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phar maceutical |y acceptablle-salts, their manufacture
and to the use of biaryl oxynethyl arene carboxylic
acids and their pharmaceutically acceptable salts as
nmedi cament s, and nore specificallyto the use of

bi aryl oxynet hyl ar enecar boxyli ¢ acids and their

phar maceuti cal #/ acceptable salts as nedi canents for

t he treat nefiaprlopreyeniagreofriixgbet dsidespecial |y
type 2 diabetes. The present invention further relates
to pharmaceuti cal conpositions containing these
conmpounds. In detail, the present invention relates to
nov el THei paresgh oty exeti diyis asereeed vithayd e biatyl ehsynedth fl iv@necarboxylic

¢ . ; . . f
IR T E—
itAtiglsaTaethylayernsehdonglic 4ddsmnd eeiplumacentiialy acvgptoble salts as

| OYBEarRdrty hind i E}ﬁ%}m to th {lge: dkf%Faq %le@y%ﬁ%f%gﬁgoxylic acids

hyﬁ&gxyh am no, . a amno, dial kyl am no,
AR thelt pharmagentically acseptable salispe medicamentsifonty trastmenjior
Preventiogendiabess, @%petiaﬂy Bk D ‘dia@féie@i?(’)I‘Hé Iﬂrésegt inkent?on Ruthfr relates to

or 5. mijs,0, 1, . 3 or .4, is 0, of 2, and s is
FhaitnggPubical b insrasiniping Phsne poraBRMIScal | y

acceptable salt thereof, provided that a) when Ar is

f ur adyidetag, tha gresemtrisvagion relags tdeowebbipodoxyniehylatenecarboxylic
?%%%Egﬁgﬁbf%;ngynethyl)-furan-2-carbony|]-pyrrolidine
-2-carboxylic acid or 5- 3
(biphenyl-4-y|oxynethyl)-furan-gi@arboxylic aci d,

)

w2

Ar
7N (CH,)-C(0)-R?

@
wherein
Ar  is an aromatic carbocyclic or heterocyclic ring;

R', R* and R® are independently selected from the group consisting of lower alkyl, lower
alkoxy, trifluoromethyl, halogen, hydroxy, amino, alkylamino, dialkylamino, cyano
and nitro;

R*  is hydroxy or an amino acid attached through a nitrogen atom of the amino acid;
n 150, 1,2, 3,4 or 5;

m 1is0,1,2,3 or4;

P is0,1 or 2, and

s is0, 1 or2;
DK/18.05.2004
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b) when Ar is phenyl, the conmpound is not either
3- (bi phenyl - 4-yl oxynet hyl ) - benzoic acid or

wa-=2(lsiopbmsny| - 3- yl oxymet hyl ) -benzoic acid, andPCY/ER®/006611

Ar is thiophenyl, the conpound js not
5- (brphenyl 4- onxynethyI)- trW%phene 2-carboxylic

acid, It h een fo at conpounds of fornula |
SF & Phaggry Cﬁﬁ) ﬁcéelftr ﬂéﬁ}er%%d prevention of

di abetes, especially type 2 diabetes. D abetes
peividedybat s a conmon and serious di sor der, af fecting

égr ghjl ngé%{‘%fl)ﬁ §y1 aﬁ{r@allé 8o £l éﬂg%md js ok gk @Rg&%sl

i ncr Ekplenykit vﬁ)bﬁceanﬁe@rbordi smscéldm@ %rﬁ@;boxrhc acid or 5-
gﬁg? ?% 2 ﬁmﬂgmggggggpghﬁﬁgﬁcEh@beisgnlSnd/or a

o PR AT Fphent: (e CPmBREr A ot Ehre - PP IBEp Ay Brethy))-
ins ubem:pldﬁﬁi.d»rtz ﬂ:gp]ndmyl B%@@ﬁ&d})@)—hﬁfmm@dﬂ;@ﬁ@

l evel Cf‘hlgS%eenzf (t)he éjol abogi Vi tﬁ}?b 3%%9}’1 and ethyl)-

t he |icrease has*be asso
obesthigphend-2acaseaietic agig. | i f e. There are tvvo forrrs of
di abetes: insulin-dependent and noni nsul i n- dependent,

with Ittﬂaﬁfbgénei@ﬁn&rﬁia@ Ed)ﬁlﬁo&’rﬁdsq}f MMQ $ al%l’&‘séfﬁ[ inNYe tle@Ment and

the non-i I ndependent for i sease, known as
PW@@%‘P%& "éPeﬁ"r’gW ﬁlgi%@té‘ependent di abet es

mellitus (NIDDM . Because of the serious consequences,
there is an urgent need to control diabetes. Treatnent
of NDiDitey erelitas isy cotrandisand sehiowedgbidet, foﬁctu% Ivealllidrypeople in

ST e LA B0 (R BRI R kpen
alcmﬂiﬁﬁbmskarf sttpkey heare disesse.kidneyidaaisbe bhndndrsgrmnrdglmputatlon

DHabds B chaBifepi e By déc&‘éasé?:‘{%'s&ﬁrﬁékéren%ﬁ ahBR%8n nﬁggired ability of
H‘?rgzolrdrnedrones of these treatnents

fesigeto warpndie rl@sql@, EAUlGRg i) Wgreatdplasera glagpse levels. The
ﬂfclt@%cé 6f diftRdds iglinakadifs, anVithd Ricréase Has bach &bdeatd weh i 1ncreas1ng

Sl el TSR, FRSenEh PP R ot e R nafi ofr B0t and non-
maulih-depdrdentg withrthe gnea’emsy@rut;no@irybrcﬂrgesuf&ymg e the[rom-insulin-

1 p%ﬁé nt fi rﬁ‘of Re3a k R wr S QQ es. 819 o i cﬂbghdent
Pt Fisbers oo

£0 Fedueti ons T n
érarbetesmelhéms (QHDDM). Begasse phids sﬁmww@nmuerses,&'hgmmn urgent need

P2 trok 8ibbetdf0] . However, it loses its effectiveness
over a period of years [Turner R C et

Treatment of NIDDM generally starts with weight loss, a healthy diet and an
exercise program. However, these factors are often unable to control the disease, and
there are a number of drug treaments available, including insulin, metformin,
sulfonylureas, acarbose, and thiazolidinediones. Each of these treatments has

disadvantages and there is an ongoing need for new drugs to treat diabetes.

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].
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al . JAMA 1999, 281, 2005]. Thi azoli di nedi ones are
activators of the nuclear receptor

woensoesne- prol i ferator activated recept or - gaROWEPT 0406611

are effective in reducing bl ood glucose |evels, and

their efficacy has been attri but ed primarily to

decreasi ng.insulin resistance,in skeletal nuscle

[ Tad ﬁgdlr%‘iaﬂ?f R AHatoRs O s BRFlFaf apfeRtor|Braomg -proliferator
@cni@sedzﬁe@toﬁgamﬁl@ /They@neefthicdadivandwdey blssd givadedewslst dnd their

%Hftfaéyq ur eﬁa‘jis]tltr%%[ﬁéa ?Il lqlt%ﬁigqga%?regm frnglgﬁr} X SIS%PCC in skeletal muscle
@n,uM drett Sanitte 5145 Exgert eratl@e—str@l}mga 200184 306h One

@ﬁqd%ﬂ&g%%g%rafa{aa wlaﬁﬂae%s@bpﬁﬁzgﬁd{ﬁeﬁsnés%= ht %@A.g ht
gain is also associ at ed vv|t t he use of sul fonyl ureas

[Inz AMA 20 287, 360] and, lik

met f gPﬁ?Wlmteﬁ%vn & eat ?I&YAE’;FB\?"é’FP‘t‘FﬁE P[averﬁﬁécrebet%eﬂ@ stimulate

subih sectéthdh, 198 Bonspikbntl Oéthice bl‘boﬂl.gﬂﬁda)eé lepelo WV eightafaireis also

%}%gg y?\él%g téfe%?tt suﬁnﬂﬁlﬁurease @3?%“ 1 %h% %%56(43, g%zg@tand like
Tagtformaw, thgdog:, effccy Q%ime7[[TurmraRb63® al. SJABMA 1998i 21t 2005]. A
%rtﬁ&?r@ﬁéﬁx‘@teﬂl gt@nﬂ&é& A pAas i o \A%r hﬁﬁﬁﬁﬁm is hypoglycemia

I sacchari des an ates I N
iLpalass M- gad qafo,ﬂiaIsA%@rngWr daeyReva2002e24H3PRi2A7br t he

suI fonylureas, and it causes intestinal disconfort and
di ar meeowhis 6h idfibiest dfelaédeﬂ Hl ge@Ridasisaliich Breaks down

fiietah d%m@mh'ééa&%@df%%é??‘é Fﬂ?éﬂ%&%@aﬁmﬂﬁ eGitgey than

estformiit bothe sslonybusass metbit eddsesinsestinblatieonfor ané diirfhen which
%Et\% ijJaHQ(? tﬁeocfl c'bHﬁm‘i tﬁitdﬁfgﬁlts%gn&}/c%ﬁl § WA S(?OZ, bgk 360].

etal > niscle and 10 ver areét
pat hways of glucose utilization: glycolysis, or
oxi dBefapse nereafdhess featpprnteis gffm%rg everghg langiterarywithout serious

BiYIE WFRdtS th@B 6t AN K8 RAANRGSASigs RF K HERSRNBIRYRILdiaWhey. e
glucose is stored in the poI yrrerl c form gl ycogen. The

k th eS| t he ti .
of 1 i S el Es bR Crseditl oS iRy S5 ipesy Hization:
glyyolysisor okalative madboliving vateepgliisose & @didizebtolpyritace; and

' . ol | Ol
N
dlhy kepeiep Bythe entbesistagighigogen ik theeddjtiza ofiche ghicese deyivative UDP-

?lu‘?.l)se tgﬂﬁ I ivg?ggggl c%gén lc}ga%l %llg\;\%ﬁfg rsieB 1@&*&9&2(39 %Z'tﬂ@ﬁ{z?ne glycogen

Stlsias Ecgf al.\J} Bi et 33 her o iseforms of
A Qai e, 1488, 2496356144 Fh eﬁﬁém isg
glyus%1 alnthask, fematih ﬁv&\:{!BdﬁKBC@t AP Biof. WHenQY 1990y 264 €843] and in

IRt PFRERE T e A i D Bare SRS Sl O Pipeidfp Acad. Sc. UL S.

AL $28% 86, 1443]. There is clinical and genetic evidence implicating glycogen synthase in

type 2 diabetes. Both basal and insulin-stimulated glycogen synthase activity in muscle
cells from diabetic subjects were significantly lower than in cells from lean non-diabetic
subjects [Henry, R. R. et al. J. Clin. Invest. 1996, 98, 1231-1236; Nikoulina, S. E. et al. J.
Clin. Enocrinol. Metab. 2001, 86, 4307-4314]. Furthermore, several studies have shown
that levels of glycogen are lower in diabetic patients than in control subjects [Eriksson, J.
et al. 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
have shown associations in several populations between type 2 diabetes and mutation in
the GYS1 gene encoding the muscle isoform of glycogen synthase [Orhu-Melander, M. et
al. Diabetes 1999, 48, 918].
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Ni koulina, S. E. et al. / . din. Enocrinol. Metab.
2001, 86, 4307-4314]. Furthernﬁ%e several studies

have shown that |evels of gl en arelo i .
di b SPICOETEIPESS EHBAC It cRBRIR re e bl g Rhesghgrylation at at
Teastatin@dites NoawieAgd, J. Gl, ]r Mad. Rth}B,SP ]33131bet8é’>179!973£6‘l gi riefihe

Eﬁ?}}%gﬁwﬁ'&ewr@t&g}?e en}ymals aﬁtwef %colgen ﬁ_y@é}iasé g.})ho ylated by a
anthbenofahdyniepof W]g;teh] gllycqges ts]m:thw kirzase 38 ) B)is the best understood

AR AR R e o o
Athase iy @,Qpb@mhom' agh wg@ﬁm sse[medy R/b) PtelrM

hos phRtR0EHESALBBIA) 4§adcﬁ&8ﬂl g@c»gag@atmaishegsﬁatb@by an

ect toc I ex re [ n
g%ﬁavw@p ugase PR Hhish Aprred iy el thectdty of
lydbgenazdthwtauﬁng d chdviga betlesohBRhatidh of Bkhzyrihthat renders it

(8 ‘@gﬁp gl%;%f%gg)gfo%hrg at1or{;l§r &Pﬁ&g rinélnoﬁﬁltﬁtxnsgs to th]g active form of
enzenreme §Gowhs, ®h Rgétat dgléinl. anmrha@@z, RYhA8¥4@b ( GSK3b)
is the best understood [ Tadayyon, M and Smth,

S. A. BXRe1tmERhismbs 'BX@eﬂ}eEﬂ r@'dé&ffo@@l@égeffe@@@f 1§§1_l'11'1,1n 2&thcing blood
gl ycogen synt has de hosphor | at ed Mrotel n

Bhisaysianchs BB ing AR gF BTt HaHaAr A e First
%ﬁc()féR?p%ke ib hcaghdd ﬂh%’tghthmﬂgﬁ:ﬁt &yt @hﬁesd tSarfspotidrabiddI'4 to the

Rl BRaRrHBarF SOt FaDhas RERRE T, PRORYEtF 1%%%@ 991]. Second,

slyart bameinbygaedn $1neng)naerrti'aamg@f ghcb@eé@hnmtmthe oghgric activator

h {v
IR A BN i s
addnase cdsox hy,gmtnm wé ascRactpglty ef the |1n31gln receptor results
%‘1 Blep }gggl'i@rgl?aggg and Yr?actnza%%ﬂ@f GS@@B efhdtebfpediantisdhe daygivation of

been “pr opaQ the effec i NS uci ngg
shsegEngyBEwsel G éi% Bigchep- %%%&fiﬂ?sng% 2455 f?g GRERDLS-iJBiochem.
tshe. xhes. a0e1,2b, Wrlcose as glycogen. First, glucose

upt ake is |ncreased through recruitnment of the gl ucose

tr anﬁgo%grﬁé%u ezg]gbheo o %gg%élgﬁ%e%%t%%ha&?n found in

tdménreﬁc pstiants,iand beawee ofritstay rng ircgdneosguiipation, the activation of the

Q & NyEs RRdlofis tﬁé} ﬁﬁée%%% i\t 8f type 2 diabetes.
F‘g}kﬂ @2 Sgg ﬂg{t%mgi?f} e @pgyn?gaq%ln qgel-n-%llega@te [Leloir, L. F.

Q@ al ]RPQ‘H‘ Quwhh?l Bivehiy :1?.‘@' BP S‘QBD&&Egla&Itdsb\Mhrliey@@hoﬁﬂlﬁte [Virkamaki,
i nsu ece u osphoryl ati on and
ithand I“J\l}hﬁ arr&?eﬂgﬁéﬁgﬁtes 45{33?%ﬁevent ing the
deactivation of

Briefly stated, biaryloxymethylarenecarboxylic acids as described herein have been
found to be glycogen synthase activators. Consequently, the compounds of the 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.

Some biaryloxymethylarenecarboxylic acids are known in the art. However, none
of these known compounds have been associated with either the treatment of diseases

mediated by the activation of the glycogen synthase enzyme or to any pharmaceutical



gl ycogen synt hase [ Cohen, P. Biochem Soc. Trans.
1993, 21, 555;Yeaman, S. J. Biochem Soc. Trans. 2001,
w@2005880F81 Because a significant decrease in tRET/EP2004/006611

activity of glycogen synthase has been found in

di abetic patients, and because df its key role in

Iucose u zation activatgion of the enzy

OPyeOaEA Eyrb Beutiior aESeder IR b Lo e tRaro thieelycogen
tsyihtgrentymd. Atydeesed, Hi. 8B SWONTE001Y, Hiskibeasmhe structure and

aI ltgg'tlce ok.)l{;e t%%t 9@% y)[s é é{lcg}y?l%t}grﬂ)zwe% a%d as An 1%termed1ate in the
Byr@tbeseqnf SB{Zaphgbstorsl 95791ke3114nr5 B84t ahnlgE 2842243, discloses 5-(biphenyl-4-

S/ olli?lglg'rﬁfé} Etgn(ﬁ)hfeg@%p&g&ﬁzghyé&ckQs'@ff)g)olléﬁjmﬁ'}%ent lglﬁeﬂer, T. etal., DE

4143544, disgloses, 2-dRipheny- ﬁp@ﬁeeh}dwfew%a% aﬁ%'fuagm de.

descri bed herein have been found to be gl ycogen
synt Ths ﬁ)lhﬁ\fﬂag’ahﬁptsuncﬁ&ﬁé&ﬁm&é@idaﬂ?f affziihblé(fmlﬁ heBafdge

PR RS api e e B ol s ek TR TR no reported

iutibigsi. r ed gl ucose tol erance, as well as other
conditions wherein the activation of the glycogen

synt hase engy 7 i vgsa theraapeutic benefit. Sone
bl cay goxyl Isz ﬁi{s-de1p€hEﬁylk41?Mth&g§’1|)‘$uran -2-
a »- er none o gse ve. be
assoC|ated with ei r t he tréﬁﬁgﬁﬁﬁ Eﬁ €§§b lic acid
medi ated by the activation of the glycogen synthase

efzye—or—to—anypharmraceutigatrconposittion—for—the
{reatment of di;segke diatgd by the activation of

1 he glycog= Synthase gnzyne.| SA(Biphaghd-bxySetlefl)-furan-2-

Y7, discloses ths r and synthetic
3- (bi phenyl - 4-yl oxyrne ﬁx#¥&%e220|c acid as an

internediate in the synt hesi § of SH2 inhibitors.
DE- 28 ._')/IQ disecloses

=0 OO TTOUOTO

5 (blphenyl - EE .’thyl) thlophene-2-carboxylic
gent Jder, . T..et al.
oses 2- |phenyME§£9$%Wy%§? ﬂ@gkg%pﬁhﬂ-

The foll mwﬂfmmmmﬂmdsubre
dl |y avail abl e fron1q%enBr|dge Cor por ati on,

CA or Chenf)v I ng. San Di ego, CA. They

PP T S
purl.cu IfITY

-[5 (Blphenyl -yl oxymet hyl ) - f ur an- 2-
ar bonyl | - pyr r ofi - 2- carbczéllc aci
Bi phenyl Thyl ) - f Ur3afBiphenyl- 4—Vloxymethyl) 5-methyl-

P
O furan-2-carboxylic acid

Chiral
o] o 0
[ AT A(R e =
o\j:)“{l )—OH S-2-{[4-(Biphenyl-4-yloxymethyl)-5

% methyl-furan-2-carbonyl}-amino}-4-
(s' methylsulfanyl-butyric acid

Q)

Chiral
\I}( “\ L-1-[4-(Biphenyl-4-yloxymethyl)-5-
OH

methyl-furan-2-carbonyl]-pyrrolidine-2-

'&'bo

carboxylic acid
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carboxylic acid
4- ( Bi phenyl - 4-yl oxynet hyl ) - 5- net hyl f uran- 2-carboxylic

waeim/000731 ( Bi phenyl - 4- yl oxynet hyl ) - 5- met hyl f ur aaT/EP2004/006611

2-carboxylic acid S-2-{[4-(Bi phenyl ~4-yl oxynet hyl ) - 5-
nethyl-furan-2-carbony|]-an1no?iﬂa

Enélt B&%{i{nﬁ?é lpgg gqtpé{t@ﬁ?e?%%gednﬁé{val qicly__n, %he[ré is provided a compound of
faimaide @) car bonyl ] - pyrrolidine-2- carboxylic :

aci dAccording to one aspect of the present invention,

there is provided a conmpound of gformula (1) R (P)
(CH2)(S)-C(O -R (D wherein R1, PR3, R4, n, m p and

s are as defined bel ow. Acgprdi pg to another aspect of

the present invention greys preadHipg-&(0)-R*

phar maceut i caly,conmposf?’i @iy conpri sing a conpound of
. i\ i cal ™ acceptable salts

formula (1),
t hereof, and a NS cally acceptable carrier
and/ or adjuva Accordingz2to a further aspect of the
present invent there is PBrovided a method for
treating or preventing di seases which argrassoci at ed
with activation of the glycogen synthase enzyne,
conprisjn dm nistering to a patjient in need thereof,
&’%FT‘F& %ip 3811% e:g]i‘ »[Dy %Pfaéétsi%ﬁrﬁﬁ’ﬁﬁf?‘i B?qo‘é{- conpound of
formula (1). :

According to another aspect of the present invention, there is provided a

pharmaceutical composition comprising a compound of formula (T), or

pharmaceutically acceptable salts thereof, and a pharmaceutically acceptable carrier

~ and/or adjuvant.

According to a further aspect of the present invention, there is provided a method
for treating or preventing diseases which are associated with activation of the glycogen
synthase enzyme, comprising administering to a patient in need thereof, 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.

Unless otherwise indicated, the following definitions are set forth to illustrate and

define the meaning and scope of the various terms used to describe the invention herein.

In this specification the term “lower” is used to mean a group consisting of one to

seven, preferably of one to four carbon atom(s).

The term “halogen® refers to fluorine, chlorine, bromine and iodine, preferably to

fluorine and chlorine.

The term “alkyl”, alone or in combination with other groups, refers to a branched
or straight-chain monovalent saturated aliphatic hydrocarbon radical of one to twenty
carbon atoms, preferably one to sixteen carbon atoms, more preferably one to ten carbon

atoms.
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These and ot her features, aspects and advant ages of
the present invention will becone better understood

wonods/mefser ence to the foll ow ng descripti on aRdT/EP2004/006611

clainms. Unless otherw se indicated, the follow ng
definitions are set forth to i1fustrate and define the

d f d
deccAIBA ERes Frbantmaly et skl £t Ekens Pecprfower-
hﬂ@xy dowerAlkowyr darb eyl D, N Hybawer allg Joural/ 0N @b wei- ullyyli
&'tﬁ% eaﬁ(’y rrc)ﬁ%se{{@?ﬁéfer% one to four carbon

ogen” ‘refers to fluorine,
chlorlne bron1ne and _iodine, preferably to fluorine
and dheserondowahekyldraleregriy combigagiae V\@é gther groups, refers to a

%szh@@%f %ﬁ;%’lﬁwﬁgﬁg\i}g?%‘&{e% E’lgtyl r%%ifcﬁro? ohe t@%&éﬁeﬁbgﬁi af¥ms,

n at urate | at |
Wf?rag rB IO Fosrticazbon §forgs @%ﬁf%&@ﬁ&%@%ﬁ?@ﬁ%h& such radicals as
maﬁﬁr ﬁbflyn%@p)ﬂ As@irspgenbasgil,Bdrutal ’Ghﬁtyl st ghe like. A lower-alkyl

gfﬁurpowgy Pé’u%réaﬁg h% eﬁ s(ugftzt&lblgn é: %t%ntaﬁ élﬁ c¥ ba% ﬁariJ Er 18 c%pmectlon with

tloverml " kgl Uhsobetitatedd owse-dliyligooyds, are\pizferN@H
| ower - al kyl ) and/or N(Iower-al kyl) 2. Unsubstituted

al ky i@ Qe 1iRdxG« PAek 86 {H%dgtroﬁ_ﬁﬁ ORI Wherkidehs ﬁlqh)’i“he term "lower-

al.one or 1n co |nat|on h oth retfers.to a

R R T e L N A L b S
%ﬁﬁlﬁs(&ré@g efiethakyh ethoay, Qifﬁpm?{ Rbiopbkyy bﬁﬂﬁry‘l @oﬁlﬂstjiy and hexyloxy.
%i%? orrs This termis fur E‘ t¥ ¢h
gxgernaé]tiwl SIOURSYRY O]ﬂlOﬁ]‘a yb§?ve a sglgbt}tgbw pattern 3§ described
laaxthef i cormehlﬂll)lwh theltetny 'allapitl Urisebdtitkted akkokpaed loatekplkoxy

%3% n@%’r? ljonal 'y have a substitution pattern as
b earlier in connection with the term

aI k)éﬁhe Unsubstituted | ower-al kyl groups are
pr ef dibederm ‘pigaine afidh ref¢rk Exfothmeiusplamigoppdsgp digir enantiomers,

Ignd@i unWher£hMidd adui;s N'ajdirﬂal anﬁh@ akidlb {Hclddé\&ﬁr@ﬁé@‘ﬁé/), arglnme (Arg),

CEERINCETI N NN T
Ghm(glyaﬁé (Xplﬁ))gynstid&é&(?ﬁﬁ)oisyleluimé (Tke), lednb (e ylysne(Lys),
0 a
K 90t 1800 AR BLPABBTTE, prnpeCv
eqnplto;dranl (Armotymesing @iyrwndvaline (Ya). ﬁd nnatural amino acids include, but
a@é K3t Mmg%ﬁrchﬂéc@g)o%ﬁ@ﬁd 3Ngni ngg.\@i?maicﬁp éyar&ﬁgém&c acid, beta-

ar e preere am no aci eersto bot
alanine R-aaninabutids agd, 4-sminebufyrisagith frmipgcaproic acid, il

aminoheptanoic acid, 2-aminoisobutyric acid, 3-aminoisobutyric acid, 2-aminopimelic
acid, 2,4 diaminoisobutyric acid, 2,2'-diaminopimelic acid, 2,3-diaminopropionic acid,
N-ethylglycine, N-ethylasparagine, hydroxylysine, allo-hydroxylysine, 3-hydroxyproline,
4-hydroxyproline, allo-isoleucine, N-methylglycine, N-methylisoleucine, N-

methylvaline, norvaline, norleucine, ornithine and pipecolic acid.

The term "aryl" relates to an aromatic carbocyclic or heterocyclic ring or ring
system, preferably having from 5 to 6 carbon atoms. Examples of aryl groups include
phenyl, furanyl, thiophenyl, pyridinyl, thiazolyl and oxazolyl, which can optionally be
mono- or multiply-substituted by lower-alkyl, lower-alkoxy, halogen, CN, CFs, hydroxy,
NO,, NH,, N(H, lower-alkyl) and/or N(lower-alkyl),. Preferred substituents are lower-
alkyl, lower-alkoxy, halogen, and/or NO..
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and to unnatural am no acids. Natural ani no acids
i nclude al anine (Ala), arginine (Arg), asparagine

woOAsiFjopomspartic acid (Asp), cystel ne (Cys), gPaQTamP2008/006611

(A n), glutamic acid (G u), éCIne(GY), hi sti di ne
(HIS) i sol euci ne (He), Ieu0|n (Leu), lysine (Lys),

o e (AL phepi ko (P ot e (2 ek,

d1y3 atvhneelediyd froﬁﬂﬁhtmgén, Itb&ygeh(ah)i/ or Walfiat smch Ias Rmahpdrapymihne,

el not C
dlﬂ%%y ?%agm&lﬁgﬂgﬁgag furc)H prtrgﬁiylh@rfag lij P§ ﬁ{(ff}@é a!zﬁuyl thienyl,
@mzalad, amchezolﬂrmmandﬂuﬂ%ﬂobfhamﬂ@azawlamlmmw} iAchesgrpepcle group
[
9*&2 0B %%3??%%.“%* D ns ¢ b ditudon pattern as
|meowcaon2ﬂthﬂa?t§ﬁmn #5obut yri ¢ aci d,
2 2 d| am nopi nelic acid, 2,3-diamnopropionic acid,

N- et iyé &lrmc'pﬁﬁmd‘deﬁﬁdﬁmr @&B}ﬁtﬁhlg Iszﬂfs" etipercexsalty st the compounds of

|1 osh

BTN T T —————
hitrieadig) suulfuhe adilyphospetcegldy aibinesid, rfonvulamdemalelc acid, acetic aCId
ﬂl%;lrfql'lﬁ:id’] ?uc%c%{ﬂ? L&A AR 'np&ff‘ﬁle% Lekid Idjﬁ)lﬁé{emlfomc acid

‘an aromati c car
pret ﬁ!eéﬂﬁydﬂilléh a:errgmdpmrc tplviag STESRISTYY élreéqr%ll splttyiph Agjds are
fdrRiRtes, Itngle@teg A LQE, BF R BEhl0f*R B desb@midésyndah&tRsesul fonic acid
i ncl ude phenyl, furanyl, thiophenyl, pyridinyl,
fakts $azol yl and oxazolyl whi ch can optlonally be rono-
or multiply- substltuted by | ower-al kyl, | ower-al koxy,
haIo@hﬁtaﬁﬁhké)ikonﬁmdmmwybaﬁmnesﬁﬁihwﬁhgE@gmnmunddabkynyxmﬁon&
flg:?\le’dls gpﬁ(le\\!(l 'a%’e %(grrl 5 %%etal ﬁf)ﬁ‘&r g)elde Hg:?é Ui‘i% §%cﬁﬁ1% ?otassium,
hhgn@mnyhﬂrmm mecﬂ eal@utnd, aam@onwn BT PEFATET GHORS: HYF ‘Wﬁin@’f?a
8fn mﬁ*g?‘or Yoo 1ar§nﬁl>hﬁﬁﬁ ﬁﬁ&&%&ﬁéﬂhﬁ&ﬁmmﬁmm@(arhydroxy-

oxygen an aS tetra ro 1.ne
afihbl) @runoRiEm, PhP 'ﬂgwé{hmm%ﬁlym» B Fbegﬁgﬁ }Egirc?tb%ﬂs
dncdmp a]ssea b yahe aﬂov@i&hﬁﬁﬂcﬁ)ﬂb thd ﬂiﬁoﬁjnalted foxazd |pycbc,a1ne, qumme and

adi LSO t i sot hiazol
CHIETERINEC AR SRE e i .
siigting, hiseidinw, phergtytaing lyginepdarginmee a substit ut i on
pattern as described earlier in connection with the

termpa Eér%jr ‘g% &g}@ﬁ{léﬁ re?l@é%rtgg &chh Ys RERFEA épfeﬁlaced during a

salts ound
waction.fxagwiisof tnaviog geavipe aredialpgenyaRrsyAs eFFyL gu e orl c
acid, hydrobromic acid, nitric acid, sulfuric acid,
phosphoric acid, citric acid, formc acid, maleic

aci din aewil) the Pﬁ‘dséht 1ﬁ¢6ﬁ&bh@elﬁ@$fd),co$mﬁmnﬂs of facinm]a (1)
tartaric acid, nethanesulfonic acid, p-toluenesulfonic

acid 3
T p)

O Ar
™ ™(CHy)C(O)-R?

M

wherein



and the like, which are non toxic to |iving organisns.
Preferred salts with acids are formates, nul eates,
woizoosabes1 hydrochl ori des, hydr obrom des and PCT/EP2004/006611
nmet hanesul foni c acid salts. né s term al so enconpasses
car boxyl ate sal ts haV| ng organi ¢ and i norganic
cati,ons, § Eall %nd alhléal i ne earth netal
Atat |1§)ar'\’sar?fn(‘3‘ lcé RpICEC of b ﬁrofﬁfﬁ &6di um pot assium-
magnesi um barium and cal ci um; anmoni um or organic
RaRT ankR’ ferindopmnpesly wlebed fyona drrogroupmconsisting of lower alkyl, lower
Bleg %%Jo%%?@kgéﬂrﬂgc}i\?}/ﬂ{ m%%eﬁ%hmhé‘ Mikylamino, dialkylamino, cyano
phenpattngl benzyl ammoni um and the |ike. Other cations
enconpassed by the above terminclude the protonated '
5 HOr M RfdrbkPStdn Enindlicid dteclddcthibughtanitrgbercasantfiibe amin acid;
the protonated forms of basic am no acids such as
gl yci ofnit histidine, phenyl gl yci ne, |ysine,
Tand 1%1&’31’%1%2‘ [%‘he term"leaving group” relates to a
group which is renoved or replaced during a reaction.
Exanpl.ds 203 ot avi ng groups are hal ogen, nesyl ate and
tosylate. In detail, the present invention relates to
%mqud&p pfornula (1) R3 (P) (CH2)(S)-C(O-R4 (D
erelnAt 1's an aromatic carbocyclic or heterocyclic
ring; R, R and R are independently selected fromthe
sgr odpOcloMststing of | ower al kyl, | over
aI koxy, trifluoronethyl, hal ogen, hydroxy, am no,
10 dpﬂammh cemticallyedckyrtabite st thengafio and nitro; R4 is
roxy or an amino acid attached through a nitrogen
egghtthe amno acid; nis 0, 1, 2, 3, 4 or 5 m|s
3 or 4; is 0, 1or2ﬁmd3|sd0 ar
a) when Ar is furanyl p and s are zero and the compound 1s not ex herS 1-[5-
(biphenyl-4-yloxymethyl)-furan-2-carbonyl]-pyrrolidine-2- -carboxylic acid or 5-
(biphenyl-4-yloxymethyl)-furan-2-carboxylic acid,
15 b) when Ar is phenyl, the compound is not either 3-(biphenyl-4-yloxymethyl)-
benzoic acid or 2-(biphenyl-3-yloxymethyl)-benzoic acid, and
c) when Ar is thiophenyl, the compound is not 5-(biphenyl-4-yloxymethyl)-

thiophene-2-carboxylic acid.

In another embodiment, the invention relates to compounds of formula (Ia)

O._~Ar(R%;)(C(O)RY)

. 2]
Dt

(Ia)

20

wherein
Ar  isan aromatic carbocyclic or heterocyclic ring;

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

25 and nitro;
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or a pharmaceutically acceptable salt thereof,
provided that a) when Ar is furanyl, p and s are zero

wandstoeersconpound i s not either S-1- [5- PCT/EP2004/006611

(bi phenyl - 4-yl oxymet hyl ) - furan- 2-carbonyl ] - pyrrolidi ne
-2-carboxylic acid or 5- -10-
i phe -4-yl oxynet hyl ) -furan-2-carboxylic acid, b

TPen I e D RSB SR e bR - EeTaspm of the dmino acid
3- (bi phenyl - 4-yl oxynet hyl ) - benzoic acid or

Zr (biiphang) 3, 3oybpxymet hyl ) - benzoi ¢ acid, and c) when
Ar is thiophenyl, the conpound is not

- ( bi; nylr 4- ymnet hyl ) - t hi ophene- 2-carboxylic
g%id}pgﬁ°%ﬁ%¢ﬁ%%8énbodinent, the invention relates to
conpounds of formula (la) wherein Ar is an aromatic

@ar bagdlare or heterocyclic ring; Rl, R2 and R3 are

- independently selected fromthe group consisting of

|0 \WeshathéliticallpWedepaibleoslt thdrkdff | uor omet hyl , hal ogen,
hydroxy, am no, al kylam no, di akyl am no, cyano and

nitng' ig hydroxy or an am no acid attached through a
FreY 8@%3 tomof the amino acid; nis 0, 1, 2, 3, 4 or
5; mai) whén At js fRran3l, pris Zero and the domdund ionotZither S-d-[5-(biphenyl-4-

phar PRESHIIGR! i AESBARL 5ldigbes ebo RIS Hidleny1 0

p&ﬁ— ero and the tonpoun
not elaximettsl)Hiupa-isarborulisgcid-

-‘é' g ?U)f%i TRk r'@M Ié%:é;;isﬁeas}rﬁ a}-&%wxsh]ig Rt eitBb? SUBiBhényF AL RO hdthyl)-
yl ox Bt g %f-gﬁwé-e@ﬁ-r%ﬂszm%th%ba{moaﬁ agidheRdar i s

pheny) whthar aahiophesyl) the aoipeuhdBmot 5-(biphenyl-4-yloxymethyl)-
3-(b% he I-é- Lox met hyl ) - benzoic acié)or
2-(bi%ﬁ8ﬁéFf'§%18 [&YY1 ) - benzoi ¢ acid, and c) when

Ar is thiophenyl, the conpound is not

5- ( bilphensterred grhbadimenhiythg presenit opieatien gelatay toooyiposnds of

3irfula (I) or of formula (Ia), wherein R!, R* and R? are hydrogen atoms.

In another preferred embodiment, the present invention relates to compounds of
formula (I) or of formula (Ia) as defined above, in which R* is a hydroxyl group.

In addition, compounds of formula (I) or of formula (Ia) as defined above,
wherein R* is a proline, attached through its nitrogen atom, represent another preferred

embodiment of the present invention.

Compounds of formula (I) or of formula (Ia), wherein Ar is an aryl, preferably a

phenyl group, represent another preferred embodiment of the present invention.

Another preferred embodiment of the present invention relates to compounds of
formula (I) or of formula (Ia) as defined above, wherein Ar is furanyl.

Still another preferred embodiment of the present invention relates to compounds
of formula (I) or of formula (Ia) as defined above, wherein Ar is thiophenyl.

Yet another preferred embodiment of the present invention relates to compounds
of formula (I) or of formula (Ia) as defined above, wherein Ar is thiazolyl.

Compounds of formula (I) or of formula (Ia) represent a preferred embodiment of

the present invention and pharmaceutically acceptable salts of compounds of formula (T)



In a preferred enbodi nent, the present invention
relates to conpounds of formula (1) or of fornula

woOhea)s/oouiser ein RL, R2 and R3 are hydrogen at onmBCTIER2004/006611

anot her preferred enbodi nent, the present invention
relates to conpounds of fornul-dl(l) or of fornula (Ia)

as fined above, .i ich R4 is a_hydroxyl group.,In
St e g8 Finsllarloe Gabweneat ?(Pl)efe&e%rn@c@arﬁﬁ%ﬁ(ﬂpf‘asmsent
asveat¢ibhned above, wherein R4 is a proline, attached
through its nitrogen atom represent another preferred

enbodj r i-nvent i-an. ouN '
PR b B RS SR (T PRI GD, B e sk
prosh dreybyp gompissingof gr oup, represent anot her preferred
enbodi nent of the present invention. Another preferred

80RO FRIIbipAEn;I ASyIDERSRRH) - bBYARE 44 rel ates to

compounds of fornula (1) or of fornmula (la) as defined

SRR TG e ReRRE Aifont i on relates fo

conpounds of fornmula (I) or of fornula (la) as defined
abarenetigidriphanyAd-yiaxytoethypReaybic a¥ely anot her preferred

enbodi nent of the present invention relates to

SR Py el 1), el e

above, Conpounds of fornula

), or. of formula (la) represent a preferred
é&-&h@&%ﬂvl@fenﬂnﬁvﬂ@%wﬁrhwww PEf and

pharmaceutically acceptable salts of conpounds of

10 BoNigo{Hipleanybi-ylaxymettel kbazolcndidyi dual |y al so

15

20

represent a preferred enbodi nent of the present

i.nvention. Preferre Q s of yeral formula (1)
3? eaofm eft%? 1?185?%;51’%2?@@%@?2%%0& gcpd fromthe group
consi sting of .
3-(B3ckdptoobiphipiedgrymetlylbfymathearporydin2edec aci d;

3- (bi phenyl - 3-yl oxynet hyl ) -benzoic acid;

3- (HAphdi®L-B RSOV urr-yla Ldydid; - benzoic aci d;
3-§§Pf%§bn%@%?phgﬁyl-Z-yloxyne hyl ) - benzoi c aci d;

PR om o ach o
3- (4" - met hoxy- bi phenyl - 4-yl oxynet hyl ) -benzoi c aci d;
5-(4'-bromo-biphenyl-4-yloxymethyl)-furan-2-carboxylic acid;
5-(4'-chloro-biphenyl-4-yloxymethyl)-furan-2-carboxylic acid;
5-(2'-nitro-biphenyl-4-yloxymethyl)-furan-2-carboxylic acid;
5-(4'-nitro-biphenyl-4-yloxymethyl)-furan-2-carboxylic acid;
2-(3-chloro-biphenyl-4-yloxymethyl)-benzoic acid;
2-(4'-methyl-biphenyl-4-yloxymethyl)-benzoic acid;
2-(i’-nitro-biphenyl-4-y10xymethyl)-benzoic acid;
2-(biphenyl-4-yloxymethyl)-benzoic acid;
5-(2'-nitro-biphenyl-4-yloxymethyl)-thiophene-2-carboxylic acid;

6-(2'-nitro-biphenyl-4-yloxymethyl)-pyridine-2-carboxylic acid;
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5- (3-chl or o- bi phenyl - 4-yl oxymet hyl ) - f uran- 2- car boxyl i c
aci d; 5-(bi phenyl -3-yl oxynet hyl ) - furan-2-carboxylic

weaedw$000781 PCT/EP2004/006611

5- (4' - met hyl - bi phenyl - 4-yl oxynet hyl ) - f ur an- 2- car boxyl i
c acid; -12-

-(4' - brono- bi phenyl - 4-yl ox t hyl ) -furan-2-carboxylic
Blbiphesy Y RSB UL BioGH g1 Dy EIEAE T ) ’
-furan-2-carboxylic acid;

8- (B2 arotriphdiybHeiytyndetlyil pryameiedrcyrborylirecl; car boxyl i ¢
aci d;

- 4= Nt £ or R | 4.4~ yil QX =furan- 2- car boxylic
gc(i%ﬁ);hegyl(%%o%%lrgg&pi %ﬁ%ﬁl}? %X%#%%Zﬁ%{ihyl ) - benzoi c
acid,. 2-(4' -methyl -bi phenyl - 4-yl oxynet h;{J ) -benzoic
8c(i4d5ne§15’§“iﬂp}¥ﬁnb’]r¥r-}’bv%ﬁléﬂy -thiagplgsdy Frsp prilic 28i€hz o ¢
aci d; 2-(biphenyl -4-yl oxynet hyl)-benzoi c aci d;
Er(gzbrdaﬁ%%q;}bhplh@@wmemlypnﬁm@lbw-aarb@iﬁa heide- 2- car box
ylic acid,

(2L b BB ANERY ket P HUTEA DA R 1 fhag; 2 car boxy
6- (bi phenyl - 4-yl oxyi net hyl ) - pyri di ne-2-car box7lic
Qcﬁzapﬁro-b%{)henylytl- loiymethylg-tgniaggie—él—carboxylic acid;

2- (3-chl or o- bi phenyl - 4-yl oxynet hyl ) -t hi azol e- 4- car boxy
bi(@'-aekithxy-biphenyl-4-yl thyl)-thiazole-4-carboxylic acid;

2-(( bi pher)glrl -%-ilnlyoxyyn%)%yfwnfl )y-)t hi agol e-czr- c)a?rriacoafyl ic acid;

-(4'. - ) .
éfé?gnhesylpﬁgmmzﬂwcs%%wyfa)rb?fwﬂla28%- 4-carboxyl i c
aci d;
2-(@4chlbrahiphbh g -goyyméhyl) -ckippde-Rydaybaxdyliazdfle- 4- car box
ylic acid;

3%”:@ﬁ;hggﬁggg’fbi&ﬁl@ﬁ%ﬂhia‘%b%lﬁgg)fgg,[)lnx L;at hi azol e- 4- car box

ﬁ'r ?@a?n}gngrl%—bIlogct}lrenr;%/hyl)?fﬁl%/alm%(-%gl%tog%/dl]-)D—tp?flrr% ‘%n%-zdica% gxgr%)é%cid;
2- (4" - met hoxy- bi phenyl -4-yl oxynet h.yl)-thiazol e-4-carb

Q¥ ) -1 5a®iphienyl-4-yloxymethyl)-furan-2-carbonyl]-piperidine-2-carboxylic acid;
Z-ébi phenyl - 4-yl oxynmet hyl ) -t hi azol e- 4- car boxyl i ¢ aci d;

A2C4' - chl or o- bi phenyl - 4-yl oxymet hyl ) - t hi azol e- 2- car box
ylic acid;

A-{( pi(bipberyyl-4ylpkonrsthe) Hytan-2-birbowt] aminar ¢yslopentenereihpxylic acid.

| - [ 5- (bi phenyl - 4-yl oxynet hyl ) - furan- 2- car bonyl | - D- pyrr
ol I diGitidseCs Epé%i(a}féd, ha@Mebompounds of general formula (I) or of formula (Ia)
(rac)-1-[5-(bi phenyl -4-y] oxynet hy| )-furan-2-,8ar on)t/,l -

B By inyprHEmmay g)gg(r\},\{apée ;%@}ct@ﬁal growps to provide derivatives which are
cpabl gitenydrsién bhexyotht Ea/ﬂeht dompimd-iaationy| |

-am no} - cycl opent anecar boxyl i ¢ aci d.

The compounds of formula (I) or of formula (Ia) can be manufactured by the
methods given below, by the methods given in the examples or by analogous methods.
Appropriate reaction conditions for the individual reaction steps are known to the
person skilled in the art. Starting materials are either commercially available or can be
prepared by methods analogous to the methods given below or in the examples or by

methods known in the art.

In one embodiment, the invention relates to a process for the preparation of

compounds of formula I (or of formula Ia), which process comprises

reacting a compound of formula (II)
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It wll be appreciated, that the conpounds of genera
formula (I) or of formula (la) in this invention may

woeodao?sat i zed at functional groups to provi deCT/EP2004/006611

derivatives which are capable of conversion back to
the parent conpound in vivo. Th2 conpounds of fornula
(I') or of formula (la) can be nmapufactured by the

nmet hods gi ven bel ow, by the ds given in the
exanpl es or by anq& et iQrds. Appropriate reaction
condi tions for the\imdivig eaction steps are known
to the person skil Le 2 qrt. Starting materials
are either comerc phbeor can be prepared by
met hods anal ogous tQ_t#e nethods™iven bel ow or in the
exanpl es or by nmethods known in the art p one

enbodi nent, the invention relates to a pﬁocess for the
preparation of conmpounds of fornmula | (or of fornula

| a) , whitteihRphR3cBsisdacpai defised bawtd hgom, conpound of

for I def i ned
ner otraersrice St tRLM s colif @Bt O2
compound of fornula (|g|) R3 <P) LG Ar (D
(CH2)(S)-C(O-R5 wher& @ Ar, R3, p and s are as
defined herein ?Egore LG?epresents a Ieavgﬂg group
such as chl oro, g ?pg) repr nts a
protecting group, and sub edU@n y' cl eaving the

protecting gr oup to obtain a conmpound of formula (I)

R3 whheeimARR sp gind § iresib yeliredyheréindefbre, LRIrepreséBs a keaving group
P an?uc% A ﬁl of5, bqglfn'orl)%g Jbe ﬁ& iy peisfr? fits a I?gte ég

reacting t er o an a

int méaquxeesn@lm @bzavmg E@@ratmtmmma fiel ob@bs @ eprepeynd of formula (0
cl aeving the ester group, to obtain a conpound of

formula I, wherein R4 is an ani g3, _acid attached

through a nitrogen atom of the |(m

0] Ar

N (CH,) -C(0)-R*
P
) e

wherein R* signifies hydroxy, and Ar, R' to R>, m,n, p and s are as defined herein

I

b

before, and

optionally reacting this compound with an ester of an amino acid in the presence of
EDC and DMAP and subsequently claeving 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.

In another embodiment, the invention relates to the process as described above,
provided that the compounds
S-1-[5-(biphenyl-4-yloxymethyl)-furan-2-carbonyl]-pyrrolidine-2-carboxylic acid,
5-(biphenyl-4-yloxymethyl)-furan-2-carboxylic acid,
3-(biphenyl-4-yloxymethyl)-benzoic acid,
2-(biphenyl-3-yloxymethyl)-benzoic acid, and
5-(biphenyl-4-yloxymethyl)-thiophene-2-carboxylic acid are not prepared.
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am no acid. In another enbodi ment, the invention
relates to the process as descri bed above, provided

wOheds/obém1 compounds PCT/EP2004/006611

S-1-[5-(bi phenyl - 4- onxynethyI) furan 2-carbonyl ] -pyrr
ol i di ne-2-carboxylic acid,

g ggl rﬁé%e aylv% W%Pg‘ %&%@t@ﬂa&r}ggé orfh a Ig) of the present |

l’n\(ehhbllil ﬁﬁtyﬂbe 3ised aB)hyenii’ctalmydn)cs foe fzeatir @ tiaentchndagrdprophylaxis of diseases

bi on h|o hene-2-ca
B e i a%l%%?glpmmds
pbthapreseft 1)1vc1rt10®fmﬁ)ob¢mﬂeé t¢ l:ra?t tpe 2 Hisbgewsent
i nvention maybe used as medi canents for the treatnent

and/ qfpe EH\QHH%&& ﬁf&e?oﬂafal&{)' RRASES Hﬁﬁia@&&@aﬂ\bxﬁﬁ&ltlons comprising a

activation_qg e gly syn e enz

PEPeR bRy deTORR AL ﬁﬁd@laapaqeﬁec%le/ RIDI parien B grgavant.
be used to treat type 2 diabetes. The invention

t her ¢k oneembsdinfeat,ah€present ﬁmannm auliteczt tc aphesnddentic]

oun ve and a
%Eﬁﬂg‘%??r&g{lfl{} E%mg?a%i?g“gar P}az(r and/ or adj uvant.
In one enbodi ment, the present ingvention is directed
to a pharnaceutical conp03|t|on @pri sing a conpound
of formula (1) (D wherein A lan aronatlc

carbocyclic or heterocycll Ox are
' t he gFE%? @6hs |ng of

trifluoronethyl, hal ogen,

di al kyl am no, cyano and
y or an_am no acid attached through
t he awnﬁ&ma0|d nis 0, 1, 2, 3, 4

3or 4, and pis 0, 1 or a

pharnaceutlcally acceptable salt thereof; agnd a
pharmaceutically acceptable carrier and/ or adj uvant. In
avhHgherred enbodi nent, the invention relates to a
phar maceuti cal conposition

| ower al kyl,
hydr oxy, am no,
nitro; R4 is h

Ar s an aromatic carbocyclic or heterocyclic ring;

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

and nitro;
R*  is hydroxy or an amino acid attached through a nitrogen atom of the amino acid;
n is0,1,2,3,40r5;
m is0,1,2,3 or4;and
p is0,lor2;
or a pharmaceutically acceptable salt thereof; and

a pharmaceutically acceptable carrier and/or adjuvant.
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15

conprising a conmpound of formula (la) (la) wherein Ar
is an aronmatic carbocyclicor heterocyclic ring; RL, R2

wandsk8oalr e | ndependently sel ected from the gr®ap/EP2004/006611

consi sting of |ower alkyl,|ower _alkoxy,
trifluoronethyl, hal ogen, hydré&y, am no, al kyl am no,
di al kyl am_no, ., cyang and nitro;, R4 is hydroxy or an .
ani nH! HEFedersad e Pl BFGAVREARFFIBi58 S AP BRHsEeffdl composition
adthpesiag b dompofid 6f folmuld,(IaJ, 4 or 5, mis 0, 1, 2, 3
or 4, and pis O, 1 or 2; or a pharmaceutical”
acceptabl e salt thereof; anha Af(lm{i%ﬁ(m%j y
acceptable carrier and/ adjavant . Ph anot her
preferred enbodgnent, nvention relates to a
phar maceuti cal od [ conpri sing a conpound of
W\-C(O-R (D wherein Ar is an
aromati c carboc or heteRq%%flic ring; RL{Img and R3
are independent Iy | ected fromthe group consisting
of |ower alkyl, I|ower alkoxy, trifluoronethyl,
hal ogen, hydroxy, am no, al kylam no, dial kyl am no,

i$th and nitro; R is hydroxy or an am no acid
attached through a nitrogen atomof the amno acid; n
8 Ois ah arémaBic cAbOIyhG orRetdobiclidrings 3 or 4; and p is
O, 1 or 2; or a pharmaceutically acceptable salt

hh,el{Z%%E;W%rg ivnldgggldtegt%; selected from the group consisting of lower alkyl, lower
alkoxy, trifluoromethyl, halogen, hydroxy, amino, alkylamino, dialkylamino, cyano

formula (1) R 3

and nitro;
R*  is hydroxy or an amino acid attached through a nitrogen atom of the amino acid;
n 1s0,1,2,3,4 or 5;
m is0,1,2,30r4;and
p is0,1lor2;
or a pharmaceutically acceptable salt thereof; and
a pharmaceutically acceptable carrier and/or adjuvant.

In another preferred embodiment, the invention relates to a pharmaceutical

composition comprising a compound of formula (I)

3
IT P)

O Ar
7N (CH,) - C(O)-R#

Y
wherein

Ar  is an aromatic carbocyclic or heterocyclic ring;



a) when Ar is furanyl, p is zero and the conpound is
not either S-1-[5-(biphenyl-4-

we@haosyoetshyl ) - f ur an- 2- car bonyl ] PCT/EP2004/006611

10

15

20

25

-pyrrolidine-2-carboxylic acid or 5-(biphenyl-4-
yl oxymet hyl ) - f ur an- 2- car boxyl i cl@cid, b) when Ar is

enyl . .tie_conpound i.s not ejther
gﬁ(’ % gﬁg,%; 145G L egwﬁgflﬁﬁqyﬁ@eﬁg@ the grqup enmsisting of lower alkyl, lower
2- ( bi ghetyy trifBroybmeshiyt; blalokem, hoaasy candigbfalk AR, WIS hmino,
Ar i s, thisaphenyl, ?ﬁg co%pogﬁdﬁ?z not i me, cyane
5~( bi phenyl™ 4-yl oxynet hyl ) -t hi ophene-2- carboxylic
%gjd” n a further preferred enbodi nent, the invention
rRI atié §7¢19x% oppra pminseasid wtdchebihposghtd witrogenptois bf e 8mino acid;
conmpound of forrmula (1) wherein Ar is an aromatic
aar basycl,2¢3.arodmt erocyclic ring; R, R2 and R3 are
hydrogen atonms; R4 is hydroxy or an amno acid

tac ht ough nitrogen atom of the amno acid; n
ﬁé Ofpﬁgh%fggf%fngr 5 mis 0, 1, 2, 3or 4 and pis
0 1 or 2; or a pharmaceutically acceptable salt
tther 6891 @nd a pharmaceutical |y acceptable carrier

and/ or adjuvant. In another preferred enbodi nent, the
I a8 Hat QR dusicdllv 8 [ conposi tion
s o %%ﬁgﬂégh?%§%§$gﬁ%ﬁ#ﬁggggefined above,

\%ﬁg\'ﬁ%l sing.a c ? np; . .

AT s fuganyl, g e angd thegosanaumdris poi aither §rlolfp(biphenyl-4-

loxgyietliyly furhn-2- @b sl - B Alidlined2 TRHRRWM: SHPH- (Bphenyl-4-
%ﬁgﬁ?ﬁga_aLtrqggﬁo%g Especi al | ypreferred i's”a

3%%&%%0 at é@ﬂb 143 % conprising a conpound of

foo whehalr (i$ pheayl, dief comepbualddy ot either Bi(bipheiyl-4lyla &Byl)-Benzoic

[ . ] her preferred enbodi nent,
s 2 erd S P me OB e et | on
CoMben i isdhiapbepyli e sgmaouedisaen 8-(bipheoylrtlaxginythsl -thiophene-2-
@@ﬁbﬁﬁﬂnﬁhpve, wherein mis 1 and R2 is a chlorine
atom In a further preferred enbodi nent, the invention

o oM ORI  HE R RUDI it (o AR ISR o ARbREp A epiica
ikemPosition comprising a compound of formula (1) wherein

Ar  isan aromatic carbocyclic or heterocyclic ring;

R, R and R® are hydrogen atoms;

R*  is hydroxy or an amino acid attached through a nitrogen atom of the amino acid;
n is0,1,2,3,4 0r5;

m is0,1,2,30r4;and

P is0,1 or2;

or a pharmaceutically acceptable salt thereof; and

a pharmaceutically acceptable carrier and/or adjuvant.

In another preferred embodiment, the invention is directed to a pharmaceutical
composition comprising a compound of formula (I) as defined above, wherein n is 1 and

R' is selected from the group consisting of a methyl group, a methoxy group, a halogen
and a nitro group.
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I n anot her preferred enbodi nent, the invention is
directed to a pharmaceutical conposition conprising a

woanpmuediof formula (1) as defined above, whePETPA4/006611

is selected fromthe group COﬂSIStIng of phenyl,

furanyl, thlophenyl pyri di nylr17and thiazol yl . In yet

anot her eferred enb dlnent Qfli)he i nyention i.s

i 1 eCpRegIHIE DEE gﬁ%dr!ﬁﬁ@ AtTRRcs licab ATBRPH QBTG f AynRound of

Eormmpay () aoleffred Abbee, (vhireasn thelf irteRl iabifvgine whbrohifie. R4
is a hydroxyl group. In a further preferred

€ rrbo% nl?&%xer C%Ijg%rlleﬁ ﬁ'ﬁ)tol Med > Iul;\%nhon is 1re%}$61 toa é)hal%maceutlcal

pharnace on tonprisin
fcompobition Fympysidgf mm@oabdw&ormhbr @) ans d?ﬁned; alzmvcl Winein mis 1

qhaqgmegdﬂ@m&ﬁﬁoﬁpnpound through its nitrogen atom In

an especl al lypreferred enbodi nent, the invention is

directed to a uti cal conp05|t|o risi .
conp WA g“rgferﬂ’é‘? F‘g?f(‘g‘)"élgéen&éh? Vet g re ng R Hﬂ%rﬁéme‘mcal
fé@i(i?@biﬁdn k:6mgﬁls1ﬁ§hedmfpbﬁﬂd bhorgubUp) Haltshsed g epiherein p is 0.

chloro i phenyl -4 onxynethyI) -benzoic aci d;
g E ZI Hme prg?érﬁ%éyerrﬁ?} g}/m notk %&%n i s cﬁiiegteél to & pélarmaceutlcal

Zofnpositip n\nmpnphg nybm@oyh@ R h&ﬂl (i tseirtﬁue«b alawiegtyherein Ar is
%el%&eq %IBJnOtBQ di%e ny?ktlﬁ%ﬁ@ c})@é%_{rgeﬁl?éﬂyl e ?g&'&ﬁ J@?‘Eid%yl and

3h@43ﬂnethoxy blphenyl 4- onxynethyI) benzoi ¢ aci d;
3- (bi phenyl - 4-yl oxynet hyl ) - benzoi ¢ aci d;
2- ( 316 httanothel praaydd é%nb’d)difﬁ)éﬁetﬁb)&h)'erhﬁmziﬁdﬁeca@d ﬁ)apharmaceutlcal

fO%WSIﬁE P r%msrlﬁﬁgﬁ§¥mzoy¥%§z§ BRI g BRES &% Hherein R*isa

Dy Qtixphgroyp.- 4- yl oxynet hyl ) - benzoi ¢ aci d;
5- (3-chl or o- bi phenyl - 4-yi oxymet hyl ) - furan 2-carboxylic

gg' g iIn 2 TP Ii‘)%f)ﬁlrec’lg ethbBA AR IhY Inkveh $5:PR déeC@l RO¥ Yhirfnaceutical

sompositien KYNPHpBE asgmpouyd effpraula/l) asdefinad shever whsgimR" is
Grélnlattached to the compound through its nitrogen atom.

In an especially preferred embodiment, the invention is directed to a
pharmaceutical composition comprising a compound of formula (I) as defined above,

wherein the compound is selected from the group consisting of
3-(3-chloro-biphenyl-4-yloxymethyl) ;benzoic acid;
3-(biphenyl-3-yloxymethyl)-benzoic acid;
3-(4'-methyl-biphenyl-4-yloxymethyl)-benzoic acid;
3-(4'-bromo-biphenyl-4-yloxymethyl)-benzoic acid;
3-(4'-chloro-biphenyl-4-yloxymethyl)-benzoic acid;
3-(2'-nitro-biphenyl-4-yloxymethyl)-benzoic acid;
3-(4'-methoxy-biphenyl-4-yloxymethyl)-benzoic acid;
3-(biphenyl-4-yloxymethyl)-benzoic acid;

2-(3-chloro-biphenyl-4-yloxymethyl)-benzoic acid;
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5-(4' - br ono- bi phenyl - 4-yl oxymnet hyl ) - f aran- 2-car boxylic
aci d;
wo6-2(05/00ei8h or o- bi phenyl - 4-yl oxynet hyl ) - f ur an- 2- ear/Eex0041006611
c acid;
5-(2' - nitro-bi phenyl -4-yl ox7m§t1|§y| ) -foran-2-carboxylic

Al b et berkolt S )
5- (bi phenyl - 4-yl oxynet hyl ) - f ur an- 2- car boxyl i ¢ aci d;

3-(22nitng-bimhebylphgloyymdhyl) deppait hgitl) - t hi ophene- 2- car box
ylic acid; 5-(biphenyl-4-yloxynethyl)-thio

Ph@RsheRs %ﬁ%& oD @G oic acid;

62- %ﬁ%ﬁ;? - bi %gﬁyﬁféﬂ%ﬁc&l&hﬂ hyl ) - pyri di ne- 2- car boxy
i id;. .

8- @bag?@ﬁwhmwmml)‘%9?1%?%‘@0@1% afidoxyl i ¢ aci d;

2- (3-chl or o- bi phenyl - 4-yl oxymet hyl ) -t hi azol e- 4- car boxy
5+ bayetiedyl-3-yloxymethyl)-furan-2-carboxylic acid;
2- (bi phenyl - 3-yl oxynet hyl ) -t hi azol e- 4- car boxyl i c aci d;

- 44 B i e ) . i
Q%bﬁ'c}p ﬁféeﬁw—bﬁ%ﬁ“gx% Pélé’t’%?/‘ Fsh-y thlug‘lzno gg@-oﬁk%%%l ic acid;
2-(4' - brono- bi phen I-4-£}Oﬁﬁnethyl)-thiazole-4-carboxy
Pr(@'-heqrae-biphenyl-4-yloxymethyl)-furan-2-carboxylic acid;
2-(4' -chl or o- bi phenyl - 4-yl oxynet hyl ) -t hi azol e- 4- car box

Bl (4t c6idbiphenyl-4-yloxymethyl)-furan-2-carboxylic acid;
3 (2 T e ruran: 2 carbonylic acld; 4 car boxy

ki & aci d; . C

Eiéinﬁ%PW@ﬁWH‘rﬁﬂ’&ﬁW‘bﬂ) YisRsAethgrticeridazol e- 4- car bo

xylic acid;

3-(@bnjstrehiphedyl yi-Pepmedthyl) futahi Zzabexyicaaidboxyl i ¢ aci d;

4- (4" - cUor o- bi phenyl - 4-yl oxymet hyl ) - t hi azol e- 2- car boxy
LG wh- - - e acide

g-(?li pﬁgn%/l}rl-()mrtg@nﬁé?ﬁy% )ca-lrtbﬁfcglzcoalaeq’z- car boxylic acid;

1- [.b- (bi phenyl - 4-yl ox hyl ) - f ur an- 2- car bony|
5ﬂ&gy§t%€1pgp%é:42ylégp%%£§$-itlglo?aqurtf;-z—carboxyhc ac1d>;/ :

1-[ 5- (bi phenyl - 4-yl oxynet hyl ) - f ur an- 2- car bonyl ] - D- pyrr
64(bifiheayl24-ghikiraxtill) chidpheke-2-carboxylic acid;

(rac)-1-[5-(bi phenyl -4-yl oxynet hyl ) - f uran- 2- car bonyl ] -

Purehi e SR nal gt fchsbicar
- am no} - cycl opent anecar boxylic acid. Furthernore, in
6ribirbupral HenTmetby-pyrdinend cimboerliciasids el at es to' a

met hod for treating or preventing a di sease nedi at ed

by(3tdhBora Wiphelyl- 2 R mehS)HN HOBED SHBLRILIIENZY e,

conprising admnistering to a patient in need thereof,
SIS RGPy S5 BB gl 2 compound of
2-(4'-methyl-biphenyl-4-yloxymethyl)-thiazole-4-carboxylic acid;
2-(4'-bromo-biphenyl-4-yloxymethyl)-thiazole-4-carboxylic acid;

2-( 4’;chloro-biphenyl—4—yloxymethyl) -thiazole-4-carboxylic acid;
2-(2'-nitro-biphenyl-4-yloxymethyl)-thiazole-4-carboxylic acid;
2-(4'-methoxy-biphenyl-4-yloxymethyl)-thiazole-4-carboxylic acid;

2-(biphenyl-4-yloxymethyl)-thiazole-4-carboxylic acid;
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R3 (D wherein Ar is an aromatic carbocyclic or
heterocyclic ring; Rl, R2 and R3 are independently

woeebdobes1from t he group consisting of | ower aP&yYIEP2004/006611

| ower al koxy, trifluoronethyl, hal ogen, hydroxy,
anmi no, al kyl am no, di al kyl ani mdt? cyano and nitro; R4

i ydr oxy.qr am no acjd attached through a
Rl Sidhenar 49 eraeih ivet Hombontiea; 3 4 or
5. mis 0, 1, 2, 3 or 4, and pis 0, 1 or 2; or a
phéeripeaglitivbetyneslnd pitiable2-sabbxtliiecrlhf . In a preferred

enbodi nent, the di sease is diabetes. |In another

9 "gﬁé}ﬁ;-%lj@q,ﬁ{ﬂéﬁﬁ Lnyentd nre to.a nethod ..
fggp ?drl atlké or pre enﬁr%ﬁ]g%a&%qoglggslg%%gﬁg?&g nﬁf}ﬂ’gc acid;
actiyation of the glycogen synthase enzyne, conprising

dam-Hrheayl-fylegms Xkﬁ@mﬂmrw&—Dmmﬁ;nw-carboxyhc acid;
therapeutically effectiveanount of a conpound of the

fledc)-awisaifiesnirlih a1 dxdyaetiyl)afur b ercaitionfl] %ﬁeﬁanaaoawdd)&ﬁc acid;
gapbocyclic or heterocyclic ring; Ri, and R3 are

i n(cjfependent |y selected fromthe group consisting of

| ower al kyl, | ower al koxy, trifluoronethyl, hal ogen,

Ryl P dkiphenyt hploxphkhyhrfiro; 2-dirhbiyl] -aming} -cyeioprntaaadrboxylic acid.
nitro; R4 is hydroxy or an ami no acid attached through

a ni teWen&leom Ge e&ﬁlﬁ)dﬁﬁ&ﬁ{?’t}@g‘r&énﬂnk&tgxn rl.la&e% to #méthod for

or 5;m|sO,_1,aé§,30r_4; gn pi1s O, or 2; or a
HiFaHRREERREY B ine aliseatn mediated By the 3rsivain of the glycogen synthase
enzyme, comprising administering to a patient in need thereof, a therapeutically effective
amount of a compound of the following formula (I)

l ()]

0 Ar.

7 N(CH,)-C(0)-R*
(]
Y

ey
wherein
Ar  is an aromatic carbocyclic or heterocyclic ring;

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

R*  is hydroxy or an amino acid attached through a nitrogen atom of the amino acid;
n is0, 1, 2, 3, 4 or 5;

m is0,1,2,3 or4;and

p is0,1lor2;

or a pharmaceutically acceptable salt thereof.
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In a preferred enbodi nent, the present invention
relates to a nethod for treating or preventing

wdiedd@bes1 conprising admini stering to a pati eRCTIER2004/006611

need thereof, a therapeutically effectiveanount of a
conmpound of the following formdPa (la) (la) whereinAr

~1s an aromati e[Iﬁlg({é:{::;ocyclic,or het erocyclic ring; R1,

R 58k Hhq diseagq is diaketes.r om t he group
consi sting of |ower alkyl, |ower alkoxy,

t ri f lnerahet dnybqditnahQ gerpredey tinouytiorarel e, to alnkathédfoR @seating or

' b+ nitro:. R4.is dr ox r an
BRI AT, SEANG AR N Bricn P 2 et At p s dieyme,
SPIRESIAS pdministeringto apatiznt B ne4d drer&f, arthiesap@utida]ly 2ffe®ive amount

8f a Gompich Pofithe Rllodisdy fofmufd(1H Pharmaceutical
acceptabl e saI% tr?erugofo. Iun (a ot her enbodi nent, the

invention relates to a cormgoun af «1) (D
wherein Ar is an aromat r@%@%w@f‘g@ﬁ‘eﬁ erocyclic

ring; Rl, R2 d R3 @ dependently sel ect eaairom
the group consi®ting pwer al kyl, | ower al Koky,
trifluoromethy at o hydr oxy, am no, alkyl am no,
di al kyl am no, 0 and nkkro; R4 is hydroxy or an
amino acid at d through™a nitrogen atom of the
amno acid; nis 0, 1, 2, 3, 4or 5 mis 0, 1, 2, 3
or 4, and pis O, 1 or 2; or a pharmaceutical®
wbeept abl e salt thereof;for use as a nedicanment. In a
preferred enbodi nent, the invention relates to a

APNMPRUR qr&{latficogam&clgé &)hegérgéyclic ring;

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

and nitro;
R*  is hydroxy or an amino acid attached through a nitrogen atom of the amino acid;
n is0,1,2,3,40r5;
m is0,1,2,30r4;and
P is0,1 or 2;
or a pharmaceutically acceptable salt thereof.

In a preferred embodiment, the present invention relates to a method for treating
or preventing diabetes, comprising administering to a patient in need thereof, a

therapeutically effective amount of a compound of the following formula (Ta)

O _~Ar(R?,)(C(O)R?)

Rl @ (Ta)

wherein



wherein Ar is an aromatic carbocyclicor heterocyclic
ring; RL, R2 and R3 are independently selected from

woOhersgoosp consi sting of | ower al kyl, | ower al KB&Y/EP2004/006611
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trifluoronethyl, hal ogen, hydroxy, am no, alkylam no,

di al kyl am no, cyano and nitro; R4 is hydroxy or an

api no._acid attached through a nitrogen atom of the

agr?rl no" 4¢ FEﬂmﬂlc’l%%cycfc Oi?’%?foclc 5 mis 01, 2, 3 or

4, and p gs 0, 1 or 2; or a pharnmaceutical”™ acceptable

SAb R ehé Reefe inflependemtlyasel atadeitom ahe ptoupl donaisting dfiewer alkyl, lower

g gb rrg g%%%ﬁ%fﬂjﬁ%ﬁp B%lg? er% MO?(Z) %“%Fg]ﬁlﬁﬂ%?‘}f)%f’ d;dalkylamino, cyano

wher PRAIPS an aromatic carbocyclic or heterocyclic
ring; RlL, R2 and R3 are independently selected from

tife g bydrogposibimig Rfd dreeRed @éygdh a hi@WgEn AokPIMthe amino acid;
trifluoromethyl, hal ogen, hydroxy, am no, alkylam no,

| al k L,hg,, cyano and nitro; R4 is hydroxy or an
g%inéxgg¥1’§ﬁfg§hed t hrough a nitrogen atom of the
amno acid; nis O, | 52, 3, 4or 5 mis O, 1, 2, 3
dgR 4:is8nd2p3 ps46nd1 or 2; or a pharmaceutical
acceptable salt thereof; for the preparation of

nedi gaoengs;for treating or preventing a disease
nedi ated by the activation of the glycogen synthase

eoqzayplﬁrrggguggaﬂ?f agcl:eeglta%?enseaﬂtthereof.
In another embodiment, the invention relates to a compound of formula (1)

3
Ff {p)

@) Ar

7 ON(CH,)-C(O)-R
P
LT e,

ey
wherein
Ar  isan aromatic carbocyclic or heterocyclic ring;

R', R® and R® are independently selected from the group consisting of lower alkyl, lower
alkoxy, trifluoromethyl, halogen, hydroxy, amino, alkylamino, dialkylamino, cyano
and nitro;

R*  is hydroxy or an amino acid attached through a nitrogen atom of the amino acid;
n is0, 1,2, 3,4 or 5;

m is0,1,2,30r4;and

P is0, Lor 2;

or a pharmaceutically acceptable salt thereof;
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In a preferred enbodi nent, the invention relates to

the use of a conpound of fornmula (la) (la) wherein Ar
wO0@moersomat i ¢ car bocyclic or heterocyclic ri RGI/ERL04/006611

R2 and R3 are independently selected fromthe group

consi sting of |ower alkyl,|owet?al koxy,

%};i fluor on%t hyl , hal ogen, hydroxy, am no, alkyl am no,

AR HEAMERfano and nitro; R4 is hydroxy or an

amino acid attached through a nitrogen atom of the

am nix Aedettrred entbodimdnt, the iiBrengon telites 0 d ©rffouhd df fordaula (Ia)

or 4, and pis O, 1 or 2;or a pharnaceutically

acceptabl e salt thereof; foO{h/e/M(Rp@;(@(mm)of

medi canents for treating~/ préventing a di sease
medi at ed by thqvactivof t he gl ycogen synt hase
enzyme use as a\Medi caRe More preferably, the

i nvention rel at €§ Xyt he~lise of a conmpound sel ect ed
fromthe group | sting qR2m) (Ia)

3- (3-chl or o- bi phep#t - 4- yl oxynet hyl ) - benzoi ¢ aci d;

3- (bi phenyl - 3-yl oxynet hyl ) -benzoi c acid;

3-(4' - met hyl - bi phenyl - 4-yl oxynet hyl ) - benzoi ¢ aci d;
Bheégin br ono- bi phenyl - 4- yl oxynet hyl ) - benzoi ¢ aci d;
3-(4' -chl oro-bi phenyl - 4-yl oxynet hyl ) - benzoi ¢ aci d;
Ar ( 2isafiatéRatk QResEytlicdorHexydyelddpihg;- benzoi ¢ aci d;
3-(4' - met hoxy- bi phenyl - 4-yl ox tnethyl)-benzoic acid;

B SRR AT BB et v
2- ( 4alkosst, yfludromiethy)s halbgen, dyghrosy hamhinobdkleininca diadkylamino, cyano
2-(25ﬁ5%ﬁ&£-bi rhenyl - 4-yl oxynet hyl ) - benzoi ¢ aci d;

R*  ishydroxy or an amino acid attached through a nitrogen atom of the amino acid;
n is0,1,2,3,4 or 5;

m is0,1,2,3o0r4;and

P is0, 1 or 2;

or a pharmaceutically acceptable salt thereof;

for use as a medicament.

In a further embodiment, the invention relates to the use of a compound of

formula I

3
T (p)

0] Ar
7N (CH,) - C(0)-R

- ]
gt

@

wherein
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2- (ni phenyl -4-yl oxynet hyl ) -benzoic acid,
5- (3-chl or o- bi phenyl - 4-yl oxynet hyl ) - f uran- 2- car boxyl i c

waeiao&78( bi phenyl - 3-yl oxymnet hyl ) - f ur an- 2- car begyiEP2004/006611

aci d;
5- (4' - met hyl - bi phenyl - 4- yl oxymetyl ) - f ur an- 2- car boxyl i

gyﬁzhé%?%%%@%¥6ﬂgﬁ§wdﬁp§P@%Vﬁﬁ@ﬁyp¥5furan-2-carboxy|ic
aci d,
51?(31 ¢ R? apd RO prs- ipdpheadyhtylseldctadyirah hiyd Jrotproansidingastiewy dlkyl, lower

C aciWioxy, trifl . . . .
5. oy e, hlgees Ry AP liming: Balyfpmine crano
aci d:2n nitro;

5- (4' - ni tro- bi phenyl - 4-yl oxymet hyl ) - f ur an- 2- car box7li ¢

gls: gEiBh}(cbbW% arAmp| RpVARER thedughahifoSd! ROV fithe amino acid;
@i(zgg@Hyﬁqgng%enyl-4-y|oxynethyl)-thiophene-z-carbox

y | C c d )~ b )

5-(erhen’I-4-y|oxynethyl)-thiophene-2-carboxy|ié
i dis0,1,2,3 or 4; and
6-(2' - ni tro-bi phenyl -4-yl oxymet hyi ) - pyri di ne- 2- car boxy
i C Q@O,q;or% - o :
- (bi phenyl - 4-yl oxynet hyl') - pyri di ne- 2- car boxyi i ¢ aci d;
7 § PhEmR0a o RERplanlc ol sy M1 ) azot e- 4 carboxy
2- (bi phenyl - 3-yl oxymet hyl ) - t hi azol e- 4- carboxylic acid;
Zor(thie pregtabationbofinediydmenty Farxyeatibhyt préveh@doh disdase ddavated by the

ic..acid: .
%9@%8§§9@Fﬁ%@%@??h??ﬁﬁﬁiﬁg?ﬁ§ﬂT9%%ﬁ%&%%%qﬁP%arboxy|ic

aci d;

2- ( 410 & Rrefersechempbedipient the ipxsntioniglajes t ieask of 4 compiond of
Ydriguladhy; _ .
2-(2'-nitro-bi phenyl -4-yl oxynet hyl ) -t hi azol e- 4- car boxy

l'ic acid,
2[(4'-hethoxy-biphenyl-4 Ié&?ﬁéfﬁgffmgﬁ?g%%VL-4-carbo

xylic acid; R
2- (bi rhenyl - 4- yI d®ynet hi azol e- 4- carboxylic acid;
4- (4" -chl oro- bi pieRy Oxymnet hyl ) -t hi azol e- 2- car box
ylic acid; 2 (Ia
4- (bi phenyi - 4- yhQ w'-thyl)-BHthole-2-carboxy?ic aci d;
1-[ 5- (bi phenyl - 4-yl oxynet hyl ) - f uran- 2- car bonyl ] - L- pyrr
ol i di ne-2-carboxylic acid,
Whesin bi phenyl - 4- yl oxyret hyl ) - f u. r an- 2- car bonyl ] - D- pyr
rolidi ne-2-carboxyiic acid,
AF ackahakSnidd o s 4s : - furan-2-carbonyl] -
piperfdfne-2-ca?§%¥%¥ﬁ%?Q§%%%gE%€§L’-{[5-(biphe

- 4-yigxymnet hyi ) - f uran-2- car bonyl ] - am no} - cycl opent a
ﬁ]}e{k{;f‘“&%@ pllyecm §ﬁ/ea?dently selected from the):grc])up consis%ing )c/)f lowgr alkyl, lower

alkoxy, trifluoromethyl, halogen, hydroxy, amino, alkylamino, dialkylamino, cyano

and nitro;

4 . . . .
R*  is hydroxy or an amino acid attached through a nitrogen atom of the amino acid;

n 180, 1,2,3,4or5;
m is0,1,2,30r4;and

p is0,1 or 2;
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for the preparation of nedicanents for treating or
preventing a di sease nedi ated by the activation of the

wghysogersi synt hase enzyne use as a nmedi canent . PCIVER2004/006611

preferred enbodi nent, the invention is directed to the

use of conpounds of fornula (FP4for the preparation of

medi canents fqQr treating or preventing di abetes. The
@6&15’%@%%?“ BReRsPEDle gt thredfor nul a (1a) and/or their
pharmaceutical!/ acceptable salts can be used as

f&dihe i@k fiontofgneditarhies ferrthdatihg joh Ffﬁ@ﬁt@ﬂ@ h dikase mediated by the

%rtﬁf [)atlg{és fcor ent ralé3 arenteral or rto]?i cal
ZeAYaRoR of TS FO8Fhay tan HE TR AT Al BPEPEEFor  exanpl e,
perorally, e.g. in the formof tablets, coated
t abl éare pmfa@glefst,hehravemtian delates to the st dfrmecomgpsuideslected from the
%ﬁédﬁ&&ﬁ% £l sions or suspensions, rectally, e.g. in

e formof” suppositories, parenterally, e.g. in the
form.of injectjon_solutjons or. infusion solutions, or
Po\grddgmosbt ]é?f’@i'4rﬁl1°7fYﬁéetfP§}‘§rﬁft?Plccﬂc Sments, creans or
oils. Oral admnistration is preferred. The production

of (biptenpdhaylvapeuthyhdbenpoiepaidat i ons can be effected in
a manner which will be famliar to any person skilled

NN b, I 0gi 5 ri had conpounds of
f3 o@mgq%gﬁ”) ﬁ%/eflplo# Q'g)())(? gnﬁf}gg(l?ez'?&gﬁ cpil? br their

phar maceutical ly acceptable salts, optionally in
Sorbbramee-biphanylnd-slomemettibrepaciciagigdl | y val uabl e
substances, into a galenical admnistration form
Bogeulilefo-wphbn;ﬂm-ﬂaﬁhﬁah?mbeh@it geidjl nert, .
therapeutically conpatible solid or liquid carrier

eri,al s. and, jif, desi . usual .pharmaceuti cal
3‘3%%&@%1’%%‘@?1% '@ngﬁ"?" DEnfle %?&’al s are not only
inorganic carrier materials, but also organic carrier
a4 meth axy-biplesyl-f gloxyxeethgil berzatask, corn starch or
derivatives thereof, talc, stearic acid or its salts
af,; S£J1RSm L ] lals for tablets, coated
t%a Illse}tﬁlsﬁ,ﬂ Lg?lag egﬁgﬁdﬁ{ﬁ%{r}%tagigf atine capsules. Suitable
carrier terials for soft gelatipe capsules are, for
éxén%ﬁ@?ﬁ%’gwgﬁr%ow@ﬂ%m%}c*F 5s and seni-solid
and |liquid polyols (depending on the nature of the
aci-wethyhdigdnehd-yhxysrthyl )ebenzoicghid; however, be
required in the case of soft gel atine capsules).
ui-t abl ep carrier h &\ S . . production of
?oqzuﬁ ?%)Ongl%giﬁﬁ Isyﬂ%i]ggaﬂrhzll,) & gér?&ce%(g%pl e, water, polyols,
sucrose, invert sugar and the |ike. Suitable carrier
@a(tnéi?heaV]s4‘Vb¥meﬁ}}§’gthQ§ﬁ0§@F@ti ons are, for exanple,
wat er, al cohols, polyols, glycerol and vegetable oils.
Suist @8-I phdniyu-yiGkye dtiy] 5 filrefi-2Seppaglit adides are, for

exanpl e, natural or

5-(biphenyl-3-yloxymethyl)-furan-2-carboxylic acid;
5-(4'-methyl-biphenyl-4-yloxymethyl)-furan-2-carboxylic acid;
5-(4'-bromo-biphenyl-4-yloxymethyl)-furan-2-carboxylic acid;
5-(4'-chloro-biphenyl-4-yloxymethyl)-furan-2-carboxylic acid;
5-(2'-nitro-biphenyl-4-yloxymethyl)-furan-2-carboxylic acid;

5-(4'-nitro-biphenyl-4-yloxymethyl)-furan-2-carboxylic acid;
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hardened oils, waxes, fats and sem -liquid or liquid
polyols. Suitable carrier materials for topical

wonepawersi ons are gl ycerides, sem -synthetic ardT/EP2004/006611

synthetic glycerides, hydrogenated oils, |iquid waxes,
liquid paraffins, liquid fattyZ2alcohols, sterols,
p%g%fthy ene glycois and cel | ul ose derivatives. Usua
St Gphenylet-yloxgmedgh virany dsarbperliqasifand enul si fyi ng
agents, consistencyinproving agents, flavor-inproving
ag(ehhﬁro—Sﬁﬂlteﬁylf@EloXﬁﬁMhﬂg—thib@haﬁdwicbﬁboﬁflftsa%iﬂ; e, buffer
subst ances, sol ubilizers, colorants and maski ng agents

. | OXI { . 1At onsi derat i. on as
%Hﬁwﬁ%@%ﬁ-ng?néﬁﬁﬁgﬁﬁgﬁ@g%%gﬁrég %%w%’ t he conpounds
of formula (1) or of fornula (I%z can vary within w de
6 (@ -nirerbipbhenilrgyletyneibyldipyaidie-1-catbexidisntidol | ed, the
age and the individual condition of the patient and

h@ip iR el- 2yl Ashe iy DL @ idi Q2 - affbxyid dcid; of course, be

fitted to the individual requirenments in each

B I

into consideration. Depending on severity of the

ai didwayhbhglaxhmetybethieolphlacarhoxficredj ¢ profile the

conpound could be adm nistered with one or severa

Qz—adléltl'-}‘n t u—??@éﬂeﬁﬁ#— lo mgthgl}?nthlazbﬁ-éfﬁcggéﬁgﬁ atigits. The

phar ma pafati dns conveni entl’y contain about
1-500 ng, preferably 1-10 , of a co ,ou%g of

£ romebyphenylot- Ygr JazolepsCHBPTIHGRAY exanpl es
serve to illustrate the present invention in nore

deaichlord-biphenylel-ylogmasthyl)-thiakoleat @nbleglit acilj mit its
scope in any manner. The conpounds of the present

' [Lon. b ) L, apal :
e S T A R e
are provided in the exanples. Generally, compounds of
Romeshqxyybipherybirleamety)) -thirrolredsrdearledcids cor di ng

to one of the synthetic routes described bel ow

DNugieak-LiyfoxPne flyBC@mble- DearBuZiciacidoup! i ng. The

sources of 'the starting material's for these reactions
re,descri bed supsequent|.y., Nucl eophilic Di.gpl acenment

ARt e oo T E B BRASe T e HEI TR OUR | on_ can

be prepared by nucl eophilic displacenent of a | eaving

gr (ighen@-2ybnymetyhpbiazdlest-cdrboxylicacid; by a
1-[5-(biphenyl-4-yloxymethyl)-furan-2-carbonyl]-L-pyrrolidine-2-carboxylic acid;
1-[5-(biphenyl-4-yloxymethyl)-furan-2-carbonyl}-D-pyrrolidine-2-carboxylic acid;

(rac)-1-[5-(biphenyl-4-yloxymethyl)-furan-2-carbonyl]-piperidine-2-carboxylic acid;

and

1-{[5-(biphenyl-4-yloxymethyl)-furan-2-carbonyl]-amino}-cyclopentanecarboxylic acid,
for the preparation of medicaments for treating or preventing a disease mediated by the

activation of the glycogen synthase enzyme use as a medicament.

In a preferred embodiment, the invention is directed to the use of compounds of

formula (I) for the preparation of medicaments for treating or preventing diabetes.
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The protective group is then cleaved to give the
conpound of the invention of feréula 1, wherein Ris

hydr ox Many protective groups R5 are known to those

of skillPE cPRPPHadsffomrulaf guod formylat (ke sind/orfheir peanpkeatically

Seu@paiblesdits &bl 1% RE® Bﬁ%&&ﬁn&{@ Léﬁ%ts H?‘{h% f&ﬂ# g}éﬁar%%célutwl

ani ¢, Syrt hesi's
Pr % e%té;n\s{ rcgé?el% Spérgﬁtaragey ‘Equ,q ad}@thmgyT]@@ng be administered,

Nfc)if exd129lk] peﬂarﬂfyﬁé g afl thy fota of tabeetg cOAMPS ta%'le?s Hp%,%@s hard and soft
él@ﬁ‘ﬁé&%? l@étshl reaction condi tions ¢

pge are cor Ou%aéo%sf PRI PE PO IO @»se Hfn thgdprm o

pP‘ﬁtP@éfC@l\l@: gztr@mi{mﬂareeg lim teerfomh by Injatioaisghitioahiad Rfikion solutions, or

Ll B BB o gy

t .R5 C6H5) . Schene 1 O Ar- -OH + LG
benz ylfhes v 9n of the aqqgacgu@ca@@pﬂalmnmanbe@ffe@bd ipAr manner

(vﬁ}dh@ﬂ& -ble farliar &Y ar any p@rsoﬁ'ﬂkﬂl@d i @é'%}tsb brﬂgﬁ\) uthe descnbed

ﬁ et %{H“ag PRl {a;ﬂ 35 &sﬁbfém? %ﬁ&lﬁe%@aﬁﬂsacceptable
mﬂtsmﬁmﬂhﬁy iny wmﬂlmatmsatMEﬁtﬂeﬁp’eﬁﬁfzﬁ?%ﬁl&bl% I§@bstances, into a
%ﬁé’ﬂlw 28R S0 %?%ela{eg Widh% s;p}t?% 8' rgqﬁ poxic, Inert, therapeutically

ctign can conveni en
compatible solid or liquid carrier materlals and, if desired, usual pharmaceutical

adjuvants.

Suitable carrier materials are not only inorganic carrier materials, but also organic
carrier materials. Thus, for example, lactose, corn starch or derivatives thereof, talc,
stearic acid or its salts can be used as carrier materials for tablets, coated tablets, dragées
and hard gelatine capsules. Suitable carrier materials for soft gelatine capsules are, for
example, vegetable oils, waxes, fats and semi-solid and liquid polyols ( depending on the
nature of the active ingredient no carriers might, however, be required in the case of soft
gelatine capsules). Suitable carrier materials for the production of solutions and syrups
are, for example, water, polyols, sucrose, invert sugar and the like. Suitable carrier
materials for injection solutions are, for example, water, alcohols, polyols, glycerol and
vegetable oils. Suitable carrier materials for suppositories ére, for example, natural or
hardened oils, waxes, fats and semi-liquid or liquid polyols. Suitable carrier materials for
topical preparations are glycerides, semi-synthetic and synthetic glycerides, hydrogenated
oils, liquid waxes, liquid paraffins, liquid fatty alcohols, sterols, 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 formula (I) or of formula (Ia) 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



by treating conpound 5 with conmpound 4 in the presence
of a base such as an alkali netal hydride (for

wexerFmoers1 sodi um hydri de) or an al kali netal cacberaiog/006611
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(for exanple, potassiumcarbonate) in an inert solvent

(e.g., NNdeHwHowmmda*g‘atamaaUHebawmn

about roon1tenperat and about 100 degrees

abnidrte i1BY wes %Bﬁ%%lﬂ’r?goﬁt Ll QR tropess Fgﬁ F%%Sé%f@’ﬂ% Depending
Eﬁ @év%ﬁfyl M’Qh@dl@@d@e edrtirycidegharthadokineec prafiletiel compofind could be

ot .
Spiirenan Bty eovEReRi Mpdo s SR G Slpnddls

reactlon conditions that are meLI knomn.ln t he fleld
of ofbephamsyentmbprsparationnenyenientijonteinapbow |t PO ag, preferably
kM an B i 4 is" [ G eene,
R S LU R Tl
&Sons N.Y. 1991]. For exa ase where

b gHCuFEPRYIRIC FE e SUDET A CETeBat EORVERT Brp deail
Q‘ht:;egﬂe csbvRavet, heatdiagletdhe lisonpodogk niank nomaeequi val ent
of an al kali netal hydroxide, such as potassi um
hydr oxi de, sodi um hydroxi de, or |ithium hydroxide,
pr ef | | ional
Such ThEupblndh S TUALEY %fﬁ’%?%‘?ﬁ%ﬁ**f&@*’fh%ﬁi pl Elenons
weeaes. Suilihle pmssmﬁ@r emhwn@tﬂlﬁ#eé@nmwn § arg prOVlde in the

fﬁﬂ@@@@é’h@r uBROBE fofmAR DB FoAREa 2Q Uin bOPRpared

gmﬁr@gttg;g tixg];ylﬁ %Jt:l%ogtg% ggﬂ%gijgé %gow 4 aqgg‘ﬁfs ﬁﬁg@%ement or

@ﬁﬂﬂ@ Qoﬁbﬁﬁg/ qlheyp@ees @ahebtartimgnaiteiigdntor these heaations are described
rt-but group, the ester maybe treated with a

§F BAYH organlc acid, for exanple a hydrohalic acid

such as hydrogen chl ori de or hydr ogen brom de, or a

Nudwophibicdisplaceamnt, for exanpl e a hal ogenat ed al kane
carboxylic acid such as trifluoroacetic acid and the

i ke. As-gﬂgw#\ GRS RN 1, SomPOVSIN FF1Hhd Mv&R{dn QH bR prepafed e

presence QI an |nert anic so such as
auslepphibgdisplageneniind a avw%@@@é&?% purRewr 8%%8?“15‘ 5bya
158F R§BiaRNdf RS 4 Qﬁﬁkh&%ﬁ[}ﬁ)ﬁmﬂfbf fcﬁhﬁﬂzeﬁ abWhlchtR represents a
gggq%%tpv(rgog?gh; i:e foa s\m g@hﬁgrqt%c%gn&? r%%g%ra C aracf 'I‘gg %rotec’uve
c‘glr@qyledlbe,n daitvad yrt gice ﬁiﬁd:bnmenad obthe mmummotﬁ fqrnéﬂa 1, wherein R* is

further condition that the rest of the nolecule is
§}§‘V¥ to such conditions, the reaction may be carried

out by hydrogenation j the presence .a. noble tal
cat alMany potdeting s1o8Ps Bgﬁlfa AREWD AR Eiase O?ﬁlfelﬁ@ ‘g‘F Ao} PEBAGHC

APnth0§s Fop Qia‘ﬁ%l& seve4l sﬁﬁ@df@bﬁ)teé@lﬂe gfcﬁl@h ate chubderatsd in “Protective

&ngg]lqs)e@?gtgngéggl{;plé f&reexggp Ef‘r S V\?l?t 13“2'9?\/[ 2nd Edition, John
Wiley & Sons, N.Y. 1991]. Preferred protective groups are those compatible with the
reaction conditions used to prepare compounds of the invention. Examples of such
protective groups are lower alkyl straight-chain or branched esters (e.g., methyl (R® =
CHs), ethyl (R® = CH,CH3), or tert-butyl (R’ = C(CHs)s) esters), or the benzyl ester (R’
= CH,C¢Hs).



Suzuki Coupling As shown in Scheme 2, conpounds of the
i nvention can be prepared by a reaction sequence
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group LG froma conpound of fornmula 5 by a conpound of
fornu:a 7, in which X represen28-a group that can act
as a leaving group in a noble netal -catal yzed couplin
reaction such as a Suzuki régemednh or aksgille Png
reaction, to forma conpound of fornmula 9 in which R5
represents a rotectlve %ro commonly uged for the

pr ot ect¥oniar 5 cartoxy! ILe ATl ound of —>
formula 9 can then be reacted with an organefetal lic
reagent of 4ornmula 10 (for exan@ e, a boronic acid or
an organotin reagent) under noble netal catalysisto
give a biaryl conpoundcpf formula 6. The protective

ouR_i S 0 givethe c ngH.0 _.<
%{Ve%ﬁ?l(%nbgf %)r(émﬁ;l6 ’/\t re| n R4 h%/droggt_lm &2
protectiveggroups R5 aF% nown to those of skill |n

the ar} of organic synthesis. For exanple, severa

sul t ot.eqt

o e R R T e TR
affdctilibganyRon@entidnal ArdnEdot éxample) uhthe\onéee/yh%bﬁsrgpresents the
I}Iea#pn&%r%ﬂﬂedﬁ(glﬁ{%ee bl grglrper {{%‘a}de}’ e 9L2HBR A gorhrlgﬂl%ﬁtly be carried out

he teaction Conlt I'oNs use r'epare
dyripetingleorppourtyes witheatiponnd fhim Hisl RIgseafe af achpse such as an alkali

Hﬁ&mﬁh&m@ (1% ijﬂﬁ‘pl@ re B ﬁdﬁ’d )5& a$ hikali gfetal c®bRate (for example,

branched ester e.g. et h
@eHIm Cagh %tm BB gLt nx( é)m%tgi’ gnléé) a%ﬁe
h&ﬁ@yﬂauﬁéb@cweéﬁ&bout%eﬁ&bﬁ peratexb endalZou® 100 Xegrédst OH +
LG CH-AS-(CH2) - X- Ar2- O CH-Ar 3- (CH2)S\ O

O ey B L G B B
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” [Greene, T. W. and Wuts, P. G. M., 2nd
Edition, 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 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 triflooroacetic 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 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
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
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6 1 The nucl eophilic displacenent of the |eaving group
LG in conmpound 5 can be effected by any conventi ona

wores®ooBor exanple, in the case where LG repr 6EMP2004/006611

the | eaving group chlorine, brom ne, or iodine, the
reaction can conveni ently be c&fried out by treating

ound 5. with c 0 i n the presence of a pase
St e e oBr R rl’?ff%FPP]cTeaI{ flgohel i'affbmS@thaé!sgiaa apout room
tyrapérdielre and andelakabiphert pleswae.bonat e (for
exanpl e, pot assi um carbonate) in an inert sol vent

: i met hyl formam de) at a tenperature between
§ %)l%ucroclb)! b enperature and about 100 degr ees The
r eaction of a conmpound of fornula 9, where
r epr &$&pe%N in $dse RgcRpRIRdS 9 ﬁleagverrwmen bb popired, bygrreaction
tsdfqufehéé ﬁartMgRﬁthal&QGPHﬂi@ %sgfacé@&::ﬂﬁf% 1§a91 b8 LG hfrolntl a

res 0 c acid ate ester rimethyltin

S EBPREG O D Elect 2 oo of KB et YHich §yARHcAERgs 3 Froup that
canadmas eldenpgebupsin ragm‘Blezmﬁﬂal -edtal$tdd doﬁpﬁl;igltbhttﬂgl such as a Suzuki
nown t.0 ave

Q%Eﬁ{)xrl by Q?Hﬂ\éhfeg{ho to foIm.a rrcpo|mepoutni;% ﬁ“ gfé@ﬁ?e represents a
portodiviegrup camemonlgaisedifor Bye pretectipmgf acarbawhu adidoThe compound
t)PfoE'Hﬁ@a P MGES bR %ﬁ%lsorg%%ﬁg &t%‘?%%ﬁi&’ l@tfor

formyla 10 where Yrepresents conveni e
FRERRIESIPAFERIC 261G 2B STER008N ApAZERY swider @thex@wtal eretalgms to givea
Ma&l@bﬂ@bbﬁﬁ foeforml R )The r@:@ctﬁiehg%u KRB tﬂen cléhivex ﬁf‘@% e

wpg‘av%a{%f TBREPRR! e Blaal caLalyRg 2qount of

tetrakis(triphenyl phosphl ne) pal | adiun(0)) or a
conpdamy pablectivegamipsR raeckinmeh tantheid of skill igitheeart of organic

@ﬁﬂt %?s:g enyfn% Eev {agle ﬁq?{ea ggxp% r?%ﬁﬁrggx)%te%rm ‘Protective
PreuRsIn Qraamic §mih@sn eepﬁe“s‘,éﬁc@cb ugs, aGaMyit2nd Bsditbemohn

Wiley @M%PN'Y@%l gﬁfé@errécdcﬁroﬁ‘e%ﬁ@ér%u s are those co gatlble with the
tri- otoI hosg(glne or tri-ter bEyIph

508 Fordie IcRFeB#re SAMPABR € wag%tlop% Sl of such
pwi&pive ,grc&l])s afeldaWbr a‘lh;tl atraight-bieiia bebrabileal Benates. ahethyl (R’ =

@ g% @%Cﬁﬁ‘g@ ?eg M@gﬁ%ﬁ%&ﬁe@o 8{3116 benzyl ester (R

F@f@ﬁs&hhre and about 100 degrees, and preferably at
bet ween about room tenperature and about 50 degrees.
The conversion of conpound &ehfa Which RS represents a
protective group commonly uﬁg_f‘o‘r the protection of a
carboxylic acid, to conpougd 1 by deprotection of the

anpoxyl i g aghds f group_is c ie___Q},J,t_
?eagt é%n cong?tl%ﬁé} ?ﬁét‘% LA AW(&%)—(
7 5 9

Ar—Y
—_— ArrAf;O*CH;Aré—(CHZ);—{ —  Ar-Ar;-O—CHz-Ar;=(CH,) s—<
10 0—R® 0—R*
6 1

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
metal hydride (for example, sodium hydride) or an alkali metal carbonate (for example,
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well known in the field of organic synthesis, and nmany
of which are outlined in "Protective Goups in Organic

weynisivesiss” [ G eene, T.W and Wits, P. G M, BOQWEP2004/006611

Edi tion, John Wley &Sons, N.Y. 1991] For exanple, in
the case where Rl is net hyI or38thyl, the reaction can

be conveniently effected by ea e conpoy W th
BRESHE FHRODAEE) 54 2y iR SREFRL G’@tzﬁ Nﬁ%‘&regw@ésnagﬁgﬁ aha
dp@&ﬂuwbétwééxoxucdﬁ ro&A rbperityed md chout 000 ddghddsum

oxi de, preferably lithium hydroxide, in a suitable
T N S —
as icdirtee hypemiae Lordrifeteyweitin a apopound dbfigreek I@nwhatsolnepresents
’bBPdH& ?Jf@ qaro%ﬁAE[StQ estél! ﬁfn%tﬁghﬁ 0?&1-51‘?9&5']?] -HRAAS 1ve a compound of

not her e

errpera ure e casewhere. R5

ifermaule p sapbe pffectodingS el oy Stille rRAling pagfions which ave well
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mixture of tetrahydrofuran, methanol, and water. The reaction can be carried out ata
temperature between about 0 degrees and about room temperature, preferably at about
room temperature. As another example, in the case where R’ is a group that can be
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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 degrees and about room temperature, preferably at about room
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In addition, many compounds of formula 4 are commercially available, including

the following:

| Name Supplier
2-Amino-4-phenylphenol Aldrich, Milwaukee, WI
2-Bromo-4-phenylphenol Maybridge plc, Tintagel, UK
4-Chloro-4'-hydroxybiphenyl TCI America, Portland, OR
4,4'-Dihydroxybiphenyl Aldrich, Milwaukee, WI
3,4'-Dimethyl-biphenyl-4-ol Maybridge plc, Tintagel, UK
2-Fluoro-biphenyl-4-ol Bionet Research Ltd., Cornwall, UK
4-Fluoro-4'-hydroxy biphenyl Apin Chemicals Ltd., Abingdon, Oxon, UK
4-Hydroxy-2'-nitrobiphenyl TCI America, Portland, OR
4-Hydroxy—4'-aminobiphenyl Apin Chemicals Ltd., Abingdon, Oxon, UK
4'-Hydroxy-4-biphenylcarbonitrile | Aldrich, Milwaukee, W1
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Compounds of formula 4 that are not known in the literature may be prepared
using reactions that are known per se. For example, they may be conveniently prepared

according to Scheme 3.

Scheme 3
X-Ar;OH + Ar1——Y —_— Ar1-—Ar {OH

7 10 4

The reaction of a compound of formula 7, where X represents a leaving group such
as jodine, bromine, chlorine, or triflate, 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 6 can be effected using Suzuki or Stille coupling conditions which
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,N-dimethylformamide) or an ether (e.g.,
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1182




5-(Chl oromet hyl )-2-nethyl-3- M C. Van Zandt and L.
Ceraci, Leo. WD thiopheneacetic acid, nethyl ester
waQeBeBis 3- (3-Chloronethyl- 1,2,4- G Beat ORCEEP2004/006611
al ., WD 2003015785 oxadi azol -5-yl ) propi oni c acid,
met hyl ester 4-(Chloronethyl)--23-Y. Mnose et al., WD
9803505 oxazol epropanoic _acid, ethyl ester
2N or onet hyl ) - phenyl - aceRiferdfceHi rai et al., WD
700850 acid nethyl ester 4- (ChI oromst hyl )

ph -aceric_S. H. Park &t 3890?O—Hm—d—rr€rhy1”——
&@M@Oww&mﬁgﬁkﬁw ) p éﬁ%hﬂ?ata qt al MR 940143P . EP
bhddPeapetipait) ntetidd iester et hyl ester

[4 (ChI oronet hyl) phenyl ]+ Y. Fukuda et al.WD 9747581

n0| c thyleth er, .
R 2 i ain. o | ¥ ap dendpandf. GaraciyLeo. WO
blnphSweceUI@emldL mefhyheser 2| 2003044015 ¢ aci d et hyl ester
1986, 233-238 6-(Chloronmethyl) -3- T. H Brown, EP
19989 pf @panoi ¢ aci S
%Cﬁ o@é%@%ﬁﬁl Ig’lgtophene 2, %’Kgggrtng%{%t %/.’V\Z?ZQP%M%?? ect
OéﬁeYHPf@HHOBWICLC acid nethyl ester Conmun.
%hl@?ter 1483- 1486 4-(Chloronmethyl) -2- K -T. Tang et
BuII Korean Chem Soc. [2002,. t hi opheneacetic acid,

S Leo. ot HEGHHB e SIPCHN,

rekhz;dlepe«spafom?&%@éﬂﬂ)éﬁé‘ﬂam, Ref erence
jChIororrethyI) 2- K. T. Kang and J. S. U, Synth.

M orohatmyD)-bHLSPAEREPT OPRIRIG; AGH Sw ™ Budse?S: 2647

acid methyl ester
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4-(Chloromethyl)-phenyl-acetic S. H. Park et al. EP 889020
acid methyl ester

3-[4~(Chloromethyl)phenyl]- T. Mase et al. EP 214732

propanoic acid, ethyl ester

3-[4~(Chloromethyl)phenyl]- Y. Fukuda et al. WO 9747581
propanoic acid, 1-methylethyl ester

6-Chloromethyl-pyridine-2- Fornasier, R. et al. . Chem. Soc. Perkin Trans. 2
carboxylic acid ethyl ester 1986, 233-238
6-(Chloromethyl)-3- T. H. Brown, EP 39989

pyridinepropanoic acid, ethyl ester

5-Chloromethyl-thiophene-2- Kozmik, V. et al. Collect. Czech. Chem.
carboxylic acid methyl ester Commun. 1992, 57, 1483-1486
4-(Chloromethyl)-2- K.-T. Tang et al. Bull. Korean Chem. Soc. 2002,

thiopheneacetic acid, ethyl ester 23,1333

4-(Chloromethyl)-2- M. C. Van Zandt and L. Geraci, Leo. WO
thiopheneacetic acid, methyl ester | 2003044015




ester 5-(Chloronethyl)-2-

Fried, US 3922289 thi ophenepropanoi ¢ add, nethyl

wa@-20coomst hyl - benzoi c acid
Am Chem Soc. 1940, 62,

J.W Patterson and J. H
est er
Fuson, R _C. pet/Erbao4/b06611

1180- 1183

net hyl
ester

4- (1 odonet hyl ) - 2-furanacetic aéPd, K -T. Tang et al.

uld Kaorean Chem Soc. 2002 prhvl ester 23 1333
SNhe@onet hyl - 2- f urancar boxyRéfsreQSeeenspan, P. D. et al.
Med. Chem 2001, 44, 4dcid all yI ester 4524-4534

Bﬁqjgponm %Dﬁwem Soc.

161%5191&n&1htopammeamd,angth§zixy
eés US 5, 486, 525 f uran-
ester I_n addi ti on, some ¢

]%H&Eﬁp M€ a8 %I
or oime h yl -

WS dcid ethyl ester
Al drich, Ml waukee W

acl
acH

2- thlophene

Sﬁrﬁﬁmf)éﬁmsﬂ?lz})c%onet hyl - pyrjiJdMhéa

2-furancar boxylic Al drich,
5-Chl o

3%611.; &éa]ng angi[ %ng)gfté @(ﬁtémun 1995,
hb47 SumTers J. B., Jr.

2- carboxylic aci d et hyl
npounds of formula 5 are

Fudi n%et Tre—fottown
rsop @pbhdil fhried, US 3922289

cid methyl ester
M | waukee,
2- furancarboxylic

act aor
AR I ey |

r omet hyl -

3-Iodomethyl-benzoic acid methyl
ester |

net hyvl

LA "2 rr] T
Fuson, R. C. et al. J. Am. Chem. Soc. 1940, 62,
1180-1183

4-(Iodomethyl)-2-furanacetic acid,
ethyl ester

K.-T. Tang et al. Bull. Korean Chem. Soc. 2002,
23,1333

5-Iodomethyl-2-furancarboxylic
acid allyl ester

Greenspan, P. D. et al. . Med. Chem. 2001, 44,
4524-4534

4-(Iodomethyl)-2-thiopheneacetic
acid, ethyl ester

K.-T. Tang et al. Bull. Korean Chem. Soc. 2002,
23,1333

5-Methanesulfonyloxymethyl-
furan-2-carboxylic acid ethyl ester

Summers, J. B., Jr. et al. US 5,486,525

In addition, some compounds of formula 5 are commercially available, including

the following:

Name

Supplier

6-Bromomethyl-pyridine-2-~
carboxylic acid methyl ester

ChemPacific, Baltimore, MD

5-Chloromethyl-2-furancarboxylic
acid ethyl ester

Aldrich, Milwaukee, WI

5-Chloromethyl-2-furancarboxylic

acid methyl ester

Aldrich, Milwaukee, WI

2-Bromomethyl-benzoic acid ethyl

ester

Pfaltz & Bauer, Inc., Waterbury, CT
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15

20

2- Brononet hyl - benzoic acid ethyl Pfaltz &Bauer, Inc.,
Waterbury, CT esterNane Supplier 2-Bronomethyl-benzoic
weacha/odbmsmPaci fic, Baltinore, MD nethyl ester PCT/EP2004/006611
3- Brononet hyl - benzoi ¢ acid Langaster Synthesis Ltd.,
Lancashire, UK nethyl ester Cﬁﬁﬁounds of formula 5
that are neither knownin-—thetHterature—nor
dmaeer ci al |y avail abl e maybeppdienveni ently prepared by
reacalons that are well kpown in the field of organic
yathesi s, and thesgq reacfions can b e represented
3 QPO Yﬁ%%‘z?’ﬁ aggheme E‘rchéﬁhecﬁﬁcf}saﬁlrﬁblﬁ; WD (CH2) s-
bsthylester r (CH2)s- O-R5 O R5 12 Three exanpl es of
reactions represented by Schene 4 are descrihed helow,
@ﬁBM%++nQ£%F$£QBEE8d°ne of average skill in the art,
not all reactions can be [Eautaster meharsd.td) LanseshituHés
atethdepir a 5, but reactiops appropriate for the
preparation of specific cbnpounds—offormila—5—wtH—be——
apparent to a synthetic organic chem st. For exanple,
a conpound of fornula 5, where LG represents chlorine,

can be f , .
o S5aB SR ST A Bl M By IR Comercialy
suiitlé tuay benomeasntlp prepyredibyatichigns Hat ewsipdmgwarin the field of
érgglmtj F)antﬁgm WS gjer% TeRI5S B e RYAANgMetiBally as in Scheme 4.
rmal de yd% an ygrogen chloride, inthe presence of

a Lewis acid catalyst, preferably zinc chloride, in a
suitabl e inert solvent, foéﬁgﬁﬁﬁgle, a hal ogenat ed
al kane (such as nethyl ene chloride, chloroform

1, 2-di chl or oet hane®© or the O
B—Ars(CH,); e Le—CHA(CH)—X
0-R° 0—R°
12 5

Three examples of reactions represented by Scheme 4 are described below. As will
be dlear to one of average skill in the art, not all reactions can be used to prepare all
compounds of formula 5, but reactions appropriate for the preparation of specific

compounds of formula 5 will be apparent to a synthetic organic chemist.

For example, a compound of formula 5, where LG represents chlorine, can be
prepared from a compound of formula 12 where B represents hydrogen by an.
electrophilic aromatic substitution reaction by treating the compound of formula 12
where B represents hydrogen with formaldehyde and hydrogen chloride, in the presence
of a Lewis acid catalyst, preferably zinc chloride, in a suitable inert solvent, for example, a
halogenated alkane (such as methylene chloride, chloroform, 1,2-dichloroethane, or the
like) at a temperature between about room temperature and the boiling point of the
solvent, preferably at about 35 degrees celsius. Clearly this reaction is limited to cases
where the compound of formula 12 is susceptible to electrophilic aromatic substitution
at the desired point of attachment, and further, to cases where the compound of formula
5 is stable to mineral acids and to Lewis acids. Examples of compounds of formula 5
which fulfill these criteria will be known to one of average skill in the art. An example of
such a reaction can be found in Moldenhauer, O. et al. Justus Liebigs Ann. Chem. 1953,
580, 176.
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such as a halogenated alkane (e.g., methylene chloride or carbon tetrachloride) at a
temperature between about 0 degrees and the boiling point of the solvent, conveniently
at about 0 degrees. A compound of formula 5 where LG represents OSO,E where E
represents lower alkyl or aryl can be prepared by treating a compound of formula 12
where B represents CH>OH 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 diethylisopropylamine) in an inert solvent such as
a halogenated hydrocarbon (e.g., methylene chloride) at a temperature between about 0
degrees and about room temperature, preferably at about 0 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 where E represents lower
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Makosza, M. et al. J. Org. Chem. 1998, 63, 4199-

5-Bromo-2-nitro-phenol
4208

Matarasso-Tchiroukhine, E. Ann. Chim. (Paris)

3-Bromo-phenol
romo-pheno 1958, 3, 405-459 Cherm. Abs. 53:34694

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

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

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

3-Iodo-phenol Noelting and Stricker Chem. Ber. 1887, 20, 3019




B38, 877-894 4-Brono-2-chloro-phenol Jaeger, R et al.
US 4, 223, 166 6-Brono-5-chl oro-pyridin-3 -ol Koch, V.
weRo@lno8ynt hesi s 1990, 499-501 PCT/EP2004/006611
4- Br ono- 2, 6-di chl orophenol Malm J. et al.WD 02/62780
5- Br ono- 2- hydr oxy- benzene- l\/byé3 W et al. US
479,821 sulfonam de 4-Bromn-3-nitro-phenol lavoie,

ENarhe et al.US 6,486, 167 Jaggusye J- 'C. / . Chem
Soc Chem Commun. 3-Brond- 4-net hyl - phenol 1980,

-111 IV%ES?& vl el al . Og. Chem 1998, 63,

omg-hhpHgxp thittdlsdphen 208 _
I\@drads)@slaaaa@myn esdehi ne, E. %ﬁlﬁ.’ @'cﬁialthe( %3‘7f1531995’ 41,2701-2712

3- Bronp- phenol 1958, 3, 405-459 Chem Abs. 53:34694

b?—?épwpéj-%ﬁlrpﬂ-?llgagﬂ ne-p 9- gﬁgrfrb %‘tgaZ?Arcﬁ'.%ha?y%.S(Weinheim) 1988,

enol
Besbohitmdehy| - 4- i odophenol L1321, 391-835 al . Synt hesi s

[Q:gOL 1639-1644 3-10do-phenol Noeltjing and Strijeker
em Ber. 1887, 20, 3019NaywenRef pe@ng 1. Trav. Chim. Pays-B
be-Bromo-pyritdiai2endy- t hi azol ef 4- erjsa ec Tlav St it

Het er ocydes 1995, | 52701-2 ?B%%Wl c aci d et hyl
ster 5-Bronmn-3-hydroxy-t 'nnhpnp 2- Binder D et al-

Arch. Pharrn. (Vi nheim %&Hemgqmmtbl. ®e@2Trav. Chim. Pays-
36-Brge®-pyridin-3-ol
Bas 1950, 69, 1281-1288

2-Chloro-4,6-dimethyl-pyrimidinol | Hurst, D. T. Heterocycles 1984, 22, 79-84

2-Chloro-4-methoxy-6-methyl- Dohmori, R. et al. Chem. Pharm. Bull. 1970, 18,
pyrimidin-5-ol 1908-1914
2-Chloro-pyrimidin-5-ol Hurst, D. T. et al. J. Chem. Soc. 1965, 7116-7119

Edgar, K. J. et al. . Org. Chem. 1990, 55, 5287-

6-Iodo-pyridin-3-ol
odo-pyridin-3-o0 5291

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

the following:
Name Supplier
4-Bromo-2-chloro-phenol Aldrich, Milwaukee, WI

4-B -2-chloro-6-methyl-
TOmO-2-ChlOro-o-methy. Lancaster Synthesis Ltd., Lancashire, UK

phenol
5-Bromo-2,3-difluoro-phenol Lancaster Synthesis Ltd., Lancashire, UK
4-Bromo-3,5-dimethyl-phenol Aldrich, Milwaukee, WI

5-Bromo-2-hydroxy-benzamide SALOR, Aldrich, Milwaukee, WI

5-Bromo-2-hydroxy-benzonitrile Oakwood Products, West Columbia, SC
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Bas 1950, 69, 1281-1288

Whbaut, J. P. et al. Reel. Trav. Chim Pays-Bas
6- Brono- pyridin-2-ol 1940, 59, 202-206 den Hertog, H.
wo0 2065t00ed81 Reel . Trav. Chim Pays- 6- Bronp- pyr pATmP30080006611

2-Chl oro- 4, 6-di met hyl - pyri m di-#él- Hurst, D. T.
Jet-er nr\\/rlne 1984 22 79-84
.2NEhieoro-4- met hoxy-6- nmet hy| Su pori, R et al. Chem
Pharm Bull. 1970, 18, pyr|jmdin-5-0l 1908-1914
5-ol Hufst, D. T. et al. /7 . Chem

B ML
] 6 187119 Edgar o%lwdodpﬁodal:t West ($31@mbia, SC

Phpiding900, 55, 5287- 6- 1 oHos pyre i nogS) 5355%19”3 12

ddition, many conpounds of fornula 7 are comercially
Ay L Lhe fp
o S PRl R BRI Femerancs

hioro=—6-methyt=

_é%fﬁgﬁ’l Z}l‘,‘fn(’]dK phenol 5- Br st

Ldlldel. c1 ])e/@t ||ca1b -t u s
B rhenol
anrathje

Lancaster Synthesis |td

12 BTG~ 8 fl5ogh- BEyldydxyP
b- Bl gnD- 2- hydroxy benzam d
é‘?% ¥ ono-

> @W%me%-a'}mthﬂo-
CRIHERS AtrieC PYT i dine

heno

Al dri ch, Mlvvaukee W
S’ALmnﬁlln@hrnmipnaMIhmamkﬂmm, NC

2- hydr oxy-benzonitril e Cakwood Products,

LQr

Cakwood Products, West
Maybridge plc, Tintagel, UK

2-Chloro-5-hydroxy-pyridine

Asymchem International, Inc., Durham, NC

2-Hydroxy-5-bromo-pyrimidine

Lancaster Synthesis Ltd., Lancashire, UK

4-Jodo-2-methyl-phenol Aldrich, Milwaukee, W1
3-Iodo-phenol Aldrich, Milwaukee, WI
4-lodo-phenol Aldrich, Milwaukee, WI

Compounds of formula 7 that are neither known in the literature nor commercially
available may be conveniently prepared by reactions that are well known in the field of

organic synthesis as shown in Scheme 5.

Scheme 5

G-Ar;~0-Y —— X—AryOH

13 7

A compound of formula 7 can be prepared from a compound of formula 13 where
G and X represent the same substituent selected from among chlorine, bromine, and
iodine, and Y represents methyl, using reactions that are well known in the field of
organic synthesis. Several of these methods are outlined in “Protective Groups in Organic
Synthesis” (Gréene, T. W. and Wuts, P. G. M., 2nd Edition, John Wiley & Sons, N.Y.
1991). For example, a compound of formula 7 can be formed by treating with
trimethylsilyliodide a compound of formula 13 where G and X represent the same
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3-Brono-5 - hydroxy-pyridi ne Specs and Bi ospecs,
Ri j swi j k, Net her| ands 4- Br onpo- phenol Al dri ch,

wohkbosaoémse, W 2- Chl or o- 3-fl uor o- 5- hydr oxy- AsyoTmen004/006611

International, Inc., Durham NC pyridine
5- Chl or o- 2- hydr oxy- 4, 6- di met hyKs -Maybri dge pi c,
Tintagel, UK nicotinonitrile
sulgshitennd sdedddfr onypmeng chilasime Aspmino mnd inding anil §rigpresents methyl.
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kanc ter Synt hesi s ’afe , Lancashi
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@% erﬁﬁﬂaJi Pwlhde BIEX @RBntHeeRNE &mhtdehes&@m from among

Sti tuent sel ect ed fr anong_ chl br om

e, bTGRHR Sy SRCn 1o W eIt fRr Gy 1 BTy by i in an
aﬂi@t subdent Svh\e siidh dslaélaidgehzde@ﬁlkakg(a@ @hkijﬁﬁohﬁ&ﬂr&nothylene
%ﬁfgg 1 BB ReTE AR PR P g TS G Uvenicnty
Rbo@ ron, te@peraEdiet i on, John WI ey &Sons, N. Y. 1991).
For exanple, a conpound of formula 7 can be forned by

tr eatA[ dd%y utnla df %rﬁﬁﬂ!ﬂy lwfn'efey}k kéi)qés‘éﬁts%hlb?fﬁ@‘aﬁﬂ #hOposition of

f or wher e represent. the sa ubsti t uent

§€P§§Wﬂpf &ris Bard ﬁ@t}@ﬁwérwgow mtr?epre%?ﬁ wﬁﬁglg agpgapound of
\fcﬁﬁlﬂﬂﬁ 38 Vhere®idpyésentbhdiogas bhdW réﬁreﬁ‘dﬁﬂs\/lﬁ}’dlr@’ehlwith sulfuryl

& ! J egin a }ne{rt Sofient S02hbs gtglerv &Y halosg%%ateg %ygrocarlb%g?nat ed
chloroform), at a temperature between about 0 degrees and about 35 degrees, preferably
at about room temperature. A compound of formula 7 where X represents bromine and
the position of attachment of X is para to the hydroxy group can be prepared by treating
a compound of formula 13 where G represents hydrogen and Y represents hydrogen with
bromine in an inert solvent such as water, or carbon tetrachloride, or acetic acid, ata
temperature between about 0 degrees and about room temperature, preferably at about
room temperature. Alternatively, the same compound 7 where X represents bromine and
the position of attachment of X is para to the hydroxy group can be prepared by treating
a compound of formula 13 where G represents hydrogen and Y represents hydrogen with
a tribromide salt (e.g., tetrabutylammonium tribromide or benzyltrimethylammonium
tribromide) in an inert solvent such as a halogenated hydrocarbon (e.g. methylene
chloride or chloroform) at a temperature between about 0 degrees and about room
temperature, preferably at about room temperature. A compound of formula 7 where X
represents iodine and the position of attachment of X is para to the hydroxy group can be
prepared by treating a compound of formula 13 where G represents hydrogen and Y
represents hydrogen with iodine, or iodine monochloride in an inert solvent such as
water, in the presence of an inorganic base such as an alkali metal hydroxide (e.g.,
sodium hydroxide) or an alkali metal carbonate (e.g., sodium carbonate) at a
temperature between about 0 degrees and about room temperature, preferably at about
room temperature. The same compound of formula 7 where X represents iodine and the

position of attachment of X is para to the hydroxy group can be prepared by treating a



(e.g., chloroform) or acetonitrile, at a tenperature
bet ween about room tenperature and the boiling point

wohodasiveosol vent, preferably at about 50 degr eeBCT/EP2004/006611
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Alternatively, a conpound of formula 7 can be forned

by heating a conpound of fornut4613 where G and

Xrepresent the same substituent selected from anmong

cHIBPY ! offprailad 3 whete ¢ sentresntsdiydroges pnéé(enpsasms Imdrogen with

V\éd&ulh}{@dﬁg end Qfdi’tﬁfh H&GRYA Gn ﬁi%'rldsogfen}’]‘%f ?tmlxtuire of water

r ef ﬁf ? thir ernative, ou

721 ?1“ ?}80 V&5 aP platiagmBeraBip é@ﬁmtod} dq%memﬂr his lag reaction and
wiegeel {anativ drepessibad it Pégas40Y. SISl sny. ]3©|r§ @liReh. 1990, 55,
25 yng chlorine, bromne, and iodine, and

epresents methyl with boron tribromde in an inert

sol vent such as such as a hal ogenated al kane (e.g.
chl or Bfcemposnd atforyulaiewhere & iegessers cldotinebermtne er iodine can be
belepsen b Q&Hﬁng Q&va&ﬁﬁi FEr A48 A8 %A?rgs%nts NHaanc} Y

conveni e m t enperature. conmpounc
FIPRESFYS gyémg%u%g éﬁ 8 @ﬂ?&er Efction Waickrigwelhkngyws int themrt of
oérgatnt apithess. Defalb 6f i RadtdntdAg bE YElHdMv 6 deh, FaH. kﬁlem Rev.

SRR TR SRR Ble i e

sQkidatigis apidl RedudgotisnSpenial Beblicatioh-v-eThentcsd BocﬁstyQLdSlﬁfonQ 1970, 24,
t of
d@%?g?g?e@gg:mv\gggﬁﬁ%g@p% %gmnégun {]to g@éﬁ lgéghere G represents
dT?J éad Y rgpisseaielyidyogen cande pommd teapazatiumeintemediate of
Ci@ﬂi’ﬁ@ldlrl@ Wheré Gﬁ%‘ﬂe?enzs US| We@?@s@ﬁt@ﬂ érog&pwé&@a é}g with sodium

t t
UGB R e mieeRrestaramery QeI@ZQ.e%%np‘é‘émmlwd or sulfuric acid)
flﬂ rwatérent &$empﬁaﬁré$&%@£ﬁﬁtﬁ -1y dHze@e Bn ALY 118 e SR bfeferably
an,Lnert solvent such as

h

PPtk BABEP Bolehlo B misaiiagp iz b Pron A &t heg be
t@m@ﬁ@d h@raecotxq:tqmé of fdroutla D V\dileg?f}é spassanialoblokinke g meatment with
tc%?ggxr(f’)tcllﬁcﬁ deptro E@U@ﬁd‘%tf fm‘s 7 %\%\?\i}@ * ?@ sef’i‘{s gfn%ne by

Fnativel ame co
HFekneRt valﬁlacqrrp@r( ortide ogfto anthmdmf fofr)?(ulas7 xpharaXtr@presents
tlb@mewmwn@ftm poRfksihe, RdfRared by treating a
compound of formul’a 13 where G epresents hydrogen and
a tr|oron1de salt

g, ; AR iiiiica fimerin 7¥-oni de or
benzyltr|nethylannonlun1tr|bronlde) in an inert
sol v eMan)smmthamda ohfelrmgbnHY, edetey¥irepeaette bofddi@acid, boronate ester,
IIHM out fl-ar (yugg -t a%]lkr%a\?x{ gd’n@ou%tds and EIPEL saytnld{egized according

bet we grées an
to 11terature procedures. Some examples are included in the table.

Name Reference

4-Acetyl-3-fluorophenyl-boronic
Holmes-Farley, S. R. et al. US 2003064963

acid

(5-tert-Butoxy-furan-2-yl)- Pearce, B. C. Syn. Commun. 1992, 22, 1627-
trimethyl-stannane 1643.

4-n-Butyl-phenyl-boronic acid Glende, C. et al. Mutation Res. 2002, 515, 15-38

(5-Cyano-2-thienyl)-boronic acid | Fensome, A. et al. US 6,355,648




tenperature, preferably at about roomtenperature. A

conpound of formula 7 where X represents iodine and
woOheospoeisti on of attachnent of Xis para to thePoyaPoooy/006611

group can be prepared by treatJﬂng a conmpound of

formula 13 where G represents Hydrogen and Y

represents—h h\u{r ngnn \M th | ndl ne-—or | nrll ne

iAo hl or i de in an inert $Bkfeemtcesuch as water, in the
presence of an inorganic base such as an al kali netal

droxi-de) or an al kali netal
l?gggr?é %ns&)garbogﬁﬂjh%ﬁ%l cahanye)etal. [20keanss 200, 67, 3-15

b@t%em‘il@bout 0 degreesandg about room tenperature,
preferably at about roomienperature. The sane
gchpgg%og? 4flggmzp§eg 1yvhe| e Xrepresents iodine and the
osition,of attachment of Kishswgsark. dtel. {He20090R78%4
PERIC 84A be prepared by {reating aconpound of formul a

13- where G represents hvdiogen

—Hy—ch-og S

ay(d;@@anemyt bhaﬁ/ch) MmSLSGdI de and sodi um hypochlorite in
ABFHAGIH @, Qfal. CRE. 00, 65, 9268-

a?q ee[F ( @04 y]dl%ﬁ ré)nao 35 a tenper ayﬁ(tr))? close to 0

degr ees. Th| s | ast react| of“dnd several alternatives

are described in Edgar, K{ J. and Falling, S.N J.

Qrg. Chem 1990, 55, 528745291, A conpound of formula

Dikhere (X @8 ﬁ%&‘i&tﬁﬂl o yge tb&g.”f Py | PS8, GaBs 6459
s % §ert B97a5%,58
e’?’p éégé%’gg %ﬁtz?r’gﬂ’é‘ gi]representus hSdrogen usi ng there

Sﬂﬁﬂaeyer reaction which iis well known in the art of
organl c synthesis. Detail$ of this reaction can be

d i H. H. Ch=m Rev. 1947, 40, 251-277
dB tglyr?d(g%q”ﬂ%b D. C| chEoppetr 8af alny, 29€m. Soc. 2000, 122,
ﬁt@hﬂhﬂkh@i B]dmmoﬂm—bm an Reduct’i ons, Speci al
iggé}ﬁ@g on- Chem cal Soci etlgfg %gn) 1970, 24,
SSN 0577-618X. For exanpl e, a conpound of
I Ul IIUI a I5 VVIIl:I [S] b TEPIESE nts NH2 d[lu YT ept eSent
ﬂy@r%@@W@bﬂ)ﬁbe@éwmnled Dslea Wiilagtahi/ e Fem kgt ate 2596-

Qfigf ormul a 13 where G reprneggnts N + and Yrepresents
hydrogen by treanment with{sodiumnitrite in the

FESENCE 0f a.m ne for._exa hToric
PO SSapistenny i*%zq? Vs Tt ol @m&@@#ﬁf
JeeLmeen—aboui—;O—degLee—&-and—abeen——LO—eleg-eees—————
[§5-Htkylakan-2yDutrinaehy- degnees. W thout isolation, th
d azlg);n um i ﬁ?gr rrledl a’tae can Sessbe MeetabRodin 64044 3586-37 790

or%%und of fornmula 7 V\,here X represents chlori ne by
treatrenrt—w-th—eopper{t+H \iéISUI ;F;E-;ﬂ;;lu a LUIFlj)UUI]IUAUICh S
a. 1son m €. OocC.
fsc_)l[{n}fmxy_phen)elre X r epresenisamb o

boronic acid
1932, 54, 4421

6-Methoxy-4-methyl-3-pyridinyl- | Arvanitis, A. G. Bioorg. Med. Chem. Lett. 2003,
boronic acid 13,289-291

2-Methoxy-phenyl-boronic acid Rocca, P. et al Tetrahedron 1993, 49, 49-64

2-(4-Methoxy-phenyl)-4,4,5,5- Ishiyama, T. et al. Tetrahedron Lett. 1997, 38,
tetramethyl-[1,3,2]dioxaborolane | 3447-3450




treatment with copper(l) brom de, or to a conpound of

formula 7 where X represents iodine by treatnent with
woai@Eawsosm i odi de. Starting Materials: Conpound@eTaP2004/006611

Forrmul a 10 Many conpounds of formula 10, where

Yrepresents boronic acid, bororéte ester, trinmethyltin

or tri-n-butyl-tin, are known conpounds and can be

s;mtnniesi zed according to || gefplce procedures. Sone
exanpl es-are i ncl uded in the table. Nanme Reference

=Acet fooroptrenyt—= oni c Hol Mes-Fartey, S. R et

oG someban- Wﬂlc(@dt L or @O XY ef Al RPERrot)d.-Chem. 1976,

Pearce, B. C. Syn. Conmun. 627-
ri met hyl - stannane 1643. 4 ﬁagéf’i%zﬁ%enyl - boroni c
wcid dende, C et al. tation Res. 2002, 515, 15-38

Q) c+ =

3 éﬁ%&%ﬁémet&é{% é_lgb@;ozl egﬂgn&%.sﬁrg’? al, ﬁMeec% C%lem @3, 36,

thketlélyl am no) car bonyi ] pheh3d0-1%86avel ,M et al. J.
> g. Chem 2002, 67, 3-15 boronic acid

ﬁr—if'“’

8, 5- Dl met hoxy- 4- et hyl pheny|z.oJighivgat @ b 484 5IS 1994
008027 8Adnybboasticaddi d robiBQ M @ ol AR GHem. 562. 1994,
- (2, 6- Di met hyl - phenyl ) - 4, 418,859%é64%net hy| -

1,3, 2]di oxaborol ane Raudoi n_ QO et al. [/ Org.Chem

000, 65, 9268- 9271 Di net thsc]ﬁe‘i' K.4.4t 4. Red. G&ﬁﬁrﬁéﬁrhyPays-Bas
/13- RBytradyl-boronfic acidr g.  Chem igﬁ % #458 6459

, 3, 2] di oxaborol an-2-yl)-p %7r9]3
- 6-Dinethyl -4-(4. 455

D) 7'\\'—!\\!\\f\

3-(4,4,5,5-Tetramethyl-
[1,3,2]dioxaborolan-2-yl)- Sebo, L. et al. Helv. Chim. Acta 2000, 83, 93-113

benzonitrile

4-(4,4,5,5-Tetramethyl-

[1,3,2]dioxaborolan-2-yl)- Murata, M. J. Org. Chem. 1997, 62, 6458-6459
benzonitrile

1-[4-(4,4,5,5-Tetramethyl- Fuerster, A. et al. Org. Lett. 2002, 4, 541-544
[1,3,2]dioxaborolan-2-yl)-phenyl]-

ethanone

2-(4,4,5,5-Tetramethyl-1,3,2-

i ) Marcuccio, S. et al. US 6399779
dioxaborolan-2-yl)-thiazole

4,4,5,5-Tetramethyl-2-(4-nitro- Ishiyama, T. et al. Tetrahedron Lett. 1997, 38,
phenyl)-[1,3,2]dioxaborolane 3447-3450
3-Thio-phenyl-boronic acid Li, W. et al. J. Org. Chem. 2002, 67, 5394-5397

In addition, many compounds of formula 10, where Y represents boronic acid,
boronate ester, trimethyltin or tri-n-butyl-tin, are commercially available, including the

following:
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Chem Soc 2000, 122,
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P et al. . Med. Chem 1993, 36, thiazol e 1580 1596
Ho?éph%{g bB © %arl%!}n (o) aC| m"i@j%@%‘é F| scher F.
d I'(BU II dV. UI'I ITI1 Ddb 5- l"yl 1 Uy'l UU'I UITI C

Aldrlch Milwaukee, W1

2,6-Difluorophenylboronic acid

Aldrich, Milwaukee, W1

3,5-Difluoro-(tri-n-
butylstannyl)benzene

Maybridge plc, Tintagel, UK

2,4-Dimethoxyphenylboronic acid

Aldrich, Milwaukee, W1

2,5-Dimethoxyphenylboronic acid

Aldrich, Milwaukee, W1

4-(Dimethylamino)phenylboronic

acid

Aldrich, Milwaukee, W1

4-Ethoxyphenylboronic acid

Aldrich, Milwaukee, WI

2-Fluorobiphenyl-4-boronic acid

Lancaster Synthesis Ltd., Lancashire, UK

3-Fluorophenylboronic acid

Aldrich, Milwaukee, WI

4-Fluoro-2-methylphenylboronic

acid

Lancaster Synthesis Ltd., Lancashire, UK

4-Fluoro-(tri-n-
butylstannyl)benzene

Maybridge plc, Tintagel, UK

3-Formylfuran-2-boronic acid

Lancaster Synthesis Ltd., Lancashire, UK

Furan-2-boronic acid

Aldrich, Milwaukee, WI




1974, 93, 21-24 3-(4,4,5,5~Tetranethyl -

[

I, 3, 2] di oxaborol an-2-yl) -

Sebo, L. et al. Helv. Chim

wéebws/08080, 83, 93-113 benzonitrile — PCT/EP2004/006611

4-

(4,4,5,5-Tetranmethyl - [1,

Mirata, M / . Og. Chem 1
benzonitrile 1-14-(4,4,5, 5- Tetramethyl Fuerster, A

3, 2] di oxabor ol an-2-yl) -
997,562, 6458-6459

et Org. Lett. 2002, 4, ?P g
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Tetrahedron Lett. 1997, 38,
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4-Methoxyphenylboronic acid

Aldrich, Milwaukee, WI

[(4-Methylsulfonyl)phenyl]boronic

acid

Lancaster Synthesis Ltd., Lancashire, UK

5-Methylthiophene-2-boronic acid

Aldrich, Milwaukee, W1

2-Methyl(tri-n-
butylstannyl)benzene

Maybridge plc, Tintagel, UK

1-Naphthaleneboronic acid

Aldrich, Milwaukee, W1

3-Nitrophenylboronic acid

Aldrich, Milwaukee, W1

4-Phenoxyphenylboronic acid

Aldrich, Milwaukee, W1

2-Thiopheneboronic acid

Aldrich, Milwaukee, WI

Thiophene-3-boronic acid

Aldrich, Milwaukee, W1

Tri-n-butyl(2-furyl)tin

Aldrich Chemical Company, Inc.

Tributyl(2-
methoxyphenyl)stannane

Maybridge plc, Tintagel, UK

Tri-n-butyl(2-pyridyl)tin

Lancaster Synthesis Ltd.
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2, 6-Di fluorophenyl boronic acid Aldrich, MIwaukee, W
3,5-Diluoro-(tri-n- Maybridge pic, Tintagel, WK

wouabosleeannyl ) benzene 2, 4- Di met hoxyphenyl bor onPCTA®R2@4/006611

Al drich, MIwaukee, W 2, 5-Di net hoxyphenyl boroni ¢ acid
Al drich, MIwaukee, W 4-(Di met Pt am no) phenyl bor oni ¢
Aldrich, MIwaukee W acid 4-Ethoxyphenyl boronic acid

drich, M I waukee, W 2- FliuQtahér rhenyl 4 boronic acid
Lancaster Synt hesis Ltd. ?gashl re,

= FIUoT Opnenyl Oonj T am Al drich, ™ | WauKee W

2+ FTU@W?DEI@#MFE‘PB ‘PF)WFllfor A-ARERSNQE, Wy Nt hesi s

ligh . Lancashire, UK acid Afﬁﬁiuoro 2 tri -n- Maybri dge
ic, Tintagel, UK butylstannyl)benzene

-Fornyl Turan-2-boroni c adi d Lancaster Synthesis Ltd.,

L 3incashi re, UK Furan-2-borjonic acid Al drich,

M Trifhick e cthibizpheSdpionar | Aldrich, Milwaukee, WI

dr oxymnet hyl ) phenyl borlonic Al drich, MIwaukee, W

4- (Hydr oxyr net hyl ) phenyl boronic Al dri ch

MHwatkeeW—acid—4-todophenytboronr ¢ aci d. Ardr
VB Kl Litieorgphenylboronic acid La);lcaster Synthesis Ltd Lancalts‘l:ur’e, UK

3,4,5-Trimethoxyphenylboroni
XYPRERy i Lancaster Synthesis Ltd., Lancashire, UK

acid

Trimethyl(phenyl)tin Aldrich Chemical Company, Inc.
3-(Tri-n-butylstannyl)pyridine Maybridge plc, Tintagel, UK
Tri-n-butyl(2-thienyl)tin Aldrich Chemical Company, Inc.

Compounds of formula 10, where Y represents boronic acid, boronate ester,
trimethyltin or tri-n-butyl-tin, that are neither known in the literature nor commercially
available can be synthesized by procedures that are well known to one skilled in the art of
organic synthesis. For example, a compound of this type can conveniently be synthesized
according to Scheme 6 from a compound of formula 11, in which X represents bromine
or iodine, by treatment with an alkyllithium (e.g., n-butyllithium) or magnesium (to
form the Grignard reagent) in a suitable inert solvent such as an ether (such as
tetrahydrofuran or diethyl ether) at a temperature appropriate for the reaction (for
example, at approximately -78 °C for reaction with an alkyllithium, or at approximately
room temperature for reaction with magnesium), followed by treatment with a trialkyl
borate or trialkyltin chloride to form the compound of formula 10 where Y represents
B(OH); or trialkyltin, respectively.

Scheme 6
Ar—X —_— Ar1—-—Y

11 10

Additionally, the reaction can be carried out under noble metal catalysis. According

to this route, the compound of formula 11 is conveniently reacted with a hexa-alkyl-



(3-1sopropyl phenyl )boronic aci d Lancaster Synthesis
Ltd., Lancashire, UK (2-Methyl phenyl)boronic acid

wal2drsioodrs1t M | waukee, W  3- Met hyl phenyl bor oni ¢ aeC@/EP2004/006611

Al drich, MIwaukee, W 4-Methoxy rhenyl boronic acid
Al drich, M| waukee, W -52 -

* [ (4- Met hyl sul f onyl ) phenyl ] boroni ¢ Lancaster Synthesis
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Lﬂﬂtannh&r{saﬂfﬁsrl&xarhﬂﬁhﬁlcﬂldtaﬁn&\l’&id”r)liekhirldc}slftﬂndi-s?alhﬂhemm,4,5,5-
& I tr - brid
T
1%&]611& hal dﬂ@b@h&nﬁhanyl ancﬂhe@rdmncmf aMlcbbAamc@écaMlyst (preferably a
3pAMakiRR %Ql)ﬁétQQHPas%ﬁal@?(‘tﬂlpl@n?%'h‘é%hﬁ%%(Wa‘dhﬁﬁ(o%r palladitim(II)

4 Phenoxyphén oroni c aci
DA G TUBOVBIIL oektstas Andii s oo okidibeTppresence of a catalyti

Tﬁth@@ﬂt&ff@‘p&oﬁﬂﬁﬂ@h ndg¢fod eriple @1'"1‘-»0 Ml I¥RIs BRI O tri- tert-

R{l_{;?t},}z’ne( ﬁ}g%%&% %tj n? 'g‘llodr ! d]ergll%@dm%nrrrlgne, the reactlon is

ne}bthm)ailp bamnipd pst @mrthe p&sarme ofiaty utgﬂh{cﬂyapg; forckchinplena tertiary amine

AR RO s 't“hg oo SALAOAp i fioxspprolans, e rgetion s

a@arae@ out(imithe prgesnene ﬁbm)@hmhﬂht)&g;me@um flrdrigde, or potassium
MdevRe! p8&eribly@otfdsium acetate). The reaction is conveniently carried out in an

appropriate inert solvent such as a polar aprotic solvent (e.g., N,N-dimethylformamide,
N,N-dimethylacetamide, dimethylsulfoxide, or acetonitrile) or an aromatic hydrocarbon
(e.g., toluene) at a temperature between about room temperature and about 100 degrees,
and preferably at between about room temperature and about 50 degrees. As additional
examples, the specific reaction conditions utilized in the following publications can be
followed: Baudoin, O. et al. J. Org. Chem. Soc. 2000, 65, 9268-9271; Ishiyama, T. et al.
Tetrahedron Lett. 1997, 38, 3447-3450; Hylarides, M. D. J. Organomet. Chem. 1989, 367,
259-265; Read, M. W. et al. Org. Lett. 2000, 2, 3201-3204; Ishiyama, T. et al. Tetrahedron
1997, 57, 9813-9816; Fuerster, A. et al. Org. Lett. 2002, 4, 541-544.

Preparation of Compounds of the Invention where s represents 2

In addition to the methods described above for the preparation of compounds of
the invention, additional methods are available for the preparation of compounds of
formula 1 in which s represents 2, as shown in Scheme 7. According to this process,
compounds of formula 5B are converted to compounds of formula 15, either directly by
nucleophilic displacement with a compound of formula 4, or by following a Suzuki
coupling approach going through intermediate 9B. The nucleophilic displacement and

Suzuki coupling reactions are analogous to those described above.
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10

3,4,5-Trifluorophenyl boroni c acid Lancaster Synthesis
Ltd., Lancashire, UK 3,4, 5-Tri net hoxyphenyl boronic

woansasest Synt hesis Ltd., Lancashire, UK aci dPCT/EP2004/006611

Tri met hyl (phenyl)tin A drich Chem cal Conpany, Inc.
3-(Tri-n-butylstannyl)pyridi neS3vaybri dge pic,

Tintagel, UK Tri-n-butyl (2-thi en&l )tm Al drich Chem cal
Company, Inc. Conpounds of a 10, where

Yrepresents boronic acid, boronate ester, trinmethyltin

or tri-n-butyl-tin, that a_r_%_g§'{it her known in the

Lé-teman noo conmer ci af‘rhy gvai'l abl eA}1a-rAr2-be—-—CH2—Ar3 \ 0
synt hes?;&_%y procedur es tfat _are well known to OM
skilled,in thg_art of organic synthesis. For exanple, ‘5_gs
a con‘péﬁnd of this type can conveniently be

synt hesi zeq a¥tdrdPhg to Scheme 6 froffirid gonmpound of
formula 11, N\n vhich X represents bronf or iodine,

by treatnment wa{h an al kyllithium (e. g/,

n-butyllithiunm or magnesium (to formthe Gignard

reagent) in a sui tABECTREF\ SR v such as an et her

(such as tetrahydrofuran or die | ether) at a
tenperature appropriate forsghe re@ctR’on (for exanpl e,

at approximtely -78 0OC for reaction with an

al kyll'ithium or at approximately roomtenperature for
reaction with magnesiun), followed by treatnment with a
trialkyl borate or trialkyltin chloride to formthe
conpound dfiergufe:f er@ Yrepresents B(OH)2 or 0o
t AP akkyttin, respectivel y=XSchere—6 ANT-ARXOACH; A%~ CH.);

10 Additionally, the reactiomRfan be carried out under o—R*
nobl e netal catal ys8s. According to this routej (kkep
conpound of forrmula 11 is conveniently reacted with a

hexa- al kyl di stannane (such as hexanet hyl - di st annane or

hex = - Chic- - =1

32) Bl A BRI B HlopfedegRophRhnTBE Bl emby
fmﬂr%epatl?rg psing 2 peable xadid catalysty (Lhis fﬁwt@ﬁ@lﬁ’rl@s@h@@y Qft by treating

thebbRpBBA@bf ﬁ)@ﬁl@layﬁ_twiﬂphﬁdrﬁﬁé}péa)é iR bRALLP CRIbA Misfal catalyst
suhasltetraklsg_trl.phnléo osplnerz aliadl (%2 or1
Sblgﬁ ASB? lj:]q,tun)‘t—on-ca bon in the gr sence of an 1rfert solvent (for eXample, an alcohol

such as ethanol) at about room temperature and under atmospheric pressure.

The compound of formula 6B can be converted to the compound of formula 1
where s represents 2 by cleavage of the protective group R’. Conditions suitable for
carrying out this reaction are described above for the conversion of a compound of

formula 6 to a compound of formula 1.

Starting Materials: Compoundé of Formula 5B

Several compounds of formula 5B are known compounds and can be synthesized

according to literature procedures. Examples are included in the table.

Name Reference

(2E)-3-[2-(Bromomethyl)phenyl]-2-propenoic H. Juteau et al. Bioorg. Med.
acid, methyl ester Chem. Lett. 2001, 11, 747

(2E)-3-[2-(Bromomethyl)phenyl]-2-propenoic

D. A. Price Synlett 1999, 1919
acid, tert-butyl ester rice Synle




chloride or palladium ) acetate), and in the optional
addi tional presence of a catalytic anmount of a
wohosmoose | i gand, for exanple tri-o-tolyl phosporme2s/006611
tri-tertbutyl phosphine. In the case of reaction with a
hexa- al kyl - di stannane, the reaci4-on is optionally
carried out in the presence of an organic base, for
exaple, a tertiary amne (e.g., tri é;tﬂy%rg&grciene), whi |l e
iln the case of reaction with a di oxahorol ane, the
rﬁaCIiﬁngﬁs carried 2uui T the presenfceof —an—
| | %E)gé ? %@W@Y@. : PETééliﬂ. % uori de;,Y. %ﬁ%%tegglsmg 47497
agebpdneic Ridkeiyhbdtyr pot assi um acet at ). reaction”.
ils conveniently carried out in an appropriate inert

ent ch as ol ar.aprotic solveni_(€.0..,
AR R b RPRE ety | 4ebuieatlien etal. WO
ﬁianﬁt metlglibftexi de, or acetonitrile) or0esdlat4imatic
ydrocarbon (e.qg., toluene) at a tenperature between

| 2 170 oy | 52 00 e

R R OR R L SRR E T A M B B0

G-progeeas acidscthid@bter onal exanpl es, tRBO4REEIT i c

eaction conditions utilized in the fioll owi ng
)ybkY-Sa4i(ORRr6RR hedyonedopBapdoin, O et al. J.

dpgg_.) 4%@1 Soo. %B, 8%1 Z@26%- 9271;qlfkﬂﬁ.}lﬂm:etﬁl.lﬁ’t40177

aCidyeHyLastelr on Lett. 1997, 38, 344743450; Hylari des,

WD J Organonet.—Chem 1989, 367 1250- 265, Read,

(W) -84 5-4Brorab@ethlyBt 3-furd®AP2-prop&itikd | 3204 Pelsilet Yt hurnal

i T%trahedron 1997, 57, 9813

et al 19816. Fuer st
\."‘C@tmgjfh:yl‘&%r. Lett. 2002, 4, 541- 54&%@6’5{#’2{’?’0@5&“’ 1710
H nrocopnto 2 |

\

\

:

éwwwer? S F'JFII CoCTitS——=Z—111

addi3t (Bromomethyd) phenplddspropemic dedl abgur A. & Happer J. Chem. Soc.
Eb&&ﬁﬁ’;%&&pn of conpounds of the inventd,gn, taddi4{qRadss
ret oo]Is are available for the preparafion of conpouhds
—formota T T whichr s Tepresents 2 asshowr1n
$ehidn-Hlorometlar lihegyl] B-Repenqic tidss, |ddrpSubaspes ). Chem. Soc.

f ondiilasteB are converted to conpounds pefkid Pral 21983, 843
gither directly by nucl eophilic displlacenent with a

oynd of formyla .4, or by.Tol.lowng a Suzuki ‘
ngB%Fw}ﬁ“’QBWWA%e I APCRIUGH Pt e mediate; 9B 801876
nuedtkeydpebtet i ¢ di spl acenent and Suzuki |coupl i ng
feactions are anal ogous to those desdri bed

BOMEBYS RS HRtHylfpRenttt - RBpdidGaidy - ¢

D. V. Patel et al. WO 9623813

.

—

=D (N Q)

Q)

methyl ester

3-[4-(Chloromethyl)phenyl]-2-propenoic acid, D. A. R. Happer J. Chem. Soc.
methyl ester Perkin Trans. 2 1983, 843

Compounds of formula 5B that are not known in the literature may be prepared by
any conventional means. For example, they may be conveniently prepared according to
Scheme 8, starting from an aryl-carboxaldehyde of formula 16 or from a haloaromatic of

5 formula 17.
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hydr ogenati on using a noble netal catalyst. This

reacti on maybe carried out by t¥eating the conpound of
formula 15 with hydrogen gas in the presence of a

nobl e metal catal yst such a$ckeme&di um on-carbon in

the presence of an inert solvent (for exanple, an

aflds C&eh as et hanol ) at about room tenperature and
under, et rmsp‘he{idc pressure. The conpound of fornula 6B

can be converte toClt_ib_%corrpouad of fornul a(?;CWJ%e S 0
represents 2 by cl eavad&of\t hg prot ective Of odp2 R \
Conditions suitgble for carrying qut‘ﬂﬂ?reacti on are ,
descri bed ab for theigonver®rdh of a conpoung of O—R
f SHafa % to a compound of forrmula 1. Starting .

I\/ater1 | s: Compounds of Fornmul a 5B Several conpounds of
formul'a 5B are known conpounds and can be synthesized
according to |iterature procedures. Exanples are

i ncl Ydeampopndef forpula 16 ambe Fratvertedhtaea compound of formula 18 by

(réeXivd viidt { BRRPRIRE HYle Rhewlik+2rcRbARSNRE %Fhosiﬂbﬁﬁlé esterin a
2 '-ﬁldoor%h-évrgd' ?géagt’io . to l f gst T (t:iges ar l?/v tkh n to one of
per-PMadsyy mon n 0 e reactions are well known to one o

(aREDagSskillin( tRe armami fiythephigsidtiod-dan be Engi CfoPetym e irc e

RCPasheFoprdadty SRR 15 e fy AT Grpup Preparations'

GRr €alaretk, MICHNPublsheA9lhc., N.Y. 1989, pages 173-184] and in "Advanced

Organic Chemistry" {J. March, 3rd Edition, Wiley Interscience, NY, 1985]. For example,

the compound of formula 16 can be treated with an alkyl (triphenylphosphoranylidene)-

acetate, such as methyl (triphenylphosphoranylidene)acetate, in an inert solvent such as
dichloromethane or tetrahydrofuran or benzene at a temperature around room
temperature to give compound of formula 18. As a further example, the compound of
formula 16 can be treated with a phosphonoacetate ester, such as triethyl
phosphonacetate, in the presence of a base such as sodium hydride or cesium carbonate

or potassium carbonate or sodium ethoxide, in an inert solvent such as N,N-

dimethylformamide or dioxane or tetrahydrofuran at a temperature around room

temperature to give the compound of formula 18.

A compound of formula 17 where X represents a group that can function as a
leaving group in a noble metal-catalyzed coupling reaction such as a Heck reaction can
be converted to a compound of formula 18 by reaction with an acrylate ester under nobel
metal catalysis. For example, the reaction can be carried out by treating the compound of
structure 17 with an acrylate ester, such as methyl acrylate or ethyl acrylate, in the
presence of a source of palladium(0) such as palladium(II) acetate, in the optional
presence of a phosphine such as triphenylphosphine or tri-ortho-tolylphosphine,
preferably tri-ortho-tolylphosphine, in the presence of a base which may be an organic
base (e.g., triethylamine) or an inorganic base (e.g, potassium carbonate, sodium
hydrogen carbonate, thallium(I) acetate or silver acetate) in the optional additional
presence of a phase-transfer catalyst such as tetra-n-butylammonium chloride, in an inert
solvent (e.g., N,N-dimethylformamide or N,N-dimethylacetamide or acetonitrile) at a
temperature between about room temperature and about 110 degrees, preferably at

about 100 degrees.
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propenoi c acid, ethyl ester

(2E) - 3-[ 4- (Brononet hyl ) phenyl ] - 2- propenoi c P. L.
weeansioversiet al . WO acid, nethyl ester 2003010124T/EP2004/006611

(2E) - 3-[4- (Chl or onet hyl ) - 5- net hyl - 2- oxazol yl ] -

Monose et al ., WD 2-propenoic atid, ethyl ester

2004024705 2
H Uh %‘FOJ%EQ(“ Ofé?l‘[rréll'-]-’_r%:dé %&%@gtgﬁw lr%%qu&%ro% el‘rI]l’(l)Ilﬂg 5b by
fréfeimg3t ‘{vﬁhQﬁﬁwgaf@in@)ﬁlgént@u&msaﬂi—)ﬂrbmasmmmrdm m the presence of a

P t al

R R S R B T e
soRvemit s).pﬂams|ad1ah1gemh,tedj.1ﬁ1roﬂrbMppehﬂocagh@muc @6 car pﬁfwac hloride.
’gﬁ«% geraft@?rf Kl cgn\;r ;hﬁe%]ﬁ}' ﬁrrfkglg)]%t tsadémﬁerature around the boﬂmﬁ point of the

propenol ¢ acid,
my@prabouw@ldégﬁee cheyet I§y9We&st er Perkin Trans. 2
1983, 843 3-[4-(Brononet hyl ) phenyl ] -2-propenoi c acid,
H  Orpé shiitr8tactddatiokBf @@J(fg%ﬁ spthielbyestnpounds of the present invention

an%é%%%g%é%% ?%;%lgf&lg&npl c acid, D.V. Patel

3-[4- (Chl oronet hyl) phenyl ]-2-propenoic acid, D
Happ@&wklve ﬁhpenwe.‘ﬂmf sulpsétabydolwinmesonPaniiag glyTegend 4.32 nmgé% 21.6

PV P RReE oBE = é&*a"k@‘ﬁﬁﬂﬁﬂ*u‘%ﬁ%&n’% 7 SRAHADE 10 mi
Elwlelxgnplpéi 75 hafte eiis g @@@&WE@JVWW 33wk assay plate (BD
%fd%@l’ég&égg do?n.p%‘itﬂﬁ@@lu%on% ] ﬁ[/%l'ﬂ)gatfvﬁﬁ&hs@d@)ncentratmns (0-57 uM) in 30

e coatrene B /ot < Lotk RigipR T2t Do are 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/ml), lactate dehydrogenase (0.27
mg/ml) in 50 mM Tris-HCl, pH 8.0, 27 mM DTT and bovine serum albumin (BSA, 0.2
mg/ml) is added to the assay plate (columns 3-24). As a blank control, enzyme solution
without glycogen synthase is added into the top half wells of columns 1-2. To the bottom
half wells of columns 1-2 are added a known activator, glucose 6-phosphate (18.9 mM)
in addition to the enzyme solution. The reaction mixture is incubated at 37 °C. The assay
plate is then read for absorbance at 340 nm on a Tecan Ultra reader every 3 minutes up

to a total of 30 minutes.

The enzyme activity (with or without compound) is calculated by the reaction rate
and represented by the optical density change (AOD) per minute. Percent stimulation of
glycogen synthase activity by a compound at various concentrations is calculated by the

following formula:
% stimulation = 100 * Ry/Ry,

where R, is the reaction rate of the enzyme in the presence of compound and R; is the

reaction rate of the enzyme in the absence of compound.

SC2.0 is defined as the compound concentration that is needed to stimulate 200%
of the enzyme activity. The preferred compounds of the present invention exhibit SC2.0
values in the range of 0.1 to 100 uM, preferably in the range of 0.1 to 20 M.

The results obtained in the foregoing tests using representative compounds of

formula I as the test compound are compiled in the following Table.



16 \ CH3- Ar3- LG CH -Ar3- - R1 CH3- Ar3- X 18 O 5B
O Rl 17 A conpound of fornula 16 can be converted to
wea 203pesnd of fornula 18 byreaction with a pheepmeress/ 006611
ylide in a Wttig reaction, or with a phosphonate
ester in a Horner-Wadswort h- EmPdns reaction. Both of
these reactions are well known to one of average skill
i INdAhe art, and further information can be found for gca.0
exanpl e in "Conprehensive Organic Transformations: (A

E

Quide 1.0, Functional _.oup Prej tions ™ [ R, C. LarocK,
Vd:llq?%éa‘PP%WéﬂsﬂOW’&?@YlN%Wnfggﬂg, Prgles PrmslidipgrZ-and i g , uM
" hdviengRdaddigani ¢ Chemistry" [J. March, 3rd Edition,
Wl ey Interscience, NY, 1985]. For exanple, the

of u of formula 16..can be treatged wth an al kyl
(PP R Ry e SR 2 B abl s et s v
( tayclohertyhegiadsphlor zony/| | dene) acetate, in an inert
S

ol vent such as dichl oronethane or tetrahydrof uran lor

o S e R el Be | ccarpl o, (i #M

conmpound of _formuta, 16 cam be trTeated wtiTa
pioshhdtsadipkanyl-ésieymethybhthiazoter4-eprhgrylic acid 14.9 pM
phosphonacetate in the presence of a base such as
s o AraHIy Y- biBed)l- oo LR BAY HERA € 4QhriRRYRS &idim 3.1puM

carbonat e or "sodi um et'hoxide, in an inert solvent sjuch

as I met hyl T or, de oxane or tetrahydrofurfa
DL R AP e e B I ur o to ol ve thp 8 KM
C(

peund—eof—forrmH-a—18—~A—corpeunrd—et—torrmla—37—where

X|F-e4rMsthokg-biphgnyupylokphetbah)-Henpoit kdd as a | eavi ng| 9.6 pM
gtoup in a noble nmetal-catalyzed coupling reaction
sUchyié - 3C | on a conpou
01)50 %ﬁuﬂﬁfﬁ%ﬁgw%egé%%ﬁw ?‘% ag?ga??é at té'lggster undgg3 kM
nobet—retat—catatysis.—For—exanpte,—the TeactTom can
b¢5-€Riphemsd-Jovlpxyethyly-ftan -caseodiapeidnd of struct urgl49pM
17 with an acrylate ester, such as methyl acrylate
etd1yBiphedpllafi8xyrhahfiNehiBpRSRIL-8aBbxAichelr ce 12.7 M
of pgilhlpadiﬂun(%)w;{ljch?gls pfa)ll I adi um( })qaacet ate, in the a
optional

Examples

The following examples illustrate preferred methods for synthesizing the

compounds and formulations of the present invention.

5 Intermediate 1: 2-Bromomethyl-benzoic acid methyl ester

0
0
NBS P
o~  Benzoyl Peroxide 0
. CCl,
: Br
CoH1002 CHgBro,

1560.179 229.075

A mixture of methyl o-toluate (13.5 g, 89.9 mmol), NBS (17.6 g, 98.9 mmol), and
benzoyl peroxide (50 mg, 0.2 mmol) in carbon tetrachloride (250 mL) was heated at
reflux over the weekend. The reaction mixture was allowed to cool, and it was then

10 filtered. The solvents were evaporated under reduced pressure and the residue was



presence of a phosphi ne such as triphenyl phosphi ne or
tri-ortho-tolyl phosphine, preferably
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whi ch maybe an organic base (e.g., triethylamne) or

an inorgani c base (e.gqg, potassﬁ&ﬁ1carbonate, sodi um

hy drggen carbonate, thalliun ) acetate or silver
3t

audfied by chromatesrephy, duting withi>th ol acpiatsteerenesdp give 2-
B%ﬁ@m*eﬁﬁﬂ%éﬂm&ﬁ@hﬁé%{ 1 e&efw f 3BT & Mkt YIRMENMIRYCDCI3):

R ol g 1 dh biiacl D 716 KDt e G dicabd 5 B o 1ED, 496

4§ eHy[8.04 (s, 8)) a\tf,[Sf@AP@I‘ﬁF)elﬁt(lm@) beg ¢98en about room
tenperature and about 110 degrees preferably at about

S oRRRaR % s e RN R P s e o

wi th a hal ogenati ng agent such as N bronosucci ni m de,

i n thefpresence ofsca catal C annunbmwémbenzoyll
per oxidg 0% &7 obiMEgbut Ple TRRBRIPNE | rpr 0
sol vent su as a hal ogenat ed hydrocarbon or a o

hal ocar oo such as carbon tgigachl oride. The reaghse)
i s convemiently carried out 58k a tenperature ar oupiges
t he boiling p0|nt of the solvent or about 80 degrees
i.ch iyation of
§Fe gggééﬁ’feélj’ nthase eb2 Iﬁ%o;‘%hun Hlﬁ?%&%‘%r esent
i nvention can b e denDnstrated by nmeans of th
f ol | dwinkrgurecad G- mythel-prridine pegarhgaplic aid éwc&ﬂ?&tremol) and
%Qhé&kﬁ&d‘%ﬁ[ﬂlﬁt Qh& 93 g Irﬂ/LQQﬂ ﬁ{bﬂ{a‘hog Boyah vas h?elte@ aﬁfdﬂux overnight.
- gl ucose, : géfno PYruvaée and WM duced
L HOB G GG R BT PP Bt AP Fop SR er reduc
?és@ut@ Pled pesildyie 8ae pITréd ivetb |sataﬁe$6c1/aq]ieat1£so(dlﬂﬁn hydrogen carbonate
s n Y,
T Dra e ro e g e b c’yg?b‘a%eda#ﬁ%% layers
'Nve.'ﬁe ddéd (IMgﬁékmnﬁﬁllﬁaM) l\fgter@l pﬂlilsvagoﬁat ONSG Grmetlydtgpreidine-2-
rbo%?fc%%eﬂlyﬂs@er( % %és egé@l rléggl 6. ”?-II@M'RU(UH@ %8297 (d,J

U p0 ey e LA T 20

Py 700k &Hki akld b=
@@127 nmg/m) in 50 MM Tris-HO, pH 8.0, 27 nM DTT and
bOV|ne serum al bum n (BSA 0.2 ng/n1) is added to the

Wi o e BTG ey aead PRERARAE i o he

top half wells of colums 1-2. To the bottom hal f
wel | %- Bfom@haﬂlmyr}spﬁndﬁnaﬂe:awddc aikmethyl eger wastpyepared according to

%&fsoée & ﬂhmﬁﬁ%? m{Whre! JF 630 6HHY1- gﬁ‘lﬂlﬁe ZD&rbO)%hc acid

reaction mxture’i ncub
3ﬁeté estenéG agstiy0 mmol), benzoyl peroxide (25 mg, 0.1 mmol) and NBS (8.5 g,

47.8 mmol) in carbon tetrachloride (250 mL) was heated at reflux overnight. The
reaction mixture was cooled to room temperature, filtered, evaporated, and purified by
chromatography on flash silica gel, eluting with 15% ethyl acetate/hexane to give 6-
bromomethyl-pyridine-2-carboxylic acid methyl ester (2.0 g, 20%) as a white solid.
'HNMR (CDCls): § 8.06 (d, ] = 8.0 Hz, 1H), 7.87 (dd, ] = 8.0 Hz, 1H), 7.70 (d, ] = 8.0
Hz, 1H), 4.65 (s, 2H), 4.02 (s, 3H). MS (APCI+): 231 (45), 235 (42).
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Utra reader every 3 minutes up to a total of 30
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conmpound) is calculated by the reaction rate and

‘ represent ed by the opti cal densﬁgty change (DOD) per

nute sti Lon t.hase

ﬁrwﬁlﬁ%{ﬁfﬁ W&&n&ﬁ thhe2ler - el R N FIRE | s
calculated by the following fornmula: %stinulation =
100 *Rs/Rt, where s 15 thesgesction rate of The
enzyne in the pr énce of Begzeyiffipxidhd and R—gs t he
reactlonrateoﬁ e enzynme in the of
compound. SC2.0 i defined as the compound
concentration thateHine,sneeded to stimul atesR00% of the
enzyme activity. THEpreferred conpounds®6t™t he
present invention exhibit SC2.0 values in the range of

0.1 tZOBrJ&Qoxﬁ@(h lpt!hﬁfz@Ieaﬁpl:MbbﬁyHcﬁ&dreﬂi}Q esterf wib preparedBecording to

Bpaee e s BB S mbRer R AR Pl e hcid
((avm](abllﬁ dromt Bagbrighgd [d TintapdgUKo9.B gy 2y nifadl) ebehlaom peroxide (40
Srgé, (O%‘ hemx? ) aﬂnd gllr?e6t & 69) r?mog [n §arg:ag? tetracHorllfle 6250 mp was
atq:éagreﬂgx @vm\%@ wedeny| %}@e a¢tgpn mixture was cooled to room temperature
[a%d(e%ﬁﬁ@& llln&er)ije@\?féeégg{rg&’ﬁae T @0denfadr ROAY parBfibAQE between

cyclopent lic a
S| pestase bR HEIRH Tk Bty WS rleg Fabesinge et Sl
?evﬁp%rﬂ&li O phiriied by chforitdtoxmphy by st dilicazel, ehfing aith@096 ethyl

2o TS BB oRBrR Ry by Hels PRSI sxer k& 319)
yisian ozarigd od. THMMR (CDCLy): § 9.23 (s, 1H), 4.77 (s, 2H), 4.44 (q, ] = 7.0 Hz, 2H),

ﬁ%‘é‘(t Pr?ﬁ@%ﬁoxﬂ@x(ﬁﬁ R 2Eo RSP “benai ¢ aci d

encanwaéageﬂg :4-Ghlgremgthylkthjszele repmpryliqacid ethykester boxy!
I C acCl

5- (B phen I 3°y| oxymet hylp) - f ur an- g2s,car boxyl i c
14.9 M \H/[L -~ CI\/U\/C - ¥\/F§\f
S O\\

C4H;NO,S CH,C1,0 C,HCINO,S
133.170 126,971 205.664

4-Chloromethyl-thiazole-2-carboxylic acid ethyl ester was prepared according to
Summers, J. B., Jr. et al. (US 5,486,525): A mixture of ethyl thiooxamate (7.0 g, 52.6
mmol) and 1,3-dichloroacetone (7.0 g, 55.1 mmol) in ethanol (300 mL) was heated at
reflux overnight. The solvent was evaporated under reduced pressure, and the crude
material was partitioned between methylene chloride and aqueous sodium hydrogen
carbonate. The organic layer was dried (magnesium sulfate), filtered, evaporated and
purified by chromatography on flash silica gel, eluting with 15% ethyl acetate/hexane to
give 4-chloromethyl-thiazole-2-carboxylic acid ethyl ester (4.0 g, 37%) as an orange oil.
'THNMR (CDCls): & 7.64 (s, 1H), 4.78 (s, 2H), 4.51 (g, ] = 7.0 Hz, 2H), 1.46 (t, ] = 7.0 Hz,
3H). MS (APCI+): 206 (100).
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5- (Bi phenyl - 4-yl oxynet hyl ) -t hi ophene- 2- car boxylic acid
12. 7 mM Exanpl es The foll ow ng exanples illustrate

wonefsaomd net hods for synthesizing the conmpouRdT/ERzm®4/006611

formul ati ons of the present invention. Internediate 1:
2- Brononet hyl - benzoi ¢ acid netéyt ester COHLOOZ
COHOBr @2 150. 179 229.075 A m xture of nethyl o-toluate
Irtermsedipte §04' Methyl-hiphrmd-4al7. 6 g, 98.9 mmol ), and
benzoyl peroxide (50 ng, 0.2 mol) in carbon
tetrachloridg! (250 nl) was heated at reflux over
weekend. Fhedygact i on Pure WS HYSed to ¢
it was t filtere e solvents were evap
under r'educed pressure and the residue wasp i ed by
chromat ogr aphy, eluting with 3% ethyl acetate/hexanes
to give2- brononethyl-benzoic acid nethyl ester (7.7
9537% agugo,Whi te sol icghio | HNVR (CDC13): d 7.97%%%%, J
= 1.5 Hz1%890 Hz, | H) 29749 (m 2H), 7.38 (dt, J = 1.5
Hz, 8.0 Hz, IH), 4.96 (s, 2H), 3.94 (s, 3H. M

(AP
figanlm artriéu?rﬁéll )(%—)Q/L??e IS% é%z b %éil;n&)lzg fvxi%(%: qg%%%%e%ﬁc;T;e of 4- 10dophenol

2047 rpm@siem yl-miserd-pomak2GiA (3Pep griV
ﬁg&‘&x@ e43.6 gBHONILR akd Wdt&l’(mg TRe/midOre Mk .dlIGEed twice W1th water
§9e o @g{llgﬁ élrﬁllnﬁ.{\g]}:l g}/ &18‘%{ Bgclu?r%dzancda rfg%(r))_fg lrrlnﬁut%g J(he internal
fentpdtrityike Wiy J0FiCh Bh @ reaatidroryktiice weasi ictboled @o goori 2erBparatoird and

%%)sﬁp B{ré{%gﬂ% §§4l t;l#eréoﬁfl 36k Airbead %ﬂj‘%}.sﬂeg vﬁﬁlt\p&@xo Iand dissolved

|'ux overni reactio
m sthylrasetates Thoolgenicselution ias éfﬁﬁ@ﬂé{flﬂ? watgn dhree times with 1 M

SAORELARh &L MBOGED fN@E&' cRHl e SRSMAEs warb@eh@sll THEsoMSon was then

d | nt t d hyd
i wdin e nis<rcdrid Y THARERLP Wt R BERYI Dipbertireol (26

48%y. 100 mL). The conbi ned organic |ayers were dried
(nagne5|un1sulfate) filtered, and evaporated to give

?ntermecylate%yg (9 ' o—pBenoxymethyl) furan-2-carboxylic acid methyl ester

| /@roH c\/@}\go\ Natt | /Q/O\/C)\fi

CsHslO C,H,Clo3 CgHl0;
220.011 174.585 358.135

A solution of 4-iodophenol (10.08 g, 45.8 mmol) in N,N-dimethylformamide (30
mL) was added to a ice-bath cooled suspension of sodium hydride (60%; 1.65 g, 41.2
mmol) in N,N-dimethylformamide (30 mL). The ice bath was removed and the mixtrue
was stirred for 1 h. The mixture was cooled again to ~5 °C and a solution of 5-(chloro-
methyl)-furan-2-carboxylic acid methyl ester (4.00 g, 22.9 mmol) in N,N-
dimethylformamide (60 mL) was added. The reaction mixture was stirred overnight at
room temperature, then the solvents were evaporated under reduced pressure and water
was added. The mixture was extracted three times with ethyl acetate and the combined
organic layers were washed twice with 1 M NaOH, and once each with water and brine.
The organic solution was dried (magnesium sulfate), filtered, evaporated, and purified
using a Biotage 65 L purification system, eluting with 3% methylene chloride/toluene to
give 5-(4-iodo-phenoxymethyl)-furan-2-carboxylic acid methyl ester (2.3 g, 28%) as a

white solid, along with some mixed fractions.



carboxylic acid nethyl ester (6.5 g, 59% as a

colorless oil. 1IHNWR (CDO3): d 7.97 (d, J 7.6 Hz,
woOkRos060788 (dd, J = 7.6 Hz, IH), 7.36 (d, J PCB/EPZ004/006611

IH, 4.01 (s, 3H), 2.67 (s, 3H). Step 2:

6- Bronmonet hyl - pyri di ne-2-carbo&ytic acid nethyl ester

6- Br ononet hyl - pyri di ne- 2- carboxylic acid nethyl ester

e npdégie 7 et Bacmomathyly thiophvisiet 25 carpxydic agid methyl ester

94/11398): A m xture of 6-nmethyl-pyridine-2-carboxylic

acid net egf er c®s5 gé@.\gomml NBS'henzqyl oXiode
(25 my—9s I)-;g—a%d‘N (8 g,%l)'sabon
tetrachloride (250 nL) was he@ted at refl ux overnidght.
The reaction m xture was cool ed to roomtenperature,

filteredSH&paporated, and §f:Ffi ed by chronat gy
on fl ash%ﬁgi ca gel, eluti ngovvi th 15% et hyl '

acet at e/ hexane to give 6- _ .

Sien omasiy :%wtb&flﬁ-@:fzrb%?/%wﬁi methd edfetet hyl ester

(2.0 g, 20% as a white solid. 1HNWVR (CDC 3): d 8.06

(d, Acetyl&hlorkd, (5nh)), was a8ded whch, 0 A solBtich dzmethkiiol (20 #(.) and the

J = 8.0 Hr |H), 4 . . S .
(i o 9y by o el e G R hidblenc Bearboryic
2ci B lomoawet 1158 ghl lak ineol iwesadsies phil ehexoltian Wil allewed fo $ir at
%)d’ Qeg@%%%]‘ggé the WER&QY ITHESEIQE A tEGePt evhpSrated 13efFedBced

H 25 L1l 210 260,410 , .
preguspaRb eyl acetaiq ‘é%@ldée Thgpelysion ves gerartet wifh ageeys sodium
igﬁ?ogé@%hgb &Qaté‘@x?cptt}@iaQ@ec?ﬁ ldﬁlﬂﬁﬁﬁlbacklfeﬁtraclétkd Zv(thlgthgl aceltqte. The

L 162, . A m xture, of,2- et hyl -t ol a- 4-car boxyli.c .
GuPBiTEd pEREE b ovegiae e Hhded i ApRR S give s
ghetlpT-tRiophetd-2-chdozyidacidenethylstef 4040rg, 8100)1:6% yelhaw pil.
and NBS (10.6 g, 60.0 mmol ) in carbon tetrachloride

630, 313 Al AR Rk d lchitbxPNElcid Hﬁ%@&@d- The

ron m coo o‘’roomte rature and
evapor at ed under reduced pressure. T)e c[ude mat eri al
A

was Pabramosiselimpide \Aidricht hifl &4omm GigLEc ampnt of
BEARN FerbANE kveWBlded telsdlimeness- vl hiapRone-I-chrbexgit acid
g;/q?l;%fg rg&t@gﬁ:AOgng tOlp rﬁé)loh: ig %hg%%%gﬁ@? 'r:nqgr e Pectioh Inlncausirhe was stirred
under argon at reflux (~ 60 °C) for 3 h, then filtered through Celite™ and evaporated
under reduced pressure to give 5-bromomethyl-thiophene-2-carboxylic acid methyl ester
(2 g) as a yellow oil which was used directly in the next step without further purification.

Intermediate 8: 5-(Biphenyl-4-yloxymethyl)-furan-2-carboxylic acid
T A o vﬂ\(
0 —_— 0w
"~ (J

CioHyeO C,H,Cl03 CioH1604
170.213 174.585 308.337

o. A N 0
oo A

C1gH1104
294.310

»
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acet at e/ hexane to give
2- br ononet hyl -t hi azol e-4-carboxylic acid ethyl ester

w02005/0907881%) as an orange oil. 1HNVR (CDC 3): pATREP284/006611

(s, IH), 4.77 (s, 2H), 4.44 (q, J = 7.0 Hz, 2H), 1.41
(t, J =7.0 Hz, 3H). M5 (APCl +§2-252 (100), 250 (90).
I nternmedi ate 4: 4-Chl oronet hyl -thi azol e- 2- carboxylic
8tebd: 5t(hipheryt&ylogymetyylsfumnedicarboxylis acid wethyhestaN O
2S C 3H4C 120 C 7H 8CI NO 2S 133.170 126.971 205. 664

4- Chh\DNQUi@ﬁéM‘}'lfdrﬁiaﬁﬁ@é @zoanqgrvmwaécpto%aﬂuﬁhwﬂldee@bwdlspersmn,

(o B0 FBR0E a5 el ma el vl fanss; The imitbis 3 ol to ~5°C,

_512d ﬂldmmio]utﬂ)mbfh -hetlyiphkos] §23 £2 gried3 ind] gin 9N-dimethjlformamide
I{.ﬂi xr/s]rgsl d(d%Q Oﬂgg‘r}lm\f@rsétwe g%ﬁoggef‘t{) s{l? ]:11! r%én? 'E’eg{éa%gnxte for 2 5h, and

ven was evapora

ﬂhﬂ@l a:aohd@m@fﬁwhlaﬂonmhylbam-ztoadwécmhmd/\mthmtﬂwZé geO 14 mmol)
an Idi‘;%]e %ﬁﬂaﬁmﬁm@&%wﬂyﬂeam &Q&msﬁure% heated at

aver was dri ed nesium sul f at e)
Bire?dl and ﬂym i W%él%ﬁﬁ gﬁ F%?*a?"&@?ré Itfﬁr F ?‘Jz&'ﬁf{ pressure, and
Watdr%s g&ded. @hamlﬂ@rawmxyé%e@tﬁryé tineewathetiie xedae, ta@d the

b e e Tt LSRG .
Hlterkd( svapoidied, dnd ﬁul(lﬁed if)g a Biokke (L. pﬂnﬁcahoﬁl smgmzﬁmtmg with 0-

%g‘g)dflgt:hxlteﬂe Ehléngf/lt_&ger?’e% g’\%t%hwb%g Xﬁ)?{@ﬂueﬂ}yl n%ﬁcarboxyhc

@oidl metBHEster (2955 860%920. 011 Pal | adi um( ) acetate (52
ng, 0.23 mmol) was added to a m xture of 4-i odophenol

(S§ep0959(311§}?en - 0PIy meflrylE YA -2 A By iO&ENi ¢ acid (3.4

, sodium hydrOX| de (3 g, 90 mml) and
mater i i
(5 mys %?twé%fihtﬁwa}”b%mﬂ ?W@P%ﬁ%ﬁgéhg ol hter (50
am[a) edstadded o aichuticsof hbiphengl- mquomym@ﬁaiﬂ)aﬁuamﬂvmb(ﬁc@hc acid
;é tg:gtter (i)tOI 028 11118@ %ix P?&’l%lﬁ?rgn &Qsor rﬁEWTh& reehctlon mixture

over
sms Bidrrwiast rbptrt tenmraﬁmfe foni@dh dhewply PRSRHEET evapprated and water was

dH3SLTHE thixture was extracted three times with ether. Insoluble white solid was
filtered off. The pH of the aqueous solution was adjusted to 3 and the resulting mixture

was extracted with ethyl acetate (3 x 500 mL). The combined organic layers were washed
with 50% saturated brine and then evaporated under reduced pressure to give 5-
(biphenyl-4-yloxymethyl)-furan-2-carboxylic acid (12.0 g, 84%) as a white solid.

General Procedure A for the Preparation of Biaryloxymethylarene-carboxylic Acids

Potassium carbonate (150 mg, 1.09 mmol) was added to a solution of the phenol
(0.30 mmol) in DME (0.7 mL) and the mixture was agitated for 15 min. Potassium
iodide (4.5 mg, 0.093 mmol) and a solution of the chloro- or
bromomethylarenecarboxylic acid ester (0.41 mmol) in DMF (0.7 mL) were added. The
resultant mixture was agitated at 80 °C for 2 days. The reaction mixture was cooled to
room temperature, and partitioned between ethyl acetate (15 mL) and aqueous
potassium hydroxide (1 M, 15 mL). The organic layer was passed through a pad of

magnesium sulfate and dried in vacuo to give the lower alkyl ester.

The lower alkyl ester was dissolved in tetrahydrofuran:methanol:water (3:1:1).
Lithium hydroxide monohydrate (4 equiv.) was added. The resultant mixture was
agitated at 75 °C for 2 days and then evaporated under reduced pressure, and the residue



in ethyl acetate. The organic sol ution was washed wth

water, three tines with 1M NaOH, and then again with
woavwsrooursti |t he washi ngs were neutral. The soPAUIE®ZO04/006611

was then dried (sodiumsulfate), filtered, and

evaporated to give 4'-nethyl-bi6phenyl -4-o0l (2 g, 48%.

I nternedi ate 6: )

svas paytibigacd hetissy pdyhsther-(1 5 mdn 2and equdsss potassing hydroxide (0.5 M,

t | 7 a al |
gg éjlﬂ%/_)STEi Egge]og% FZ%rQ&% s4 a@%{%, E%im]tb%&-{ ?%9 aQ&ﬂﬂoﬁB‘ﬁl BPIC, and

BRG] TiViRg With ekt 3rgtator ﬁfsa@lc i mey Pwagf %Jaa%gil 3 pdof
intgmbatiin satfale add disg ansdcan. of sod| um hydri de (60%
1.65 g, 41.2 mmol) in N,I\I-dinethylformam'de(BO m.) .

5 -E-pe e. (thﬂe\ﬁat%r 1B rat%] doft & fg 31 M1 \A@ée-grij&zv?g Acids

sol ution of 5- (chl or onet hyl uran- 2- carboxyllc aC|d
et hyotasgpercagprate 50 2, 6. Oza»m;‘n 1) was added to a solution of the phenol

o Ao TRy ¥ DRYITRITY ﬁ’ﬁ GRE t}m-ﬂm(’ﬂﬁ% waddeghted 12 159/&! POBssium

ure was stirre rni g room t enper at ur e,
tl?fﬁﬁ Hrmgef O%W%?ﬁ %%f&%%?ftéae GRl9Es- Feduced
M&&Sﬁfe&ly&ﬁ\éhémﬂﬁ liveidedtte d0.4 Thendl) & DME (@B mL) were added. The
0 FEMERGES b b B onchs Rauid (e cooled o
Naﬁiﬁl ‘teraperatne.andgettitivited bateen ethytladstate€l5 mhparot gpmedes

Z)%lt&slgl{lﬁ’l Jg@ocﬁgﬁi% 1691 i%‘?gg efﬁe%%zﬁﬂ& fa?érex)ras éJ E%H‘%ﬁl%%gh a pad of

vapor at nd puri usin
peagnesiemsulipte apd délmi iyagup fiQgive the lowe yhtehe
chl oride/toluene to give

5- ( 4-Thet®vdrh é(s‘téfﬁxt’amdls)solﬁféﬁ ﬁh&e@al@@&@ﬁm in@tlﬁﬁbﬁwater (3:1:1).

15 Jg g e rRem e drate (s utded 2l i BnP Rt s

iagipdted et 75°@Zaﬁobf2)dyys andathempantitingdd ttveen EhigEOEr (NBSL) ind

%&M %@}%}%ﬁ#ﬁg& 571§IS i%gﬁgot-he%@ ?Bsqglj_g‘%g separated, acidified

to pH 1 by addition of 1 M HCI, and extracted twice with ethyl acetate. The organic layer

was passed through a pad of magnesium sulfate and dried in vacuo.

20  Example 1: 3-(3-Chloro-biphenyl-4-yloxymethyl)-benzoic acid

O O, S
. o i, LIOH, 14,0, MeOH, THE__ O

~ > 0
saaliaee o

C4HCIO CoHaBrO, CagHisCIO,
204.658 229.075 338.794

3-(3-Chloro-biphenyl-4-yloxymethyl)-benzoic acid was prepared using general
procedure A from 2-chloro-4-phenylphenol (available from TCI America, Portland, OR)
and 3-(bromomethyl)benzoic acid methyl ester (available from Lancaster Synthesis Ltd.,
25 Morcambe, Lancashire, UK). Yield: 76 mg. Mass spectrum MH+ = 339.



Step 1. 5-Methyl-thiophene-2-carboxylic acid nethyl
ester Acetyl chloride (5 nL) was added to a 0 OC
weabostooers1 of met hanol (40 L) and the sol uti onP@EAEP2004/006611
wlmmdtO\mrmtoroomtamertwe
5 N@thyl-thlophene 2- carboxyll "acid (Lancaster; 1.58
, A dded a the solution was al | owed

| acetate was~added. Thg.seldlti on wasextracted
A AUSBIUS §89f;§igxdrogemmoarbﬂnaﬁe angim eague
| ayer| ws back~éxtTrafted with ethyl acetate. Egj
combi n€d organic | ay8rs were dried (sodium sul®ate),
filtered, and evaporated to give 5-
neuhy#rthlophenea&mdarboxyl|c acid nethyl ester ﬁggno
g, B as a yel PB8%°oil. Step 2.

5- Brononet hyl -t hi ophene- 2-car boxylic acid nethyl ester

N- Brﬁ(&%ﬁé‘{@ﬂﬁhﬂb}g@ne@ﬁﬂﬂbéﬁ@m akid/ @agpreParbd n¥ing peraemal procedure A

Eghar P abostiarig e oo AR PEhaRIT ) BRESC, ° ©

(_f?ﬁilh?fneésjl)émz(oict i methg] Gtamteva)ilable fiom barmstpnﬁy(nibegfﬂatd
0 r Iy L ux
bk afie 5, YR 7 P SRSy B0)

and evaporated under reduced pressyre to gjve
xal A 4mNlet "ggui,!- o X YEIHARN) ) -D QLG 3410 thy| ester
(2 g) as a yellow oil which was used directly in the
next step without further purification. Internedlate

8hyl - 4- ymet hyl ged.aean. 2. car boxyl |
H7Cl 1785 MTH TESS 308, 33
HF C18H1104 294. 310Step 1: O

i phenyl - 4-yl oxynet hyl ) - f uran- 2- car bo c acid
met hyl ester N, N-Di nethylformam de (400 nl) was 3 gd
to sdglBm hydri de 4%8% di spersion; ~ 16 g, 0.4 nolfe
whi ch had been washed with hexanes. The m xture was

(75, FRetfeginbimedilir ARe oS e ST r ol ks PE ff@%% pheneral
pﬂfcedlﬂdédfroﬂiﬁérrmﬂx}ﬂ&]mphanab&aﬂ (p;wehhsecbfrgm Maghridggdds, Tintagel,

Pff’ﬁau"i‘ & i{‘(g{l Igte;}néhlat% '.})Si and 3-(bromomethyl)benzoic acid methyl ester
(available from Lancaster Synthesis Ltd., Morcambe, Lancashire, UK). Yield: 66 mg. Mass
spectrum (ES) MH+ = 319.

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

OH I. K,CO4 DMF \/Qn/
ii. LiOH, HZO MeQH, THF
Br o
® !
Br

CysHgBrO CyHgBrO, CaH15BrO;
249.109 229.075 383.245

3-(4'-Bromo-biphenyl-4-yloxymethyl)-benzoic acid was prepared using general
procedure A from 4-bromo-4'-hydroxybiphenyl (available from TCI America, Portland,
OR) and 3-(bromomethyl)benzoic acid methyl ester (available from Lancaster Synthesis
Ltd., Morcambe, Lancashire, UK). Yield: 91 mg. Mass spectrum (ES) MH+ = 383.
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15

then a sol ution of 5-chl oronet hyl furan- 2- car boxylic
acid nethyl ester (25 g, 0.14 mmol) in

wol20eschoomst hyl f or mam de (100 nli) was added. ThePCe®a®R100/M06611

m xture was heated at ~105 OC for 2 h, and then it was
all owed to cool, evaporated under reduced pressure,
d vviat I \g/a added., The nmj xture was extracted three
. = TO- €, ‘é}‘ ..-.41!!_'5!.‘ A4 .;AEI'. gani C
| ayers were washed with saturated brine, dried

(magnesi um sul fate), filtered, evaporated, and

purifi SI ng a Bage 75%%@%;&%&% jon system© oH

el yriagSur t h 0-510%AmBL-Ryl ene—ctiort ogi ve §
net é y acl

5. &oiphenyl - 4-yl oxy yl)-furan-2-carbox d
net hyl ester (20.5 g, 46% . Step 2: cl
5- (Biphepyl - 4-yl oXyn g hyl)-furan-2-carboxylic acid A

sol ut poeses of | it hi usehgdr oxi de monohydrate (5. 10 ghees
121.5 mmol ) in water (50 nmL) was added to a solution

f 5 | l1= 4= f - 2- || o
R s
PEowdRI9 A frpred-chlore-#ohydrpibiphenybievaitable feem diC] ronerica, Portland,
[6:20) £S5 EHrSnfo%etH}%)UgnzoI@ £ci @ H VIS bt \GY S1B AR 20 R s@P Gynthesis

was .added. ~Th ure was extracted three tines
$74 oMo ante, Picanit U EE” Smecdeesprstrurs (60 MFF - 539.
The pH of the aqueous sol ution was adjusted to 3 and
Bhamplesiu B2 hYitno-bipheaylwaglogxhethel) ddnvbit Acidt hyl acetate
(3 x 500 nL). The conbi ned organic | ayers were washed
with 50% saturated brine and then evaporated under
r &g Bssur e give 5- cco.p

! ,CO;, DMF 0, .07 o OH
(bj - 4- ylgpx hyb) - f ur@n-+e-weer bexyl i ¢ ac 1270
g % as a white sofid. General Procedurgsteor the ©
Prefar ati on of Bi arylOxynet hyl ar ene- car bo @ c Acids

Pot assi um carbonate (150 ng, 1.09mmol) was added to a
sol gtHr®n of the phemal (0.30 mmol) in DVF (0.7 nic)H.end
the Mt ure was afftated for 15 mn. Potassi um i oife
(4.5 ng, 0.093 mmol) and a solution of the chloro- or

bro nﬁ#(&t%h&dr@-ﬂ)@ienwmbo?metﬁﬁb irldane‘isit atid (Was plepared ysingpeneral
r \ resul t. X wa
%ﬁéﬁfé&* bRl foRi9 2 Sl it Rl s 1T At prtiand,
laad 3 @rowometlymbenzaicaad nmhy] pder (aviibhledrdre Lase@ster Synthesis
t : I ' i.d
ﬁ&]ﬁ%g@ﬁ% .Ear{_lg%sgnﬁl-‘bl(ﬁ!ﬂelﬂ%mg.sw& spegt t(gsrsgggg? 8s0.

orgahi c | ayer "was passe

ad of magnesi ym syl fate and dried_in vacuo to give
Eﬁ@g@@ﬁé‘%ﬁﬂy&@hemfl-ék fjoxvmethyl)—benzoic acd © O
o o  JLLOHO, MeOH THE_ ‘ I
e y O

Cy3H120, CgHgBro, CayHieOs4
200,239 229.075 334.375

3-(4'-Methoxy-biphenyl-4-yloxymethyl)-benzoic acid was prepared using general
procedure A from 4-hydroxy-4'-methoxybiphenyl (available from TCI America,
Portland, OR) and 3-(bromomethyl)benzoic acid methyl ester (available from Lancaster
Synthesis Ltd., Morcambe, Lancashire, UK). Yield: 73 mg. Mass spectrum (ES) MH+ =
335,



The | ower al kyl ester was dissolved in
t et rahydr of uran: net hanol : water (3:1:1). Lithium
waypdsoni®e nonohydrate (4 equiv.) was added. TRET/EP2004/006611
resultant m xture was agitated at 75 OC for 2 days and
t hen evaporated under reduced pressure, and the
reS|duemas oartltloned bet ween ethyl ether (15 m) and
SXAIARIE 812 prthiphle oyt eh - fllrbn 12k Jarb MyHc acid
aqueous Iayer mas separated acidified to pH lby
addi ti op~gfonlM HCl , and extracted twice with ethy
acet at he omg/ggﬁé%gyer WSl Bsmdt hr ough wyufil\(
[ ul f ate dri ed Tn vacuo. Cener
dure B for the Preparation of
Bi aryl oxynet hyl ar ene- car boxyl i ¢ Aci ds Pot as3Tum
carbepade (150 nggyde,09 Mol) was added to a sol ugion,
of tR&&shenol (0. 3@smol) in DVF (0.7 nL) and the $e7ss
m xture was agitated for 15 mn. Potassiumiodide (4.5

g?bm?S— : h;fl%agr‘ag%tl Hé}& % fﬁyg{e'tt@ﬁ') 3 ﬁfrax% B %%é)&&? acidb s prepared using

lﬁ?ﬁef"ggrf’ Fyrede smteiro-beryighanoh favaikble fipw TelsAmerica,

5 glgmr:ﬂ:ﬁ&gd)lal arﬁDS—QHof&ﬁetBylﬂﬁXﬁ—z &Q@oﬁyﬁ?t&?tg %‘éktﬂ%)éﬁtw Gvifhble from
R TP Y R i redecel Fotaseb Civh Vil osmgeMess

(sprttrurs (BE) MH-he 3@Pgani ¢ | ayer was passed through a
pad of nagne5|untsulfate and dried in vacuo to give

e was agidatag at 75 Q€
? weer: bobHpl veet, trep

| ayer wWas” separated, acidifi ed to pH 1by addi tion of
1M HC , and extracted twice with ethyl acetate. The
organm&&tayer was ¢ gosed through a pad of nmagnesi wpw,o,
sul f df%¥™and dri ed T¥®vacuo. Exanple 1: 294310
3- (3- Chl or o- bi phenyl - 4-yl oxymet hvO benzoi ¢ aci d

10 Cl2HSS(BipkStidBr Wyﬁ%ﬂﬂlﬁﬂr@Z%ﬂbcﬁ@ﬁc 248 W9 prep &%dmfhg general
RS 1 ELT D M B

zhlgtpmpt!wlfumewaquﬁm|ac(dana1hybmee (dvadlub]d GBomAErickAViilwaukee,
ROT, o &0t Mpbri %@%13 TiRGLEIDOR *letéb%gs | g&%&:gﬂm—% I(Wé) MH+ =

e%ter (avai I"abl rontL ncas?

15 Example 10: 5-(4'-Methyl-biphenyl-4-yloxymethyl)-furan-2-carboxylic acid

Method 1. From 4'-methyl-biphenyl-4-ol and 5-chloromethylfuran-2-carboxylic

acid methyl ester
OH
i. K,CO,, DMF
cl 7\ o il. LIOH, H,0, MeOH, THE
0
O
Cy3Hyp0 CH,Clo
T o T4 500" Sy

5-(4'-Methyl-biphenyl-4-yloxymethyl)-furan-2-carboxylic acid was prepared using
20  general procedure A from 4'-methyl-biphenyl-4-ol (purchased from Maybridge plc,
Tintagel, Cornwall, UK or from Intermediate 5) and 5-chloromethylfuran-2-carboxylic



Mor canbe, Lancashire, UK). Yield: 76 ng. Mass spectrum
M+ = 339. Exanpl e 2:

we2uBipémny| - S-yl oxynet hyl i - benzoi ¢ aci d C12H18O0r&®2004/006611

-~ Ti agel , Cornwal |, UK or f\komlntermadi

10

15

20

BrO2 C 2< 603 170.213 229. 075 304. 349

3- (Bi phenyl - 3-yl oxynet hyl ) - benz@i € acid was prepared

using general procedure A from 3-phenylrhenol

(zsichineBnl esterr(availablgfionn AldViCﬂlV\Mﬂk\aekeEV\le anﬂo?rl\é[?ybr]itdge plc,

et yyikRie ' i r _awail abl e from

(Lrg%giaggt’er g%{ahgéﬁig It/?dgé %e{%&lggﬁge, E%nggghi re, UK).

Y] gbd:d /6 ng. Mass spectrum (ES) M+ = 305. Exanple 3:
MEHOd e hyl - bi phenyl - 4-yl oxynet hyl ) - benzoi ¢ aci d

C13H120 COHOBr @2 C21H1 O3 184. 240 229.075 318. 376

hy| oipi phenyl -4yl oxymet hydy) - benzoi c agi d,wagi\ o
| ?1}8 Sel‘? [ edur e_&f Lom @ 0\/{;)\(
o phenyl-4-oiD (purchased from Naybrixdge pic, 0\\
0 5) and
3- (bronmonet hyl ) benzoic acid nmethyl ester (avail able
from Lamggst er Synt hegigsltd., Morcanbe, Lancashi g,
UK . YiBt¥ 66 ng. Ma&%%pectrum (ES) M+ = 319, 336391
Exanpl e 4: 3-(4'-Brono-bi phenyl -4-yl oxynet hyl
")-benzoic acid C12H9Br O COHOBr 2 C20H15Br O3 249. 109
229. 075 383. 245

3- (4" - Brono- bi phenyl - 4-yl oxymet hy @n}@ﬁM d was
prepared using gen@Xdko proced rom ou
4- br ono- 4' - hydr oxybt yl ( | abl e from TCl

Anmerica, Portland, OR) and 3<(¥fononet hyl )benzoic acid
net hyl ester (avail able from Lancaster Synthesis Ltd.,

Mor canbe, Lancashire, UK). Yield: 91%+ Mass spectrum
(ES) M+ = 383. Exanpl e 5:

St RS 8P Bl P 580 B 358 e et

3-(4' - Chl oro- bi phenyl - 4-yl oxynet hyl ) - benzoi ¢ aci d was
pr epdr-8ethidihipheaparhdrad (Inperomdoite & 24 §,rl01% mmol) was added to a

. -4' - r N vai .
%‘ﬁ?‘?ﬁ? e R e S T R N
thyltegpapide A3 mldsnd the mistirs s stiwed Sy5t°Rder 30 min. A solution
of 5-(chloro-methyl)-furan-2-carboxylic acid ethyl ester (1.6 g, 8.5 mmol) in N,N-

dimethylformamide (60 mL) was added and the reaction mixture was stirred overnight at

room temperature. The solvents were evaporated under reduced pressure and the residue
was partitioned between water and ethyl acetate. The aqueous layer was extracted twice
with ethyl acetate, and the combined organic layers were washed with water and brine,
dried (sodium sulfate), filtered, evaporated, and chromatographed, eluting with 0-50%
methylene chloride/hexanes to give 5-(4'-methyl-biphenyl-4-yloxymethyl)-furan-2-
carboxylic acid ethyl ester (2.4 g, 84%).

Step 2: 5-(4'-Methyl-biphenyl-4-yloxymethyl)-furan-2-carboxylic acid

A solution of 5-(4'-methyl-biphenyl-4-yloxymethyl)-furan-2-carboxylic acid ethyl
ester (2.00 g, 5.9 mmol) in tetrahydrofuran (30 mL) and methanol (10 mL) was added to
a solution of lithium hydroxide monohydrate (0.476 g, 11.3 mmol) in water (15 mL).
Methanol (5 mL) and tetrahydrofuran (10 mL) were added, and the reaction mixture was
stirred at room temperature overnight. The solvents were evaporated, and the residue
was suspended in water and acidifed to pH 2.5 with 1 M HCL The resulting white solid
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Ltd., Morcanbe, Lancashire, UK). Yield: 80 ng. Mass
spectrum (ES) M+ = 339. Exanpl e 6:

w0-2(d/00048t r o- bi phenyl - 4-yl oxymet hyl ') -benzoi c PaTiE®#2004/006611

C12HONO3 (OH Br O2 C20H15NG5 215. 210 229. 075 349. 346

3-(2'-Ni tro-bi phenyl -4-yl oxynmethByl ) - benzoi ¢ aci d was
prepared using general procedure A from

Mﬁﬁ?@d)@f@an iicotispénaiag in ¢thyleicktats andfevapordiEt to give 5-(4'-methyl-

ARk A e T e d
nmet hey gter (a\?gllabl eQigl% %'Lar?gg@t e‘% é/‘ﬁqﬁgﬁt@ﬁ?‘f

rca a h UK | d: . Mass s ectrum
%@%&Rﬁ.eﬁ_ro 3 %qrgh%nox)ymet y% glran 2-carboxylic acid ?nethyl ester and 4-
&ae(tléz;'rl-;ﬂvhhﬁdmtobicnhﬁnyl 4-yl oxynet hyl ) -benzoic acid C
13H 120 2 C 9H 9BrO 2 C21H1 O 200. 239 229.075 334. 375
3-(4' - Met hoxy- bi phenyl - 4-yl oxynet hyI) ben20| C aci d wa 1

pr epar e usi ng general dure A
ih;@gi%% y*b'r@'ﬁv io%qu frg @

, Port, , OR) andoa-(brormrret hyl @ zolc acid
nmet hyl ester (available from Lancaster S Y
Mor canbe, Lancashire, UK). Yield:73 ng. Mass spectrum
(ES) M+ = 335. Exanpl e 8:

5- f 3u@hyl or o- bi phenydgdo,yl oxynet hyl ) - f ar an- 2- car kgt i c
aci d**€2 H8Cl O C7TH7CP%B° C18H13CI O 204. 658 174. 585

328. 755 5-(3- Chl or o- bi phenyl - 4-yl oxy

tnﬁé%ﬁaﬁﬂegﬂf(?xé@%@@% h ﬂum& &E&ﬁ%&g&’%&%eﬂgfl ester

u

213\7%%@%8 158 €28 Aﬁ%‘:gbc‘é hé‘iﬁgl %R?lczi‘ﬁ’gl 42 mg, 0.31
rabl) aodiEh hydhfowcarqﬁﬁmgal b® mthbl@r pauadiuﬁﬁtlm Yéet£8 (Bg, 0.01 mmol)

%ﬁé Bl BT e PP 50U VR i @ eered and the

esabtervearwaRIB) with- wate828hyl Exertpl met@ylene chloride, and methanol. The

%ﬂ‘%@fS%‘?'%Jﬁﬁfé %iéﬁ? TR b B S FABL RSy Fhe combined

Srgapiqimeany Vers wWasked wish miter and peincatedcninso dyipd cmagriegiuppsiifate),
BIBRA! £ d8pE1E B RHRI5-(4'-methyl-biphenyl-4-yloxymethyl)-furan-2-
carboxylic acid (80 mg, 84%) as a white solid.

O

Example 11: 5-(4'-Bromo-biphenyl-4-yloxymethyl)-furan-2-carboxylic acid

OH i, KGOz, DMF oo I\ 0
cl 7\ o ii. LIOH, H,0, MeOH, THF o}
o) - - OH
. C
Br B
CopHeBIO C,H,CIO, CghgBrO,

249.109 174.585 373.206

5-(4'-Bromo-biphenyl-4-yloxymethyl)-furan-2-carboxylic acid was prepared using
general procedure A from 4-bromo-4'-hydroxybiphenyl (available from TCI America,
Portland, OR) and 5-chloromethylfuran-2-carboxylic acid methyl ester (available from
Aldrich, Milwaukee, WI, or from Maybridge plc, Tintagel, UK). Yield: 86 mg. Mass
spectrum (ES) MH+ = 373.
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procedure A from 3-phenyl phenol (avail able from
Al drich, MIwaukee, W) and 5-

wohbarooomi hyl f ur an- 2- car boxyl i c acid net hyl esPeT/EP2004/006611

(avail able from Al drich, M| waukee, W, or from
Maybridge pic, Tintagel, UK).-¥beld: 67 ng. Mass
spectrum ( ES) MH = 295. Exanpl e 10:

Bxdmiple Vet (4" -Gl (rdoelniph ertd - Hoopmmedthg ) -furh
c acid Method 1. From 4'-net hyl - bi phenyl -4-0l and

5-chl orogetdy! f uran- 2-carboxylic acid nethyl ester AHM o
C13H12 H7Cl @B @I\H &0 184,233 a4 %85 308. o
5- yl - bi ptie >t4- y| oXymWet hyl ) -1 P Xrap ULDOoXYl OH

i‘c d was prepared ustng general procedu A from

A" - methyl -birhenyl-4-ol (purchased fron®Waybri dge

pic, Jipbagel, Cogpwgll, UK or from Internediate Qy,co,

and 52k or onet hyl'f4gsan- 2- car boxyl i caci d met hyl eswes

(avail able from Al drich, MI|waukee, W, or from
MaybgidoenBi-G-bipheRie Lk g :
spe C{S r(g méla%g 'i\aﬁlﬂe{iﬁg%gfoxﬁé%tﬁgg fg.hgléll za&gﬁ@éﬁ};‘gﬂdw%)? vepared using

: 3H12 .
chnrel e olge Do ghloo-lsbEnbipieH (HsbR ok America
@é&%%@,%ﬁ &1&3% hﬁ&@r&leﬁtleuTan~2-carbﬁX)Ilic afcid methyl ester (avail?ble from
-(4' - - enyl - 4- - - 2=
ARSI A MRSk LT
partrarERs) ME+532.0 g, 10.9 Mol ) was added to a
suspensi on of sodi um hydride (60% di spersion; 384 nyg,

BclnBG5) 5 2 1AL (14 nl0-da BOL NS
- n. sofution of

5-(chl oro-nethyl)-furan-2-carboxylic acid ethyl ester
(%:46° g78-% mmol ) —in N, Ndi medchysior maumi de 060" o aa;yﬂ\(o
ad ) thec'momxﬂ&w@ﬂ&red pvegnilght 4,
a © 0w

CrHNO, CH,ClO, CigHsNOg

215.210 174.585 339.307

5-(2'-Nitro-biphenyl-4-yloxymethyl)-furan-2-carboxylic acid was prepared using
general procedure A from 4-hydroxy-2'-nitrobiphenyl (available from TCI America,
Portland, OR) and 5-chloromethylfuran-2-carboxylic acid methyl ester (available from
Aldrich, Milwaukee, W1, or from Maybridge plc, Tintagel, UK). Yield: 82 mg. Mass
spectrum (ES) MH+ = 340.

Example 14: 5-(4'-Nitro-biphenyl-4-yloxymethyl)-furan-2-carboxylic acid

ot i, K,CO,, DMF oo I\ o
oo J N\ 0 il. LIOH, H,0, MeOH, THF o)
® ° ] "
- o
. : C
. O.
N N'
0 5
C1HoNO; C7H,CIO, CaH1aNOg
215210 174.585 339.307

5-(4'-Nitro-biphenyl-4-yloxymethyl)-furan-2-carboxylic acid was prepared using
general procedure A from 4-hydroxy-4'-nitrobiphenyl (available from TCI America,
Portland, OR) and 5-chloromethylfuran-2-carboxylic acid methyl ester (available from
Aldrich, Milwaukee, WI, or from Maybridge plc, Tintagel, UK). Yield: 40 mg. Mass
spectrum (ES) MH+ = 340.



roomtenperature. The sol vents were evaporated under
reduced pressure and the residue was partitioned

woebtosmeorsnat er and et hyl acetate. The aqueous PayaP200a806611

10

15

extracted twice with ethyl acetate, and the conbi ned
organi c |l ayers were washed wi t#WOwater and brine, dried
sodlun1sulfate) f||tered evaporated and

chlorlde/hexanes to.glve
5-(4' - mef:hyl, bi phenyl - 4-yl oxynmet hyl') - f uran- 2-

car box @ acid et este g, 84% . Step
[ k&0
5- !E BTy, - bis - 4-yl MM&Bﬂﬂhﬁiﬂr an-2-c¢

acid A solution o
5-(4‘-nethy|-biphéhyﬂ%4-y|oxynethyl)-furan ar boxyl i

c acid ethyl ester (2.00 g, 5.9 mmol) in

tetrahyay of uran (8@serl) and nethanol (10 L) was agdled .

to a Z&'étuti on of PF#hi um hydr oxi de nmonohydrate (0.4

g, 11.3 mol) in water (15 nL). Methanol (5 nL) and

t et r 24(3-ChddrortEphdayD 4 il xywestiey pHetedic ﬁfdﬂwis”}ﬁepa&a@ 16108 general
}g?cfégd'{fr@ ARSm L &H\i/dr%dél gtlexg/?ﬁ{&éﬁgﬁeﬁa% e%%mof\%gnca, Perrr’gl%nd OR)

I'vents ‘weré e resi

%:bmegmeﬁlmhc@oxwui raethy] estat (Frdeqppedate 1iYield: A6 i Mass

spRetrh @S M1g+ Whsbe solidwas filtered off, and twce
suspended in ethyI acetate and evaporated to give

thyI p@@gyhpboronlc acid
| O 30@HIPMDBEIFGS0 358. 1
v henoxynethyl) furan-2 boxylico” oH
aC|d nmet hyl ester Pln ermedi ate 6; 100 ny, 8 mmol ),

|
4- et hyl - phenyl -boronic acid (42 ng, 0.31 mmol),
SOdIUWWh%dfOXIde (%@m%g 1.13 mmol ), palladi un(!l [ )CaxHe0s
acet at’¥{ 2 ng, 0.0 %hol) and water (10 nl) was heHF&Y

at 50 QC overnlg The m xture was filtered and the
r esi #le-Madyhbip é@l&’lvﬁ YlﬁXWKm‘thl) -bentnj¢ 2cid wegprepared using general

tc@lﬂﬂr@ﬂefr&ﬁhlaﬁi 4@@ ée‘éhat-gflﬁfréﬂlLMQﬁfr %X)fcr , Tintagel,
aﬁ%‘%’t“?ﬁe ifr% R I%FFégi’ﬁlCL agrapme ge%%%g feflpyl ester

(Iateemediatk 19 aYidklas£thgbMapsspecriraE§yM@Tvesizum sul f at e) ,
filtered, and evaporated to give

]?}Eagnzglé T?:tZD&'-I\mrg—rb%wgni’ﬁi)%o%}%ﬁl%}ytgrfzf)f’cl:ra%ﬁ 2-

o. N*/O— OH

\/9 i KGO, DM 00 0
o LK )

s »

Cy2HNO, _ CoHgBIO, CpoH1sNOg
215.210 229,075 349.346

| 2-(2'-Nitro-biphenyl-4-yloxymethyl)-benzoic acid was prepared using general
procedure A from 4'-hydroxy-2-nitrobiphenyl (available from TCI America, Portland,
OR) and 2-bromomethyl-benzoic acid methyl ester (Intermediate 1). Yield: 69 mg. Mass

spectrum (ES) MH+ = 350.
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carboxylic acid (80 ng, 84% as a white solid. Exanple
11:

wo6-2(005/0081800- bi phenyl - 4-yl oxynet hyl ) - f ur an- 2- cRCDEPY0HD06611

acid C12H9Br O C7H7Cl O3 C16H13Br O4 249. 109 174.585
373. 206 -71-

4' Brorm b| phen I-4 yI 0X msthyl) furan 2-carboxylic
X8 o Zlo R € A

4 br om) 4' hydr oxyb| phenyl (ava| I abI e from TCl

Areri ca, Paoef | and, OR) and
5-chl or hyl fura car bexybi sraci d nmet hyl estgr o
N fronf h, Milumtloaeos Y, or fro

4 dge pic, Ti nt el, UK). Yield: 86 ny.
spectrum (ES) M+ £ 3(?3 Exanpl e 12:

5-(4' - Cbl or o- bi phenyl - 4-yl oxynet hyl ) - f uran- 2- car boxyl i

c aC|CdH1@12H9C] O CocHEGl O3 C18H13Cl O4 204. 658 174. 5851,0,

328. 768" 229.075 304.349

5- (4 ChI oro b| henyl - 4-yl oxymet hyl ) - f ur an- 2- car boxyl i

c ach aeihsl) rigng@n ecidwap pogpachdrising denanl procedure A
ﬁ‘oﬁm-%'h )ﬂ)‘phéﬁé@ (ﬁﬁﬂmmﬁﬁgﬁhdﬁﬁl Mﬂl\%ﬂk%e,fWﬂrQnEg—bromomethyl—

rrca, ort| and

ngfzﬁfccﬁ%ﬁw’é‘@ﬂvi fsti e(mtmaa@;@ Vigdd: i rag-Mdess ypectrame (ES) MH+ =
gescai | able from Al drich, MIwaukee, W, or from
I\/Iaybrl dge pic, Ti nt agel UK) Yi el d 72 ny. Mass

?)

3‘?}QV°3, ) OH i. K,CO3, DMF 0, 0" T/(/_‘&\(
5-4 ro- b‘?’ph.@\(P y| QiYtetayoH-THYr an- 2 AxyTT Cs
was prepared*® usiglg general procedure [ O¥

%dr oxy- 2' - ni trobi phenyl (avail able frof
Anerica, Portland, OR) and

5- cRgB¥%net hyl f UFABIOS- car boxylic acid nmethyl estefmnos
(avalfl bl e from A7d¥i ch, M Iwaukee, W, or from 3%3%2
Maybridge pic, Tintagel, UK). Yield: 82 ng. Mass

speci+(2mN (tES))MHen)i 43y46xyr1Eethﬂi3-ltlﬁoﬂﬂ4ene 2-carboxylic acid was prepared

11(%1 %enlélfatl %P e 'Ex]% ?H)mélif qucgfém I-JQ1\f}ob1}>}162n)71 (available from TCI
Amer1ca, Portland, OR) and 5-bromomethyl-thiophene-2-carboxylic acid methyl ester
(Intermediate 7). Yield: 80 mg. Mass spectrum (ES) MH+ = 356,

Example 20: 6-(2'-Nitro-biphenyl-4-

- 7
0, .0 OH -
N > i, K,COq, DMF 0, 0 oI M on
g MLl o LOHT,0, MeOH, THF N N
N ~ - o}
0 ®
CaHaNO, CoHBIND, CigHya:Os

215.210 230.083 ' 350.334

6-(2'-Nitro-biphenyl-4-yloxymethyl)-pyridine-2-carboxylic acid was prepared
using general procedure B from from 4-hydroxy-2'-nitrobiphenyl (available from TCI
America, Portland, OR) and 6-bromomethyl-pyridine-2-carboxylic acid methyl ester
(Intermediate 2). Yield: 62 mg. Mass spectrum (ES) MH+ = 351.
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0 OH 215.210 174.585 339. 307
5-(4' - N tro-bi phenyl - 4-yl oxynet hyl ) - f uran- 2- car boxylic

waeiah/oners1 pr epar ed usi ng general procedure A f POWEP2004/006611

4- hydr oxy-4' -ni trobi phenyl (available from TCl

Anerica, Portland, OR) and -72-

5- chloronethylfuran 2- carboxyllc aC|d met hyl ester

Eeataple bl & (Bi ) ptidk Athoxytic heid

Maybri dge pic, Ti nt agel , UK) Yi eI d: 40 ny. MVBSS

spect Fum (ES)I\/I—H = 340. Exan'pl e 15: 7

2-f 3- o bi phe < 4- yI oxyr;@bm,(,lp) benzoi c aci g

C12H9 C9H9§r 4. 658 229 QPHBIREJ H, 2200, QP HeRIH/E 794

or o- bi phieny! - -yI oxymst hyI) benzoi

ared usi ng general procedure A from

2 chl or o- 4- phenyl phenol (available from TCl Aneri ca,

Por tiaad, OR) andzleBngrormrret hyl - benzoi c acid net Ryl

est &*? I nt er nedi af€™1). Yield: 45 ny. Mass spectrum

(ES) M+ = 339. Exanple 16:

2- ( 45-(Bitheyyl-biyjoemythyd-prridiner cipoxylicheilreispreapdred using general
E%‘(%cg&grg ﬁE&%&QE 42;%%11?12&6%& 3%%%?%1@ ?f)%ngéﬁlzrbc;h Mélgvlaukee, WI) and 6-
bmpameﬂwhsm@ngéﬁrmmxy wém;rl@y pétﬂr(émermedlate 2). Vield s mg.
ﬂflasggé HPQE@@@[HJF gl (purchased from Maybri dge pic,

Cornwal |, UK or fromlIntermediate 5) and

2bro m_st \ SRR P rl(hnt]%rogagclaa%e

17: 2 (2" - Nltro b| phenyl 4-vyl oxymet hyI) benzoic acid

C12H ; OHOBr O 2_C20HI5NQ (Zbood10 229. 075 349,344 \/(3\(
2-

¥5i ng genkrabl procedure A from
Aydr oxy- 2- ni t robi phenyl (available fro
Anerica, Portland, OR) and 2- br ononet hyl - benzoi c acid

met hyucest er (|1 ntoa{,ermgtl ate 1). Yield: 69 ng. MassCuH;CiNOS
204.658 345.807

r o- bisphef X\Eﬂyl 0B tHPNePH. FiEg7 0i ¢ aci

2-(3-Chloro-biphenyl-4-yloxymethyl)-thiazole-4-carboxylic acid was prepared
using general procedure B from 2-chloro-4-phenylphenol (available from TCI America,
Portland, OR) and 2-bromomethyl-thiazole-4-carboxylic acid ethyl ester (Intermediate
3). Yield: 82 mg. Mass spectrum (ES) MH+ = 346.

Example 23: 2-(Biphenyl-3-yloxymethyl)-thiazole-4-carboxylic acid

. S
i. K,CO, DMF O \ o
OH ii. LIOH, H,0, MeOH, THE 0 x
‘\‘/ \/41( ii. Li ,0, Me! - \/AN
OH

CooHygO CHBINO,S Ci7HigNOSS
170.213 280.115 31362

2-(Biphenyl-3-yloxymethyl)-thiazole-4-carboxylic acid was prepared using general
procedure B from 3-phenylphenol (available from Aldrich, Milwaukee, WI) and 2-
bromomethyl-thiazole-4-carboxylic acid ethyl ester (Intermediate 3). Yield: 65 mg. Mass
spectrum (ES) MH+ = 312.
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spectrum (ES) M+ = 350. Exanpl e 18:
2-f Bi phen. vl - 4-vl oxynet hvl ) - benzoi ¢ acid C12H100
wWG2bBRB0ER1 C20H1603 170. 213 229. 075 304. 349 PCT/EP2004/006611
2- (Bi phenyl - 4-yl oxynet hyl ) - benzoi ¢ acid was prepared
using general procedure A from34-phenyl phenol

aval I abI ef rom AI drlﬁ:h M I vvaukehe

1). Y| eId 50rrg I\/assspectrum(ES)M—H = 305 Exanple

19: . 0
5-( ro bi le_ % g -4}? yl om&éfrmeirhbym L hljgfgc?ﬂ’é\p\f
OH

0Xf c acid C12 7H78r028 C18H13l\658

2 01 355.372

5- (2 - Ni tro-bi phenyl - 4-yl oxymet hyl ) - t hi ophene- 2- car box
ylic @sjod was prepasggs usi ng general procedure Acfdamp

4- hydf8%y- 2' - ni t r oBPPhenyl (avail able from TCl 326.388
America, Portland, OR) and

5-bro @methyll—biphémﬂheﬂexﬁnahﬂpdmidlmaafm)xm o wesprepared

&&rgés%neréxg ocF%urzj & 248 l(lzme%?}il 533}}53'}1%1%%83 euC E@asé@éﬂd%‘%ndge plc,

Tintagyl Cdrm@lled@mmmIntmacdldte ©) Okl R-br@oaR:;thyDivagole-4-

. I, . . ) _
N e 1 A S U TR T ol A 150D
BO(2' - Ni tro-bi phenyl - 4-yl oxymet hyl ) - pyri di ne- 2- car boxy
lic acid was prepared using general procedure B from
Exa@iplel2 31 pdUO BYordo-HiphengRitpltamine tHydvididzatel £ cArherylitGtid
Anmerica, Portland, OR) and
6- br ononet Qyl - pyri di ne- 2- carboxylic acid methyl ester s A o
(I ntergfediate 2). qu,62 NS, spect rum ( ESHNP N_)\(
' e 21: 67 eny -—4-—VILny1TE1—HyI @]
i di ne-2-carboxyli®ewacid C12H100 C H Bf Ngr

19H15NO3 170. 213 230. 063 305. 336 Br
6- ( Bi ,phggyl 4-yl oﬂg%pyl ) - pyridi ne-2-carboxylic Ca,%rgos
was peepar ed usingzgerer al : V380,258 °

2-(4'-Bromo-biphenyl-4-yloxymethyl)-thiazole-4-carboxylic acid was prepared
using general procedure B from 4-bromo-4'-hydroxybiphenyl (available from TCI
America, Portland, OR) and 2-bromomethyl-thiazole-4-carboxylic acid ethyl ester
(Intermediate 3). Yield: 82 mg. Mass spectrum (ES) MH+ = 390.

Example 26; 2-(4'-Chloro-biphenyl-4-yloxymethyl)-thiazole-4-carboxylic acid

s
OH \ o
s I. K,CO, DMF O\/(\_>\(
Br \ o il. LIOH, H,0, MeOH, THF N
\/L\p\( | 2 ] OH
al \\ cl

C1H,CIO C,HgBrNO,S " CyHCING,S
204.658 250.115 345.807

2-(4'-Chloro-biphenyl-4-yloxymethyl)-thiazole-4-carboxylic acid was prepared
using general procedure B from 4-chloro-4'-hydroxybiphenyl (available from TCI
America, Portland, OR) and 2-bromomethyl-thiazole-4-carboxylic acid ethyl ester
(Intermediate 3). Yield: 82 mg. Mass spectrum (ES) MH+ = 346.




procedure B from from 4-phenyl phenol (avail able from
Al drich, MIwaukee, W) and 6-

wonesmoesiy| - pyri di ne-2-car boxylic acid net hyl PesmE®R004/006611
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(Internmediate 2). Yield: 68 ng. Mass spectrum (ES) M
= 306. Exanple 22: 2-(3-CMro-piphenyl -4-yl oxyne
iyl)-thiazol e-4-carboxylic acid C12H9C O C7H8Br NO2S

7HL2C S 204. 658 250. 115 345. 807

et @] - bigphepryy - 451 oxXyees BT ;4 azoq &% oxfxs\(
2 was pr i usi g—gmeral—prtrc

bl or 0- 4- phenyl phenok, (available fromT ri ca

Portl and, OR) and 2-brofonet hyl -t hi azol e- 4-*¥ar boxylic

aci d_et hyI ester (Intermediate 3). Yield: 82 ny.

spectiufh (ES) (H A6, Exanple 23: %%?;fgss

2- ( Bi phenyl - 3- yI oxymet hyl ) - th| azol e- 4-carboxyh 'c acid

R BT T A i e
wasggerpalmde ﬂrqyy&c@@nﬂl iheBth avaﬂable from TCI

%ngé}?da}/{) QH@'Olﬁ)aéiﬁii BMIEOIEE&W] ﬂ*h%lec‘b-caﬁ%kyﬁtﬂéﬁﬁeth Mlester
rompnet hyl - t hi.azol e- -caé‘%gr&xﬂ_l d et hyl
dbnteymedigie 3} Ve e?tzem% aASySRI Iy spect rum
(ES) M+ = 312. Exanpl e 24:
Zxhmple 2 Myl Mpthphebiphehylll gloxmmic dal
xylic acid GlSHlZO C7H Br NO2S Cl H15NGSS 184, 240
250. 115 325. 38 ,
2-(4' -Me - b| pahen 4- g1 ox YL Mor i azol e- a¢
' i S pre si ng~general prGCed, S
4'< yl - bi phenyl - 4 oI °tpur chased from Ma dge pi c,
5 i ntagel, Cornwall, UK 6r fromInternmediate 5) and
2-br orm(g;ﬁtohyl -t bi az(Q,l,@qoég carboxylic acid ethyl esiexos
(Interndefeate 3). Yidh# 70 ng. Mass spectrum ( ES) REEE
= 326. Exanple 25

2- (47 By ‘M‘&h%ﬂ b é’fﬁ lbl—)t‘hl)azdl@-lfl&ﬁﬂi e sad axyrepared
lic acid C12 Cfgr 7H128€ % 199
AsTgIZenerahproseghiire B ydroxybip enyl availablé from TCI

America, Portland, OR) and 2-bromomethyl-th1azole -4-carboxylic acid ethyl ester
(Intermediate 3). Yield: 60 mg. Mass spectrum (ES) MH+ = 342.

thiazole-4-carboxylic acid

s
OH s i. KGO, DMF OVQ\MO
Br\/A\N\ o i. LIOH, H,0, MeOH, THF N L,

O M O

Cy2HieO C;HBINO,S CyrHaNO,S
170.213 250.115 311.362

2-(Biphenyl-4-yloxymethyl)-thiazole-4-carboxylic acid was prepared using general

5 . procedure B from 4-phenylphenol (available from Aldrich, Milwaukee, WI) and 2-

bromomethyl-thiazole-4-carboxylic acid ethyl ester (Intermediate 3). Yield: 56 mg. Mass
spectrum (ES) MH+ = 312.
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2-(4' - Brono- bi phenyl - 4-yl oxynet hyl ) -t hi azol e- 4- car boxy
woi2e0sa001wWas prepared using general procedur e PBTEP2OM/006611
4- br ono- 4' - hydr oxybi phenyl (avail able from TCl
Anerica, Portland, OR) and -75-
- br gnprret hyl ] hi gzol e-14;Lcar boxylic acid

ester

eth
LCANP PR )aN

= 390. Exanpl e 26:

2-(4' - 0P0- bi phenyl -4-yl o | )-thiazol e-4-carbox5
yli C12rQ & Q7 er NCES T k20 NoBS 2M)\(°
57345. 807 N o OH
@< (% - Chl or o- bi phenyl - 43yl oxymet hyl ) - t hi azglg- 4- car box

ylic acid was prepared using general prdtedure B from

4- chl 9595?4' - hydr o%gaai«%menyl (avail able from TCl, c.H,ciNo,s
Aneri &&7 Portiand, ® and 345607

2- brononet hyl -t hi azol e- 4-carboxylic acid ethyl ester

(! nZ;efm@béaiphenyme,ﬂam&mﬂgthim&&aﬂfb&cylwa&ﬁld\ﬁtpared
G ﬁé?%@ﬁfﬁgg‘i‘? MRty bipheng brailable foRuk YT

5 Amegrige PatiandiQ 4-Clild8Bn MORISHRL Bl 2206 S71R 151 PRyl ester

%Etgﬁél&ﬁaﬁg Mk 721'&%.)1\:/It Sit‘c)gézggﬁuen-l SlESc) a%\fl 1ESI(_)Fx:y P%Gc acid was
d

oxymet hy
[ I
g geneyral pro et%u1

SRS VIRV IHREDS

B from

Anerica, Portland, OR) and

2-br hyl -t hi azol e-4-cafhoxyl i c acid ethyl ester ;3 o
(Lnt di at @l\:i)[ i epd: Eﬁ‘%{“qmﬁieo,m&asms_pect rum M‘ﬁq)\(
7. Exanpl e 28N 21(4'-Methoxy-bi OH

. O . .
nyl - 4-yl oxynmet | iyl "X-t hi azol e- 4- car boxy acid
C13H122 C7H6Br NO2S C1 H15NO4S 200. 239 250.°115 341. 389
2- (4 mrdvet hoxy- bicphsvayl - 4- yl oxynet hyl ) -t hi azol e- 4¢ gagdo
xyl i"8*'aci d was pr&$#red using general procedure B't¥bm
4-chl oro-4' - hydr oxybi phenyl (available from TCl

S bt L h B0l B Car oy e ppesged v genered
10 BTG EPA e PbyRiRaRb o Sp R M4 bl aier e hwad ¢

chloddethipk eigrlote-2Qarboxylic acid ethyl ester (Intermediate 4). Yield: 54 mg. Mass

Sgé&%n@@)ﬁk:&ﬁy_j gy et hyl Vthi azol e- 4-carboxylic acid p
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OH C12H100 C7H Br NO2S C17H1I3NG3S 170. 213 250. 115
311. 362

wa-20Biopbmny| - 4- yl oxymet hyl ) -t hi azol e- 4~car boxy PCT/ERe00d/006611

was prepared using general procedure B from
4- phenyl phenol (avail abl e fromyal-drich, M| waukee, W)
and 2- brornonet hyl -thi azol e-4-carboxylic acid ethyl
@&ample(ﬂzmle[ﬁn@iﬂadn&l Byloxyhettdl)-ffai-calhm§11SD8FA folifine-2-
d’312 Exanpl e 30:
- bi phenyl - 4-yl oxynet hyl ) -t hi azol e- 2- car boxy
I ic acid C12HO9CI O C7H Cl I\l@ZSOC17H120| NO S 204. 658

205. 664 345.607 4-(4' - A biphenyl - 4- yl ox
met hyl ) -t hi azol e- 2- car bo@(tca d was prepared using
gener al_=% e BOfrom¥=chl oro-4'-hyd (ybl 0
(aviI yAer i eag onRer t | and, and o ><
4- ot hyl -t hi az0l e- 2—edfboxyl @ Y et hyl sm
&rmedi ate 4). Yield: 71 ng. Masszspectrum (ES)

= 346. Exanple 31: 4-(Biphenyl-4-yloxymethyl)-tm

"azol e- 2- ggfg@oxyl ic acid Cl2H100 C7Had NO2S C(;ELMSNCBS

170. 213 205. 064 311. 362

4- (Bi phenyl - 4-yl oxynet hyl ) -t hi azol e- 2- carboxyl i c acid

was prepared using general procedure B from

4- phenyl phenol (avail abl e from\m M | waukee, W)

and 4- chl or eaedday! -t hi azp 2 i acid ethyl

ester (Interpéttaie 4 d: 54 ngN Hspectrum

(ES)M CH = 294Exanpl -@

| -f5-fBi phenyl - 4-yl oxynet hyl ) - f uran- 2- car bonyl 1- D- pyrr

ol i di ne-2- carboxylic acid G chila& C27H29NCE 294. 310
447.536 CF3COOH CH2Cl 2 C23H21NE6*891. 428

Step 1: 1-[5-(Biphenyl-4-yloxymethyl)-furan-2-carbonyl]-D-pyrrolidine-2-carboxylic
acid methyl ester

A solution of 5-(biphenyl-4-yloxymethyl)-furan-2-carboxylic acid (of Intermediate
8;0.134 g, 0.46 mmol), D-proline tert-butyl ester hydrochloride (Bachem; 0.22 g, 1.1
mmol), 1-ethyl-3-(3-dimethylaminopropyl)-carbodiimide hydrochloride (Avocado; 0.18
g, 0.95 mmol), and N,N-dimethylaminopyridine (0.166 g, 1.36 mmol) in tetrahydrofuran
(10 mL) was stirred at room temperature for 16 h. The solvents were evaporated under
reduced pressure, and water and ethyl acetate were added. The aqueous phase was
extracted three times with ethyl acetate, and the combined organic layers were dried
(sodium sulfate), filtered, evaporated, and purified using a Biotage Flash 40 purification
system, eluting with methylene chloride/acetone 9:1, to give 5-(biphenyl-4-yloxymethyl)-
furan-2-carbonyl]-D-pyrrolidine-2-carboxylic acid tert-butyl ester as a white solid (0.115
g, 56%).

Step 2: 1-[5-(Biphenyl-4-yloxymethyl)-furan-2-carbonyl]-D-pyrrolidine-2-carboxylic
acid

Trifluoroacetic acid (1 mL) was added to a solution of 5-(biphenyl-4-yloxymethyl)-
furan-2-carbonyl]-D-pyrrolidine-2-carboxylic acid tert-butyl ester (0.115 g, 0.26 mmol)
in dichloromethane (4 mL) at 0 °C. The solution was allowed to warm to room
temperature and stir overnight. The solvents were evaporated under reduced pressure
and ethyl acetate was added. Aqueous sodium hydrogen carbonate was added carefully,

the layers were separated and the organic layer was discarded. The aqueous layer was
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Step 1: 1-[5-(Bi phenyl-4-yloxynethyl)-f
ar an- 2- carbonyl ]-D- pyrrolidine-2-carboxylic acid

worbisylooBst er A sol ution PCT/EP2004/006611

of 5- (bi phenyl - 4-yl oxymet hyl ) - furan- 2-car boxylic acid
(of Internediate 8; 0.134 g, 0746 mmol ), D-proline
tert-butyl ester hydrochloride (Bachem 0.22 g, 1.1

sekd td pERyith 8M BrClan® tyeauliinoOmi-apid Waseatrbaed threagmes with

hydr ochl orj de (Avgcado; 0.18.g, ,0,9 ),

Rt T Sr R IRT e cTPHisd dyiedy (Rt iR, fitered, and

&vaboaitedd The vesidueid trituyatediwithtethrer guidathe sadishwas filtered to give 5-
erat, L o) 5 RS et €y 2nB6RfRMAcid (64 mg,

R Pl SR e B P Y PRED IR cid (64 mg

o9 pasairbife soflde aqueous phase was extracted three

times with ethyl acetate, and the conbi ned organic

Eauepie 38el@ i i[sdB{peaylunyisuyrhéhel) fufan-2-eirddnyl]-piperidine-2-

evapor at e%, and purified using a Biotage Flash 40
%ﬁ@f-@é&ﬂ—on system eluting with nethylene
chl oride/ acetone 9:1, to giv

5- (bi phenyl - 4-yl oxynet hyl }-
furan-2-carbonyl]-D pyrrpli i@é-\z-carboxylic acl
tert-bupyl oe\s}b\g\aéoa whi solid (0.115~g Oﬁﬁm\?oep
2: 1- o EDC, DMAP O o o
i rbnyl]-Dp fral
c acid (1 nl

nyl - 4- yl oRynet hydl )} Hue an- 2
-2-carboxylic acid Trifluoroace

was added to a sol ution of 5-(bi phenyl - 4-yl oxynet hyl ) -

furan-2-caghonyl ] - D-pyrrolidine-2-carboxyl i E=fafPd

tert-butyl®@&8ter (0.115 g, 0.26 nmol) in '

di chl oronet hane (4 nmL) at 0 OC. The solution was

allowed to warmto roomtenperature and stir

overni ght. The sol vents wer GMW gnder reduced
pressure and ghhyl acetatefwqgs a . YAqueoqus sodi um

hydr ogen car penatie wa car ef ul | YN~f h&| ayers
were separated and th gani c | ayer di scar ded.

The aqueous | ayer wasacidified to pH2 wth 1M HO and

the resulting mxture was extrggived three tinmes with

et hyl acetate. The organic | ayé¥$swere conbi ned, dried
(sodium sul fate), filtered, and evaporated. The .
ISesp U eravp $- [54(Bipheayletylokyhethty) duramadatboayl qlipaidiaes 2-carboxylic

filt d to give 5-

(aﬁﬁd;ﬁ%ﬁff‘t-eﬂ- yl oxymet hyl ) - f ur an- 2- car bonyl ] - D- pyrrol i di

ne- 2- car boxylic acid %64 ng, 649 as a white solid. )
Exan sol@on of 5-(biphenyl-4-yloxymethyl -furan-2-carboxylic acid (of Intermediate

& 368 g;d.% %ﬁhﬂﬂ %E%g,'l b eI TRl L) 0f189 3085 SaidRNYdthyl-3-(3-
prperi di ne-2- car X§|_.I C.aci )

dimethylaminopropyl)-carbodiimide hydrochloride (Avocado; 0.13 g, 0.68 mmol), and
N,N-dimethylaminopyridine (0.083 g, 0.68 mmol) in tetrahydrofuran (10 mL) was
stirred at room temperature for 16 h. The solvents were evaporated under reduced
pressure, and water and ethyl acetate were added. The aqueous phase was extracted three
times with ethyl acetate, and the combined organic layers were dried (sodium sulfate),
filtered, evaporated, and purified using a Biotage Flash 40 purification system, eluting

with methylene chloride/acetone 9:1, to give (rac)-1-[5-(biphenyl-4-yloxymethyl)-furan-

20 2-carbonyl]-piperidine-2-carboxylic acid ethyl ester as a colorless oil (0.085 g, 59%).
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pi peri di ne-2-carboxylic acid ethyl ester A solution of

5- (bi phenyl - 4-yl oxynet hyl ) - f ur-a8--2- car boxyl i c acid (of
Internmediate 8; 0.098 g, 0.33 nmol ), ethyl

[Sitge 2o (tanpl € 5{(Bighehgl-yBxh3thgl)-farah82-@uiblohyl | -piperidine-2-carboxylic
I-e hyl - 3- (3- di et hyl am nopr-opyl ) - car bodi i m de

hy rochl ori de (Avocado; 0.13 g, O 68 mmol ), and

N, N-di et hyl am nopyri dine (0.083 g, 0.68 nmol) in

tetr dhwmmmpﬂﬁh(mhmpxmgimowdr@& Q027 goPrp4 mmol) in water (1

LATPRA IS 16 PtoldBodlor (Fhg. o0l @g@&aﬁgr ? REfh-2-carbonyl]-
VP @ 1diRgrd &aﬁbﬂ%ﬁ%@ﬁ%ﬁ&l e,s%é% Sretls O bt detf%rvééoﬁlran (3 mL)
tandBhethaidl (2bi)| Thembate waasdrritdoveanight Madony @apetature and then

d_(sodi
B Rt At ol By Wl FRspperate were
pdded, |andtth©mnstys&tmac@hﬁﬂd| to @H/\Z withriBVIiyClemmel the mixture was

%%9 t%? @rltrgg ?%1%9% Fh }1&% A e cgmlbine ganic layers were dried (sodium

% oxynet
od, it iDL %&s@@ﬁwaﬁ tarlt&éqt@d vithythegskheether and

Qﬁss@lv@@irﬁghﬁﬁ& vadrk refn@ov@@% Paste@ i &ECQB géie (rac)- 1 5-(bi henyl -4-

(o hdrhero Bl e yhox ey z%ﬂzwgasa@ =R IR

hwyHd.oxi de nonohydrate (0.027 g, 0.64 mmol) in water (1
nm.) was added to a solution of

(g am)n;lé L15 ( SiLs QERXI mﬁ 4)4'18%%/ lfgll‘af'l% @aﬂbgnﬁ?%&%m 'glg%lopentane

o Tre= 4 Cdr ooXxXy sSter

P
mﬂg&dﬂ@trahydrofuran (3 m_) and met hanol (1 ).

The m xture was stirred overnl ght at roomtenperature
and then the solvents wer8 por at ed under reduced
pressure. Water and et hy [ ate were added, and the

T‘

with 1M HC andghe/\

m xture was aci |edtop

m Xt ure e 8 three times with et ac )

The @ organi g | ayer SPHEPE dri e m HN\Q
Q o

sul filtered, and evaporated. TI eS| due was

tritwfated with ether. The ether and \
CygH440 CosHasNO
21;4.2511 04 251 922 82 °

LIOH, H,0 HN
MeOH, THE O
——————
Ho ©

Cp4HyNO;
405.455
Step 1: 1-{[5-(Biphenyl-4-yloxymethyl)-furan-2~carbonyl]-amino}-cyclopentane
carboxylic acid methyl ester

Acetyl chloride (1 mL) was added to a cooled solution of methanol (10 mL) and the
solution was allowed to warm to room temperature. Cycloleucine (Aldrich; 0.3 g, 2.3
mmol) was added and the solution was allowed to stir overnight at room temperature.
The solvent was then evaporated to give cycloleucine methyl ester hydrochloride as an
off-white solid which was then combined with 5-(biphenyl-4-yloxymethyl)-furan-2-
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di ssolved inpurities were renoved by Pasteur pipette
to give (rac)-I-[5-(bi phenyl -4-

weol2eosyooetshyl ) - f ur an- 2- car bonyl | - PCT/EP2004/006611

ri peridine-2-carboxylic acid (66 ng, 83% as a white

SO|Id Exanpl e 34:
[5-(Bir furan 2-car bonyl | -am no

R | - 4-yl ox nethylé
b OT BER Sh Tt DS O imrarl, T BPESEENGS
&ﬁéet@;ﬂﬂnﬂib?)réﬁz) LdrEbtiihROhYEEEh o HHE (A2RER3NP28408.64 20nol), and

ﬁtﬁ?l%émfféﬁlﬁﬂaﬂg%m@w Ot Ayrpob i seravde mm/ P lnT hereaction
ity egsetitrad et eainb conyperatuecforl 16k Ty SOﬁ&hﬁ;rweﬁ@ @\tafpbrated under -

&Qhﬁer&n%FSS%%%%%?‘a?ﬂ SRS Greige FRASE i adbecRs phse e
exgractedrintee fiipess atithr ehyl@yetitel amdche eor@mrxstdmgumolaﬁergwe@ died
(BRiuy Mﬁte@dﬁ‘l@&e@@q eﬁd??ce& %ﬂzp’uﬁﬁh%ﬁn L lB%@gﬁf‘lgshhéfd nﬂunﬁcatmn

over ni t at roomt erat ur e SO Ven
&P Flglﬁléla WiEh @F%lew elorideiaserne et tig Bivedt 6 p-(biphenyl-4-
ﬁyﬂ}frﬂﬁhﬁlmﬂﬁ 2.8arBOnflf-hmMbH §cloprtehdvaitryN@scid BRhyl ester as a

%ﬂggﬁﬁﬂgﬂ$©é4&§PéQynethyI) furan- 2- carboxylic acid (of
Internmediate 8; 0.085 g, 0.29 mmol ), |-ethyl-3-(3-
Seprdt hi/ﬂsa@lphﬁﬂybhywmﬂwbbﬂlram@etarﬂmrjﬂemhim}J}cg‘dopentane

&ﬁ@ d0.128 g, 0.67 nmol ), and

N, N- nethylanlnopyrldlne (0.16g, 1.3mml) in
tetrahydrofuran (5 nL The reaction m xture

sti ri&ugen phlthiym dy é’foét@rfé(’ff@’fy duede (0085 Zéblﬂ(réﬂ])t ig water (1 mL)
wey Rlded eposclhesh bNOers- I?Io&?ﬁxléﬂﬁl) RPsh mhﬂfonw%mmo}

P daG-fiduliCida sty fsﬁergﬁf@? S04 D G Eatrofuran (3 mL)

amhheﬂhedoldﬂ gal). The ayeusvvessaticred ederfighdiatiroosn ka‘nqieee)ture and then
tf’l_JF s&l@&ﬁSWe e%??&rgtelaglﬁld%n%flg%dlpfer & reué ISrM tlﬁ (ﬁﬂe i ?(?deg and the

©hitiomi ‘M@/eatrectgﬁ avithethery egaqveous-l{txes M(ab agdréie;l hmhl M HCl and the
@R @Hrﬁcté&' ﬂﬁ‘@e BmEANHRR @t‘ﬁgﬂ .elc@f!ﬂté1 9‘}16 EM&E?@?%&%&E&I@QS were

xylj c..aci ester as col or ess o0l
c% y sod1um sultlggzs é/ltered and evaporated to give 1-{[5-(biphenyl-4- yloxymethyl)

furan-2-carbonyl]-amino}-cyclopentanecarboxylic acid (61 mg, 69%) as a white solid.
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Step 2:
| -{[5-(Bi phenyl -4-yl oxynet hyl ) - fur an- 2- car bonyl ] - am no

we-200s00078€Nt ane car boxylic acid A solution of PCTHP20WM/006611

hydr oxi de nmonohydrate (0.085 g, 2.0 mml) in water (1
nm.) was added to a solution of-80-

| - {[5-(bi phenyl - 4-yl oxynet hyl ) - fur an- 2- car bonyl ] - am no
1Glyeagen spthessri68hndsexyl i ¢ aci d nethyl ester (0.092 g
0.22 mmol ) in tetrahydrofuran (3 nL) and nethanol (1

M) . THeGollGwihy teltsWaSe Sdrtibd 66k 1A\RA& 19 AkteRhid AR ctivity of the
tegg)era ure.-an tgen the sol vents were evapor at eoY
JREEPUE 8Hn€)l?é sure. 0.5M NaOH was added and the

solution was extracted with ether. The aqueous | ayer
was dovetliefuil per welt 6f shibbtkiEk sadatdod bﬁqtﬁhﬁigtgi‘ﬁtogaﬁ(zlﬁz mg/ml), 21.6

. . ; y
OB 8 P 0B 583842 O
shaylelveipernid ¢ hugfegwasaddefl into a polystyrene 384-well assay plate (BD

[BRoscith 3% Mot dRs MRS L Avell) at various co centr?tions (’30-57 uM) in 30
ogél; -am no} - cycl opent anecar boxyli1c acid

furan-2-carb
sty i5e, B 73 AT K 7l plaSgelus 9 oM SDamyce added to
dabé@t Yayjﬁmef(ﬁdwmwits 5@4{; .@iz?m?@élﬁti@ﬁ(m ;ﬁﬁvv&l)]tccoi]gﬁixﬁﬁg 8k cdgen
et.erm e i Vi Q onpounds or,mul a
TP o RS sials Bgoe 02 ARERL) et dcirogenase (0.27
caghtrd) ini50gniyl ToobkH, §H 8322 PpMIDTT 2id Boviné @Bﬁng[hlglgﬁﬁl&s./\, 0.2
. DH i n .
éﬁ_ gf?’}){%@y ORENPNEINGY BREUBRE R oy s THBR D, 80 solution
poibpyt glyeagen serhaseMas addesingsl the toy BIX Belbadiceluows)!-2. To the
GotrBRUME wals oF E0mnS 119 iRl HdeBd ki@ Qfator, %lucose 6-phosphate
%ﬁgggﬁ%{atl ns (p-g7 m\) |n130 i gl ycyl gl yci ne, pH
163> Iiaceion todhefpaygre solysions | b rrachanvertyke Vs drsybated at 37
PO./ Tlli@als@es/qﬂa/te Waaﬂﬁsn(reslﬁ.li fd)ﬂ'alSsoSbaZ&% ﬁt ﬂll)zr}fﬁ( 16%n§gl‘dé§ﬂ/1 %‘It)re( fedder every
ne ont ai i ogen synt hase : ,
Buiics bop adal bR PimbER0r Y oY ge

pyruva m), lactate dehydrogenase
(0.27 mg/mM ) in 50 MM Tris-HCO, pH 8.0, 27 mM DIT and

bovi Abe sagyum akibiyr{ witlf 8S#ithow coipolndass celtaideded oy thieeeaction

sasaia Rt 00 im0yl A0 gl ST
fiopultipn ofglyragen syRRGRALVILY. by, areprepRINEAL aeUonceRsTatigns was

edlcled B shefoloWwRigtoafgled a known activator, glucose
6- phosphate (18.9 nmM in addition to the enzyne

solution. The.reaction m, e was incubated at 37 OC

The assay 5F§¥8u@§gnfﬁgﬂ]§§ »for absorbance at 340 nm

on a Tecan Utra reader every 3 mnutes up to a total
vhedRaisribe eection rate of the enzyme in the presence of compound and Rt is the
reaction rate of the enzyme in the absence of compound.

SC2.0 is defined as the compound concentration that is needed to stimulate 200%
of the enzyme activity.

It should be understood, of course, that the foregoing relates to preferred
embodiments of the invention and that modifications may be made without departing

from the spirit and scope of the invention as set forth in the following claims.



10

15

20

The enzyne activity (with or without conpound) was
calculated by the reaction rate and represented by the

woptiéspad7sdensi ty change (DOD) per m nute. Per ceat/EP2004/006611

stinmul ati on of glycogen synthase activity by a
conmpound at various concentrat8pns was cal cul ated by
the following fornmula: %stinulation = 100 RS/ Rt,
where Rs is the reaction rat@anhsthe enzyne in the
presence of conpound and Rt is the reaction rate of
the en N of conpound. SC2.0 is
defi %é%)éﬁpét)ﬁle&&g%ﬁ%gﬁﬁgﬁgoncem ration that is needed
to stinulate 200% of the enzyme_gctivity. It should be
under st ood, of course, that theRh@regoing relates to
preferred enbodi nents of t in%;ntion and t hat
nodi fi cati ons maybe nmade witRot ‘de(@m ir rem t he
spirit and scope of t qvention as (f)rt?g)tr in the
fol |l ow ng clafﬁg)CIai A conpound of formula (I) (D
etk o car bocyclic or heterocyclic
pendently selected from

wherein Ar is 2L
ring; Rl, R2 ghd R
the group con .

g of | owam al kyl, | ower al koxy,
trifluoronethyl ,~hal ogen, hydroxy, am no,,al kyl am no,
di al kyl am no, cyano and nitro; R4 is hydrpxy or an

am no acid attached through a nitrogen atom of the
afereon acid; nis 0, 1, 2, 3, 4or 5 mis 0, 1, 2, 3
or 4, pis 0, 1 or 2, and sis 0, 1 or 2; or a

ar | \it t,pereof, provided
t%Eat %%%%%%&Aérmﬁ&?%&r)gny t:@ro a{tﬁghg’ are zero and the
d_ 4 ith S - [5-
%Q,r@oa%% R3I asre ?1? epgrll en?lgf selected E:rom the group consisting of lower alkyl, lower

alkoxy, trifluoromethyl, halogen, hydroxy, amino, alkylamino, dialkylamino, cyano
and nitro;

R*  is hydroxy or an amino acid attached through a nitrogen atom of the amino acid;
n is0,1,2,3,4 or 5;

m is0, 1,2,30r4;

p is0,1or2,and

s is 0,1 or2;

or a pharmaceutically acceptable salt thereof,

provided that
a) when Ar is furanyl, p and s are zero and the compound is not either S-1-[5-
(biphenyl-4-yloxymethyl)-furan-2-carbonyl]-pyrrolidine-2-carboxylic acid or 5-
(biphenyl-4-yloxymethyl)-furan-2-carboxylic acid,
b) when Ar is phenyl, the compound is not either 3-(biphenyl-4-yloxymethyl)-
benzoic acid or 2-(biphenyl-3-yloxymethyl)-benzoic acid, and
c¢) when Ar is thiophenyl, the compound is not 5-(biphenyl-4-yloxymethyl)-
thiophene-2-carboxylic acid.
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(bi phenyl - 4-yl oxymet hyl ) - furan-2-carbonyl ] - pyrrolidi ne
-2-carboxylic acid or 5-

woOhogveorsh - 4- yl oxynet hyl ) - f ur an- 2- car boxyl i ¢ aeCu/EPR0O¥/006611

when Ar is phenyl, the compound is not either

3- ( bi phenyl - 4 onxynethyI) bew2ei c acid or

2- (bi_phenyl - | oxynet h I) benzoi c acid, and c) when
Ar i g ﬁﬁPE@HEﬁ Pfﬁ¥ﬁﬁd #pound i s not

5 ( bi phenyl - 4-yl oxymet hyl ) - t hi ophene-2-carboxylic

aci d. 2. A conpound of formul O ay ANRYIRD)R) (1 a)

wherein Ar is an aromatig~arbocyclic or heterocyclic
ring; RlL, R2 ariﬁ1,RS ar pendently sel ected from
Of o\

t he group consi sting er al kyl, | ower al koxy,
trifiuoronethyl ogen, ydroxy, am no, alkyl amn no,
di akyl am no, cyg 5

am no acid attached

d nitr& R4 is hydroxy or an
t hr ough a nitrogen atom of the
amno acid; nis 0, 1, 2, 3, 4 or 5 mla O, 1, 2, 3
or 4, and pis 0, 1 or 2; or a pharmaceutical”
accephakl,e salt thereof, provided that a) when Ar is
furanyl p is zero and the conpound is not either
henyl - 4-

&ﬁ@ﬁﬁ ?u?ﬂ?@ﬂ”@h%%H&%ﬁWﬂ$hﬁyﬂgol|d|ne 2- car boxyl i

C aC|d or 5-(bi phenyl -

R eyamelt Biydry 1ﬁd¢p&i&e&ﬂ?aﬂb@w FogateGro®) cHRENAOS Idwer alkyl, lower

phen he con not, ej t her

3- (b%{ﬁéﬂ hyﬁlﬂ ﬂgyﬁ,el} Qe h)@é?&yo amines alkylgmino, diakylamino, cyano
2- (ba Bitmo; - 3- onxynethyI) benzoi c acid, and c) when
Ar i s thiophenyl, the conpound is not "

52 I( bishaRsky of aX LSRN chel 0058 R it o R ALRIN Y 1S amino acid
n is0, 1, 2, 3,4 or 5;
m is0,1,2,3 or4;and
p is0,1lor;

or a pharmaceutically acceptable salt thereof,

provided that

a) when Ar is furanyl, p is zero and the compound is not either S-1-[5-(biphenyl-4-

yloxymethyl)-furan-2-carbonyl]-pyrrolidine-2-carboxylic acid or 5-(biphenyl-4-
yloxymethyl)-furan-2-carboxylic acid,

b) when Ar is phenyl, the compound is not either 3- (b1phenyl -4-yloxymethyl)-
benzoic acid or 2-(biphenyl-3-yloxymethyl)-benzoic acid, and

c) when Ar is thiophenyl, the compound is not 5-(biphenyl-4-yloxymethyl)-
thiophene-2-carboxylic acid.

3. The compound according toclaims 1 or 2, wherein R', R* and R? are hydrogen
atoms.

4. The compound according to claims 1 or 2, wherein n is 1 and R? is selected from

the group consisting of a methyl group, a methoxy group, a halogen and a nitro group.
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3. The conmpound according toclains 1 or 2, wherein R1,
R2 and R3 are hydrogen atons. 4. The conpound

weaceErodo’sg to clains 1 or 2, wherein n is 1 and8CREP2®4/006611
selected fromthe group consisting of a methyl group,
a met hoxy group, a hal ogen and83 nitro group.5. The
conpound according to claim4, wherein the halogen is
chl o-iThe comppradpererdigg torelaine brphsusia theleadegrnrigclilgrine or
oaiig® 1 or 2, wherein mis 1 and R2 is a chlorine
atom 7. The conpound according to clainms 1 or 2,

wher ei d according tq cl

whor G1TReBoF BB S Atrol G TDUEG HHG: SORBBUAYS JeB8 T chlorine
atoncl aims 1 or 2, wherein Ar is selected fromthe

group consisting of phenyl, furanyl, thiophenyl,

pyri4i 'com?)ggngg&c%%&hg E 4c1319ns h(ﬁr f‘%ﬁ‘i@&?‘:ﬁg ;agcording to

cl ai ns ereln I'S ydr oxy roup. 11. The
compound according tg clains 1 or 2, wherein R4 is
pr ol $-ride campaupg acopdipg & dawmm burkereiaPgtgrna s G t r ogen
atom 12. The conpound according to clains 1 or 2,

where |'17hetcbﬁlp©£iﬁ@ atbogdding t& ehiegs leek ¥, whardil Ar gy selepted from the group
consi. St

o5tk B em: BieRpen MEId TERERY: aci o

3- (bi phenyl - 3-yl oxynet hyl ) - benzoi ¢ aci d;

3- ( 410. bt hginpbimdeseptding yd dsipnsdtdn?, Whsi B! is adwidenxyl group.

3- (4" - brono- bi phenyl - 4-yl oxymet hyl ) - benzoi ¢ aci d;

3- (41r qik %ﬁgeﬁmw&mﬂ g ¥d QxRt i, vhbRNZRY B p@@m&, attached to

-(2"-nitrao-Dbi pheny]| - -onxynethyI) - benzoic aci d
Gﬂnﬁﬁ%Pﬁg%VuﬁbHﬁ%ﬁ?%ﬁﬂaVF%xynethyI) benzoi ¢ aci d:

2- (3-chl or o- bi phenyl - 4-yl oxynet hyl ) - benzoi ¢ aci d;

2- (412 fl&iefmhtﬂbiuﬂﬁe)ﬁwrdﬂrgyﬂoaxamﬁtlhgﬂz ~Wemnaiaithe aclinqbpund is selected

é %éﬁ- tro- bg henyl - 4-yl oxynet hyl ) - benzoi ¢ aci d; and
ﬁﬁgﬁ?I-ﬂ ‘F&& nmet hyl ) - benzoi ¢ aci d.

3-(3-chloro-biphenyl-4-yloxymethyl)-benzoic acid;
3-(biphenyl-3-yloxymethyl)-benzoic acid;
3-(4'-methyl-biphenyl-4-yloxymethyl)-benzoic acid;
3-(4'-bromo-biphenyl-4-yloxymethyl)-benzoic acid;
3-(4'-chloro-biphenyl-4-yloxymethyl)-benzoic acid;
3-(2'-nitro-biphenyl-4-yloxymethyl)-benzoic acid;
3-(4'-methoxy-biphenyl-4-yloxymethyl)-benzoic acid;
2-(3-chloro-biphenyl-4-yloxymethyl)-benzoic acid;
é-(4'—methyl-biphenyl-4-yloxymethyl)-benzoic acid;
2-(2'-nitro-biphenyl-4-yloxymethyl)-benzoic acid; and
2-(biphenyl-4-yloxymethyl)-benzoic acid.

13. The compound according to claims 1 or 2, wherein the compound is selected

from the group consisting of



13. The conpound according to clains 1 or 2, wherein

the conpound is selected fromthe group consisting
wohRe0s5(0867inl or o- bi phenyl - 4-yl oxymet hyl ) - fiiran- BeTarbmxd06611

lic acid,

5- (bi phenyl - 3-yl oxynet hyl ) - f ura®t 2- car boxyl i ¢ aci d;

5- 24' - et hyl - bi_phenyl - 4-yl oxynet hyl ) - f ur an- 2- car boxyl i

coAeichloro-biphenyl-4-yloxymethyl)-furan-2-carboxylic acid;

5- (4" - br ono- bi phenyl - 4-yl oxymet hyl ) - f ur an- 2- car boxyl i ¢

a-(lsiphenyl-3-yloxymethyl)-furan-2-carboxylic acid; _

5-(4' - chl or o- bi phenyl - 4-yl oxyrrxgt hyl) - furan-2-car boxyl i

C id. . ..
é_?gTrg%tPYIF%P %‘%%‘é‘ﬁ@?%%ékwé%ﬁywbwhaﬁc@; carboxylic
acid;, and
'53-(4):bravinp rgplvinyhé o xyaneghyd) furet-ydayb dxvtianci@;- car boxyl i c
acid. 14. The conmpound according to clainms 1 or 2,

5 Ver ehlbrd BepHeaPa R (Rran-Bl Db g
r hg{]yl - i yiﬁi)xy?r’ét ﬁ%-t%}?gp%rear?e?fglgjg’@%cxw#’c aci d.

The conpound according to clains 1 or 2, wherein
t]'ﬁéz ‘6‘6%8’%“%@4@ e fugpn-2 arbgrdisrcibasist i ng of
6-(2' - ni tro-bi phenyl -4-yl oxynet hyl ) - pyri di ne- 2- car boxy
15- @'ﬂmﬁr@bipﬂledyl-él—yloxymethyl)-furan—Z—carboxylic acid.

6- ( bi phenyl - 4-yl oxynet hyl ) - pyri di ne- 2- car boxyl i ¢ aci d.

16. T C i to.clai 1 or. wher ei n, , \
the carmmunifesPRERalito L) TorBr Thstiadne Futpais s-0-
aiira-binhieylod-plogmmasthyl) sty pbeyerdtdastiorylihaddol e- 4- car boxy
l'icacid;
10 2- ( bilplEdondotneaeat clafi v | 5,
e T Eneny ) R R P R IR S B plected
o tlgcgr?ﬁ consisting o
2- (4" - bronp- bi phenyl - 4-yl oxynet hyl ) -t hi azol e- 4- car boxy
I6-@"-aitiadbiphenyl-4-yloxymethyl)-pyridine-2-carboxylic acid; and
2-(4' - chl oro- bi phenyl - 4-yl oxynet hyl ) -t hi azol e- 4- car box
L i1di_ T C
)26(23%}@%*1% KI-OB‘Y%ﬁ%‘P@ Eyil-dfll?eog(farlrrr]ajto W}C)"l-c%% azol e- 4- car boxy
lic acb&i 2-(4' -methoxy-bi .
r henyf--1AerrBipprBe Rgfordingita slaines Yo miwxsinitihe eomiphund is selected

15 Zrofbthelzedi cohsigtinxyfret hyl ) -t hi azol e- 4- carboxyl i c aci d,
4-(4' - chl or o- bi phenyl - 4-yl oxynet hyl ) -t hi azol e- 2- car box

lhcoaci g, and . S
$ Rty taigmaetiydy tinelebrabondisasiy | o
acid.17. The conpound according to clainms 1 or 2,
wHbipdenyl tdogompbyb dhiagolsdl achaxylif acdy t he gr oup
consi sting of
2-(4'-methyl-biphenyl-4-yloxymethyl)-thiazole-4-carboxylic acid;
2-(4'-bromo-biphenyl-4-yloxymethyl)-thiazole-4-carboxylic acid;

20 2-(4"-chloro-biphenyl-4-yloxymethyl)-thiazole-4-carboxylic acid;
2-(2'-nitro-biphenyl-4-yloxymethyl)-thiazole-4-carboxylic acid;
2-(4'-methoxy-biphenyl-4-yloxymethyl)-thiazole-4-carboxylic acid;
2-(biphenyl-4-yloxymethyl)-thiazole-4-carboxylic acid;
4-(4'-chloro-biphenyl-4-yloxymethyl)-thiazole-2-carboxylic acid; and

25 4-(biphenyl-4-yloxymethyl)-thiazole-2-carboxylic acid.
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15

| - [ 5- (bi phenyl - 4-yl ox
nmet hyl ) - furan- 2- carbon7l]-D-pyrrolidi ne-2-carboxylic

wacbaoo¢rsac) - | - [ 5- ( bi PCT/EP2004/006611

rhenyl - 4-yl oxynet hyl ) - f ur an- 2- car bonyl ] - pi peri di ne-2-c
arboxylic acid; and [|-{ -85 -

[ 5- (bi phenyl - 4-yl oxymnet hyl ) - f ur an- 2- car bonyl ] -am no}-c

ycl opénthnewap bmnddccerding to.cladiBs AopLowkasinfthe cémpound is selected

m&ﬁ@g@grbggcgﬁsiﬁng%@pound of formula I according to
claim 1, ich process conprises reacting a conpound

f r.oul a (1 @) erein Rl, R2, mand n are as
S‘éﬁ“ﬁ’é@yﬁnﬁl“%ﬂywﬁiﬁh%f%r%%ﬁamﬂeDrm'r@lida@ezwxbhméic acid;
compound of forrmula (Il1l) F (P) LG ,Ar (D

(R [S) bty R: whay fiethyBr furd832- carbdng SpipéliRe 248 RFEL acid;
Iaﬁfld aiml, LGrepresents a |eaving group such as

chloro, bronmo or iodo, and R5 represents a protecting

giroup _and subsequently cleaving the protecting group

tlof [éﬁb’@hﬂnﬁ‘%ﬂmﬁhﬂéfﬁl@wZmiirbO(lYl)-a(rﬁmdfieo:yeldpeﬂanecarboxylic acid.
signifies hydroxy, and Ar, RL to R3, mn, p and s are

as deRi Aeeodets bl eHePrdparaish ORf AU Jf?@ﬁﬁﬁlﬁg al:&)'réing to claim 1,
Cc ound with an ester of an amno acid in the

6‘8% CESHFOBPSSnd DMAP and subsequently cl aevi ngt he

ester group, to obtain a conpound of fornula I,

wher edantiiRda cempouadofformaladllat t ached t hrough a

ni trogen atom of the amno acid. 19. Conmpounds of

formula (1) according to clai mOmhen manufactured by a
process according to clai A8 20. A pharmaceuti cal

conposi tion conpri nd of fornmula (1) R3

(CH2) (S)-AO-R4

Bing a q

2
R%(m)

(II)

wherein RY, R%, m and n are as defined in claim 1,
in the presence of a base with a compound of formula (III)

3
'T P

LG (111)

Ar
" N(CH,),-C(O)-RS

wherein Ar, R®, p and s are as defined in claim1, LG represents a leaving group such
as chloro, bromo or iodo, and R’ represents a protecting group, and subsequently

cleaving the protecting group to obtain a compound of formula (I)

3
T 9]

O Ar
7N (CH,)-C(O)-R
R, Q |
@ R

ey
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(D wherein Ar is an aromatic carbocyclicor
heterocyclic ring; Rl, R2 and R3 are independently

weeb@agnew1from t he group consisting of | ower aPkYIEP2004/006611

| ower al koxy, trifiuoronethyl, hal ogen, hydroxy,

am no, al kyl am no, dial kyl am n86-cyano and nitro; R4

is hydroxy or an am no acid attached through a

ni t r ohereimRosignifies Inelraxy mol AGiR) to Rirs,n0p and s 2re 28 defineskin claim
S, migO, 1, 2, 3 or 4 and pis 0, 1 or 2; or a

phar naceutical |y acceptable salt thereof; and a’ .

phar Aadenally ceadtips fais epnpoyns with a1 eterpf@ngmino acid in the presence of

adj uE@ﬂja arﬁilDl\/ﬂkHDQ‘lﬁH g{?]@@?te%@;z&rla 8 kgtéx%}%gg,rm rob?‘dhﬂ c@mpound
conpo (0] or mul, a a . -
wher 8 ity & Vhte Brsahaiay éﬁ;@%@%&h hielh? Ggrach gtom of the

ri ngamkitlg adtl.and R3 are i ndependently selected fromthe
group consisting of | ower alkyl,|ower alkoxy,

trifl , ; . ' '

i al AT ER s of AR RET) s GHEAAEIo IR Dbl wikL LR by o
anvages aamrdirmuoa%e!wdl& hrough a nitrogen atom of the

amno acid; nis O, 1, 2, 3, 4 or 5 mis O, 1, 2, 3

or 43080 ?h&rﬁa%e@bicalc&ﬁ SitidH cornRbaigesibdial Jf formula (I)
acceptable salt thereof; and a pharmaceutically
acceptable carrier and/or adjuvgat. 22. The

phar maceuti cal conposition accoqd@hg to clainms 20 or

21, provided that a) when £ isafuranyl, p is zero and
the conpound is not either S>P(Af5\@yﬂpg§0ﬂbyﬂw

1

(I
wherein
Ar  is an aromatic carbocyclic or heterocyclic ring;

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

and nitro;
R*  is hydroxy or an amino acid attached through a nitrogen atom of the amino acid;
n 1s0,1,2,3,4 or 5;
m is0,1,2,3or4;and
P is0, 1 or 2;
or a pharmaceutically acceptable salt thereof; and

a pharmaceutically acceptable carrier and/or adjuvant.



yl oxymet hyl ) - f ur an- 2- car bonyl | - pyrrol i di ne- 2- car boxyl i
c acid or 5-(biphenyl-4-

wolesyooetsiy| ) - f ur an- 2- carboxyl i c acid, b) whenPA&T/EP2004/006611
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phenyl, the conpound is not either
3- (bi phenyl - 4-yl oxynet hyl ) - benz® ¢ acid or
2- (bi nyl - 3-yl oxynet hyl ) - benzoic acid, and _c) when
Ar ( i SE l{]% %}mg}q%qﬁcglﬁgn@)éﬁ%gg seMpEisingta compound o)f formula (Ia)
5- (bi phenyl - 4-yl oxynet hyl ) -t hi ophene-2- carboxylic
aci d. 23. The pharmaceuti cal, CoqupoBi(RP oW EHEBXI ng to
. R2 and R3 are hydrogen
atons. 24. The ﬁﬁ@gnace dl conposition according to
clainms 20 or 21, wherein 1 and RL is selected from
t he group consi sffingjof a nmsthyl group, a methoxy
group, a hal ogena nit rd?ﬁrmoup. 25. The (a)
pharmaceuti cal composition according to claim 24,
wherein the hal ogen is chlorine or bromne. 26. The
p?ﬁé ceutical conposition according to clainms 20 or
21, erein mis 1 and R2 is a chlorine atom 27. The
phar maceuti cal conposition according to clainms 20 or
2Ar  jsaperemptiq eurocydg orhgteresysliowiegut i cal conposition
according to clainms 20 or 21, wherein Ar is selected

fROR? bhé RYuRuRdGRAgESTy sBidcted HBRELIN ngli}ié&CﬁfB%ﬁﬂg of lower alkyl, lower
. e

t hi ophenyl | . pyridi nd t hi,azol . .

phar RER Hidior WB%L halogep bR Aine LYY dliglamino, cyano
21, wheldivo; R4 is a hydroxyl group. 30. The

phar maceuti cal conposition according to clainms 20 or

244 ' i -0l i F . -
£8¢ oSBT b3 g LA PO fof B E AR e amin aci
conposition according to clainms 20 or 21, wherein the
cbmodfdliZs 3skPedt ed from the group consisting of

3- (3-chl or o- bi phenyl - 4-yl oxymet hyl ) - benzoi ¢ aci d;

3m( bigbeny), 33ry] eynet hyl ) -benzoi ¢ aci d;

3-(4' -net hyl - bi phenyl - 4-yl oxynmet hyl ) -benzoi c aci d;

p is0,lor2;
or a pharmaceutically acceptable salt thereof; and
a pharmaceutically acceptable carrier and/or adjuvant.

22. The pharmaceutical composition according to claims 20 or 21, provided that
a) when Ar is furanyl, p is zero and the compound is not either S-1-[5-(biphenyl-4-
yloxymethyl)-furan-2-carbonyl]-pyrrolidine-2-carboxylic acid or 5-(biphenyl-4-
yloxymethyl)-furan-2-carboxylic acid,
b) when Ar is phenyl, the compound is not either 3-(biphenyl-4-yloxymethyl)-benzoic
acid or 2-(biphenyl-3-yloxymethyl)-benzoic acid, and
c) when Ar is thiophenyl, the compound is not 5-(biphenyl-4-yloxymethyl)-thiophene-2-
carboxylic acid.

23. The pharmaceutical composition according to claims 20 or 21, wherein R!, R

and R® are hydrogen atoms.

24. The pharmaceutical composition according to claims 20 or 21, wherein n is 1
and R' is selected from the group consisting of a methyl group, a methoxy group, a

halogen and a nitro group.



3- (4" - brono- bi phenyl -4-yl oxymet hyl ) - benzoi ¢ aci d;
3-(4' -chl oro- bi phenyl - 4-yl oxynet hyl ) - benzoi ¢ aci d;

wW0-2(@/000mist r 0- bi phenyl - 4-yl oxynet hyl ) - benzoi ¢ aeCu/EP2004/006611
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3-(4' - net hoxy- bi phenyl - 4-yl oxynet hyl ) -benzoic aci d;

3- (bi phenyl - 4-yl oxynet hyl ) - benZi¢ aci d;

2- (3-chl or o- bi phenyl - 4-yl oxymet hyl ) - benzoi ¢ acj d; . )
2- ( 4'25rEhapharpiaseidiegl comBasKiopAssdrging tofs 8i4cwfa<°6Flal;fhe halogen is

Zhlcimeirtremiidphenyl - 4- yl oxymet hyl ) - benzoi ¢ aci d; and
2- (bi phenyl - 4-yl oxynet hyl ) -benzoic acid.32. The

pharnpceutical co i tion.accordi,ng .to; ¢l ai ro .
1 bt b emeeOaoR T Lobareetas Prsit APy Ty mis 1
cordsR’s$ & nigloifie atom.

5- (3-chl or o- bi phenyl - 4-yl oxynet hyl ) - f ur an- 2- car box7l i c

act d:5BrhDpRAS bittal AIRIAMCo AR cRi8ID8K, Wherein p s 0.

- (4 - hyl - bi ph -4-yl hyl ) - f - 2= | i. .
S gc i zﬁr?%he %har%a%euetinc%{ comgos?ci(o%nas:tcor&rgg o Cadms %O & ERQN%rém Aris

Seledied Bropehddirphe Bt siséiny bOplydiel, fiyranylf thi@rheRyle pyrixingl| arel

aci d,
éﬁﬁﬂob%hloro-biphenyl-4-y|oxynethyl)-furan-2-carboxy|i
c acid;

5- (2" 2nThe phiginpivewtjdal chnypasitiometchyiding torckaims 2€ gy Bbwheredn R*isa

gﬁ%g0¥%§?¥%%biphenyl-4-y|oxynethyl)-furan-2-carboxy|ic
aci d; and . . . . 4
5- ( bi ¥hdhy Phausacsussrbeampysitian acrorslingiolaigs 2Q op &}gvherein R7is
g%oliﬁa%tﬂaa@e"drmQﬁ&édﬁ@unaqmghtiiSMrmmt@mng to claims

or 21, wherein the conpound is selected fromthe

group, cqnsi sti ng of - . . 1 th
- (2 I PF SRATRTERG T SryP SRR YnE 1 i A0 b 2k rhersin the
yédmp@aaidds sdentied from the group consisting of

5- (bi phenyl - 4-yl oxynet hyl ) -t hi ophene- 2- car boxyl i c

aci 4. R g _ER%% | ¢oRReg tion according to
cf&?ﬁs g%bggﬁggt@& e e?%h?ﬁknaghpound is selected from
t he group consi st | of . .
63{brphﬁmxlr%ﬂemﬁ%th%-b&n%%%t hyl )

- pyri di ne- 2-carboxylic acid; and

63-( i pbeRYbipheyyloxylorfhsthyl) henialc agd2- car boxyl i c aci d.
3 ,

5. The pharnmaceuti cal conposition according to clains
20 (b0 WMERESIL- S methyl)-benzoic acid;
3-(4'-chloro-biphenyl-4-yloxymethyl)-benzoic acid;
3-(2'-nitro-biphenyl-4-yloxymethyl)-benzoic acid;
3-(4'-methoxy-biphenyl-4-yloxymethyl)-benzoic acid;
3-(biphenyl-4-yloxymethyl)-benzoic acid;
2-(3-chloro-biphenyl-4-yloxymethyl)-benzoic acid;
2-(4'-methyl-biphenyl-4-yloxymethyl)-benzoic acid;
2-(2'-nitro-biphenyl-4-yloxymethyl)-benzoic acid; and

2-(biphenyl-4-yloxymethyl)-benzoic acid.



conpound is selected fromthe group consisting of
2- (3-chl or o- bi phenyl - 4-yl oxynet hyl ) -t hi azol e- 4- car boxy

WwWO0Ii20052000781 PCT/EP2004/006611

10

15

20

25

2- (bi phenyl - 3-yl oxymnet hyl ) -t hi azol e- 4- car boxyl i c aci d;
2- (4' - met hyl - bi phenyl - 4-yl oxymei%yl ) - t hi azol e- 4- car box
yI|c aci d;

2- (4" 3T BerBhaymsisericel @m%ﬁwmd)n&q@w&z@ﬁ &0 gt 2hsxsjn the

| do@nftﬁirﬂ ;1s selected from the grouﬁa consistin
chl or o- bi phenyl oxymet yI) t hi azol e- 4- car box

y4n i F@OB(? BW&’%WI L]ZIY])?W%Q@T&P FR9BHS 25 o boxyl i c
aci
25—(lziphcreyﬂ1'3ﬂdwntﬂtb)ﬂ)aﬁyhn@-gﬂlrbmyﬁeacﬁgkl ) -t hi azol e-4-carb

oxylic aci d;

E@Irﬁ@@gu&pﬂe w&aﬁﬁ%ﬂy hA20lbdeytiahlaxyl i ¢ aci d;

I r o- bi phenyl -'4~yl‘oxymet hyl ) -t t hi azol e- 2- carboxy
I 1

ﬁ‘?"bﬁﬁﬁ%‘ﬁ’y‘i’@gefiﬂl -dxjoemei-fyrap2zareelic adtoxy i i caci d.
36. The pharnmaceutical conposition according to clains

) (Drchdro-bipledng]-#-yldxgmetrybefumah -2 scageixglit addsr om t he
group consi sting of

1-‘L (5 BORRERT 410Ul i ds b Yl AionY

rroll ic ac

5- (bi phenyl oxymet h furan-2-carbonyl ] -D-
%ﬂﬂ%@_rognglagqybg q}@még}yg)—fvurgn 2-carboxylic ac1c? Ak I-Dpyrr

(rac)-l-[5 (blphenyl 4-yl oxymnet hyl ) - ruran- 2- car bonyl ] -
3-8 g j?&xﬁé@ﬂ?l)ﬁlfulﬁnacd:a(ﬂbo@ﬂld atid{
|phenyl

[ 5-( onxynethyI) furan- 2- carbonyl] am no}-c

ycl op n ar 0X 37. A tho r [
b prednt ehg e el eBintiidlo i Uitk L PPl Bftren the
t comppurclog edlecsadfr draslee gnzyltrel;lsmtmgmfl si ng adm ni stering
to a patient in need thereof, a therapeutically

% 1% &%*f}"%ﬁﬁéf{ﬁ 490 ﬁn&ﬂwﬁf‘@p&heh‘ﬂ&rﬁ&&yﬁ@%agar{dor mul a

an aromati c carbocyclic or
are i dependently

h t |
s%ﬂgg?lcy IC r 4 hﬂﬁéﬂﬁlﬁg%s% E%F‘{"SP%YI’&@C’I wer al kyl ,

| ower alkoxy, trifluoronethyl, halogen, hydroxy,
am no34. gihks phamhdveuticl airhp’és&lﬁﬁmar,coﬂ:&@m duihs 2D tor @1, wherein the

compound is selected from the group consisting of
6-(2'-nitro-biphenyl-4-yloxymethyl)-pyridine-2-carboxylic acid; and
6-(biphenyl-4-yloxymethyl)-pyridine-2-carboxylic acid.

35. The pharmaceutical composition according to claims 20 or 21, wherein the

compound is selected from the group consisting of
2-(3-chloro-biphenyl-4-yloxymethyl)-thiazole-4-carboxylic acid;
2-(biphenyl-3-yloxymethyl)-thiazole-4-carboxylic acid;
2-(4'-methyl-biphenyl-4-yloxymethyl)-thiazole-4-carboxylic acid;
2-(4'-bromo-biphenyl-4-yloxymethyl)-thiazole-4-carboxylic acid;

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



10

15

20

R4 is hydroxy or an amno acid attached through a
nitrogen atomof the amno acid;nis 0, 1, 2, 3, 4 or

wo200006780, 1, 2, 3 or 4; and pis 0, 1 or 2; ®CTAP2004/006611

pharmaceutically acceptable salt thereof. 38. The
met hod according to claim37,-%herein the disease is
di abetes. 39. A conpound of formula (1) T(P

7-CER) RbelfiEherRt- 4(jDophvetleilnthiazoles aarbanpiveci

carbocyclic or heterocyclic ring; RL, R2 and R3 are

3 @@%@ﬂﬂ%gg% eﬁ&@%ﬁ%nﬁt’h‘?mthﬁ%olgf@&%&ﬁﬂl@ h&hi ng of

I ower trifluorone halogen

Xy, anino, am.n | a cyano and
?n(PHP enykyt- Y@mﬁ?ﬂﬁﬂ%ﬂﬁdﬁg'cé% ‘)a/%‘i1 attached t hr ough
a nitrogen atomof the amno acid; nis 0, 1, 2, 3, 4
©1(4'S¢hload-SipBenyl-4-2oxydetinyl ¥ thiaavde- b—daﬂ)o@yhc:l.acui‘ agd or
pharmaceutically acceptable salt thereof; for use as a

R %‘%ﬁ%&%ﬁ%ﬁﬁﬁéﬁ%ﬁ%ﬂi’%@?é°2nf aromstic
carbocyclic or heterocyclic ring and R3 are

i ndepeniherpheymassniiedl eempesivion %05416&159 %ﬁ@@@ﬂf Ré Wherein the
LS uR s %blecttPBB the group consisting of
1-[5-(biphenyl-4-yloxymethyl)-furan-2-carbonyl]-L-pyrrolidine-2-carboxylic acid;
1-[5-(biphenyl-4-yloxymethyl)-furan-2-carbonyl]-D-pyrrolidine-2-carboxylic acid;

(rac)-1-[5-(biphenyl-4-yloxymethyl)-furan-2-carbonyl]-piperidine-2-carboxylic acid;

and
1-{[5-(biphenyl-4-yloxymethyl)-furan-2-carbonyl]-amino}-cyclopentanecarboxylic acid.

37. A method for treating or preventing a disease mediated by the activation of the
glycogen synthase enzyme, comprising administering to a patient in need thereof, a
therapeutically effective amount of a compound of the following formula (I)

3
T P)

O Ar
7 (CHy)C(0)-R

)
wherein
Ar  is an aromatic carbocyclic or heterocyclic ring;

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

and nitro;

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



al koxy, trifluoronethyl, hal ogen, hydroxy, am no,
al kyl am no, di al kyl am no, cyano and nitro; R4 is

woyorsgwy7sor an am no acid attached through a nPCTER2V4/006611
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atomof the amno acid; nis 0, 1, 2, 3, 4 or 5 mis
0, 1, 2, 3or 4, and pis 0, 1-8t-2; or a
pharmaceutical ~ acceptable salt thereof; for the
pPepaPé%?ﬁ%3d4°%%dicanEnts for treating or preventing
a di sease nedi ated by the activation of the glycogen
synt hadel,enzymd; aigle as a nmedi canent. 41. The use
according to claim40 for the preparation of

di c for treating or preventing diabetes. 42.
?ﬁe n%@%?ggzhpounds, processes and nethods as well as
the use of such conpounds substantially as descri bed
het 2pharpuaegitisally acceptable salt thereof.

38. The method according to claim 37, wherein the disease is diabetes.
39. A compound of formula (I)

3
T 3)]

O Ar

7N (CH,)-C(0)-R4
]
T

I
wherein
Ar  is an aromatic carbocyclic or heterocyclic ring;

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

R*  is hydroxy or an amino acid attached through a nitrogen atom of the amino acid;
n is0,1, 2, 3,4 or 5;

m is0,1,2,30r4;and

p is 0, 1 or 2;

or a pharmaceutically acceptable salt thereof;

for use as a medicament.



10

15

WO 2005/000781 PCT/EP2004/006611
-02 -

40. The use of a compound of formula I

(e

3
IT p)

0] Ar
7NN (CH,) - C(0)-R*

@
wherein

Ar  is an aromatic carbocyclic or heterocyclic ring;

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

and nitro;
R*  is hydroxy or an amino acid attached through a nitrogen atom of the amino acid;
n is0,1,2,3,4 0r5;
m is0,1,2,30r4;and
p 10,1 0r2;

or a pharmaceutically acceptable salt thereof;

for the preparation of medicaments for treating or preventing a disease mediated by the

activation of the glycogen synthase enzyme use as a medicament.

41. The use according to claim 40 for the preparation of medicaments for treating

or preventing diabetes.

42. The novel compounds, processes and methods as well as the use of such

compounds substantjally as described herein before.

X%



