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i nvention The present invention relates to certain novel benzéit ng ¢u
derivatives, to processes for s preparing such conpounds, to their utility
in treating woizmimad7oeondi tions associated with insuli rPCeGEseNz® to

nmet hods for their therapeutic use and to pharnaceutical conpositions

contai ning them C Background of the invention 10 The Insulin Resistance
Syndronme (IRS) including type 2 diabetes nellitus, which refers to a
cluster of manifestations including insulin resistance with acconpanying
hyper i nsul i sxasmisassposEpbimrzd ypecD dirabetross ek | HeUSREAGKENG dFaINdIYpEr t ensi on,
central (virssmrakQe obesity, dysli pi daem a' observed as deranged | i poprotein
| evel s typically 15 characterised by el evated VLDL (very | ow density

| i popr ot ei _s?, smal | dense LDL particles and reduced HDL (high density
l'i poprotei H%%ﬂ@éﬁﬁ%@—?ons and reduced fibrinolysis. Recent
epi dem ol ogj¢ seﬁﬁﬁ%ﬁﬁﬁ'r&%& 1 QSR B h AL ack NV 1 gmcés&slf&sul in

resi stance run a greatly increased risk of cardi ovascul ar norbidity and
nort al i 8y, prepitallsychswirpewndago tl(énfutldlmm;reaimgdhmbalwmﬁchuw|asma1atmblwﬁhr oke. In

type 2 diabetes nellitus at osclerosis.rela condi t ns cayuse up to 80%
o Pl | dealHu e ip bl e Bl et men i 1 S 2 PbHERE A CRBORBERS { o °

increase t hgdifgheR. sensitivity in IRS 25 suffering patients and thus to
correct the dyslipidaem a which is considered to cause the accelerated
progress of atherosclerosis. However, currently this is not a universally

wel | defiged dis E..Nb ul ators of peroxisonme proliferator-activated
reCept ors EM%—T\%&—&NO of the 30 PPARs see T. MW I Ison et al , J Med
Chem 2090, Vol 43, 527) are effective in treating conditions associated

Wi th i nsul re I@@inHeaRGlee Fynlrotle (FPidcRidind@y DAL R FCThieBI031$02584

a cluster of manifestations including insulin resistance with accompanying:
hyperinsulinaemia, possible type 2 diabetes mejlitus, arterial hypertension, central
(visceral) obesity, dyslipidaemia observed as deranged lipoprotein levels typically

15 characterised by elevated VLDL (very low density lipoproteins), small dense LDL
particles and reduced HDL (high density lipoprotein) concentrations and redaced
fibrinolysis.

Recent epidemiological research has documented that individuals with insulin resistance
20 run a greatly increased rigk of cardiovascular morbidity and mortality, notably suffering
C“ from myocardial infarction and stroke. In type 2 diabetes mellitus atherosclerosis related

conditions cause up to 80% of all deaths.

In clinical medicine there is awareness of the need to increase the insulin sensitivity in IRS
25 suffering patients and thus to correct the dyslipidaemia which is considered to cause the
accelerated progress of atherosclerosis. However, currently this is not a universally well

defined disease.

Modulators of peroxisome proliferator-activated receptors (PPAR, for a review of the
30 PPARs see T. M.Willson et al , ] Med Chem 2000, Vol 43, 527) are effective in treating

conditions associated with insulin resistance.



2 "US 5,750,783 discloses that certain benzyl oxy-substituted

phenyl gl yci nol am des which have a cycl oal kyl substituent are Ao
antj at heroscl erotic medi canments. This docunment does not discl ogé6 Qrc é%’est
t he conpounds of the present invention. s Surprisingly a series of conpounds
has now been wWotmgodtioch are sel ecti ve PPARa nodul ators f}@:ﬁ% ,5)(}2 89” of the
i nvention in The present invention provides a conpound 01P (R)n
5~01 COZH R2 X\ | wherein nis O, 1®»r 2 and R represents halo, a
Cl-4al kyl group which is optionally is substituted by one or nore fluoro, a
Cl- 4al koxy group which is optionally substituted by one or nore fluoro and
wherein when nis 2 the substituents R may be the sane or different; R2

represents optlon | | terr ted by. oxygen; 20
Ve abaenPRsrTopant Bl PbiefipnaressToaa bt bt EEnolBh ey it

phar rraceuthaﬁzalalcyclaeﬁ @ﬁt@t}ﬂuent%eel dnBiaMBdsdrOl dicabid et ETHis dc?cuﬁle@%es%@% WO
2004/ 000790, PCT/ GB2003/ 002584 3 Further values of Rl, R2, Y and X in
conpounds BeClesOREReges thesampeHmds af the presgnf inveRsionynder st ood t hat such val ues
may be useg, W t i ims or
enbodi rr&ént S I)Qﬂglﬁgg)ég%gg{dn l(:J)I\rﬁ'dleS hQs F%ﬁ%‘?tgﬁghﬂgndegﬁ%%%%%t Xis O In
a second aspdgetoX. is S. In a thi rd aspect Y is nethyl ene.

Description of the invention

C 10 The present invention provides a contpound of formula I

n J-k/Y
N \@\ CO,H
i2
3 X

wherein n is 0, 1 or 2 and R' represents halo, a C;_4alkyl group which is optionally
15 substituted by one or more fluoro, a C;4alkoxy group which is optionally substituted by
one or more fluoro and wherein when n is 2 the substituents R' may be the same or

C , different;
R? represents a Cz.galkyl group which is optionally interrupted by oxygen;
20
Y is absent or represents methylene; and

XisOorS;

25 and pharmaceutically acceptable salts and prodrugs thereof,



In"a fourth aspect Y is absent. In a fifth aspect R is halo, a Cl-4alkyl
group or a Cl-4al koxy group and nis 0, 1 or 2. <cto Partlculqg){]ﬁizd%
fluoro, nethoxy, or isopropyl when nis 1 or 2. Particularly nis 0. a
si xth aspect R2 represents a C5-7al kyl group. The term C2-8al kyl denot es a
st rai ght - chaiwo #oydeBached saturated aliphatic hydrocar bearghaviswassirom 2 to
8 carbon atons. Exanples of said al kyl include ethyl, n-propyl, iso Is
propyl, n-butyl, iso-butyl, sec-butyl,3t-butyl and straight- and
branched-chai'n pentyl, hexyl, heptyl and octyl. It will be understood by
those skilled in the art that the terminterrupted as used above neans that
t he oxygenFethsaydlaessf Rudt el &mﬂ%ﬂmch@SWFO@h&&hH%{nﬂlﬂpw Wil kehe terninal

atom 20 H@#o?ﬁ%at Bt goxygs ma & Ghnbed a%é%h@}]a%eo\%ﬁﬁ il Otﬂef hiGhd udes

derivatives o e car gr oup are c nver 'h A m :
parti cul ar Figins ohlmhoﬂlmamtsdeﬁﬂedhmambcfngelomhermaﬁtbr C group or a sal t or
conjugate thereof. It should be understood that, whilst not being bound by
theory, it is believed that nost of the activity associated with the
prodrugs ald éessgeti®nis ®he activity of the conpound of fornula | into which
the prodrugs are conve te Prodrugs 25 can be prepared by routine

met hodol og¥* WEPTRARaSH e capabilities of someone skilled in the art.

Vari ous prgﬂg@[%a@gctmfst;@gyﬂé{ee known in the art. For exanples of such
prodrug derivatives, see: az Design of Prodrugs, edited by H Bundgaard,

(El sevi er , mmaigsyh sspectheisnbwat i n - Enzynol ogy. 42: 309-396, edited by K.

W dder, et el A Ll , eﬁgjbag g Design and
DeveI opman%ﬂadfedl tgﬁiggt%ao g%géaﬁ%ﬁ%&sgﬁég:ﬁgmk&yf é% Cl:hgélgt er 5 "Design
)

AppPi cBatigharbrR @ragr@et ORyYy OHsorRRmY Yherr »lis lparﬂlgarmgliar nrggm) 2 6 OCT
2J VO 200« gnggg;p%gffé é%@ég%’d %%ﬁ%go é c) H Bundgaard, Advanced Drug

Delivery Reviews, 8:1-3 undgaard, et al., Journal of
Phar maceuti cal SC| ences, 77:285 (1988) and e) N Kalceya, et al., Chem

Phar m Bul | S]E? 4
i ncor por at eg@% réfe eﬁ%r)eo.tesgQ n Vi Cé%n%?gﬂéﬁ@%? §at9ra{eﬂ aléphgabgh cﬁés%bgﬁe type of
prodrug of havhmg fp&m 2ma 8 pwbacatbmes. Examples of said alkyl include ethyl, n-propyl, iso-

15 propyl, n-butyl, iso-butyl, sec-butyl, t-bityl and straight- and branched-chain pentyl, hexyl,

heptyl and octyl.

It will be understood by thosc skilled in the art that the term interrupted as used above
means that the oxygen atom is situated within the atkyl chain and is not the terminal atom.
20 The term “prodrug ” as used in this specification includes derivatives of the carboxylic acid
group which are converted in a mammal, patticularly a human, into the carboxylic acid
C_ group or a salt or conjugate thereof. It should Bc understood that, whilst not being bound
by theory, it is believed that most of the activity associated with the prodrugs arises from
the activity of the cormpound of formula I into which the prodrugs are converted. Prodrugs
25 can be prepared by routine methodology well within the capabilities of someone skilled in
the art. Various prodrugs of carboxy are known in the art. For examples of such prodrug
derivatives, see:
a) Design of Prodrugs, edited by H. Bundgaard, (Elsevier, 1985) and Methods in
Enzymology. 42: 309-396, edited by K. Widder, et al. (Academic Press, 1983);
30 b) A Textbook of Drug Design and Development, edited by Krogsgaard-Larsen and
H. Bundgaard, Chapter 5 “Design and Application of Prodrugs”, by H. Bundgaard
p.113-191 (1991);



The conpounds of formula | have activity as nedicaments, in particular the
conpounds of fornula | are selective agonists of PPARa, that is Qgh@ﬁfgﬁﬂﬁo
for PPARa is at least three tinmes lower, preferably at |east four tines
| ower and nore preferably 10 or 50 tines lower 10 than their respective EC50
for PPARy whereietudomoe EC50s are nmeasured and cal cul at ed pgr/cHsssimsgd in the
assays later in this docunent. The conpounds of forrmula | are potent and
sel ective. Specific compounds of the igvention are one or nore of the
following: is
2-[ (4-{3-[ benzy] (hexyl)am no] - 3- oxopr opyl } phenoxy) met hyl ] benzoi ¢ acid; 2-{
E) 4-(2-[(2c8- dlHJBmfdgmmzwv}aﬂohwmglD@ﬁbﬂycﬂev&mmmbms&phenyl ) t hi o] met hyl
enzoi c c

(4 (- [ BlneyH(Ruegtarhst foouniRbRIpepieh i An TRFP] RDOME aci o
[ (4- 32 [é)2 4-Wi Kdreod, ebanN Thbm PhaR] i, 306ap{1o84)0x0et hyl ) phenoxy) met hyl ] benzo
aci
[(4-{3-] Zl“bze dhoye floqusteBE e § R hasEiptorRertad Py Biessaspr opyl } phenoxy) met hyl | benz

acid; leavable cst t one type of th

(L0 {5 (08 e e s Sy o o e e el Sheny! ) t hi o] met hyl
}benzoic acid;

[

[

n
2+ (4- (3 [ gl Wt ool TEARAURSD A AN RO RSO T RRU LARE BRI ] Penzoi
[ (4 {3 [ fcﬁ‘mﬁl—adlamaﬁle‘wumnmy‘lk))f]PlEKRO],M)MMH&ﬁ]E(Egi&XBEAE@yd 3 pastnixey ) met hyl | be
07 - 3| DPeRlomss pIFTeBY 755 CUpBRy IR Y TR ST B Enoxy) et h

y| - beRzoifn airdespective ECso for PPARY wherein the ECsqs are measured and calculated as
2-[(4-{3-[(2, 4-di fIuor obenzyl ) f(‘mropyl ) am no] - 3- oxopr opyl } phenoxy) rret hyl ] benz

oic acid; decfipeq m ibe fSé%}ﬁ%twn i Asepeizihe\campeisids of foxade Ry potent and
}phenoxy) r’rgé%)ﬁ %benzm c acid; 30 _
2-[(4-{3- [et I 2-f|uorobenzyl)anino]-3-oxopropy| } phenoxy) net hyl ] benzoi c
acid;, 2-(

4-(2-{eth | ) ph | ]thio)-
[+ §§en‘§ i ebdpob o B R B BB 005) Doosaa s
ﬁ {[ (3-§2- P& tB-Dehdyi(bepbemnp]-p {ohegropyll jrhmaxy]mch dfoemoinyacidpheny| ) t hi o] met hyl }
enzoic
2-{
i

c

[
}
2-
2-
i
2-
oi C
2-

2-
n

[ (27 B G S oy oy MR 2 o5 Rg P VRS YR8 et hyl } benzo

c acid acid; _
2-{(4-{2-[benzyl(hexyl)amino]-2-oxoethyl }phenoxy)methyl]benzoic acid;
2-[(4-{2-[(2,4-difluorobenzyl) (heptyDamino]-2-oxoethyl }phenoxy)methyljbenzoic acid;
20 2-[(4-{3-[(2,4-difluorobenzyl)(heptyDamino]-3-oxopropyl }phenoxy)methyllbenzoic acid;
_ 2-{[(4-{3-[(2,4-difluorobenzyl)(heptyl)amino]-3-oxopropyl } phenyh)thiolmethyl } benzoic
C acid;
2-{(4-{3-[butyl(2,3-dimethoxybenzyl)amino]-3-oxopropyl }phenoxy)methyllbenzoic acid;
2-[(4-{3-[(2,3-dimethoxybenzyl)theptyl)-amino]-3-oxopropyl } phenoxy)methyl jbenzoic
25 acid;
2-[(4-{3-[(3-ethoxypropyl)(4-isopropylbenzyl)amino]-3-oxopropyl }phenoxy)methyl]-
benzoic acid ;
2-[(4-{3-{(2,4-difluorobenzyl)(propyl)amino]-3-oxopropyl }phenoxy)methylbenzoic acid;
2-[(4-{2-[ethyl(2-fluorobenzyl)amino]-2-oxoethyl }phenoxy)methylJbenzoic acid;
30 2-[(4-{3-[ethyl(2-fluorobenzyl)amino]-3-oxopropyl }phenoxy)methyiJbenzoic acid;
2-({ [4-(2-{ethyl[4-(triﬂuoromethyl)beniy1] amino }-2-oxoethyl)phenyljthio}-

methyl)benzoic acid;



and pharnmaceutical ly acceptable salts thereof. 5 A second 'group of specific
conpounds of the invention conprises a conpound selected from 2-{ [(4- {

2-[(2, 4-difl b I hept yl ' - 2- t hyl henyl ) t hi I
2,12, .11 vorcbeney)) (hepiyt)am nol -2 oxoet } e £hi ] gy

[ (2, 4-di f| uorwdesmanbaréhept yl ) am no] - 3- oxopropyl } phenyl) tdeh@ddmBi:Rylssgd DENZOI C
acid; 2-({ [4-(2-{ :

ethyl [4-(trifluoromethyl)benzyl]am no}$2-oxoet hyl)phenyl]thio }-

met hyl ) benzoi ¢ aci d;

2-{[(3-{2-[(2,4-di fl uorobenzyl) (heptyl)am no]-2-oxoet hyl } phenyl )t hi o] net hyl }
benzoi ¢ i 2-HE-(R-[(Addlifluorcbenzyl)(heptyl)amino]-2-oxoethyl }phenyl)thiojmethyl }benzoic
2-{[(4-{2-] é% CfH or obenzyl ) (et hyl ) am no] - 2- oxoet hyl } phenyl ) t hi o] net hyl } benzo
ic acid and p?ﬁnar maceutically acceptable salts thereof. A third group of
speci fi c carfjou (B 4-ehlotdbendyl{eti)aphol-0rmbétsd Sphan (IRRPRut] Hehadd #4120 from
2-[(4-{3-[benzyl (hexyl)anrino]-3-oxopraqpyl } phenoxy) net hyl ] benzoic acid; C
2-[(4-{2-] B‘BHQWEB@/F ]é(ﬁF??Bﬁal’lﬁ-S@F?&E#W&i } phenoxy) net hyl ] benzoi ¢ aci d;
2-[(4-{2-[ (2, 4-di fl uorobenzyl ) (heptyl)am no] - 2- oxoet hyl } phenoxy) net hyl ] benzo
ic acid, . _ ] .

2- [ (4- { 3- [ ‘e3esomi B pioheanissompragsisf fisdn afiomeosipsisns eprpprersiey et hyl | benz
oic acid; fZpn:

2-L(4-{3-[butyl (2, 3-di met hoxybenzyl ) ani no] - 3- oxopr opyl } phenoxy) net hyl ] benzoi
I a((;i d? [ 2-{ [)(/4-g2—[(2,4—diﬂuorobengyl)(hep%gfl))amino]-Zloxoethyl}g)hen)ﬁ%hi%]r.')rnethyl}b%;zoic v
2-[(4-{3-[ ((f%izd?" di met hoxybenzyl ) (heptyl ) -am no] - 3- oxopr opyl } phenoxy) net hyl ] be
nzoi.c acld; '

2|— ][@45 {8 _(ZBHé‘t-m;K%FSdDWé rytedzyileprybpined 8 mxbyrapyl ka8 )inr istinpibchgsire noxy) net h
yl ] - benzoig. acid ;

2-[(4-{3-] I,dzl- di f | uorobenzyl) (propyl ) am no] - 3- oxopr opyl } phenoxy) net hyl ] benz
oi ¢ acid; 2-({[4-(2-{ethyl[4-(trifluoromethy])benzyl]amino }-2-oxoethyl)phenyl]thio } -
2-[(4-{2-[ethyl.(2-fl uorpbenzyl)am no] - 2- oxoet hyl } phenoxy) met hyl ] benzoi c

acid; 2-] (Iﬁqt%@ibflézt C(dg-f | uor obenzyl ) ani no] - 3- oxopr opyl :

} phenoxy) met-{1y3-1 D Aciifuacietty])2hebtyDarhind®.0 Gix bbby PHe Ay IO A2 PBEAAE2 003/ 002584
6 15 acid; and |

2-{[(4-{2-{(4-chlorobenzyl)(ethyl)amino]-2-oxoethyl }phenyl)thioJmethyl } benzoic acid

and pharmacentically acceptable salts thereof.

A third group of specific compounds of the invention comprises a compound selected
20 from:
2-[(4-{3-{benzyi(hexyl)amino}-3-oxopropyl } phenoxy)methyl]benzoic acid;

C 2-[(4-{2-[benzyl(hexyl)amino]-2-oxoethyl } phenoxy)methyl]benzoic acid;
2-[(4-{2-[(2,4-difluorobenzyl)(heptylJamino]-2-oxoethyl } phenoxy)methyl]benzoic acid;
2-[(4-{3-[(2,4-difluorobenzyl)(heptyl)amino]-3-oxopropyl } phenoxy)methyl Jbenzoic acid,;

25 2-~[(4-{3-[butyl(2,3-dimethoxybenzyl)amino]-3-oxopropyl }phenoxy)methyl |benzoic acid;
2-[(4-{3-[(2,3-dimethoxybenzyl)}(heptyl)-amino]-3-oxopropyl } phenoxy)methylJbenzoic
acid;
2-[(4-{3-[(3-ethoxypropy!}(4-isopropylbenzyl)amino]-3-oxopropyl jphenoxy)methyl]-
benzoic acid ; ‘

s 2-[(4-{3-[(2,4-difluorobenzyl)(propyl)amino]-3-oxopropyl }phenoxy)methyljbenzoic acid;

2-[(4-{2-[ethyl(2-fluorobenzyl)amino]-2-oxoethyl } phenoxy)methyl]benzoic acid;
2-[(4-{3-[ethyl(2-fluorobenzyl)amino]-3-oxopropyl }phenoxy)methyl[benzoic acid;



and pharmaceutically acceptable salts thereof. Certain conmpounds of the

present invention nmay exist as tautoners. It is to be understood that the
present invention enconpasses all such tautoners. s Throughout the e
speci fication and the appended clains, a given chemical formula b (Hahglllo

shal | encorrp%%%yomﬁ(} ereo and optical isonmers and raceng@sphipoaef as well
|

as mxtures In erent proportions of the separate enantioners, where
such isoners and enantionmers exist, g well as pharmaceutically acceptable
salts thereof. |Isonmers nay be separated using 10 conventional techniques,
e.g. chromatography or fractional crystallisation. The enantioners may be
i sol ated by separation of racemate for exanple by fractional

crystal | i sadi parmacewiisially dogeptaie saits terePhie di ast ereoners may be isol ated by
separation of isomer mxtures for instance by fractional crystallisation,

HPLC or fl .chr Faphy. 4 rnatjively t reQi be nmade
by chiral @%%@ﬁ%@%&agﬁ# %I}tﬁjév%gt% %%@Wﬁ%@?ﬁ%gsﬁ%ﬁ%g%@%ﬁg’% %{i ons whi ch
wi || not chugke praseninsatiboencompapesrairsudatutomersor by derivati sation, with a
chiral reagent. Al stereoisoners are included within the scope of the

i nventi‘on. Methods of preparation 20 The compounds of the invention nay be

prepar ed amhreuthbiiiBelspaeititition HRVRY eppenddie:laimp\aBieh @Rerhigal Toimild fHirdagd t 0 these
nmet hods, the corrpougfrs:;af1 may al so _be prepared as described for structurally
i

rel ated cowpBER@TPR resnd priial isorers andugeanatss shepsof apwell agpixpges g ¢

accor di ng difeRhGR6RAEbIR bOGE ShHhRe: Bhntfbinerle Skl RS iidhd iRk RRIHIRNT al
section. 25 Conpounds of fornula | may be prepared by reacting a conpound of

fornul a | |existes ol appysmacpmicatip agcopetio ealdrraf Ispwsy Depbowpaalcd pging \ | LY
) Pér 1% /' donbenfiohal %cﬂnqiques, e.g. chromatography or fractional crystallisation. The

enantiomers may be isolated by separation of racemate for example by fractional
crystallisation, resolution or HPLC. The diastereomers may be isolated by separation of
isomer mixtures for instance by fractional crystallisation, HPLC or flash chromatography.
IAltemativer the stereoisomers may be made by chiral synthesis from chiral starting

15 materials under conditions which will not cause racemisation or epimerisation, or by
derivatisation, with a chiral reagent. All sterecisomers are included within the scope of the

invention.

Methods of preparation

20
The compounds of the invention may be prepared as outlined below. However, the
C_, | invention is not Iimited to these methods, the compounds may also be prepared as
described for structurally related compounds in the prior art. The reactions can be carried
out according to standard procedures or as described in the experimental section.
25

Compounds of formula I may be prepared by reacting a compound of formula T



in‘which R, R2, X and Y are as previously defined and PG represents a
protecting group for a carboxylic hydroxy group as described in the
standard text "Protective Goups in Oganic Synthesis", 2nd Edition %199l)
by ‘Greene and Wits, with a de-protecting agent. The protecting @rioGt Imgili
al so be a regighsiteeds Wang resin or 2-chlorotrityl chhefiARe3 68N
Protecting groups nay be renpved in accordance to techni ques which are well
known to those skilled in the art. Oneysuch protecting group is where PG
represents a Cl-6al koxy group or an aryl al koxy group eg benzyl, such that
COPG represents an ester. Such esters can be reacted with a hydrol ysing
agent, for exanple Iitu;. hydroxide in the io presence of a solvent for
exanple a mxture of TH e¥) or potassium hydroxide in a Cl1.3 al cohol
for exanple nethakdliTRat | the range of 0-200C or by

m crowave radiation to grve
may be prepared by reacting a
R IIl or a salt thereof, for @

and n are as previously defined with a conmpound of f alVvV 2 6 OCT 2006
WD 2004/ 000790 PCT/ GB2003/002584 8 O~/ HO' v YI C(QE& X\ [V or the
acid chloride thereof in which X [IY and PG areas previously defined in an
inert solvent, for_exanple dichloronethane, optionally in the presence of a

coupl i ng afetich Ror R* X an ¥ appmsereviqpshyeiefinadan Repiepiesintica pptecting group
SR il e e ) " ; _
e RO A AP BRI Gy =

Organic Synthesis", 2° Edition (1991) by Greene and Wuts, with a de-protecting agent.

15 (Rn -0,.,-NH 1Z
M}, in which R, R

Cr 5 'The protecting group may also be a resin, such as Wang resin or 2-chlorotrityl chloride
resin. Protecting groups may be removed in accordance to techniques which are well
known to those skilled in the art. One such protecting group is where PG represents a
Ci.salkoxy group or an arylalkoxy group eg benzyl, such that COPG represents an ester.
Such esters can be reacted with a hydrolysing agent, for example lithium hydroxide in the
10 presence of a solvent for example a mixture of THF aﬁd water or potassium hydroxide in
a Cy.5 alcohol for example methanol , at a temperature in the range of 0-200°C or by

microwave radiation to give compounds of formula L.

Compounds of formula I may be prepared by reacting a compound of formula IIT

15

or a salt thereof, for example a hydrochloride salt, in which R', R?> and n are as previously

defined with a compound of formula IV



Commpounds of fornula Il may al so be prepared by reacting a conmpound of
formula V. O (R)" YfIXN Vcoinwlich Rl n, RZ, X and Y are as

previ ously defined with a compound of formula VI PG C(O L\ VI in which
PGis as previously defined and L represents a | eaving group, f@rs &qmpiiss
hal o, is e.g.wbheuReors9ptionally in the presence of sol veni Kﬁﬁ&mg&g%ple
acetonitrilie, and optionally 1in the presence of a base, For exanpl e

pot assi um carbonate, at a tenperature ign the range of 0 to 150C. 2 6 COCT
2006 WO 2004/ 000790 PCT/ GB2003/002584 9 Conpounds of forrmula 11, IV, V and
VI maybe prepared by nethods described in the Exanples or by anal ogous
met hods known to those skilled in the art. 5 Conpounds of forrmula Il, |11,
|V and V are useful intermnedjates,in the preparation of conpounds of
formula |. Certain of thgg ounhgs e believeddypcpe novel . Nove
conpounds of formula I, or formula or formula’lV or formula V are
herein claimed as a further aspect 8 e seAts nvention. Cto The
conpounds of the invention nay be isol ated r reaction m xtures
using conventional techni ques. Persons skilled fhe art will appreciate
that, in order to obtain conmpounds of the h?vention in an alternative and
i n some occasions, nore convenient manner, the individual process is steps
menti oned herei nbefore may be performed in different order, andlor the

i ndi vi dual .1 i : : fror i I J ver al
route (i_eﬁxgﬁﬁﬁﬁkﬁFﬁ‘??éﬁ?f%ﬁﬁ%?fgﬂg?ﬁ§§P ék%gpggﬁﬁegﬁgggﬁq%%?gﬁﬁent

i nt er medi atselventofar howwleadigdoiometdne, optionally in the presence of a coupling agent, for

C. 5 example 4-dimethylaminopyridine or I-ethyl-3-(3-dimethylaminopropyl)carbodiimide

hydrochloride, at a temperature in the range of -25°C to 150°C.

Compounds of formula IT may also be prepared by reacting a compound of fortmula V

10 in which R}, 1, R?,X and Y are as previously defined with a compound of formula VI

C(O)PG

Vi

in which PG is as previously defined and L represents a leaving group, for example halo,
15 e.g. bromo, optionally in the presence of solvent, for example acetonitrilie, and optionally
in the presence of a base, for example potassitm carbonate, at a temperature in the range of

0 to 150°C.,



herei nbefore with a particular reaction). 20 In any of the precedi ng nethods
of preparation, where necessary, hydroxy, am no or other reactive groups
may be protected using a protecting group, RP as described in the standard
text "Protective groups in Organic Synthesis", 2nd Edition (199§)(6y 2ileene
and Wits. Th@oRé@b&edd Ng group may al so be a resin, suchcgmp3gessgsi N or
2-chlorotrityl chloride resin. The protection and deprotection o?
functional groups may take place befored or after 25 any of the reaction
steps descri bed herei nbefore. Protecting groups may be renoved in
accordance to techni ques which are well known to those skilled in the art.
The expression "inert solvent” refers to a solvent which does not react with
the starting materials, reagents, intermediates or products in a manner

whi chadver sghoulld @Sl 8L YV.SF 8nd BPmef b 6packatly' B8k Eabed i3 ¢t OCT 2006
WO 2004/ 000790 PCT/ GB2003/002584 10 Phar maceuti ¢al preparations The
conpounds oExanpdesionbeartalagausvinbthodsdmowh tothire skitled inithe #t.ed via the oral,
parenteral, intravenous, intranuscular, subcutaneous or in other injectable
ways, buccal, rectal, s vaginal, transdernmal and/or nasal route and/or via

i nhal ati on, Chiipdun@s Sre6rmud I PMeIVIRGEW leGRiul iRIARREAL iR IR ppQaREibsbMY the
active ingredient either as a free acid or as a pharnacéutically acceptable
salt, in a phepomdsebidroalall Cetatreqftthase compyadserd balivvedde penovehgVaypion t he

di sorder an atient.to treat nd .t he, rout e of m ni stration, the
CONposi t i ongon%&n%g%fognggm’ﬁf gqtﬂg}%g =¥ A gorg%%%l& fﬁ%ﬁﬁ%@ﬁ%gf}%i ly
doses of th@f@mgm@pmﬂ&t@ép&mtihmaﬁj on in therapeutical treatnent of
humans are about 0.0001-100 ng/ kg body wei ght, preferably 0.001-10 ng/ kg
body weight. 15 Oral fornulations are preferred particularly tablets or
capsul es_  whi LE . . h killed in the
art to 3? ov’lhgj%og%é%@ggit&fg Meﬁﬁ%ﬁéﬁ%%ﬁgi? r@r‘l’&t ézﬁgna%]g%%g ESBl.gSrrg to 500ng
for exanpl ecdnvérgiond tedBnigiesny, 10 ngy, 25ny, 50ngy, 100ng and 250ny. C 20
According to a further aspect of the invention there is thus provided a
phar maceuti cal

Persons skilled in the art will appreciate that, in order to obtain compounds of the invention

in an alternative and in some occasions, more convenient manner, the individual process
15 steps mentioned hereinbefore may be performed in different order, and/or the individual

reactions may be performed at different stage in the overall route (i.e. chemical

transformations may be performed upon different intermediates to those associated

hereinbefore with a particular reaction).

( : 20  In any of the preceding methods of preparation, where necessary, hydroxy, amino or other
' reactive groups may be protected using a protecting group, RF as described in the standard
text "Protective groups in Organic Synthesis”, an Edition (1991) by Greene and Wuts.
The protecting group may also be a resin, such as Wang resin or 2-chlorotrityl chloride
resin, The protection and deprotection of functional groups may take place before or after
25 any of the reaction steps described hercinbefore. Protecting groups may be removed in

accordance to techniques which are well known to those skilled in the art.

The expression “inert solvent” refers to a solvent which does not react with the starting
materials, reagents, intermediates or products in a manner which adversely affects the yield

so  of the desired product.



formul ati on including any of the conpounds of the invention, or a
pharmaceutically acceptable salt thereof, in adm xture with

pharmaceutical |y acceptabl e adjuvants, di luents and/or carriers.

Phar macol ogi cal properties The present conpounds of fornula (126 a{}feT 2885 ul
for the propiyauieg7and/ or treatnment of clinical conditjenspRAsHRsdsated W th
i nherent or induced reduced sensitivity to insulin (insulin resistance) and
associ ated nmetabolic disorders (also kgipwn as netabolic 30 syndrone). These
clinical conditions will include, but will not be limted to, general
obesity, abdom nal obesity, arterial hypertension, hyperinsulinaem a,

hyper gl ycag type 2 6 OCT 2006 WD 2004/ 000790 PCT/ GB2003/ 002584 11 2

di abet es aReAHAEUHCAS PICRRAUQNS 5 characteristical ly appearing with insulin
resi stance. This dyslipidaem a, also known as the atherogenic |ipoprotein
profile, is characterised by noderately elevated non-esterified fatty

aci ds, el eﬂ‘m e:thlpnemgs df ohe ioteemtion will ﬂqnmpﬂ;dieezidmini(tkﬂeﬁ)&i)a the orgl, ypoansrdie ri ch

partlcles ? AgoBIev s, low hig %LEISI'[ Ilpoproteln HDL) s levels
associ at edHWa HOPH WEBG %aﬁ“{’?‘ﬁ"}“@"%@&& Bl asobusealebeifls” i n t he
presencg OfvagnﬁT’q;ahsdeﬂﬁeﬁ%ﬁd/ ot rﬁ‘é‘él ‘iiﬁﬂé beddYor Wi PORYI B8] 10 Shelthih bt Ac@l!ltﬁ:%l
phenotype B.” The conpounds of the present I nvention are expected to be

useful in prepaamcmg cEapiisny the witivh ingomlidni eithdr mra frdexaeid dnyppephanpacdetiially or

vari ous degrees, .of hypeririglyceridem a nd C_10 postprandi a dysI i pi dem a
Wth oy i SHEGRRIE e e Ay ae D aass (o DR dporibe  Tr ent mont

Wi th the puRsABtiAQIRAUAAR teftc@XREHE Rfltd & alRWEAralifE teRLAIHINAGE WagbeMOr bi di ty
and nortality assoCiated with atherosclerosis due to their antidyslipidaenic
as{ wel | as adminisieiraef 4t asmymgdosespr operti es. The cardi ovascul ar di sease

condi tions include macro 15 angi opathies of various internal organs causing
myocar di®al infarction, congestive heart failure, cerebrovascul ar di sease

and peri phsﬁl@dbieadaﬂ?ab@h of 18 brhpdihe e hedhvdnfitn AW hpeutod ieinkit@8. Because of
their insulin sensitizing effect the conpounds of fornula | are al so

expect ed t bupineverabowt0.¢BIL 400 mededwde Weighie arelastbly §.pel-20 gigkdeods from t he
nmet abol i ¢ 5% rome and di abetes of pregnancy. Therefore the devel opnent of
| ong-term g:(5rrpl i cations associated with chronic hyperglycaema in

di abetes nellitus such as the mcro-angi opathies causing renal disease,

r et i nal ;sdameg orathiipay Ard pRfedded Pas Culhrbyf tablbts @AS@sules which may be formulated

by methods known to those skilled in the art to provide doses of the active compound in

the range of 0.5mg to 500mg for example 1 mg, 3 mg, 5 mg, 10 mg, 25mg, 50mg, 100mg
and 250mg.

C , 20 According to a further aspect of the invention there is thus provided a pharmaceutical
formulation including any of the compounds of the invention, or a pharmaceutically
acceptable salt thereof, in admixture with pharmaceutically acceptable adjuvants, diluents

and/or carriers.

25, Pharmacological properties

The present compounds of formula (I) are useful for the prophylaxis and/or treatment of
clinical conditions associated with inherent or induced reduced sensitivity to insulin
(insulin resistance) and associated metabolic disorders (also known as metabolic

0 syndrome). These clinical conditions will include, but will not be limited to, general

obesity, abdominal obesity, arterial hypertension, hyperinsulinaemia, hyperglycaemia, type



C of the lower linbs are expected to be del ayed. Furthernore the conpounds
may be useful in treatnment of various conditions outside the cardiovascul ar
system whet her or not associated with insulin resistance, |ike polycystic
ovarian syndrone, obesity, cancer and 25 states of inflamuatory disease

i ncl udi ng neurodegenerative disorders such as mld cognitive inpahITeENts;

Al zhei ner' s dweesmmo7Rar ki nson' s di sease and nmultiple SC|IQ:I’T%2§03/0£|§E;
conpounds of the present invention are expected to be useful in controlling
glucose levels in patients suffering fxromtype 2 diabetes. 30 The present
i nvention provides a nethod of treating or preventing dyslipidemas, the
insulin resistance syndrone and/or netabolic disorders (as defined above)
conpri si ng2titubetds @AOETd 2062 0r 200t efiSADD apEHAERAM0RA0MAB8Aancd. This

adm ni stratj an..of .a conpound aof fornul.a,.lto.a nma I arti.cylarly a human
o ed | § HuhBigRinid, ARTRRNAR e i ddelofn BRI it BRI LY g o
preventi Pg royreel eﬂ:hgaibféh?ﬁ‘»eﬁerffmmliﬁtiy%ﬂg, euelvetefldeﬂymm_tléraftyﬁilsbp@fteian ef;epti ve .
anount o qQun 0, I mu { a articu r a, I N nee
Ehoroor o 1 AVESTRR Bl loB oo Hsb S erocnt P dopey HaetroBidtiLs of "o
conmpound OfevE hd¥tidided wah 16w aptipa AR MyvelsGnd Righ Aps H ldINBthAFBREde dfhe present

i nvention provides the use of a conpound of formula | in the manufacture of
a medi canefalh gpnseHew dersity lipaprotsins (Hak) napiclessphepetieeeBand/ or net abol i ¢

di sorders. 15 Conbi nati on Therapy The conpounds of the invention may be
conbi ned with another therapeutic agent that is wuseful in the treatnent of
di sorders absensipeueds afithepredsat igesptivmopprernectad i srusefubingreatfing pati¢nss witke | er osi s

such as hy : i 1 i pi 1,8 L P J: d] al and 20
cbosity. TRaBRB e Wil BRATE s fokiias O B See LBPLES hor
t hdér apeut i posdpyendial dydlipidedix witlh sewititdutothertnnanifoftatiobk oHBE metmbeliv ssugome.t hat
causes a decrease in circulating levels of LDL-cholesterol. In patients
with diabetes nellitus the conmpounds of the invention may

Treatment with the present compounds is expected to lower the cardiovascular morbidity

and mortality associated with atherosclerosis due to their antidyslipidaemic as well as
antiinflammatory properties. The cardiovascular disease conditions include macro-

15  angiopathies of various internal organs causing myocardial infarction, congestive heart
failure, cerebrovascular disease and peripheral arterial insufficiency of the lower
extremities, Because of their insulin sensitizing effect the compounds of formula I are also
expected to prevent or delay the development of type 2 diabetes from the metabolic
syndrome and diabetes of pregnancy. Therefore the development of long-term

20  complications associated with chronic hyperglycaemia in diabetes mellitus such as the
micro-angiopathies causing renal disease, retinal damage and peripheral vascular disease

CJ of the lower imbs are expected to be delayed. Furthermore the compounds may be useful
in treatment of various conditions outside the cardiovascular system whether or not
associated with insulin resistance, like polycystic ovarian syndrome, obesity, cancer and

25 states of inflammatory disease including neurodegenerative disordess such as mild

cognitive impairment, Alzheimer’s disease, Parkinson’s disease and multiple sclerosis.

The compounds of the present invention are expected to be useful in controlling glucose
levels in patients suffering from type 2 diabetes,

30
The present invention provides a method of treating or preventing dyslipidemias, the

insulin resistance syndrome and/or metabolic disérders (as defined above) comprising the



al so be conbined with therapeutic agents used to treat conplications rel ated
to mcro- angiopathies. 25 The conpounds of the invention nmay be used

al ongsi de other therapies for the treatnment of netabolic syndrome or type 2
di abetes and its associated conplications, these include bigdafile dibys,
for exanpl e RudE@EGGobe Phenform n and buform n, insulin egyaBhREbEsss NSUlin
anal ogues, anylin) and oral antihyperglycemcs (these are divided into
prandi al glucose regul ators and al phajgl ucosi dase inhibitors). An exanple
of an al pha-gl ucosidase 30 inhibitor is acarbose or voglibose or mglitoL An
exanple of a prandial glucose regulator is repaglinide or nateglinide.
260CT2DDy \n2d4h Q0 A mipGilildGt IR0R/100 2 i8hmal Battitudriph hehan $ipeett of the

i nvention, the_conpound of forrmula I, or a pharnaceutically acceptable
salt, solngE?ﬁsolvate of such a salt or a prodrug thereof, may be

adm nistered in association with another PPAR nodul ati ng agent. PPAR

nmodul ati ng_agents include but are not limted to a PPAR al pha and/ or gamm
and /or delThePresrahinyentionreyides Aasthod ok Bratiye or preveapinabpe? dibeies, sol vat es,

sol vates Olodpelinil bRt YIS NG &funt S doEnd AR PN, AN/ OF
gamma agoni st's, pharmaceutically acceptable salts,” solvates, solvates of
such sal t s mayma(paetiautpsl ytahameofin aged thastdl. known in the art. These include the
conpounds described in WO 01/12187, WD 01/12612, WD 99/62870, WD 99/62872,
WD 99/62871, WO 98/57941, WO 01/40170, J Med Chem 1996, 39, 665, Expert
Opi ni on on Imhénrdpeaspict thegprdeatténestionPovides theGR8 ob8<oniponndafrfbmodd bas a he
conpounds descri bed in the patent applications listed on page 634) and J
Med Chem ﬂ%@mﬁ% 527 which are all incorporated herein by reference.
Pa(iicuharly a PPAR al pha and/ or ganmma agoni st refers to BVM5S 298585,

clofibrate, fenofibrate, bezafibrate, nfibrozjl and cjprofibrate, OW9578,
o1 001 1t az ot PGSR fis SRR IR GEROS0 (e vob 8l SETTERL ORI gt

JTT-501, SkhadlB306R of dMciBdBient for thd/MchBAdt ofMéIIAQsisthrcd HthA Inetdboli® 5041 and GV
2433. Particularly a PPAR al pha and/or gamm agonist refers to

(S) - 2- et hos4POHIETSA  ( 2- { 4- et hanesul phonyl oxy- phenyl } et hoxy) phenyl ] pr opanoi ¢
acid and pharnmaceutically acceptable salts thereof. [In addition the

conbi nati on of the invention nmay be used in conjunction with a 2D

sul fonyl.ur ea far.exennl & 9l imepiride, glibenclamde (glyburide),
gliclazide, 0l ,

The compounds of the invention may be combined with another therapeutic agent that is
useful in the treatment of disorders associated with the development and progress of
atherosclerosis such as hypertension, hyperlipidaemias, dyslipidaemias, diabetes and

20  obesity. The compounds of the invention may be combined with another therapeutic agent
that decreases the ratio of LDL:HDL or an agent that causes a decrease in circulating levels

C,. -' of LDL-cholesterol. In patients with diabetes mellitus the compounds of the invention may
also be combined with therapeutic agents used to treat complications related to micro-
angiopathies.

25 The compounds of the invention may be used alongside other therapies for the treatment of
metabolic syndrome or type 2 diabetes and its associated complications, these include
biguanide drugs, for example metformin, phenformin and buformin, insulin (synthetic
insulin analogues, amylin) and oral antihyperglycemics (these are divided into prandial
glucose regulators and alpha-glucosidase inhibitors), An example of an alpha-glucosidase

3p  inhibitor is acarbose or voglibose or miglitol. An example of a prandial glucose regulator is

repaglinide or nateglinide.



gl irqui done, chl oropropam de, tol butam de, acetohexam de, gl ycopyram de,
carbutam de, C glibonuride, glisoxepid, glybuthiazole, glibuzole,

gl yhexam de, gl ym di ne, glypinam de, phenbutam de, tolcylam dﬁ?b@lﬁ[i ZU
tol'azam de. Preferably the sulfonylurea is glinepi ride or nc am
(gl yburide). yWorRsmhosfer ably the sul fonylurea is glimnepi li,gql% Z&E@hggc‘ore the
25 present invention includes adm nistration of a conpoun oth e present
invention in conjunction with one, two18r nore existing therapies described
in this paragraph. The doses of the other existing therapies for the
treatnment of type 2 diabetes and its associated conplications will be those
known in tHe amtherasptcaﬁphmemibmnhdmmpbynd@dmhaﬂaﬂr yr dgldirexeltoally exanpl e t he
FDA and may be O ange . Boo ubl i.sh b FDA. .30 ..

Al t er nat i vef§FP SIEl 7508'8 lwr}g‘é‘:h&sgg ’EE%PI& i%ﬁf?&d?aﬁeq?@gﬁ’ﬁé?m‘i? deri ved
fromthe cesRiadal wan aﬁét@ermagaﬂ&duumgagdanAR&@odu[uﬁhFd@msanmmmum of the

present invenfion in __caonbination with chol esterol -1 owerin ent. The
chol est er ol dRER g Bydhelaha wdier papmi and/opdedizrEomitber Wesroig 790

PCT/ GB2003/ aQQa%@i%ﬂa saﬁs“ sbl‘@at5§1bcﬁva?é%mfbﬁtshl%rbrb%ﬂg‘é%e@& S%{t?oIE‘PPAR'alﬂxﬁed to
i nhi bitors of reductase (3- hydroxy-3-methyl glutaryl coenzyne A

reduct ase) an@i@r gamng/ a&%t%mwuméﬂm aecapteble paltsj solvatss, solyaigs sfisaeh siltsel ect ed
fromthe g rcﬁ'ﬁﬁdﬁ% %%e?%o& 08 0 1&5\9{: er't;ﬁ% at, "ﬂlesleiélﬁc?eﬁtﬁé‘#len@gu{n&ecfekc‘ﬁ“ﬂ% Atin,

dal vastatin Itavas 1'ovas tin, nicostatin, s
ni vast at i n, WprtiviRd 83twa MAGEK, W89/a1a7a, WQQ%%HNW@@QL@B&WQ acceptabl e

salt, espe i l.cium . Qr te her eof a.sol vate of
such a sal %8%,&5 rv? @@f&{@fﬁsg %%?rﬁe%l’l t6 bﬁ’vg@%’ﬁP ) Ht OppioR OBITh? eutlﬁtl cally
accigpt ahd e Mnts, 160 18634 ﬁnlpmﬁbzﬂaxahe sangouadssiebdribed inahe ptad appdicitioas eof . A

oretorred aitition pe TRy Bt KRG ADE A3 R iR R B EHER ) 7. 4. (4

10 reference Particularly 2 PPAR alpha and/or gamma agonist refers to BMS 298585,
fluor ophenyl ) -1 sopr.op 2 met hyl (et hyI sul fonyl ) -am nog pyrimdin-5-y1] (3
R 5S)- 3, 5- Hgv ?é@ﬁﬂ% {brate, graptiprogiland gippakibiic; S8V 9578, poglitazone,

(B)-7-[4- (%&hﬁ&%ﬂé’hﬁmgh}azﬁﬁé 5&2@11%&'13 K‘R[PD@’I JTT-501, SB 213068, GW 1929,
met hyl - N- (et hyl sul ) - am noj 56“ m di n- 5- di hydr oxyhept - 6- e

noi ¢ acitd GWoiB43 %Wé}zﬁﬁdemﬁ“é%llk SA6t et G é?%éfﬂsﬁc@lﬁﬂgélm’éﬁeﬂlnhﬁer eof, or a

sol vat e of

(E)-?-[4-(Zf£‘l % pg@lé%ﬁh%@f%&%&ff fsaggjr)%gy xy23 [[%2 anesﬁlwoneﬂof{ Bnyl) am no] 15
pyri m din- @txyﬁ;}l(dﬁ%ﬁﬁﬁeﬁdb{@amwmwkgm@am&cmﬂw @cepthblesmalds thesofcal ci um and
sodium salts are disclosed in European Patent Application, Publication No.
EP- A- 052147 1, and in

In add1t10n the combination of the invention may be used in conJunctmn with a
20 sulfonylurea for example: glimepiride, glibenclamide (glyburide), gliclazide, glipizide,
gliquidone, chloropropamide, tolbutamide, acetobexamide, glycopyramide, carbutamide,
C glibonuride, glisoxepid, glybuthiazole, glibuzole, glyhexamide, glymidine, glypinamide,
- phenbutamide, tolcylamide and tolazamide. Preferably the sulfonylurea is glimepiride or
glibenclamide (glyburide). More preferably the sulfonylurea is glimepiride. Therefore the
25 present invention includes administration of a compound of the present invention in
conjunction with one, two or more existing therapies described in this paragraph. The
doses of the other existing therapies for the treatment of type 2 diabetes and its associated
complications will be those known in the art and approved for use by regulatory bodies for
example the FDA and may be found in the Orange Book published by the FDA.
a0 Alternatively smatler doses may be used as a result of the benefits derived from the
combination.The present invention also includes a compound of the present invention in

combination with a cholesterol-lowering agent. The cholesteroi-lowering agents refetred to



Bi oorgani ¢ and Medi ci nal Chem stry, (1997), 5(2), 437-444. This latter
statin is now known under its generic name rosuvastatin. 20 In the present
application, the term"chol esterol -1 owering agent" al so includes [QJP cal
modi fi cations of the HMG CoA reductase inhibitors, such as estérs) pﬂ]@@ir ugs
and netaboli Jer active or inactive. The resen vention al so

i ncl udes a co‘?nsagun)(q%% the present invention in coﬁbl nat i SIHGB%%W’WZIS?? a bile
aci d sequestering agent, for exanple cqhestipol or chol estyram ne or

chol estagel . The present invention also includes a conpound of the present
invention in conbination wth an inhibitor of the ileal bile acid transport

system (1 BATuhOBhtd0S b A0n Ul p)iREOMANGIS: BOTHRAELAGABAT (snhi bi tory

activity have been described, see I nst ance e conpounds escrlbed in
WO 93/ 1605 5ydepry-8meriay gigtar W\EpezynisA geflucingd) zsmtamnheLPMGt@A wonctarg4/ 000790

071 33082, VOLHTD e et il iR gt Yol Pt U o0 55 47
VD 99/ 35135eri Wiatif B AdAn, [WBsEO, Gidvdsitin \ MV BOMN, 168 7stalADnROLR0392, WO

00120393, WD 00/.20410 WD, 00/ 20437, 01/ 345 889, 00/ 47568,
VO 00/ 675681VaA TS P AEHERd SNA4TE 0% ar%ﬂé%ﬁ@éﬁiﬁ%%bf@é@@@ WO

00/ 38726,  \W6ai0fY/ o3 8leidm, oﬂ&@oﬁ@t’e?el&z&ﬁ;or\é@oﬂﬁde%ﬁiﬁﬁa ik AlPBaadR4tatid B 10072371,
US 5070103, EP 251315, EP 417 725, EP 489 423, EP 549 967, EP 573 848, EP

624 593 Eptaswastaln.or aphagmoeulely apgsptalegalf solvaiersolygte of such a5l orp 1070 703,

and the copt&pisinekol Rea&e Eﬁr&&ﬂ;ﬁr sBRRid G&VLAR calcRR dakcCA bafieaiite conmpounds
described in claim1l and the nanmed exanples, are incorporated " io herein by

reference PFﬁﬁtﬁd(ﬂtﬁﬂarlS,bD‘a%\@egCOmPWBA'Wltmm@'iesrmﬂén%mnfﬂfa-ﬁi-[é{‘ﬂor use in the

| e, ol B RS S Rl Rt b Y G B R R 9 5 382
ar e incor p@i@ﬂﬂﬂﬁﬁ@t—@eﬂoﬁﬁlﬂ GhIeS R asQEPRI4- (éﬁﬂtﬁdﬂbﬂ@b}lﬁé@d@ﬁ)@?l&«ﬂ— | BAT

inhibitors are t 2-benzot hi azepi nes, 1, 4-benzot hi azepi nes and

1, 5- benzot meélnéﬁf (reashylgnlipril)}-sreinolpyiimigin--yEI 3Rs 55)6%S-wiydroryheni¢-groic acid t he

1,25 ] or a pharmaceutically acceptable salt or solvate thereof, or a solvate of such a salt. The

compound (E)-7-[4-(4-fluorophenyl)-6-isopropyl-2-[methyl-(methylsulfonyl}-amino]-

15 pyrmidin-5-ylJ(3R,55)-3,5-dihydroxyhept-6-enoic acid, and its calcium and sodium salts
are disclosed in European Patent Application, Publication No. EP-A-0521471, and in
Bioorganic and Medicinal Chemistry, (1997), 5(2), 437-444. This latter statin is now

known under its generic name rosuvastatin.

20  In the present application, the term “cholesterol-lowering agent” also includes chemical
C modifications of the HMG-CoA reductase inhibitors, such as esters, prodrugs and

metabolites, whether active or inactive.

The present invention also includes a compound of the present invention in combination
25 with a bile acid sequestering agent, for example colestipol or cholestyramine or

cholestagel.

The present invention also includes a compound of the present invention in combination
with an inhibitor of the ileal bile acid transport system (IBAT inhibitor).

30
Suitable compounds possessing IBAT inhibitory activity have been described, see for
instance the compounds described in WO 93/16055, WO 94/18183, WO 94/ 18184, WO



benzot hi adi azepi nes. One particul ar suitable conpound possessing BAT

i nhi bi tory activity is (3R 5R) 3-butyl- 20

3-ethyl -i, 1-di oxi do- 5- phenyl - 2, 3, 4, 5-t et rahydr o- 1, 4- benzot hi azepi n- 8-yl (3-D
gl.ucopyr anosi dur oni c aci d (EP 864 582). Other suitable |13AT ihhi(HiT oilo

i ncl ude one of: di oxo- 3, 3-di but yl - 5- phenyl - 7- net hy,

(R)-1' phenywolm"[oﬂim‘t car boxymet hyl ) ~car banoyl ] net hyl Bl

} car banoyl net hoxy) - 2, 3, 4, 5-t et rahydr o- 155- benzot hi azepi ne;

1, 1- di oxo- 3, 3-di butyI _5- phenyl -7-nethylthio-8-(N{ (R-a-[N 25

(car boxynet hyl ) car banoyl ] - 4- hydr oxybenzyl

car banoy| néd2dR§7), WO 96/05 B8 WG 20498486 WOD6/ 16851 @V(hi%/ﬁéﬁﬂmWO%/O’IMS‘,

L AR AR N e i, £ (2

?E)nzit hi ﬁz@p{mleosv 3’@099/@443110pﬂlwuah @}/@Lr?sylwamgmwz Wmnﬁnlxm%?mommm; 0- 8- (N-{

-1' - phe - su Qet ar bano t

}car bam)yl @%372“&21@4-? Oy Wih ?%382 WO OBé‘ﬂ%g%E ﬁ’i’é?@@#?ﬁé‘ WOy ocT 2006 WO
2004/ 00@”@)1%@@@?@@%%%5&4) 0268211, WO 00/38725, WO 00/38726, WO 00/38727,

1, 1- di oxo- di bu 5/286%2%;39 rreth | t hi o- 8-

(R-a-[N - (\fzowraﬁﬁ Fdy8358 amgmm%@;szwo}os EP 251 315, EP
car bamoyl mgt

1710 oxo- S00Ey )EPQ"’@**%’ SRR B P B R ;24 505,
( R) a-[N - (859§@1 ;Bi’cféﬂlﬁﬁx )and EP 1070 703 and the contents of these patent applications,

car banoyl X a - ; benzot hi
coep ne, b PP LOSREKLS BLORIN BRMIE G s clb P AR pcfut
(R),~a- [ M - (H2zein by reference.

ICoxyet hyl ) car banoyl ] benzyl } car banoyl nmet hoxy) - 2, 3, 4, 5-tetrahydro-1, 5-
benzot hi azepi ne; 1, 1-di oxo- 3, 3-di butyl -5-phenyl -7-nmethylthio-8-(N {
(R)-a-[ N - (Hrticular classes of IBAT inhibitors suitable for use in the present invention are

car boxyet yl carbaroyl . - hydroxybenzyl ) carbarmyhet hapy) -3, 4, g et ranyar o
1, 1- di oxo- JoRik¥?, %95/08484511@ Iven w3 739rakdWbdrhdrRe 8 héDinfby reference. Other

(R -a-[N -(5-car boxype

car bano¥l | BEiEe ‘}1@3&?55)5%&? e are the 3, 2begzqtiinzenings lot-hengothiasepBenindz epi ne;

1, 1- di oxo- 3, ésbglzgtﬂfa%pxés POERMEF OitaRE BXdstoR iPA B idhlbidotdR e d Y - (2- car boxyet hyl

) car banoyl |
benzothiadiazepines.

One particular suitable compound possessing IBAT inhibitory activity is (3R,5R)-3-butyl-

20 3-ethyl-1,1-dioxido-5-phenyl-2,3,4,5-tetrahydro-1,4-benzothiazepin-8-yl §-D-
glucopyranosiduronic acid (EP 864 582).  Other suitable IBAT inhibitors include one of:

C’ _ 1,1 -diox0-3,3-—dibuty1—5—pheny1-7 -methyithio-8-(N-{(R)-1'-phenyl-1"-[N'-(carboxymethyl)
carbamoyljmethyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{(R)-c-[N'"-

25 (carboxymethyl)carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-
benzothiazepine; '
1,1-dioxo-3,3-dibutyl-5~-phenyl-7-methylthio-8-(N-{(R)-1"-phenyl-1-{N*-(2-
sulphoethyl)carbamoyl]methyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-
benzothiazepine;

30 1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{ (R)-1'-phenyl-1-[N"-(2-
sulphoethyl)carbamoyljmethyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-

benzothiazepine;



benzyl } car banoyl net hoxy) - 2, 3, 4, 5-t et r ahydr o- 1, 5- benzot hi azepi ne; 15
1, 1- di oxo- 3, 3-di but yl - 5- phenyl - 7-net hyl t hi 0- 8- (N-{a-[ N - (2-sul phoet hyl ) car ba
noyl ]-2- fluorobenzyl }
car’banoyl net hoxy) - 2, 3, 4, 5-t et rahydr o- 1, 5- benzot hi azepi ne; 26 Q0T 7606
1, 1- di oxo- 3- bybghmaeRbdy! - 5- phenyl - 7- met hyl t hi 0- 8- (N- {( R)P_Cq"7(£ly()63§0@5_84( 2- hydro
xy-1- carboxyet hyl ) car banoyl ] benzyl }
car banoyhnet hoxy) - 2, 3, 4, 5-tetrahydro- 13§- benzot hi azepi ne; 20
1, 1- di oxo- 3, 3-di butyl - 5- phenyl - 7- net hyl t hi 0- 8- ( N-{
(R-a-[N-(R-(2-hydroxy-I - C
g ar bomet hy 1) & 8% Ritul PSR 1 G Ah AR BRAT ORY0- 112 (B-stipRockiBl e abyes - 1, 5-
enzot hi azepi ne;

1, 1- di oxo- $:3demEermgyl}arismepimettipxed. o St tpiraygofIpd-penrythinzgmine; {
(R, 1IN (R Ao, s SRRDOKKEN N SARRREDY . & gyt ! )

car banoyl ) bénzy anoy
2, 3, 3, 5-1 ebﬁrﬁiﬁ;&d{l})‘i—hyd’rﬁbiﬁﬁml }ﬁblﬁiliﬁ@ﬂmeﬂw}r(]y)f,’jﬁdf,S—tetrahydro-l,S-benzothiazepine;
1, 1-di oxo- 3-byutyl - 3-et hyl - 5- phenyl - 7- met hyl { hi 0- 8- ( N-

21T N -  Sar Do Ay Erbabophpo barayrp - {5 o

car banoy!l O4 G5 ¥ i g{yd' RE] 5-

1, 1-di oxo[rg%lgut ylih-y c%%%@l]%&%kﬂ%l - 7yﬁﬁ§ﬁ? E?Eg@ 81-%%N-{ a%’f N -
( (et hoxy) ( Rerzethiazepiogphor yl - met hyl ) car banoyl ] benzyl

b | net : ) -1, Bsbenzot hi ine; 2 6 OCT 2005
ool LB Al TR AN £ RlERF R azent e
1, 1- di oxo0- BarbutyethyBeabinydyl]5Hiytdesrybenzyredrbarhdyirhab & §-Bi3 [4( Retrahyddd-1,6- 2-

(hydr ox net hyl ) phosphoryl ] et hyl
%égban’ﬁzl) %W%@ﬁ?;bgmyyét hoiy} -2,3,4,5- tetrahydro-1, 5-benzot hi azepi ne;
1, 1- di oxo0- 3,13digtdstbitiyt-SeBResphenf- TRetAthibl B RNol [V-(5-carboxypentyl)
(R-a-[N-(2-methylthio-1- s L
car boxyet hymj)esa%ﬁawJ]Cbréamwlpéfamaﬁa%ﬁﬁ%y&yq—lé;@pzp,ﬂaa%eemp,ahydr o-1, 5-
benzot hi a e " - '
1, 1 di oxo- 3G hp T Spbenyl Tmethylio-8(V A R)- N TGrgmboryefipDparbamel o)
(St 2y|4) i t)b?sqyﬁoglbhﬂlellﬂﬂ?m?ym&?ﬁmh})dfmJiyhinzmxhiﬁmping;l ] car banoyl net hoxy }
r - -benz i azepi. ne; )
1, 1- di o%o- 2;@@%@3@@-@3@5 ﬁﬁ@ﬁ’w"gwggég’{m“@@@%ﬂm‘@?‘?ﬂﬂ(eret hyl ) (hyd
rgxxé) . Eh?sntabﬁﬁydgmhmmdylﬁaﬁ&y@mw,s)-re&ammf-g&%&&@&yﬁbﬁﬁé;bamoyI met hoxy}
"% S 2] 1 dioRo-3-butyl-3-ethyl-S-phenyl-7-methylthio-8-(V-{ (R)-0-IN'-(R)-(2-hydroxy-1-

carboxyethyl)carbamoyl]Benzyl}carbamoyhnethoxy)—2,3,4,5-tetrahydro~l,5—

benzothiazepine;

20 1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-o-[N'~(R)~(2-hydroxy-1-

C carboxyethyl)carbamoyl]benzyl}carbamoyhnethoxy)-Z,BA,S—tctrahydrq—l,5-_ '

benzothiazepine; _
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8- { N-[(R)-0-(N"-{ (R)-1-[N"-(R)~(2-hydroxy-
1-carbexyethyDcarbamoyl]-2-hydroxyethyl }carbamoyl)benzyljearbamoyimethoxy } -

25 2,3,4,5-etrahydro-1,5-benzothiazepine; ‘

| 1,1-dioxo-3-butyl-3-cthyl-5-pheny}-7-methylthio-8-(N-{ o-[V'-(catbox ymethyl)carbamoyl]
benzyl }carbamoyimethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{ a-[N*~
((ethoxy)(methyl)phosphoryl-methyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3.4,5-

30 tetrahydro-1,5-benzothiazepine;



1, 5- benzot hi azepi ne; 1, 1-di oxo- 3, 3-di butyl -5-phenyl - 7- et hyl t hi 0- 8- ( N-{
(R-a-[(R)-N -(2-net hyl sul phinyl -1 -

car boxyet hyl ) car banoyl ] benzyl } car banoyl et hoxy) - 2, 3, 4, 5-tetrahydro-1,5- 15
benzot hi azepi ne; fOCT 2006
1, 1- di oxo- 3, 3wdhiiMidheo- phenyl - 7-met hoxy-8-[N-{(R)-a-[ N - g:ﬁ‘/cfh%(rg%ﬁ)z §4hyl )carb
am)yl] 4- hydroxybenzyl } car bamoyl met hoxy] - 2, 3, 4, 5- tetrahy

1, 5- benzot hi azepi ne; 1, 1-di oxo-3, 3-dipputyl - 5- phenyl - 7- net hyl t hi 0- 8- (N- {
(R-a-[N-((R-1-carboxy-2- nethylthio-ethyl)carbanoyl]-4-hydroxybenzyl}

car banoyl met hoxy) - 2, 3, 4, 5-tetrahydro 20 1, 2, 5-benzot hi adi azepi ne; C

1, 1- di oxo- Ba?dlﬁo%wﬁ-ﬂ%t@ﬁ enyl- m&dﬁylltm&leqwqﬂﬁj&bcxw’ {2-
(R-a-[N-((S)-1-carboxy-2-

hydr oxypr o chr%'a(w&mpl}asmhw&nt@sly:@@myl)@aw&s#bwwmﬁ@m} 23454 5-tetrahydr

o- 1,2,5-bg 1]y,
1,1- d| 0XO0- 3 3 y?xﬁgﬂﬁ%g%yef 7-methylthio-8-(N{ (R-a-[N-((S)-1-carboxy-2
25 1, 1-d10x0-3 3 dibutyl-5-phenyl-7-methylthio-8~(N-{ (R)-0-[N '-(Z—methylthlo-l—

Erﬁt t21y!5prgggﬁg%car@gyog}é%]oﬁéb%zy&gI%Ien%ﬂnelh%%)bﬂg}éltg%h 2 3,4,5-tetrahydro

1, 1- di ox0- Bendotdiabuping! - 5- phenyl 7- et hyl t hi 0- 8- (N-{
(R-a-[N-((S)-1-car boxybutg car bam)yl%v4 hydrox benzyl
} car banoy! e tdigeyd)3-gibaylS-phenyt-7 smpfiithio- IN-HR)8e@d ‘ri(ﬂéﬁﬂli}é)i@bﬁhe 30

(1,R)1: di oo (%pﬁﬂ hﬁg})%%g?%lg@y SRS AL Eé]«:gmﬁoz;&}h%t{mxy}-z 3,4,5-tetrahydro-

car banoy| métbiensoiliazepige;4, 5- tetrahydro 1, 2, 5-benzot hi adi azepi ne; 260CT20U6

8?3&802?31"%& AL REROR TS Bt (RS (IS | - car boxyet h

| ) phosphoryl]ethyl}carbamoyl)—4—hydroxybenzy1]carbamoyhnethoxy}~2 3,4,5-tetrahydro-
car banoyl ] ber]jzyl car banoyl met hoxy) - 2, 3, 4, 5-tetrahydro-1, 2, 5- benzot hi adi azepi
ne: efizgthiazepine,

1, 1- i 0x0- F 3oy b SR 7 AN RSk RS S - oar boxy- 2
hydroxyprop%beXdathﬂmﬁﬁlﬂnpﬂébﬁzyﬂ}@dmmmth%ﬂ%&ﬁﬁ totrahydrosl.3-et r ahydro-1,2,5- 5

benzot hi adj , 1-di oxo- 3, 3-di butyl - 5- phenyl - 7- et hyl t hi o- 8- (N—{
(R -a- P%\I— E&gg@aﬁ%& hyI ) car banoyl ] - 4- hydroxybenzyl }

car banoyl rmnktﬂmgo)} RdiBuigl-S-phetyi-amysthicay-B- (2 SR peA No{hivdghoathglpdartemoyi]-4-
1, 1-di oxo- ﬁ&d%&xylbgn%’ﬁcarbau?oy?mé/tlmxy] rZr%tJ] 4 tetrhhy%ro 1 g beéz(o%azeplgmN_ ((S)-1-
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-IN-((R)-1-carboxy-2-
methylthio-ethyl)carbamoyl]-4-hydroxybenzyl }cartbamoylmethoxy)-2,3,4,5-tetrahydro-
20 1,2,5-benzothiadiazepine;
C 1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N-((8)-1-carboxy-2-(R)-
’ hydroxypropyl)carbamoyl}-4-hydroxybenzyl }cartbamoylmethoxy)-2,3,4,5-tetrahydro-
1,2,5-benzothiadiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-c-[N-((S)-1-carboxy-2-
25 methylpropyl)carbamoyl}-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-
benzothiadiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-ci-[N-((S)-1-carboxybutyl)
carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2.3 ,4,5—tetrahydro—i ,2,5-
benzothiadiazepine;
30  1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N-{(S)-1-carboxypropyl)
carbamoyl]benzyl }carbamoylmethoxy)-2,3 4,5-tetrahydro-1,2,5-benzothiadiazepine;



car-boxyet hyl ) car banoyl ] - 4- hydr oxybenzyl

} car banoyl nmet hoxy) - 2, 3, 4, 5-tetrahydro-1, 2,5- 10 benzot hi adi azepi ne;

1, 1- di oxo- 3, 3-di butyl - 5- phenyl - 7- net hyl t hi 0- 8- ( N-{
(R™~a-[N-((R)-1-carboxy-2- nethylthioethyl)carbanoyl ] benzyl 76 0CT 2065

} car banoyl netexyhnedysh, 4, 5-tetrahydro-1, 2, 5- benzot hi adi e

1, 1- di oxo- 3, 3- di but yI - 5- phenyl - 7- net hyl t hi o- 8- (N-[ (R) - a- ?@?P@@”f‘-”fﬁ((& 2-
hydr oxy-1- is carboxyet hyl) carbanoyl ] ppgpyl } car banoyl ] benzyl }

car banoyl nmet hoxy) - 2, 3, 4, 5- tetrahydro-1, 2, 5-benzot hi adi azepi ne;

1, 1- di oxo- 3, 3-di butyl - 5- phenyl - 7- net hyl t hi 0- 8- ( N-{

(R) - a- [ N-( (3)didcocs-aivy ~3=phB/L-Tyth4ih 21BI0-3- i dshenzawoxyeth
car banoyl met hoxy 5- tg?l}ah dr% mm)mt(ﬁ?gdl az)é}}el r%de) 20

1, 1- Di oxo- sarharmvﬁawwi}sarbmm}methom@ﬂm -fitrgh glre- M%WZ@‘JJFM%@F 1- car boxypr o

I b
} %:/az ba(r:rg;/l Eéq?cﬁ@(oy:?g g%g{yggé&? rgf@r#arﬁetmlthlols g\l é(R) bO(Ca-BN (S(tspl adi sy by %l(%)é 1,
| -Di oxo Bydinmtqpb/})&rhnimmyy]ber&ynmrmmyhnah@(yﬂ-&3(4(,5%3}1133&&({ IN-Z[S;L (R-2-(S)-1-hy

dr oxy- |
(3, 4- dlﬁydP8¥§%ﬁgﬁ§ﬂﬁTﬁop 2-yl ] car banoyl } - 4- hydr oxybenzyl ) car banoyl net hoxy] -

25 2, 3,4, 57 1t1et116;®h3/31ﬁmué«1-8 p‘ﬁerka@nzxﬁét MR- AR F0e- H_V—(2—su1phoethy1)catbamoy1]u
1, 1- D oxo- di but hen met hyl t hi o-
(R-a-[ N (& f(}'é;)oxﬁle(la)llqgﬂ(apap éle{lp)cy) 2.3, 4 5- tetrahydro~1 2.5-benzothiadiazepine;

}chr ﬁaﬁosl %%%fég%ﬁg?%’m@—? ?@%ﬁ’yﬁﬁ%@@%@% )ﬁ?g@ﬁ' adi azepi ne; and
1, 1- Di oxo- BarBexgibyligatbamaytietyjdrokybutziiy taririnmyBndhoxyl- BB A-fotal{ydsd BL53- (R) - 4- (R

)-F(R) - 38
i 5°6- BERPRIIBFE R hexy! ) car bamoyl ] benzyl } car banoyl met hoxy) -2, 3, 4, 5-tetra

hydr o- 1 2 1,15dibergnbivuads Nenety i d XV 6y Q4/EHR¥.20
PCT/ GB2003/ 002584 19 @41 %@ﬂ%ﬂar macyeutl calq ac?g(g?\gbl e saf sol vat e,

sol vat e of Tty 83%3@%@0&1]@@6}%@%@#1@810”) %%dér@%d@d ¢ addi ti onal
further asggr%th%mg%aor esent invention there is provided a conbination
treatment conprising the administration of an effective amount of a s
conpound ofl,ltdiexofB3-dibltyi-F-phemryl-g- WIM&W-I{GQHK Wﬁfﬁ'@dp[ﬂva&ﬁ'ﬁ)e?—h)&lr@gy-b—ol vat e,

phar meciut FERP R AR edaP) G IO o R Rl 2.03381 T W @
tetrahydro 1,2,5-benzothiadiazepine;
1,1-dioxo-3,3-dibutyi-5-phenyl-7-methylthio-8-(N-{ (R)-o-[N-((S)-1-carboxy-2-
methylpropyl)carbamoyl Jbenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-
benzothiadiazepine;

20  1,1-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N- { (R)-0-[ N-((S)-1-carboxypropyl)

. carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-

(‘ ) benzothiadiazepine;
1,1-Di0xo—3,3~dibuty1-5-phenyl-’]—methylﬂlio—S-[N-((R/S)-oc-{N—[l-(R)—Z—(S)-l—hydroxy—1~
(3,4-dihydroxyphenyl)prop-2-ylicarbamoyl }-4-hydroxybenzyl)carbamoylmethoxy]-

25 2,3,4,5-tetrahydro-1,2,5-benzothiadiazepine;
1,1-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ R)-0-[N-(2-(S)-3- (R)~4 R)»-5-(R)-
2,3,4,5,6-pentahydroxyhexyl)carbamoyl}-4-hydroxybenzyl }carbamoylmethoxy)-2,3.4,5-
tetrahydro-1,2,5-benzothiadiazepine; and |
1,1-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N-(2-(S)-3-(R)-4-(R)-5-(R)-

20 2,3.4,5,6-pentahydroxyhexyl)carbamoyljbenzyl }carbamoylmethoxy)-2,3 4,5-tetrahydro-
i ,2;5-benzotl1iadi azepine;



carrier, with the sinmultaneous, sequential or separate adm nistration one or
nore of the follow ng agents selected from a CETP (chol esteryl ester
transfer protein) inhibitor, for exanple those referenced and 10_descri bed

i n. WD 00/ 38725 page 7 line 22 - page 10, line 17 which are 4 hddblporat ed
herein by t&ég@ﬁm&ﬁé a chol esterol absorption antagoni sfef@f08%eE8] €

azeti di nones 22°%cH 58235 and those described in US 5,767,115 which
are incorporated herein by reference; a9MIP (nicrosomal transfer protein)

i nhi bitor for exanple those described in Science, 282, is 751-54, 1998

whi ch are incorporated herein by reference; a nicotinic acid derivative,

i ncl udi ng $r epharapeyteallandcepbhisisplh solyate sobydaof sichfagalt encaprpirag therspbot i ni ¢
acid (niacin), acipinox and niceritrol; a phytosterol conpound for exanple
stanols; probucol; 20 an onega-3 fatty acid for exanple Onacor; an

ant i - obesi t cconliqggand aflditiorek Anthbreaspact ofshaprefeRFn @ @ion 48)e iapabvsiedat r am ne (GB

2,184,122 and, US. 4,929 629): an antihypertensjve conpound far exanple an
angi ot ensi 1Y 0188185%%‘?&%‘%‘%%%@5{“& ; ad“f{ﬁﬁtfa%'lof‘ 8# an CJ%C%ME #n 11 receptor
ant agonisst codpodddf tiedagiuta HboLKefmacaikiallp kaeghbland energsevit odelia a beta

andr energi c blockqépfor exanpl e_netoprol ol , a m xed _al pha/heta andrenergic
bl ocker , af*hofdtRRURG et ioRtipnaHy losphpreifins Pgmarertios|lyadeeptable filyei ory

bl ocker, a ca@let! Witk siRulindbRt éeguéhﬁalf%r\é i ddaliRitraridn 6B ordRiBGPME St Or

i nverse agoni st for exanple as described in WO01170700 and EP 65635 ; 30
aspirin; afivipg seenisseledied 9mng hornone (M) antagonist; a PDK inhibitor
or 2 CCT 2N Ka 9 SRZ003i nucl ear
receptors f?rE "I\g(?g.np%r%%? %%%QEXR gﬂ:l{‘dﬂ%%dggfl%xhaégl_eg?& gk‘%ﬁgﬁcﬁ%g{edut.i cally

ac c(ept ab e desgribed in VOB 7Eopaga ! dinol2 spagh 16, lawll¥ whicharpipeaipurgied harigof |

by reference;,

a cholesterol absorption antagonist for example azetidinones such as SCH 58235 and those
described in US 5,767,115 which are incorporated herein by reference;
a MTP (microsomal transfer protein) inhibitor for example those described in Science, 282,

15 751-54, 1998 which are incorporated herein by reference;
a nicotinic acid derivative, including slow release and combination products, for example,
nicotinic acid (niacin), acipimox and niceritrol;
a phytosterol compound for example stanols;
probucol;

20 an omega-3 fatty acid for example Omacor™;
an anti-obesity compound for example orlistat (EP 129,748) and sibutramine (GB

C- 2,184,122 and US 4,929,629);

an antihypertensive compound for example an angiotensin converting enzyme (ACE)
inhibitor, an angiotensin II receptor antagonist, an andrenergic blocker, an alpha

25 andrenergic blocker, a beta andrenergic blocker for example metoprolol, a mixed
alpha/beta andrenergic blocker, an andrenergic stimulant, calcium channel blocker, an AT-
1 blocker, a saluretic, a diuretic or a vasodilator;
a CB1 antagonist or inverse agonist for example as described in WO(1/70700 and EP
65635 ;

30 aspirin;
a Melanin concentrating hormone (MCH) antagonist;

a PDK inhibitor; or



optionally together wiwth a pharmaceutically acceptable diluent or carrier to
a warm bl ooded ani mal, such as man in need of such therapeutic treatnent. 5
Particul ar ACE inhibitors or pharnaceutically acceptable salts, solvates,
solvate of such salts or a prodrugs thereof, including active ge@clﬁ |nt~es
which can be used in conmbination wth a corrpound of formula I2 But
are not [i m tyegdopoootdoe foll owi ng conpounds: al acepri |, pairaBroocprss4,

altiopril calcium ancovenin, benazepril, benazepril hydrochl oride, io
benazepril at, benzoyl captopril, captopr2®l, captopril-cysteine,
captopril-glutathione, ceranapril, ceranopril, ceronapril, cilazapril,
cilazaprilat, delapril, delapril-diacid, enalapril, enalaprilat, enapril,

epi capt opr imodd&wranilmﬁcidaiweeptﬁr@ﬁrexwmﬁ LXR{ IGERAGER BlndeQi@@h@,pri | sodi um
f osi nopri | ‘o odi [ iy no, ycopril,
henor phi n- 4 ra%ﬁ{iﬁ%g%dtllcal% T c?rgble s‘1% 93%1 é)ﬁ%altel Jf?ﬁdhc?oﬁﬁ oraP ro? E’g)l'rffz april,
l'i si nopri |, optigallynogethéy wityalphmnacdancaﬁ amepahhardllh¢nt pD@Xii4D 1td :iwanm;em pril at,
m)veltlprll race mur acei n,B topril, perindopril,
per i ndopri | 49 fgéf)ﬁwagﬂfcﬁllas nﬁp%’bqﬁfipfsugﬂﬁ?ﬁ‘ﬁ?%cgeaﬁﬁgprl | hydrochl ori de,
quinaprifat, rampril, ramprilat, spirapril, spirapril hydrochloride,
spiraprilat plroprll spirop r|I hdrochlorlde t enocapr.i | tem)caprll

hydr ochl or i pticujas St inhibitors P&PHHF%?E‘MCFJ y aceeRipRioralipropivates. seiwtaaiﬁw

zabi ci pril, s, 78 GlrdrbpsdbercdOfmSRGRE hltivB A6 EN MMidnl3h ve E)sre@irﬁfohﬁaﬂlaﬁ&? 20
inhibitors for use in_the present invention are rampril, ramprilat,

li si nopri |, Winasamgmound aﬁfaﬂﬂ‘éﬁ&lﬂﬁbﬁ ‘Plﬁtﬂfe noblaitest lef e FdlgwigEomamigst or s f or
uses in thea &%ﬁ-ﬁeﬁﬁmbgﬁﬁeﬁﬁb M cAtGm r{ Ferf%?%nﬁ %%%Fﬁeﬂlﬁg oG fer r ed

angi ot ensin |17 anhtagoni sts,” phar maceutl ca cept sol vat es,

sol gat e 1of bepseptilet beabylsaptopria qaptolatﬂucgistophbq:}etymef @ptopsleglumthmnbl nation with
ac ound e

candes artan, ];anér?ﬁ(}grégséga% ‘!énl %ﬁqﬁn?gﬁl E,Qam(%’scél? %agﬁfat, d%/@’ Igsl%;l((r‘%etlzig’;(pﬁ1 ?'dlﬁ‘(r'? S ar ?

tasosart an, emlapnﬂms endpah epmaptqpﬂ,cfsmsymiﬂun@msfdnopﬁlafobgnopnﬂefoempnﬂ soamgj ot ensin

l'r]ea”.to?gggir] o DR ot e e SRS AOC b Bl BFIER . 30 )t O
CT nn WO Zieﬂuﬂﬁl)ﬁ&ﬂ%ﬂllﬁﬁﬁdl@ﬁﬂ(ﬁﬂ@ﬁ%ﬂfbe&hpﬁl, lisinopril, Iyciumin A, lycmmmB

15 mixanpril, moexipril, moexiprilat, moveltipril, muracein A, muracein B, muracein C,

pentopril, perindopril, perindoprilat, pivalopril, pivopril, quinapril, quinapril hydrochloride,
quinaprilat, ramipril, ramiprilat, spirapril, spirapril hydrochloride, spiraprilat, spiropril,
spiropril hydrochloride, temocapril, temocapril hydrochloride, teprotide, trandolapril,
trandolaprilat, utibapril, zabicipril, zabiciprilat, zofenopril and zofenoprilat. Preferred ACE
20  inhibitors for use in the present invention are ramipril, ramiprilat, lisinopril, enalapril and
enalaprilat. More preferred ACE inhibitors for uses in the present invention are ramipril

C and ramiprilat.

Preferred angiotensin I antagonists, pharmaceutically acceptable salts, solvates, solvate of

2s  such salts or a prodrugs thereof for use in combination with a compound of formula I
include, but are not limited to, compounds: candesartan, candesartan cilexetil, losartan,
valsartan, irbesartén, tasosartan, telmisartan and eprosartan. Particularly preferred
angiotensin II antagonists or pharmaceutically acceptable derivatives thereof for use in the
present invention are candesartan and candesartan cilexetil.
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Therefore in an additional feature of the invention, there is provided a
met hod for for the treatnment of type 2 diabetes and its associ ated
conplications in a warm bl ooded animal, such as man, in need of such
treat ment which conprises administering to said aninmal an effettiyel atodbnt
of a conpoungphodiayl a |, or a pharmaceutical ly acceptabfepmhddidorsss

sol vate, solvate of such a salt or a prodrug thereof in simultaneous,
sequential or separate administration2hith an effective anount of one the
ot her conpounds described in this conbination section, or a

pharmaceutical |y acceptable salt, solvate, solvate of such a salt or a
prodrug t héhessfore mepnpdditions featirmofdhe iaventionghert isfnsexidada resthedfer forthent i on,
there is pray f ' o) ], C L | in a
war m bl oode Xﬁ&%ﬁﬁ'ﬁfﬁyﬂ%@ﬁ&% a%%fﬁ%dﬁp%ede%&%ﬁ Eidgg%ﬂ%{ur’agrgt% m% 4 é\l‘lﬁfﬁc conpri ses
adm ni st er isngh asanamaincheadofismtbh @eatnednt ebich vemarnses adminfstesing toomajsionitokleh f or nul a

I, or a ph ceutical Ly acceptaple salt. solvate,. | vat f such a salt
or a prodr %gfg‘?wgra%lg\‘lr?tioﬁ%g?%?@gﬁg%&?aag’ed &é)ﬁwf;eug?ﬁ@@ﬁ%ep%es mnistration
Wi Lg an s s sefvhte ol vae cﬁmrﬁsrz:bf)r Oplﬁdﬁl_@ﬂleﬁolﬂﬁfsim@meﬁﬁ;&qﬁiﬁﬁﬂm& bgaraten t hi is

conbi nation sectign or. a arnmaceuti ca accepta alt, .solvate, solvate
of such a <4mnigiarion withap gldeciikearaynt OfCDRE Qe g @Bouﬁgsf%ﬁ‘fr}%ijl ti"ﬁect of the
invention th@bRalich RcaYhded pRarRRRhIRA !d&de?ﬁble S0 RBIORE, lsbRhre Wheh aGRRPr i ses a
conmpound of fornmula |, or a pharnaceutically acceptable 20 salt, solvate,

sol vate of %aerdedheeolor a prodrug thereof, and one of the other conpounds
described .in this conbination section or a pharnmaceutically acceptable salt,
solvate, solvate C of such a salt or a prodrug thereof, in association with
a gZar rrifc e Uiheredire {1 ancddiviondl iieatureif theinvensionchere iseprovigel anpethediifigating a furt her
aspect of t L t, I . oY -%"&F V| kit iSing a
conpound ofh I??%r?’?rlg\%g@ Ic?ﬁ%iyﬁgg%ﬁgﬁgglgﬁﬁdca a;ﬁ/) Sggrg%pl?aélb ene‘gcg%,hagol vat e,

sol vat e of teawienbwhishbemprisenadprivisiening tolseid enimal ameffootie apfounhef aot her conpounds

descri bed in_thi nbi ion, section,or a.,pharmaceuticall ccept abl e
salt, sol vat EPOES D\% i?rgmgafalt’ %ruac%m-amag‘%'ﬁcgl& acﬁepﬁ&é%ﬁaﬁ}gso Vta%esroi%afte?/o%B&Aégcor ding to
a further aslpert profdrup ltergof @ssbmiiltansue deqntiiilve sepatase garministeheidn arith lah

compris W9 :eff%cu%Tam%gl%eof \c/)\% ggt éroc%%zjggngs) s/c%ech 1(1)131? ‘ggt)zn?b%ﬁaﬁo% %ection ora

pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof.

According to a further aspect of the invention there is provided a pharmaceutical
composition which comprises a compound of formuia I, or a pharmaceutically acceptable
20  salt, solvate, solvate of such a salt or a prodrug thereof, and one of the other compounds
described in this combination section or a pharmaceutically acceptable salt, solvate, solvate
C of such a salt or a prodrug thereof, in association with a pharmacentically acceptable

diluvent or carrier.

25 According to a further aspect of the present inveation there is provided a kit comprising a
compound of formula I, or a pharmaceutically acceptable salt, solvate, solvate of such a
salt or a prodrug thereof, and one of the other compounds described in this combination
section or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug
thereof.

30

According to a further aspect of the present invention there is provided a kit comprising:



a) a compound of formula I, or a pharmaceutically acceptable salt, solvate,
sol vate of such a salt or a prodrug thereof, in a first unit dosage form
b) one of the other conpounds described in this conbination section or_a
phdrmaceutical |y acceptable salt, solvate, solvate of such a salft 064 A0t

prodrug ther apd zoohMoedogsecond unit dosage 5 form and_c)PQQRﬁﬁyﬁﬁgsgpans for
containing said first and second dosagg%iform;. According to a urtzher aspect

of the present invention there is provitled a kit conprising: a) a conpound
of formula I, or a pharnaceutically acceptable salt, solvate, solvate of

such io a salt or odrug thereof, together with a_.pharnpceutically
accept abl e 2H TW“@PP {Bg}l‘fli‘grofap}i‘aﬁmﬁéeflfl?agy afﬁ??ﬁa%ﬁghé%ﬁ?tﬁrsﬁ’mﬁ)& ?H?g of the
ot her conpauysesr A86ed): BRebof, I 4 RisBuiodRidedbim@n section or a pharmaceutically
acceptabl e salt, solvate, solvate_of such a salt or_a prodrug thereof, in a

second uni ) eRsLd e othes campamds descrbed iy ihiscopbiatignssetiongy 2 PEHTRPTRIAY Ys ai d

first and agepRsicdn8309at AbMEe of\GRARILING 4 Ro@DPHRLE iPAbdbR @it doBfel NVeNt i on
there is provided the use of a conpound of° the formula I, or a :

phar macéut f@ak p§d accept abl e salt, solvate, solvate of such a salt or a

prodrug th : thﬁ jbed in this

conbi nat i ng@g@%%a@;}s&%&a pl) Sg}ni}%tu%?g%%ﬁ§g%g%§§%gbl e salt, solvate,

sol vate of such a salt or a prodrug thereof, in the manufacture of a

medi canment for .use | he th eat nent of. netabolic.syndraone or  C type 2
i abet o5 aderPEEfe  BrbdasbE e e PelR beioR B R PirFisY BRLETEm g  Sleh as
man. Accor d) agprippuad of foatull & at b peardheditieatly ave@piable Balt, beiv e i sdlvpre oY hthd t he use
of a conmpound of 25 the fornmula |, or a pharmaceutically acceptable salt,
solgare’ 0 ea wspont e it S R RN eBRCle ST he o her
conpounds gesfifst Badddsieefbing conbi nation section, or a pharnaceutically
acceptabl e salt, solvate, solvate of such a salt or a prodrug thereof, in

t he manuf abl $Peolbihe gthpeemmpginds descgbed ja dhis ¢orplipation sectipisaf 8 BRIPAFERIRIDI daeni ¢

condi ti ons abddptable WAL, TIRLL QS ke BN EUTR la sa1B S prdn FBRreof h AGLOAiMGiokea further
aspect of the present invention there is provided a conbination treatnent

conpri si ngfeBe 28dmi ni stration, of an effective ampunt of -a conpound of the 2

6 OCT 2Q06 cmn?a%%{&%%%&oﬁ&%@%%ﬁé%a 384nd dosage forms.

According to another feature of the invention there is provided the use of a compound of
the formula I, or a pharmaceutically acceptable salt, solvate, solvate of such a saltor a
prodrug thereof, and one of the othef compounds described in this combination section, or
20  apharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, in
the manufacture of a medicament for use in the the treatment of metabolic syndrome or

C' type 2 diabetes and its associated complications in a warm-blooded animal, such as man.

According to another feature of the invention there is provided the use of a compound of
25 the formula I, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodrug thereof, and one of the other compounds described in this combination section, or
a phaumaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, in
the manufacture of a medicament for use in the treatment of hyperlipidaemic conditions in
a warm-blooded animal, such as man.
30
According to a further aspect of the present invention there is provided a combination

treatment comprising the administration of an effective amount of a compound of the



23 formula I, or a pharmaceutically acceptable salt, solvate, solvate of
sueh a salt or a prodrug thereof, optionally together with a
pharmaceutically acceptable diluent or carrier, with the sinultaneous,
sequential or separate admi nistration of an effective anount of o OE i-he
ot Her conpounds described in this conbination section, or a pharmﬂggu Eh@al |y

accept abl e svadbgnogphvate, solvate of such a salt or a pepdsugsbdagueof,
optionally together with a pharnmaceutically acceptable diluent or carrier

to a warm bl ooded animal, such as man 28 need of such therapeutic
treatnment. Exanples Cl10 1H NVR and 13C NWVR neasurenments were perfornmed on a
Varian Mercury 300 or. Varian UNTY plus 400, 500 or 600 spectrorreters
operating 40yl k opy plancsutiily aeeptabla ot sojirte. spluate ObsURS Salt I PERd el v, and

at 13C freqygpgi c?;r“tmﬁillﬂtégetﬁ%?@ﬂh%%ﬁatﬁﬁ&lsuﬁé&ﬁly%geﬁtabfe%ﬁgéﬁbf Yhiok; wilp@sur enent s
were made on the ‘delta scal e . 1S Unless otherw se stated, chem cal

shifts are sjnwenedus, ssprentigl oh semh@tesadnmemaua@ of anmffetrtwalan@tl@tmﬂamjof the

Abbrevi at i

chr omat ogr <o Al 4Rt b HETLELAS S ST ndnbul il Lo fle

di i sobutsyl eshln,rmlvalanaoﬂmwrafdm:h @M’Bﬁr dpnwéltugylieresxﬁ,lobnmaﬂg t@pthEt Wilfca et hyl acetate
DVF N, N-di tetrah drofuran ol veth Iene | ycol HPLC
i h per forTRTASETHCATY - aBE s S 96 Rt ceied Biteilr Pl s

trifluoroaartd 6f sach theraPehtiCtpatveadi um on charcoal 2 CO C T 201 N'

Examples
C 10 .
) "H NMR and *C NMR measurements were performed on a Varian Mercury 300 or
Varian UNITY plus 400, 500 or 600 spectrometers, operating at "H frequencies of 300,
400, 500 and 600 MHz, respectively, and at °C frequencies of 75, 100, 125 and 150 MHz,
respectively. Measurements were made on the delta scale (8).
15 Unless otherwise stated, chemical shifts are given in ppm with the solvent as

internal standard,

Abbreviations
20 IRS insulin resistance syndrome
TLC thin layer chromatography
C - HOBT  1-hydroxybenzottiazole-hydrate
| DIBAH diisobutylaluminium hydride
DMSO  dimethyl sulfoxide
23 EtOAc  ethyl acetate
DMF N,N-dimethylformamide
THEF tetrahydrofuran
PEG polyethylene glycol
HFLC high performance liguid chromatography
30 MeCN  acetonitrile
TFA trifluoroacetic acid
Pd/C palladium on charcoal



WD-2004/ 000790 PCT/ GB2003/ 002554 24 HATU O (7-azabenzotri azol yl -

yl)-N, NN ,N -tetramet hyl uroni um hexafl uorophosphate DCM di chl or onet hane
TBTU O (benzotriazol-1- yl)-N N N ,N -tetranmethyl uronium tetra]iléjg,g

DI PEA N, N-di i sopropyl et hyl am ne DI\/AP 4- di met hyl am nopyri di ne ¥ n'v‘iLj %

Tri s(hydr oxyreg haokd@ndpnonmet hane | SOLUTE (r) FLASH Si is @c$ideh6odiosedumm
sui tabl e for chromatography Borohydride on pol ymer support i s Borohydride on

Anberlite | RA-400 available from °~ 1024 drich EDC

1- et hyl - 3- (3-di et hyl am nopr opyl ) car bodi i m de hydrochl ori de NHAOAC amoni um
acetate t triplet s singlet 15 d doublet q quartet qvint quintet m

mul tipl et BATDr oa@-Joziznimtoadlybil ng)-8LN HLNG tetaimethylbormrh t | pl et C bt br oad
triplet dd doubl et ,of -~dou 25 Exanmple 1 a)

N- benzyl - N- hexvl - h fﬂH a?qjé’xg}}?ﬁenyl ) propanani de N-hexyl benzyl ami ne (0.6 g,

3. 136 nmol )Dand 3 ﬁ&hhptdmemay{@henyl)propl onic acid (0.52 g 3.136 nmol) were

m xed in and the m was, cool ed. HOBT 24 30 3.136
mol ) andu\f%{“‘gfmu @51&0‘%*‘2@346 yﬁ#gf\& W@aﬁj@ﬂﬁ%&W@“‘&H‘&%‘éﬂ%@W@gﬂd by DI PEA
(1.216 g5 DG Ml dns‘g@ﬁ,ppkﬁly%ﬂnewas stirred at roomtenperature overnight
and then

DMAP  4-dimethylaminopyridine

Trisamine Tris(hydroxymethyl)aminomethane

ISOLUTE ® FLASH Si is a silica column suitable for chromatography

Borohydride on polymer support is Borohydride on Amberlite IR A-400 available from

Q 10 Aldrich

EDC 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride
NH;0Ac ammonium acetate
t triplet
s singlet
15 d doublet
q quartet
qvint quintet
m multiplet
br broad
20 bs broad singlet
dm doublet of multiplet
C ' bt broad triplet
dd doublet of doublet
25 Examplel

a) N-benzyl-N-hexyl-3-(4-hydroxyphenyl)propanamide

N-hexylbenzylamine (0.6 g, 3.136 mmol) and 3-(4-hydroxyphenyl)propionic acid (0.52 g

3.136 mmol) were mixed in DMF (10 mi) and the mixture was cooled. HOBT (0.424 g,
30 3.136 mmol) and the TBTU (1 g, 3.136 mmol) reagent were added followed by DIPEA

(1.216 g, 9.409 mmol). The mixture was stirred at room temperature overnight and then

evaporated. The resulting mixture was partitioned between ethyl acetate and sodiurn



evaporated. The resulting m xture was partitioned between ethyl acetate and
sodium2 6 OCT 2M WO 2004/ 000790 PCT/ GB20031002584 25 hydrogencar bonat e
aqueous solution (sat.). The aqueous portion was extracted wth Sjl Y by 5
acétate and the conbined organic extracts dried wi th nmagnesi urh s ha[ﬂl} and
then evapor mat ogr aphy of the residue on a col (r) SI,
59/ 25 m) us?‘&%ﬂ)‘]{g@{/ﬁ acet at e/ hept ane (10: 90, then 25: 7%@3?%3%5 gave
760 nmg the desired product, yield 5 7% 1H NWMR (rotaners, 500 MHz, CDC13):
S0.84 (t, 3H, 1.16-1.27 (m 6H), 1.41-1.51 (m 2H), 2.55, 2.63 (t, t,
211), 2.88, 2.94 (t, t, 2H), 3.09, 3.31(t, t, 2H), 4.40, 4.57 (s, s, 211),
6. 69, 6. 73 lyfrogipcatbbndty aquep@Sofution 5el) The7aqdbous pogion (vehs extracRdwithzthylh (d, 1H)
and 7.21-7. 1

Vet hvi 2 [ (AFa T B SRR PRhe RSt s D BT SHE IR PR TR benzoat e

N- benzyl - Nm;rgrhteac(hﬁ:rrﬂw@gmphy@hamtbs)rcnre@namaimndels(dmaﬁrm sr;sg/em vsinget hyl  2-

0. Bimmol ) TEGREaRSEutee U, S AR et G Sever g 8 66C

overni ghi. iy sol vent was evapor at ed under reduced pr essure and the
resi due was, di ssolved in eth % acetate. The organic phase was washed (water

x2, brine x5 NV refemer S Oz, 4T CloN AP & bt B, LbrleHdm, 51?5!1 r1r4flrlcﬁt(iﬂran by

preparativey Gs (. I inefat . Of o cont ai ni ng
0. 1M NH4QAc Iggbe u%%t?g ﬁngﬁnged?!rg/? %@%3%& C%Lesi red br’o ct. 20
1HNMVR (r ot a@ré?§734dl(WBH) 6CBOCL.2H); 7$SG(B4d®L$T8),(7rh4(&JJH) afid 721-1.329m( m

6H), 1. 42- 1. @1 m 2H), 2.57, 2.65°(t, t, 211), 2.92, 2.99 (t, 211), 3.10,
3.34 (t, 1), 3.89, 3.90 (s, s, 311), C 4.42, 4:60 (s, s, 211), 5.47,
5. "(s,ms 211), 6.86-6.93 (m 2H), 7.07 (t, 211), 7.14-7.19'(m 211),
7.2%-7.38 ( _ . ’ . .M 25
c) 2-[(4-{3"BEHE PP HERER

Met hyl 2-[(4-{ 3- [benzyl (hexyl ) ami no] 3- oxopropyl }phenoxy) nmet hyl ] benzoat e
(61lng, 0.23mol) _and |ithium hydroxi de wer e dissolved in

(7
3l of a 1:X-bsPzd-HirkexylsholydreyPhsnalosge r% (bgﬁﬁ‘i&zpéﬁ@%}’é’l)vﬁnﬁqhy ZThe resul ting
reaction m pkdih@netBPbbdzbad (Aeatd 0.99:8mol) and potassium carbonate (112mg, 0.81nmol)

15 were mixed in acetonitrile. The mixture was stirred at 66°C overnight. The solvent was

evaporated under reduced pressure and the residue was dissolved in ethyl acetate. The

organic phase was washed (water x2, brine x1), dried (Na;S0,) and evaporated. Further

purification by preparative FIPLC (using a gradient of CH3;CN/ 10%CH3CN-waterphase

containing 0.1M NH4OAc as eluant) gave 91mg (yield 34%) of the desired product.

20 '"HNMR (rotamers, 400MHz, CDCls,): § 0.84-0.88 (m, 3H), 1.19-1.29 (m, 6H), 1.42-1.53

(m, 2H), 2.57, 2.65 (t, t, 2H), 2.92, 2.99 (t, 2H), 3.10, 3.34 (t, t, 2H), 3.89, 3.90 (5, s, 3H),
C 4.42, 4.60 (s, s, 2H), 5.47, 5.48 (3, s, 2H), 6.86-6.93 (m, 2H), 7.07 (t, 2H), 7.14-7.19 (m,

2H), 7.21-7.38 (m, 4H), 7.52-7.56 (m, 1H), 7.75 (t, 1H), 8.00-8.03 (m, 1I).

¢} 2-[(4-{3-{Benzyl(hexvl)amino]-3-oxopropyl Iphenox yimethvl{benzoic acid

Methyl 2-[(4-{3-[benzyl(hexyl)amino]-3-oxopropyl }phenoxy)methyl]benzoate (61mg,
0.13mmol) and lithiam hydroxide (7mg, 0.29mmol) were dissolved in 3ml of a 1:1 mixture
3¢ of THF and water in a microwave vial. The resulting reaction mixture was irradiated in a

microwave oven at 120°C for 40min,



m crowave oven at 120C for 40min. 2 6 OCT 2006 WO 2004/ 000790

PCT/ GB2003/ 002584 26 Water was added and the THE was evaporat ed under
reduced pressure. The residue was acidified with 1M hydrochl ori C&@ﬁ Z(a
extracted vvith et hyI acetate (x3). The organic phases were cohb \Q&shed
(water, bri Hrob&Yy (Na2SO4) and evaporated. The cr ud%cﬁmmzs\g@s
further puri |egl By preparative HPLC (using a gradient of CH3CN
10%CH3CN- wat er phase contai ning 0. 1M NHE®Ac as eluant). 38ng (yi eI d 64% "' of
pure product was obtained after freeze-drying. 1HNMR (rot arrers 400MHz,
CDC13): S 0.86 (t, 3H), 1.19-1.28 (m 6H), 1.43-1.55 (m 2. 60, 2. 69
(t, t, 21-1Yatepwayaddes ag the THF wapeyaporated yndegreggeedprespure. 2T119)r651cf¢e 33 4 61 (s,
s, 2H), 5. , (

> 14-7 33 (%%1%6&)\@1% 108 hytﬁ‘o%l%éﬂc acﬁl £d eﬁrﬁ%d %Jﬁélggl%&)metaz &5} %?%Q% (t,

and 8. 12- 8.ph8scg Wprelzlapllbmm,md((mtear’mn@, dricBANeEE O, DG ESIporBedl Thed gndel 4. 23,

225y 35 Gheadfvd ol piinedtly D8nifd bt bl enddnfPomiondh, 3 52 oo

127. 15, 5127104 H,CRwarphdsd Fot@ining PAMRFLOAB a7 @yant29. 10, 129. 72, 131. 81,

133.45, 13 137.10, 137 157. 33, 157.40, 171.20,
173.10, 17 8§1§(Yije"%554%‘§é’ﬁ5‘1‘fép?dﬁﬁtW(’g‘%ﬁéﬁf?qf%&%%gﬂ%) N- hept vl ani ne

Hept yl el}ﬂ\ﬁ\,ﬁ@ oWy, hyd
(2005 g A e B o Gt 6 (2 ).

f ol | owed byZI“Bc%ﬁ(? éﬁﬁcﬁ,é?@@ B2, 290\, 1. 7H IrliIx8.36 &, W3ED. idrt3pd-6F GwadB).oven (Smith
Synt hesi zerg 5?5 gé?sos Gr08, 87199§‘(IHU;S}§57 0?7%(%&1@)14%% (ﬁuhﬁ?%?@@% pand

fol | owed bor ride on ner su m xture was
shaken aver(, @Hl 7@5(7590(1@183 O by pidib1BA.1p Gy HE: support (1.2 g) was

25 The 1 osi dr i iR QNOER PRk SR LA et 75 endd oty Pt R0k i th

MeCN, McOH 27a7ad31t.hem 7 € 5 e(thrBszsas 39,.35535100%%, 0F 4848, 7Rr ABSCES msmm al ned,

ield 72% 1H N 00 13 0,8
Y 501 oy (B Reg B e 127 B s, Tl Todds, Wk 1o 8080 97 180k 1)
7.27-7.33 (1883, 43111?,)3 81, 133.84, 137.10, 137.82, 140.88, 157.33, 157.40, 171.20, 173.10, 173.39.

i5

Example 2
a) N-(2 4-difluorobenzyl)-N-heptylamine

Heptylamine (345.6 mg, 3 mmol) was added into 2,4-difluorobenzaldehyde (440.5 mg, 3.1
20 mmol) in MeOH (3 ml) and trimethyl orthoformate (2 ml), followed by acetic acid (0.05
ml). The mixture was in microwave oven (Smith Synthesizer) at 150 °C for 10 minutes.
C, ' DCM (3 ml) was then added and followed borchydride on polymer support (1.2g, ~3
mmol). The mixture was shaken overnight and more of borohydride on polymer support
(1.2 g) was added. The mixture was shaken over weekend and then filtered and evaporated.
25 The residue was put on a column ((ISOLUTE®PRS, 10g) and eluted with MeCN, MeOH
and then MeOH (NHs sat.). 536 mg of oil product was obtained, yield 72%.
'H NMR (400 MHz, CDCls): & 0.87 (t, 3H), 1.23-1.32 (m, 8H), 1.45-1.52 (m, 2H), 2.59 (¢,
2H), 3.78 (s, 2H), 6.75-6.85 (m, 2H) and 7.27-7.33 (m, 1H)
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(4-{[ 2- (Met hoxycar bonyl ) benzyl ] t hi ol phenyl )acetic' acid

4- Mer capt ophenyl acetic acid (995 ng, 5.915 mmol) in THE (15 rﬂ) was g
in“an ice- bath and sodium hydride (55-65% 520 ng, -13 mmol) wag @ @ﬁ%ﬁ The
m xt ure was for 30 mnutes and then 2-brononet acid
nmet hyl ester%éioﬁ‘g&ﬁ%% 507 mol) in THE (5 m) was addggbc$ﬁ§§§)déés\8m ting
m xture was stirred overnight and the 2enperature was all owed going up to
roomtenperature. Water was dropped in and the mxture was stirred for ca.
20 mnutes. It was then evaporat ed to renove TER The residue was acidified
Wi th 1% hydrgthleg R eeyleegticdaacdt ed with ethyl acetate. The
Cio organic ext racts were conbi ned dr| ed with magnesi um sul phate and
evaporated. Chromatography of the residue on a colum (ISOLUTE(r) SI,

209{1 70[71 ) ue}vga;g:gw Piophenylaedtic abia @yse5(G1 5 Aol pis Tem{ashﬂg\aysg:ﬁg%éng@ s;ge?l r egll)
product, vyie S s, ,
4.52 (s, 21 S?%‘“’P&‘Y%()é 55%2/5220 n?gC%% P{ﬂm%‘iﬂf)adﬁf‘rﬂd"rbe@&‘t‘(fawail 1)). 15 ¢

Met hyl 2 f &t].(lé& for 30 minutes and then 2-bromomethyl-benzoic acid methyl ester 1.49 g, 6.507
2-[(2,4-difluor obenzyl Il_‘iheptyl ).am nol - 2- oxoet hyl } phenyl ) t hi ol -
met hyl } benzZ®epb i KHF )w%@aﬁcﬁbmﬁvnﬁb@ﬁmWasmcbﬁwgl)taefémec acid (581
ng, 1.836 nggpll 1 o 3 ny,
1.968 mmmol) mgrrg@{(}gtvn%ta}lé‘gecli%’l%\gtghﬁﬂm Q%hb%(% mé}méﬂogg%&gaﬁ&gn i ce-bat h.
HOBT (260. 6Guixgire wan@@redifioricp. 2minTBT Ut (63 herGvagorated Q:QISmMTI)IFv’\%xeeesahhded
fol | oned by, DI ol Jer.aTh L& room
tenperature =(g)gver megz{ﬂlal%/d gcrl]]I %@a %}f[ X aﬁdrtﬁ}eg(%xe%su e%& utr%{eé ?\fbﬁs
pargiti omeobr@:etomce:actewmplcoameté,tdaediwdhmgnasmmu@he@endmabona&tie aqueous

solwution ( us portio th e cetate and
t he conbi ne@’rfﬁ‘1 F\Qaghye 8?1 %COMW%S%@H{}% hmt fid t hen
evapor at ed. Mehﬁmmqg Ba}IlBy:lu@ﬁt dahe214a5§ désgred pmdw qedwas%( I SOL UTE(r) SI,

20g/ 70ml) Lﬁm acet at e/ hegt ane (5:95, 10 as el uant gave 767

my the desi E’%HZ (DN 873707 (53 TEONRRO Sr%‘fﬁaﬁé?és 2@@)6%@ 2HpEEs) -

0.88-0. 93 (moé;%}néna%gi Séupin, 811), 1. 48 1.57 30 (m 211), 3. 19 3. 24,
3.30-3.37 (in, 5670374 (m 211), 3.92 (s, 311). 4.50, 4.63 (s,

S, 15

c) Methyl 2-{{(4-{2-[(2 4-difluorobenzyl{heptylamino]-2-oxoethyl }phenyDthiol-
methvl thenzoate

(4-{[2-(Methoxycarbonyl)benzyl]thio }phenyl)acetic acid (581 mg, 1.836 mmol) and N-

20 (2,4-difluorobenzyl)-N-heptylamine (465.3 mg, 1.968 mmol) were combined in DME and
the mixture was cooled in an ice-bath. HOBT (260.6 mg, 1.928 mmol) and TBTU (619

C mg, 1.928 mmol) were added, foliowed by DIPEA (747.7 mg 5.785mmol). The mixture
was stirred at room temperature overnight and then evaporated. The resulting mixture was
partitioned between ethyl acetate and sodium hydrogencarbonate aqueous solution (sat.

25 ).The agueous portion was extracted with ethyl acetate and the combined organic exiracts
was dried with magnesium sulphate and then evaporated. Chromatography of the residue
on a column (ISOLUTE® SI, 20g/70ml) using ethyl acetate/heptane (5:95, then 10:90) as
gluant gave 767 mg the desired product, yield 77%.

"H NMR (rotamers, 500 MHz, CDCls): § 0.88-0.93 (m, 3H), 1.23-1.34 (m, 8H), 1.48-1.57
‘ap (m, 2H), 3.19-3.24, 3.30-3.37 (m, m, 2H), 3.67-3.74 (m, 2H), 3.92 (s, 3H), 4.50, 4.63 (s, s,
2H), 4.53 (s, 2H), 6.78-6.89 (m, 2H), 7.00-7.40 (m, 8H) and 7.95 (d, 2H).



53 (s, 211), 6.78-6.89 (m 211), 7.00-7.40 (m 811) and 7.95 (d,
6 OCT 2006 WD 2004/ 000790 PCT/ GB2003/ 002584 28 d)
2-ff(4-{2-f(2,4-D fluorobenzyl) (heptyl)am nol - 2- oxoet hyl }phen}/I

t hi-ol net hyl Jbenzoic acid Methyl 2-1[(4-f 75 0CT 2006
2-[(2,4-dif ) (heptyl)am no] - 2- oxoet hyl }phenyl
benzoat e (31%%%%%9 mml ) was dissolved in THE (1 m )l)EP/gBL@?F&%? in an
ice-bath. s Lithiumhydroxide (2 ng, 02875 mwol) in water (1 m) was added.
After the addition, the cooling bath was renoved and the m xture was
stirred overnight. LC—MS showed there was very I|ttIe product More lithium
hydr oxi de (d3 2112 g dtphe hayzpigror e and
HPLC showed about 30% product . l\/bre (3 rrg) of lithium hydrOX| de was added
and the m e was stirred for 13 days nore. It was evaporated in 10 vacuum
to renove wflﬁhymhﬁ(cf-pﬁ[(ﬁu%ﬁmobaﬁayg(ﬁe @@mmmpzib@%tmyghemjﬂﬁbmﬂg@) d, pH3,
and extracted vmth et hé@ acetate (x2 he organi ¢ phases were conbl ned,

dried (nmagris8toginCmedh e‘}’maﬂdvaéglé%‘fc&ﬂ%mmﬁﬂmfiéﬁ‘?%@dﬁﬁn&ﬂe %l resi due on
a col um ('LM@&&XI@ 2 mé@Qﬁé ﬁﬁﬁcﬁ) 1H§Ja€&9(ﬂ§f%wd¥%&lé’d%ﬂeﬁﬁe 5dc§t9on5iheas el uant

gave 17 ng desired product 56% 1S MR (rotamers, 50
CDCl 3): @oslglajaawr(wmg*&eﬁ)and tk@@natuwe(smmsi-gvenmgtszml\@)showml thmq) 3. 27,

3,37 (0 ooy indimte o s ibcdtafi. fy Jhodegun B i £50-,92 (11
(m 11). 13@Mrémymwdm§§c?gme§f@gsp?p®Mt Mo;e(zm%ﬂzlgﬁnz? 5%6 85,

27.28. 28.56,. 28 85 .9
21 60, 4. FauoFil 33 aqist gnthe SR v St ol B, £ . Ry ErpPipecin

11-71( b ), vadxiiﬂ'(lj ﬁ&éld)évc TRE. Thé gedjdne iﬂjﬁ-gacﬁ-l’gflé%glt@i%‘g hydrodlﬁcglc@hd pﬁlﬁ agrg,
131815, 131 66 .03,
140. 43, “‘%‘&‘6‘3 “1‘% é @%6’&?&3&%@“’??@6‘5&5 Wefféﬁmg@%(lﬂ’{‘ DS 171 44 and
171. 54. mabte) a%d%'éap@):atédflchﬂe&za( hpesmafebﬁﬂe/bﬁ b@mﬂﬁ llswbmﬂ@rml )acetic

acid 4- Hydroxy heny| aceti c aci (}(_M] rrg )7 was di ssolved in
et hanol ( 99V8EFMbEFsingDCMAYeQEDC NGy éms@réuﬂesweé Jegredgrofieh ) was

added. The y@ixt¢me was stirred at roomtenperature for 30 m nut es.

2- Br ononet hyI benzoic acid nmethyl ester (1144.2 ny,
15 'HNMR (rotamers, 500 MHz, CDCls): § 0.89-0.93 (m, 3H), 1.25-1.34 (m, 8H), 1.52- 1.60

(m, 2H), 3.27, 3.37 (t, t, 2H), 3.71, 3.76 (s, 5, 2H), 4.55, 4.65 (s, 5, 2H), 6.80-6.92 (m, 2H),
7.07-7.17 (m, 2H), 7.28-7.37 (m, 5H), 7.42-7.47 (m, 1H) and 7.95-7.98 (m, 1H).
**C NMR (rotamers, 125 MHz, CDCls): 6 14.01, 22.51, 26.78, 26.85, 27.28, 28.56, 28.85,
28.93, 31.65, 31,70, 38.22, 39.94, 40.25, 41.57, 41.60, 45.16, 46.48, 47.94, 103.53 (1),
20 104.26(t), 111.50(br), 111.71(br), 119.65(d), 120.37(d), 127.05, 128.95 (br), 129.61,
129.68, 131.15, 131.66(d), 131.76(d), 132.41, 132.80, 132.88, 133.85, 134.03, 140.43,
C 160.58 (dd), 160.91(dd), 162.21(dd), 162.53(dd), 170.46, 171.44 and 171.54.

211), 4.
213). 2

Example 3
25 a) {(4-{I12-MethoxycarbonyDbenzylloxy}phenylacetic acid

4-Hydroxyphenylacetic acid (760 mg, 4.995 mmol) was dissolved in ethanol (95.5%, 20
ml). Potassium hydroxide (560.5 mg, 9.99 mmol) was added. The mixture was stirred at
room temperature for 30 minutes. 2-Bromomethylbenzoic acid methyl ester (1144.2 mg,
0 4.995 mmol) was then dropped in. The resulting mixture was heated to reflux for 2 hours
and then evaporated in vacuum to dry. Water and ethyl acetate were added into the residue

and the phases were separated. The water phase was acidified with 10% hydrochloric acid,



30-4.995 mol ) was then dropped in. The resulting m xture was heated to
reflux for 2 hours and then evaporated in vacuumto dry. Water and et hyl
acetate were added into the residue and the phases were s%r[ﬁ)ﬁgy {}%he
wat er phase was acidified with 10% hydrochloric acid, 2 6 |
2004/ 000790 ReAfoB@sIsY 002584 29 pH-5, and then extract @@T)@Btzﬁb:,@&z@é{;
acetate. The organi c phase was dried with magnesi um sul phate and evapor at ed
in vacuumto dry. Chromatography of theyresidue on a colum (ISOLUTE(D SI,
5g/6m ) using DCM MeOH DCM (1: 99) as eluant gave the desired product (262
ng), yield 17.5% 5 "H NWR (500 MHz, CDO 3): 8 3.61 (s, 211), 3.91 (s, 311),
5.50 (s, 2pH)-5,dad®%hénEdtracklilyith emyzaceta(tej Th mfg)amc Ph80 wat drieihlith mTgnbdupt , 111),

7.76 (d, 1 nd804d11 4-f .
2-f benzyl (ﬁ‘éﬁk}f} %Bﬁﬁﬁorée%’%décﬁ‘%‘??l &H&%KE@ WIY Phibr zsidie o 8 cQlymp
[ 2- (Met hoxmmmnmsbsgaﬂ)]@m bmwméoﬁm»m 8%)i A clu@f pf¥s the ddshBd Mol ) was
di ssolved in , . N-hexyl benzyl ai nine(38.2 ng, 0.2 mvol) was added,
t hen EDC P@éﬁi‘%‘(  mg), ¥iekhigt5%-was added and then DVAP (24.4 ng, 0.2 mol)
was added. r e 1% HC1(1
m) and wat er Mﬁ d@él%)sgbgﬁ%%tzgstsh%@%(@[ﬁ)?@%@ fare Ehgzszzv\ere
separ at ed W%JW(& m‘ﬁa’t Sy, 1ET)) T8 (T Ulfeandi 804THLI bt ai ned organl c solution
was evaporated in vacuum and the oil product (71 ng) was left. It was then
used directly in next step. 1H NWR (rotaners, 500 -MHz, CDC13): 8 0.86-0.91
(m 311), b)RRthl] AR [baikI)hek yiatnind]-S8XotthyPibhenox Bimdthyl[Ber@Batét , t, 211),
3.65, 3,75 (s, s, 211), 3.93 (s, 311), 4.53, 4.64 (s, s, 211), 5.51, 5.52
(s s, 211), 6.96, 6.99 (d, d, 211), 7.16 (d, 211), 7.23-7.42 (m 611), 7.59
gel\/l 1w 2Q- T[ZY@HdtlibxyéalzﬂﬁnyBEBﬂzﬁ](ﬂ }ienylfeddtic. acie) (5@ g 40.66 mmol) was

nzvl (hexyl ) am nol oxqet phenox met hyI ben20| c acid Meth '
2 [ (4-(2- [S}éﬁ%yﬂlﬁ&@}‘#%ﬁﬂrﬂ@ﬁé ) 36 pesier ABen &P 70 ng, 25

0.148 ol )34, 3‘111%"!'!525%1@Qras%éed‘%ﬂ@hﬁ:ﬂDMAP@M@&gQﬁﬁBmoi—)‘@J&'aHH@thHU oxi de (7.08
ng, 0.296 in water (1 m) was dropped i ECOO|II’I?1 bat h was t hen
t

renoved andukiyes wasistirred & rops tegpprsovsieii Wh HCl dpul aadwres(limlaverehe
reacti on WagidaQkhto SUTRMKELE THVRLE Hhelfsésl ‘%{9 %jﬁ}ﬁwd%r'ugﬁ g % %Mmpﬂﬁerrﬁtﬂ)e was added.
0 ys

The reaction m xture was stirre r t was en evaporated in
vacuum o TheobteingiHprganit eolutionivais evapasitesidn daduimdndiheleil product (71 mg) was
left. It was then used directly in next step.
"H NMR (rotamers, 500 MHz, CDCls): § 0.86-0.91 (m, 3H), 1.22-1.32 (m, 6H), 1.47-
1.58(m, 2H), 3.21, 3.39 {t, t, 2ED), 3.65, 3.75 (s, s, 2H), 3.93 (s, 3H), 4.53, 4.64 (s, s, 2H),
5.51,5.52 (s, 5, 2H), 6.96, 6.99 (d, d, 2H), 7.16 (d, 2H), 7.23-7.42 (m, 6H), 7.59 (t, 11),
20 7.78 (d, 1H) and 8.06 (d, 1F).

C; c) 2-[(4-{2-[Benzvl(hexyhaminol-2-oxoethyl } phenoxyimethyllbenzoic acid

Methyl 2-[(4-{2-[benzyl (hexyl)amino]-2-oxoethyl } phenoxy)methyl]benzoate (70 mg,

25 0.148 mmol) in THF (2 ml) was cooled in an ice-bath. Lithium hydroxide (7.08 mg, 0.296
mmol) in water (1 ml) was dropped in. The cooling-bath was then removed and the
mixture was stirred overnight. HPLC showed that the reaction was not complete. More
lithium hydroxide (0.2M, 0.5 m!) was added. The reaction mixture was stirred for 4 days
more. It was then evaporated in vacuum to remove THF. The residue was acidified with

30 1% hydrochloric acid, pH=3-4, and extracted with ethyl acetate. The organic phase was

‘ dried (magnesium sulphate) and evaporated. Chromatography of the residue on a column



30 1% hydrochl oric acid, pH=3-4, and extracted with ethyl acetate. The
organi c phase was dried (magnesi um sul phate) and evaporated. Chronatography
of the residue on a colum 2 6 OCT 2006 WD 2004/ 000790 PCT/ GB2003/002584 30
(1 SOLUTE(r) SI, 2g/6 m) using DCM MOH DCM (1: 99, and thep 52068)2H$§ el uant
gave 24 ny twe:sesiored product, yield 35% 1H NMR (rot angssoshlRdde,
CDC13): 6 0.86-0.90 (m 3H), 1 21 1.30 %m 6H),1.46- 1.58(m 2H), 3.21, 3.39

(t, t, 2H), 3.68. 3.77 (s, s, 4.530 4.65 (s, s, 2H), 5.53, 5.54 (s, s,
5 211), 6.95, 6.98 (d, d, 213) 714717(m 2D, 722733(m 411),

7.35-7.43 (;%)214 7. 60 t, 11 7.80 and 8.16 (d . 13C NWR
(rotaners, & ®EhE 8512813 L, MeQFD Q@@l » apdthem?2: 9@@5&17‘13“%6"‘57 27. 29,

28.36, 31.4Q.n, ,;;mggmg rﬁgatﬂgdgg% 46.50, 47.43, 48.28, 51.31, 68.21,
115.15, 126. 2

127. 24, 127. H@MR?(M&W@MBMKMQ:L&QB&Q 00Z®, B), 129-170,(m28HB9.46C w 131. 52,
133,18, 136 800, 33130 ¥hn, 34,5 M0 Qs 14 s 655 2] 5552 9, o XTI ©
2- T (4-{ 2 T (ADd6.95,felagaaoh ery,yl. e h ek iy, 200 1,207 32 (640D} hy3-7.ab endRs)) Ted hy -
benzoate 15 N- {a)lﬂ uor.obhenz b]t#? N-heptyl am ne (106 ng, 0.44 mmol) was
added into ¢ 41"%’27[82] ( %y]é yl ) benzyl ] oxy} phenyl )acetic acid (120 ny,
0.4 ol ) Ilﬁc@@mm&ﬂm 1208k ObLRUSA ), £, 6940, 32159, 274465710 hoand ¢ hen

DI\/AP(54 ng, mxture was stirred room t enpér at ur e
over ni ght, ?aﬁrﬁﬁ, ﬁh’é[h?’ erfé’eﬁ?wﬂ(i lﬂ,fé’oﬁﬁyﬁr@c*ﬁ%&ﬁ&ﬁ@(ﬁgé@l b5 Mat#r25and brine and

dried with j e h t he residue
on & col unm LS UM, Ly T e B AR o R oty (B2 805. 5) " as
el ufint gavel3158, 113. 1¢e$36.800d 1% 56 140.40, y FB5Y 17&69 IIH7NMR11(7r2@Barrers 500 MHz,
CDCI3): 6 0.88-0.92 (m 3H), 1.23-1.33 (m 811),1.49-1.57 (m 21-1), 3.24,
3.34 (t, t, 213), 3.66, 3.72 (s, s, 2H) 3.92 (s, 3H), 4.53, 4.62 (s, s,
211), 5.50,Exa®flebt 51 (s, s, 2H), 6.77-6.89 (m 211), 6.95, 6.98 (d, d, 2H),
6.99-7. 04, a; i : ~7.20 d _

(t. 1H), 7.27dehug hethvl o

4-Di f uorobﬁﬁ@te) ( heptyl )am noI 2 oxoet hyl | phenoxy) nmet hyl | benzoi ¢ acid

15
N-(2,4-Difluorobenzyl)-N-heptylamine (106 mg, 0.44 mmol) was added into (4-{[2~
(methoxycarbonyl)benzyl]oxy}phenyl)acetic acid (120 mg, 0.4 mmdl) in DCM (10 ml)
and followed by EDC (84.3 mg, 0.44 mmo]) and then DMAP (54 mg, 0.44 mmol). The
mixture was stirred at room temperature overnight, and then washed with 1% hydrochloric

20 acid, water and brine and dried with magnesium sulphate and evaporated. Chromatography
of the residue bn a column (ISOLUTE®SI, 5g/15 ml) using DCM and MeOE/DCM

fo (0.5:99.5) as eluant gave 155 mg desired product, yield 74%. -

"H NMR (rotamers, 500 MHz, CDCL3): § 0.88-0.92 (m, 3H), 1.23-1.33 (m, 8H), 1.49-1.57

(m, 2H), 3.24, 3.34 (t, t, 2H), 3.66, 3.72 (s, 5, 2H), 3.92 (s, 3H), 4.53, 4.62 (s, s, 21, 5.50,
35 5.51(s, s, 2H), 6.77-6.89 (m, 2H), 6.95, 6.98 (4, d, 2H), 6.99-7.04, 7.29-7.33 (m, m, 1H),

7.17,7.20 (d, d, 2H), 7.39(t, 1H), 7.57 (t, LH), 7.75-7.79 (m, 1H) and 8.05 (d, 1H).

b) 2-1(4-{2-[(2.4-Diflucrobenzyl(heptvl)amino]-2-oxoethyl } phenoxyimethylfbenzoic acid

3 Lithium hydroxide (13.3 mg, 0.554 mmol) in water (1.5 ml) was added into 70335 methyl
2-{(4-{2-[(2,4-difluorobenzyl)(heptyl)amino]-2-oxoethyl }phenoxy)methyl Jbenzoate (145
mg, 0.277 mmol) dissolved in THF (3 ml). The mixture was then in microwave oven



30- Li t hi um hydroxide (13.3 ng, 0.554 mml) in water (1.5 nm) was added into
70335 nmethyl 2-[(4-{ 2-[(2, 4-difluorobenzyl) (heptyl)am no]-2-oxoet hyl

} phenoxy) et hyl | benzoate (145 ng, 0.277 nmol) dissolved in TH@ (TS HHE? The
m xture was then in mcrowave oven 2 6 OCT 20fl 6 WO 2004/ 00878 20

PCT/ GB2003/ 0Q2pR¢meide (Sm th Synthesizer) at 150 C for gofgphdbfmand then
evaporated to renove THE. The residue was acidified with 1% hydrochloric

acid, pH4 and then extracted with ethyl acetate (x2). The organic portions
wer e conbi ned, washed with brine, dried with nagnesium sul phate and then
evaporated. Chromat ography of the residue on a colum 5 (I SOLUTE(r) SI,

2g/ 6ml) usi(Parithexmthesizan) ve B B T wintes gndsthen praporsted oy regpve THENEhe gave 94 ny

desi red ool 57% 1! - . . S 0.86-0.91
(%SI 5?1) ! %%%faélf‘g%e%@ 11%{128&%_élémg%%%gn}y}gﬁaﬁ@%_ %g,&’%?;3ﬁ4ﬁ§%’fhy?, 2H), 3.68,
3.73 (s, s,acemp (x2. The orgardSpdrEonssyer@dombined, B@hédwithbrine2 ffied with 77- 6. 87 (m
2H), 6.93- 6 97. 1 99-7. 04, Tw27-7.33 1H)., 7.16-7.20

o) o 10 S bufifdang b Bt nfdpdosisny B il o kobinh 0 (1
13C NNI R ( rSGITSTED SI, 25/6MEzysingDEIA thenQVAGELDTM AR5:80.5, tRén 1799) a2 Gluflt, 27. 26,
28.54, 28.86, %% §4. 31. 64, 31,79, 39.75, 40.08, 41.39, 45 05, 46,30,
47.98. 68. Z1Ve 1088 8%ied Prodyg,yiglg ?"@), 111.52 (d), 115.17,119.80 (d), 120.52
(d), 126. 97Hﬁ@i-(%zé&i-sadm%%@tl§:Wd.86-é.398ﬂ,%H), 11.2;9-1.§5gn, , P4s-1583. 16,
140. 33, 157. 65, 160. 48 (dd), 160.85 (dd), 162.13 (dd), 162 46 is (dd),

171. 01, 171m93HxAd31%34 69, 2HER&RH. B 6, saH), 4.52, 4.63 (s, s, 2H), 5.53 (s, br, 2H),

N- (2, 4-di flqupr -\ - ) ) L 0

3 (4 hydr omﬁﬁﬁfﬁ’%?%@; %?88@%?2@3%‘%{ PRETIETBED (0 owe
N- (27 4- wdi fA4iof,dbBriz38-7.6 N, Jahfdn IB5(dgH).0. 682 nmmol ) was added. The
m'§< ure Wlaaa(g}q%t ed iZ\ Flﬁie)ya%Q ;{%ﬁ z(z%:kdgg , (gtg%\%& )I%‘ y added and
fol | owed by mtfﬁ.erfsggrw:,ﬁz’l. ' ) éj 192%7(12 ? ET%I r *over ni ght
gggi er]neht Siﬂgaﬁn@egﬁ@? 396,Ilsjueo S4L2|§9,t4§.|05ﬁﬁgﬂr?t at 65&12&2?36E5t21mg4.3ﬁg§,? Lgna{] ﬁe
T phases MASE ebirid: bt Hias2i Jaabs Nabd Varbu dst Eulel 18- 80hy
‘acetate. Theo®sg@nise, BRASEROWS! ﬁsmnmdlfSQtd?DQﬁ(mﬂ @8, 1614.13 (aangerss um sul phat e

and evapor at ed. Chr onmat ograghg of the residue on a col um
15 (dd), 171.01, 171.93 and 171.99.

Example 5
a) N-(2.4-difluorobenzyl)-N-heptvl-3-(4-hydroxyphenyl)propanamide

2 3-(4-Hydroxyphenyl)propionic acid (108 mg, 0.650 mmol) was dissolved in DMF. N-(2,4-

difluorobenzyl)-N-heptylamine (164.7 mg, 0.682 mmol) was added. The mixturé was
(, cooled in an ice-bath, TBTU (219 mg, 0.682 mmeol) was added and followed by DIPEA

(0.238 ml, 1.365 mmol). The mixture was stirred overnight and the temperature was
allowed up to room temperature. Bthyl acetate and sodium hydrogencarbonate aqueous

25 solution (sat.) were added and then the two phases were separated. The water phase was
extracted with ethyl acetate. The organic phases were combined and dried with
magnesium sulphate and evaporated. Chromatography of the residue on a column
(ISOLUTE® SI, 5g/15 ml) using DCM and then MeOH/DCM (1:99) as eluant gave 223
mg desired product, yield 88%.

s HNMR (rotamers, 500 MHz, CDCl): § 0.86-0.90 (m, 3H), 1.21-1.31 (m, §H), 1.47-1.53
(m, 2H), 2.60, 2.67 (t, t, 2H), 2.85-2.96 (m, 2H), 3.15, 3.32 (t, t, 2ED, 4.41, 4.60 (s, s, 2H),
6.75-6.85 (m, 4H), 6.90-6.96, 7.12-7.18 (m, m, 1H) and 7.00, 7.04 (d, d, 2H).



(I-SOLUTE(r) SI, 5¢g/15 m) using DCM and then MeOH DCM (1:99) as el uant gave
223 ng desired product, yield 88% 30 1H NWR (rotamers, 500 WHz, CDCl3): S
0.86-0.90 (m 3H), 1.21-1.31 (m 8H), 1.47-1.53 (m 2H), %.rﬁ%,wgzgiﬁ)(t, t,
2H), 2.85-2.96 (m 211), 3.15, 3.32 (t, t, 2H), 4.41, 4.604%, Ls :

6. 75-6.85 (yo4hdimoiPe®0-6.96, 7.12-7.18 (m m 111) and %HQispadosddastd, d.
2H). 2 OCT 2006 WO 2004/ 000790 PCT/ GB2003/ 002584 32 b) Met hyl
2-1(4-13-1(2, 4-di f1 uor obenzyl ) (hept yl ) & nol - 3- oxopr opyl }phenoxy) net hyl | -
benzoate s N- (2, 4-difluorobenzyl)-N heptyl-3-(4-hydroxyphenyl ) propanam de
(195 ng, 0.501 mmol ), 2-brononet hyl benzoic acid nethyl ester (120.4 ny,
0.526 mmol ) and anhydrous potassium carbonate (103 ng, 0.751 nnnol) were

m xed in agehRiMy I—!f@?ﬂl %ﬁ, -Hi‘ﬂ)mrogaﬁezllgf&ﬁﬂzﬂxﬁn%goi@@ﬂPﬁého'kﬁ)‘}ﬂe%I|Qver ni ght
and then evaporaté 0 dryness. er and ethy cefate were added and the
two phasesbomeateseparat ed. The organi c phase was dried 10 (magnesi um

sul phate) and evaporated. Chromatography of the residue on a colum

(I SOLUTE(r) SI, 2g/6m) using heptane/ DCM (50: 50), then DCM and t hen

MOl |/ DEM M@, 45difignrenay)-Sthepiyl-3 gérhpdro8iphery ) dep mnasddeilBiimet 0.594 mmd)69. 5% 1H
NMR (rot angrs, 50 CDC13) . 8750, 91 31 . 21-1.31 (m

811) ( 1 44??7%%“10‘{‘%?%5’1? a%&@%@fﬁ%f?ﬂ%“%&f%@%?ftsﬁlﬂ%mf%1) ( 3.14, 3.32
(t, t, 2| 3pptadi@Rcarisonad@i103 mgd,. 0431 rdibolfwhb® nfiged if acAdriidile @54).The 211),

? d,752I_?1)9 7a%8n}(t§€é(1}%f?s Pa%étﬁt%};f}u%c%vgr%ghﬁ’%n]a)then7év§§or£tgd tolc&)}xze’ss. a?g: agé éthyllll) 776
2-[ (4-{ 3- f Gebtdte Wedelau@yicing eyt phaes Weik 88panidd: Bhoorpaiophakd whedryv) net hvl | benz

oic acid 20 Lithiumhydroxide (13.3 ng, 0.554 nmol) 1n water (1 nil) was
adagd i¥to (ﬁ@grﬁypm gglp)(@@) and evaporated, Chromatography of the residue on a column
agqe

(2, 4- d'gisbwlwgz Y&/l eRhY héﬁmenﬁm%smmwmbwaﬁnﬁmmmbenzOat e
(149 ny, . 277 "ol ) dissolved’in THE (2 m ). The m xture was then placed
in m cr onad@3:89.8has efuspi gawe Shung desited produgt, Yig 6%5%er 7 minutes and then

evapor at ed: (Mr%ﬁ E Tﬁg{ [ y s [ TECTo PRYY Y9 hydgochloric
acid, pH 4,ﬁan g@far?nac?:;f SJCP Wi @Fﬁélsﬁﬁe'a @%%Q’Zl)ile?‘%igt%:h g hll%i]g)g( racts
wer e conbi ad2En 56k ¢, 2T}t B.Ob3I01dma BH), dride3i3 it th2H), 3.92 (s, 3H), 4.43,

15 4.59 (s, s, 2H), 5.49 (s, 2H), 6.75-6.97 (m, 4H), 7.08-7.28 (m, 3H), 7.38 (t, 1H), 7.56 (1,

1H), 7.76 (d, 1H) and 8.04 (d, 1H),

_¢) 2-[(4-{3-[(2.4-Difluorobenzyl)(heptyDamino]-3-oxopropyl phenoxy)methyl]benzaic

acid

20
Lithium hydroxide (13.3 mg, 0.554 mmol) in water {1 ml) was added into methyl 2-[(4-
{3-[(2 4-difluorobenzyl)(heptyl)amino]-3-oxopropy! } phenoxy)methyllbenzoate (149 mg,

()

0.277 mmol) dissolved in THF (2 ml). The mixture was then placed in microwave oven
(Smith Synthesizer) at 150 °C for 7 minutes and then evaporated to remove THF. The

25 residue was acidified with 1% hydrochloric acid, pH~4, and extracted with ethyl acetate
(x2). The organic extracts were combined and washed with brine and dried with
magnesium sulphate and then evaporated. Chromatography of the residue on a column
(ISOLUTE® S§I, 2g/6ml) using DCM, then MeQH/DCM (1:99) as eluant gave 121 mg
desired product, yield 83%.

s THNMR (totamers, 500 MHz, CDCls): § 0.89-0.93 (m, 3H), 1.24-1.33 (m, 8H), 1.49-1.58
(m, 2F), 2.64-2.74 (m, 2H), 2.97-3.03 (m, 25, 3.17, 3.37 (t, t, 2KD), 4.46, 4.65 (s, s, 2H),
5.58,5.59 (s, s, 2H), 6.78-6.87 (m, 2H), 6.94-6.97 (1, 2H), 6.99-7.04, 7.27-7.31 (m, m,



magnesi um sul phate and then evaporated. Chronmatography of the residue on a
colum (1 SOLUTE(r) SI, 2g/6n]) using DCM then McOH DCM (1:99) as el uant

gave 121 ng desired product yield 83% 30 1H NMR (rotangrs %O%F{HZ
CDCl13): S 0.89-0.93 (m 311),1.24-1.33 (m 811), 149158£0(9¥ ﬂ)

2 64-2.74 ( 97-3.03 (m 211), 3.17, 3.37 (t. 4. 65
(s, s, 211) n\mé"]’é%’” % 28 (s, s, 211), 6.78-6 87 (m 211)1’“2&%’2"3é“‘*53§

211). 6.99-7.04, 7.27-7.31 (m in, [6 G&F 2M WD 2004/ 000790

PCT/ GB2003/ 002584 33 1H), 7.14, 7.17 (d, d, 2H), 7.42-7.45 (m 111),
7.61-7.64 (m 1H), 7.82-7.85 (m 1H) and  8.19-8.22 (d, 1H), 13C NWR

(rot arrers 1@57M—|217@D@13§D T203408, 1327456—7@2(MQH)25835785@5,]853T@7 38,

28. 57, 7%99 ?@fﬁ) 30.69, 30.84, 31.58, 31.67, 35.01, 35.26, 41.63,
44.76. 44, 7875 47.78. 5 68.15,103.60(t), 104.07(t), 111 41(dd).

111. 49 (dd)®CNMR &dtam&.rJEQIQ'BMIﬂ,)CDG]Zﬁ645 06, 46,12649 66.61,26.85227.382.88. 5’3 (br),
129. 40, 13 157.12, . _160. 33 160. 81

(o 620 5 Rtas 0 1890 SUR A6, 18735 01 oAl G A To a0, e hgbe) & 10 a)

3-(4-Me h | ved d
TH(E (GOrsC%pfé:;gngj?%dogrr1©@@m@j @116&1§&’c3|(1§%0f9%1d)1@119%1dm'74 (dofaﬁzo%w)o ;/ewals n dry

added. The 1680ur2E 18ak28. 5311128 49013114@ Hﬁlrﬁﬁt B3, 15nﬁ3‘f—iﬂ 140 54 157 12,
2-(b t THE 10 m
o hdteaT iR RN ZRReS (G, 65 B ad BT, LR LA s 1y THE (10T

tenperature and was stirred overnight. DropW| se addltlon of water (10 m )

deact i vat edE);al; %leéremal ning sodi um hydride. The solvent was renobved by

evaporation, and the residue was acidified to pH 3 (HO 1% . The water

pha(ze was washed with EtOAc (3 X 10 nl). The organic phases was combi ned,
i

dri S d. Th fied.b HPLC
(Start oo w B G RBReD bPsarTos: «shitite 15 Py v Sue by Fite ¢6
concent r at i /1) al@éoolel ¢ 60C.Fbdfuen HBYe (1.d4es, bﬂlflfnﬁﬁoly\ﬁ'ﬁs a:ﬂdea Xt i@k was
acetonitrile/water 10/90 and ammoni um acet at e col um KR-100-7-C8,

50 nm X 25CtaR¢ for P@minmtesymathyld-fromompehiberrgate ( 8?18=a1|2rﬂ7ﬁ§mf’]ﬂ gistolwAdn was
pool ed_and dGrReel ik bW LTPHEANAKD waY ARANAS Gl BY A6ork 10 M) vas

added and the organi ¢ phase wa
15 temperature and was stitred overnight. Dropwise addition of water (10 ml) deactivated the

remaining sodinm hydride. The solvent was removed by evaporation, and the residue was
acidified to pH 3 (HCI 1%). The water phase was washed with EtOAc (3 X 10 ml). The
organic phases was combined, dried (MgS0O,) and evaporated. The crude was purified by
preparative HPLC (started with acetonitrile/buffer 60/40 and then the acetonitrile
_20  concentration was increased to 100%, the buffer was a mixture of acetonitrile/water 10/90

and ammonium acetate (0,1 M, column KR-100-7-C8, 50 mm X 250 mm, flow 40

C., ml/min). The product containing fractions was pooled and the acetonitrile was removed by
evaporation. EtOAc (10 ml) was added and the organic phase was washed with two
potions of brine and dried (MgSOy4). Removing the solvent by evaporation gave 2.26 gram

25 of 3-(4-{[2~(methoxycarbonyl)benzyl]thio }phenyl)propanoic acid (yield 62.3%).

H NMR (500 MHz, CDCls): § 2.66 (t, 2H), 2.92 (t, 2H), 3.90 (s, 3H), 4.51 (s, 2H), 7.10
(d, 28D, 7.19 (d, 1KD), 7.25 (d, 2H), 7.29 (t, 1), 7.36 (t, 1H) and 7.94 (d, 1H).



pot<i ons of brine and dried (MJSH). Renoving the sol vent by evaporation gave
2.26 gram 25 of 3-(4-{[2-(methoxycarbonyl)benzyl ]t hi o} phenyl) propanoi c acid
(yield 62.3%. iH NWR (500 MHz, CDC13): S 2.66 (t, 2H), 2.92 (t, , 3.90
(s,” 3H), 4.51 (s 211), 7.10 (d, 2H), 7.19 (d, 1H, 7.25 cf,')?,il W7 29 (t,
1H), 7.36 (t,w ﬁ’g@% 94 (d, 1H). 6 DC, 206 V\02004/000P7

PCT/ GB2003/ 0025 4 ) Met hyl

2-1[ (4-13-f(2, 4-di fluorobenzyl) (heptyl )z nol - 3- oxopr opyl } phenyl ) t hi ol -

met hyl } benzoate N-(2, 4-difl uorobenzyl)-Nheptylanm ne (0,64 g, 2.65 muol) was
dissolved in DVF (10 M), s

3- (4-{ [ 2- ( metMekyloar[bb (B[ (2 hehttrdbethy Dl Rbailiinnol-Opasabeyl Bteay180B0 g, 2. 41

nmol ) was added and the m xture was cooled to 0 C
N[ (1H1, 2, ?i-@éﬂk@%%-%t zol - 1-yl oxy)

(di net hyl am no) met hyl ene] - N- met hyl met hanam ni um tet raf | uoroborate (0.85 g,

2.65 mmol) and di i sopropyl et hyl am ne %0 65 nmol ) was added. The
mi xt ur e wasiV-(&rdEsaoheaz N BeRtBlamis (9. Hﬁ%@%@m‘)}é “@ﬁélsﬁqlmdrlé@l\@/(épﬁﬂbht

EtOAc (15 mh)y. Y‘@S(m%ﬁ&lﬁfca?d%ﬁyl%eé%lfﬂﬁ@}p?&%?ﬁl&%aﬁ??é&d W%@‘Eﬂn M 4} two

portions of sodium ogentar bonat e was renoved by
evapor at i onadiediatidthe mixvde weasogied to0f EANH{LHpi 8 SereatdtiaoHPYIGXy) St ar t ed with

tonitrilelb 60/ 40 h t {, t | t
ot eased B BHEER G R P e Ve e R B AT PR T ) B ST 10790 and
anmoni um amﬁtoﬂta&d Gﬁso@rdﬁbﬂeﬂ@laﬁﬂﬁb (185 £056T moidh]) vodd adiadXTiADRixme whd ow 40

m / nin duct i faining fract | d t
Rceton, i1 Bied 3 Biran BaoB) apORa e EPSeeh FRORF § UL VA S ¢ he
or gghi ¢ 1@haﬁxeoyga§1cga S0 6hs WakHed i@ tRO pbrtiemSor@bditrh hp@ogdtdarBibra %Cta? (1N&§§34) The

sol vent was_renoved by evaporation and gave 1.10 gram of neth (4-
{3-[ (2, 4- di EQasrwsasmiyerbnspopraignagidhe gné&wwwbhawrﬂ% thyI }benzoa

te (yield é&n@&%m %@etoﬁiuh%f(fér%ﬁﬂ%ﬁ@@heé@@ aéé#@mm%@e)ma&n%@ (t, 3H),
1.22-1.32 (m 2H), 6 (t H),295301(m

2H), 3.16, @cx@@e@tto 1Q0%,zh4)buf%r 88, 8ix00e Qfgncetgmtzﬂﬂ)vatenlﬂiao andpmeniEn s, 2H),

707 753 P il odelB ot Soffandin i ity 0, 11

(m 1H) .15 25containing fractions were pooled and the acetonitrile was removed by evaporation. EtOAc

GB2003/002584

(10 ml) was added and the organic phase was washed with two portions of brine and dried
(MgSO0y). The solvent was removed by evaporation and gave 1.10 gram of methyl 2-{[(4-
{3-1(2,4-difluorobenzyl)(heptyl)amino}-3-oxopropyl } phenyl)thiolmethyl }benzoate (yield
82.2%).

2w _
'H NMR (rotamers, 500 MHz, CDCls): 8 0.89 (t, 3H), 1.22-1.32 (m, 8H), 1.47-1.55 (m,

(,.' 2H), 2.55, 2.66 (t, t, 2H), 2.95-3.01(m, 2H), 3.16, 3.33 (i, t, 2ZH), 3.89, 3.90 (s, s, 3H), 4.44,

4.60 (s, s, 2H), 4.50, 4.51 (s, s, 2H), 6.76-6.85 (m, 2H), 6.92-6.96, 7.20-7.25 (m, m, 4H),
7.07,7.12 (4, d, 2H), 7.27-7.31 (m, 1H), 7.32-7.34 (m, 1H) and 7.91-7.92 (m, 1H).

25

¢) 2-11(4-{3-1(2.4-Difluorcbenzyl)(heptyl)aminol-3-oxopropyl jphenvlthio]-
methyl Ybenzoic acid

Methyl 2-{[{(4-{3-[(2,4-difluorobenzyl)heptyl)amino]-3-oxopropyl } phenyl)thiol-

30 methyl}benzoate (1.05 g, 1.89 mmol) was dissolved in EtOH (95%, 5 ml), potassium
hydroxide (0.21 g, 3.77 mmol) was added. The reaction was performed in a single node
microwave oven (7 min, 150° C). Workup was by addition of BtOAc (5 ml) and washing



c)~2-f [(4-{3-[(2, 4-Di uorobenzyl) (heptyl)am nol - 3- oxopr opyl } phenyl )t hi ol -
nmet hyl } benzoi ¢ acid Methyl 2-{

[(4-{3-[(2, 4-difluorobenzyl) (heptyl)amn no]-3-oxopropyl } phe zb)/é@goiﬁﬂﬁo
met hyl ) benzoate (1.05 g, 1.89 mml) was dissolved in EtOH (

pot assi um hygh oh6iR790- 21 g, 3.77 mmol) was added. The ppeish@Roas
performed in a single node mcrowave oven (7 mn, 150 C). Wrlcup was by

addition of EtOAc (5 ml) and washing 23 OCT 2006 WD 2004/ 000790

PCT/ GB20031002584 35 with HO (2 X5 m, 1M. The organic |ayer was dried
(MgS04) and the solvent was renoved by evaporation to give 0.96 gram of 2-{
[ (4-{3-](2,w%ithHCI (2 X 5 ml, IM). The organic layer was dried (MgSO4) and the solvent was

di f | uor obe m no t hi o] met hyl } benzoic acid
(yield 94%@&}4‘&3’%‘% °(’rt°%1§?~r8§§ %W‘D@c&%) 6 0.88-0.92 (m 3H),
1.24-1.33 (diﬂu@‘bﬁemzﬂ)(ﬁ@t;ﬂl)aﬂno](Smxoﬂrbﬁl}plﬁnﬁ;thm]&neﬁﬁ)ylﬂienzdm ac2d-Dylele 95-3.00 (m
211), 32093 4(t t, 211), 4.62 (s, s, , 4.55, 4.56 (s, s,
2H), 6.79-6" ‘m 2H), 698703 727730(mm2H) 706710(m
21-i), 7s22-7.24 (m 211), 7.31-7.36(m 1H), 7.41-7.46 (m 1H and 8.03 (d,
111). C 10 13C NMVR (rotaners, 125 MHz, CDC13): S 14.01, 22.51, 22.54, 26.74,
26.90, 27.43 NMR @uamery 08 ERENH;): 30.889,928m, 3D, 1.34-164 (ma8E); 2,5094765,

11155 d) Tt PR a7 &0 156296 2 o0l 2y T80, oy 43Rs 00l d gy
129. 03, 131.4.83, #36.( 8, 2H)34.7%5,87 IB12HB 6.684)03, 1.327.30 (m B8 21H07.06-:32096, 140. 04,

170, 53{ o), 217 £73 48551 g A e

€ 3-db rre%om@mayﬁe)sbmmlz camtla}eaa@ 032251, Zzﬁﬁzmlz)sgmawm gsetved in DW
(10%720 1) oo & 53 oR R0 %PRCRY £ BE SRANYsCo S, 95 58, 41 53, asor 4 A%y, VoS 2dded

and the m x

N-[(1H1, 2, %%ngcrm,&plnﬂs (har)xm(sh( tmlﬁ(mpqw?i(hml eredo, hbs.s5,

met hyl et hanani ni um t et r af | uor obor at &

di i sopr opy| E8¢i B Ue 1311, 6314, 151.5% IW §ddﬂmg§2 %Qldé@m 'ﬁﬁé%ﬂk@ 0te was
al | oned to yRm {49 990940 42 W&ﬁ&dﬂrﬁso R0, 3%%“,&?@&5, QoEA4 (8 Io.safPAC (15 )

was added and the or gani c phase was washé
15 172.56 and 172.59.

Example 7

a} N-(2,3-dimethoxybenzyl)butan-1-amine (0.59 g, 2.65 mmol) was dissolved in DMF (10
20 ml), 3-(4-hydroxyphenyl)propanoic acid (0.4 g, 2.41 mmol), was added and the mixture
B was cooled to 0° C. N-[(1H-1,2,3-benzotriazol-1-yloxy)(dimethylamino)methylene}-N-
(\, methylmethanamininm tetrafluoroborate (0.85 g, 2.65 mmol) and diisopropylethylamine
(0.65 g, 5.05 mmol) was added. The mixture was allowed to warm to room temperature
and stirred over night. BtOAc (15 ml) was added and the organic phase was washed with
25 two portions of sodium hydrogencarbonate (ag, 10 ml). EtOAc was removed by
evaporation and the crde was purified by preparative HPLC (started with
acetonitrile/buffer 60/40 and then the acetonitrile concentration was increased to 100%, the
buffer was a mixture of acetonitrile/water 10/90 and ammonium acetate (0.1 M, column
KR-100-7-C3, 50 mm X 250 mm, flow 40 ml/min). The product containing fractions was
30  pooled and the acetonitrile was removed by evaporation. EtOAc (10 ml) was added and the

organic ﬁhase was washed with two potions of brine and dried (MgSOy). The solvent was



25 two portions of sodium hydrogencarbonate (aq, 10 m). EtQAc was renoved
by~ evaporati on and the crude was purified by preparative HPLC (started with
acetonittile/buffer 60/40 and then the acetonitrile concentration was
increased to 100% the buffer was a m xture of acetonitrile/water 10/90 and
ammoni um acetate (0.1 M colum KR-100-7-C8, 50 nm X 250 #y OfiTowtiio

m /mn). Thewy disbrogont ai ning fracti ons was 30 pool ed apgciheienrgionitrile
was renoved by evaporation. EtOAc (10 ml) was added and the organic phase
was washed with two potions of brine and® dried (MgS™). The solvent was 2 i.
OCT 2Q06 WD 2004/ 000790 PCT/ GBZOOS/ 002584 36 renoved by evaporation and
gave 1.08 am of N-but i_nmet ho -3-.(4-

hydr oxyphe%ﬁ?’?ﬁ%&?ﬁéﬁ’ﬁr n(aﬁg givg ! glﬁ f%]% w@&%ﬁ%?’@fbe%&%, CDC13) :
S 0. 85- 0. 8%dida; P%@L%ﬁoggm@dg%lélmgzg%)l) 1.44-1.53 5 (in, 2H), 2.60, 2.65
(t, t, 2H), 2 Bg, 2.94 (t, t, 2H), 13, 3.33 (t, t, 211), 3.78, 3.80 3.83,
3.85 (s, s, s, s, 611), 4.43, 4.68 (s, s, 211), 6.57, 6.67 (d, d, 1H),

6, 74-6.85 (1,0 A BPAuOEnirs o 3600 swn 10430 (n, o1 e s3

10 rmmol )s an(ah RED.IRA0, 2.6 I o BHINELSSy2. Dbtz 2EY, 6.10(8. 834, tg2H)03 18, 36893, BedS

ol) s e & it S s 6o G B AR08 PR BB AR AP 0%Pol yiver

supported t@i,sami ne (0.3 eqv) was added and stirred overnight. The pol ynmer
was filtered off and sol vent was renoved by evaporation. EtQAc (10 m) was
added and the organi c phase was washed wth three porti ons of water. 15

After drylr&Nb@ylcN@gcﬁrNaﬁ%benzm@ (%&&%E%h@ﬁ’ﬁt Pk t%’gb}ie;ew'suoor«':ltlon
S arted w

The residue was Eurlfle preparative

ac e{onl ¢ i | Emsllepdpehy) %@rarﬁ@n%fhﬁé}ben%qq@ (8831 sk Yrmmal) wahdisselved it on was
i ncr-eased tQ.AL0R¥ 6fd151>fauai bithssitfiSafbollict 1118 @27 AH6Y Q8 dddbd. ¥R A 10/ 90 and
1 M colum KR-100-7-C8 50 mm 250 mm

anmoni um acet at e ow 40
m/mn). heaspmudilattﬁoé Gribathree hgurs. rPat:stuhau ﬂ@pﬂﬁecbtripmnihe@ Jpant) wheadrded and

acetonitril Y eva adde and t he
or gani ¢ phasg‘(]—ﬁr \ ﬁg%ip v&ﬁé} 8&?#(%@ Soé’f'en Wﬁfgmé}ﬁcg% SO4) .
Renovi ng t h]EtCB*Ql (Veetl) vas aﬁd@i\mﬂﬁfe@&gaﬁ{t @aseewak&aﬁig:doﬁlthﬁ%hyémons of water.

g;( E) éf;, {335 E gjﬁé%‘%?g%@g :qg}r]ed}a E@ég@;{l téé/ %cé\%?ﬁ%?ﬂﬂegﬂ removed by evaporation. The

residue was purified by preparative HPL.C (started with acetonitrile/buffer 60/40 and then

=L"mhu

the acetonitrile concentration was increased to 1009, the buffer was a mixture of
acetonitrile/water 10/90 and ammonium acetate (0.1 M, column XKR-100-7-C8, 50 om X
250 mm, flow 40 mi/min). The product containing fractions were pooled and the
20  acetonitrile was removed by evaporation. EtOAc (10 ml) was added and the organic phase
was washed with two portions of brine and dried (MgSO,). Removing the solvent by
( evaporation gave 15 mg of methyl 2-[(4-{3-{butyl(2,3-dimethoxybenzyl)amino]-3-
oxopropyl }phenoxy)methyl]benzoate (21.4%).

25 “HNMR (rotamers, 500 MHz, CDCls): 8 0.89-0.95 (m, 3H), 1.24-1.35 (m, 2H), 1.48-1.57
(m, 2H), 2.62, 2.69 (1, t, 2H), 2.95, 3.01 (, t, 2H), 3.17, 3.36 (¢, t, 2H), 3.83, 3.86, 3.89,
3.90,3.93,3.94 (s, s, 5, 5, 5, 8, 9H), 4.48, 4.71 (5, s, 2H), 5.50, 5.52 (s, 5, 2H), 6.62, 6.75 (d,
d, 1H), 6.84-6.97 (m, 3H), 7.00-7.04 (m, 1H), 7.11,7.19 (d, d, 2H), 7.38-7.42 (m, 1H),
7.56-7.60 (m, 1H), 7.78 (t, 1H) and 8.04-8.07 (m, 1H).

30 |
c) Methyl 2-[(4-{3-[butyl(2,3-dimethoxybenzyl)amino]-3-oxopropyl }phenoxy)methyl]-
benzoate (15 mg, 0.029 mmol) was dissolved in THE/water (2/1, 2 ml) and LiOH (1.4 mg,



25-111 NMR (rotaners, 500 MHz, CDC13): 8 0.89-0.95 (m 311), 1.24-1.35 (m
oH), 1.48-1.57 (in, 2H), 2.62, 2.69 (t, t, 211), 2.95 3.01 (t, t, 211)
3.17, 3.36 (t, t, 2H), 3.83, 3.86, 3.89, 3.90, 3.93, 3.94 (s, s,
s,"OH), 4.48, 4.71 (s, s, 2H), 5.50, 5.52 (s, s, 2H). 6. 620 & .05 23

1H), 6.84-6. S¥o bdwuoodtdy, 7.00-7.04 (m 1H), 7.11, 7.19 (dPCql,;Gngf,g,,bmg7t1 38 7.42
(in, 11-1), 7.56-7.60 (in, 1H, 7.78 (t, 111) and 8.04-8.07 (m 1H). 30 c¢)
Met hyl 2-[(4-{ 3-[butyl (2, 3-di met hoxybe¥izyl ) ani no] - 3- oxopr opy!

} phenoxy) met hyl ] - benzoate (15 ng, 0.029 nmol) was di ssolved in THE/ wat er
(2/1, 2 m) and LiOH (1.4 ng, 2 o OCT 2006 WO 2004/ 000790 PCT/ GB2003/ 002584
37 0.058 mfbiIR mael) a@a@@ed rqagtien Varpeylasngddn £ single dodamigrayyavg Peeinode

di.r 10 m d
nashing. ¢ hate i shorla R geny B S B QU F B PG L BB | T 2
or gani ¢ rl)gqsﬁsev\m& tshiol pooticnb/BISER) (2 Ja b ehlf i) Skhe \oehahic Wase asaretiMusay apor at i on
to give

di met hoxybe# Ofsaﬁﬂﬁfg?fis&?’- V%E%Eéﬂ%’%ﬁé%&@‘j%&%?ﬁ%Eﬁiéﬂk‘“ﬁ%’%r (yield 899%.

1H NMR (SrOtCﬁﬁ‘i@ﬁhﬁ HMR%01-S%bp3dpyl h@néi et PATHERRoic el (vikldbed. 35 (m
211), 1. 48- 57 ’Eym I-)i) 2]62 pgp @ t% 1%5] 2. 195 ?,(y01 (t, t, 2H), 3.17,
3.36 (t, t, 3.83, 3.85, 3.88, 3 89 (s, s s, s, 611), 4.48, 4.71 (s,

37 0. ﬁéw%ﬁar&és 90y Lo sboss it o llis 5. 9010000 (1
(m 11- 1) (m22H$2(62 2.684t, R Pd), 8964381 (17t 21, 31F)3.3618C WHF3.63, L& Bs, 125 MHz,
3513 35, 31 4 60: S 415 4 o372y 5905328s 67875 B 4. B2 65 20,
12738 127 26 i Shygio1.25, 19152, 153,25, 13965, 140.58
146. 50, 147 777%321]1%)?“3%§ﬂ]8§% .02, 157.10, 170.79, 172.93 and 173. 25.
Exanmpl e 8 2é¢ %m%rsqmmm ﬁlmﬁbkiﬁst yb.60)20.0€, 20357809, 38665 nunol )
was di ssolved in dr ox _{\;fhenyl ) proopanoi ¢_aci d 2.41

OA g,
Mol ), wasi it dUOGrE b8 He a%éw%ﬁss?e@ @560 8786053, 61,76 6820, °
N ot it 2 18P B0k, L1 o, P19, S00186, 1421 1DRATR50¥1, 909 hs, 127.26,

N- et hyl met’hanam ni Uit et r af ['ubr obor at e
15 129.46, 130.51, 131.25, 131 52, 133.23, 133. 65 140.59, 146 50, 147.17, 152.48, 152.61,

157.02, 157.10, 170.79, 172.93 and 173.25.

Example 8

20 a) N-(2,3-Dimethoxybenzyl)-N-heptylamine (0.70 g, 2.65 mmol) was dissolved in DMF

(10 mi), 3-(4-hydroxyphenyl)propanoic acid (0.4 g, 2.41 mmol) , was added and the
C mixture was cooled to 0° C. N-[(1H-1,2,3-benzotriazol-1-

yloxy)(dimethylamino)methylene]-N-methylmethanaminium tetrafluoroborate (0.85 g,
2.65 mmol) and diisopropylethylamine (0.65 g, 5.05 mmol) was added. The mixture was

25 allowed to warm to room temperature and stirred overnight. EtOAc (15 ml) was added and
the organic phase was washed with two portions of sodium hydrogencarbonate (agq, 10 ml).
EtOAc was removed by evaporation and the crude was purified by preparative HPLC
(started with acetonitrile/buffer 60/4€0 and then the acetonitrile concentration was increased
to 100%, the buffer was a mixture of acetonitrile/water 10/90 and ammonium acetate (0.1

30 M, column KR-100-7-C8, 50 mm X 250 mm, flow 40 ml/min). The product containing
fractions were pooled and the acetonitrile was removed by evaporation. BtOAc (10 mi)

was added and the organic phase was washed with two portions of brine and dried



2.65 mol ) and diisopropyl ethylam ne (0.65 g, 5.05 nmol) was added. The

m xture was 2s allowed to warmto roomtenperature and stirred overnight.

Et OAc (15 m) was added and the organi c phase was washed gb@ -t Wo, portions
of ~sodi um hydr ogencar bonate (aq, 10 m). EtOAc was renove leg@por at i on
and the crud pf i ed by preparative HPLC (startedpi:Bagos002584
acetonitrilel /40 and then the acetonitrile concentration was
increased to 100% the buffer was a nidture of acetonitrile/water 10/90 and
ammoni um acetate (0.1 30 M colum KR-100-7-C8, 50 nm X 250 nm flow 40

m /mn). The product containing fractions were pooled and the acetonitrile
was renoved Oe)vxlb‘b%‘tepb‘f'iasIEF‘@@@%’PWH?F‘)“"“\%%E%[G&@@ giNt(Be- or gani ¢ phase
was washed 4w I L S~ (11~., WO
2004/ 000790de1>‘%:1?/’E /AE}(B 84 3}@%& lﬁﬂﬂ)ﬁﬁﬂeﬁ'ﬁ AL, ¢ oved by

evapor ati on and gave 0 98 gram N-(2 3-

NVR. (1 of amere VGG SpaRaty COE o SR BRY PRI 05 b 738 )

é' gg (1£ 56 (m lel )22311:) 67 @, @21;81) 2. 8272 135 @, t1 2H)23.13,3.98.(89, 218, 32’:591(3t3043 :3145 21}1) 693( 14,
. , . . . S - S,
s, 211). (562 58 ?1'@ 46% 41%1()8:,3, %Hj?ﬁ-ﬁgz %%3 édnﬁ 1%%;7%%88 gﬂ@?@ apd §86(m 311).

b) N-(2, 3- dﬁ_gﬁ’gﬂ]gmbenzyl ) - N- hept yl - 3- (4- hydr oxyphenyl ) pr opanam de 0. 196 g,

0.47 10 mmol ) and net hyl 2-(brononet hyl)benzoate (0.12 g, 0.52 mml) was

di ssolved in acetonitrile (10 m) and potassi uncarbonate (131 ng, 0.95

mmol ) was 3gaea.3-dibRmBk ety N 23 (4-h L0 SropRamidioB@6 oy

PoI ymarsup[(';t)(riotéeé(i3 tri sgknggr?e )?)ON\SP@@ P%t ﬁgﬂ)ﬁg %9)%8£ gltnlE rre %vejrﬁnl ght. The
Iogger 1nwa gl areimethﬂfZ-(bgmlm:emhyl)ha@oafe tHleg 0@‘52 ramal) sraadisstved imddi t i on of

(10 nj “ Eﬁ?ﬁ 19” i of wat er .

|s Af ter d%%%%ﬁ{f%go é g‘ﬁ%m?%ﬁ%% VEen QHJ Eéﬁﬁ;d E@%Dn@e

evapor at i onyaststiged zﬁlﬁ(]‘d@ fwahreabdmri iPeynizysuppreted kshinite (HPkE)(vak added Andv t h

acetonltrlle/b%ffer e.acetonitrile centration was

[r a}nd t her} WH ‘ﬁ))n
i ncreased t58990%F MRt Thepqlwmenpas tilferpd of. splyenivas Zeaaved Py ¢¥2p¥A¢@b or 10/ 90 and
ammoni um acakiabe of BohcNLO &) dsameiﬂ%ga%ﬂopﬂse%s wShdl Witk the$® Botimk of waxet. 40

m /mn). The product containing fractions was pooled and the 20 acetonitrile

was rentv ed‘\fEﬁV detingise efeMeie the eplyant hagdsensmoyedhie vepsatinghai ¢ phase
crude was purified by preparative HPLC (started with acetonitrile/buffer 60/40 and then

-__)

the acetonitrile concentration was increased to 100%, the buffer was a mixture of
acetonitrile/water 10/90 and ammonium acetate (0.1 M, column KR-100-7-C8, 50 mm X
250 mm, flow 40 ml/min). The product containing fractions was pooled and the
20  acelonitrile was removed by evaporation. EtOAc (10 ml) was added and the organic phase
was washed with two potions of brine and drded (MgSO,). Removing the solvent by
C evaporation gave 39 mg of methyl 2-[(4-{3-[(2,3-dimethoxybenzyl)(heptyl)amino]-3-
oxopropyl } phenoxy)methyllbenzoate (yield 14.6%).

25 "HNMR (rotamers, 500 MHz, CDCly): & 0.86-0.89 (m, 3H), 1.19-1.30 (m, 8H), 1.46-1.55
(m, 2H), 2.60, 2.66 (t, t, 2H), 2.93, 2.98 (t, t, 2H), 3.14, 3.33 (t, t, 2H), 3.80, 3.83, 3.86,
3.87,3.90, 3.91 (s, s, s, 8, 8, 5, 9H), 4.45, 4.68 (s, s, 2H), 5.48, 5.49 (s, 5, 2H), 6.59, 6.73 (d,
d, 1H), 6.81-7.01 (m, 4H) 7.08, 7.16 (d, d, 2H) 7.35-7.39 (m, 1H), 7.53-7.57 (m, 1H), 7.76
(t, 1H) and 8.01-8.04 (m, 1H).

30
c) Methyl 2-{(4-{3-[(2,3-dimethoxybenzyl)(heptyl)amino]-3-oxopropyl }phenoxy)methyl]-
benzoate (39 mg, 0.069 mmol) was dissolved in THF/water (2/1, 2 ml) and LiOH (3.3 mg,



was washed wth two potions of brine and dried (MgSO4). Renoving the sol vent
by C evaporation gave 39 ng of nethyl

2-[(4-{3-[(2, 3-di met hoxybenzyl ) (heptyl)am no] - 3-

oxopropyl } phenoxy) net hyl ] benzoat e (y| eld 14.6% . 25 111 NT- Ags% rs, 500
MHzZ, CDCI3): 8 0.86-0.89 (m 313),1.19-1.30 (m 811);1. 46- 12 C(‘n‘? 13)

2. 60, 2.66 (twotzpo4didrpg 2. 93, 2.98 (t t, 213), 3.14, 3. ?é’cj(,(§32053,002’)5g41)

3.80, 3.83, 3.86, 3.87, 3.90, 3.91 (s, 8, s, s, s, s, , 4.45, 4.68 (s,
s, 211), 5.48, 5.49 (s, s, 211), 6.59, 39.73 (d d, 111) 6 81-7.01 (m 411)
7.08, 7.16 (d, d, 211) 7.35-7.39 (m 111), 7.53-7.57 (in, 1H, 7.76 (t,

111) and 8.01-8.04 (m 111). 30 c) Methyl

2- [ (4-{ 3- [ (R14Bmdiolyetak adde bz yéactitrepbype)famaid]a-sBigtexade apybypleerax{lpofet hyl | -

o S JeaRs Sathy B abe BE Aol e notaie e oEan BRI s

added, The tmqs@hm@fmas(msfngrm Thea)r nﬂ:@ﬂhﬁseﬂﬂd%n&ﬂ eﬁmyan@msgblieh’éo C 7
mn). Workup was done by addi ng d washing the orBanlc phase

with two pwes r%fﬁgvespy F{@Pe@tl%l@ WBO @a\af 2—[#415 E&?,aaw@thwégwuﬁ@m ied (MySO4)

and the sol __ 30 of
2 [ (4-{3 R ATRRO S RYARALGL LR Gheda B 40 ™0

am no] - 3- oxopr opyl }phenoxy) met hyl ] benzoic acid (yield 78.9). 1H NWR

a5 155 P e 300 b Cpthorh Agep ik, pogdop A LRSS, 1o

3. 3§1gt t (m?,I]H),,263 789 (13, 31, 233,821990&3 D), §.93, 333 (8., B, 1619,)7398143% 4. ??n (ZH)
7 08, 7 16 ’(sés (SUF @ 4354 "I?Cﬁf %ﬁ% 552457% ‘gé %ﬂ%é%?an% 7?11% 17&)7@;9( 111)

and(” 8. 13- 8.0:6(ud, A¥1) 1'0!3 7,168, VR 36t TEES 1HY, 255 M40 (DY, 1) 79 (8 i, 22. 52,
22.56, 26.77, 26, b 57 a3 R0 58,63 50 03 3083 0. 91" 3166 3175

35.16. 35. 3pi%816@46042 46. 46 47, 45.. 55.69 55.75. 60.35 60.73, 68. 19.

111. 26, 1133@@1@3}&&&

127. 15, 12 - : :
147.19. 15 16,49 2162464
a) N-(3-et '%X%Oéé)?é’ ks, 7%* 6%”19' ﬁ‘i%oi’lyl' @ei'@’és) 3 éke 118.84, 12091, 124.14,
15 124.20, 126.85, 127.15. 127.22, 129.46, 130,52, 131.26, 131,51, 133.19, 133.66, 140.61,
146.59, 147,19, 152.48, 152.60, 157.02, 157.11, 170.77, 172.92 and 173.23.

Example 3
a) N-(3-ethoxypropyl)-N-(4-isopropylbenzyl)amine

20
p-iso-Propylbenzaldehyde (1.007 g, 6.798 mmol) was dissolved in methanol (5 ml).
Q, Trimethyl orthoformate (5 ml) was added. 3-Ethoxypropylamine (681 mg, 6.6 mmol} was
then added and followed by acetic acid (0.2 ml). After standing at room temperature
overnight, DCM (5 ml) was added and followed by borohydride on polymer support (5.28
25 g, 13.2 mmol). The mixture was shaken at room temperature for 4 days and then filtered.
The filtrate was evaporated. The residue was dissolved in acetonitrile, then divided into
two portions and loaded on 2 columns (ISOLUTE® PRS, 10g/70 ml, wetted with
acetonitrile). It was eluted with acetonitrile, then methanol and then methano] (INHj sat.).
The product fractions were combined and evaporated. Oil product 1.283 g was obtained,
30 yield 83%. _
YH NMR (300 MHz, CDCls): 8 1.19 (t, 3H), 1.25 (d, 6H), 1.75-1.84 (m, 2FD), 2.73 (t, 2H),
2.85-2.94 (m, 1H), 3.43-3.52 (m, 4H), 3.75 (s, 2H), 7.18 (4, 2H) and 7.24 (d, 2H).



20. p-iso-Propyl benzal dehyde (1.007 g, 6.798 mml) was di ssol ved in nethanol
(5mM). CTrinmethyl orthoformate (5 m) was added. 3-Ethoxypropylam ne (681
ng, 6.6 mol) was then added and foll owed by acetic acid (Or% UE [{gjter
standing at roomtenperature overnight, DCM (5 m) was addeél f'ol I owed
by borohydri §&) fagsdetesmer support (5.28 25 g, 13.2 nmol ) pclbe200dmd2s83e Was
shaken at roomtenperature for 4 days and then filtered. The filtrate was
evapor at ed. The resi due was dissol ved i49 acetonitrile, then divided into

two portions and | oaded on 2 colums (ISCLUTE(r) PRS, 1Qg/70 m, wetted with
acetonitrile). It was eluted with acetonitrile, then nmethanol and then

nmet hanol (NH3 sat.). The product fractions were conbi ned and evapor at ed.

G | product bylv-2Bahé DI iB&Hopyhaz Wi (B85 ibeMBl(xﬁi&th%ﬁed@DCl?») S
1.19 (t, 311)311;’:1 25y y% gL@@(ilSpy A?U ( <g 3 (t )21 2.85-2.94
(m 111), (30 59, hnfirsv}yphglwmr@gnmcz@sy (0 74 i&atl(rmolzma dapdthe (d, 2H).

2E OCT 9 _00 9
N- ( 3- et hoxypr opyl I Sopt op am ne : g, 2. ) was
S}xt 9%% %QQE e }ﬁ Qc%éz%ﬁ aszgg)(ﬁ&negxyggmﬁ%
di ssol ves Imethﬂk)ﬁ]MﬁeﬁlﬂyDrneﬂﬁnélﬁmhmdfeﬁmm;dte) (085 papeb ennad) #hd( 0. 4 g, 2.41
mmol ), was added 1 Xt was. C00 tq 0 .C
T 1 2, S8 Aty st 3 b P aan gl Thsymigure was alloved to warm
net hyl ene] - -8 RydpsRtie pandtified Bvérﬁtgmafﬂk@m glg%mves éc@ie@ﬁlcg:he drghfic ol ) and
di i sopr opyI et e (0.65 g, mol ) was ad m xture was al | owed

h
to warm Pffaa%mwgbf‘éf‘mw@ EBE‘EP“éPf W@W&%ﬁ?ﬁmona%ﬂ@@ EEERAC Ytts added

and the or ORRioSed BINRESONER awaa{a%ﬁldenv;aapﬁmdmﬁo&épmﬁv@mﬁeféétm with
hydrogencar bonat e %B‘% 10 m ). EtOAc was_ renoved by evaporation and the
C.

cruge wds pefetopitg I@é@aﬁﬁéﬁ@@%@@? egneeratipn Wasipcraesed Sni00f. fhe/ buf f er
60/ 30° and UhGRy Whes ARSI RE EJekdnﬁnE?;Fﬁ?@b@@%ﬁcP&l?fﬁ{gxﬁufn E&BRReH M, QokRg% the

buffer was a m xture of acetonitr wat er 90 and amoni um acetate (0.1
M col um KR-100(-G8, 68 mis X 2t 250w #hnl/findT e @redutidontriningfgactipusdurse

cont ai ni ng ri v,
evaporat i onﬁg%%&gﬁ%fg&éﬁ?ﬂ%% aglgg%ﬁa(nggl%ogﬁl%kgj?kgtéaﬁl(g@mﬁg aw%g aﬁ\;\gs ed wth
t wo porti onsrgafic phmsareasamakheld wﬂkﬂtv(d\@ﬁmh)s of Hiiire a3 duiech@Vgh).i'The salpoy eds by
evapor at i on_and e 3-e r dro yl)-N
(3T Soprbpy BRI B e L AT oy o Foroy1 - S BIAR

(4-isopropylbenzyl)propanamide (yield 75.8%).

"H NMR (rotamers, 500 MHz, CDCls): & 1.16-1.21 (m, 3H), 1.26, 1.27 (d, d, 6H), 1.75-

1.80, 1.84-1.90 (m, m, 2H), 2.64, 2.74 (1, t, 2H), 2.86-3.00 (m, 3H), 3.33, 3.37 {t, , 2H),

3.41-3.50 (m, 4H), 4.43, 4.62 (5, s, 2H), 6.80-6.84 (m, 2F) and 6.97-7.22 (m, 6H).

20
c) N-(3-ethoxypropyl)-3-(4-hydroxyphenyl)-N-(4-isopropylbenzyl)propanamide (0.18 g,
Q 0.47 mmol) and methyl 2-(bromomethyl)benzoate (0.12 g, 0.52 mmol) was dissolved in
acetonitrile (10 mt) and potassium carbonate (131 mg, 0.95 mmol) was added. The mixture
was stirred at 60° C for three hours. Polymer-supported trisamine (0.3 eqv) was added and
25 stirred overnight. The polymer was filtered off, solvent was removed by evapofation,
addition of EtOAc (10 ml) and the organic phase was washed with three portions of water.
After drying the crude (Mg30,) and the solvent had been remaved by evaporation, the
crude was purified by preparative HPLC (started with acetonitrile/buffer 60/40 and then
the acetonitrile concentration was increased to 100%, the buffer was a mixture of
3p  acetonitrle/water 10/90 and ammonium acetate (0.1 M, column KR-100-7-C8, 50 mm X
250 mm, flow 40 m)/min). The product containing fractions were pooled and the

acetonitrile was removed by evaporation. EtOAc (10 ml) was added and the organic phase



1H NMR (rotaners, 500 MHz, CDC13): 8 1.16-1.21 (m 3H), 1.26,1.27 (d, d,
6H),1.75- '1.80, 1.84-1.90 (m m 21-1),2.64, 2.74 (t, t, 2H), 2.86-3.00 (m
311), 3.33, 3.37 (t, t, 2H), 3.41-3.50 (m 4H), 4.43, 4.62 (s, s, 213)
6.80-6.84 (m 213) and 6.97-7.22 (m 6H). 20 c)

N-( 3- et hoxypropyl ) - 3- (4- hydroxyphenyl ) - N- (4-i sopr opyl benzyl )2p*r (Qpanam de
(0.18 9, C QodoathPby and nethyl 2-(brononethyl)benzoatw1idB2ad/08580. 52
mol ) was dissolved Iin acetonitrile (10 m) and potassium carbonate (131
ng, 0.95 nmmol) was added. The m xture 4as stirred at 60 C for three hours.
Pol ymer - supported trisamne (0.3 eqv) was added and 25 stirred overnight.
The pol yner_was fi red off l.ven oratl on, addition
of B onn TR i POl of iR e QT ckeri e PRUEBY 1§ ons of
water. Af teg pogkitivh Bevel OIS gﬁﬂq@@n{eﬁgﬁpp@ (angd-disys@byigat had been renoved by

evapor ation, the crude was purified by preparative HPLC (started with
acet oni t ri PERYberzyBeRingl- %ﬁﬂﬂﬂfﬁ@ﬁ}PhP%YMYBhﬁﬁzpﬁtPéyléléﬁé frati on was

and amoni U SAS e TS M SPR T ST AR SRR A GBI o

m / m n) .5 THeBOpt.8E1EH (momf AN 2160, 2.0t 23H)s2. %894@1:10}]&);133!;:{3 Ihet, BADetonitrile

6 cor 2+ 0B BB S0 sckrenmton bobblas AU Sand SeecathIh two o

potions of dwsi(aed,any 74 B @NVEBRX).40 REFDVA. SRt 1D, B78-V80 (mbI) a8 306r atl on
gave 0.16 gram of_pethyl 2-[(4-{3-[(3-ethoxypropyl) (4-
i sopropyl b )XF& pAcHE noj - 3- oxopr opyl } phenoxy) net hyl ] benzoate (yield 63.5%.

"11 NMR " -1.28 (d,
d o ( r%mﬁz é%o{g Mdéthoﬁ??a;%ﬂ)@ @&eip}'i‘benﬂyl)%ﬂmr(d] 3- (Sxopé{ﬁid}%ﬁbn&(?) (
8@ 3. 6’4 ERthydignzogte §h16 5, Oﬁﬁwol)twas @Fﬁolvedgl HEAyatng (/g 2 mh)ﬂnd 13103% 3.94 (s,
d, d,

£ 35y 0k b ST e S, O,
8 05 8. 07 oven (1369 C, TbninMsW tefchip Praf (ehe by adding EtOAc (10 ml) and washing the
3-[(3-eth 4- 10
et hyt | bonsSapE bty SOROAR, OV GRCT Rl du TR SRR R 1 % )
and.- Li OH ((MESO)nmd tH.sERetials yernaved agl eegoraidietorepadl 108raa sf pErf(od@ed in a
?Ilgglme) nod%t%%%\@)(f ngrop)rrlbénzy ar%no]?‘_% gggo%}opyl\fbﬁenogy)mealyﬂ8Qnezo1lc3:¥1c1g dding Et QAc

(yield 69.3%).

"H NMR (rotamers, 500 MHz, CDCL): § 1.15, 1.19 (1, t, 3H), 1.23-1.25 (m, 6H), 1.74-
1.79, 1.84-1.89 (m, m, 2H), 2.66, 2.76 (t, t, 2H), 2.86-3.03 (m, 3H), 3.30, 3.36 (1, t, 2H),

2 3.40-3.50 (m, 4H), 444, 461 (s, 5, 2H), 5.5, 5.56 (5, s, 2H), 6.90-6.94 (m, 2H), 7.02-7.20
(m, 6H), 7.40 (t, 1H), 7.57-7.60 (m, 1H), 7.79-7.82 (w, 1H) and 8.15-8.18 (m, 1H). |

C "*C NMR (rotamers, 125 Mz, CDCL): & 15.15, 23.98, 27.78, 28.61, 30.93, 31.01, 33.73,

35.07, 35.38, 43.86, 44.13, 47.96, 51.26, 66.06, 66.22, 66,82, 67.98, 68.13, 114.77, 126.03,
126.38, 126.72, 126.97, 127.90, 129.31, 13131, 132.88, 133.23, 133.39, 133.84, 134.56,

25 140.30, 140.38, 147.71, 148.05, 156.90, 170.48, 173.02 and 173.26.

Example 10
a) N-(2.4-difluorobenzy)-N-propylamine

30 2,4-Difluorbenzaldehyde (1.003 g, 7.055 mmol) was dissolved in methanol (5 ml).
Trimethyl orthoformate (5 ml) was added. Propylamine (401 mg, 6.784 mmol) was then
added and followed by acetic acid (0.2 ml). After 1 hour, DCM (5 mi) was added and



organi c phase with two-portions of HO (2 X5 m, 1 M. The organic phase
was dried (MgSO4) and the solvent was renoved by evaporation to give 0.108
gramof 2-[(4-{3-[(3 is

et hoxypr opyl ) (4-i sopropyl benzyl ) ar ni no] - 3- oxopr opyl } phenoxy) ref 7 Féftzoi c

acid (yieldw§s:@¥oorecH NVR (rotaners, 500 MHz, CDCl13): $cdckeosdedd (1. t,
3H, 1.23-1.25 (m 6H),1.74- 1.79,1.84-1.89 (m m 2H), 2.66, 2.76 (t, t,

2H), 2.86-3.03 (m 3H), 3.30, 3.36 (t, 42, 2H), 20 3.40-3.50 (m 4H), 4.44,
4.61 (s, s, 2H), 5.55, 5.56 (s, s, 2H), 6.90-6.94 (m 211), 7.02-7.20 (m
6H), 7.40 (t, 111), 7.57-7.60 (m 1H), 7.79-7.82 (m 1H) and 8.15-8.18 (m
111) . C 13doNmred(trydtosshydsgde patgnentsuppocpiPdmmel/gl §.4253, 12 wwol)JThe7g, 28. 61,

o0 53 a6, ghmEwhSmaiSy o et PRuys 4y din giGed Fhe B0 0% ) o)

129. 31, 13lev3dgratd® Th88esidhd JuaR Bissol @B iBBetobiBBleSHen disiledtnto twdpotibfs 8@ 140. 38,

147.71, 148.0 156.9Q, 17 a 73..26. .Exanpl.e. a

N (2. 4. i 11 aePheBRY Fymas IO vIRp RS 3050 e svipeR B B b 1 003

7. 055OI (rjmgl )eFl)me@wldh E@tﬂn\i‘i(ﬁ%é 'tlhan mtﬂgﬁd; ggd then ilii;ebhanol mﬁm.bwﬂémg piéddhafgﬁgmlﬁia e ( 3 lr)ﬂ )
was added. Propyl.am pe ng, 6. mmol ) was then added and fol |l owed by
acetic aci dW‘%fBFé“‘i’%P‘jq angyey goratedy Qi prodeinEYsmg) Yas pbiaingdaueld 8% 2 6 oCT LOCO WO
2004/ 00079@1%]]5@3@%@@%@ . owetl 'dﬂ{)o upported
(2.5mol I g, '5.42 g, 13.55 mm 1§¢a%{ﬁ’gjﬁ’mﬁ§f6‘?gﬁa%}®gﬁgwh at 9'?%&%1%%@& ature
for 4 days @Hd68hém, 3H)and7&d-7.30 e, 1H).t rate was evaporated. The residue was
di ssolved in acetonitrile, then divided into two portions and | oaded on two
colums (1 SCLUTE(r)PRS, 10g/70 m, wetted with acetonitrile). It was s

el uped w t hbjac& bdiflloiobenzyh)ided-hydtokephohy pNeprogymmopapbin@nol (NH3 sat.). The
protuct fractions were conbined and evaporated. G| product (892 ng) was
obtained, yield 71% 1H 1QWR (400 MHz, CDC13): 8 0.91 (t, 31-1),1.47-1.56

I( lml ) 21 g-) , b?—ﬁ&drzx%:}!‘li&nyl)@rc%@mﬁ@?c;&%@ ﬁlg,hﬁgﬂﬁnﬁo%% D}VJ)F (I‘il- 1) ﬁﬁbd:loaleaﬁr 7. 3_3d( m

. 0 \ , 4- I, enz -o- - Iro en - r ronanam de.
30 (4 ry dr o) SreAORPao -V anepstageing 154 T 622 PR Ak ) s
cool ed in aathemeFAXAY [521 My, 2.642 Bidoen SRAZMDIPEAN-(BOERY, 2006 H8ndI$G8e 4 ND,

1. 622 mvol ) was added ) )
15~ mixture was stirred at room temperature overnight. Sodium hydrogencarbonate aqueous

solution (sat.) was added. The mixture was extracted with ethyl acetate (x2). The extracts
were combined and dried (magnesium sulphate) and evaporated. Chromatography of the
residue on a column (ISOLUTE® 81, 5g/25 ml) using DCM/heptane (50:50), DCM and
then MeOH/DCM (1:99, then 2:98) as eluant gave 336 mg the desired product, yield 68%.

20 'HNMR (rotamers, 300 MHz, CDCly): & 0.82-0.88 (m, 3H), 1.45-1.58 (m, 2H), 2.59, 2.65
{t, t, 2H), 2.88-2.98 (m, 2H), 3.11, 3.27 (t, t, 2H)}, 4.40, 4.59 (s, 5, 2H), 6.71-7.03 (m, 6H),
7.07-7.16 (m, 1H) and 7.79 (s, br, 1H).

()

c) Methyl 2-[(4-{3-{(2.4-difluorobenzyvl X propyDamino}-3-

25 oxopropyl lphenoxy)methvilbenzoate

N-(2,4-Difluorobenzyl)-3-(4-hydroxyphenyl)-N-propylpropanamide (290 mg, 0.87 mmol)
was dissolved in acetonitrile (10 ml). 2-Bromomethyl-benzoic acid methyl ester (209 mg,
0.913 mmol) was added followed by potassium carbonate, anhydrous (1 80 mg, 1.305

30 mmol). The mixture was heated to reflux overnight énd then evaporated to dry. Water and
ethyl acetate were added and two phases were separated. The organic phase was dried

(magnesium sulphate) and evaporated. Chromatography of the residue on a column



and then TBTU (521 ng, 1.622 mmol) followed by DI PEA (400 ng, 3.096 mmol).
The is mxture was stirred at nomtenperature overni ght. Sodi um

hydr ogencar bonat e agueous solution (sat.) was added. The m xt ugﬁ,1 W,a§ :
extracted with ethyl acetate (x2). The extracts were conbi ned and: ﬂ%

(magnesi um s d evaporat ed. Chronmat ography of t on a
colum (I SQ&EP@@P[{F@E /25 m) using DCM heptane (50: 50;}%11&%5@%@%81 hen
McOH DCM (1: 99, then 2:98) as eluant gapge 336 ng the desired product, yield
68% 20 'H NMR (rotamers, 300 MHz, CDCl13): 8 0.82-0.88 (m 3H), 1.45-1.58
(m 211), 2.59, 2.65 (t, t, 21-1), 2.88-2.98 (m 2H), 3.11, 3.27 (t, t,
(2H), 4. 40 (49@90’1‘3@@51? ZOQH%ml) ?sﬂgﬂ?@hmg(ﬂ:aln MéGHIDb Cl\Zl(g!S(T@)Es &ﬁﬂt@w% and 7.79
S t hy 4-{3 2, 4-di fl uorobenzv nronvl ) am nol - 3- 25
oxopr opyI I %é‘ﬁﬁ%"ﬁé’f‘ﬁiyéq E&'ﬁf%%t '

N-(2, 4- D'f'1Mplﬁke(%b{daérs%bWM%P@??%b%Z'}%Pﬂ?PY%E&%@%a 1e 6 206 no, 0.87

mmol) was dissolved 1 n acetonitri Bronoiret hyl - benzoi ¢ aci d
met hyl est e t(2H002.8%3.01 @02k, FithI3)32(h s, DB, B3I (e weHDbg.4pct Gl su D),

car bonat.ge, h 3 : I i xtyre ted to

refl ux overﬁhgﬁgﬁgﬁg’% é§7g§§g ng%@dg,? %ggrgyhﬂ? mearﬁ’dﬁhé?%% rag;gg’t te were
added and t2H), ph&Sd8 (melld), 36p & HDSH78 (HhHpangdri4es.Ph@sdfpas dried (nmagnesi um
sul phate) and evaporated. Chromatography of the residue on a colum 2 6 OC
T 2006 WO 2004/ 000790 PCT/ GB2003/ 002584 43 (I SOLUTE(r)SI, 20gl170nl) using
DCM and t heﬂ) M PHB POM- (i Dben s @l dpaNimig aME oldidopvilphéddeyEesiieghzpicoduct
yield 44% IéNI\/R (rotanmers, 500 MHz, CDC13): 6 0.85-0.92 (m 31-1),
152160(3&%2H) 2. 61, 268 (t, t, 214), 2.95-3.01 (m 2H), 3.15, 3.32

(t 201 1A mu?tm%?of rr% % 2 ﬁhilluoﬂ:bé@yl%ﬂar@%_}é@xnoﬁB ogéiprmpylﬁwhgl'lo&} 5.52
3 8

77-6. 86 N2 7 16
(d d. 2H)meﬂ7¥1§m2patﬁz( Zanl@)zm(dthtfnﬂmﬂydrpxm @. 18 aﬂﬂ)ﬁ r@m@lﬁgl 04- 8. 07

(m 1H. dyrgn Fﬂ(rﬁnfaﬁd Jvﬁt%r é ?tvhé‘l?éa%%{‘ﬁda %ﬂé?ﬂ%ﬁb%ﬁﬂﬂt&%ﬁ@m%ﬁ@%@y'}

phenoxy) et hyl [ benzoi c A mxture o

2-[ (4-{3- [ (dutedayith) wmromchﬁgd Wi@lpln)@lpqqh)cmlwnd]an@eﬁmtpd vl Inegityéano ghipride.
1 D B B 00T A DAERRAEE 2 O, 0.7
m nut esis Th[é~[|(ﬂ,ék-tiiﬂuemban;zyl)(propyl)amno]-B—oxopropyI}phenoxy)methyl]benzom acid.

"HNMR (400 MHz, CDCls): § 0.85 (1, 3), 1.4-1.6 (m, 2), 2.6-2.7 (m, 2), 2.9-3.0 (m, 2),

3.05-3.15 and 3.25-3.35 (multiplets, rotamers, 2), 4.4 and 4.6 (singlets, rotamers, 2),

3.5 (m, 2), 6.7-6.8 (m, 2), 6.9-7.0 (m, 2), 7.05-7.2 (m, 2), 74 (1, 1),7.6 (1, 1), 7.8 (d, 1), 8.15

(d, 1).

20

Example 11
C a) Methyl 2-({14-(2-{ethyl{4-(triflooromethyDbenzyllaming }-2-
oxoethyl)phenvlthio methyl}benzoate

25 Ethyl[4-(irifluoromethyl)benzyl]amine (284 mg, 1.40 mmol) and (4-{[2-
(methoxycarbonyl)benzyl]thio }phenyl)acetic acid (443 mg, 1.40 mmol, See Example 2 b)
were mixed in DMF (15 ml). TBTU (472 mg, 1.47 mmol) was added and then DIPEA
(190 mg, 1.47 mmol) was added. The mixture was stirred at room temperature for 1 hour.
BtOAc (20 ml) was added. The mixture was then washed with sodinm hydrogencarbonate

36  aqueous solution (sat.), 1% HCI, water (x2) and brine, dried with magnesium sulphate and

evaporated. The title compound (663 mg) was left, yield 94%. .



diJuted with water, acidified with hydrochloric acid and extracted with

net hyl ene chl oride. The conbined extracts were dried with magnesi um sul fate
and evaporated to give 2-[(4 is £ 27006
{3=[(2, 4-difluorobenzyl) (propyl)am no] - 3-oxopropyl | phenoxy) n%t‘“hy”b"enzoi C
acid. ' HNVR w4QfsMdzee COCL3): S 0.85 (t, 3), 1.4-1.6 (Mpcdlgprdsfogss’ (M
2), 2.9-3.0 (m 2), 3.05-3.15 and 3.25-3.35 (mJItlpIets rotaners, 2), 4.4
and 4.6 (singlets, rotaners, 2), 5.5 (4 2), 6.7-6.8 (m 2), 6.9-7.0 (m 2),
7.05-7.2 (m 2), 7.4 (t, 1), 7.6 (t, 1), 7.8 (d, 1), 815 (d, 1). 20
Exampl e 11 a) Met hyl 2-(f [4-(2-lethyl[4-(trifluoronethyl)benzvllam nol-2-
oxoet hyl ) p HNMRtCmtanérmﬂthﬁ-lzbemgi&l Q51 15 (1, 3H) 331 345 (q, g, 2H), 3.63,

Et hyl [4-(tr]if] uoromet ) benz ne ng 66\84(#@;[2

(ot hoxysarbUhg s BEnAE G ﬁm}%ﬂem Fadeb i todnatodn, hgs. 7621 See
Exanpl e 2 bhgRrg ophxed in DM (15 m). TBTU (472 ng, 1.47 nmmol) was added
and then DIPEA™ (190 'ny, 1.47 mml) was added. The mixture was stirred at
roomtenperature for 1 hour. EtQAc (20 nil) was added. The m xture was then
vvashed V\éﬂbﬁoﬁlm-uﬁ‘{@ﬁ%ﬂ%ﬁﬁl eE}%bEerf%Qn HERYS solution (sat.), 1% HC1,
wat er (x2) and Drl ne, ~ari estum suf phate and evaporated. The
t|tIe conp gth 16680 yiithiolva : i ‘. ' d 94% 2 6 OCT 2006 WD 2004/ 000790
PCT/ GB2003/ 002584 44 " H NMVR (rot anmers, 500 MHz, CDC13): 8 1.08-1.15 (m
311), 3.31, 3.45 (q, g, 214), 3.63, 3.76 (s, s, 21-1), 3.92 (s, 3H,
4.52-4. 66 (Mpthfl2L){[4-02- (EBhyl[44Biflupron@t)y)behzpBamifiop2- (d, d, 211) and 7.94 (d,

L) o b b b B ST D ARSI KBbAT e o

{et pyl [ 4o ( td)fiLithoi® Adrbyitg @Qlﬁigy]l}ﬁﬁﬂikﬂw)m water (10 ml) was added. The mixture was

0XO0 hyl)phen IIth| o} et hyl ) benzoat e (640 g? 1. 276 nnngﬁ) was di ssolved in
THE (20 i o Y¥5d a4TPemitsmrerAigr aad %fiﬁetionrfﬁasf Wed U8R ) was
added. The ik Ngamwﬁﬁ (3@1&1§yarnadvaeetr (melmte%mé@%we@maaﬁl F0Wouk, @&CAISON Vas
foll owed by LC Aft er hours, nore |ithium hy drOX|dTﬁgO ng) and water
(10 m) wersowerdiag reapiianaasicAmpistea lhemixpe as exepwged to remove

residue was washed with diethyl ether, then acidified with 10% HC], pH=2, and extracted

15 with EtOAc (x2). The extracts were combined and washed with brine, dried with
magnesium sulphate and evaporated. Chromatography of the residue on a column
(ISOLUTE 81, 5g/25 ml), using DCM and then MeOH/DCM (0.5:99.5, then 1:99) as
eluant, gave the title compound (510 mg), yield 82%.

'H NMR (rotamers, 300 MHz, CDCls): § 1.07-1.15 (m, 3H), 3.31, 3.45 (q, q, 2H), 3.64,

20 3.77 (s, s, 2H), 4.54 (s, 2H), 4.55, 4.66 (s, s, 2H), 7.05-7.40 (m, 8H), 7.55, 7.60 (d, d, 2H)
and 7.97 (d, 2H).

(; 3C NMR (rotamers, 75 MHz, CDCls): § 12.60, 13.80, 38.17, 38.25, 40.00, 40.44, 41.63,
42.40, 47.94, 50.61, 118-134 (complex multiplet), 140.32, 140.70, 141.50, 170.48 and
171.20. |

25
Example 12
2-[(4-{2-[Ethyl(2-fluorobenzyl)amino}-2-oxoethyl } phenoxy)methyl]benzoic acid.

a) N-(2-Fluorobenzyl)ethanamine (0.554 g, 3.615 mmol) was dissolved in DMF (10 mi).
(4-Hydroxyphenyl)acetic acid (0.500 g, 3.286) was added and the mixture was cooled to 0°

50 C. N-[(1H-1,2,3-Benzotriazol-1-yloxy)(dimethylamino)methylene]-N-
methylmethanaminium tetrafluoroborate (1,161 g, 3.615 mmol} and N-ethy]l-N,N-
diisopropylamine (0,892 g, 6.901 mmol) were added. The solution was stirred overnight at



showed the reaction was conplete. The m xture was evaporated to renove THE.
The residue was washed with diethyl ether, then acidified with 10% HCL,
pH=2, and extracted is with EtOAc (x2). The extracts were conbined anq
washed with brine, dried with magnesium sul phate and evapor dtled{1 Zilb

Chr omat ogr ap esidue on a colum (I SOLUTE Sl usi ng DCM
and t hen NCOWD%{{WJOQE%J 99.5, then 1:99) as el uant, gave%ﬁfiéwqwgzs%npound
(510 ny), vyield 82% "H NMR (rotaners, 4800 MHz, CDC13): 8 1.07-1.15 (m
311), 3.31, 3.45 (q, g, 2H), 3.64, 20 3.77 (s, s, 2H), 4.54 (s, 21Tj, 4.55,
4.66 (s, s, 2H), 7.05-7.40 (m 811), 7.55, 7.60 (d, d, 211) and 7.97 (d,
2H. C 13Cr&Mte(uEZpéiaaIf@rm0AJ PO watkdded had Be %&aﬁ@ Aade Qs WBshdd witB8w@5, 40. 00,
40. 44, 41.63 50.61, 118-134 (conp Fex mul tiplet), 140.32,
140.70, 1 41:031@113 gfﬂ&aﬁ@.%é%a’. 20117113@0Th%g@<ca]ﬁﬁr@1a§ gried (MgSOy) and the solvent

2- [ (4-{2- | S¥d el Q\I;a?&%ﬁgry &h@%ﬂ@ha;%&ﬁgafbw%ﬁgﬁ@qmﬁw?wa khgnzoi
acid. a) N-(2-Fluoro et hanam ne was dissolved in
DMVF (10 mi ysocra@qaw@muicﬂmffemﬂ/%ﬁnétﬂ}@ th@ac@to@@nlwmcgmr@mz%; ingrgasegdied and

N (1 2. 2 SORREBRAR SR ot il o 4090 appopiam eoe 01 M,

net hyl net hanhlmanRHmm-étGBaﬁO mmm&@m flot. 40Gih1Agin), H’hSinﬁadmtmbmmmg N-ethyl - N, N
R i e S
t enper at ur avasEn&aacanﬂiHa ofdahic\pa &e&dﬁ%s}fbﬁdwﬂhﬂfo@bﬂ@m & hehasel wRd Washed with
two porti The organic er was_dried (MySOH)

f 2 X 20 . | a
and the SO|W@H& E\lﬁgghersé éfﬁsﬁfim‘é’\?ébbP‘éﬁpPﬁﬁmfPﬁévecﬂ‘Qﬂﬁo SthN-¢r ed by

prepar afyl Vv elubibendyDtAEt iR deom fnyllasemalel (GieRcationi tri | e/ buf fer 60/40 and then
t he cetonltrlle concentration was increased to s 100% the buffer was a

m xt ure of M@Q‘ﬁmﬂéﬁ@&f@ﬁ COCH): Bh? frddhi 1P8-26 émalld, B62-8.7(m, col um

KR- 100- 7- W 4 The product - cont ai ni ng
fracti ons% e pool egﬁ%&g%g ﬁ)étﬁg)mﬁg}gl/@é@ is renoved by evaporation. EtOAc
(10 M) was added and the organic phase was washed with two portions of

brine and %r) : ?\gEthyluN—(2»ﬂuorobenzyl)-2~(4—hydroxyphenyl)acetamide (0.381 g, 1.327 mimol) and
15 methyl 2-(bromomethyl)benzoate (0.334 g, 1.460 mmol) were dissolved in acetonitrile (10

ml) and potassium carbonate (0.367 g, 2.654 mmol) was added. The mixture was stirred at
65° C for three hours, When N-ethyl-N-(2-fluorobenzyl)-2-(4-hydroxyphenyl)acetamide
was consumed, PS-trisamine (0.3 eqv) was added and the solution was stirred overnight at
room temperature. The polymer was filtered off and acetonitrile was removed by

20  evaporation. EtOAc (10 ml) was added and the organic phase was washed with two
portions of water, dried (MgSO,) and the solvent was removed by evaporation to give

C 0.545 g of methyl 2-[(4-{2-fethyl(2-fluorobenzyl)amino]-2-

oxoethyl }phenoxy)methyl]benzoate (vield 94.3%).
YHNMR (Rotamers, 300 MHz, CDCls): & 1.12 (m, 3H), 3.23-3.35 (m, 2H), 3.6-3.75 (m,

25 2H), 3.88 (s, 3H), 4.45-4.70 (m, 2H), 5.45 (s, 2H), 6.84-7.35 (m, 9H), 7.5 @&, 1H), 7.72 (d,
1H), 8.0 (d, 1H).

¢) Methyl 2-[(4-{2-[ethyl(2-fluorobenzyl)amino]-2-oxoethyl }phenoxy)methyl}-benzoate
{0.545 g, 1.251 mmol) was dissolved in EtOH (5 ml) and potassium hydroxide (0.105 g,

30 1.877 mmol) was added. The reaction was performed in a single node microwave oven (7
min, 150° C). Workup was by removing the solvent by evaporation, addition of HCI (20
ml, 1 M) and the water phase was washed with two portions of ELOAc (20 ml). The



(MS™) and the solvent was renoved by evaporation to give 0.69 g of
N-ethyl-N-(2 io fluorobenzyl)-2-(4-hydroxyphenyl)acetam de (yield 73.1%.
"HNMR (Rot aners, 500 MHz, CDCI3): S 1.12 (m 3H), 3.35-3.5 gr@ 8 ﬁﬂﬂ’“
3.62-3.72 (m 211), 4.57-4.78 (m 2H), 6.7 (t, 211), 6.98- .3%% 8H) . b)
N- Et hyl - N- ( 2whly@afeedenzy! ) - 2- (4- hydr oxyphenyl ) acet am de 1((9{‘3&3“03%02515 327
mol ) and 15 nethyl 2-(brononethyl)benzoate (0.334 g, 1 é n coo 3 wer e
di ssolved in acetonitrile (10 m) andgpotassi um carbonate (0.367 g, 2.654
mmol ) was added. The mixture was stirred at 65 C for three hours. Wen
N-et hyl - N- (2-fl uorobenzyl) - 2- (4- hydr oxyphenyl ) acet am de 'was consuned,

PS-t ri samioagan{cbhdsetede p&a&d afldied saneht iaeregRh et byodvap@stical (The eddowes ni ght at
room t enper g The p I—%{’}@{ was flltered of f and acettﬁpltrlle s renoved

by zo evarPGFé?ci WW@F@XE (ttingydthi3neric apstpritHis gL s washed

with two ﬁ&ﬂﬁlﬁﬂé‘&n@ént[‘ﬁﬁét?ﬁfas et Rdd M@%ﬂ]eﬁﬂﬁ*ﬁt% 2SRkNes was renmoved by
evaporation to give 45 g of nethy

2-[ et hyl (F@W@ﬁ%ﬂﬁmwg%ﬁdrﬁ@)m@lmmﬂ@y@ 1}1‘61(?@115%3/5(3@1@937#(}'&3&215&?% (yield

211) . 3 6730 B dunAGERgind thefpol chdiye Rptod i flodihg i %5 067 (! a1y

6.84-7.35 a(:ctpmaﬂg ywashemoyad, bylelfa.])o:atibnqu% (10 ml)Was a8ddd apd the:bbgallicm)lawtat hyl

2-[(4- {2 [eth orob nz nojl - 2- Y heno ne - benzoat e

(o525 g, RS0 BATRAL A OR BN acatbRsbe TR TER MY v oxi de

(0. 105 g, e&ﬁpoiatﬁﬂi’ogfn@())lzdl\@sf adde -y 2 faavbéan)nakopRr f or rred in a single

node m crowa rkup was by renoving the sol vent by

evaporatl e Etgﬂgff\iieil%g%?@%mf%mﬁﬁ 5%&V} and the water phase was washed
typ ﬁmtﬁotﬁﬁa&tﬁmﬁﬁ@ml;) & Them, 3@1)@355 2006, ¥0), 20634008, 790

-(3B2003/.002584 46 organic g ases wereg and the sol vent was renoved
by evapora?@o‘?n?“‘ﬁﬁé‘%@% SeE, b 84748 By }&s@ééﬁaiﬂbg TR . Brdi ng with
isocratic ggetonitrile/buffer 60140 and then the acetonitrile concentration
was increased to 100% the buffer was a m xture of acetonitrile/water 10190
and anmoni um acetate (0.1 M colum KR-100-7-C8, 50 nun X s 250 nm flow 40
m/mn). folquct containing fractions were pooled and the acetonitrile
was remv%—evaporatl on. EtOAc (10 nl) was added and the organi c phase
15 2-[(4-{3-[Ethyl(2-fluorobenzyl}amino]-3-oxopropyl }phenoxy)methyl]benzoic acid.

a) N-(2-Fluorobenzyl)ethanamine {0.554 g, 3.615 mmol) was dissolved in DMF (10 mi).
3-(4-hydroxyphenyl)propanoic acid (0.546 g, 3.286 mmol) was added and the mixture was
cooled to 0° C. N-[(1H-1,2,3-benzotriazol-1-yloxy)(dimethylamino)-methylene}-N-
methylmethanaminium tetrafluoroborate (1.161 g, 3.615 mmol) and N-ethyl-N,N-

20  diisopropylamine (0.892 g, 6.901 mmol)} was added. The solution was stirred overnight at
) room temperature. EtOAc (20 ml) was added and the organic phase was washed with two
C, portions of NapCOs (2 X 20 ml, aq). The organic layer was dried (MgSO,) and the solvent
was removed by evaporation. The crude was purified by preparative HPLC (starting with
isocratic acetonitrile/buffer 60/40 and then the acetonitrile concentration was increased to
25 100%, the buffer was a mixture of acetonitrile/water 10/90 and ammonium acetate (0.1 M,
column KR-100-7-C8, 50 mm X 250 mm, flow 40 ml/min). The product-containing
fractions were pooled and the acetonitrile was removed by evaporation. EtOAc (10 ml)
was added and the organic phase was washed with two portions of brine and dred
(MgS04) and then solvent was removed by evaporation to give 0.803 g of N-ethyl-N-(2-
30 fluorobenzyl)-3-(4-hydroxyphenyl)propanamide (yield 81.1%).
THNMR (Rotamers, 500 MHz, CDCls): § 1.1 (m, 3H), 2.58-2.72 (m, 2H), 2.83-3.0 (m,
2H), 3.2-3.5 (m, 2H), 4.45-4.7 (m, 2H), 6.78 (1, 2H), 6.95-7.35 (m, 6H).



was washed with two portions of brine and dried (MJSOX). The sol vent was
renoved by evaporation to give 0.124 g of 2-[(4-{

2-[ethyl (2-fl uorobenzyl)am no]-2- oxoet hyl } phenoxy) net hyl ] ben20| C a§| &6
(23.5% . 10 'HNMR (Rotaners, 500 MHz, CDC13): S 1.12 (m 3H) J (m
2H), 3.65-3.®olanoRdR) . 4.5-4.75 (m 211), 5.52 (m 213})01‘/@2&{&70325&5 (m
9H), 7.55 (t, 1H), 7.78 (d, 1H), 8.13 (d, 113). Exanmple 13 is
2-[(4-{3-[Ethyl(2-fluorobenzyl)am no] -%t oxopropyl } phenoxy) net hyl ] benzoi c
acid. a) N (2-Fluorobenzyl)ethanam ne (0.554 g, 3.615 nmol) was di ssolved in
DMF (10 m). 3-(4-hydroxyphenyl)propanoic acid (0.546 g, 3.286 mml) was
added and the m xture was cooled to 0 C

N [( T 1, 243 Rangal {3k okl s &%ﬁeﬁg@ﬁﬂow (b Bl 32htmmmol)

met hyl met hahani ni um etrat ) and N-et hyl -
20 diisopr @pﬁ}'mﬂwlri’e(b(mf&@‘izh@bmﬁw@!@ 10.354cd, )L 4pB snmapdhesete diFbadveasidh aetasiitilgas
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i ncreased t6ludén \&&Q%rect Heotia: befoomasmse rmﬁétTHe oga&neawa& fAnérkd off @davat er 10/ 90
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was washed with two portions of brine and dried (MgSO4) and then sol vent
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500 NHz, c&%n??ﬁ?}s &g\’iﬂ%d O S I;@m( m r%%‘;%h@%%# 1@“8“ wy%d&
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OCl 2606 4
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acetonitrile was removed by evaporatmn. EtOAc (10 ml) was added and the organic phase
was washed with two portions of brine and dried (MgSO,). The solvent was removed by
evaporation.to give 0.454 g of methyl 2-[(4-{3-[ethyl(2-fluorobenzyl)amino]-3-
_oxopropyl }phenoxy)methyl]-benzoate (yield 76.1%).
20 HNMR (Rotamers, 400 MHz, CDCls): § 1.08 (m, 3H), 2.52-2.68 (m, 2H), 2.9-3.03 (m,
2H), 3.18-3.45 (1, 2H), 3.88 (s, 3H), 4.45-4.7 (m, 2H), 5.45 (s, 2H), 6.82-7.28 (m, 8H),
7.36 (t, 1H), 7.53 (t, 1H), 7.73 (d, 1H), 8.0 (d, 1H).

(M

¢) Methyl 2-[(4-{3-[ethyl(2-fluorobenzyl)amino]-3-oxopropy! }phenoxy)methyl]-

25 benzoate (0.454 g, 1.001 mmol) was dissolved in EtOH (5 ml) and potassium hydroxide
(0.085 g, 1.514 mmol) was added. The reaction was performed in a single node
microwave oven (7 min, 150° C). Workup was by removing the solvent by evaporation,
addition of HCI (20 ml, 1 M) and the water phase was washed with two portions of EtOAc
(20 ml). The organic phases were pooled and the solvent was removed by evaporation.

30 - The crude was purified by preparative HPLC (starting with isocratic acetonitrile/buffer
60/40 and then the acetonitrile concentration was increased to 100%, the buffer was a

mixture of acetonitrile/water 10/90 and ammonium acetate (0.1 M, column KR-100-7-C8,



s stirred at 65 C for three hours. Wien N-ethyl-N-(2-fluorobenzyl)-2-(4-
hydr oxyphenyl ) acet am de was consuned, PS-trisamne (0.3 eqv) was added and
the solution was stirred overnight at roomtenperature. The pol yner was
filtered off and acetonitrile was renoved by evaporation. EtGhE QAP Mk} was
added and the organic phase was washed with two portions of water, dried
(MgSH4) and woezoswlovrent was renoved by 10 evaporation. Et@em(emomsa was
added and the organi c phase was vvashed ggith two portions on water, dried
(MgS™) and the solvent was renoved by evaporation. The crude was purified
by preparative HPLC (starting with isocratic acetoni tr| I e/buffer 60/ 40 and
then the a I ffer was a
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fractions were ole and t.he eeto ril enmoyed by evaporati on.
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of brine alaahpdfaneldtc(gmﬁ@@?ggJM[(mB—y@ml(mrmﬁm)admbﬂe RBAPHYIRL i On. to give
0.454 g of nethi FQPQH% }) 3- eth I(2 f1 uor obenzyl ) am no] 3
oxopr opyl } BREWRERPeHtIRsEpie % ‘(yield 76.1%. 20 'HNVR (Rotaners, 400
MHz, CDC13)inRir MHzZ 3.18-3.45
(m 2H), 3.88 (sa&:f.ﬁ—l)ﬂIigrs %é%S 4. §@%1r?]¥861811(% 3@260,22 i}n%& 83(%2% (m 8H),
C 7.36 (t, 318)3.507(me ZH},t4,4514H3 (o 2?13, 5(517(8,12111))688}7(35((1@1, 811)—!7416)1%?59& 2-[(4-{
3-[ethyl (2- - 3- oxopr opyl henoxy) met hyl ] 25 benzoate

[et hyl ( fg%gpg%p@él@mdgs propyl }p y) met hy! ]

(0.454 g, olved in EtOH (5 m) and potassium hydr oxi de
(0.085 g, 1.514 nmol) was added. The reaction was perfornmed in a single node

rri crowave e 0 rempvi ng the sol vent by
a(Eor at’i orcﬁl“Yl ﬁ’é@&i’%%ﬁmg}% IW% Itr%leﬁ'lmaf TWHthe water phase was washed
two p@xtinpleg4of Et OAc (20 n1) The organi ¢ phases were pool ed and the
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acetonitrilggggconcentrati on was |ncr eased to 100% the buffer was a m xture
of acetonitrile/water 10/90 and amni um acetate (0.1 M col um KR-100-7-C8,
2 6 OCT 2000 WO 2004/ 000790 PCT/ GB2003/ 002584 48 50 nm X 250 nm flow 40
nil/mn). Tempeqduct-containing fractions were pooled and the

2-{[(4-{2-[(4-Chlorobenzyl}{ethyl)amino]-2-oxoethyl } phenyl)thiolmethyl } benzoic acid.
Biological activity |

Formulations

Compounds were dissolved in DMSO to obtain 16 mM stock solutions. Before assays,
20 stock solutions were further diluted in DMSO and culture media,

(.- GENERAL CHEMICALS AND REAGENTS
Luciferase assay reagent was purchased from Packard, USA. Restriction Enzymes were

from Boehringer and Vent polymerase from New England Biolabs.

CELL LINES AND CELL CULTURE CONDITIONS

U2-08, {Osteogenic sarcoma, Human) was purchased from ATCC, USA. Cells were

expanded and refrozen in batches from passage number six. Cells were cultured in

Dulbecco’s modified Eagle medium (DMEM) with 25 mM glucose, 2 mM glutamine or 4
30 mM L-alanyl-L-glutamine,10% fetal calf serum, at 5% CO;. Phosphate buffered saline



acetonitrile was renoved by evaporation. EtOAc (10 m) was added and the

organi ¢ phase was washed with two portions of brine and dried (MgSO4). The

soI vent was renoved by evaporation to give 0.079 g of A
2-{(4-{3-[ethyl (2 fl uorobenzyl ) am no] - 3- oxopropyl } s phenox})l&r&@@lﬁp%@nzoi C

acid (18.0¢ ot aners, 500 WHz, CDC13 S1.12 2.75
(mI 2(11) /() J(H 3 3.23.3.50 (m 2H), 4)45 4.73 ((%ﬁ%m@%

211), 6.88 7.35 (m 811) 7.41 (t, 11142 7.60 (t, 1H), 7.80 (d, 111), 8 18
(d, M io The follow ng Exanples were prepared in a simlar manner. C
Exampl e 14
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[ (4-{2-[ (4 oitebergy) ndachydl)@ncileke Bawrx aelebytchaee fh) Whileh.met hyl } benzoi ¢
acid. Biological activity Fornul ati ons Conpounds were dissolved in DVBO to
obtain 16 nmM stock sol utions. Before assays, 20 stock solutions were
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was pur chamlféﬁ&%ﬁ%ecké%&m%pl%me sonsﬁimnd@sbp@aa df helgmazamyin bat ches
from passage nunber six. | s were cultured in Dul becco's nodified Eagle

medi um ( ding sehucpse, WAM@GTQCW@QICQ@A@M . 4108@1 et the
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addition 0fs1t§ﬁb£s'ddﬂ§t@&teﬁ&§lﬂ Sirdie NG erbF ek olftbhudt@tillescul ture reagents were
frokn G bco (USA) and 96-well cell culture plates were purchased from
Wal | achio

Expression vectors used are based upon pSGS5 (Stratagene). All vectors contain an
EcoRT/Nhel fragment encoding the DNA binding domain of GALA (encoding amino acid
positions 1-145 of database accession number P04386) followed by an in-frame fusion to a
fragment encoding the nuclear localisation sequence from T antigen of Polyoma Virus.

15 The nuclear localisation sequence was constructed using annealed overlapping
oligonucleotides creating Nhel/Kpnl sticky ends
(5"-CTAGCGCTCCTAGAAGAAACGCAAGGTTGGTAC-3"). The ligand binding
domains from human and mouse PPARc and human and mouse PPARY were PCR
amplified as Kpnl/BamHI fragments and cloned in frame to the GALA DNA binding

C» 20 domain and the nuclear localisation sequence. The sequence of all plasmid constructs used
were confirmed by sequencing,

The following expression vectors were used for transient transfections:

vector encoded PPAR subtype sequence reference’
pSGGALLPPa human PPAR®, 8574349, nt 625-1530
pSGGALmPPa murine PPARO X57638, nt 668-1573

pSGGALKPPg human PPARY U63415, nt 613-1518




PLASM D CONSTRUCTS FOR HETEROLOGOUS EXPRESSI ON 5 St andard reconbi nant DNA
techni ques were carried out as described by Ausubel (7). The Luciferase

reporter vector, pG.5UAS (clone consists of five copies of bt}e %L%@A
birndi ng sequence, 5' - CGACGGAGTACTGICCTCCGACGCT-3', cl oned i n¥ ’10 | / Xhol
sites of pGIwdssmbsn (Pronmega). The SacT/ Xhol fragnment pcatiydongnsdie UAS
sites was constructed using anneal ed overl appi ng ol i gonucl eotides. 10
Expressi on vectors used are based uponSBSGS (Stratagene). Al vectors
contain an EcoRI/NheI fragrrent encod| ng the DNA bi ndi ng dormai n of GAL4
(encodi ng anj ~¥a - , Das 38si on nunber P04386)
foll owed by gn |n-frarre fu3|on to a frrrent encodl ng the nucl ear

| ocal i sati on|p¥Hirdmd®ef [ om Tawamt PRYRY of [PAI0Peiant¥h2-1657
| ocal i sati on SEgUENTE WIS CTONStTUCted—UST Mg—_armeated—over | appi ng

ol i gonucl eoti des creating Nhel/ Kpnl sticky ends

(5" - CTAGCGETCCTAGAAGAAACGCAA GGTAC-3'). The ligand binding .domains from
human and nou&EetpRiglcatde Rﬁ’élﬁ‘ﬁﬁ? Cgrﬁlatarl?ﬁi‘i‘se@trpw wares thefigandppding ed as
Kpnl / BanH 4ragnments and cloned in frame to the GAL4 DNA binding ci 20

domai n and the nuclear |ocalisation sequence. The sequence of all plasmd
constructs used were confirmed by sequencing. The foll ow ng expression
vectors were used for transient transfections: vector encoded PPAR subtype
sequencer efmTWQ NSuman PPARa S74349, nt 625-1530 pSGGALnPPa
muri ne PPARa X57638, nt 668-1573 pSGGALhPPg human PPARy U63415, at 613-1518
2 6 OCT 206502pstedesf 0o PeRECRPDIR AT0RES hawehand SaEmabPaseass ne PPARY

L109138 nt try used
o eos e Ll iRt oM Coftlorf Rl c B R AT B, O e
st otks of (b@lcbx&nfﬁg@tﬁnnpmsmeommﬁfes SThe cele petlet avveshspoadeddipaldd®s tha passage
cell concentration of about 18 x 10° cells/ml. After addition of DNA, the cell suspension

10 was incubated on ice for approximately 5 minutes before electroporation at 230 V, 960 uF
in Biorad’s Gene Pulser™ in 0.5 ml batches. A total of 50 g DNA was added to each
batch of 0.5 ml cells, including 2.5 pg expression vector, 25 pg reporter vector and 22.5 ug
unspecific DNA (pBluescript, Stratagene).

15 After electroporation, cells were diluted to a concentration of 3207000 cells/ml in DMEM
without phenol red, and approximately 25'000 celis/well were seeded in 96-well plates. In
order to allow cells to recover, seeded plates were incu‘f:ated at 37°C for 3-4 hours before

_ addition of test compounds. In assays for PPARg, the cell medium was supplemented with
C resin-charcoal stripped fetal calf serum (FCS) in order to avoid background activation by

20  fatty acid components of the FCS. The resin-charcoal stripped FCS was produced as
follows; for 500 ml of heat-inactivated FCS, 10 g charcoal and 25 g Bio-Rad Analytical
Grade Anion Exchange Resin 200-400 mesh were added, and the solution was kept on a
magnetic stirrer at room temperature over night. The following day, the FCS was
centrifuged and the stripping procedure was repeated for 4-6 hours. After the second

25 treatment, the FCS was centrifuged and filter sterilised in order to remove remnants of

charcoal and resin.



nunber eight before transfections. Confluent cells were trypsinised, washed
and pelleted C by centrifugation at 270xg for 2 mnutes. The cell pellet
was resuspended in cold PBS to a cell concentration of abou? éﬁéﬁ 2?’“5
cells/m. After addition of DNA, the cell suspension i0 wasg’ bat'ed on
ice for appr%ﬁF;,@h%OS m nutes before el ectroporati on apcedBioNso2&9 F in
Biorad's Gene Pulser in 0.5 nil batches, A total of 50 gg DNA was added to
each batch of 0.5 m cells, includi n9512.5 pg expression vector, 25 pg
reporter vector and 22.5 pg unspecific DNA (pBluescript, Stratagene). 15
After electroporation, cells were diluted to a concentration of 320" 000
cell's/nil iazsivBdtomkbhret phenol red, and approxi mately 25' 000 cells/well
were seeded in 96-well plates. In order to allowcells to recover, seeded
pl at es wer @4 had:s f; : addit

conpounds. gfdr?ﬂgésisays% or %é%ﬁéﬁbﬁéggﬁﬁﬁ%g%%p&ﬁg%ggg%legﬂ%%éﬁ th C

r esi n- char combstatplatgspedn mdsadr plages feoapbunms WeSkiuted inaudiare mediawaibthibhackgr ound
activation b 20 fatty acjd _cqnponents of the FCS. The resin-charcoal
stripped F %gabomcgﬂu%@asfggﬁnﬁépﬁem; for 500 m of heat-inactivated FCS,
10 g charcoal and 25 g Bio-Rad Analytical Gade Anion Exchange Resin

200- 400 nmesh were added, and the solution was kept on a magnetic stirrer at
room t enpeAdittiadustuear ofithg binount locdllahéddimm g7 Xidyin edcheve ECH plasst campriund f uged and
the strippi .procedure_was repeated for. 4-6 hours. After the secaond 25
treatment . SRS é\%}i@é‘- Lenverthigatfedrress P eXBYSEA {0 oTBEIs ToiReR o T emove
remant s Ohouwg BEbRARL 18Rk ASikétion Assry Wead parfidBed PorlROALRRALI0, 100 4l of

PCT/ GB20031002584 51 ASSAY PROCEDURE St ock sol utions of cohpounds in DVBO
wer g--di | ut eshay reaggmp wepadded mamay totacl el and platgewere igft fonsppeoxiphtalyd®. From
master plates, co und re diluted ul ture nedia. to obtain,.test
conpoun sgf”ﬂﬂt?sdﬂgp‘%ﬁﬁo @P@Slscfgg?s?eﬁ% ‘aﬁ'—f\{;{ @Pm’a}lﬁ‘%&sﬁ@%ﬁ%fﬂ % RE2SYHEdRt of cel |
medi um t o 45440 MaRRARoWRe VicR?, fidm Waskcrconpound  sol ution was added.
Transiently transfected cell's were exposed to conpounds for about 24 hours
before the luciferase detection assay was performed. For |uciferase assays,
100 Al of als%)%lx reagent was added nmanually to each well and plates were
left for approxinat §7m0

The TZD pioglitazone was used as reference substance for activation of both human and
15 murine PPARY. 5,8,11,14-Ficosatetrayonic acid (ETYA) was used as reference substance

for human PPARG.

Calculations and analysis
For calculation of EC5q values, a concentration-effect curve was established. Values used
- 20  were derived from the average of two or three independent measurements (after subtraction
Q' of the background average value) and were expreésed as the percentage of the maximal
activation obtained by the reference compound. Values were plotted against the logarithm
of the test compound concentration, ECsq values were estimated by linear intercalation
between the data points and calculating the concentration required to achieve 50% of the

25  maximal activation obtained by the reference compound.

The compounds of formula I have an ECs of less than 50umol/] for PPAR o and preferred
compounds have an ECsy of less than Spmol/l. For example the ECsgs of some of the

Examples for human PPAR alpha are:



w mnutes in order to allow lysis of the cells. After lysis, luciferase
activity was neasured in a 1420 Multiwell counter, Victor, from Wall ach.

Ref erence conpounds The TZD pioglitazone was used as reference substance for
activation of both human and 15 nurine PPARy. 5,8, 11, 14- Ei-cosatebngyoni c
acid (ETYA) was used as reference substance for human PPARA" | Cul'ati ons
and anal ysi s woerooeadocal ati on of EC50 val ues, a concent r atrcomsedobeatsicur ve
was established. Val ues used 20 were rived fromthe average of two or

t hree i ndependent neasurenments (after SUbtraction of the background average
val ue) and were expressed as the percentage of the nmaximal activation

obt ai ned by the reference conpound. Values were plotted against the

| ogarithm Batmpleé& t @si63pawpbund concentration. EC50 val ues were estimated by
linear intercalation between the data points and cal cul ating the

concent r at F3AMPEQBi MetpBpBokkhi eve 50% of the 25 maxi mal activation obtai ned
by the ref o] The; conpounds of forrmula | have an EC50 of |ess

t han 50nol ?ﬁ@@rglnggﬁgl%re erred conpounds have an ECso of |ess than
5mol /1. ForExexgknbe a0¥ukGBD5 of some of the Exanples for human PPAR al pha
are: 2 8 OCT 2085 WO 2004/ 000790 PCT/ GB20031002584 52 Exanple 5

0.163pndl /1; Exanple 10 0.168molll; Exanple 11 0.026pnol/1; and Exanple
15 0.027nmol /1. 5 C53 26 OCT 2;;iii Cains 1. A conmpound of formula | s



(R))n O \ LYN/ I C¥H R2\ X+ \ whereinnis 0, 1 or 2 and R

represents halo, a Cl.4al kyl group which is optionally substituted by one

or nore fluoro, a Cl4al koxy group which 43 optionally substituted by io one

or nore fluoro and wherein when nis 2 the substituents Rl may be the sane

or different; Rz represents a C2.sal kyl group which is opti oﬁl%* vithts
ind

. . § Luuy
interrupted by oxygen; Y is absent or represents nethyl ene; IS or“S;

is and pharmaceutically acceptable salts thereof, 2. A conpound according to
claiml1l in which Xis 0. 3. A conpound according to claiml in which Xis S.
20 4. A compound according to any preceding claimin which Y is nethyl ene.

5. A conmpound according to any one of clainms 1, 2 or 3 in whi.ch Y is absent.
zs 6. A coflmmisd according to any preceding claimin which RL is halo, a

Cl. 4al kyl group or a Cldal koxy group and nis 0, 1 or 2. 54 25" CCc T 2CQU
7. A conpound-according to any preceding claimin which R is fluoro,

met hoxy, of. & sompowyd offesnulalis 1 or 2. 8. A compound according to any one
of claigs l1to6inwhichnis 0. s 9. A conpound according to any
preceding claimin which 1(2 represents a CS-7al kyl group. 10. A conpound
selected from - '

2-[(4-(3-[benzyl (hexyl) gf l-3-oxo opyl } phenoxy) net hyl ] benzoic acid; io
2-{[(4-{2-[(2, 4-di f{ h, oo {| ) (heptlyl ) amiyno] - 2- oxoet hyl } pbenyl ) t hi o] ni et hyl
-}benzoic acid; N CO.H

. éz 2

whereinn is 0, 1 or 2 and R represents halo, a C1.salky] group which is optionally
substituted by one or more flucro, a Cj.4alkoxy group which is optionally substituted by
10 one or more fluoro and wherein when n is 2 the substituents R may be the same or
different;
R represents a Cy.galkyl group which is optionally interrupted by oxygen;
Y is absent or represents methylene; and '
XisQors;
15 and pharmaceutically acceptable salts thereof,

2. A compound according to claim 1 in which X is O.
3. A compound according to claim 1 in which X is S.
© 20 ‘ »
4, A compound according to any preceding claim in which Y is methylene.

5. A compound according to any one of claims 1, 2 or 3 in which Y is absent.

35 6. A compound according to any preceding claim in which R' is halo, 2 Cr.alkyl group or -
a2 C 4allcoxy group andnis 0, 1 or 2.



benzyl (hexyl ) am no] - 2- oxoet hyl } phenoxy) net hyl ] benzoi ¢ aci d;
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12. A compound according to claim 3 selected from:
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13. A pharmaceutical formulation comprising a compound aceording to any preceding

claim in admixture with pharmaceutically acceptable adjuvants, diluents and/or carriers.

50 14, Theuseofa compound according to any one of claims 1 to 12 as a rmedicament.
15. The use of a compound according to any one of claims 1 to 12 in the manufacture of a
medicament for the treatment of insulin resistance.



for a carboxylic hydroxy group with a de-protecting agent. 17. A conpound of
formula Il as described in claim16. 10 18. A conbination conprising a

+ conpound according to any one of clains k6to 12 in conbination with another
t herapeutic agent that is useful in the treatnment of disorders associated
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inwhich R!, R?, X and Y are as previously defined and PG represents a protecting group

for a carboxylic hydroxy group with a de-protecting agent.

17. A compound of formula IT as described in claim 16.

10 |
18. A combination comprising a conipoimd according to any one of ¢laims 1 to 12 in
combination with another therapeutic agent that is useful in the treatment of disorders
associated with the development and progress of atherosclerosis, hypertension,

hyperlipidasmias, dyslipidaemiaé, diabetes and obesity.



