1 8 AUG 2004 WO 03/051821 PCT/ GB02/ 05738 SUBSTI TUTED PHENYLPROPI ONI CI @CA‘IUE)ZUN
DERI VATI VES AS AGONI STS TO HUVAN PEROXI SOVE PROLI FERATOR- ACTI VATED
RECEPTOR ALPHA ( PPAR) Fl eld of the invention The present invention rel ates
to certain_novel 528) -(4-{2-[am no] - 2- ox. oet hoxy) pheny

2- et hoxypr BB E%1aci d derivatives, to processes for preﬁ%ﬁpﬁ§m§ﬁ§h
conpounds, to their the utility in treating clinical conditions including
l'ipid disorders (dyslipiden as) whether or not associated with insulin

resistance and ot @ahs?ﬁnmkawa offori® RcitPh |9A‘rR1E§ forre to methods

for their theragesy ps. cont ai ni ng
them 10 Background| ?‘l‘?ﬁi&ﬂ\?ﬁiggRB % rﬁl; ol | C syn rorre i ncl udi ng type
2 diabetes nellitus, refers oac ni festations including

insulin resistance mﬁth acconpanyi ng hyperlnsullnaenla possibly is type 2
di abet es gy drithdisverioher i al hypertension, central (visceral) obesity,
dysl i pi daemra observed as deranged |ipoprotein |evels typicall

char act eﬂhsgusduymcmwemwmertwewl (25t (frd Adarpipol- 3'9%“19&1@}9‘?51]}%)'5 nal |

d L d hi
C g 2 i g At r 4T E‘léf’ré?ﬁe?%?'cgag% J@HV? S Ion%' Pce(sses 9[;}2%%%8 Ic%%t‘:h C&R %18% ?%%%10 al research

has docugRnkie) ih F&%&uﬂgrutmémc&a&aoﬂmmudmgsmha ﬂlsbﬁSﬁsfﬁd}&Hpi&enﬁas)rM&ﬂ'@f eatly
i ncreased risk of cardiovascular norbidity and nortality, notably suffering

f rom nyoecerdliassocipief Aibinwhn anisiases B other piapigsiationspf sapdiabolig| | i t us
at herosci ﬁ.ed;g;ﬁﬂes td & ﬁb&%r &9?@1{&%8&& uﬁé‘%&-ﬁﬁﬁéﬂaxﬂace%&/ﬂ%m@sknoﬂﬁat hs. 25 In
I Cl'ne ness O

clinical ere 1 s awar need to inctrease the insulin
sensi ti Vibitaihing theat.i ents with the netabolic syndrome and thus to correct
t he 'dysl i pi daemia which is considered to cause the accel erated progress of
at her8scl erosis. However, currently this is not a universally accepted

di agnosi g\t dhintl iedRehiGH Phar macot herapeutic .i ndications. 3D

The metabolic syndrome including type 2 diabetes mellitus, refers to a cluster of
manifestations including insulin resistance with accompanying hyperinsulinaemia, possibly

15 type 2 diabetes mellitus, arterial hypertension, central (visceral) obesity, dyslipidaemia
observed as deranged lipoprotein levels typically characterised by elevated VLDL (very
low density lipoproteins), small dense LDL particles and reduced HDL (high density
lipoprotein) concentrations and reduced fibrinolysis.

20  Recent epidemiological research has documented that individuals with insulin resistance
run a greatly increased risk of cardiovascular morbidity and mortality, notably suffering
from myocardial infarction and stroke. In type 2 diabetes mellitus atherosclerosis related
conditions cause up to 80% of all deaths.

25 In clinical medicine there is awareness of the need to increase the insulin sensitivity in
patients with the metabolic syndrome and thus to correct the dyslipidaemia which is
considered to cause the accelerated progress of atherosclerosis. However, currently this is

not a universally accepted diagnosis with well-defined pharmacotherapeutic indications.
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The S-enantiomer of the compound of formula C below



The S-enantioner of the conpound of fornula C bel ow 18 AUG 2004 WD

03/ 051821 2 PCT/ GBOR/ 05738 C 2- et hoxy- 3- [ 4- ( 2- { 4- met hanesul f ony| oxyBhi0k
} et hoxy)phenyl)propanocic acid, is disclosed in PCT Publication Nunber
W99/ 6287 J onpound is reported to be a 5 nodul ato r 0xi some
prolifer atz‘gro:lz’g@%fzglat ed receptors (PPAR, for a review of %‘H‘gb%ﬂ see T.
MWIIlson et al , J Med Chem 2000, Vol 43, 527) and has conbi ned'
PPARodPPARy agoni st activity (Structure, 2001, Vol 9, 699, P. Cronet et
al). This conpound is effective in treating conditions associated with
insulin resistance. 10 Surprisingly a series of conpounds has now been
found which are highly potent PPARa nodul ators. Description of the

i nvention 15 The present jgyention @royides thesS enanti oner of a conpound
of formula |l (I wherei faceuti cal ly acceptable
salts, solvates, crystall gs tlgeof. 20 The term
“prodrug " as used gn @hi 3*5peci ficati o i derivatives of the
carboxylic acid groh&}ﬁmi ch are converted in a pammal, particularly a
human, into the carboxyfic acid group or a salt “or cqgrjugate thereof. It
shoul d be understood that, whilst not being bound by Theory, it is

bel i evedsy] _ _ TRy 15 S106thadtveshed] dn6icREi@dEugs arises from
1 8 AUG %%%%X/\%?%Zl 5?%%%@%%%05 28 S%heﬂ%g%?%jt of the conpound of
formul a fisqleped inJGE Rublication Nypheg ¥V QU628 /dis comporndya repgaed 10h8 2pe prepar ed

by routi peaiBLGIRIREEmESdifdbbRhdiviiBEree G (BPAR, 26r Heviewigeaiee skilled in
PPARs see T. M.Willson et al , J Med Chem 2000, Vol 43, 527) and has combined
PPARoPPARY agonist activity (Structure, 2001, Vol 9, 699, P. Cronet et al). This

compound is effective in treating conditions associated with insulin resistance.

10 Surprisingly a series of compounds has now been found which are highly potent PPARo.

modulators.

Description of the invention

15 The present invention provides the S enantiomer of 2 compound of formula I

O
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wherein n is 1 or 2 and pharmaceutically acceptable salts, solvates, crystalline forms and
prodrugs thereof.

20
The term “prodrug ™ as used in this specification includes derivatives of the carboxylic acid
group which are converted in a mammal, particularly a human, into the carboxylic acid
group or a salt or conjugate thereof. It should be understood that, whilst not being bound
by theory, it is believed that most of the activity associated with the prodrugs arises from



the art. Various prodrugs of carboxy are known in the art. For exa IéaiUﬂﬂﬂﬁ
such prodrug derivatives, see: s a) Design of Prodrugs, edited by
Bundgaard, (Elsevier, 1985) and Methods in Enzynol ogy. 42: 309-396, edited

by K Wd | . (Academ c Press, 1985); b) A Text bo% Design
and Devel g‘gh@%ﬁ%lsgdited by Krogsgaard-Larsen and H. Bun yﬁpﬁms apter 5

"Design and Application of Prodrugs",js by H Bundgaard p.113-191(1991); 10
c) H Bundgaard, Advanced Drug Delivery Reviews, 8:1-38 (1992); d) H.
Bundgaard, et al., Journal of Pharmaceutical Sciences, 77:285 (1988); and

e) N Kaﬁ@)éé\taw@tofﬁie,coﬂ'}b@ﬂﬁd:&f&'bm@&li into WRicIPMHE ptoliBtd are cBheer@bcmﬁd:dgézurrent s a

to e are herein |ncorporated % reference. In vivo cl eavabl e esters are

j ust onetanhsPreTEredtyaPigeRethasislogy el ithy) Be canebilifes of sompeans S]Rf‘cqlly’dr ol ysabl e
(or cl eaﬁé%eirmm?;oﬂgs%f%mﬁym Kabwh Hﬂhé%%r@;&ﬁﬁl Jed &r%c ns a

carboxy- group iIs exanpl e,” a pharmaceut | accept ab er which
S hydrodwedvasmephe human or ani mal body to produce the parent aci d.

Sui Lapl eaphar BGS Akl . B6RTBY B BEnaSBkeIe O 16850 KuckRL e

Cl- 6al ko esters, Stor

Cl1- 6al | cEnnyhadogynd2: I‘.W)D-:%Eéteéne:} bjfﬁrW@ddarmtd (@@adaﬂrmmwrm,ymmyl pht hal i dyl
esters; 20 C3: | qal koxycar.bon a exa | e,

1-cycl ohé&yl Cé&%%ﬁg}@%‘gg)%?é%csx@ %Bﬁ‘%lg%? #6‘32/&8%;:1%%5%9‘1‘8 for
exanpl e, HoBomigayld; Chapted Smklmaﬂiﬁmﬂcm Prodaugd”, by H. Bundgaard

C1- 6al kox%ﬁ? gfﬂéé yet hyl esters, for exanple, 1-methoxycarbonyl oxyet hyl ;
and may B + at any carboxy group in the compounds of this invention.

Zﬁ The CG)TDSUH.CBuﬂHf@aJr@rAﬂvhl ﬁceﬁﬂraybeni‘eﬁ'ylleﬁws’;ls 1B8d[1992)EN S. P,lb\g parflcul ar
t e'corrp unds or nu are otent. a 0C n
o ondt he r st o oL ging) of FhameBRe 5 atS A4S isthsAfy. The ter m
aﬁonl st seps u_lqegjamyi Qrm,, Ohesl PIdes BARr 32682 (pani sts.  Specific conpounds of
the invention are:

(29)-3- (BTWBQW(W@@F%H%‘}“‘EWBRWMW}“[SH%W) 2- et hoxypr opanoi ¢

aci d; ang, yi{chavable esters are just one tyﬁe of prodmg of the parent molecule. An in vive
Et hoxy 3-(4-{2- hexy] (2- phenyl et ) am_no - oxoet hoxy) phenyl ) ropan0| C
aci d 18 1hyirplyes tavyabig) @@Igﬁgcompound of eformula (I) that contmnsacar OXY-

group is, for example, a pharmaceutically acceptable ester which is hydrolysed in the 1
human or animal body to produce the parent acid. Suitable phanrnaceutically acceptable
esters for carboxy include C; salkoxymethyl esters, for example, methoxymethyl;
Cjsalkanoyloxymethyl esters, for example, pivaloyloxymethyl; phthalidyl esters;
20  CsgcycloalkoxycarbonyloxyCi.salkyl esters, for example, 1-cyclohexylcarbonyloxyethyl,
1,3-dioxolen-2-onylmethyl esters, for example, 5-methyl-1,3-dioxolen-2-onylmethyl; and
] C,-salkoxycarbonyloxyethyl esters, for example, 1-methoxycarbonyloxyethyi; and may be

formed at any carboxy group in the compounds of this invention.

25 The compounds of formula I have activity as medicaments. In particular the compounds of
formula I are highly potent agonists of PPARc. In addition the compounds of formula I

are also agonists of PPAR,. The term agonists as used herein, includes partial agonists.

Specific compounds of the invention are:

30
(28)-3-(4-{ 2-[Benzyl(hexyl)amino]-2-oxoethoxy } phenyl)-2-ethox ypropanoic acid; and
(285)-2-Ethoxy-3-(4-{2-[hexyl(2-phenylethyl)amino}-2-oxoethoxy} phenyl ypropanoic acid ;



4 PCT/ GB02/ 05738 and pharmaceutically acceptable salts, solvates and
crystalline forns thereof. In the present specification the expressﬂo‘hAUGm"
"pharnmaceutically acceptable salts” is intended to define but is not
limted touhas ts such as the alkali netal salts, earth netal
salts, ammoni u}riﬁséa ts, salts with basic am no acids, andjé@;{f;ggzw3f’h organi c
amnes. 51t wll also be understood4that certain conpounds of the present
invention may exist in solvated, for exanple hydrated, as well as

unsol vated forns. It is to be understood that the present invention

. enconpasaRE pidrinaSduGal§aboptabit shity, BlvatésemtiahRuallne et deraf. t he present
i nvention nay exist as tautoners. It is to be understood that the present

i nventi og, glgppeﬁ%g%g%%n%é &ﬁ&}oﬁ %}kﬁﬂ&@&caﬁ@s&eﬂ%l@m@ﬁm&ﬁaon The

conpounds 0 tion may be prepared as outlined bel ow. However, the
i s i nventd define butriphotllimiiet exibase salts such avitierwiiddi. méTd @altoatpadine dartnmgtall so be

prepared as described for structurally, rel d ¢ ounds.in the prior art.
The r eactalrrmmpeHuIB salisaialts with bagic ﬁ@’(‘,‘ﬁr%‘idﬁ gﬂﬁ g’%"’ﬂ“’&%ﬁ“édures or as

descrfbed in the experinental section. Corrpounds of formula | nmay be

pr epar edn%x%&%&hﬂ&r&&ﬁ et QO bABFRuned ofdhLRERALIAkNEDN maPekigniaul @ 11 11

in ch Is as previously defined and R represents a protecting group for
a car box§¢1V'¢!ﬂd W@P‘@%@t‘»@r@@tﬁdﬁﬁ“GB@&P?%?B@TGﬂMeI@%W&PQWFE@&ma ftective

G oups 'E prot ectl X %hgﬁ%s% 211 4Rh 28R 68 Fdrn® Tk th3 L %dﬁ)ﬁﬁ@ﬁm@éﬁ@ Wit s,

with ad The protecting group nmy also be a resin, such
as Wang ne'smmmnam hﬂ)‘ﬂléipmr—ltsym lsdﬂ be phdeesteagghat theppresetdpyeptionyr oups  may be

remoy, d ni ques which are well known to those skilled
in thg 15% M@Q%hgg%%&l PCT/ GB02/ 05738 5 art. One such protecting
group is where R represents a Cl-6al koxy group or an arylal koxy group eg

benzyl OX ¥ g ﬂ?o'ﬁ%gfﬁxjgﬂ SR represents an ester. Such esters can be reacted

with a

The compounds of the invention may be prepared as outlined below. However, the
15 invention is not limited to these methods. The compounds may also be prepared as -
described for structurally related compounds in the prior art. The reactions can be carried e

out according to standard procedures or as described in the experimental section.

Compounds of formula I may be prepared by reacting the S-enantiomer of a compound of

20 formulaIl
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in which n is as previously defined and R represents a protecting group for a carboxylic

hydroxy group as described in the standard text "Protective Groups in Organic Synthesis”,
25 ?.nd Edition (1991) by Greene and Whuts, with a de-protecting agent. 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



de-protecting agent e.g. a hydrol ysing agent, for exanple |ithium hydroxide
inamxture of THE and water, at a tenperature in the range of 0- 10K 2604

gi ve conmpounds of fornmula 1. 5 Conmpounds of fornula Il may be prepared by
reacting t - ntiomer of a conpound of formula Il O HOill . 10 in
whi ch R i§w§3§gﬁgﬁiously defined with a conpound of for bt 4CPR¥FBEL )- NH

C6H13 IV in which nis as previously defined in an inert solvent, for
exanpl e di chl oronet hane, in the presence of a coupling agent, for exanple
a carbodi m de, eg 1-(3-dinethylam nopropyl) is 3-ethylcarbodiimde , and
optionally in the presence of a catalyst, for exanple a basic catalyst, eg

4- di et hyit<Pns siefpprotegiinggrong is yheedbeprsentea Cnealioxy gepup er ararylgliext o 150C.

Conmpound £ I t.hod escribed in the
xampl os oGP et Sty shin BAECON dRkeE nPARTSEH el TR BSRIARRET A T 20
Conpoundsge-pfotdcafigugent d.¢. aivdrdlysingadpent foeéxmplalihiurElidadxad ih MndiXiereRf epar ati on
of conpounds of fornmula | and are believed to be novel. Conpounds of

fornul a THFRE Waler. & tenppsrasirg in B¢ sAnge ef Grd0QCrto give spmpeipdeef fenuldle pr esent
invention. The S-enantioners 1 B AUG 2004 WO 03/051821 6 PCT/ GB02/ 05738 of
conpounds of formula Il and Il are preferred. The conmpounds of the

i nvent i oConpyuride of formblatbnlay boprepaiai by resaing ile/S-eiaxtistherdf b Sorghutidol ent i onal
techni ques. Persons skilled in the art will appreciate that, in order to
obtain c s of the invention 5 in an alternative and in sone

occasi ons, nore conveni ent manner, the individual process

Q
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10 in which R is as previously defined with a compound of formula IV

O

CGH13

v
in which n is as previously defined in an inert solvent, for example dichloromethane, in the

presence of a coupling agent, for example a carbodimide, eg 1-(3-dimethylaminopropyl)-
15 3-ethylcarbodiimide , and optionally in the presence of a catalyst, for example a basic
catalyst, eg 4-dimethylaminopyridine, at a temperature in the range of -25°C to 150°C.

Compounds of formula ITI and IV may be prepared by methods described in the Examples
or by analogous methods known to those skilled in the art.

20 Compounds of formula II and T are useful intermediates in the preparation of compounds
of formula I and are believed to be novel. Compounds of formula II and IIT are herein

claimed as a further aspect of the present invention. The S-enantiomers



steps nentioned herei nbefore may be performed in different order, Zcé/m“nm
t he i ndi vi dual reactlons may be perfornmed at different stage in th

overall route (i.e. chemcal transfornmations may be perfornmed upon

di fferent internediates to those associated hereinbefore with a particular
reaction). VPP expression "inert solvent” refers to aPSHFBEM™Bhat does
not react with the starting rrateriahs, reagents, internediates or products
in a manner that adversely affects the yield of the desired product. 15
Phar maceuti cal preparations The conpounds of the invention will normally be
adm nistered via the oral, parenteral, intravenous, intranuscular,

subcut anebxesnponndsrof fdrinela I mddih abprefeway.SThe bumptain;is oibt mivention maydgi nal ,
transderal and/or nasal route and/or via ati on, in the form of
pharnaceﬁ?h@gmnnﬁpgﬁ§?QWFHH§“E%HBW@§WHG“?H@“§ 19PES-i ngr edi ent either as a
free acid, or a pharmaceutical 20 acceptable organic or inorganic base

addi tion sal t, in a pharmaceutically acceptable dosage form Depending
upon t hePelsaarskidied mrthe gatvilbagprdaciatdabatt ineadee tb cmain tdvepanods &f thef invention

adm ni stration, the 05|t|ons may be adm ni stered. af .varyi ng doses.

Sui t abl elf&alEmaEEAd WE %"Ec‘t’.ﬂve’iuﬁ@ WW?ﬂﬁﬁY‘ﬁmﬁ ﬁ’é’f‘%beuti cal

tr eat mengnf ef%%nm@me%r@nﬁggy SorROD ik Qe T kes, Ay teRidHidual PT ef er abl y
0. 001-10 ng/rﬂg body wei ght al formulations are preferred particularly
tabl ets mactmpmbrespwlfnmhdm;szmmfstﬁgﬁmtacetbralbyumwcmbl@mmom to those
skilled rt to i de .dose 1 8 AUG 2004
WO 03/ 05?@?& b%@?’% e‘?‘ Pﬂréélﬁolﬁﬁel oﬁ#%ﬁs ° Ogg%g&gm#d;r exarrpl el
Ny, 3 -NYherbinB&ore At Wpart?fuld read@éry. 100ng  and 250m;1 Accordl ng to a

furt'her aspect of the invention there is thus provided a pharnaceutical 5
formuPation including any of the conmpounds of the invention, or

phar maceyy jofk SHER S ?x@ | BAlhER il 853 At rehdi v dhatify Wi th

phar mace%%c sémgc@grgtcﬁg%n uvar?t S, dﬁl{lﬁuent S an(‘j“?ﬂl carriers.
materials, reagents, intennedxates or products in a manner that adversely affects the yield
of the desired product.

15  Pharmaceutical preparations

The compounds of the invention will normally be administered via the oral, parenteral,
intravenous, intramuscular, subcutaneous or in other injectable ways, buccal, rectal, -
vaginal, transdermal and/or nasal route and/or via inhalation, in the form of pharmaceutical
preparations comprising the active ingredient either as a free acid, or a pharmaceutical

20  acceptable organic or inorganic base addition salt, in a pharmaceutically acceptable dosage

A

form. Depending upon the disorder and patient to be treated and the route of

administration, the compositions may be administered at varying doses.

Suitable daily doses of the compounds of the invention in therapeutical treatment of
25 humans are about 0.0001-100 mg/kg body weight, preferably 0.001-10 mg/kg body
weight.

Oral formulations are preferred particularly tablets or capsules which may be formulated
by methods known to those skilled in the art to provide doses of the active compound in



Phar macol ogi cal properties The present conmpounds of fornula (1) are %igﬁ#&m£
for the prophylaxis and/or treatnent of <clinical conditions associat

wi th inherent or induced reduced sensitivity to insulin (insulin

resi stance) and associ ated netabolic disorders (al so known as netabolic
syndrome) . WEAXERE| i nical conditions will include, but WETGBHSHS |inited
to, general 15 obesity, abdom nal obgsity, arterial hypertension, ‘
hyperi nsul i naem a, hyperglycaem a, type 2 diabetes and the dyslipidaem a
characteristically appearing with insulin resistance- This dyslipidaem a,

al so kn mgy }#ah-ng i i i h tgrised by
mderat%t@%‘ébﬂ?g%k%%-e gr? I ﬁ%&%&gﬁﬁgiﬁévaggﬁ/@ﬁﬁ%% density

| i popr ot ®id250imgl DL) triglyceride rich particles, high Apo B levels, |ow

hi gh- density |ipoprotein (HDL) 24 |evels associated with | ow apoAl
particle levels and high Apo B levels in the presence of small, dense, |ow
density lipoproteins (LDL) particles, phenotype B. The conpounds of the
present AFF\P@‘E@S tore fartheragprstafdip inyenbien thees ig thuis pravidsd eiphgymeesutiedlt s wi t h

conbi ped ). oer] i [ i r rious degrees of .

hyper ri% y%lgaﬁéﬁglg%néggar%& %’gﬁs&%g?%r%%l“‘gsﬁgf’?’ﬁ?%arﬁ%ce\'fmu?aﬂyor wi t hout

ot her namicématiladdrivagves fiherdte, inedaiiaire with prdietRiticaly aléepabRRAfuvirt,h t he
present conmpounds is_expected to | ower the cardiovascular norbidity and
mor t al i t §HU5RIs BBY/GR G@EFISRE-t h at her oscl erosis due to their antidyslipidaenic as
well as antiinflammatory properties. The cardi ovascul ar di sease conditions
i ncl ude macro- angi opat hies of various internal organs causing mnyocardi al

i nf ar ct | Birmacologaral preopertiesart fail ure, cerebrovascul ar di sease and
periipheral arterial insufficiency of the |ower 18 AUG 2004 WO 03/051821

PCT/ GBO 57 XLremeti es ecaus f their insulin sensitizing effect
t he corrpzélge & onC%Fn %’P ltlrrllﬂ%é)f%or%}ﬂg (ﬁlagcouse@%goééqe@do@giaﬁﬁég@ﬂfm@ ‘a’éPéy t he

devel opnaeinicabéontlitipes Bsotiiaxbvitisinherem dr iveluoet ratwekd sensiglyingifodnseliand di abet es of
D b P ph B AR i Bt BBl g assoet et
m cr 0- angindipfic i TheseGclinR bl w@ndici ol williitehaRebut (6l nteHe 1 ERBES; gadegaiper i pher al
vascul ar di.se .of the lower |inbs are expected to be del ayed.
Far s Hor nOHESon ARCmsha) hrRde: SR AP as g, bypisiiimacmia, hyperghycactis, type

2 diabetes and the dyslipidaemia characteristically appearing with insulin resistance. This

dyslipidaemia, also known as the atherogenic lipoprotein profile, is characterised by
moderately elevated non-esterified fatty acids, elevated very low density lipoprotein
(VLDL) triglyceride rich particles, high Apo B levels, low high- density lipoprotein (HDL)

20 levels associated with low apoAlI particle levels and high Apo B levels in the presence of
small, dense, low density lipoproteins (LDL) particles, phenotype B.

The compounds of the present invention are expected to be useful in treating patients with
combined or mixed hyperlipidemias or various degrees of hypertriglyceridemias and
25 postprandial dyslipidemia with or without other manifestations of the metabolic syndrome.

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-

30  angiopathies of various internal organs causing myocardial infarction, congestive heart

failure, cerebrovascular disease and peripheral arterial insufficiency of the lower



in treatnment of various conditions outside the cardiovascul ar syster?o

whet her or not associated with insulin resistance, |ike polycystic MP?;W
syndronme, obesity, cancer and states of inflammatory disease including
neur odegener ati ve disorders such as mld ' 10 cognitive inpairnent,

Al zhei ner' WOP8¥4%e, Parki nson' s disease and multipl e scPerEBIzsTBhe
conpounds of the present invention are expected to be useful in controlling
glucose levels in patients suffering fromtype 2 diabetes. 15 The present
i nvention provides a nethod of treating or preventing dyslipidemas, the
insulin ISt an o] /.Qr ..net i i sorder as. defi ned above)
conprising t {é&g %ﬁ%@t@%ﬁ%ﬂﬁ&g@gﬂe@géﬁ% 0 Wg?‘%\ﬂ%géqnﬂ%qﬁﬂﬁ?rml

(parti cukxpebipd to preveandr delaynizedevelopmertof typ2 @ didbetepfromalid métabofiot i on provi des
a met hod of, treating or preventi type, 2 .di abetes _ conprising the

admi ni st FPATEE B d%\a%etgf Pfg%?w&"yaﬁfﬁ?fﬁ%%&be deve IR ula | to a
mamal  ( panplicatidra abspciated withthronit Hyperdlyeekie af diabefes andlithd 6K asdfipect the

pr esent inventi,onap_grovi des the _use of a conpound of fornmula | as a 25

medi caneREcTorRigPaties qapsing tepal disepsecreripal damags and periphsral prselargliseasehe use of a
conpound i t 1 t reat ment
nmp oPthe foWelHinds hreleRpdcht@ to H@H\éﬁ}lé& Fﬁﬁcﬁor@th%&hﬁ@ng%g %lg%ﬁ

of insulin resistance and/ or netabolic disorders.

03/ 05182 in tratmsp phvaripshcopdisioapgutpdethepadicnsrdar spemaheisuerdst of t he

i nvent i 0BssABMedRith HIMNRES ﬁ%gchlm il Q.ﬁsg,ﬂ | ' 5 useful
in the trséat rrentlof di sqrgler's alts_soc*}g% é:d&\;s\lnat tﬁgﬁﬁﬁgggb%{%ag%d progress
of at her 8§tes efigBammatgprdisegseipelading netiredegernteratioe Hisprideia evohais mildy s| i pi daeni as,
di abef,es ;andive PRFinboht Aﬁﬁ‘i‘e'xﬁﬂr”@ﬁ SpOfink e & [ : onbi ned with
anot’her fherggeu I ¢ agent 1t at e%f%%%@é%%%&%g{#gq@?@ﬁ&%ﬁ&or an agent
that causes a decrease in circulating levels of LDL-cholesterol. In

patientsdt IQ"'.JHA pﬂ;@e i . . f-the i nti.on may 10 al so
be conbi ned Jv}\}l]t h 1%%%?% eut#ﬂcig%g%%g&%%yggﬁ%%g lil(glocr':r% c:’/lgna‘ﬁlg??gerel ated to
m cro-  levelsin patients suffering from type 2 diabetes. ’

15 The present invention provides a method of treating or preventing dyslipidemias, the
insulin resistance syndrome and/or metabolic disorders (as defined above) comprising the
administration of a compound of formula I to a mammal (particularly a human) in need

thereof.

20 The present'invention provides a method of treating or preventing type 2 diabetes
comprising the administration of an effective amount of a compound of formulaIto a

} mammal (particularly a human) in need thereof.

In a further aspect the present invention provides the use of a compound of formula I as a

25  medicament.

In a further aspect the present invention provides the use of a compound of formula I in the
manufacture of 2 medicament for the treatment of insulin resistance and/or metabolic

disorders.



angi opat hi es. The conpounds of the invention may be used al ongsi de ibqgh
therapies for the treatnent of netabolic syndronme or type 2 diabet JUM
its associ ated conplications, these include is biguanide drugs, for exanple
met f orm n, Bhenfgrnin and buformn, insulin (synthetic insulin anal ogues,
anylin) antdPdP4P %t i hypergl yceni cs (these are divided i REBCBIAERal

gl ucose regul ators and alpha-glucosi%ase inhibitors).' An exanple of an

al pha- gl ucosi dase inhibitor is acarbose or voglibose or miglitol. An
exanple of a prandial glucose regulator is repaglinide or nateglinide. 20
I n anot her aspect of the invention, the conpound of formula I, or a
pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodrug pther.eof be adm nistered in association with another PPAR
nndulatié%ﬁgﬂéﬁpgigégh nodul ati ng agents include but are not limted to a
PPAR al pha and/ or gamma agoni st, or pharmaceutically acceptable salts, 25

sol vat eSThe%Hﬁ@ﬁl?@.oPﬁle%%ﬂﬁcﬁﬂhﬁysbéﬁonM&qWﬂsanBﬂﬂ&r tR&hpeufitl hfe@bigt iPPAR al pha
and/ or gamma “agoni sts, pharnmaceuti cal Qg acceptabl e salts, sol vates,
[y {

sol vat esussful iy ibtreasmend ob disprders pesgeiated With shsrdexglepogslt Rnproghtss of 't he art .

00/ 656701 b B0 B BB b AR ) o e

1996, 3%begs ThEsgrapoundyyifthednvestion may bp eombinedrwitieanothen thexapguticagens23- 634 (i n

bage 6o e TERAT LB, 3 o btal 08 QR e B0} b BB AL & e

by ref er@ddd.chdiesterolclnlpatiengs witPRiabetes mdlhtus the/compoadsral thg vestionmedyer s t o

NN62 i t 4 / . 10 / .05738 298585,
- 1 Tba e et i Bkl b BN B R AR el R

ci prof i bangiopathi®sy 9578, ciglitazone, troglitazone, pioglitazone,
rosiglitazone, eglitazone, proglitazone, BRL- 49634, KRP-297, JTT-501, SB
213068, GW 1929, GW 7845, GW 0207, L-796449, L- 165041 and GW 2433.

Par t i cul Rite onpotiiAief tie piventivrohay bagaadraiongiveiotiter thefapies fdrahe tatrRend of

et hoxy- 3| 4 2§ ARt BADSSY LRI @ RhSnuL) SLhG R SAY R gpanoi ¢ aci d

15  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
inhibitor is acarbose or voglibose or miglitol. An example of a prandial glucose regulator is
repaglinide or nateglinide.

In another aspect of the invention, the compound of formula I, or a pharmaceutically
} acceptable salt, solvate, solvate of such a salt or a prodrug thereof, may be administered in

association with another PPAR modulating agent. PPAR modulating agents include but are
not limited to a PPAR alpha and/or gamma agonist, or pharmaceutically acceptable salts,

25 solvates, solvates of such salts or prodrugs thereof. Suitable PPAR alpha and/or gamma
agonists, pharmaceutically acceptable salts, solvates, solvates of such salts or prodrugs
thereof are well known in the art. These include the compounds described in WO
01/12187, WO 01/12612, WO 99/62870, WO 99762872, WO 99/62871, WO 98/57941,
WO 01/40170, ) Med Chem, 1996, 39, 665, Expert Opinion on Therapeutic Patents, 10 (5),

30 623-634 (in particular the compounds described in the patent applications listed on page
634) and ] Med Chem, 2000, 43, 527 which are all incorporated herein by reference.
Particularly a PPAR alpha and/or gamma agonist refers to NN622/Ragaglitazar, BMS



pharmaceutically acceptable salts thereof. In addition the conbination of
the invention may be used in conjunction with a sulfonylurea for ef{d@ M0k
glimepiride, glibenclamde glyburide), gliclazide, glipizide, 10

gl i qui don chl oropr opam de, tol butam de, acetohexam de, gl ycopyransi de,
carbut ani d ,Owgflfﬂonuri de, glisoxepid, glybuthiazole, gl r‘gn%wgfém

gl yhexam de, glyrnidine, glypinam de;g phenbutam de, tolcylamnm de and

tol azam de. Preferably the sulfonylurea is glinepiride or glibenclam de
(glyburide). Mre preferably the sulfonylurea is glimepiride. Therefore the
present 3gYentyiron 4bhs i dhoibite! Bkttt peinrbRRNA tipRiibkde i esent
invention in 15 conjunction with one, two or nore existing -therapies
descr i beR§7Brriglithzonparagljtaapne, pivhldazogeagesiglitzonpegbanme, prpliwiony BRer api es for
the tre t i ' ' L,eations will be
t hose k?\%ﬁy’i]‘nﬁ{'ﬁ%{gﬁ %é’gvf%%%ﬁ%WflgéiﬁS@%’r e‘gfhzgﬁgfn?/gﬁb‘%%i]‘és for

exanpl e 14564 Fil GW2438yPdnécudolyndPAR dlple axifom gembe agoniut bdfers tve@)>-By t he FDA

Al ternatiyvel | ] er doses may, be .us ) esult of .the benefits derived
fr om § neB o b TEBHA e h g e yise e shei b Riois Hk8a compound o
t he presgidmadav@dally astepiable @alishharedfi on Wi th a chol esterol -1 oweri ng agent.
The chol esterol -1 owering agents referred to in this application include
but are not limted to inhibitors of HM& CoA reductase (3-

hydr oxy - B-2a8itib) ke cainBinatioc SRR MVELON ERY BE LB conjblictiaPiwithhhe HMG CoA
reductase_ inhibitor is a statin selected fromthe gr%ﬁ% consi sting of

at or vastsifopylusa for sxamplerglimepinds, glibsuciagmids, (gl huride)s glig! glinigdest at i n,
i t avast adiiglidoh® ARk GHrbphmidE Yk Ahils) acdllier hifde] flycopathit! @dthultamiBg,avast atin

and‘si mvastatin, or a pharnmaceutical I(é acceptabl e salt, especially sodium

or cal ciglibengideaglisoremd.glxbyiiazele, elivhzole, ghberanaide mhaidne glpinamides parti cul ar

statin ighen t&ﬁ:‘ﬂ@ﬁ%ﬁ fathideQnd ol AR AABERIHTAhE ¥u iR b Bntide or SO Vat e,
sol vate 'of such a salt or a prodrug thereof. A ndbre particular statin is

at or vast gliberclemide (glpusisle). Mose prafergbly the pylfongiyresie glipenirides Therefareithe  however
a conpo | ne . ) ; b i I = 6-1 sopr opyl
SOl SRR ool b tr o S BERA S,

di hyds oxgenpprtie: tlpons, Bv¢ of, mjra Fxistingibsampiessdescribed in this paragraph. The

(5) - 7| 4348 (OB ARSI b RORE S0ty o PHRARM AR R 821 11

PCT/ GB02
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.
Alternatively smaller doses may be used as a result of the benefits derived from the

20 combination.The present invention also includes a compound of the present invention in

combination with a cholesterol-lowering agent. The cholesterol-lowering agents referred to
) in this application include but are not limited to inhibitors of HMG-CoA reductase (3-

hydroxy-3-methylglutaryl coenzyme A reductase). Suitably the HMG-CoA reductase

inhibitor is a statin selected from the group consisting of atorvastatin, bervastatin,

25  cerivastatin, dalvastatin, fluvastatin, itavastatin, lovastatin, mevastatin, nicostatin,
nivastatin, pravastatin and simvastatin, or a pharmaceutically acceptable salt, especially
sodium or calcium, or a solvate thereof, or a solvate of such a sait. A particular statin is
atorvastatin, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodrug thereof. A more particular statin is atorvastatin calcium salt. A particularly

30  preferred statin is, howevér, a compound with the chemical name (E)-7-[4-(4-
flucrophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)-amino]-pyrimidin-5-yI](3R,5S)-3,5-
dihydroxyhept-6-enoic acid, [also known as (E)-7-[4-(4-fluorophenyl)-6-isopropyl-2-{N-



met hyl - N- (et hyl sul f onyl ) - at ni nol pyri m di n-5-yl) (3R, 5S) -3, 5-di hydr oxyhept - 6
-enoic acid ] or a pharmaceutically acceptabie salt or solvate therldbAlG 2B
a solvate of such a salt. The conpound

(E)-7-[4-(4-f] uorophenyl)-6-isopropyl -2-[nmethyl - (et hyl sul fonyl ) -am nol -
pyri zni di n¥89PHER 5S) - 3, 5- di hydr oxyhept - 6- enoi ¢ aci d, BAICPE245BR] ci um and
sodiumsalts 5 are disclosed in Eurgpean Patent Application, Publication

No. EP-A-0521471, and in Bioorganic and Medicinal Chemstry, (1997), 5(2),
437-444. This latter statin is now known under its generic nane

R s e R R o T N

i nhi bi t Qros a phdisiaceaticABt a2 tcptabl sall brigvazattiereofz bodl vateas suchietalieTheact | ve or

i nactive. The present invention also inpgludes CO ngd, of. the present

i nvent | cs:ﬁmpwr@?(ﬁwT{éﬁﬁlﬁoromnwl)-éﬁsqpﬁ%@?t[@P&&&w@@@ﬂ}mn@ac!Od |

transporg . ar Y1 e) & e ; I ng 1BAT
(P&,y,ﬁ,@. ? M&yﬁﬁg&g @5@3}032% t &%ngg a8 00ng i€ CARBHNCE sRASR 8AR

i nhi bit e ribe see for instance the conpounds
descri bede disclodSi BiRir6pEab Paid Spplit8ibd Publicatin NG EBA-0¥i47hendd188, WO

w0 9015 Se e sEMSRd e Uen el A dpist TR By o o

99/ 6441 Gno¥WPufibr B3 génkric MO Bisdvisaln. WO 00161568, WO 00/ 62810, WO 01/ 68906,
DE 19825804, WD 00138725, WO 00/38726, WO 00/38727, WO 00/38728, WO
00138729, WO 01/68906, WO 01/66533, WD 02132428, WO 02/50051, EP 864 582,
EP48942 3 et tupplidation 38h8rm EdolR4ibidBJovkcing 45T’ aldoR6Aldded Sheamichl EP624596
and the coptents of t tent appl.igations are incorporated herein by 25
r ef &%ndBOSISANORS Y G Hffégg‘g?%’fna?e@%?lbﬁ?fﬁ’i BF ?fr%tegsu?rf’g‘ﬁgsea or use in the
present haxiids ORheMic® actbRZ Habivepi nes, and the conpounds described in the
clainms, particularly claiml1, of WO 00/01687, WD 96/ 08484 and WD 97/ 33882
are incorporated herein by reference. ther so suitable classes of |BAT

i nhi bi t ofiR AEEntliRnder ARERHEREL RBRPLRA T hedprbeiviniehti a7 abmbinateid

1, 5-benzot hi azepi nes. A further suitable cl &SST _oL_ | BAT inhibitors is the
1,2,5- buityen prof &by irakbilejacl trpggoptsystem (IBAT mhibitor).

15

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
96/05188, WO 96/08484, WO 96/16051, WO 97/33882, WO 98/07449, WO 98/03818,
WO 98/38182, WO 99/32478, WO 99/35135, WO 98/40375, WO 99/35153, WO
n  99/64409, WO 99/64410, WO 00/01687, WO 00/47568, WO 00/61568, WO 00/62810,

WO 01/63906, DE 19825804, WO 00/38725, WO 00/38726, WO 00/38727, WO

) 00/38728, WO 00/38729, WO 01/68906, WO 01/66533, WO 02/32428, WO 02/50051,
EP 864 582, FP489423, EP549967, EP573848, EP624593, EP624594, EP624595 and
EP624596 and the contents of these patent applications are incorporated herein by

25 reference.

Particular classes of IBAT inhibitors suitable for use in the present invention are
benzothiepines, and the compounds described in the claims, particularly claim 1, of WO
00/01687, WO 96/08484 and WO 97/33882 are incorporated herein by reference. Other

a0  suitable classes of IBAT inhibitors are the 1,2-benzothiazepines, 1,4-benzothiazepines and
1,5-benzothiazepines. A further suitable class of IBAT inhibitors is the 1,2,5-

benzothiadiazepines.



WO 03/051821 12 PCT/ GB02/ 05738 One particular suitable conpound pozﬁemimﬂ
| BAT inhibitory activity is (3R 5R)-3 butyl -

3-ethyl -1, 1-dioxido-5-phenyl -2, 3, 4, 5-tetrahydro- 1, 4- benzot hi azepi n- 8-yl

P-D- gluc @%r anosi duronic acid (EP 864 582). Qther suitable IBAT inhibitors
i ncl ude on¥YPOHBA 1. dj oxo- 3, 3- di but yl - 5- phenyl - 7- et hy| PEI/GBEISRS{

(R -1"-phenyl -1"-[ N (carboxynet hyl) gar banoyl ] net hyl }

car banoyl met hoxy) - 2, 3, 4, 5-tetrahydro-71, 5- benzot hi azepi ne;

1, 1- di oxo- 3, 3-di butyI 5-phenyl -7-methyl thio-8-(N-{ (R -a [N -

(car boxynet hyl ) car banoyl ] -4-hydroxybenzyl }

car banoyl net hoxy) - 2, 3, 4, 5-tetrahydro-|, 5- benzot hi azepi ne; 10

1, 1- di oxOadpdtdildrshiydbl&canipenyd podsaseini B AT inhitBtotNcfivityHp (AR, pR)ehpityl' - [ N - ( 2-

benvot i SFEH- b bepider S P3G RO A LTy A B hy1 Y i o 8 (v

(R-1" pFl Eﬁﬁhrréaos*lﬁthjom(: gmd%E!ﬂ’ phosghy | bﬁi&f&ﬁﬁﬂlﬁ@ﬁ?ﬁm&m}s mcludc one of:
car banoyl et -2,3,4,5-tet rahg/dro 5 15 benzot hi azep

1, 1- d¥ oxblshrsmcﬁ, dibptyl-6 pbn@ﬂyrmeﬁ YEENSHEHIR):- B-pheayj- I(IM-(%rboxymeﬂlyl)

N-(2-s %ﬁﬁa I
E:ar bgirmyi’grrret @H%h%ﬂ%&@ et raﬁ{l)gw %ﬁ? 5%2%?&%?%‘%%%1%5 foe;
1,1-di oxb,-lahdmtm-dibuerﬂ Iimheﬁd-ﬁhaﬂwmﬂo-&’éﬂﬁﬁl -¢H[- 8- (N

R) - a- 2- I I
car bamoy FREPRIA B wrRtol SR b AT  levapgaro 1.5
1, 1- di oxbenabthiagdpird: et hyl - 5- phenyl - 7-met hyl t hi 0- 8- (N-{ (R)-a- [N -(2- -
carboxe .).C benzyl.} carba haxy) - 4.5-tetrahydro-|, 5-
bonadbh & @Iwﬂ%’@%%&%&mé7@333@?%?*@%@‘3#@%@%% hi o- 8- {N— { (R-aa
[N-( 2- canpm@nmmmwwcmmmmmma -tetrahydro-1,5- 2
}car bam)éer@glﬁ]{ -2,3,4,5-tetrahydro-1,5- 25 benzot hi azepi ne;
1, 1-di ox > et hyl - 5- phenyl - 7- et hyl t hi 0-8- (N-{(R)-a-[ N - (5- carboxype
ntyl) ' 1qasimrmuﬁ t} B BB Yl-3-phenyl-7-methylthio-8-(N-{ (R)-1'-phenyl-1-[N*-(2-

11 a oxehos b %aﬁoyﬁnﬁﬁaﬁw%ﬁdr R ok PRy L5

(R) - a3 [ Nberzéthfzégigxyet hyl ) car banoyl |
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0o-[N'-(2-sulphoethyl)carbamoyl]-
4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio- 8-(N-{ (R)-¢t-[N'-(2-sulphoethyl)
carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;

20 1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{(R)-c-[N'-(2-
carboxyethyl)carbamoyllbenzyl}carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-
benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-o-{N'-(2-
carboxyethyl)carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-

25 benzothiazepine;
1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{ (R)-a-[N'-(5-carboxypentyl)
carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-o-[N"-(2-carbox yethyl)carbamoyl}
benzyl Jcarbamoylmethoxy)-2,3 4,5-tetrahydro-1,5-benzothiazepine;

30 1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ a-[N'-(2-sulphoethyl)carbamoyl]-2-
fluorobenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;



benzyl }carbanoyl net hoxy) -2, 3, 4, 5-tetrahydro-1, 5- benzot hi azepi ne; 3q 8 AUG 2
1, 1- di oxo- 3, 3- di but yI - 5- phenyl - 7- net hyl t hi 0- 8- ( N- { 00
a-[ N -(2-sul phoet hyl ) car banmoyl ] - 2-

fl uorobenwb\gg%barmyl met hoxy) - 2, 3, 4, 5-tetrahydro-1, 5-benzot hi azepine; 1 1
8 AUG 2004 851821 13 PCT/ GB02/ 05738 PCT/GB02/0573

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

(R -a-[N -(R)-(2-hydroxy-1- carboxyethyl)carbanoyl ] benzyl

} car banoyl net hoxy) 2,3,4,5- tetrahydro-1,5- benzothiazepi ne; 1,

L di 0x0- 1 S B 3%@@_?3% Bk hh@BQNB{rﬁi\bdm'@r@zL%oiﬁl (2- hydr oxy- | -

5 car boxye | '} car banoyl net 475-t'etrahydro-1, 5-
benzot h|caﬂ:epyaﬂm)carbamdylﬁ)enzﬁ}cﬁrbdnbwmcﬂﬂy)phéﬂ)ﬂteﬁmhm@pﬁyi-t hi 0-8-{N

[(R) -a-( %F%elw (R) - (2- hydr oxy-
1- car boxf E%Fbanoyl | - 2- hydr oxyet hyl } car bamyl ) benzyl ] car banoyl net hoxy

- 2,3, 4 ﬁdioﬁbaasbd&slﬁtﬁ-ﬂ- &ngpmwtmem(mpm).b@wt(m (2—hyd1'oxy-1-
1,1- di 0x0- butyI -eth enyl - 7- | t hi o- 8- {a-[N - (carboxynethyl
) car bantf xyqj,}gﬂ)g:gqbymoyl nzyl arbamoyhnethoxy) 3,4,5-tetrahy o~l -

car banoyl H%‘htb] =2, 3, 4, 5-tetrabydro- 1, 5- benzot hi azepi ne .
1, 1-di oxo Qi%éin?, ethyl 5- phenyl - 7rrethy|th|08(N- N -

( ( et hoxyd,[-diek 3|3 dibwglehoheplyl-recthylithioad- b¥AE - BEA BRI "r@é yérexyoxy) - 2, 3, 4
5- tetr

1 h ) . b dey

11 o ot e e BRI B P cBemesberlestarepmg oy - (o

j (hydr 0X3/3,4 Satthhydorics péraothiagegtday|  } car banoyl ) benzyl | car banoyl net hoxy }
-2,3,4,5- tet t i.ng; ,

1178 o SR55 R0 TR RGP S Lol fgapbosymethyDearbamoyl

(R -a-[ '%enﬁﬁgdiﬁiafh\b Izﬁuuﬁmy}z 3,4,5-tetrahydro-1,5-benzothiazepine;

car boxyet hyl ) car banmoy tal;lbenzyl }car banpyl net hoxy) - 2, 3, 4, 5-t et r ahydr o- 1 5 20
benzot hi hréjsras-butyl-B-cthyl;dophign ﬂ'ﬁ?%‘ﬁﬂ‘t}fm@ ArihbN~ 7- met hyl t hi o- 8-

phospror 01 S e e ey

}-2, 3, 4, @vale'timahi}bmothlazepme :

15 1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-{ N-[(R)-o-(N"-{2-
[(hydroxy)(methyl)phosphoryl]ethyl }carbamoyl)benzyl}carbamoylmethoxy}-2,3,4,5-:
tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-c-[N*-(2-methylthio-1-
carboxyethyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-

20  benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8~{ N-[(R)-0-(N'-{ 2-[(methyl)(ethyl) -
phosphoryllethyl }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)-0-(N"-{2-[(methyl)(hydroxy)

35 phosphoryllethyl }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)-o-[(R)-N"-(2-methylsulphinyl-1-
carboxyethyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-
benzothiazepine;

30 1,1-dioxo-3,3-dibutyl-5-phenyl-7-methoxy-8-[N-{ (R)-0t-[N-(2-sulphoethyl)carbamoyl]-4-
hydroxybenzyl jcarbamoylmethoxy]-2,3,4,5-tetrahydro-1,5-benzothiazepine;



1, 5- benzot hi azepi ne 1, 1-di oxo- 3, 3-di butyl - 5- phenyl - 7- net hyl t hi o- 8- {hk&& g
(N -{2-[(nmethyl) (hydroxy) 25 UG 2004
phosphoryl ] et hyl } car banoyl ) - 4hydr oxybenzyl ] car banoyl met hoxy} -2, 3, 4, 5-tetrah
ydro- 1,5 benzot hi azepi ne;

1, 1- di oxo- Y0Ptk yI - 5- phenyl - 7- et hyl t hi 0- 8- (N-{ PCT/GB02/05738

(R) a-[ (R -N -(2-net hyl sul phi nyl -1 - ﬁarboxyethyl)carbannyl]benzyl)

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

1, 1- di oxo- 3, 3- dlbutyl 5- phenyl - 7- met hoxy-8-[ N- t

(R -a- [Ny gy here i

car bam)y d?% Y?Iag)%gmlyt %'gt etra gl}'hlés (@ngg& a)\é%%?rﬁ%xy? 1 8 AUG 2004 WO
03105 182memltmﬁzﬁﬂﬁaeabﬂm}s4—hydroxybenzyl }carbamoylmethoxy)-2,3 4,5-tetrahydro-

1, 1-di ox | - 5- phenyl - 7-net hyl t hi 0-8- (N--{ (R)-cx

[N ((R) - 32 a‘PﬂBB‘?égl %Xmﬁﬁ?hyum o- et hyl ) car banoyl | - 4- hydr oxybenzyl }

iarl bgmoy ! n;&i@@ﬁ% ﬂ?}ul%,l-‘ﬁ p'ﬁeﬁﬁh"-ﬁ%‘t}iﬁﬂtﬁo-SJ(Nz{ (ﬁ)-aqnlﬂfs -cabixy2e@)ne;

(R) - als Fmrt@'g)yplowggy yB]_ e]r:l]gdrgxybg:?zyl carbamgyhnet oxy)-2,3,4,5-tetrahydro-
hydroxypgggyﬂe)ng& *-4 hydr oxybenzyl } car banoyl net hoxy) - 2, 3, 4, 5-t et r ahyd

ro- penzot I zepl ne,
1, 1- di ox @-I@M,btdib}atyw - gyl mathpleti BV (B)-8-[NKS) - 1-carboxy-2-

Car barmoy PRSI BSrt DT ey e R A e VR g
1R1 di oﬁeﬁpﬁiaﬂi %el 5- phenyl 7- et hyl t hi o- ﬁ (N-{ e

(R sl Rl Sbgr ) emsrpl s i arbetealo

1, 1- di OX@arBarSo]- Mp&bxﬁemﬂba&oymem&ym 94 3-tbdkhyfrol R,52-

[N- ((S)-1-carboxypropyl ) car banoyl ] benzyl

} car banoVFrethiRMAFsRIBE: 3 4 5-t et rahydro- 1, 2, 5- benzot hi adi azepi ne; 15

1, 1- di ox L mdi | S-[v¥(S)-1-

{(R) a- [%_'1?%1%(% ?c%aﬁrﬁt)ééye?ﬁgﬁ)mctgggg%y(wto(ﬁngjm( »1-carboxypropyl)

} car banoyithasdndibpizyd cabameylmethoryivid.b.o tetpahsdiod2, dberizathi adiaaering -

1, 1-di ox 3 3- d

[N (( é) démb Q%E%tyk)%-p% eﬁl)?l mZthylﬁ}:i\B Iéyd’\}t Rk? a%N((I\é)-l{-cag'@xyahyl)
ca_rbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-benzothiadiazepine; :
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-ct-[N-((S)-1-carboxy-2-(R)-

hydroxypropyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-

[‘l

benzothiadiazepine;

20 1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R}-ct-[N-(2-sulphoethyl)carbamoyl]-
4-hydrox ybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-benzothiadiazepine; -
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(NV-{ (R)-o-[N-((S)-1-
carboxyethyl)carbamoyl]-4-hydrox ybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-
benzothiadiazepine;

25 1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-a-[N-((R)-1-carboxy-2-
methylthioethyl)carbamoyl]benzyl}carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-
benzothiadiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-a-[N-{(S)-1-[N-((S)-2-hydroxy-1-
carbox yethyl)carbamoyl]propyl }carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-

30 tetrahydro-1,2,5-benzothiadiazepine;



hydr oxypr opyl ) car banoyl | benzyl }car banoyl nmet hoxy) -2, 3, 4, 5-tetrahydr g 1 25{3
benzot hi adi azepi ne; 20 1, 1-di oxo-3, 3-di butyl -5-phenyl - 7- et hyl t hi o- -B(NJ 2004
(R) -a-[ N-(2-sul phoet hyl ) car banoyl ] - 4-hydroxybenzyl }

car banoyl rr@t hox%( 2 3 4, 5-tetrahydro-1, 2, 5- benzot hi adi azepi ne;

1, 1- di oxo- - 5- phenyl - 7- met hyIth| 0-8-(N-{ (R -aP NGPQ%FHE

car boxyet hyl ) car bam)yl ] - 4- hydr oxybenzpl

} car baznoyl et hoxy) - 2, 3, 4, 5-tetrahydro-1, 2, 5- benzot hi adi azepi ne; 25

1, 1- di oxo- 3, 3-di butyl - 5- phenyl -7-nethylthio-S-(N-{ (R)-a

[N-((R)- Jl-]sﬁbh&&)ﬂ-cﬂbutﬂei ﬁwnylm aRiny uhlbma@h?g@xd - |NR§SFY-Larboxy-2- |

} car bano hoxy)-2,3,4,.5 etrabydro- , benzot hi adi zeplné

1, 1- di ox\é"‘e’g%épfﬂi’ﬂ amsya?w carhamey methaxyh 2 84(Netrahydro-1,2,5- _
{(R-a- ['Nm{zfoﬁhachazfeﬁ‘né( S) - 2- hydr oxy-1 - carboxyet hyi ) car bannoyl | propyl }
car banoyl ] benzyl }carbanoyl met hoxy}2, 3, 4,5 30

tetr ahydrld-@lozoaﬁ%ébml-ﬁrphdwh’iﬁmh}wuols-mﬁm&[I@«S)ﬁﬂc&%

Rpicpih
F(C‘I% CEO[ZW%E?},q&%g%l di o ?@wdﬁ%& 333’{%%:‘&% - met hyI thio-3-(1V

}car barmjobrrmﬂiimkaz)epxae, 4,5-tetrahydro-1, 2, 5- benzot hi adi azepi ne;
1, 1-Di ox %%3 di but phenf/ - 7- et hyl t h| 0- -&
(R) -a- [\ 3e,3a‘|i‘ &%P'&FW 3—me§w£thmbiia[%§&ilqs)ﬂ- by d-GR0sbEAybydroxy-1-

car bar no 3 LB -
1, 1- Di 0xg-3 3 |buhf ﬁ?} ‘%ﬁyﬂ&- 7- rr‘ng--}{1 ﬂ"z"}“f’ﬁ"”riybsegf%%?’%@ﬁm%?&][ 1-(R)-2-(S)-1
~hydr oxy 2843 S’“Ebfﬂf @r%b?}%?%lﬁ@ﬂ%epm@p 2-yl ] car banoyl
4- hyd I
G R B IR i R PR O3 RI4- RS- R
)1 éD'( %023,435 @wmlwdnmhﬂxehsdrbm}]ayﬁtfl)wdrb%m&yl(}ﬁﬁ?y&@cﬁbﬁoa 3(:|§§ 3-(R-4-(R
B%,ﬁ,r e car bano r oxybenz
car bam)y methoxy)- 29%9%&% fre zi‘"{'%ro 1,2,5- %enzot h?/adl aélepl ng and 1,1
Di oxo- 3 3.1 dbione- ws-cﬁbmmﬁqyﬂenyl-mmyitm@aqﬂaf@wmﬁoz @B R4S @ (R -4- (R -5
(R Z‘hf ntah f(%/%x | Carblc amo lmetzox 2,34,5-te -
}car bam) Aretf gag! gy y Y trahydro
15 1,25 bcnzcﬂnadlazepme

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

According to an additional further aspect of the present invention there is provided a
combination treatment comprising the administration of an effective amount of a
20 compound of the formula I, or a pharmaceutically acceptable salt, solvate, solvate of such a
salt or a prodrug thereof, optionally 'ogether with a pharmaceutically acceptable diluent or
) cartier, with the simultancous, sequential or separate administration one or more of the
following agents selected from: A
a CETP (cholesteryl ester transfer protein) inhibitor, for example those referenced and
25 described in WO 00/38725 page 7 line 22 - page 10, line 17 which are incorporated herein
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,
30 751-54, 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;



15 1, 2, 5-benzot hi adi azepine; or a pharmaceutically acceptable salt

sol vate, solvate of such a salt or a prodrug thereof. According to arg AUG 2004
addi tional further aspect of the present invention there is provided a
conbi nation treatnment conprising the adm nistration of an effective anount
of a 20 coPIHH8k the fornula |, or a pharmaceutical | yPab/cBpEshse sal t
sol vate, solvate of such a salt or §?prodrug thereof, optionally 'oget her
wi th a pharnmaceutically acceptable diTuent or carrier, with the

si mul t aneous, sequentlal or separate admi nistration one or nore of the

fol I owi ng P (chol esteryl ester transfer protein
I nhi bi torpﬁ)gor exa oﬁﬁne'%o%{aag ec?sésgr%{:e((j and as ngCI’I bed in WO 00/ 28725 :
page 7 |pwbu®P - page 10, line 17 which are incorporated hereiin by

Cuch oo Srafstedt Grper LSRN FRRRTEP 0TS wR ol G oy e

I ncor por 2,1 84]132endiUs 4 929,6J9gr ence; a MIP (m crosomal transfer protein)
i nhi bitor ;I‘HEE exanpl e those, described in,  Sci ence, 282, 30 751-54, 1998
whi ch’ ar & W%P%Yfe@mpem QT $XRAmple Ay ABgioEnSiA CAYSHHNESIEBRIACRer i vat i ve,

i ncl udi NGhHiteNah GhAeeRsiIl Fect M@Bﬁ@@aﬂﬂrﬁﬂéﬂé} blb&er, 8X ni cotinic
acid (niacin), am%l m)>l< and %l ceritrol; 18 AU(?G 0046{]\0 a%9051821 16 .

PCT/ GBO 2?1!5@713@%‘319@3# sderaprirenesip blaskert omixed slnhpibets eagdreriesgic bloksbucol ;  an

anti - obegj 140, aﬁmgﬂle@ﬁﬂok@r% AE 74 ramne (GB
2,184, 122 and 4,929, 62(:9 an anti hypertegg?%gerbo%)b%%a@u%gxanpl e an

angi ot en@li%"aé‘éﬁn\l?@ﬁtl ng enzyrre (ACE) | nh| bitor, an angiotensin H receptor

t A58 k bet
art 2961 $E1 PRaBRiePRkdheubhaPPLrylh 4 Sl BNRETBIG dlhgeer 2 Deta

andr ener 83635 st i mul ant, cal ci um channel bI ocker, an AT-1 bl ocker, a

sal ureti gyefnfl d¥nbdniuGtingorfote? BAEH) BtDeonist;
a PDK inhibitor; or
modulators of nuclear receptors fqr example LXR, FXR, RXR, and RORalpha;

15 or a pharmacentically acceptable salt, solvate, solvate of such a salt or a prodrug thereof,

optionally together with a pharmaceutically acceptable diluent or carrier to 2 warm-
blooded animal, such as man in need of such therapeutic treatment.

P;'articular ACE inhibitors or pharmaceutically acceptable salts, solvates, solvate of such
20  salts or a prodrugs thereof, including active metabolites, which can be used in combination
with a compound of formula I include but are not limited to, the following compounds:

3 alacepril, alatriopril, altiopril calcium, ancovenin, benazepril, benazepril hydrochloride,
benachli]at; benzoylcaptopril, captopril, captopril-cysteine, captopril-glutathione,
ceranapril, ceranopril, ceronapril, cilazapril, cilazaprilat, delapril, delapril-diacid, enalapril,

25 enalaprilat, enapril, epicaptopnil, foroxymithine, fosfenopril, fosenopril, fosenopril sodium,
fosinopril, fosinopril sodium, fosinoprilat, fosinoprilic acid, glycopril, hemorphin-4,
idrapril, imidapril, indolapril, indolaprilat, libenzapril, lisinopril, lyciumin A, Iyciumin B,
mixanpril, moexipril, moexiprilat, moveltipril, muracein A, muracein B, muracein C,
pentopril, perindopril, perindoprilat, pivalopril, pivopril, quinapril, quinapril hydrochloride,

30  quinaprilat, ramipril, ramiprilat, spirapril, spirapril hydrochloride, spiraprilat, spiropril,
spiropril hydrochloride, temocapril, temocapril hydrochloride, teprotide, trandolapril,
trandolaprilat, utibapril, zabicipril, zabiciprilat, zofenopril and zofenoprilat. Preferred ACE



10 aCBI antagoni st or inverse agonist for exanple as described in wga

I nO700 and EP 65635 a Mel anin concentrating hornone (MClI) ant agonﬂﬁté“ﬁ 2404
PDK i nhi bitor; or nodul ators of nuclear receptors for exanple LXR FXR,
RXR, and RORal pha; 15 or a pharnmaceutically acceptable salt, solvate,

sol vat e ofwé’d’éﬁﬁéusalt or a prodrug thereof, optional | yPEBEBOHSTIBWIith a
pharmaceutically acceptable diluent g carrier to a warm bl ooded ani mal ,
such as man in need of such therapeutic treatnent. Particul ar ACE
inhibitors or pharmaceutically acceptable salts, solvates, solvate of such
20 sal t sinhibiBrs¥oPiHe ¥ fe pREER Rivent dACHré! 12GkpHat RERBAL ehspril W ch can be
used in conbi nation wth a compound of formula I incfude but are not
limted ewsiapritat lpre rasiprmg Ak bl for wiendhe presentinyantive preirimipyl t i opri |

cal ci um amﬁ.{]&n, benazeptil, benazepril hydrochloride benazepril at,
benzoyl captopril, captopril, captopril-cysteine, captopril-glutathione,
ceranapril, ceranopril, ceronapril, cilazapril, cilazaprilat, delapril,
delapril-diacid, enalapril, 25 enalaprilat, enapril, epicaptopril,

foroxym pRtdRd ahSiste88R A antagordi @ QRSRIakuticIRSRBPRIbI saRD b1VARs, sd1Gsd HopPri |,
fosinopril sodium fosinoprilat, fosinoprihc acid, glycopril, henorphin-4,
i dr apr i | suchshltreqyreiprodregssheagef ifdr us¢ incrombinatipmwith k coreparag of formpladi nopri |,

lycium n, A .lyciumn B. . xanpril. . XLpril, .noexipril at veltipril,
nur acei nmﬁl,ud?fuybrug%‘ginﬁt Ej,mercrler ?=§8-§’§?~,‘%“d& gxgpeé ﬁﬁ%p?@?%sag@rcrﬁﬁ’ée&@rlﬁa@"’
per i ndopwiliazfan, ifievatafttdobartap) tl@fisartan asiliépdaiaitin. Partitilxdpreferrtby dr ochl ori de, -~o
qui napri |l aL ram'ﬁri |, ramprilat, spirapril, spirapril hydrochl oride,
spi r apr i FEotens H gpiagenists o pharpeeuticaliy aseentalederiyaives hamseblor psein theempcapri |
Ny Ariagh! BleldiPinyE AR dfdesht AN AR dan citbbgndol aprilat, utibapril,

, an rilat, and zo

zabi ci pr abi ci ;:1)'1 zof enopri enoprilat. Preferred ACE 1 8
AU6 2006 WO 03/051821 17 PCT/ GB02/ 05738 inhibitors for use in the present
i nvent i offhaefore iamn additional Geamperofitizt invdnition,rtheye is|provéded|aapsthdd fenddr thenal apri | at .

More preferre i,nhLbitors for uses in.the present .invention are
o pr | s of ns Atpiplel Sla3ys ploet il SomBtatEndh A b 2 PUED R,
phar mac esich @aiday, ia@eabdfaidhareamens whieh korapiesss adaihi@tisg ©fsaid animal an

15 effective amount of a compound of formula 1, or a phanmaceutically acceptable salt, -

solvate, solvate of such a salt or a prodrug thereof in simultaneous, sequential or separate
administration with an effective amount of one the other compounds described in this-
combination section, or a pharmaceutically acceptable salt, solvate, solvate of such a salt
or a prodrug thereof.
20
Therefore in an additional featore of the invention, there is provided a method of treating
hyperlipidemic conditions in a warm-blooded animal, such as man, in need of such
treatment which comprises administering to said animal an effective amount of a
compound of formula I, or a pharmaceutically acceptable salt, solvate, solvate of such a
25  salt or a prodrug thereof in simultaneous, sequential or separate administration with an
effective amount of one the other compounds described in this combination section or a

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
30 composition which comprises a compound of formula I, or 2 pharmaceutically acceptable

salt, solvate, solvate of such a salt or a prodrug thereof, and one of the other compounds



such salts or a prodrugs thereof for use in conbination with a corrpohm(ﬂI (if
formula I include, but are not limted to, conpounds: candesartan, ! AUG 2004
. candesartan cilexetil, losartan, valsartan, irbesartan, tasosartan,

telmsarta rosartan. Particularly preferred angiotensin |]

ant agoni st g'(g&%ﬁﬁ% maceutical |y acceptabl e derivatives tKEF&H029538 use in
the io present invention are candesatg an and candesartan cil exetil.
Therefore in an additional feature of the invention, there is provided a
met hod for for the treatnent of type 2 diabetes and its associ ated

conpl i caddseritediimthis coabinatibediboh ariphatmaceticelly asepretie salthsahets] soifats uch

treat nent ich.conprises.administeri.ng to said ani. an 15 effective
amount off SHC %%‘o%ﬁd’f%fﬁ“&%?fﬁéﬁgﬂ%§°°@P°’gw&ﬁ§rpﬁﬁwﬁ%ﬁ“g§lﬂ 3pCeR table salt,
sol vat e, difehtvatlcerrief. such a salt or a prodrug thereof in sinultaneous,

sequential or separate admnistration with an effective anount of one the
ot her conpounds described in this conbination section, or a

phar ”?CGHEdoﬁﬁh%tbaaﬁﬁﬁ&ta%&?of%ﬁnseﬁﬂh\/&ﬁ%m iY?lto%idQﬁaiiﬂE&n itd or a
prodrug thereof. 20 Therefore in an additional Teature of the invention,
t her e i scompowndetiommpeLiesd pemegestealiygecepiablemspltpplyete whasrdisedhons in a
var m bl OaRe a SR herSbiS tahe BPMRe oltlr AifHSbuRs BiiBed b GRIBRBaYAH CN
conpri ses admni.stering to said ani ma effectlve ampunt o a conpound
of f or nuseation orgrpharmesauticaldcascentabld saltasodents, stivate efzsuch 2 sall aratpeqdreg| vat e of
such a 25 .salt or a prodrug thereof in sinultaneous, sequential or separate
adm nistration with an effective anount of one the other conpounds
descnébed in thi's conbination section or a pharnmaceutically acceptable

salt, solvat 0 1 or. a.prodrug. of . 30 According to
271 ur  her i ARG et T B R v DO MBS I Sormertind | c
conposi t a)arcowtpouid afdommil sk or aplaonmpeuinallp hedepuabie kat, solvae, salvpteaf smheut i cal | y
accept abl e ¢ sal td SO vatF Si?rl vuat E\oOf uch a salt or a prodrug thereof, and
one of thESTRE d&%%r%‘%ﬁﬁﬂd?al 8 ROSOHFGI M 03/ 051821 18 PCT/ GBO2/ 05738
descr i beb) dna of thestheeadmpuahdsaizscided inathis @bmbinpliar ssetawr b Ghirngcaticalyt abl e
salt ‘15 Soéc\éggta le ssa?tl, go%a?e, solvate of such a salt or a prodrug thereof; in a second unit dosage

form; and

c) container means for containing said first and second dosage forms.

According to a further aspect of thé present invention there is provided a kit comprising:
20 a)acompound of formula I, or a pharmaceutically acceptable salt, solvate, solvate of such
a salt or a prodrug thereof, together with a pharmaceutically acceptable diluent or carrier,
\ in a first unit dosage form; |
b) 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, in a second unit dosage
25 form; and

¢) container means for containing said first and second dosage forms.

According to another feature of the invention there is provided the use of a compound of
the formula [, or a pharmaceutically acceptable salt, solvate, solvate of such a salt ora
30 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, in



of such a salt or a prodrug thereof, in association with a phar ITB.CEl,rt :jl?ﬁlfﬁ/
acceptable diluent or carrier. 5 According to a further aspect of i 004
present invention there is provided a kit conprising a conpound of fornula
1, or a phﬁr rr?ﬁsguti cally acceptable salt, solvate, solvate of such a salt
or a prodr 8‘” Pdof, and one of the other conpounds desBET/BBOR/GSTES8t hi s
conbi nation section or a phar maceuti'gcal | y acceptable salt, solvate,

sol vate of such a salt or a prodrug thereof. 10 According to a further
aspect of the present invention there is provided a kit conprising: a) a

conpou n‘ihe%aﬂu@z{c}:ﬂ]fé 8f dme@itafier? ?&rug?ﬁgﬂ% f'ﬁg aut;ﬁeﬂ%‘f%hggh@%ﬁﬂo&e 0l vate,

sol vate of suc a salt or a pro ereof, ina ftirst’uni't dosage form
b) one dfpet2hiabetehend BoHagsonateldcatapcrtidne dh 4 warinhbleodedrdnimal} sucnasseart i on or a
pharmaceutically 15 acceptable salt, solvate, solvate of such a salt or a
prodrug thereof; in a second unit dosage form and c) container neans for
cont ai niAwgorsaigdo hhotlsdr fernde sEihO irhetimabere isqiroWdedAe Bdedif AGompoudd ofir t her

aspect of fhe esent invention there i ovided a kit conprising: 20 a)
2 CortpoUbiiBRE biekaPhaTaceicd N assniahlatsl ©Lyele, soliie el EMrE, soi vat e,
sol vat e ppfdnggi@breaf, Bl éneQdf tik E@EbMPoInACAQE bed P BR ddRlbiNibA sdtion, or
pharmaceutical |y acceptable diluent or carrier, in a first unit dosage

form b)2 RIAEESEItCRRYY JchRIpbIE 8att BRI MRlG sefate Pf ssl 2 salt g pyodtygtiereal iton secti on
or a phahdBaRitdchirdbf ¥ medicafdt #thSe ﬁ.ai.émﬁﬁén\fgm?emkdéaﬁ& Rhaidsma salt or

a prodrug thereof, in a second unit dosage 5 form and c) container neans

for contiavamrijosist aimal.spchasdnadecond dosage forns. According to anot her
featyre of the invention there is provided the use of a conpound of the
formula T, or a pharmaceutically acceptable salt, solvate, solvate of such
a salt d¥ccardd tppderthesaspaeof 81 presaut ipisatiors thern s ppvided wenmiinptigr descri bed in

Sol vat o of iant Ry REle R arhisrion CERRERH &Rl PAERRRRIN T 00 a7 051621
PCT/ GBO Zp8it8R or a pharmacenutically acceptable salt, solvate, solvate of such a salt or a prodrug
thereof, optionally together with a pharmaceutically acceptable diluent or carrier, with the
15 simultaneous, sequential or separate administration of an effective amount of one of the
other compounds described in this combination section, or a pharmaceutically acceptable
salt, solvate, solvate of such a salt ora prodrug thereof, optionally together with a
pharmaceutically acceptable diluent or carrier to a warm-blooded animal, such as man in

need of such therapeutic freatiment.

Examples

"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,
25 400, 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).
Unless otherwise stated, chemical shifts are given in ppm with the solvent as

internal standard.

30 Abbreviations
DMSO dimethyl sulfoxide
THF tetrahydrofuran



19 the manufacture of a nedicanent for use in the the treatnent of

met abol i ¢ syndrone or type 2 diabetes and its associated conpli cat §gnsyg 10k
a war m bl ooded ani mal, such as man. According to another feature of the

i nvention gpegf i S. provided the use of a conpound of 5 the fornmula I, or a
phar maceut "Ca¥% 83t cept abl e salt, solvate, solvate of suPRTSGBEUISH3R, g
prodrug thereof, and one of the othepypconpounds described in this

conbi nati on section, or a pharmaceutically acceptable salt, sol vate,
solvate of such a salt or a prodrug thereof, in the manufacture of a

medi camepycf Or  Ysfadifin bl ghdrfdaft ment of hyperlipi daem ¢ conditions in a
war m bl ooded ani'mal, such as man. 10 According to a further aspect of the
present DMaht i slimethpemitiopypdiesyi ded a conbi nation treatnent conprising the
adninist{ation qﬁ an effective anmount of a conpound of the- formula I, or a
pharmaceutical ly %cceptable salt, solvate, solvate of such a salt or a
prodrug st hereofsingbgpti onal |y together with a pharnmaceutically acceptable
diluent qQr carrigr,. wth the 15 sinultaneous, sequential or separate

adnmi nfst fati on WBIEt ef fecti ve ampunt of one of the ot her conmpounds

descri beg in thiguaganbi nation section, or a pharmaceutically acceptable
salt, solvate, solvate of such a salt or'a prodrug thereof, optionally
together™ith a m‘HHHthaceuti cally acceptable diluent or carrier to a

war m bl oggled aniyygdd sisgith as man in need of such therapeutic treatment. 20
Exanples 'H NVR and 13 C _NVR neasurenents were perforned on a Varian

Mer cury w0 or dpuPleLef mfinist pl us 400, 500 or 600 spectroneters, operating
at ' Hofrgguenci agofftriglef, 25 400, 500 and 600 MHz, respectively, and at 13C
frequenci es of 75, 10 125 and 150 MHz, respectively. Measurenents were
made on e deIﬁ@“@@bﬂQﬂ%@%ﬁ Unl ess otherwi se stated, chemical shifts are

gi ven inEQ&IH%IWI.th the solvent as internal standard. 30 Abbreviations DMSO

di ret hyl “sultoxide TIC tetrahydrofuran o
3-(4-{2-[Benzyl(hexvl)aminol-2-oxoethoxy }phenvl)-2-ethox ypropanoic acid

15 (i) Bthyl (28)-3-{4-[2-(benzvioxy)-2-oxoethoxylphenyl } -2-ethox ypropanoate

To a solution of ethyl (25)-2-ethoxy-3-(4-hydroxyphenyl)propanoate (23.8 g, 100 mmol,
prepared as described in W(099/62872) in acetonitrile (200 mL) was added anhydrous
potassium carbonate (31.9 g, 231 mmol) followed by benzyl bromoacetate (17.4 mL, 110
30 mmol) and the reaction mixture was refluxed ovemnight. The reaction mixture was allowed to
cool to room temperature, insoluble salts were filtered off and the solution was concentrated -
) in vacuo. The residue was taken up in ethyl acetate (300 mL), and the organic phase was
washed with aqueous NaHCO; (3 x 100 mL) and brine (100 mL), dried over anhydrous
MEgS0y, and concentrated in vacuo. Purification on silica gel with methylene chloride as the
25 eluent and collection of pure fractions yielded 22.4 g (58%) of a yellow oil.

'H NMR (400 MHz, CDCL;): & 1.16 (t, 3H), 1.22 (t, 3H), 2.93-2.97 (m, 2H), 3.35 {m, 1H),
3.60 (m, 1H), 3.97 (m, 1H), 4.16 (g, 2H), 4.64 (s, 2H), 5.23 (s, 2H), 6.82 (d, 2H), 7.15 (¢,
2H), 7.32-7.39 (m, SH).

e NMR (100 MHz, CDCls): § 14.3, 15.2, 38.6, 60.9, 65.6, 66.3, 67.0, 80.4, 114.6, 128.5,
128.6, 128.7, 130.6, 135.3, 156.7, 169.0, 172.6.



1 8 AUG 2004 WD 03/051821 PCTYGEB02/ 05738 20 Pd/ C pal | adi um on charcqﬁL
DVAP di met hyl am nopyridine t triplet s singlet 5 d doublet g quar't AUEHmL
mul tiplet bs. broad singlet din doublet of nultiplet - w bt broad triplet
dd doubl et _of doublet Exanmple 1

(2S) - 3- (4- PR BB (hexyl ) ani nol - 2- oxoet hoxy) phenyl ) - 2- ePEB/GBOYEHIN0I ¢ aci d
is (i) Ethyl (2S)-3-{4_T2-fbenzyl oxy) o2- oxoet hoxyl phenyl

| . 2- et hoxypropanoate To a solution of ethyl

(2S) - 2- et hoxy- 3- (4- hydr oxyphenyl ) propanoate (23.8 g, 100 mmol, prepared as
described in W99162872) in acetonitrile (200 nL) was added anhydrous
potaSS|un1carbonate 31.9 g, 231 nnDI) follomed by benzyl bronpacetate

(17. 4 ni, Gip g ethep 340K ‘ sttaacisl was refl uxed overni ght. The

reaction mxture was al Iovved to cool to roomterrperature i nsol ubl e salts
were filtered off and the solution was concentrated in vacuo. The residue
was takenTepm solutéarhyf etybt(29)e-{B0(bahyloxgpe-okbethaayphsiyt) - Po@sLyp&Rnoaas hed

VI\\/AgtS& an@ ¢o %% ﬁhm 1% @5515})1113‘%%@@@%?{“&%@ ?‘%Ia(le%é-lof"vﬁél gln h [13 Iu 2 ne

chl ori de :asctmhemﬂﬁrcemmydwgdnméﬂ l@6ér @ﬁnc@f;heﬁurﬁeésﬁécbt QB&DYieEJpQ%QrQZ 4.9
(58% of a yel 0i l 1HN 4 CDC13 , 3H), 1.22 (t,
2. 9% t% gﬁ?‘éﬂ 8‘1%%;‘2 a plugsef ?%JFF anﬂ!llb‘e ﬁlyafgwaﬁﬁpncsmtcm 16
Eq, g;)l) AMdtsaﬂaﬂw15@@3%3faﬁgﬁt,yeﬁo\88u(d 2H), 7.15 (d, 2H), 7.32-7.39
m
_ 0 "HNMR (400 MHz, CDCL): & 115 (t, 3H), 121 t, 3H), 2.93-2.98 (m, 2H), 3.35 (m, 1H),
3.60 (m, 1H), 3.97 (m, 1H), 4.16 (g, 2H), 4.65 (s, 2H), 6.84 (d, 2H), 7.17 (4, 2H), 8.48 (bs, -
1H)

*C NMR (100 MHz, CDClz): & 14.3, 15.1, 38.5, 61.0, 65.1, 66.4, 80.3, 114.6, 130.7, 130.9,
15 1564, 172.7,173.7

(iii) Ethyl (25)-3-(4-{2-[benzyl(hexyl)amino]-2-oxoethoxy} phenyl)-2-ethox ypropanoate

To a solution of {4-[(25)-2,3-diethoxy-3-oxopropyl)phenoxy)acetic acid (0.110 g, 0.37
20 mmol) in methylene chloride (3.7 mL) were added N-hexyl-benzylamine (0.079 g, 0.41 -
mmol) and DMAP (0045 g 037 mmol) followed by Il-ethyl-3-(3-

j dimethylaminopropyl)carbodiimide hydrochloride (0.071 g, 0.37 mmol) and the reaction
mixture was stirred at room temperature overnight. The mixture was diluted with mnethylene
chloride (25 mL), and the organic phase was washed with 5% HCI (3 x 25 mL), aqueous

25 NaHCO; (25 mL), and brine (25 mL), dried over Na;SO4, and concentrated in' vacuo.
Purification on a prepacked column of silica gel (Isolute® SPE Column, 5 g Si/25 ml) with
methanol (0-1% gradient} in methylene chloride as the eluent yielded 0.139 g (80%) of a

colourless cil.

30 'HNMR (400 MHz, CDCl;): § 0.81-0.90 (m, 3H), 1.11-1.32 (m, 12H), 1.46-1.62 {m, 2H),
2.88-3.00 (m, 2H), 3.21~3.29 and 3.29-3.40 (2m, 3H, rotarers), 3.59 (m, 1H), 3.95 (m, 1H),



30 13C NWR (100 MHz, CDC13): 8 14.3, 15.2, 38.6, 60.9, 65.6, 66.3, 67.0,
80.4, 114.6, 128.5, 128.6, 128.7, 130.6, 135.3, 156.7,169.0, 172.6.1 gLAEG 2004
. AUG 2004 WD 03/051821 PCT/ GB02/05738 21 (ii) 4- 2S -2 3-Diethox -3-oxo O |

henox acet (é)ﬂsTo a solution of ethyl

(25)-3-{4-%‘%165 &2y 1 oxy) - 2- oxoet hoxy] phenyl ) - 2- et hoxypr oBEHEROMSTS (22, 33

g, 57.8 mol) in freshly distilled THg (290 n.) was added Pd/C (10% 3.1 g)

and the reaction m xture was hydrogenat ed under atnospheric pressure at

roomtenperature overnight. The mxture was filtered through a plug of

Cel i te ami16-aeofid, DED! £60BE 4:@11'\/%@ Nt %ﬁﬁnersD ry mcu mLzaf il@rrgtal]n@rs? KA 97N

of a light yeIIOW0|I io'HN VHz, , [), 1.21

(t 3H), deE @Hm@m)'f'@'@sﬂ(@ﬁ@b 360(m 11-1), 3.97(m |H),
.16 (g, 2H), 4. 65 (s, 2H), 6.84 (d, 2H), 7.17 (d, 2H), 8.48 (bs, 11-1)
3CNNR(1OOM—|Z CDC13): S 14.3, 15.1, 38.5, 61.0, 65.1, 66.4, 80.3,

114.6, 13 mmogmm@cgﬁms 91¥422,15.11 235,263, 20 1, Z8.4\8l1.4( 2155,-384( 46.8,

2- [ benzvl X ) ypr an ate To a_solution

of (a7 (255 542 Fe0A 56T 8Rs B B It T S e 126 %, 18, §268, 37 20

nmol ) i n 1818h1Be.ne 13012, 0030de 1665,7136.9, 14912¢ 136ldetsay, h.l@snl wﬂlzwﬁm gﬂm(o 079

g, 0.41 mol d DNVAP (0.045 g, ''0.'37 ol ) fol ovvedb -et hyl -

di et h. yI™8%% bg@ﬁﬁ‘f@%ﬁ%%“ﬂ@%ﬁé@ﬁﬂ I”ﬁé“*(@’l’@t?@c@) 0.37" rrm)l) and

the reaction mxture was stirred at roomtenperature overni ght. The

m xture was dil uted with nethyl ene  chl orlde (25 m_) and the organi c phase

was V\ﬁShéW) $) 6 ;.__L' Ty !"..__L.ez l_:' LAOR Y3 PITER YN +6 X VIIODAnyic aCId nd brine

(25 myp, dried over Na2SO4, and concentr at ed in, vacua. Purification on a

prepacked columm of silica gel (Isolute(r) SPE Ool um, 5 g Si/25 nL) with
net hanol Y- 29 gpletignenef ?thylneiﬁﬂ-l?’dﬂddeT@VKW}'Ja@unfbﬂeZ-eXQSFMyhtaiyueﬂ 0.139

g (80% I oj | 0 (m

£.(5%0 Sty et ol MY 0 b B . B Fhsf 8

3. 21- 3. 2dQHds@utixg- ardithe (rmpom X fuge mem«?d aBrc®? {emperfakire oSer@izh( 1helH)
reaction mixture was acidified with 2M HCI and extracted with ethyl acetate (3 x 25mL). The

15 combined organic phase was washed with brine (25 mL), dried over Na;SO;, and
concentrated in vacuo to afford 0.068 g (90%) of a colourless oil.

'H NMR (400 MHz, CDCls): 6 0.80-0.92 (m, 3H), 1.11-1.18 (m, 3H), 1.18-1.33 (m, 6H),
1.46~1.63 (m, 2H), 2.87-3.11 (m, 2H), 3.20-3.30 and 3.32-3.45 (2m, 3H, rotamers), 3.61 (m,

20 1H), 4.01 (m, 1H), 4.61 and 4.63 (2s, 2H, rotamers), 4.67 and 4.75 (2s, 2H, rotamers), 6.77
and 6.88 (2d, 2H, rotamers), 7.10-7.40 (m, 7H), 8.79 (bs, 1H).

3C NMR (100 MHz, CDCl;): § 14.0, 15.1, 22.6, 26.6, 27.1, 28.4, 31.5, 31.5, 31.6, 38.1, 46.5,
46.6,48.5, 50.7, 66.7, 67.4, 67.7, 79.9, 114.6, 114.7, 126.7, 127.5, 127.8, 128.2, 128.7, 129.0,

s 130.1, 130.1, 130.6, 130.7, 136.5, 137.0, 156.9, 157.0, 168.5, 168.6, 175.6. (The number of
peaks is larger than the number of carbon atoms due to rotamers.)



1 8 AUG 2004 WO 03/051827 PCT/ GB02105738 22 4.10-4.19 (m 2H), 4.60 and
4.61 (2s, 2H, rotaners), 4.65 and 4.73 (2s, 2H, rotaners), 6.77 and 8cAUE7Z004
(2d, 2H, rotaners), 7.07-7.37 (m 7H). 13C NWR (100 MHz, CDC13): 8 13.9,

14. 2, 15-1“m&§m?w2 6.5, 27.1, 28.4, 31.4, 31.5, 38.4, 46.3, s 46.5, 48.2,
50.5, 60.7, 66.1, 67.5, 67.8, 80.3, 114.4, 114.5, 126.6, PEXGB2051387 6,
128.0, 128.5, 128.8, 130.2, 130.2, 13284, 130.5, 136.6, 137.2, 156.8,

156.9, 168.0, 168.1, 172.4. (The nunber of peaks is |arger than the nunber
of carboa atops_due to rotaners.) (iv) 2 -3- 4- 2- 1 ex | am no -2-oxoet hox
hen 1 -2 o0 anoic acid 10 To a solution of ethyl
(2S)-3-(4-{2-[ benzyl (hexyl ) am no] - 2- oxoet hoxy) phenyl ) - 2- et hoxypr opanoat e
(0.080 g, 0.17 muol) in THE (8 6 m.) was added 4.3 nL of a-0.10 M Li OH

sol ut i on {ahc-Ethoxy-g+4 I biérsy ] ating )
overni ght. The reacti on m xt ure was aci di MM ract ed
with ethyl acetate (3 X 25rrL) The 15 conbi ned organl C phase was washed

w th brinEdR5 t ed acuo to afford

0.068 g (90% of a colourless oil. - ° 0.80-0.92 (m
3H), 11¥%L*{%%‘i?m3kb 118133(m6H) 146163(m2H) 2.87-3.11

(m 2H), 3.20-3.30 and332345(2m 3H, rotaners), 3.61 (m 20 1H), 4.01
(m 1H), .4.61 and 4 rotaners), 4.67 and 4.75 (2s, 2H,

2S
r1 l(:; arrﬁg Sé o &, Szzzgin‘éf 64 &@Sk%@dlﬂquy&mxapmpympheﬁomac?gé%c(crzrgo gﬂ"%g 08_:,7791( bs,
31.5, 31, SO, i ok 5°]§H;h§eé’ g’é’%évﬁg%ﬂ‘}“sfd]%é‘e’%’l 96’)‘%’ lethylamine 7 §0.680 a,14. 6 ’
Ly 1 et s i g M i 0
1 e nu
peaks s lLar ger t%&c’p)&ﬁe bnetljlr%1 hgf’m(?@%g% (i&glmﬁ 8é JPEIOJr 0%65@61@!18 AUG
2004 WO UW@SMEUP@'#@@Zﬁﬁﬁﬁ%Uﬁ&VMI "EheZmixture was diluted with methylene
chloride (25 mL), and the organic phase was washed with 5% HCl 3x 25 mL), aqueous
NaHCOs; (25 mL) and brine (25 ml), dried over Na;SOy4, and concentrated in vacuo.
15 Purification on a prepacked column of silica gel (Isolute® SPE Columm, 5 g 8i/25 mL) with

methanol (0~-1% gradient) in methylene chloride as the eluent vielded 0.125 g (70%) of a
colourless oil.

1
HNMR (400 MHz, CDCls): § 0.82-0.92 (m, 3H), 1.16 (t, 3H), 1.19-1.33 (m, 9H), 1:45-1.65
2 (m, 2H), 2.82-2.90 (m, 2H), 2.91-2.98 (m, 2H), 3.12-3.21 and 3.29-3.42 (2m, 3H, rotamers)

3.50-3.65 (m, 3H), 3.95 (m,1H), 4.16 (q, 2H), 4.39 and 4.65 (2s, 2H, rotamers), 6.75 and 6.86
(2d, 2H, rotamers), 7.10-7.34 (m, 7H).

13
C NMR (100 MHz, CDCly): & 14.0, 14.1, 14.3, 15.1, 22.6, 26.5, 26.7, 274, 29.0, 31.5, 31.6,
25 33.9, 353, 385, 45.9, 48.1, 48.3, 48.9, 60.8, 66.2, 67.5, 80.4, 114.5, 126.4, 126.9, 128.5,
128.9, 130.1, 130.2, 130.5, 130.5, 138.3, 139.2, 156.9, 157.0, 167.6, 167.8, 172.5. (The

number of peaks is larger than the number of carbon atoms due to rotamers.)

(i) (285)-2-Ethoxy-3-(4-{2-Thexvl( 2-phenylethyl)amino]-2-oxoethoxy }phenyl)propanoic acid

30

To a solution of ethyl (23)—2-ethoxy—3—(4-{2—[hexyl(2~pheny]cﬂ1yl)amino]-2—
oxoethoxy } phenyl)propanoate (0.081 8. 0.17 mmol) in THF (8.6 mL) was added 4.3 mL of a



2S -2-Ethox -3- 4- 2- hex 12- hen leth i am no -2-oxoethox hen | ro g{\ﬁ@i
acid s (i) Eth 1 2-ethox -3- 4- 2- hex | 2- hen leth | amno -2- oxd 2004
. hen I proRanoate To a sol ution of

{4-1(29) -2, 3-di et hoxy- 3- oxopropyl ] phenoxy}acetic acid (0.110 g, 0.37 mmol)
in nethyl e N GHISHRI de (3.7 M) were added N-hexyl - 2- phenyCgiangtasisne (0. 080
g, 10 0.39 mvol) and DVAP (0.045 g, 0437 mmol ) followed by 1-ethyl-3-(3-
di met hyl ani i nopropyl ) car bodi i m de hydrochl oride (0.071 g, 0.37 mml), and
the reaction mxture was stirred at roomtenperature overnight. The
m xture \wa® 1 LiOEe ol dnhari@ethd Ydasiish msamrerwag%uﬁé’@at%bm t@ﬂ%ﬁtﬂﬁ@i@ 4 C. phase
was washed with 5% HCL (3 x 25 niL ueous and b ne (25
mL), dri dfiespekiomnmxgos wap aeidifehwi tzivé Sajandmxm@csbwm: sthPlncr-tﬁiied&m?émlbn a

k t th
et hanol T2 pThell ordiiy ShadNas, bl N bR ORI Bied? olbr NS0 Thly 0117
g (70% obncantm@clmmhacsteaffntdOO?S‘Q—(QBIWRo{ﬂﬁH)dezs,mDDCI 3): 5 0.82-0.92 (m

3H), 1.16 (t, 3H), 1.19-1.33 (m 9H), 1:45-1.65 20 (m 2H), 2.82-2.90 (rn,
2H), 2.91-2.98 (m 2H), 3.12---3.21 and 3.29-3.42 (2m 3H, retainers)

3. 50- 3. 65HNNMR 1\@};9@]) _14%31,
r ot aners), 733?1% Cﬁ%(?lolﬁzzﬁoég éfﬁailﬁﬁ)erl g o %ﬂ) Q%oaﬂﬂs(g;ﬁﬁg(ﬂm %g% NVR

(100 MHz (m@@lﬁﬁo-@aﬁn@ 13:00-3.094mg 1H), 3. 111—% 22@3 353814 (29, FHavAmeRy. 0,
31.5, 31. 3 8 ,
67.5, 80 32?0_31@ o 3ﬂ)2 453 é’lzlgﬁ .29 3%54%61(%%%1,‘ “’1‘%83“’ 6%3(9)""5%%?%8‘1’?{ ’130. 5,

138. 3, 13@31261’315609731911,@, &@57036, 1W67.8, 172.5: (The nunmber of peaks is
| argey, than the nunber of carbon atoms due to rotaners.) (ii) 2S -2 Ethox
-3- 4- 2- ex 12- hen leth 1 am no -2-oxoethox hen 1 ro anoic acid 30 To a

sol ution 'S@INMR\@IOOM D@pHhd14.0 314 U{131] 262 E220 6,61, BT.BY28 R B 50} .-

oxoet o e Ags BT RLE A, 185 B S o bV ) o, "0
sol uti on 13md, 130el, 18861 130V, TBXL,UI39.10a56.9L i5710e U6&t, 168.[1 1566TPEha nbifmBer of

overn g htpéaks is larger than the number of carbon atoms due to rotamers.)
15

BIOLOGICAL ACTIVITY
Formulations

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

25 U2-08S, (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
mM L-alanyl-L-glutamine,10% fetal calf serum, at 5% CO,. Phosphate buffered saline
(FBS) without addition of calcium or maghesium was used. All cell culture reagents were

30 from Gibco (USA) and 96-well cell culture plates were purchased from Wallach.



The reaction mxture was acidified wth 2M HC1 and extracted with eth
acetate (3 x 25nL). The conbi ned organi ¢ phase was washed with bri rfle@lélifslﬂl]h
m.), dried over Na2SO4, and concentrated in vacuo to afford 0.073 g (96%
of a col ourl ess 0|I 5 "H NWR (400 MHz, CDCI 3): 8 0.82-0.93 (m 3H), 1.15
(t, 3H), 1MUBPPSHR (1 6H), 1.47--1.62 (m 2H), 2.80-2. BOTIGHI2GHS
3.00-3.09 (m 1H), 3.11-3.21 and 3.3253.44 (2m 3H, rotaners), 3.50-3.67
(rn, 3H, 4.01 (m 1H), 4.40 and 4.66 (2s, 2H, rotaners), 6.75 and 6.85
(2d, 2H, rotaners), 7.10-7.35 (m 7H), 8.86 (bs,1H). 10 13C NWR (100 MHz,
CDCl 3): 614.0, 14.1,15.1, 22.6, 22.6, 26.6, 26.7, 27.3, 289, 31.5, 31.6,
33.8, 35.2, 38.1, 46.1, 48.3, 48.4, 49.0, 66.7, 67.4, 79.9, 114.6, 126.4,

127.0, 1 2, 139.1, 156.9,
157. 0, 1%%6‘%%&%%9%90%@80% é%gzéigs §§8I arger than the nunber

of carbo Ner.s. 15 Bl OL CA Y .E ations
Corrpoundgwﬁér?eag@glglﬁgﬁk mom?dggi%s#ﬁ”ggggk Eﬂbﬁﬁp"m Bef ore
assays, Lsdifeedse ﬁa%bﬂéﬂ@&%r \sr(a'aﬁé catsistdlof elvd dhpldvBingrhigupiiir € nedia. 20
GENERAL CHEM CALS AND REAGENTS Luci ferase assay reagent was purchased from

Packasd, binding Smsmeb itfllGAC@@%ﬁf’é’sCR@mCT CEEAMIRAT, plog@rma:rthh Vent pol yner ase

from New E NES RE CO\IDI TI QNS 25 u2- GS,
(CBteogenlc S %% PP@%?EB‘)‘“‘&%?‘BW%?? gthe

eXpandedm&@d’ageéﬂs@a@éﬁusmg%hsdmﬁov%ﬂspﬁr@aﬂ%aﬂﬂleaumer SI x. Cells Were
cultured_in Dul becco's nodified Eagle ium with 25 nM gl ucose, 2

mM gl ut ak¥piessiop vactorsysed aie heppd upongiShis{Firetagenee leae@tprsmmmnger um at 5% COR.

Phosphat LSdi ciumor . gne3| um
was ‘}used‘.gc I gie ;gnzﬂﬂltturen%g}g?@g wekged %g * %( na"h 96- wel |

cel | seul pasitRonpl 46 of mtﬁsmcsbmmknwmm Ecﬂlbbbed ﬂ:y&xﬁ'-ﬁxﬂ@l@éiom $3/ 051821

PCT/ GB02/ 05738 ) ..
fragment encoding the nuclear localisation sequence from T antigen of Polyoma Virus.

The nuclear localisation sequence was constructed using annealed overlapping
oligonucleotides creating Nhel/Kpnl sticky ends
(5-CTAGCGCTCCTAGAAGAAACGCAAGGTTGGTAC-37). The ligand binding

15 domains from human and mouse PPAR« and human and mouse PPARy were PCR
amplified as Kpnl/BamHI fragments and cloned in frame to the GALA DNA binding
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:
) 20
vector encoded PPAR subtype sequence reference’
pSGGALLPPa hm PPARx §74349, nt 625-1530
pSGGALmFPPa murine PPARa X57638, nt 668-1573
pSGGALNWPPg hurnan PPARY V63415, nt 613-1518
pSGGALmPPg murine PPARYy U0913é, nt 652-1577




25 PLASM D CONSTRUCTS FOR HETEROLOGOUS EXPRESSI ON St andard reconbi nigt DNA
techni ques were carried out as described by Ausubel (7). The Lucif A5 2004
reporter vector, pG.5UAS (clone consists of five copies of the GAL4 DNA s
bi ndi ng sequence, 5 - CGACGGAGTACTGICCTCCGAGCT-3', cloned into the Sacl Xhol
sites of pYBBBFBAbter (Promega). The SacUxhol fragnent BEFERIMYG™Bhe UAS
sites was constructed usi ng anneal ed ggver| appi ng ol i gonucl eoti des.

Expressi on vectors used are based upon pSGh (Stratagene). Al vectors
contain an EcoRUNhel fragnent encodi ng the DNA bi nding domai n of GAL4
(encodi ng am no acid to_gosi tions 1-145 of database accessi on nunber
P04386) f ol | owEderd P Bsleptde posivens efdiatarbaseeniryusedjmenpressikeitandbindisg nucl ear

| ocal i satj,on..sequence from T antigen of Polyoma Virus. The nuclear

| ocal i sat1on Sequence was constructed using anneal ed overl appi ng

ol i gonucI'BANSIENTCTRANSFRCNONY Kpnl  sticky ends

(5" - CTAGCGCTCCTAGAAGAAACGCAAGGTTGGTAC-3'). The ligand binding 15 domai ns

from hun@oﬁﬁ@mmlb?%cﬁ’%pﬁ.@%e%ﬁwsfmex@'aﬁ%v%d EEA’%#W%@% anpl i fied

as Kpnl BamlH fragnments and cloned I1n frane to t ng domain
and t e nmuobeeriglt befate teatfedions. diméine celEhversegpsanieed, wished dndpeiadd d

constructs use wer e nfirmed b equencing. The foll ow ng expressi bn
vectors W& rcgmﬂg'@an?“oﬁt 2?9%?%#85 gﬁ‘fnm‘%rﬁﬁg@é Pl fés resspended i OHERRREP PPAR

subt y pes eguesteenttbs bLAteal 1 ROHEALRRRA RnERmaRRARA B3 1ceﬂkus§§§' 530
PSGGALnPPanur i ne PPARccX57638, nt 668-1573 pSGGALhPPghuman U63415, nt

613- 1518 virs@snbairbepiae fan @Pmm;@&um befotelel&cidportidh ah\RED YOEH0 JRO
03/ 035 182 ]in E}%Htf%&gn]é%ﬂ%x&m il% 8.5'1111%%%{':3&& total of 50 ug DNA was added to each

10 batch of 0.5 ml cells, including 2.5 ug expression vector, 25 ug reporter vector and 22.5 LE

unspecific DNA (pBluescript, Stratagene).

After electroporation, cells were diluted to a concentration of 3207000 cells/ml in DMEM
without phenol red, and approximately 25’000 cells/well were seeded in 96-well plates. In
15 order to allow cells to recover, seeded plates were incubated at 37°C for 3-4 hours before
addition of test compounds. In assays for PPARGQ, the cell medium was supplemented with
resin-charcoal stripped fetal calf serum (FCS) in order to avoid background activation by
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 Analyti.cal
20 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
treatment, the FCS was centrifuged and filter sterilised in order to remove remnants of

charcoal and resin.

ASSAY PROCEDURE

Stock solutions of compounds in DMSO were diluted in appropriate concentration ranges
in master plates. From master plates, compounds were diluted in culture media to obtain

test compound solutions for final doses.



refers to nucleotide positions of data base entry used to express the

| i gand bi ndi ng TRANSI ENT TRANSFECTI ONS Frozen stocks of cells fron1ﬂd%éﬂ@am‘
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i’or calculation of EC5q values, a concentration-effect curve was established. Values used

were derived from the average of two or three independent measurements (after subtraction
15 of the background average value) and were expressed as the percentage of the maximal
activation obtained by the reference compound. Values were plotted against the logarithm
of the test compound concentration. ECsg values were estimated by Jinear intercalation
between the data points and calculating the concentration required to achieve 50% of the

maximal activation obtained by the reference compound.

The compounds of formula I have an ECsq of less than 0.51umol/} for PPAR« and preferred

compounds have an ECsq of less than 0.05umol/] for PPAR. The compounds of formula

I are a select group of compounds in that they are more potent with respect to PPARc than

with respect to PPAR,. It is believed that this relationship is important with respect to the
25  pharmacological activity of the compounds and to their therapentic profile.

In addition the compounds of the present invention exhibit improved DMPK (Drug
Metabolism and Pharmacokinetic) properties, for example they exhibit improved metabolic
stability in vitro, and also exhibit favourable dose response curves in vivo. The

30  compounds also have a promising toxicological profile.



PCT/GB02105738 After adjustnent of the amount of cell mediumto 75 |

-each well, 50 Al test conpound solution was added. Transiently traﬁ§ﬂgﬁﬂgu
cells were exposed to conmpounds for about 24 hours before the |uciferase
detection assay was perfornmed. For |luciferase assays, 100 | of 5 assay
reagent was added nanually to each wel!$ and plates were left for
approximately 20 mnutes in order to allow lysis of the cells. After

| ysis, luciferase activity was neasured in a 1420 Multiwell counter,
Victor, fromWallach. Reference coqgoundg The TZD pioglitazone was used as
ref erence substance for activation h human and 1o nurine PPARy.
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of the background average val ue) and were expressed as the percentage of
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pl otted agai nst the_Logarithm of thg test conpound copeeﬁtration. EC50

val ues were esting by 1] ai_LqQ r N “het we the data points and
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activation obtai negs B opffddnds of fornul a
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conmpounds an o.their fher ut.j ofile. In addition the conpounds of

t he predeHe gﬁ@!@?ﬂ%ﬁ?e ﬁ?ﬁ?ﬁqad?'? Srrt%%gé)%d DVMPK (Drug - Metabolism and

Phar macol dnetic) properties, for exanple they exhibit inproved netabolic

stability in vitro, and also exhibit favourable dose response curves in

vivo. The 30camoppowrdiectddsoothave a promi sing toxicol ogical profile. 1 8 AUG

20041 o (28)-3-(a {2_[Benzyl(hexyl)amino]-2—oxoethoxy}phenyl)-Z-ethoxypropanoic acid ;
(285)-2-Ethoxy-3-(4- {2-[hexyl(2-phenylethyl)amino]-2-oxoethoxy) phenyl)propanoic acid;

and pharmaceutically acceptable salts, solvates and crystalline forms thereof.

3. (29)-3-(4- {2-[Benzyl(hexyl)amino]-2-oxoethoxy}phenyl)—2-cthoxypropanoic acid and

15 pharmaceutically acceptable salts, solvates and crystalline forms thereof.

4. (285)-2-Ethoxy-3-(4- {2-[hexyl(Z—phenylethyl)amino]-2-oxoethoxy}phenyl)propanoic acid

and pharmaceutically acceptable salts, solvates and crystalline forms thereof.

20 5. A pharmacentical formulation comprising a compound according to any one of claims

1-4 in admixture with pharmaceutically acceptable adjuvants, diluents and/or carriers.

6. The use of a compound according to any one of claims 1-4 in the manufacture of a

,s  medicament for the treatment of lipid disorders (dyslipidemia) whether or not associated

with insulin resistance.



28 CLAIMS 1. The S enantionmer of a conmpound of fornula | 5 H2 )n N C$H13 |
wherein n is | or 2 and pharmaceutically acceptable salts, solvates,}] § AUG 2004
crystalline forms and in vivo hydrol ysable ester prodrugs thereof. 2. A
conmpound sel ected from 10

(2S)-3-(4-{2-[Benzyl (hexyl)arnino] - 2- dRoet hoxy} phenyl ) - 2- et hoxypr opanoi c
acid ; (2S)-2-Ethoxy-3-(4- {2-[hexy](2-phenylethyl)am no]-2-oxoet hoxy)
phenyl ) propanoi ¢ acid; and pharmaceutically acceptabl e saltt s, _sol vates and
cryst al hi ngntQEesf 4 bempeind @&cording to any one of claims 1-4 in the manufacture ol a
(2S)-3-(4-{2-[Benzyl (hexyl )am no] -.2- oxoet hoxy} phenyl ) - 2- et hoxypr opanoi c

aci d andne&qunh@ﬁh@gmtiwﬂwe‘ffg%% eze salts, solvates and crystalline
fornms thereof. 4. .. )

(25) - 2- B hox s Redelfol Rrlgreparhidh efweopiptung of formi | SOBREBRGTRGYPENY | ) pr opan
oi ¢ aci and pharmaceutically acceptable salts, solvates and crystalline
fornms t heageind6f formhlpHar maceuti cal fornul ation conprising a conpound
according to any one of claims 1-4 in adm xture with pharnaceutically
accept abl e adj uvants, diluents and/or carriers. 6. The use of a conpound
according to any one of clainms 1 -4 i f the manufacture of a 25 nedi canent

for the treatnent o A\pi d di sorders ysl pRi dend_.a) whetfier or not
associated wth i g gjﬁt?ﬁeel.\l 1 37AUGY 29 7Y The use of a
conpound accordi ng ghy one 3 r"cléi 1-4 i} s gre of a
medi cament for the tr€ating or prev a‘gzssng type : gCess for the

preparation of a conpound of forrmula | conprising reactin
formula Il 5 11

in which nic as previously defined and R represents a protecting group for carboxylic

10 hydroxy group witha de-protecting agent.

9. A compound of formula III

O
e —

15
in which R is as previously defined.

10 A phaﬁnaceutical composition comprising a compound as claimed in any one of

claims 1 to 4 combined with another therapeutic agent that is useful in the treatment of

w0 disorders associated with the development and progress of atherosclerosis such as

hypertension, hyperlipidaemias, dyslipidaemias, diabetes and obesity.



which n is as previously defined and R represents a protecting group for

carboxylic io hydroxy group with a de-protecting agent. 9. A conpodiBdAltff2004
formula Il 0 HO 15 in which Ris as previously defined. 1l 10. A

phar maceuti cal conposition conprising conpound as clained in any one of
claims | to 4 conbined with anot her tﬁ@rapeutic agent that is useful in the
treatnment of 20 disorders associated with the devel opnent and progress of
at heroscl erosi s such as hypertensi on, hyperlipi daem as, dysli pi daem as,

di abetes and obesity. 1 6 AUG 2004 30. 11. A phar ' ition
conpr i st hgAPhasaprsuHgalLOMACSIIPEFOPRISIHE ao??énlcgc?‘mdgg gﬁﬂnééq:ﬂ%%&?ldﬁé?nbi ned with
anot her PPAR nodul atin 3 i.gal conposition conprising
a como@ﬁ@‘i%?ﬁ?‘ﬁ%ﬂleﬂrﬁﬁg%%%%&ﬁz %ﬁ@%@'ﬂ%&rﬁo 4 combined with a

chol esterol -1 owering agent. 13. A pharnaceutical conposition conprising a
conpound as clainmed in any one of clains 1 to 4 conbined wth a HMG CoA
reduct ase iAnKHaRinhedutichlocobiposiiqehammising 4 cahpandps slaimed itaniedfing a
conpound as clainmed in any one of clains | to 4 conbined with atorvastatin
or as phahiras & # catdbyneslcwith e sholgstswldoweHBA8€8l.  crystal line form or

prodrug thereof. 15. A pharnmaceutical conposition conprising a conpound as
claimed in any one of <clains | to 4 conbined with rosuvastatin or a

ph ticall PR bigeRdf _
P ompoe: thork BeARFREETg otnfostdor el e cdpdihd & AIBLIRCRN 0T 5 4
combi n?%l%ﬂ 182 doBATnddWMRiatMG-LEA redmhaserinlgbitei. cal conposi tion accor di ng

to claim wherein the IBAT inhibitor is 20 selected from one of

10 14. A pharmaceutical composition comprising a compound as claimed in any one of
claims 1 to 4 combined with atorvastatin or a pharmaceutically acceptable salt, solvate,

crystalline form or prodrug thereof.

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

claims 1 to 4 combined with rosuvastatin or a pharmaceutically acceptable salt thereof.

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

claims 1 to 4 combined with an IBAT inhibitor.

17. A pharmaceutical composition according to claim 18 wherein the IBAT inhibitor is

20 selected from one of: ' | .
1,1—dioxo-3,3-dibutyl-5—pheny]-7-methyltl’no—S-(N-{(R)-l -phenyl-1'-{N -(carboxymethyl)

carbamoylmethyl} carbamoylmethoxy)-2,3,4,5-tetrahydro-1 ,5-benzothiazepine;
1 ,1-djoxo-B,3-dibuty]-5-pheny1—7—methylﬂ1io-8-(N-{(R)—a-[N .
(carboxymethyl)carbamoyl]-4-hydroxybenzy1} carbamoylmethoxy)-2,3,4,5-tetrahydro-1 -
25 benzothiazepine;
1,1-dioxo0-3,3 -dibutyl-5-phenyl-7-methylthio-8-(N- {(R)-1"-phenyl-1'-[N"-(2-
sulphoethyl)carb amoyl]methyl} carbamoylmethoxy)-2,3 ,4,5-tetrahydro-1,5-
benzothiazepine;
1,1 -dioxo-3-butyl-3-ethyl-S-phenyl-?—mcthylthio-S-(N— {(R)-1'"-phenyl-1-[N"-(2-
30 sulphoethyl)carbamoy]]methy]}carbamoy]methoxy)-2,3,4,5-tetrahydro-l ,5-

benzothiazepine;



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

{(R-1"-phenyl-1"-[N -(carboxyrmethyl) carbanoyl ] nethyl) 18 AUG 2004
car banoyl met hoxy) - 2, 3, 4, 5-tetrahydro- 1, 5- benzot hi azepi ne;

1, 1- di oxo- 3, 3-di butyl - 5- phenyl - 7-net hyl thi 0-8-(N {(R)-a-[ N -

(car boxyr net hyl ) car barmoyl ] - 4- hydr oxybéhzyl ) car banoyl et hoxy)-2, 3, 4,5
-tetrahydro-1,5- 25 benzot hi azepi ne;

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

{(R-1"4 Fit‘tﬁayé-3§3')-aigahlt§425(@1etn§ubm 1hid Bo@/- @Ry NV @t difphoethyl)carbamoyl)-

car banoyl net hoxy) - etrahydro-1, 5- benzot hi azepi ne; .

1, 1- di oXgwydrdxybyrzy3}cattapoydmptheny)-2,3 Aletatsphydrod, B-bemgotitiazepine;

(R -1"-phenyl-1'-[N -(2-_.30 . ,

sul phoetFIJHyﬂli¥2§%-r3th[’fﬁ1y$'](cﬂ?é’ﬂﬁyﬂl}eeﬁlr—b'wl%‘f'ﬁZ{yyi(R)',%[M,'(gisﬂ"gllﬂ’jsmgr o-1,5-

benzot hi azepi ne; A } R : anina

11 di o%GPaReI G Ry PR E B mometioy)-2:3¢h b {piraydro-1, S-benzothizzepine
R) ; a- [N_a:624S RN t2-

Car by ST T o 1 B-bersot ht azopi ne:

1, 1- di oxerb3xpethyl)eabandiyllbebzylhembamayimsthoxl}-Rideh Bqtrghydro-1,5-

{(R-a-[N -(2-sul.phoethyl) carb anoyl] -4-hydroxybenzyl)

car banmp PR U8 3,4, 5 -tetrahydro- 1, 5 -benzothi azepi ne;

) .
1, 1- di - 2. butyh -.3- - RNV <1t aBt W91 8. {(R-a-[N-(2-
car bo;g O]h'%of‘gé%l%éﬁr%ﬁ 1;%%%%”? ?Q{ggépgg}%ﬁ %t{@xg)@é?? 4? (5-%ef1 r ghydﬁo- 1,5 -

benzot hi&%&;&lﬁyl)éarﬁmﬂbﬂ =18yd0xdibbnidy}] catbaniveyiybthdx y)ed, B - teirah pdrot, 5-
{(R-a-{N -(2- carboxyethyl)carbanoyl] -4-hydroxybenzyl}
car banoyeneethgsping, 3, 4,5 -tetrahydro- 1, 5 10 benzothi azepine; 1, 1

R e Ryl ool PO R SR O 5 Bundhipenty)
_Cgir EE‘[“;?’J it yI- £ 1?cﬁag?aﬁg§yﬁﬁﬁg@xgy-g?yﬁﬁtm;mm,az»emm‘azebind -di oxo- 3,3
{(R - a- [ M -dicieos BB iibuytsl hrphypmyt: baethylthio- HoMAMR - o AF-62-swbpryasisahameont] 4,
e g TS b T ) 5
L5 SR SRR by oy kgt
{ (R) - a- [ MaoroRndyPrchibanmyimethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3 ~butyl-3-ethyl-5-phenyl-7-methylthio-8-(N- {(R)-a-[N"-(R)-(2-hydroxy-1-
carboxyethyl)carbamoyl]benzyl} carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-
benzothiazepine;

20 1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N- {(R)-o-[N-(R)-(2-hydroxy-1-
carboxyethyl)carbamoyl]benzyl} carbamoylmethoxy)-2,3 ,4,5-tetrahydro-1,5-
benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8- {N-[(R)-o-(WV"- {(R)-1-[N"-(R)-(2-hydroxy-
1-carboxyethyl)carb amoyl]-2-hydroxyethyl} carbamoyl)b enzyl]carbamoylmethoxy}-

25 2,3,4,5-tetrahydro-1 ,5-benzothiazepine;

1,1 -dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(V- {o-{N " (carboxymethyl)carbamoyl]
benzyl}carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;

1,1 -dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{o-[N*

((ethoxy){methyl)pho sphoryl-methyl)carbamoyljbenzyl} carbamoylmethoxy)-2,3.4,5-

30 tetrahydro-1,5-benzothiazepine;



carboxyet hyl ) carb anoyl ] benzyl) carbamoyhnethoxy)-2, 3,4, 5 -tetrahydro-1

5 - benzot hi azepi ne: 20 1, 1-di oxo- 3, 3-di but yl - 5- phenyl - 7- net hyl t hi o} §-AUR-2004
{(R-a-[N-(R)-(2-hydroxy-1 - carboxyethyl)carbamoyl]benzyl)

car banoyl met hoxy) -2, 3,4, 5 -tetrahydro-1, 5- benzothi azepi ne;

1, 1- di oxo- 3, 3-di butyI 5- phenyl - 7- rreth)ilzthlo 8- {N—[(R) a-(N -

{(R) -1-[N'-(R) - (2-hydroxy- 1-carboxyethyl)carbanoyl]-2-hydroxyet hyl)

car banoyl ) benzyl ] car banoyl nmet hoxy} 2s

2,3, 4, 55 -1l 8-{N-[(R)-a-(N"-{2-
11 di o%é B T Lm0 5 (N

{a-[N - l}agy)(ﬁcgtﬁwjphcqymyﬂwhyl}cmbmwl)benzyl]carbamoylmethoxy} -2,3,4,5-
carbanoy nethox % 3,4, 5-tetrahydro-1, 5-benzot hi azepine; 1, 1
- di oxo- Bethabygro- RS eAgeth @z?m%w 7-methyl thio-8-(N- {a-[N -

th t hyl)) ph hagmy i
f:é?ba% Z%&Sm% 8@%@8.25‘2%?{& %’hiﬁﬁé;a 1, Qi’gﬁﬂ%%?‘a"ihe%ﬁhﬁ’el 1 8 AUG 2004
32 1,1- ‘l%ﬂ?}é Yﬁﬁﬁ?ﬁﬂmﬁo ﬁcﬁbﬁﬂﬁjﬂm@)‘ﬂll‘hﬁﬂe@m@w IR -a- (N - {2 [
ne

(hydrsoxy ho s oryI et hyl ) carbanoyl ) benzyl] carbanoyl net hoxy)
- 2, 3, 4, Bent®hiazd¢pmi;; 0- 1, 5- benzot hi azepi ne;

L L oxo 3 5 D e RS TS & TR 6 2 methyety)

C P TARRY LB SRS gt b aner5r Bt Mtrbgds
[ (R - a- (N\5-behzbthierapimng| ) (et hyl ) phosphoryl] ethyl } carb

T enant Mook dobrabs Shem IS S R e SR ISR - 5.
car banbyly %Ehmﬁ%a&mrﬁ?ﬁﬁ%wﬁgmy? g?ﬂ@%%%?m%? erbiaros

b 5 oo, L8 oxc ;.0 buty) s preny) L yetivliho 8
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carboxyethyl)carbamoyli]benzyl} carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-

15 benzothiazepine;
1,1 -dioxo-3,3-dibutyl-5—phenyl—7-methoxy-8-[N— {(R)-o-[N .(2-sulphoethyl)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)-o.-[N-({R)-1-carboxy-2-
methylthio-ethyl)carbamoyl] -4-hydroxybenzyl} carbamoylmethoxy)-2,3,4,5-tetrahydro-

20 1,2,5-benzothiadiazepine;
1,1 —diox0-3,3—dibutyl-S-phenyl-7—methy]thio-8-(N- {(R)-o-[N-((S)-1 -carboxy-2-(R)-
hydroxyprépyl)carbamoyl]-4-hydroxybenzy1 }carbamoylmethoxy)-2,3 ,4,5-tetrahydro-
1,2,5-benzothiadiazepine;
1,1-dioxo-3,3-dibutyl-5 -phenyl-7-methylthio-8-(N- {(R)-ct-[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-S-phenyl-?—methylthio-8-(N- {(R)-u—[N-((S)—l—carboxybutyl)
carbamoyl]-4-hydroxybenzyl} carbamoylmethoxy)-2,3,4,5-tetrahydro-1 ,2,5-
benzothiadiazepine;

30 1 ,1-dioxo—3,3-dibuty1-5-pheny]—’?-methylﬂlio-S-(N— {(R)-a-[N-((S)-1 -carboxypropyl)
carbamoyljbenzyl} carbamoylmethoxy)-2,3,4,5-tetrahydro-1 ,2,5-benzothiadiazepine;



1, 1- di oxo- 3, 3-di butyl - 5- phenyl - 7- net hoxy- 8- [ N-

{(R)-a-[ N -(2-sul phoet hyl ) car banoyl ] -4- hydroxybenzyl) 18 AUG 2004
car banoyl met hoxy] - 2, 3, 4, 5-tetrahydro-1, 5-benzot hi azepine; 1,1-dioxo-3, 3
-di butyl -5 -phenyl - 7-rrethy|th|08(N- { (R-a- [N((R- I -carboxy-2-

met hyl t hi o- et hyl ) car banoyl | - 4- hydroxy@énzyl}

car banoyl net hoxy) - 2, 3, 4, 5-tetrahydro- 20 1, 2, 5 benzothiadiazepine 1,1
-di oxo- 3, 3-di butyl - 5 -phenyl- 7-methylthio-8 %%bﬁ@a [N—((S -

-car boxyt-RaioRd3, usbuotyppieml-Tanethaltiion-§V- 4&%@1{5{ %bpxyethyl

Garb h hyd ,
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2 25 _
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iaibgrgxmgﬁg&%ﬁg%ﬁeni& g 5hteet Iragy(rjnrao 1,2, 5- benzot thadl azepi ne; bo r

- X
obyl) syt FSEHYYS LA gammyha%n%&yﬁzé-éﬁ%‘ ERNTOE

i- Eefjirgx%ﬁggr xg?aﬁxay F Ot h'fégﬁ' X P]tFltﬁ'i g{% -290sth g3 othiadiazepine;
(R) a- [Ehglg Cﬁﬁﬁ?ﬂ?ﬁx@ﬂ&lhq&ﬁfyﬁlﬁi@&{]}ﬂ{@h}luI-[MC(S} hanoyl met hoxy) - 2, 3, 4,

-tetra 5ben t h1 adi azepi ne;
1 1- di 0X@mﬁoﬁ»emyb)amlaﬁﬁyﬂhﬂbhydroiybmzyi}mrhﬁfboldm@mox}’) -2,3,4,5-tetrahydro-1,2,5-
{(R-a-[N-((S9)-1-carboxy-2-(R) - hydroxypropyl)carbanoyl ] benzyl)
car bMbeQW@}*}ZeEmSM 5-tetrahydro-1,2,5 5 benzot hi adi azepi ne;

1, 1-di oxg iE (H(f/)f Blgu{)lwﬁ%, F%%ﬁylh? é-lre@fﬁllﬂﬁi/d QJQND{'(ﬂj-bJS{N ((R)-1aedrbbxy-2-

(2 sul ph car oXybenzyl }

car bamym@gﬁﬂm&n@c&wnﬁﬂ]bémt}yMym@h@eﬂz?& fiSairabysse i .-
1, 1- di oxo0- 3, 3-di. butyl -5-phenyl-7-methylthio-8-(N {(R-a-[N-((S)-1-

car boxyebéngojtdadiaeeRiifs | - 4- hydr oxybenzyl }

ATk A A @i

(el rm i s 3015
tetrahydro 1 2 S—benzothladmzepmey
1,1-dioxo-3,3 -dibutyl-5-phenyl-7-methylthio-8-(N- {(R)-c-[N-{(8)-1-carboxy-2-
methylpropyl)carbamoyl]benzyl}carbamoylmethoxy)-2,3,4,5—tetrahydro-1 ,2,5-
benzothiadiazepine;

20 1,l-Dioxo-3,3—dibutyl-5-phenyl-7-mcthylthio-S-(N-{(R)-a—[N-((S)—1-carboxypropyl)
carbamoyl]-4-hydroxybenzyl} carb amoylmethoxy)-2,3,4,5-tetrahydro-1 ,2,5-
benzothiadiazepine;

1 ,l-Dioxo-3,3—dibutyl—S-phenyl-’?-methylthio-S-[N—((RJS)—a- {N-[1-(R)-2-(8)-1-hydroxy-1-
(3,4—dihydroxyphenyl)prop-Z-yl]carbamoyl} -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)-a-[N-(2- -(8)-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)-a-[N—(2-(S)—3-(R)-4—(R)-5—(R)-

3 2,3 ,4,5,6-pentahydroxyhexyl)carbamoyl]bcnzyl} carbamoylmethoxy)-2,3,4,5-tetrahydro-

1,2,5-benzothiadiazepine;



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- {(S)-1-[N-((S)-2-hydroxy-1- 35 carboxyethyl) carbanoyl ] pr byl 200
car banoyl ] benzyl } car banoyl net hoxy) - 2, 3, 4, 5-
tetrahydro-1, 2, 5- benzot hi adi azepi ne;

1, 1- di oxo- 3, 3- di but yl - 5- phenyl - 7- met hyft hi o- 8- (N-
{(R-a-[N-((S)-1-carboxy-2- nethyl propyl)carbanoyl ] benzyl }

car banoyl nmet hoxy) - 2, 3, 4, 5-tetrahydro- 1, 2, 5- benzot hi adi azepi ne; 20
1,1-Di o ﬁf? B Biticnlly Decedpedhyd salt; sl ity) sobvate of quh a salt or a in vivo

{(FQ-a-F %S)-l-carboxypropyl) car banoyl ] - 4- hydr oxybenzyl }

car banpyidretysebdg ester pRdmstheEof-ahydr o- 1, 2, 5- benzot hi adi azepi ne

1, 1- Di oxo- 3, 3-di butyl'-5- phenyl -7-net hylthi 0-8-[ N-((RIS)-a- {N-]
1-(R-2-(S)-1 -hydroxy-1- (3, 4-di hydroxyphenyl) prop-2-yl]carbanoyl }

- 4- hydr oxybenzyl ) car banoyl nmet hoxy] 25
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)ysa-[N-(2-(S5)-3-(R)-4-(R-5-(R)-

2,3,4,5, 6-pent ahydr oxyhexyl ) car banoyl ] - 4- hydr oxybenzyl )

car banoyl net hoxy) - 2, 3, 4, 5- tetrahydro-1, 2, 5- benzot hi adi azepi ne; and
1, 1- Di oxo- 3, 3-di but yl - 5- phenyl - 7- et hyl t hi o- 8- (N
{(R-a-[N(2-(9)-3-(R-4-(R-5-(R- 30

2,3,4,5, 6-pent ahydr oxyhexyl ) car banoyl | benzyl }

car banoyl net hoxy) -2, 3,4, 5-tetrahydro- 1,2,5 -benzothi adi azepine; 1 8 AUG
2004 5 10 34 or a pharmaceutically acceptable salt, solvate, solvate of

such a salt or a in vivo hydrolysable ester prodrug thereof. 15
10

15



