1-
acetic acid o 0 OOCH 1l Pd(PCy3)2 6BOH O I/
1. GOBFPOH + i &vOBIBBNCE C17HL71CB 021H19§N;%374

152. 9¥3.9896. 228 349 K§EXD 2006/ 058648
PCT/ EP2005/ 012555 - 77 {

3-[4- Glzmlﬁabwm@thw -bipBenyl- - ydbve/metlyytbphym;]l} atesayeifl e pre-
o 45 BBl LA A BERSUE scric i

edthyllesteeiféntefroédiaterie p.néaﬂmﬂ:}mmmgﬁhgxy) enzeneboromc acid ASDI
2rBlAe %c}fw«!vbaqk ']?E)31\/fb‘§£ gaat&uﬁ%weam labl e from Lan-
M.'}

thesis Ltd. cashire, UK). Mass spectrum

= 350. 5 Exarrp&e 44:
[ 3- ( 26lyTpgen syBHERRCFRESSBi phenyl - 4- yl 02ymet hyl ) - pheny!
| -acetic acid FF ~ O F o off i. Pd(PCy3)2 F~ | COH

(E:gz H?l;hFc.qu@@@@EEsts Werelé@Hiiel odit #h ordéHERI3O il thd bt gy of the

compounds of formula (I).

Twelve pL per well of substrate solution containing glycogen (4.32 mg/mL), 21.6
mM UDP-glucose, 21.6 mM phospho(enol)pyruvate and 2.7 mM NADH in 30 mM
glycyl-glycine, pH 7.3 buffer was added into a polystyrene 384-well assay plate (BD
Biosciences). Compound solution (8 uL/well) at various concentrations (0-57 uM) in 30
mM glycylglycine, pH 7.3, 40 mM KCl, 20 mM MgCl2 plus 9.2 % DMSO were added to
the assay plate (columns 5-24). Enzyme solution (12 pL/well) containing glycogen
synthase (16.88 pg/mL), pyruvate kinase (0.27 mg/ mlL), lactate dehydrogenase (0.27
mg/mlL) in 50 mM Tris-HCI, pH 8.0, 27 mM DTT and bovine serum albumin (BSA, 0.2
mg/mL) was added to the assay plate (columns 3-24). As a blank control, enzyme
solution without glycogen synthase was added into the top half wells of columns 1-2. To
the bottom half wells of columns 1-2 were added a known activator, glucose 6-phosphate
(18.9 mM) in addition to the enzyme solution. The reaction mixture was incubated at 37
°C. The assay plate was then read for absorbance at 340 nm on a Tecan Ultra reader every

3 minutes up to a total of 30 minutes.



205. 930 396. 228 402. 374
[3-(2"-Trifluoronethoxy-bi phenyl - 4-yl oxynet hyl ) - phenyl

WO 26058648 aci d was pre pared using general proRPEHEP®OH012555
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from [ 3-(4-iodo-phenoxynet hyl)-phenyl] -acetic acid
ethyl ester (of internediate 4);gand
2-(tri fI uor onet hoxy) benzeneboronic acid (ASD 10

| ncorpg en g@-ﬂt %&RY@ With BEWvithMas® td') Wk Midulated 03 the reaction

ase say The f t.ests
SRAS IR L SO e S i A S eNali R e
%‘dﬂﬂﬂéﬁ&ﬁo@ ggg iShehabd dctivitvey ¥ eorhp@@ﬂid welakioaf concentrations was
1 QN

iﬁg{ﬂ% n,%gl %’GIS{E}?I ning gl ycogen (4.32 ng/ni),

21. 6 nmM phospho(enol ) pyruvate

and 2.7 m\/INADHln 30 M glycyl-glycine, pH 7.3

buf f ex siasilardedl 00t Rs/Rt,pol yst yrene 384-wel | assay

plate (BD Biosciences). Conpound solution (8 L/well)

at v | and Rt i
Cf}/lv'h %’ﬁs %QHgFeE]Et‘f;ﬁ'gfa?@%f t%ﬁ%ﬂ r?zérdK T @mtl‘i'e sen%f %ona%ouéldz Rtis

%@m@xmr@e aﬂr@éanmle inrthe akssnge @ |Ca%n@oyeéy| ums 5- 24) .

Enzyne solution (12 L/well) containing glycogen 20

synt hase (6881 8/tht compidubaientidtivasa(id ndeedysd silate 200%

| act at e dehydr.ogenase (% 27 nmg/mL) in 50 mM Tris-HCL,

rf% ¢ NZymE ARNBTT and bovi ne serum al buni n (BSA, 0.2

ng/ m.) was added to the assay plate (colums 3-24). As :
a bI dlike @emidunids ofthe premplsotxibivSCWD adutiesgifjeso than 301uM. Some

I1's of columms
Cl ﬁ%&}cﬁﬁa@u@g? tag?n%ﬁﬂﬁf chﬁg}fi@éc{a}ﬂéﬁhns 1-2 were

added a known @etivator,—gtugose 6= pnus hate 257(18. 9
M) in addition toBxh@mpnzymg sAEERC fl’hEﬂMgacti on
m xture was incubated at 37 |C The assay platelwas
then read for jabsorbagce at. (340 nmon7a Tecan Y tra
reader every 3 mnutes up td a total of 30 m ndtes.
WO 2006/ 058648 PCT/ EPZ005/ 012555 - 78 _The enzyns

activity (withi or w tWout conpound) was cal cul atled by
the reacti on nd rnprnennf ed hu t he opti |

rJLI \JD

density change] (SOD) 3ger mi nute. Percérﬂt stinuliati on
of glycogen synthase activity, by a conpound at Vari ous
concentrations was cal culated by the foll ow ng
formula: 5 %stimulation = 100 * Rs/Rt, where Rs is
the reaction rate of the enzyme in the presence of
conpound and Rt is the reacti®h rate of the enzyne in
t he absence of conpound. SC2.0 is defined as the
conpound concentration that is needed to stinulate
200% of the enzynme activity. 10 The conmpounds of the
exanpl es exhibit SC2.0 activities of less than 30M
Some specific SC2.0 activities are shown in the
follow ng tabl e: ‘




Exanpl e Activity (SC2.0) [M 8 4.7 10 9.3 36 6.2 WO
2006/ 058648 PCT/ EP2005/ 012555 -79 Claims 1, A

w@oovposssds of fornula (1) ~ 3 (p) O-Ar---( CH2) ¥GI/EP2005/012555

C(O-R4 Are R (m wherein 5 Ar is an aromatic
carbocyclic or heterocyclic ring;,- Are is a substituted
or unsubstituted cyclic ring selected fromthe group
consisting of benzo [ 1,3] dioxol-5-yl, furan-2-yl,

I soqui nol i n-5-yl, isoxazol - 4Qldimsl- napht hyl, pyrazol -
1-yl, pyrazol-4-yl, pyridin-3-yl, thiophen-2-yl,

- thi ophen-3-yl and phenyl, and where substituted the

10

15

+ 20

substjtuents are sel ecgt fromthe group consisting of
acet anmde™ QFQ%ﬁﬁ%ﬁ?é Bonyl , benzyl, benzyl oxy,
hal ogen, hydroxyl -1 ower al kyl, |ower alkyl, |ower
al koxy- | ower al kyl, phenoxgi@phenyl, | oner al koxy and
trifluoro-nethoxy; Rngnd % are i ndependently
LSt g O wer al kyl .,
g@béﬁ#Pﬁgdroxy,(D
' dilekyl am no, cyano and nitro;"’15
R4 is hydroxy or*aq \amm no acid attached through a
ni trogen atoArpf the\amino acid; mis 0, 1, 2, 3 or
4, pis 0, 1or 2, aMdms is 0, | or 2, 20 or a
phar maceuti-cal ly acceptable salt thereof, provided
that when Are is phenyl, the phenyl ring is ~
s ﬁgFP}uted by at |east one substituent selected from
the group consisting of acetam do, am nocarbonyl,
benzl Ax, an dngarbs gar @W\‘FJECrOIa}Fak“;FP?YCi%W@g;- al koxy- | ower
al kyl , phenoxy, phenyl, pyrazol-1-yl and o
tri f1 Yoroneti@ited 3RGndNOsAA0A HEIREIEE SAETHFRI0 B 6B Bonsisting

of benzo[1,3]dioxol-5-yl, furan-2-yl, isoquinolin-5-y}, isoxazol-4-yl, l—naphthyl, pyrazol-
1-yl, pyrazol-4-yl, pyridin-3-yl, thiophen-2-yl, thiophen-3-yl and phenyl, and where
substituted the substituents are selected from the group consisting of acetamido,
aminocarbonyl, benzyl, benzyloxy, halogen, hydroxyl-lower alkyl, lower alkyl, lower
alkoxy-lower alkyl, phenoxy, phenyl, lower alkoxy and trifluoro-methoxy;

| ower al koxy, tri
am no, al kyl am ng

R? and R? are independently selected from the group consisting of lower alkyl,
lower alkoxy, trifluoromethyl, halogen, hydroxy, amino, alkylamino, diakylamino, cyano

and nitro;

R* is hydroxy or an amino acid attached through a nitrogen atom of the amino

écid;
mis0,1,2,3o0r4;
pis0,1or2,and
sis0,1or 2,
or a pharmaceutically acceptable salt thereof,

provided that when Ar; is phenyl, the phenyl ring is substituted by at least one
" substituent selected from the group consisting of acetamido, aminocarbonyl, benzloxy,
hydroxyl-lower alkyl, lower-alkoxy-lower alkyl, phenoxy, phenyl, pyrazol-1-yl and
trifluoromethoxy, and



-80 when Ara is phenyl, there are not two | ower alkyl
substituents ortho to the point of attachnment of the

WG\I&(MAOS%@ 2. The conpound of formula (1) accordi/RB200H012555
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claiml, wherein Are is a substituted or

unsubstituted cyclic ring sel e@ed fromthe group

consisting of benzo [ 1,3] dioxol-5-yl, 5 furan-2-yl,

I soq l’WHE?llAIQI h\éh 1, there are not two lower alkyl substituents ortho to the point of

I soxaz na pht hyl, _pyrazol -1-yl, pyrazol-4-yl,
ﬁHPW“§’§K APﬁnghen 2-yl, and thlophen 3-yl, and

mhere substituted the substltuents are selected from

the group consisting of acetam do, am nocarbonyl ,

benzy. Thbemmpbond/of foraliadBraccinieds glairh dviheraikdd, is a substituted

XY ebRAWRE RO, 1,3]dioxol-5-y1
pﬁ%sv@tﬂﬁ?ﬂed c}c‘ﬁ@?&g@!ﬂb& 5‘% g ns1ﬁc nzoa[ ]I_ ioxol-5-yl,

trifl
cft;rﬁmo@ﬂh isofyuinetmi-g {spv?agalc‘éfgﬂlr dineghihyl, preaz 11/1 Fragol- 'Y’,

{d84-B y‘i\r tﬁldpﬁex@-% J‘l Cirfdt thﬁ)‘p}ilan-g ?yl Cajﬁg?vn}%%mib@ﬁﬂlt@f the substituents

ccor Q. an
b o 3 iy e B At FRasuRont, PR blhayiox,
ﬂ@&éxyﬁ-ﬂl’fmﬂaﬁw{ Yweacdiot, dicbWI@‘ alloxgll@vermlldyl grheRoxy, phenyl,
Wh #g €4 - H{g?thyl . The compound of
8P RT3 53@8?%Wﬁ§ ‘claims 1 or 2, wherein Are.is
benzo [1,3] dioxol-5-yl. 7. The conpound of formula
(1) according to clainms 1 or 2, wherein Are is
t hi oph&he gogpoundofformla (Eaeperding tofcleims hgF 2, Wherein Ar, is pyridin-
g.rdlng to claim1, wherein Are is phenyl
stituted by at |east one substituent selected from
the group consisting of acetam do, antnocarbonyl

g|e E;: O%ﬁéﬂ%?g)&)l( Bﬂé u.{a (m%%rgprllgot\é\gﬁy ghgomys tovge Wherem Ar,is

t;syrfdnmn;a@eltslmwydbﬁhawgm conpound of formula (I) ,
according to claim1 or claim$8, wherein Ara is 25
phenyl substituted in the nmeta position by acetamn do,

am n o$: afrh(lg %g;%%ogﬁd QY AL Q%W eﬂ%erd claTxB? 1 %‘P APIHALinA s, is 1-
geording to claimi or claim8, wherein
Am&ph&wl phenyl substltuted in the ortho p05|t|on by

trifluoronethoxy. WO 2006/ 058648 PCT/ EP2005/ 012555
-81 11. The conpound of fornmula (1) according to claim

1 or @lmer&bﬁbpomﬁe bEfRmALA(I) Scotdiignns|claimb$ tor RinvReteinAr, is

the o&fﬂg poF%ﬁ%on by net hoxymet hyl, benzyl oxy or
compound of fornula (1) according to

any of clainmse 1 to 11, wherein Ar is selected from
t he group consisting of phenyl , thiazolyl and yrlgHz
5 13.7.The coorpponddf fmfmmtnr(&mcam(dnr)g tactdmgil ivg 2t whensip b is

Chﬁéﬂlﬁn%&l‘? 12, wherein p is O:

8. The compound of formula (I) according to claim 1, wherein Ar, is phenyl
substituted by at least one substituent selected from the group consisting of acetamido,
aminocarbonyl, benzloxy, hydroxyl-lower alkyl, lower-atkoxy-lower alkyl, phenoxy,
phenyl, pyrazol-1-yl and trifluoromethoxy.

9. The compound of formula (I) according to claim 1 or claim 8, wherein Ar, is

phenyl substituted in the meta position by acetamido, aminocarbonyl or hydroxymethyl.

10. The compound of formula (I) according to claim 1 or claim 8, wherein Ar; is ‘

phenyl substituted in the ortho position by trifluoromethoxy.



14. The conpound of forrmula (I) according to any of
clains 1 to 13, wherein R4 is hydrogen. 15. The

w@ oovposssds of fornula (1) according to any of cPEI/EB2085/012555
to 14, wherein s is 0. 16. The conmpound of fornula
(1) according to claim21 havinggthe formula O O ~~ H |
Are 2 10 R(m wherein Ar2, R2 and mare as defined

It 2 cl ﬂ:: fhd coxﬁg Buddst f@ﬂﬁﬁl@ﬁg%&éﬁﬂié % c&ﬁzﬁqrﬁr&hhm & ﬂﬂhbﬂem Ar,is
ereo

conmpound fornu aceco
(kT epbpiatiedin habTdh Rosion N Mt B3 ot Bhenoxy.
(m IB 15 wherein Area R2 and mare as defined in
claim1, WO 2006/ 058648 PCT/ EP2005/ 012555 -82 and the. )
phar e B4t cempbimdoffepnakl(B) sadidéng thengof clait®. 1 1 11, wherein Ar is

g&feg:}ﬁqﬂ?@l f%{)gﬁllc f Elmg%?gﬂ{rgi ?%&&z\%é? SI)T,} 1h aV| ng

and mare as defined in claiml, 5 and the
pharmaceutically accept abI e salt ther eof
5 conpolidhetompennd af formpulid W@“&T@ aay gt ﬁlﬁlinsh]am ]r?gWheremPls 0.

the formula O O~ HID Ar2 2 R(m

14. The compound of formula (I) according to any of claims 1 to 13, wherein R is

hydrogen.
15. The compound of formula (I) according to any of claims 1 to 14, wherein s is 0.

16. The compound of formula (I) according to claim 1 having the formula

Ar;

10 (m)

wherein Ar,, R? and m are as defined in claim 1,

and the pharmaceutically acceptable salts thereof.

17. A compound of formula (I) according to claim 1 having the formula

oy
) S

OH 1B

Ar; 2

R m IB

15 wherein Ar,, R* and m are as defined in claim 1,



wherein Ar2, R2 and mare as defined in claim1, and
t he pharnaceutically acceptable salts thereof. 10 20.

woeengssesd of fornmula (1) according to clai mBCT/EP2005/012555
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selected fromthe group consisting of

3- (3" -acetyl am no- bi phenyl - 4- ylggxynet hyl ) - benzoi c
acid; 3- (4-benzo [ 1, 3]

di ox %d&habhm%@wmy awef)table BZitherd6f. d;

3- (3" - car banoyl - bi phenyl - onxynethyI) benzoi c aci d;

15 3-[4-(2-chl oro-pyridin-3-yl)-phenoxynet hyl ] - ben20|c

acid 2006/ 058 P200

o (618V\gl BRI T (] SSRERBR Phary f PEvipa fhedpmala
acid; 3-

[ 4- (3 S5-di et hyl -i soxazol - 4-y1)
- benzoi c aci d;

3-[4-(2- f1 uor o- pyridin-3-yl) - phe
aci d; 3- [4-(6-fl uoro-Yyridi noxymet hyl ]
“benzoi ¢ acid; 5

3-(4-furan-2-y|-p .Ekid; 1

3- (3" - hydr oxynet hy p}phenyl - 4-yl oxymet | iyl ) -benzoic
acid;  3-(4-ismgdinolin5;yl-phenoxynet hyl)-benzoic
aci d;
3-(2'- nethoxynethyl-bipheé?l-4-y|oxynethy|)-benzoic
aci d;

swhaeinpise A apdan sy assiefaehipldamyl, oxynet hyl ) - benzoi ¢
acid; 10 3-(4-naphthal en-1-yl - phenoxynet hyl ) -benzoic
aci giandafhé Bhaheeesh . plprlle sdtsytheveyfret hyl ) - benzoi ¢
aci d;

3- (3" -pyrazol -1-yl- biphenyl 4-yl oxymet hyl ) - benzoi c

aci d; [ ] ) = ZolC e
374 EhissrE s R ﬁﬂ?%é%%% 4E8P e Bt
3-(2"-trifluoromet hoxy- blphenyl 4-yl oxymet hyl ) - benzoi c
aci d;

3- (4 -trlfluoronethoxyblphe
aci d; :
2-(3' -acetyl am no- Pphenyt~ 4- -thyI)thiazoI?-4-c
arboxylic acid; D
2-(4-benzo[ 1,3
ar boxyl i ¢ aci d;
enzyl oxy- bi ph€ny[=4- onynethyl)

-t hi azol e- A-éarboxyllp(afld 20 2-
[4-(1-benzyl -1 H pyrazol-4-yl) - phenoxynethyl]

-t hi azol e- 4 carboxylic acid; 2-([1,1
3thr‘é1]ntfh&,dheamjdlm¢rw¢sokﬁnaimwla)mﬂhl azol e- 4- car boxyl i c
aci d;

%O)(()s;l alr%?tglg?H%aé@hﬁ%?%ceﬁtaﬂe%ﬂs‘@&%k ) -thiazol e- 4-car
2-[4-(2-chloro-pyridin-3-yl)-phenoxynet hyl]-thiazol e-4

) gzr boxyl Iognp%%n of\%\on‘nﬂo% gcsc%?cﬁgg ‘cho éu?rlx:) oqesc{’cgd1 t%cs)rgsthe group

consisting of

14yl ] - benzoi ¢

et hyl ) - benzoi c

-|-5 yI phenoxynet hyl ) -t hi azol e-4-c

3—(3'—acetylanﬁno-biphenyl—4—yloxymethyl)—benzoic acid;
3-(4-benzo[1,3]dioxol-5-yl-phenoxymethyl)-benzoic acid;
3-(3'-carbamoyl-biphenyl-4-yloxymethyl)-benzoic acid;

3-[4-(2-chloro-pyridin-3-yl)-phenoxymethyl] -benzoic acid;



2- [4-(6-fluoro-pyridin-3-yl)-phenoxynet hyl ]
-t hi azol e- 4-carboxyl i c acid;

wQ@2{08/054sylr oxynet hyl - bi phenyl - 4-yl oxymet hyl ) - t PC HEP10@5/6l12555
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- carboxylic acid;
2-(4-isoquinolin-5-yl- phenoxyrmgg,h_yl ) -t hi azol e- 4- car box
yI i ¢ acid;

g?g P&ﬁ?‘ﬁ%@@%&ﬁ@%aﬂﬂﬂb%@dﬁﬂ) t hi azol e- 4

3' th t hyl he th t hi le-4
&1, &%1@2&5@@}%201 4- % g{‘lOXYIIlg yﬁybrggzm agld ' azol e-
2 (4- napht hal en- 1-yl - phenoxynet hyl ) -t hi azol e- 4- car boxy

4. ?4@23-|ﬂ@oro—pyr1dm~ -y1)-phenoxymethyl] -benzoic acid;
2- (2" - phenoxy- bi phenyl - 4-yl oxynet hyl ) -t hi azol e- 4- car bo

X

2%/ ([%'%%]1‘18{91Ewl‘gnﬁ'y%f?élﬁ%?(vm‘i%] ;Derﬁ%lcaazc %)d[ e- 4- car boxyl i

c aci d;

23 (2:fattani I-ylpheapoeyherhyl) eperiagdidia- y | oxymet hyl ) - t hi azol

e 4 carboxyllc acid; 10
@@%t@}l%lm&bimmﬁﬁmwﬁbwkﬂd pyri dine-2-c

I C ‘acl

Gégiﬂ&ré;tmh 1)r(1a%i}’ A e!n-ob h&f-} enzg/llcgéxrret hyl ) - pyri di ne- 2

6- (4-t hi ophen- 2- yI phenoxynet hyl ) - pyri di ne- 2- car boxyl i

C342"—ﬂxethoxymethyl -biphenyl-4-yloxymethyl)-benzoic acid;

[3 (3' -acetyl am no- bi phenyl - 4-yl oxymet hyl ) - phenyl ]

t d: i,
3 ¢ aCI tP[ygb][B% ?XI\L(HWY t>r113\e(lll%mc-: a|E)Cr11%nyl ] -acetic
aci d; 15
[ 3|(emaphﬁtai@xywbphmomlsﬁ’éfﬁyben&°1§ Pefymet hyl ) - phenyl |
-acetic acid,

{3-
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-(2' -trif t rrethyl)-phenyl
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salts thereof. 21. A pr ocess for the preparation of a

C onfopyilind- ﬂminubwﬂethjdbbcmomaqcb claim1, 20 which
process: conpri ses WD 2006/ 058648 PCT/ EP2005/ 012555

-85 . td ; | Il OH Are
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LGAF-'-(CH2)(S)-C(O-R1 (Ill) 5 wherein Ar, R3, p and

S 33(4&tﬁﬁu&@ﬁieﬂﬁﬁkﬁimphﬁn&]—mYlomfﬁeﬂmem&cid; | eavi ng

group such as chloro, bromo or iodo, and Rl

' eZp{ esége amm&rb%th Icl:};ll@%ogﬁﬁ&ﬁyl)QEQZQQ—QS&%@&H& ¥Ycid;
2-(4-benzo[1,3]dioxol-5-yl-phenoxymethyl) -thiazole-4-carboxylic acid;
2-(2'-benzyloxy-biphenyl-4-yloxymethyl) ~thiazole-4-carboxylic acid;
2-[4-(1-benzyl-1H-pyrazol-4-yl)-phenoxymethyl] -thiazole-4-carboxylic acid;
2-([1,1';3',1"Jterphenyl-4-yloxymethyl)-thiazole-4-carboxylic acid;

2-(3'-carbamoyl-biphenyl-4-yloxymethyl) -thiazole-4-carboxylic acid;

2-[4-(2-chloro-pyridin-3-yl)-phenoxymethyl] -thiazole-4-carboxylic acid;



cl eaving the protecting group to obtain a conpound of
formula (1) 3 (P) O-.A'--(CH)(S)-C(O-R4 Are R2

W@ 2906058648 10 wherein R4 signifies hydroxy, andP@¥/EPANR012555
R2, R3, m n, p and s are as defined in claiml1, and
optionally reacting this conpound with an ester of an
amno acid in the presence of and DVAP and

su ent | v

ORGP R A G ERST - R LCRARI R
attached through a nitrogen atom of the 15 ani no,
a{(3);hydroatetirdtipheayly4-ylosymedabtthirgols oG 26
forml a (N) Art Y (I'V) WD 2006/058648

P 4@3 C}Q—@?@%}eno% Q—fﬂuﬁzoﬁ‘é-@ dasb@glidedidned in

esents B(OH)2, in the presence of a
Cg%g'yt'gﬁgggg§;9$ge oG M o i

HOl.Ar---(CH2) (S)-C(O-R1L (V) R2 (M wherein Ar, R2,
5 RR(3'DhethogfdethyRbghasyl defloxyeckthyl)-thiaiale-4- C)Hh@@h‘é@é‘ﬁt S

a IeaV|ng group 5 such as brono, iodo or triflate,

a n I U
ShteapbiElS Tk ﬁﬁﬁ%fg?agfﬁﬁ%ﬂz 0505 obtain a
conpound of fornula (1)

Q24(2'AphenoteBihesyL- @(ybycymth tbla@le(‘#ﬁarlbwhc agiffer ei n R4

signifies hydroxy, and Ar, R2, R3, m n, p and s are
a§-(g-ecﬁio%ﬁgn-'39ylcﬂ}@h83cy¥methyl) -thiazole-4-carboxylic acid;

2-(2'-trifluoromethoxy-biphenyl-4-yloxymethyl) -thiazole-4-carboxylic acid;
0 6 (4-benzo[1,3]dioxol-5-yl-phenoxymethyl) -pyridine-2-carboxylic acid;
6;(2'-methoxymethyl—biphenyl—4—yloxymethyl)—pyridine—Z—carboxylic acid;
6—(4—t}ﬁopher‘1—2-yl—phenoxymethyl)-pyridine—Z—carboxylic acid;
[3-(3'—acetylamino—biphenyl—4-yloxymetﬂyl) -phenyl]-acetic acid;
[3—(3'—hydroxymethyl-Biphenyl—4—yloxymethy1) -phenyl]-acetic acid;
15 [3-(2'—methoxymethyl—biphenyl-4—yloxymethyl) -phenyl]-acetic acid;
{3-[4-(2-methoxy-pyridin-3-yl) -phenoxymethyl]-phenyl}-acetic acid;
[3-(2' _trifluoromethoxy-biphenyl-4-yloxymethyl)-phenyl]-acetic acid;
and the pharmaceutically acceptable salts thereof.

21. A process for the preparation of a compound of formula I according to claim 1,

20 which process comprises



and 10 optionally reacting this conpound with an ester
of an amno acid in the presence of EDC and DVAP and

wGQivsespsesit | y cl eavi ng the ester group, to obtBCTEPR2005/012555
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compound of fornula I, wherein R4 is an am no acid
attached through a nitrogen atgm.of the am no acid.
22. A conpound of formula (1) according to any one of

cl ai ggre’lac{hq%gg?mw Oflfgnﬁalaqﬁﬁct ured by a process

according t arm21. 23. A pharnmaceuti cal

conposi tion conprising a conpgpnd of fornmula (I)
according to any one of clai 1 to 20 together with a
pharmaceutically accepta arrier and/or adjuvant.
24. The pharmaceuti cal ition according to claim
23 for the treatnentA ype 2 di abetes or

i npai red gl ucose tol erance. V\Bﬁ(% 06/ 058648

PCT/ EP2005/ 012555 -87 25. A nmethod for treating a
di sease nedi ated by activation of the g(lcogen

synt hase enzynme which conprises admnistering to a

_patient i.n ne hereof a thar [ l.y effective
armunvtr’heé?mél\ré’gﬁp%uﬂaarb nﬁrc?rarsru%fgge?l% C%?J&)lfdi ng to any

one df thé piesmca of 0b&e withe. commpumdeifetrofla fldmul a (1)
according to any one of clainms 1 to 20 for use as a 5
t herapeutic active subgtance. 27. The use of a
conpound of formula (1) ®ccording to any one. of clains
1 to 20 for theLgrepaApti on of a nmedi camerd@ or the
treatment and/or prophyl aXChlhf-GBdses nedi ated by
the activation of the glycogen synthase enzyne. 28.
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7" ™N(CH,),-C(0)-R*
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wherein R* signifies hydroxy, and Ar, Ar, R%L R, m, n, p and s are as defined in

claim 1, and
optionally reacting this compound with an ester of an amino acid in the presence of

EDC and DMAP and subsequently cleaving the ester group, to obtain a compound
of formula I, wherein R* is an amino acid attached through a nitrogen atom of the

amino acid, or
alternatively,

b) reacting a compound of formula (IV)

Ars—Y av)
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wherein Ar, is as defined in claim 1 and Y represents B(OH),, in the presence of a
catalytic amount of a palladium (0) complex, with a compound of formula (V)
3
Ff )

HO A

r
7 N (CHy)CO)-R

V)

2
R%m)

wherein Ar, R?, R®, m, p and s are as defined in claiml, X represents a leaving group
5 such as bromo, iodo or triflate, and R' represents a protecting group, and
subsequently cleaving the protecting group to obtain a compound of formula (I)
3
T ®

@) Ar
7N (CH,) -C(O)-R*

Ar

m)

Rz(
| ®

2

wherein R* signifies hydroxy, and Ar, RL R m, n, p and s are as defined in claim 1,
and '

10 optionally reacting this compound with an ester of an amino acid in the presence of .
EDC and DMAP and subsequently cleaving the ester group, to obtain a compound
of formula I, wherein R* is an amino acid attached through a nitrogen atom of the

amino acid.

22. A compound of formula (I) according to any one of claims 1 to 20, when

15 manufactured by a process according to claim 21.

23. A pharmaceutical composition comprising a compound of formula (I)
according to any one of claims 1 to 20 together with a pharmaceutically acceptable carrier
and/or adjuvant.

24, The pharmaceutical composition according to claim 23 for the treatment of
20 type 2 diabetes or impaired glucose tolerance.
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25. A method for treating a disease mediated by activation of the glycogen synthase
enzyme which comprises administering to a patient in need thereof a therapeutically

effective amount of a compound of formula (I) according to any one of claims 1 to 20.

26. A compound of formula (I) according to any one of claims 1 to 20 for useasa

therapeutic active substance.

27. The use of a compound of formula (I) according to any one of claims 1 to 20
for the preparation of a medicament for the treatment and/or prophylaxis of diseases

mediated by the activation of the glycogen synthase enzyme.

28. The use according to claim 27 for the preparation of a medicament for the

treatment of type 2 diabetes or impaired glucose tolerance.

29. The novel compounds, processes and methods as well as the use of such

compounds substantially as described herein before.
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