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novel (2S)-3-(4-{2-[am no]-2-oxoet hoxy}phenyl)- 5 2-ethoxypropanoic
propionic acid derivatives, to processes for preparing such conpounds, to
their the utility in treating clinical conditions including lipid disorders
(dysli pidem as) whether or not associated with insulin resistance and
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di agnosi Bagkgraung:ofi thejsfvientéen phar macot her apeuti c i ndi cations. 30 The
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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.

30

The S-enantiomer of the compound of formula C below
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2- et hoxy- 3-[4- (2-{4-net hanesul f onyl oxyphenyl } et hoxy) phenyl ] pr opanoi ¢ aci d,
is disclweadosrs2PCT Publication Nunber W99/ 62872. Thi s eommER05748
reported to be a s nodul ator of peroxisone proliferator-activated receptors
(PPAR, for a review of the PPARs see &. MW IIson et al , J Med Chem 2000,
Vol 43, 527) and has conbi ned PPAR(err)/PPAR(err) agonist 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 fo(snd whi ch are highly potent PPAR(err)
nodul at ors. Descri ption of Ahe ifivep The ésent invention provides
the S enantionmer of a co 1 CH NNO O C7H15 OH O
wherein Rl represents 2,4 or ophenyl sycl ohexyOHis wel | as

phar maceutically 20 @gc,@pta e salts, sol ,” crygtalline forns and
prodrugs thereof. The ®exm "prodrug " as used in t hs specification

i ncl udes derivatives 6f The car boxylic acid group Wwhich (?re converted in a
manmal , particularly a human, into the carboxylic acid grfoup or a salt or
conj ugat &_ 204 (3.4 1 heijsng bound WO
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PPARs see T. M.Willson et al , J Med Chem 2000, Vol 43, 527) and has combined

PPAR0/PPARY 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 PPARa

modulators.

Description of the invention

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

0O
1 )j\/o
R'—CH;—N 0

C.H,s OH

wherein R' represents 2,4-difluorophenyl or cyclohexyl as well as pharmaceutically

20  acceptable salts, solvates, crystalline forms and prodrugs thereof.

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



can be prepared by routine nethodol ogy well within the capabilities of
soneone skilled in the art. Various prodrugs of carboxy are known in the
art. For weoanpbss2 of such prodrug 5 derivatives, see: a) PDFgiRR/06T44
Prodrugs, edited by H Bundgaard, (Elsevier, 1985) and Methods in

Enzynol ogy. 42: 309-396, edited by K. 3Wdder, et al. (Academic Press,
1985); b) A Textbook of Drug Design and Devel opnent, edited by
Krogsgaard-Larsen and H. Bundgaard, Chapter 5 "Design and Application of
Pr odr ugs 'by thepory.it iBbaligad tiht b@spofithe aqtdvity (asggided with the mBadrdgaasds fronvanced

Drug Del i . Revj 8: 1- 38 (1992): d) H. d d et al, | of
phar mace i MaE| BfchmbogH Sdepdtad sy hith REPRRR et Gl Bage ARG
Phar m Bulchn begref@d b} 98 #ine nldiBodiensen&peiii@Ithecapabifities 8f Dnehebidlled in

i ncor por at ed reference. 15 In vivo cleavable esters are just one type of
prodrug dte arh &/ gsigpe prodriags of (Aaebox jarg kpowinig thawrt r ierexamples ofpuch|psedras| e)
estersofd?ﬁ%ﬂﬂgg%gg of the formula (1) that contains a carboxy group is,
for exanple, a pharnmaceutically acceptable ester which is hydrolysed in the
human or aani MesigA@y Ptodrpgspekdied bylte. Randgndrd a@isdvieSUioBahdne Mbhoasi@eut i cal |y
acceptable esters for carboxy include C(err)al koxymet esters, for

hyl
exanpl e, Eﬁ*éﬂﬁ@k@ﬂbie‘?h???‘@@ et by KaNOgfiaxs/ bt F\Madé@f"e?@%/s’ 18%)exanpl e,
pi val oyl %V”EWTé)itb&Hlt&%ﬂugﬂesi%ﬁraﬁﬁ ﬁeve@g&wédifelalw%ﬁg%gmzl@e%& 6al ky!

esters, r exanple, 1-cycrohexyl carbon xyet hyl ;
1, 3- di oxdl.Buwndgong,|Creptey 5 “Besign and Applieatiamef 8jodrugs”, by H. Bundgaard

5-net hyl -1, 3-dj.0 n-2-onyl nethyl; and Cl-6al koxycar bonyl oxyet hyl esters,
for eRa ]]elg'flﬂlré%ﬁxycar bonyl oxyet hyl ; and may be fornmed at any carboxy

group inchhe t}pma%@%d,qstdvtamea D DHIiVeY- Redfew8: 1C381099ps of fornula |

have activity as nedi canents. In particular the conmpounds of fornula | are
hi ghl'y pebent Fhdwnigaasd, ot aRFamnel of Pharmaceytical Seienease7 L3bp0d8ek and fornul a |
o, 220 500 el ELAN i ESpIRRS]0 20 used ey e udes
PCT/ GB02/1%% 4Béve dbcuments a to e are herein incorporated by reference.

15 Invivo cleavable esters are just one type of prodrug of the parent molecule. An in vivo
hydrolysable (or cleavable) ester of a compound of the formula (I) that contains a carboxy
group is, for example, a pharmaceutically acceptable ester which is hydrolysed in the
human or animal body to produce the parent acid. Suitable pharmaceutically acceptable
esters for carboxy include C;_salkoxymethyl esters, for example, methoxymethyl;

20  Cj.salkanoyloxymethyl esters, for example, pivaloyloxymethyl; phthalidyl esters;
Cs.scycloalkoxycarbonyloxyCi.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-methoxycarbonyloxyethyl; 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 PPARa. In addition the compounds of formula I

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

30  Specific compounds of the invention are:



(2S)-3-(4- { 2-[(Cycl ohexyl net hyl) (heptyl)am no] - 2- oxoet hoxy }
phenyl) - 2- et hoxypropanoic acid ; and (2S)-3-(4- { 2-
[ (2, 4- D fwoesobsezyl ) (heptyl ) am no] - 2- oxoet hoxy } phenyl ) P2TatBUIRAY34 Opanoi c
acid; s and pharnaceutically acceptable salts, solvates and crystalline
forms thereof. In the present specifi dation the expression
"pharmaceutically acceptable salts" is intended to define but is not
limted to base salts such as the alkali netal salts, alkaline earth netal
salts, af@Ofi-@r3SHC ysloheallmsthh)thieptysminoard-oreethoxd phearidt2 shaxyprgipamcior gani ¢
amnes. 10 .0t will also be understood that certain conpounds of the present
i nventi oﬁmﬂﬁ)?n xist in solvated, for exanple hydrated, as well as
unsol vat egs)f3oE-[(Ri4-DEofobezyliEGitfleRido-Dakodthexy } phasBrl-ethoxgitbpdic
enconpasses all such solvated fornms. Certain conmpounds of the present
i nventi oACifay exist as tautoners. It is to be understood that the present
i nventio t paration The
co npoa ndg n%]'f_b h? ‘ﬁ‘ga%?ﬁ\?"zﬂ rﬁ? ﬁg%lp#?gf/e US%Jels’ps r{?)lfe{%fa%rgrg{ﬁ(§ e Sggg%nllg?%zncf q[j)eer?é%v. However, the
invention is not limted to these nethods, the conpounds may al so be
prepared as 20 described for structurally related conpounds in the prior
art. The i J QU i : res or
e descr T b A B s P B P LR, B
pr epar ed thgefiredut isnmpt lihdte® tebat isalmsesuclobs the atkafionnal salts, afkalineidaathHnédal R CH
NNL'~ 0021 1CrHI5 R2 0 251 WD 03/051822 PCT/ GB02/ 05744 5 in which
R is asspisetmagesiyn s sy Withdage aping wddsnand salts Mithergamgagingtp for a

10

It will also be understood that certain compounds of the present invention may exist in
solvated, for example hydrated, as well as unsolvated forms. It is to be understood that the
present invention encompasses all such solvated forms. Certain compounds of the present

invention may exist as tautomers. It is to be understood that the present invention

15 encompasses all such tautomers.

Methods of preparation

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

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

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

formula II
O
1 /lk/o /
R—CH,— |}l (0]
C7H15 R®

25 I



carboxylic hydroxy group as described in the standard text "Protective

G oups in Oganic Synthesis", 2nd Edition (1991) by G eene and Wits, with
a de- protwotasngisagent. The protecting group nay al so be @cTasBm/0sBMch as
Wang resin or 2-chlorotrityl chloride resin. 5 Protecting groups nay be

removed in accordance to techniques whl ch are well known to those skilled
in the art. One such protecting group is where R2 represents a Cl-6al koxy
group or an arylal koxy group eg benzyl, such that COR2 represents an ester.

Such esters ap1 be rea te e pr glin A hydr ol ysi ng
agent , fB}W@§§HgIés?ﬁmﬁW8H§yﬁ@ﬁF XM1eR1ﬁgé%nlfiu?€§§g %@gg Jater, at a

t enper at Hﬁr%ok)ﬂlctﬁ}%ré)@n%ﬁu Phs Rsdie ih theBkan@ardkOx CPRROUNE GrBhipsfin "O‘fgiarﬁc
Conmpounds of Tor nmay be prepared by reacting the S enantl oner of a

conpound Syhthefig', dul Bditiph (LQQJ) bYGreenQa@-Wm v@th 4 de-protecting agane 2 i s as
previously defined with a conmpound of fornula IV R CH2 NH C7H15 1V 20 in
whi ch R PTciBgsrein Bas piyo Bef Fesid SHGh anY prseresings 2ycdprotrty ch Mﬁﬁw

di chl gro e
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opt i onal kposk Bkil1B&irPthe SRNORe Qfch Prétadtdlg)esdbup ﬂ‘swhemhiebesens @ﬁ,‘%kd}k&@t al yst, eg
4-di met hyl am nopyri dine, at a tenperature in_the range of -25C to 25 150C.

WO 03/ 052&2@ d?@ﬁla@ﬂkb%gmnp e@bmb@midtshatﬁlORo repndsants kh esterd Sush entars be
prepared netho S es ribed.in the Exa nq]
be reacted wit e-protecting reagent €.g. ydrolysmg agent, for example lithium
hydroxide in a mixture of THF and water, at a temperature in the range of 0-100°C to give

10 compounds of formula L

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

formula III
O
@) /

15 1

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

R1—CH2—ITIH
C7H‘l5
\Y

20
in which R' 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-dimethylamino-
propyl)-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

25 150°C.



or by anal ogous net hods known to those skilled in the art. Conpounds of
formula Il and 11l are useful internediates in the preparation of conpounds
5 of fornwibaslosmezl are believed to be novel. Conpounds of picargroasi4k and
1l are herein clainmed as a further aspect of the present invention. The
S-enantioners of conpounds of formuld 11 and 111 are preferred. The
conpounds of the invention may be isolated fromtheir reaction m xtures
using 10 conventional techniques. Persons skilled in the art wll
appreciate that, | er_to tal ds th nti.o in.an

al t er nat (PEBORRYS #}88%351&&3 rr&ay a(r:ecgfr}ovyelﬁllet@ﬂfls ﬁﬁéﬁﬂ%e% m tl?'nert’faﬁ’éﬁl?ﬁ dual
process éb?9§a18§cﬂk'n%iﬁ6hsh&6®h@@&fo§)équ'l@%h/mtiﬁe performed in different order,
and/or the individual 15 reactions may be perfornmed at different stage in
the overall route (i.e. chemcal transformations may be perfornmed upon
different internediates to those associated . hereinbefore with a partlcular
react i on)Compeungsofy Qé@ﬁllé AI andJgl are §Wif‘\‘)éﬁ‘9”m‘?fgﬁ‘t§sr 9 the PEPIEHgRAt cCARrERdYoes
not react

pr oducts 0|f Omurl‘rapaﬂler gd gover se h%ou{'gs g Sula ;[lgan%rlﬁe trglsgs?: ed

product . cPa*’lﬂédesC@Hﬁihéﬁb g@ém@ﬁ@grma@lnzénmem@mm%sn&é oft dnponK@Nsi on Wi | |
normal |y be adm nistered via the oral, parenteral i ntravenous,

i nt r anmus doimanda Hsmd dUtaanpefesredr i n ot her i nj ectabl e ways, buccal, rectal,
vagi nal, transdermal and/or nasal route and/or via inhalation, in the form
of pharmaceutical preparations conprising the active ingredient either as

a free agyd, cg%o&d%‘"i“iﬁ?ﬁﬁ@éi&foﬁ% q%qgcﬁ&}[e&‘ﬁ]ogbﬁ%ﬂ?&cﬁo&%ﬂ%@?%@%c base

addi ti on sal har maceut i cal accept e dosage 822

PCT/ (BOZ/CGWeﬁﬁona]tédhmqueDependl ng upon the disorder and patient to be
treated and the route of adm nistration, the conpositions may be

adm ni stered at varying doses. Suitable daily doses of the conpounds of the

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

15  reactions may be performed at different stage in the overall route (i.e. chemical
transformations may be performed upon different intermediates to those associated

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

of the desired product.

Pharmaceutical preparations

25 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

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



Oral fornmulations are preferred particularly tablets or capsul es which may
be formulated by nethods known to those skilled in the art to provide
doses of wbasastseyve conmpound in 0 the range of 0.5ngy toPe@@RY2M06T44exanpl e
1 ng, 3 nmg, 5ng, 10 ng, 25ng, 50ny, 100ng and 250ng. According to a
further aspect of the invention therels t hus provi ded a pharnmaceuti cal
formul ati on including any of the conpounds of the invention, or
pharmaceutically acceptable derivatives thereof, in adm xture with

phar maceuyt i cal | ccept abl e. adj uvants, .1 i | uents and/or .carriers.

Phar rracokl%r&' ﬁﬁpgrb(ﬁ%%&qatgg%*Fﬂ@eb?'écg%azlf’mc%%ﬁgﬁﬁtﬁg aB? HEIPHNIA (1) are useful
for the RRARMMIBYE ifh Lad@finistelddi GalyifpoRded | ons associ at ed
W e REORNKREh S E0GH BesitERTITR adRinis ty 10 Vit (insulin

resi stance) and associ ated netabolic disorders (also known as netabolic

syndrone). These clinical conditions will include, but will not be Iimted
to, genesHitableduly dases affhe spmapunds ektheynventipn i herapewical wepmen of

hyperi nsul i naem a | ycaemn a i t th | i pi daem a
char adt er I"SFF 4P F?/O‘{a%’gg@?r%é M&bﬁ%‘ﬁ%ﬁpféﬁéﬁgﬁ’g’ﬁ[ﬁ%& g%éé’(i pi daem a,
al so knoypias the atherogenic |lipoprotein profile, is characterised by 25
noderately el evated non-esterified fatty acids, elevated very | ow density
| i poprotein (VLDL) triglyceride rich particles, high Apo B |levels, |ow

hi gh deng©ralfotmylapemstaee prefdriad)particaleellysatdets oc caiselds whidh howbafoaAhlaedr ti cl e

| evel s and high Apo B levels jn the presence of snull, dense, |qw density
| i popr ot &Y AEHAdBKNoNE (@ ﬁ@?‘“e%‘?h%‘@ﬁbi g S R e S 05744 8
The cgmpewndsedr d.hﬁ§ P8 SOGERE fdr BX bl A e XPhe! £8indz02448g UpRfcll 0drg
treating patients wth conbined or m xed hyperll pi dem as or vari ous
degrees eohdR§pme.tri gl yceri dem as and postprandial dyslipidenma with or

wi t hout other manifestations of the nmetabolic syndrone. 5 Treatment with
the presento e W Tdihéraspedd 6EHE thieatibiere it BfuispasdilQVagtnadeutiB bi di ty
and nortality associated with atherosclerosis due to their

ant i dysl| ifgimidaivnanesding lahy abthe gompourids afithetioyention opehaimesseutidally

cardi ovascul ar dj sease conditjons .include pmacro- . )
acceptable derivatives thereof, in admixture with pgaamaceutlcally acceptable adjuvants,

15 diluents and/or carriers.

Pharmacological properties

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

20  (insulin resistance) and associated metabolic disorders (also known as metabolic
syndrome). These clinical conditions will include, but will not be limited to, general
obesity, abdominal obesity, arterial hypertension, hyperinsulinaemia, hyperglycaemia, type
2 diabetes and the dyslipidaemia characteristically appearing with insulin resistance. This
dyslipidaemia, also known as the atherogenic lipoprotein profile, is characterised by

25 moderately elevated non-esterified fatty acids, elevated very low density lipoprotein
(VLDL) triglyceride rich particles, high Apo B levels, low high density lipoprotein (HDL)
levels associated with low apoAl particle levels and high Apo B levels in the presence of

small, dense, low density lipoproteins (LDL) particles, phenotype B.



angi opat hi es of various internal organs causing nyocardial infarction,
congestive heart 10 failure, cerebrovascul ar di sease and peri pheral

arterial woaffise: ency of the |lower extremties. Because paff/aBoeios744nsul i n
sensitizing effect the conpounds of forrmula | are also expected to prevent
or delay the devel opnent of type 2 didbetes fromthe metabolic syndromne
and di abetes of pregnancy. Therefore the devel opnent of |long-term
conplications associated with chronic hyperglycaem a in diabetes nellitus
such as the 15 m cro-angi opat hi es causing renal disease, retinal danage and

peri pher vascul ar dj.sease .of the |lower i are expected t.o be.del ayed.
ur t por e oRe gk sbliR aeeay S g8 arciperk B B RBn e BBl B o) ons
out si de tch@bmed i Mvadtybarlipfaesti & orvaabitdegfies BPhyperGighebad@tiayhid i nsulin
resi stance, |ike polycystic ovarian syndrone, obesity, cancer and states

of i nfl aPpupERfiakdystpidemiywith @ withpw pthsa sypaifestations of Hespetabrlis sypdwmgs ni | d
20 cognitive inpairnent, Alzheiner's disease, Parkinson's disease and

mul tiple sclerosis. The conpounds of the present invention are expected to
be usef ulTréamenmiittotht iphgen! coapoendsl iewgiesteti o fater et cirdivf dsealangofbidity t ype 2
di abetes. 25 The present invention provides a nmethod of treating or
prevent i A8d BpEplityjagiaeiated with athefaselgiosis dug &g beRpUdyinReme BWEAS met abol i ¢

di sorder g £ hsd 40 Siks Ead a conpound
B e S S R S S S

present iangiepdthienofpvasivus escraalnegimodanfing myatardigl infargtiay eonigestgvet hepes 2

di abetes . .conprising the adm ni stration of .an effectiv unt of a
conpolind B GFRON euls dRerie i pep P T A SRR B F¥Eed ¢ her eof .
VO 03/ 05 bRitenined /HeBik &P bt inSulinsedsifitihg Bféct AFP@fipouh&s G fosfith Tiakvgey | on
provi des the use of a conmpound of formula | as a nedicanent. 5 1n a

further &spestad to pecvphicasalsiayithe develapmept ofty pred diahetes Slemghe megabriound of
1L by LB LBl RSP kg ent ©f 1wl

complications associated with chronic hyperélycaernia in diabetes mellitus such as the

15 micro-angiopathies causing renal disease, retinal damage and peripheral vascular disease

of the lower limbs are expected to be delayed. Furthermore the compounds may be useful

in treatment of various conditions outside the cardiovascular system whether or not

associated with insulin resistance, like polycystic ovarian syndrome, obesity, cancer and

states of inflammatory disease including neurodegenerative disorders such as mild

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

The compounds of the present invention are expected to be useful in controlling glucose

levels in patients suffering from type 2 diabetes.

25 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.

30  The present invention provides a method of treating or preventing type 2 diabetes
comprising the administration of an effective amount of a compound of formula I to a

mammal (particularly a human) in need thereof.



10 The conpounds of the invention may be conbined with other therapeutic
agents that are wuseful in the treatnent of disorders associated with the
devel opmew0 oansiispr ogr ess of at heroscl erosi s such as hypePCeGHERN05744
hyper | i pi daem as, dysli pi daem as, diabetes and obesity. The conpounds of
the invention may be combined with andther therapeutic agent 15 that
decreases the ratio of LDL:HDL or an agent that causes a decrease in
circulating |l evels of LDL-cholesterol. In patients with diabetes nellitus
t he conpounds of the invention may also be conbined with therapeutic

agents used.tqg treat conplications related to mcro-_angi t hies, 20 The
canpoundl® bR EERvRE PRseri B oy e Begle HLEEnefRATEMUE 1o, e

t r eat mentmedfcan@gt abol i ¢ syndrone or type 2 diabetes and its associ ated
conplications, these include biguanide drugs, for exanple netformn,
phenform n and buformn, insulin (synthetic insulin analogues, anylin) and
oral anti ] - VA i i .
e T e

al pha- gl uewsfadaseo2bmedibahéritdor the tragstatchosfanatinwegbthies@dar metapbolit ol . An
exanple of a prandial glucose regulator is repaglinide or nateglinide. In
anot her &8PEEfS-of the invention, the conpound of formula I, or a
pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodrug thereof, may be adm nistered in 30 association with another PPAR
nodul at i ML ent . ,lPPAR nodul ati ng agents include but are not limted to a
PPAR al p ﬁ%ﬂ—@&% agoni st, or pharnmaceutically acceptable salts,

sol vajes, solvates of such salts or prodrugs thereof. Suitable PPAR al pha
and/ or gggn®m 2 ; i har pcally
accept able s%%ﬁpgl?rﬁ{ssg \il/h%t% é\g%g%éF@gg%g%ﬁﬁ?&ivﬁt@%ﬁ&tﬁ%ép%@g(afllg{é}ggEHAE Igr eof are
wel | knowsefuhintthetreatinent Bf elfserdencassoattd evithonpdeveipredasard gregressof\WWO
01/12187, WO 01/12612, WO 99/ 62870, 99/ 62872, WD 99/62871, WD 98/ 57941,
WD 01/ 40 £§T0Sglexgsts ?ﬁh@g%r}ﬂ%gmesv&ldmﬁdzyém\%%ﬁ%ﬁ‘la%ﬁ@? abutic
Patents, oﬂ)g’s.itg@“he &nﬁ?t?&hﬁs?‘éf the thvaafibd ﬁl'di/ Bé c&xﬁﬁin@@W%ﬂQ&eﬁﬁ%&Béﬁﬁ%ghﬁk the
patent applications listed on page 634) and J Med Chem 2000, 43,” 527

whi chis ar ¢hahldecreasenthp gatin efd IDeirHPIn obyn agehetheneamses a decrease in circulating levels

of LDL-cholesterol. In patients with diabetes mellitus the compounds of the invention may

also be combined with therapeutic agents used to treat complications related to micro-

angiopathies.

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

25 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
30  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,

solvates, solvates of such salts or prodrugs thereof. Suitable PPAR alpha and/or gamma



Particularly a PPAR al pha and/or ganmma agoni st refers to

NN622/ Ragagl i tazar, BMS 298585, WY-14643, clofibrate, fenofibrate,

bezafi br awe,03@ersez brozi|l and ciprofibrate; GN 9578, cigli PaTERH2/05744
troglitazone, pioglitazone, rosiglitazone, eglitazone, proglitazone, BRL-
10 49634, KRP-297, JTT-501, SB 213068,106W; 1929, GW 7845, GW 0207, L-796449,
L- 165041 and GW 2433. Particularly a PPAR al pha and/ or gamma agoni st
refers to (S)-2-

et hoxy- 3agenift2-pharmasehiznalls atqsptahid oty Fobiates) sof Yaesyof sythesalts Pppiogeagsi ¢ aci d

Conbi hat PBGA a FvERE Bh agrede i e D d el D e

sul fonyl enga18nwemEmMee2, WO 992628700W 0 9H/68TR; Maiods2891 WWargsis)os1,
gliclazide, @gl i pi zi de, %ﬁtl qui done, chl oropropam de, tol butam de,
acet ohex MOA/40879.d0gd Ghemel 99a?BiibanEmert Opiniop R kesmpeutis Paentapiods):

gl ybut hi | gl | | i 2 gl vy di J. ! .
ohanbot abe g (ShreRiih fhe SmMPERRAL e i By pobeRIR DB on page o
gl i mepi r i6de) aid J2ed Chixan20080#31652¢ 9o hidhuire di Jincokforated hedear Rbiefererve.

sul fonylurea is glinmepiride. Therefore the _present invention includes
admi ni st Patticglarlyfa PaPPefg ApBe AR/ B 2apaa BEQIEY ﬁ%felisrwgmqt?&ﬂ{%gﬁgh%j féMét ion with

one, two 328583?WYQ?&B@ﬁ,icﬂﬂibrrﬁ&rf@rmfﬁﬁatge&%ﬁﬂilﬁ%ﬁéhggmﬁmo%ili%ﬁﬂ%gﬂ'ré’ﬂ?&}ateT@W doses

of the ot her éxisting therapies for the treatnent of type di abet es and

i ts asso®bal,ewliteonp) tiaghtdzoms pitglitazbee, rosglgatomeyeglitazond @reglitazane, Biplpr oved

o angd BASE hRIE2fL TRt FSe eRiods qRY APRS G Yoy S e P e dy b Lsed:
as a resyksoAf addiewornsf Piriculany ¥ PEAR Qphd @)/ orGamiapbhRirefdh & () 2sent

invention also includes a conpound of the present invention in conbination
30 with &thonpielét@rid-mebaraskiphordexypheny]ietboro) dhew propagisracishandgent s

referred i i i i j | ude but are not limted to inhibitors
of HMG Cghgrrrﬂea ﬂsct[lgg afc%ﬁﬁ)\;%fs%&é;@g{e%ﬁet hyl gl utaryl coenzyne A reductase).

Sui tably the HMZ CoA reductase inhibitor is a WO 03/051822 PCT/ GB02/ 05744

11 statin selected fromthe ?roup caonsisting of atorvastatin, bervastatin,
ceri viast ar peditiogjthecaabiatian of thgimesnten may be dgekipgopiynctionweh at i n,

e s P Ll 1A RIS e, SRS e
gliquidone, chloropropamide, tolbutamide, acetohexamide, glycopyramide, carbutamide,
glibonuride, glisoxepid, glybuthiazole, glibuzole, glyhexamide, glymidine, glypinamide,
phenbutamide, tolcylamide and tolazamide. Preferably the sulfonylurea is glimepiride or

20  glibenclamide (glyburide). More preferably the sulfonylurea is glimepiride. Therefore the
present invention includes administration of a compound of the present invention in
conjunction with one, two or more existing therapies described in this paragraph. The
doses of the other existing therapies for the treatment of type 2 diabetes and its associated
complications will be those known in the art and approved for use by regulatory bodies for

25 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

combination.

The present invention also includes a compound of the present invention in combination
30  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



solvate thereof, or a solvate of such a salt. A particular statinis
atorvastatin, or a 5 pharnaceutically acceptable salt, solvate, solvate of
such a sawbD osnsm2prodrug thereof. A nore particul ar stat PaTIGBoRWDST4¥aSt at i n
calciumsalt. A particularly preferred statin is, however, a conpound wth
t he chenical name (E)-7-[4-(4-fluorophdnyl)-6-isopropyl-2-

[ met hyl (et hyl sul fonyl ) -am no] - pyri m di n-5-yl ] (3R, 5S) -3, 5-di hydr oxyhept - 6- e
noic acid, [also known as

(E) - 7- [ 4stadn b¢logedfhmrit ro6p comspstimgyof a®s {astatimt beryashtifpedrivabtgtun.f onyl ) 10

am no] pyr,im di n-5-yl ] (3R 5S)-3, 5-di hydroxyhept-6-enoic acid.] or a .

phar maceftiVasiatiny ?lué@léaé& Upyagtad ﬁ’ﬁf"'?)gfg}{g‘o?\?}élqsga%flh@rc%%?t}“’ 8}va§tag%| RIAY8"HP such
a sal t. ThesigRanesnGr aBharfiacduticany acceptable salt, especially sodium or calcium, or a

f 1 uor ophenyl ) - 6-i sopropyl - 2-[ et hyl - ( et hyl sul Fpnyl )-am no] - pyri m di n-5-yl ]
( 3R, 5S) - :Bate thengafr enasndyite o swplop salach partigHar statin is AloEVaskAtandr odi um sal t s

di scl din. P i ' Publ | i
2. A bomachlicaith SEERpC A Slvale” RMRE bE At sk BBGE Mgt 5y
437- 444. mb particdlbestatid Blatotvdstatin@alckiievalt. Wpkaticilidy pefefddatanarns

rosuvastatin. In the present application, the term "chol esterol -1 owering
agent " ahewevenca eatepoupdaviihche chamigalfiamgt(Edrd 4df-flueeophrmicoAsoseRM 2as e

i nhibitors, sych.a ters,. prodru lLites., whet her active or
i nact i vefm?ﬁ@fi’ﬁ’?g‘gzﬁqﬁg?ﬁfim&iﬁ yg@i’%ni ﬁﬂﬂég‘e@%g%g{%&h?f%ﬁ%mparcéSent

i nVent i O, ik fANPALE 8- (4 WidoRophen 16L&y 1 9L [N-Bieitiyl-Refmdth 181 5-
transporpﬂgyst em %SI ‘IZC{:an(hi t;litot op?‘) 1.1* ELS ISlﬁr%aybl e[ corr%:)gunds po}tssess:yﬂg | BAT

i nhi hbt oamimdpyrinidyn-BalkE3RE8R3 Geditydrbeyhepsé@endiomcidi] s hphemndcheticaippounds
described in WD 93/16055, WO 94/18183, WD 94/18184, WO 96/05188, WO

96/ 08484 acogpsablsy spEEs solvirptiereos aggpsol ALy ofgiugly 249t Thecompaaed €)-7-IAd9s/ 38182,

061 644101 GiSPHOPRTER PR o by R En e R 55 -
01/ 689064; r%ﬂ%&&@&mmi&%aw 2BiciMOIIY0RIAZ Balts\AR @i9¢13& A3 EuM¥pear00/ 38728,
WO 00/ 38729, 1/ 68906, WD 01/ 66533, WD 02/ 32428, WD 02/50051, EP 864

582, EP48etenBAppimLgonPubliction My &P- AfS214Hl3 angpeBiagmanicapd Mebengnd WO
03/ 05982&581&%&%9%% #m%%%%%egmnwﬁo& REEE LRt BESR Rateent
i'ncOrpor ated hérein by

applications a
rosuvastatin.

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

20 metabolites, whether active or inactive.

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

with an inhibitor of the ileal bile acid transport system (IBAT inhibitor).

25 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
99/64409, WO 99/64410, WO 00/01687, WO 00/47568, WO 00/61568, WO 00/62810,

30 WO 01/68906, 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, EP489423, EP549967, EP573848, EP624593, EP624594, EP624595 and



reference. Particular classes of IBAT inhibitors suitable for use in the
present invention are 5 benzothi epi nes, and the conpounds described in the
clainms, paotisosisazly claim1l, of WO 00/01687, WO 96/ 08484¢carcBiMisR4/ 33882
are incorporated herein by reference. Qher suitable classes of |BAT
inhibitors are the 1, 2-benzot hi azepi nek 1, 4- benzot hi azepi nes and

1, 5-benzot hi azepines. A further suitable class of IBAT inhibitors is the
1, 2, 5- benzot hi adi azepi nes. 10 One particul ar suitabl e conmpound possessing
| BAT i nhiBB624Y% aadithe/canyernitsof{ tBeke PRYenBapplicstions are incorporated herein by

3-et hyl -1 ¢ 1- di oxi do- 5- phenyl - 2, 3, 4, 5-tetrahydro-1, 4- benzot hi azepi n- 8-yl
(3-D dl 0 Srﬁ)?eanosi duronic acid (EP 864 582). O her suitable | BAT

i nhi bitors include one of:

1, 1- di ox0- 3, 3-di butyl - 5- phenyl - 7- met hyl t hi 0- 8- ( N-{ _ .

(R) - 1' - pRerigulay clapsgs of BB ontipiarnguisablef O e B HisyTEspet Hypntion are

} car banmo V) - T -1. j | 8.7 .;

1T aF o S BNGKS i ol Abbed B PR Ty 1 of WO

( car boxy 0ei0n§8), HMOIESAISH -add My OB B&Nary lincorporated herein by reference. Other

} car banoyl net hoxy) -2, 3, 4, 5-t etrahydro- i ne;

1, 1- di ox&¥iteble elatsts 9f I-HsﬂbH@fﬂ;ﬁor%rﬁ&%%-ﬁ)gﬁ@?@Q%ﬂ%{n?g,ﬁganzpﬂﬁwmnﬁwd{ N - (2-

20 sul phqef hyd heBFRBY A filhBYdultaid cRRIBYIBERE hdibidoreis 3netr, 25t et rahydro- 1, 5-
benzot hi azepi ne; 1, 1-di oxo- 3-butyl -3-ethyl-5-phenyl -7-nethyl thio-8-(N-{
(R) - 1' - plhemothiddiafefine2- sul phoet hyl ) car banoyl ] net hyl
} car banoyl nmet hoxy) - 2, 3, 4, 5-tetrahydro- 1, 5- benzot hi azepi ne; 25
1, 1- d’oxo- 3, 3- di but yl - 5- phenyl - 7- net hyl t hi 0- 8- ( N-{
(R - a- [ NOrle$raftithph Q6icdbyd d(ﬁﬂiﬁ(ﬁﬂﬂgﬁiskssiﬁg IRAT @hYRRRY ¥dtivity is (3R,5R)-3-butyl-

a

car banoyl net hoxy) -2, 3,4, 5-tetr dro-1, 5-benzot hi azepi ne;
1, 1-di 0x6=@hﬁth,§'ﬂ1®@-ﬁ?he®1‘}3k§e4‘l ftetrahygiohlsfienzpiig agegin-8-yl B-D-

car baroy EHEORYPISTY st EPRRRTRY, | 608t SHOREIBA dphiors include one of:
car boxyot byl Y cor banoul’] Bney] ) cor banDy T EoL o) 3 4. v (et e oy o 1. 5.
benzothi g@}épmﬁﬁl;]methy}/} carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-a-[N"-
(carboxymethyl)carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-
benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{(R)-1'-phenyl-1'-[N"-(2-
20  sulphoethyl)carbamoyl]methyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-
benzothiazepine;
1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{(R)-1'-phenyl-1'-[N'-(2-
sulphoethyl)carbamoyl]methyl }carbamoylmethoxy)-2,3.4,5-tetrahydro-1,5-
benzothiazepine;
25 1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[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)-a-[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)-o-[N'-(2-
30  carboxyethyl)carbamoyl]benzyl}carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-

benzothiazepine;
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- di oxo- 3, 3-di butyl - 5-phenyl -7-nmethylthio-8- (N { (R-a-[N -(2-

car boxyetwglopoarsbanoyl | - 4- hydr oxybenzyl } car banoyl net hoxy) PZTA;Bb2B514@t r ahydr
0- 1, 5- benzot hi azepi ne;

1, 1- di oxo- 3- but yl - 3- et hyl - 5- phenyl - 7- n’éthylthl 0- 8- (N-{

(R) a-[ N -(5-carboxypentyl) 5 carbanoyl]benzyl

} car banoyl net hoxy) - 2, 3, 4, 5-t etrahydro- 1, 5- benzot hi azepi ne;

1, 1-di oxCb-13din<ni-BBudiijpht—yﬁSgihemle—memtthiw& -E-ENWVE(R) - a- [ N - ( 2- car boxyet hyl
) car bano

}car bam)é?r}?@’f 363/ capagioyl]t- }Pléqr?%'al?ryé1cfrt?"EPé’H?ﬁtPﬂ’f)Qz?e%?“ﬁetetrahydm 15-
1, 1- di 0XBerodiifieBie I-5 phenyl - 7- met hyl t hi 0- 8- ( N-{

a-[ N -(2-sul phoeth )car bamoyl ] - 2- fl uorobenzyl }

car banoyll rtedlbwﬁ)blﬁylai dthgl—ﬁ«pheureyﬂ‘ry dn@hiltlBO-lSe(M b(tRif(atIé piSrmarbok@pentyl)

% R;L gl ﬁi]g gﬁ?‘lg% alpoylgx y) Z 3?§ te r y ro- 1,5- {)enzgthmzepme

car boxyef fl%bﬁ@@%a&wﬂyl BERENY 1L AR IROLSTRY- ROV RS- GarBodyRiny BR% SR i 5-

benzot hi azepi ne;
1, 1- di oxbeid;yBloditauntoylm&hqtygrdy3,4,3-tereshiygdio- hﬁd)eﬁzc(tma{e(pﬁi)e—a [N -(R)-(2-hydroxy-

e

N[(R-a r

1-car boxyg%)bﬁaﬁ banoyl ]m&@dgr&o%gttﬁ%?ﬁygé"r b’gr%w?glgﬁe ;/rlle] car banoyl met hoxy
} - 2p3, 4,15dibrd-BeiydrBethyBS-paandTmethglithioS-(N-{ (R)- a-[N’ (R) (2-hydroxy-1-

1, 1- di oxo- 3- but I-3 et hyl - 5- phenyl - 7- met hyl t hi_o- g

a-[N -(c SAheX W{WHQ?RE’H]CM Q@Obléq@i}mxy) -2,3,4, tetrahydro 1,5-

} car banoyl, ]ré%g 92%5 2, 3,4, 5-tetrahydro- 1, 5-benzot hi azepi ne;

1, 1- di oxo- ut 3ethy| 5-phenyl -7-methyl thio-8-(N-{ a-[N -

((et hoxy)l(l%bth)joh:bngmhlenyie’l mythyithiobt (/Y] (R e R)}H(2-hydroxy-1-
car banoyl met hoxy).- 2, 3, 4, 5- tetrahydro-1, 5-benzot hi azepi n
il ox o cat eyl bersgHe AP DY B B CADPOR S (N - { 2 25

[(hydlr OXIQ:I({B%’; Q%e?) hosphoryl ] et hyl } car banoyl ) benzyl | car banoyl met hoxy }
- tetrahydro- 1,5-benzothi azepi ne;

1 1- d| OXQ 13d13xd43t34t11&5ht-y5-5gheﬁyll-"/-ﬁ)eﬂEIthml-S Ve[ (B)-6MNM-{ (R)-1-[N"-(R)-(2-hydroxy-
( R) a-[N —éa%ﬁoxygtr}})§l)car}bamoyl] 2-hydroxyethyl }carbamoyl)benzyl]carbamoylmethoxy }-
2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3 -butyl-3-ethyl-S-phenyi-7—methylthio-8-(N-{ o-[N'-(carboxymethyl)carbamoyl]
20  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)phosphoryl-methyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-
tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-{ N-[(R)-o-(N"-{ 2-
25 [(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)-0-[N'-(2-methylthio-1-
carboxyethyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-

benzothiazepine;



car boxyet hyl ) car banoyl ] benzyl } car banoyl net hoxy) - 2, 3, 4, 5-t et rahydr o- 1, 5-
benzot hi azepi ne; WO 03/ 051822 PCT/ GB02/ 05744 14

1, 1- di oxow®,0344disbat yl - 5- phenyl - 7- net hyl t hi 0- 8- {N-[ ( R) - ( er PCT(AB02f05744

2-[ (et hyl) (et hyl)

phosphoryl ] et hyl } car banoyl ) - 4- hydr oxybénzyl ] car banoyl net hoxy
}-2,3,4,5-tetrahydro- 1, 5-benzothi azepine; 1,1

-di oxo- 3, 3-di butyl -5-phenyl -7-nmethylthio-8 { N [(R-a-(N- { 2-

[ (et hyl 1(Ihgidx@8)B)dibutyh6gihboylyl-inethlyithio-8-{ N-[(R)-o-(N'-{ 2- [(methyl)(ethyl)

} car banoyl ) - 4- hydr oxybenzyl ] car bano Irre hoxy }-2,3, 4, 5- tetrah

5. bons PhMPAIBHRING Tear ooy RS SR TEY GhahgvI 2 SO TN 6- (N |

(R-a-[(Rs. nz(n%bﬂﬁég%/l sul phi nyl -1 -

car boxyet hyl) car 'l benzyl } car banoyl net hoxy) - 2, 3, 4, 5-t et r ahydro- 1, 5-
benzot hi dzZlegiore3, 31ﬁibﬂx,yﬂ:5€ﬁhexyd-73mat-h@ltbmt8f[N §(RheiyT-{ 2’-[(mmﬂh75d)(yycﬁe;{y)l- {

-a-[N 2- sul phoet hyl ) car banoyl | - 4- dr oxybenz
o by PHOHORYPIR! isatpatiop ek awcqzy@ sr@ﬁ@émea 3.4, 5-tetrahycro-
1, 1- di oxq-53 ?ﬂhpiife (165 phenyl -methylthio-8-(N f
(R) a- [N—((%‘)%- -car oxy- 2-

net hyl t hilok-diokyB3)3cdibbgivoyphEnl-hyndthykthioeh@y-{ IR)pejErIey - (ZembtbyighlpBingl-4- 5-tetra
hydro- 1, 2, 5- benzothladl epi ne; .15
1, 1- di ox&arboryedaylirarhamey b ﬂcarr-bﬁ@mﬁly}efhﬂxw-éa3(4\§-tqtrahydro—1,5-

(R) a-[ N‘b@ﬁz%)chléze g{eboxy 2- (R) - hydroxypropyl)car banoyl ] - 4- hydr oxybenzyl }
car banoyl net hoxy) - 2, 3, 4, 5-tetrahydro- 1, 2, 5-benzot hi adi azepi ne;
1, 1- diooxd; Bdlﬁxd-Btﬁ:ldh}bht-yBSmhemyﬂlﬁleﬂmkwt[f\m(&)&&[Nl—({z sulphoethyl)carbamoyl]-4-

R N- 1- b 2- th 4- hyd b I
} Car banroyHERHEERY ) L SR mo e EhS st %‘éﬂy E%mv%era@?ézim
1, 1-di
(R) - aI E))Iilfi(I(ojg)%xqI3 (%;Erl%% Bﬂﬂ%ﬁ%’l-T &le gnr%)y ?Vg rox )e}fch/ﬁboxy_z-

}car bam)ylhdm;tlmméwthygca'ﬂbaén@ll-ethvymglbmﬂ}Zarﬁambﬁﬂmdtdxwdﬁazﬁmtmbydro-

1, 1-di oxo 3 ’3; di but 5- phenyl - 7-nmet hyl t hi 0- 8- (N-f
(R) a- [ NL¢% % ENZOEUR W?Wopyl) 25 car banoyl ] benzyl

} car bamoyl {15,00%Y) aidui-3: phchAt7- AR08 VI TRLA R (S PHLADERY-D]R)-
hydroxypropyl)carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-
1,2,5-benzothiadiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-o-[N-((S)-1-carboxy-2-
methylpropyl)carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-

20 benzothiadiazepine;
1,1-dioxo0-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-o-[N-((S)-1-carboxybutyl)
carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-
benzothiadiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N-((S)-1-carboxypropyl)

25 carbamoyl]benzyl}carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-benzothiadiazepine;
1,1-dioxo0-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N-((S)-1-carboxyethyl)
carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-benzothiadiazepine;
1,1-diox0-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-a-[N-((S)-1-carboxy-2-(R)-
hydroxypropyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-

30  benzothiadiazepine;



1, 1- di oxo- 3, 3-di butyl - 5- phenyl - 7- net hyl t hi 0- 8- ( N-{
(R-a-[N-((S)-1-carboxyethyl) car bam)yl ] benzyl

} car banoyWwostlssy) - 2, 3, 4, 5-t etrahydro- 1, 2, 5- benzot hi adi az®QirrGB02/05744
1, 1- di oxo- 3, 3-di butyl - 5- phenyl - 7- net hyI t hi 0- 8- (N-{

(R -a-[N-((S)-1-carboxy-2-(R)- hydr oxyﬁr opy! ) car banoyl ] benzyl

} car banoyl met hoxy) - 2, 3, 4, 5-tetrahydro-1, 2,5 30 benzot hi adi azepi ne; WO
03/ 051822 PCT/ GB02/ 05744 15 1, 1

- di oxo- 3,13~diokot3)3-dibuyh&+phen yi- e thylthiol 86/8-{ (BN-0-[N-(2-sulphoethyl)carbamoyl]-

Lo batroy R BApemoy B ARy ot Sy be N b dsisbiepesine:
L L. 0l 0Xg: B b, fsgﬁﬁ%J%e RIS D02 [ ((9)- -

car boxyet hy car barmy r ox

} car banoyhitsek fevbkxyl )eatbathod]154-h pdroaybedr 0} chrinoylibethexy)a?, B Seicaatgpraré,2,5-

1, 1- di ox0- 3, 3- di but yl - 5-phenyl -7-nmethyl thio-8-(N-{(R) -a-[ N-((R)-1-carboxy-2
- net hyl tbﬁ‘i‘%%l?‘h@%"@webanoyl ] benzyl }

car banoyl r e;

co e EIGE iSRS i £ e e

{ ( R) - (er I’n)etl[nﬁH‘r{((eﬁ)ylﬂ:m[bbh‘(o@ﬂi))elﬁyl‘}ydbmyylﬁ}ethlﬁy) -2,3,4,5-tetrahydro-1,2,5-
car boxyeﬁohyl ) car.banp I ] propyl } car banoyl ] benzyl }carbanoyl et hoxy) - 2, 3, 4, 5-
t et r ahydPgt%0, l?a‘?}aﬁé’ ot hi adi azepi ne;

1, 1-di OXEF%?%(Q f@&%k@? EH;-@H%ET itmé ?‘é?(r@y &V- (S LIN-((S)-2-hydroxy-1-

{(R-a-[ car ropy ar banoyl

(1: ar1 bgm)y Icmgjbgpitiwbl)ctzﬂ?myﬂpt@yr}ahﬂodm?%ljl?e?ﬁﬁ-}cd;bzzml\?{lmeﬂrdk&)zé,ﬁ ife; 15
0X0- i y, met hyl t hi o-

(R) - a- [ Nigtyabydrp- ]cz %F’@g&?}éﬁpm%ar banoyl | - 4- hydr oxybenzyl

b |4 t
R R e S e R R O T e
1° (R) - 2 @hpiopglyeeyontoy| 8o pituuhcysmhens 2 Speahde sy

}-4- hydr benzyl ) car banoyl net hoxy] 20
2 3 4, 5- ?’8%/ [A%£PIN€S 5. henzot hi adi azepl ne;
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Car bamylcaﬁiahmy})]%ﬂyd'ﬂo)@bﬁnzyl}carbamoylmethoxy) 2 3 ,4,5-tetrahydro-1,2,5-
benzothiadiazepine;
1,1—Di6x0-3,3-dibutyl-5-phenyl-7-methylthio-8-[N-((R/S)-OL-{N—[1-(R)-2-(S)-1-hydroxy-1-
(3,4-dihydroxyphenyl)prop-2-yl]carbamoyl }-4-hydroxybenzyl)carbamoylmethoxy]-

20  2,3,4,5-tetrahydro-1,2,5-benzothiadiazepine;
1,1-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-c-[N-(2-(S)-3-(R)-4-(R)-5-(R)-
2,3,4,5,6-pentahydroxyhexyl)carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-
tetrahydro-1,2,5-benzothiadiazepine; and
1,1-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N-(2-(S)-3-(R)-4-(R)-5-(R)-

s 2,3,4,5,6-pentahydroxyhexyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-
1,2,5-benzothiadiazepine;

or a pharmaceutically 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
30 combination treatment comprising the administration of an effective amount of a

compound of the formula I, or a pharmaceutically acceptable salt, solvate, solvate of such a



tetrahydro-1, 2, 5- benzot hi adi azepi ne; and

1, 1- Di oxo- 3, 3-di butyl -5-phenyl -7-nethylthio-8-(N-{(R)-a-[N-(2-(S)-3-(R)-4-(
R) - 5- ( R) -wWd®%3/051822 PCT/GB02/05744
2,3,4,5, 6-pent ahydr oxyhexyl ) car banoyl ] benzyl } car banoyl nmet hoxy) -2, 3,4, 5-tetr
ahydro- 1, 2, 5-benzothi adi azepi ne; orléa pharnaceutical |y acceptable salt,
sol vate, solvate of such a salt or a prodrug thereof. According to an

addi tional further aspect of the present invention there is provided a 30
conbi nat s@hot a patimgrthercafiypptiaialy tedetheawnth @i pharmaaceoticablly ageepddbledilueneoranmount

of a conpound .of the fornula | r a phar eut.ical ly acceptab salt,
ol vat o. SBab 2 b SEuheDrseby i 30 Ral PEBHY Giame R HE SR OF B
prodrug ¥OeWARE agRRd de@Rdd forh:0get her with a pharnmaceutical ly acceptable
diluent or carrrer, with the sinultaneous, sequential or separate

adm ni st r&AEGh(chalestery] pyerragsier peoteip binhibitph dorafample hesedefesenced apl a CETP
hol est eryl. tein) inhibitar, . : .
Fof or Snc OiCET LA OPPEIA Bl Vs 07 5030t R ABE 17 Hict AR Fpd il Bgeiny 47

whi ch ar @yirgferenpar at ed herein by reference; a chol esterol absorption
ant agoni st for exanpl e  azeti di nones such as SCH 58235 and thase . described
in US 5, pgholestsrohabsopptipnantagepisthior sxaaeple azesidionss sush @p ehdbo823> prdthose

(m croso ] I tieiui~H APl hi : se described in
Sci ence, rag%:?%@{l}gﬁsgfgg%ﬁl@é%ﬂ %A}Eiugﬁ}%{met&?ﬁ?gép r afegéd&ﬁ’er ein by reference;

a ni cot i RiMTR¢mitrokemaV aansfer, proten) urdiipitpr §orenamplecthese deschitedrib Sniah¢eod82,
product s r l.e, nicotinig,.aci ni.aci n), acipinox and niceritrol; a
phyt o8t epg{l%éoﬁ%gﬁﬂg? ?)?_"é%?ﬁm)rf‘tgggf’%?Hgti’)éfefer’f‘)rfCSbupoI , is an anti-obesity
conmpound af@dorBicdtR] Eervativs iflludifEs1b¥Ielé4d)anad REmbinatbh produes fePexatpl@4, 122
and US 4,929, 629); an anti hypertensive conpound for exanple an angi otensin

conver t i mirodnieyastd (mcm), acimmopjandpicedtiolangi ot ensin |1 receptor antagoni st,
an andrenergj ¢, bl.ocke energi c blocker, a beta andrenergic
P FoiRonsEion Bxtife 2R

bl ocker, energic bl ocker,
probucol;

15 an anti-obesity compound for example orlistat (EP 129,748) and sibutramine (GB
2,184,122 and US 4,929,629);
an antihypertensive compound for example an angiotensin converting enzyme (ACE)
inhibitor, an angiotensin II receptor antagonist, an andrenergic blocker, an alpha
andrenergic blocker, a beta andrenergic blocker, a mixed alpha/beta andrenergic blocker,
20  an andrenergic stimulant, calcium channel blocker, an AT-1 blocker, a saluretic, a diuretic
or a vasodilator;
a CB1 antagonist or inverse agonist for example as described in WOO01/70700 and EP
65635 ;
a Melanin concentrating hormone (MCH) antagonist;
25 a PDK inhibitor; or
modulators of nuclear receptors for example LXR, FXR, RXR and RORalpha;
or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof,
optionally together with a pharmaceutically acceptable diluent or carrier to a warm-
blooded animal, such as man in need of such therapeutic treatment.
30
Particular ACE inhibitors or pharmaceutically acceptable salts, solvates, solvate of such

salts or a prodrugs thereof, including active metabolites, which can be used in combination



20 an andrenergic stimulant, calciumchannel blocker, an AT-1 bl ocker, a
saluretic, a diuretic or a vasodilator; a CBl antagoni st or inverse

agoni st fwp oansrspt e as described in WD01/ 70700 and EP 65®8%/GBoa/okakani n
concentrating hornmone (MCH) antagonist; 25 a PDK inhibitor; or nodul ators
of nuclear receptors for exanple LXR, ﬁXR RXR and RORal pha; or a
pharmaceutical |y acceptable salt, solvate, solvate of such a salt or a
prodrug thereof, optionally toget her with a pharnaceutically acceptable
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ram pril spirgghil "ytﬂo@hlonﬁ@'térﬁ@édlphl t&RbdaPAT hydrboHiG RN teprdtide, trz&f@lbfa@ﬁ[l | at,
spiropril, ‘spiropril drochloride, tenocapril, tenocapril drochlorlde

t epr ot i dérandolaprélat. aibapril, zabmwmaawmnlat zofeaqpiia prd zofeml%tl Prefarred ACE
zabi ci pr Inlnlﬁf)l’toré ?(Ireiﬂg Hnrtlhla %@&t%r?&e%ﬂ&p 51"6 rglfnjpr rr?lr'ngﬁr{lgtd 1's¥(\ﬁmll %‘12&)&1}1 Ahe for

use in the present II’IVEI’I Ion are ra

enal apri lenﬂﬂphlaﬁ Mdra prefdredd AGB Iiﬂnbit@'rfs Gclsrneds ACke prekdnbiveritsor are rzuﬁ@al in the

present |1 nvention are ram pl’l |
15 and ramiprilat.

Preferred angiotensin II antagonists, pharmaceutically acceptable salts, solvates, solvate of
such salts or a prodrugs thereof for use in combination with a compound of formula I
include, but are not limited to, compounds: candesartan, candesartan cilexetil, losartan,

20  valsartan, irbesartan, tasosartan, telmisartan and eprosartan. Particularly preferred
angiotensin II antagonists or pharmaceutically acceptable derivatives thereof for use in the

present invention are candesartan and candesartan cilexetil.

Therefore in an additional feature of the invention, there is provided a method for for the
25 treatment of type 2 diabetes and its associated complications 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 salt or a prodrug thereof in simultaneous, sequential or separate
administration with an effective amount of one the other compounds described in this
30 combination section, or a pharmaceutically acceptable salt, solvate, solvate of such a salt

or a prodrug thereof.



15 and ram prilat. Preferred angiotensin Il antagonists, pharmaceutically
acceptabl e salts, solvates, solvate of such salts or a prodrugs thereof
for use iwoagmbisaati on with a conpound of formula | incl wda/GEutsame not
limted to, conpounds: candesartan, candesartan cilexetil, |osartan, 20

val sartan, irbesartan, tasosartan, telk¥isartan and eprosartan. Particularly
preferred angiotensin Il antagonists or pharmaceutically acceptable
derivatives thereof for use in the present invention are candesartan and
candesartan cilexetil. Therefore in an additional feature of the invention,

there is. praovided a nethod.for f the .25 treatnent, of t .abet es and
te assod Rt Bompr i Rbralis o dhe i rido s R s L mitBR ofutE 7
need of gygdiipidemioddntitiohs ik WaRPblodaed adital)sédhedsiigh, irdneediof s@ghi mal  an
effective anount of a conpound of formula I, or a_ pharmaceutically

accept abfreatgnt which gpmarises agpiingieangto saifcanimakan effeshiveameydofig t her eof in

simul {an I r 10181 af i ciive
amount - ofRe RS 1ERRUEL, o pRERRLEYRaPHRlsBIY By Bl SONAR TR oot on,
or a phassmaeedpriodalgl tierasfiapimiitaaeasl sequanial at eparmad adatinisohtionneith ansal t  or
a prodrug er eof . I erefore in an

d th f. WD 03/051822 PCT/ GB02/ 05744 18 Th f
addi t i on&ffeqtivaramountef angdhs efhenfompoundsisseribed 1p iy combInal QRIeAdN 2 t r eat i ng

hyperli pkﬂﬁmaee&&am dRPSbleRalf sWR/alE 01086 8fsiRRi Rt or 8 pedtirdS eRRs. | N need of
such treatnment whicth conprises admnistering to said aninmal an effective
anount of a 5 conpound of formula I, or a pharmaceutically acceptable salt,
sol vat e, ,sol vat e of ch a salt.or a prodrug thereof in simultaneous,
sequdht i ACC! tggggﬁgcrgapﬁch?@? éﬂvie%orgﬁhfﬁ 5ROV gacﬁlﬁa%acgﬁﬁ%ﬂlut of one the
ot her cogpRpsitoriRakhicbRgrba alddifpoGAdTBf fahlRIT, SeChh@Macdutidally acceptable
pharmaceutically acceptable salt, solvate, solvate of such a salt or a

prodrug stbselypte, 3ddvase ebugh agalt er apfodrugibereak gad pneef the ethepcaARQUOHS t here i s

provi ded I . i ti i.ch. i 0
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a salt owbf sudhraoddltwg atphetrethereafldn agseciafion wéth atphermaeogligdsceptdecr i bed in
this conbination section or a pharmaceutically acceptable salt, solvate,

sol vafe ddpe@ERATHEGAlt or a prodrug thereof, in association with a
pharmaceutically acceptabl e

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

compound of formula I, or a pharmaceutically acceptable salt, solvate, solvate of such a

salt or a prodrug thereof, and one of the other compounds described in this combination
20  section or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug

thereof.

According to a further aspect of the present invention there is provided a kit comprising:
a) a compound of formula I, or a pharmaceutically acceptable salt, solvate, solvate of such
25 asalt or a prodrug thereof, 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
form; and
c¢) container means for containing said first and second dosage forms.
30

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



15 diluent or carrier. According to a further aspect of the present

I nvention there is provided a kit conprising a conpound of fornmula I, or a
phar maceuwwpDaalosyg2accept abl e salt, sol vate, sol vate of suchrca/Gmalos74er a
prodrug thereof, and one of the other conpounds described in this

combi nati on 20 section or a pharmaceuti%ally acceptable salt, solvate,

sol vate of such a salt or a prodrug thereof. According to a further aspect
of the present invention there is provided a kit conprising: a) a conpound
of for nukka tgmpeund qf fiemmde Bur k phitmacewizely agdeptablel salt, sobtateaselyats of sethe of

of e of e CLbRpBRIEeaet el atln Relifalh i PR i) "¢

phar macewut i &g bitit dasugepéabl e salt, solvate, solvate of such a salt or a
prodrug thereof; in a second unit dosage faorm and c) container neans for
cont ai ni Ry osaofthejather campodnrds sissrrided iydis MpainatiogGegtiansy @iphgmaasediqallyt her
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phar macefdrngahdly acceptable salt, solvate, solvate of such a salt or a
prodrug thereaof, together with a pharmaceutically acceptable diluent or
carrier, © qqptzgnqqmgqnslﬁqﬁqon@gg%gufgfs,t,«gm%ecgwgd%qag% t her compounds
described in this conmbination section or a pharnaceutically 5 acceptable
salt, solvate, solvate of such a salt or a prodrug thereof, in a second
uni t dosageording toranather fehtucoofithé meentaherefio providet ahenisa @f 8 abuipbindsef and

second dgsage forns. Accordi to another feature of t ,nvention there is
ot ovi Bed HeBTTE Tt P GamsuHer e SRRt fa S ceovare e T M it a1y

accept abkﬁ) thercob| analofie of fhe \bite® cOhp&IHEd dasceidbd irdthistomimd@ioh gediidgr &of , and
one of the other conpounds described in this conbination section, or a

phar nmaceathamracoutically seceprablesltt solwg. salvate of shehaa saltgir aqedrug thesgof, isr a
F: gg{ légﬂ%ﬂg@?ﬁﬁ&?cé%%ﬂf é%@%@%ﬁ&gﬁg kigeeinqle ﬁe%%rﬁ&x%ﬁheta%&hé’%df&né (I;l_e the
type 2 diabetes and its associated complications in a warm-blooded animal, such as man.
15
According to another feature of the invention there is provided the use of a compound of
the formula I, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodrug thereof, and one of the other compounds described in this combination section, or
a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, in

20  the manufacture of a medicament for use in the treatment of hyperlipidaemic conditions in

a warm-blooded animal, such as man.

According to a further aspect of the present invention there is provided a combination
treatment comprising the administration of an effective amount of a compound of the

25 formula I, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug
thereof, optionally together with a pharmaceutically acceptable diluent or carrier, with the
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 or a prodrug thereof, optionally together with a

30  pharmaceutically acceptable diluent or carrier to a warm-blooded animal, such as man in

need of such therapeutic treatment.



type 2 diabetes and its associated conplications in a warm bl ooded ani nal,
such as man. 15 According to another feature of the invention there is
provi ded wbaeswss2nf a conpound of the fornula |, or a phacmcsanssal |y
acceptabl e salt, solvate, solvate of such a salt or a prodrug thereof, and
one of the other conpounds described i3 this conbination section, or a
phar maceutically acceptable salt, solvate, solvate of such a salt or a
prodrug thereof, in 20 the nanufacture of a medi canment for use in the
treatment of hyperlipidaenmc conditions in a warm bl ooded ani mal, such as
man. Acc?gging to a further aspect of the present invention there is

provi ded ination treatnment conprising the adm nistration of an

ef fective amount of a conpound of the 25 formula I, or a pharmaceutically
acceptable salt, solvate, solvate of such a salt or a prodrug thereof,
optional |y togdthMdR andt HC AMR megsrements Werepeatoraed appd agian dsaeuryB0@ 8F r i er
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on a Var imembestaidayd. 300 or 5 Varian UNITY plus 400, 500 or 600
spectroneters, operating at 1H frequencies of 300, 400, 500 and 600 MHz,
respeétively, and at 13C frequencies of 75, 100, 125 and 150 MHz,
respectively. SNERITROts were nmade on the delta scale (S). Unless

ot herwi se stated, chem cal shifts are given in ppmw th the solvent as

i nt er nal D3M&@dar dimetbylAbbpade at i ons DMSO di net hyl sul f oxi de

THF tetrahydrofuran
DMAP dimethylaminopyridine
15t triplet
S singlet
d doublet
q quartet
m multiplet
20 bs broad singlet
Example 1

(25)-3-(4-{2-[(Cyclohexylmethyl)(heptyl)amino]-2-oxoethoxv}phenyl)-2-ethox ypropanoic

acid

25 (i) Ethyl (25)-3-{4-[2-(benzyloxy)-2-oxoethox ylphenyl }-2-ethox ypropanoate

To a solution of ethyl (25)-2-ethoxy-3-(4-hydroxyphenyl)propanoate (23.8 g, 100 mmol,
prepared as described in W099/62872) 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 overnight. 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
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in vacduo. W@gt% gpcs!?)l ?ca g ’I %n@t%fézndggg*r%} gl)g"ggfﬁl% Eﬁ? ‘uent
and col | g0 @mcgig Btme(lﬁ rm} |401'65(qYQHb deehzszm)gs(ﬁ&g@zm 6682Y(ﬂ| bay pi$ (d,5 1H
NVR (400 MHz, 13 .16 3H) , , 3H), 2.93-2.97 (m 2H), 3.35
(m 1H), 21{%%3)2{7@9 5H)3 97 (m 1H) , 4 16 (q 2H), 4.64 (s, 2H), 5.23 (s,
2H), 6.82 (d, 2H), 7.15 (d, 2H), 7.32-7.39 (m 5H). 13C NWR (100 Mz,
CDC13): S 14.3, 15.2, 38.6, 60.9, 65.6, 66.3, 67.0, 80.4, 114.6, 128.5, 10
128.6, 12%& MQ@Q@WLBECBCM,%M 3, 159, 38.6,16029,665.6,i66)3,{67.0, 80.4, 114.6, 128.5,

4-[1(2S) -2, 3-Di et hoxy- 3- oxoprop henox } acetic acid
10 128.6,128.7, 130.6, 135.3, 156. 16 .0, 172.

(i1) {4-[(25)-2.3-Diethoxy-3-oxopropyllphenoxy}acetic acid

To a solution of ethyl (25)-3-{4-[2-(benzyloxy)-2-oxoethoxy]phenyl}-2-ethoxypropanoate
15 (22.33 g, 57.8 mmol) in freshly distilled THF (290 mL) was added Pd/C (10%, 3.1 g) and the
reaction mixture was hydrogenated under atmospheric pressure at room temperature
overnight. The mixture was filtered through a plug of Celite and the filtrate was concentrated

in vacuo to afford 16.6 g (97%) of a light yellow oil.
20 'HNMR (400 MHz, CDCl3): § 1.15 (t, 3H), 1.21 (t, 3H), 2.93-2.98 (m, 2H), 3.35 (m, 1H),
3.60 (m, 1H), 3.97 (m, 1H), 4.16 (q, 2H), 4.65 (s, 2H), 6.84 (d, 2H), 7.17 (d, 2H), 8.48 (bs,

1H)

13C NMR (100 MHz, CDCl3): 6 14.3, 15.1, 38.5, 61.0, 65.1, 66.4, 80.3, 114.6, 130.7, 130.9,
s 156.4,172.7,173.7

(iii) N-(Cyclohexylmethyhheptanamide

30
To a solution of aminomethylcyclohexane (0.34 g, 3.0 mmol) in methylene chloride (30 mL)
was added heptanoic acid (0.39 g, 3 mmol) and DMAP (0.37 g, 3.0 mmol) followed by 1-



To a solution of ethyl

(2S)-3-{4-[ 2- (benzyl oxy) - 2- oxoet hoxy] phenyl } - 2- et hoxypr opanoate 15 (22. 33
g, 57.8 nwolop/osrs2ireshly distilled THE (290 nL) was added ped/cBoRb824 3.1 Q)
and the reaction mxture was hydrogenated under atnospheric pressure at
room tenperature overnight. The nmixtw2 was filtered through a plug of
Celite and the filtrate was concentrated in vacuo to afford 16.6 g (97%
of alight yellowoil. 20 1H NWVR (400 MHz, CDC13): S 1.15 (t, 3H), 1.21 (t,
3H), 2. 93ty]-983dmeddprmitdepyllearbodhimide3 hpbro¢htpride)(0.53. 873 Ommmel) and . the (g,

2H), 4.65 2k 6.84 (d, ,2 7.17 2 8. 4 bs 1 1 .(100
Ty choteirhion Tjtue wg sifted 3 bond sefodureTSleniEht pt Bicoyd s il G
130.9,  ZfetiyiéneAchldide (100 1di3), and ithd drghhit Phadey@hewhsmhyih) bepHEN@R7demLB0 To
a solution of am nonethyl cycl ohexane@io. 34 .0 mmol) in methyl ene

] 3 .
chl ori de age@usMNaHGk s 73 adodnd bpna htl Blacnd d(gled guergNa:§ OpfenceniiiominpIaUg. 37
, 3. .ol 02/ 05744 22
gt hyl -'3- ngleﬁ@fdr%?g@%i% )(;()5%3\;%?[ ?E%B%%@%S?@S{%drochl oride (0.57 g, 3.0

mmol) and the reaction mxture was stirred at roomtenperature overnight.

The m xtyre was diluted wth rreég%l ene chloride (100 nL), and the organic
phase wasH¥Re (10Qi YRzs6DGED: §HEAVA8)(m, ShhuddEs! Raeo8H). 7544 (m, HHY In3G-ne

&t
(o2 ot SRGPEBLZ R PR FFREIETIHET aR (B0 e, "o 3y S

0.84-0.98 (m 5H), 1.08-1.36 (m 8H), 1.44 (m 1H), 1.56- 1.78 (m 8H),

2.16 (t, 2H ., 3.09 (t, 2H), 5.45 (bs, 1H). 10 13C NVMR (100 MHz, CDCl13): S
Ta.1, 12 " NMR(I00 k. 6Bk 811400 491726 726, oh 31 OS], Sahtal 1)
N (Cycl ohl%&l met hyl ) - N- hept yl am ne hydrochl ori de 15

N ( Cycl ohexyT net hyl ) hept anami de (0.58 g, 2.6 mmol) was dried once by
azeotropic distillation with toluene, taken up in freshly distilled THE
(23 nmL) and .cool ed on an icehath under an . argon atnosphere. Borane, (3.2
nmL. of a M M = HICLY1A] ;: .!.;..!h'.!:f‘.

15 N-(Cyclohexylmethyl)heptanamide (0.58 g, 2.6 mmol) was dried once by azeotropic
distillation with toluene, taken up in freshly distilled THF (23 mL) and cooled on an icebath
under an argon atmosphere. Borane, (3.2 mL of a 2M solution of the methylsulfide complex
in diethylether) was added and the icebath was removed after 15 minutes. The reaction
mixture was refluxed for four hours and was then allowed to cool to room temperature. 1.2

20 mL of 10% HCl was carefully added and the mixture was left with stirring overnight.
Concentration in vacuo followed by the addition of ice cold THF (ca. 15 mL) gave a white
precipitate. Water (ca. 3 mL) was added followed by toluene (ca. 10 mL) and the mixture was
concentrated in vacuo. Ice cold THF (ca. 15 ml) was added to the residue and the resulting
precipitate was filtered off and dried in vacuo to give 2.96 g of crude product as a white salt.

25 This material was used in the subsequent reaction step without any further purification.

'H NMR (400 MHz, CD;0D): § 0.87-0.98 (m, 3H), 0.97-1.11 (m, 2H), 1.15-1.45 (m, 11H),
1.65-1.86 (m, 8H), 2.84 (d, 2H), 2.93- 3.01(m, 2H).

30  °C NMR (100 MHz, CD;OD): § 14.3, 23.6, 26.6, 27.0, 27.1, 27.6, 29.9, 31.5, 32.7, 36.4,
55.0.



in diethylether) was added and the icebath was renoved after 15 m nutes.
The reaction mxture was refluxed for four hours and was then allowed to
cool to rwomswersperature. 1.2 20 nmL of 10% HCI was car ef ulpicy/Gridesiz4and t he
m xture was left with stirring overnight. Concentration in vacuo followed
by the addition of ice cold THE (ca. 1% nlL) gave a white precipitate.
Water (ca. 3 nL) was added foll owed by toluene (ca. 10 nL) and the m xture
was concentrat ed in vacuo. Ice coI d THE (ca. 15 m) was added to the

resi due andEthple(2 4 ‘ lm pEydaming] - estbethfoxy ph@nd2ed i n vacuo
to give 2,96 oSl ude product as a white salt. 25 This material was used
in the s&g%}éﬁ}%eﬁ%—?gactlon step without any further purification. '"H NWMR
(400 MHz, CD3OD): 6 0. 87- 0 98 (m 3H), 0.97-1.11 (m 2H) 1.15-1.45 (m
11H), 1.65-1.86 g@ 84 (d, 2H), 2.93- 3.01(m 2H). 30 13C NMR gloo
M, coadi) 2 B)lqtzpns of %23)2%3ﬁletWy -oxoprapylipherpxydapetic apid 50188 & 03

Sk 3
(29-5-( J‘Q‘?é‘%?’cyc R STRRIEDEY el p BN cptobeime N gpoiamin
et hoxypr (h@ﬂlﬁﬂblbﬁdér €0.0905g| 36 mmadf and DMAP (0.098 g, 0.80 mmol) followed by 1-ethyl-3-
{4-1(29) -

ol ) GG BB R PG PG Ly G orida R0 E: 036 mimol) il he'sSsetion

N-(cycl Obﬁﬁ@r@%mﬂu}ed\h%gﬁﬁdﬁﬁkﬁﬁne Byéi'ﬁ%hlﬂfe' A e WA Qlithied Qv idf mEideheand
DVAP (0.098 g, O. | owed by 1-et - 3-

hyl -
(3-di et lefloaidte db@mdpyanﬂctacbmghmmph@e wasr oshast with 3% HZ0(3gx 26. IBB) mqmgusand

the reacty m Xt ur stiry.ed 0 rature overm

m xt ufe 3%?3{%% L(J%(gdn]g& i rpéltnﬁy{s g’it)c 8&038% )angn(éontcﬁe 6?dgé'ﬁ|v cp%ase
was was hegirifichtibnSoh diptephcked cdRuniflpf siBEH!ED B0k DISHELol(AR, Flg)Sia3dmby i wma (25
m.), dried over Na2S and concentrated in vacuo. Purification

on
pr epacked@banghf0-dfe gradiens) Gemethylese whlaridy aspbe elephyieldsd §. K3 255%%) Oflvlat h
met hanol %)R)uille/gs adient) in net hyI ene chloride as the eluent yielded 0.103
g (58% o ourless oil. 15 "H NWR (400 MHz, CDC13): S 0.83-0.97 (m
5H), 111133(m17H) 145180(m8H) 288300(m2H) 3.14 and
3.19 (2d

, r ot amers) 1
3 15 o THOTME, (468 MHa GDEB( 55.559007 Kon Sy i Tolgt Blm abiDe 1 43t 80 (Mhafh,
rotaners)y ga’ s} (m, 2H), 3.14 and 3.19 (2d, 2H, rotamers), 3.24-3.39 (m, 3H), 3.58 (m, 1H), 3.95
(m,1H), 4.15 (q, 2H), 4.64 and 4.66 (2s, 2H, rotamers), 6.84 and 6.84 (2d, 2H, rotamers), 7.14

(d, 2H)

20 °C NMR (100 MHz, CDClL): § 14.2, 14.3, 15.2, 22.7, 26.0, 26.0, 26.5, 26.5, 27.0, 27.0, 27.2,
289, 29.1, 31.0, 31.2, 31.9, 36.1, 37.3, 38.6, 46.4, 48.0, 51.7, 53.3, 60.9, 66.3, 67.5, 67.7,
80.4, 114.6, 114.7, 130.2, 130.5, 157.1, 157.1, 167.8, 167.9, 172.6 (The number of peaks is

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

25 (vi) (25)-3-(4-{2-[(Cyclohexylmethyl)(heptyl)amino]-2-oxoethoxy } phenyl)-2-ethox y-

propanoic acid

To a solution of ethyl (25)-3-(4-{2-[(cyclohexylmethyl)(heptyl)amino]-2-oxoethoxy } phenyl)-
2-ethoxy-propanoate (0.031 g, 0.057 mmol) in THF (2.0 mL) were added water (2.0 mL) and
30 lithium hydroxide (0.006 g, 0.26 mmol), and the reaction mixture was stirred at room

temperature overnight. The mixture was acidified with 2M HCI and extracted with ethyl



(d, 2H) 20 13C NWR (100 MHz, CDCI3): (err) 14.2, 14.3, 15.2, 22.7, 26.0,
26.0, 26.5, 26.5, 27.0, 27.0, 27.2, 28.9, 29.1, 31.0, 31.2, 31.9, 36.1,
37.3, 38.Wp04M512248.0, 51.7, 53.3, 60.9, 66.3, 67.5, 67.PCT/EI24574114. 6,
114.7, 130.2, 130.5, 157.1, 157.1, 167.8, 167.9, 172.6 (The nunber of peaks
is larger than the nunmber of carbon &%ns due to rotaners.) 25 (vi)
(25)-3-(4-{2-[(Cycl ohexyl met hyl ) (heptyl)am nol - 2- oxoet hoxy} phenyl ) - 2- et hoxy
- propanoic acid To a solution of ethyl

(29) h3 (4cqrate [(4 8y25|ohe The wemhiped Orespiomhpsmivap ashed wibt brineyPp elay Hiied over
2- et 0. 057 dded
(250 M L) BBt i ar PO 0B3 a0 ok fsflafires B R eact on

m xture was stirred at roomtenperature overni ght. The m xture was

aci di fi eql wth 2M HCI and extracted with eth WO 03/ 051822 PCT/ GB02/ 05744
24 acet atd NMR«(498 Mily, CBRE)cdAB2n@ 89 dngaH).cl. H}Talsﬁ (sl 4kBs hé6- 182 fmpfHhe

(5395 Sof 294@h T 295 G 17 3ARweS ot 21t B ? 2% 280 o etey
1.10- 1. 33H)m.03. i H), 4. Barid B3 (2% 218H)otame55)2 685 (GHII—DlH)Lﬁ @, 215) Gm7 (bE)IH)3. 15

and 3.21 (2d, 2H, rotarrers) 3.25-3.46 (m 3H), 3.61 (m H), 4.02 (m1H),
4 66 and 4.68 (2s, rotanmers), 6.85 (d, 2H), 7.16 7.77 (bs,

(d,

13@ 3 6. 5,
270, 27, W%@f@% 0%31%? #“1?371%?12%8 T 28 3727%6229 %762?6892
48.0, 5128.1, 530431@6389 §£71337 237350 4‘6% 8.01 ¥4. 875314966346"83 629, :.9180. 78,
157. 1, 157. 2 168. (&ré nunber of peaks is larger than the
nunbep ofl 148 5%919,a]t3<9n§a léﬁé 1167 ?’ole 1§8)3 ﬂ%ﬁm@hqnnggrz@)pegk-‘(l@ layger than
2-((2,4 oxoet hoxy} phenyl ) - 2- et hoxypr opanoi c
acid (i)%‘l(@%fgg?%u%%%tggg%“ Jthgérgsa?n de 20 To a sol ution of
2,4-di fl uorbenzyl am ne (0.43 g, 3 O mmol) in nethylene chloride (30 nlL)
wer e added heptanoic acid (0.39 g, 3.0 mmol) and DVAP (0.37 g, 3.0 mmul)
foll ovveth hyl - 3- (3- di et hyl ami nopr opy! ) car bodi i mi de hydrochl ori de
(0.58 g, 3.0 mmmol ) and the

15 (25)-3-(4-{2-[(2.4-Difluorobenzyl(heptyl)amino]-2-oxoethoxy }phenyl)-2-ethox ypropanoic

acid

(i) N-(2.4-Difluorobenzyl)heptanamide

20 To a solution of 2,4-difluorbenzylamine (0.43 g, 3.0 mmol) in methylene chloride (30 mL)
were added heptanoic acid (0.39 g, 3.0 mmol) and DMAP (0.37 g, 3.0 mmol) followed by 1-
ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (0.58 g, 3.0 mmol) and the
reaction mixture was stirred at room temperature overnight. The mixture was diluted with
methylene chloride (100 mL), and the organic phase was washed with 5% HCI (3x75 mL),

25 aqueous NaHCOj; (75 mL) and brine (75 mL), and dried over Na;SO,. Concentration in vacuo
afforded 0.63 g (82%) of a yellow oil.

'H NMR (400 MHz, CDCl5): § 0.83-0.91 (m, 3H), 1.22-1.35 (m, 6H), 1.56-1.68 (m, 2H),
2.19 (t, 2H), 4.43 (d, 2H), 5.80 (bs, 1H), 6.75-6.88 (m, 2H), 7.33 (m, 1H).

30
13C NMR (100 MHz, CDCls): § 14.1, 22.6, 25.7, 29.0, 31.6, 36.8, 37.1, 104.0 (1), 111.5 (dd),
131.5 (dd), 173.2. (Non-protonated carbons not reported.) .



reaction mxture was stirred at roomtenperature overnight. The m xture was
diluted with nethylene chloride (100 nL), and the organi c phase was washed
wi th 5% HEb og@%i822 m.), 25 aqueous NaHCO3 (75 nmL) and bri nect/®Bok3744 and
dried over Na2SO4. Concentration in vacuo afforded 0.63 g (82% of a
yellow oil. "H NWR (400 MHz, CDC13): 822.83-0.91 (m 3H), 1.22-1.35 (m

6H), 1.56-1.68 (m 2H), 2.19 (t, 2H), 4.43 (d, 2H), 5.80 (bs, 1H),
6.75-6.88 (m 2H), 7.33 (m 1H). 30 13C NWR (100 MHz, CDC13): 8 14.1, 22.6,
25.7, 29.0, 31.6, 36.8, 37.1, 104.0 (t) 111.5 (dd), 131.5 (dd), 173.2.

( Non- protoy teqd (Ca S { 4051822 PCT/ GB02/ 05744 25
(ii) N-( 5 jviciara ety ochl ori de

N (2, 4- Dfluorobenzyl)heptanam de (0 55 g, 2.2 nmol) was dried once by
azeotropic 5 distillation with toluene, taken up in freshly distilled THE
(19 L) 2ht?, %M‘é&o‘éﬂﬁlzé‘ﬁhqpé@@ﬁﬂﬁ (BAdes A drgeh wengljsdeprce By azfotropis. 7
m. of _a h I ﬁﬁﬂ@l was
added’ anglll\étlr%llg |ce Htﬁteﬁe ?arkg{r]mrﬁ?tlgsﬂef l?lg dflgfgl%d m nut 9%11‘?1%@’?(2&6{%{)%% ntﬂcl%%tgre
was ref | uxder ﬁmrargcmuamim@phem aBoranes(2 henl aifl 0@ sblutionadf the diewthyl sulfide

t enperature. nL of 10% HC s careful ly added and the ture | ef t
with sti rcpmbexm @9@?’%Féﬁ‘9 Wa5 g r}C?t%twéﬂae%quom% e it i on
of ice cQbfidifmixede Was %ﬂuxga%r f?&uprl%ﬁfsp'aﬁ@tvﬁ‘as mhcmm td Icbsr es re&fn and
dried in vacuo to afford 0.81 g of crude product as an off-white salt.

Thi s mat déempdratuees 1ifsmll ofnl 0% & vieseruasnlly a@@dtandrthsnepuw wholeft witly sfimingher

purlflcatlon H NVR (400 5 .24 1. 45
(' o oisnt Gy oy SaoRIGHEER) e sl SR g0 el e a0 608
29 5 732% _}irwllglidga V\a}ﬁaﬁzgﬂ\@t&%«ggffw ,mmﬁ%cug &Z éfg(j)ra 01%3 gf ((:1%3;: proddct &3,an

( Non- pr otobhwhiée] S%,lar it anaestal r"é%disﬁédn Jthe guiyseqyent pRagtjon steg) withquy.any further
2-[(2, 4- g) H%H:R glbenzyl ) (heptyl)am nol - 2- oxoet hoxyl phenyl ) - 2-

et hoxypr anoa

15 'H NMR (400 MHz, CD;OD): § 0.88-0.95 (m, 3H), 1.27-1.45 (m, 8H), 1.66-1.79 (m, 2H),
3.03-3.10 (m, 2H), 4.27 (s, 2H), 7.06-7.17 (m, 2H), 7.62 (m, 1H).

13C NMR (100 MHz, CD;0D): § 14.3, 23.6, 27.1, 27.5, 29.8, 32.7, 45.0 (d), 48.9, 105.4 (1),
113.3 (dd), 134.8 (dd). (Non-protonated carbons not reported.)

20

(ii1) Ethyl (25)-3-(4-{2-[(2.4-difluorobenzyl)(heptyl)amino]-2-oxoethoxy }phenyl)-2-

ethoxypropanoate

To a solution of {4-[(25)-2,3-diethoxy-3-oxopropyl]phenoxy}acetic acid (0.104 g, 0.35
25 mmol) in methylene chloride (3.5 mL) was added N-(2,4-difluorobenzyl)-N-heptylamine
hydrochloride (0.098 g, 0.35 mmol) and DMAP (0.094 g, 0.77 mmol) followed by 1-ethyl-3-
(3-dimethylaminopropyl)carbodiimide hydrochloride (0.067 g, 0.35 mmol) and the reaction
mixture was stirred at room temperature overnight. The mixture was diluted with methylene
chloride (50 mL), and the organic phase was washed with 5% HCl (3 x 25 mL), aqueous
30 NaHCOs; (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, 5g Si/25 mL) with



To a solution of {4-[(2S)-2, 3-di et hoxy- 3-oxopropyl ] phenoxy}acetic acid

(0.104 g, 0.35 25 nmmmol) in nethylene chloride (3.5 nL) was added

N- (2, 4- diwbuamstsenzyl ) - N- hept yl am ne hydrochl ori de (0. 09%Cg/GE28574am0l )

and DVAP (0.094 g, 0.77 muol) followed by 1-ethyl-3-

(3-di net hyl am nopr opyl ) carbodi i m de hy%}ochloride (0.067 g, 0.35 mmol ) and

the reaction mxture was stirred at room tenperature overnight. The

m xture was diluted with methylene chloride (50 nlL), and the organic phase

was was hmbtlwanoh(%%%-@hd(em)mn’methﬂ)me chjoddess @ ¢l|am@3fo(®s 66 ar{do%y iohe (25
drleqe ver Na2804 and concentrated in vacuo. Purification on a

prepackeﬁ 81t of silica gel (1solute(r) SPE Columm, 5g Si/25 nL) with WO

03/ 051822 PCT/ GB02/ 05744 26 methanol (0-1%gradient) in nethylene chloride

as the eluent afforded 0.066 (369%9 of a colourless oil. "H NVR (400 MHz,

CDC13) : SHONBR (000MHm CBE3): 80@—@190 (@pPH)11.15(u 330, {. M—lﬁl—ﬂm 1H31.4-1. 65

415 (o, 199 epsTe 0y, 2ok (gt boo ot o 1415 AlaEy

(m  4H), 46008; 7HR 2.6 8hd’4.28+Ts, 34, r&tamers§%6 73mmr@ﬁ&)H) TIR-MHR ahd G M7B1
CDC13): S 14.1, 14.3, 15.1, 22.6, 26.9, 27.1, 28.7, 29.0, 31.8, 38.5, 41.5,

10 44.3, (¥8,3H, 0aners)s0. 9, 66.3, 67.5, 68.1, 80.3, 103.6 (t), 104.2 (t),
111.6 (dd), 114.4, 114.6, 119.8 (dd), 120.3 (dd), 129.6 (dd), 130. 4,
130.6, 131.7 (dd), 156.7, 156.9, 168.2, 168.3, 172.5 (The nunber of peaks
i s | arger’d NMR (100 MEZDEDC): & a4.00M. 31 150K 24165 269, 2D BT, 29.0-B ST BHAS 415,
carbons not rep orted

2-[ (204- Bﬁﬁk&éﬂoﬂ@ﬂz? (ﬁéét? ?aﬁ$ho$0§ H&%@Kﬁo%@@%ﬁ@n&lbﬁé¢ﬂ 114.4, 114.6,

(etzg;)f(g_pz 39?§QF§)2§36§ Clge) oﬁi‘*@yﬁ“-’(‘ﬁfe%?ty"%%h7 (49, 1367, 1569, 168.2, 168.3, 1725

oxoet hoxYFmeuryber-o? pedlsax yqpge piemaht @aumbeOdf/caghontat&@d doenol rptanterst Mfudrihatedm.)
was added 20 mate&ﬁ%é O mL) and |ithium hydroxide (0.010 ng, 0.42 mmuol)
and the FEREPS B0} THR Pe was stirred at room tenperature overnight. The
reaction m xture was concentrated in vacuo, acidified wwth 2M HC, and
extracted with ethyl acetate (4 X 25 nL) The conblned organlc phase was
washed wi(tvh (28)i3ne gpt Wigeds X BtZ2d in vacuo to

ethoxypropanoic acid

To a solution of  ethyl (25)-3-(4-{2-[(2,4-difluorobenzyl)(heptyl)amino]-2-
oxoethoxy}phenyl)-2-ethoxypropanoate (0.047 g, 0.090 mmol) in THF (2.0 mL) was added

20  water (2.0 mL) and lithium hydroxide (0.010 mg, 0.42 mmol) and the reaction mixture was
stirred at room temperature overnight. The reaction mixture was concentrated in vacuo,
acidified with 2M HCI, and extracted with ethyl acetate (4 x 25 mL). The combined organic
phase was washed with brine (25 mL), dried over Na,SO,, and concentrated in vacuo to
afford 0.044 g (89%) of a colourless oil.

25
'H NMR (400 MHz, CDCls): 8 0.83-0.93 (m, 3H), 1.17 (t, 3H), 1.20-1.35 (m, 8H), 1.45-1.67
(m, 2H), 2.90-3.14 (m, 2H), 3.26-3.35 (m, 2H), 3.42 (m, 1H), 3.63 (m,1H), 4.04 (m, 1H),
4.63 (s, 2H), 4.74 (s, 2H), 6.75-6.90 (m, 4H), 7.11-7.22 and 7.25-7.35 (2m, 3H, rotamers),
9.13 (bs, 1H).

30  C NMR (100 MHz, CDCls): § 14.1, 15.1, 22.6, 26.9, 27.1, 28.6, 29.0, 31.8, 38.0, 41.6, 44.3,
46.2, 47.3, 66.8, 67.3, 68.0, 79.8, 103.7 (t), 104.3 (t), 104.3, 111.7 (dd), 114.6, 114.7, 119.7
(dd), 120.1 (dd), 129.7 (m), 130.1, 130.7, 131.8 (dd), 156.8, 157.0, 168.6, 168.7, 175.6 (The



afford 0.044 g (89% of a colourless oil. 25 '"H NWMR (400 MHz, CDCl13): S
0.83-0.93 (m 3H), 1.17 (t, 3H), 1.20-1.35 (m 8H), 1.45-1.67 (m 2H),

2. 90- 3. 14awOrop/o2dr2 3.26-3.35 (m 2H), 3.42 (m | H), 3.63PCmMGB02M57444. 04
(m 1H), 4.63 (s, 2H), 4.74 (s, 2H), 6.75-6.90 (m 4H), 7.11-7.22 and
7.25-7.35 (2m 3H, rotaners), 9.13 (b% 1H). 30 13C NMR (100 MHz, CDCI3):
S 14.1, 15.1, 22.6, 26.9, 27.1, 28.6, 29 0, 31.8, 38.0, 41.6, 44.3, 46.2,
47.3, 66.8, 67.3, 68.0, 79.8, 103.7 104.3 (t), 104.3, 111.7 (dd),

114. 6, 1nymper QfLQea}ks i¢ daxger thao.the my er 0 pgarpoq rﬁoms_@@e 10 rQEEer, Fitgmngte(idd)
156.8, 157,0 rt% 175.6 (The WD 03/ 051822 PCT/ GB02/ 05744 27
nunber of 38’3 0[5 Ser than t he nunber of carbon atons due to rotaners.
Fluorinated car bons not reported.) BIOLOG CAL ACTIVITY 5 FORMJULATI ONS
Compounds were di ssolved in DVMSO to obtain 16 nM stock sol utions. Before
assays, BIOBOCICALACIREITYre further diluted in DVBO and cul ture nedia.
GENERAL CHEM CALS AND REAGENTS Luci ferase assay reagent was purchased from
Packas d, FORMURASUONSt i on Enzynmes were to from Boehringer and Vent

pol ymerase from New Engl and Bi ol abs. CELL LINES AND CELL CULTURE CONDI TI ONS

U2- G5, ( RnfRUBN FeRJiSONBd inHNED toV@)‘iaxﬁ“lGGlﬁlﬁss%ikfsbﬁﬁbﬁs-r@@fory%aysoe' I's were
expanded and refrozen in batches from passage nunber six. | s were

cul t ur ed sionk s@utitresceae Sunthed dfluted irERYISO mpdiculmrd DivER) Wit h 25 mM gl ucose, 2

mM gl utam._ne _or 4 15 L-al anyl - L- tamne, 10% fetal calf serum at 5%
coerr). Cﬁv&%ﬁat%w%pé&@ﬁﬁwﬁwﬁgg wi thout addition of cal ¢i um or

o) TR Al PSSR PPR LSRR BB R ond

CO\ISTRM@nFﬂ?eHﬂEEE&HMﬂ%o%RE§So@N@Q ErlgdidaBiolabeconbi nant DNA

techni ques were carried out as described by Ausubel (7). The
CELL LINES AND CELL CULTURE CONDITIONS

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
15 mM L-alanyl-L-glutamine,10% fetal calf serum, at 5% CO,. Phosphate buffered saline
(PBS) without addition of calcium or magnesium was used. All cell culture reagents were

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

PLASMID CONSTRUCTS FOR HETEROLOGOUS EXPRESSION

20  Standard recombinant DNA techniques were carried out as described by Ausubel (7). The
Luciferase reporter vector, pPGL5SUAS (clone consists of five copies of the GAL4 DNA
binding sequence, 5"-CGACGGAGTACTGTCCTCCGAGCT-3", cloned into the
Sacl/Xhol sites of pGL3-Promoter (Promega). The Sacl/Xhol fragment carrying the UAS
sites was constructed using annealed overlapping oligonucleotides.

25
Expression vectors used are based upon pSGS5 (Stratagene). All vectors contain an
EcoRI/Nhel fragment encoding the DNA binding domain of GAL4 (encoding amino acid
positions 1-145 of database accession number P04386) followed by an in-frame fusion to a

fragment encoding the nuclear localisation sequence from T antigen of Polyoma Virus.



Luci ferase reporter vector, pG.5UAS (clone consists of five copies of the
GAL4 DNA bindi ng sequence, 5' - CGACGGAGTACTGICCTCCGAGCT-3"', cloned into the
Sacl / Xholweios@sisef pG.3- Pronoter (Promega). The Sacl/ Xhol pcragpmeisi4gar ryi ng
the UAS sites was constructed using anneal ed overl appi ng ol i gonucl eoti des.
25 Expression vectors used are based L?ﬁon pSGS (Stratagene). Al vectors
contain an EcoRI/Nhel fragnment encodi ng the DNA bi ndi ng domai n of GAL4
(encoding am no acid positions 1-145 of database accessi on nunber P04386)
f ol | owed an in-frame fusion t r ncodi.ng the.nucl ear

L ocal | sat P ACQetdRsr R, b b BT b ERGRR Ui Os 522

PCT/ GBO2/hfigdifitleofes hCatiB NIRFK phP&Rky 8Add ON sequence was constructed using
anneal ed overl apping ol irgonucleotides creating Nhel/Kpnl sticky ends

(5' - CTAGCEEITAGAGAARERSGAMMGESANETTAEABIGTTGGd AG-ganthdligaad bgrdingpmai ns from
human and nouse PPARa and human_and nouse PPARy were PCR 5 anplified as
Kpnl / Bamdpmeaing dipghbumahandanewe FEARG angdhiman andameyse PPARN WewdiGly  domai n

ot o ALBliAEod RER AR RReAERLE GonclIE ASANENEGRT ATMARIARI 0

const 7 uc used rec r y sequenci ng. oW ng €ex

vect ors Wemainusathd Alcldar BtaliGlbn séquansd FhE b&@usnceTGlIPaseig eoftubRARE ubt ype
sequence reference' pSGGALhPPa huhman PPARa S74349, nt 625-1530 pSGGALnPPa
muri ne PRERacoEiT®ed by mequesdng.SThe folhSaaaekpRssidruvestorPRARyusEd St 1ensinnt

613- 1518 P CGALnPPg nurine PPARy W09138, nt 652-1577 10 refers to

nucl eot i @ 5?%1“[“?'0% of data base entry used to express the |igand binding
domai n. TRANSI ENT TRANSFECTI ONS 15 Frozen stocks of cells from passage

nunber si xpwere—tiranedard—exparded—to—passage
vector encoded PPAR subtype sequence reference’
pSGGALhKPPa human PPARa S74349, nt 625-1530
pSGGALmMPPa murine PPARo X57638, nt 668-1573
pSGGALhPPg human PPARY U63415, nt 613-1518
pSGGALmPPg murine PPARY U09138, nt 652-1577

10
! refers to nucleotide positions of data base entry used to express the ligand binding

domain.

TRANSIENT TRANSFECTIONS

15 Frozen stocks of cells from passage number six were thawed and expanded to passage
number eight before transfections. Confluent cells were trypsinised, washed and pelleted
by centrifugation at 270xg for 2 minutes. The cell pellet was resuspended in cold PBS to a
cell concentration of about 18 x 10° cells/ml. After addition of DNA, the cell suspension
was incubated on ice for approximately 5 minutes before electroporation at 230 V, 960 pF

20 in Biorad’s Gene Pulser™ in 0.5 ml batches. A total of 50 ug DNA was added to each
batch of 0.5 ml cells, including 2.5 ug expression vector, 25 pug reporter vector and 22.5 ug

unspecific DNA (pBluescript, Stratagene).



nunber ei ght before transfections. Confluent cells were trypsinised, washed
and pelleted by centrifugation at 270xg for 2 mnutes. The cell pellet was
resuspendwo mnsset d PBS to a cell concentration of about PC8/GB0208744
cells/m. After addition of DNA, the cell suspension was incubated on ice
for approximately 5 m nutes before ele7c9[roporation at 230 V, 960 F 20 in
Biorad's Gene PulserTMin 0.5 nm batches. Atotal of 50 g DNA was added to
each batch of 0.5 m cells, includi ng 2.5 g expression vector, 25 g

t t d 22.5 4
P ot NRE LAY ER, o HAGE L £ PROMRE 538 0B pe PR L,
concent r g8k @i‘en&%@d%@ aﬁ?}olxﬁ{uﬁély'% d@kv}léMls/WenMse@H@d\ﬁ'96t@@h ﬁf&@ In

approxi mately 25" 000 cel wel | were seeded in 96-wel | at es. order to
al | ow cebtder tmaltorccalBno reeecestefddplatss mreemcmhatﬁniaatéa%afor:;?@dms bﬁoﬂa hour s
before addition of test conpounds. In assays for PPAR(err), the cell

medi um wa@dlg%sf @WUW% i a5s3¥s SPRERMR e g celd edpyreyas tpRienzentad wigh ym
FCS f
(FOS) 5111 fckrl ) SRch RASKAE A ESLIA AN Wor LI oY 6 ATROREN S 0F

e51%n? uce PV EWE
n of hegltry d&ﬁfédn\ﬁ%n%ﬂts oEthe H(5. qne I@@ﬁr@@l@drc@ungt gﬁech@s Qva ﬂ)dﬁe@d atical
Grade Ani on Exchange Resin 200-400 nesh were added, and the sol ution was
kept on follavesgfet500 nsltafheatrinadtivated GSe P grchengod apd @ gridigad Aidytical | owi ng

day, the F 0 cent f_u e str in rocedure S repeated
for 4-6 o mﬂfl%éﬁ e Resp 400 el skt S Bl RS SIEERRes PR  and
filter r resin. ASSAY
PROCEDURE%?&E‘%@ qu%ﬂlgtéo%&a{u?%ﬁgﬁm%%m?(gggltﬁgtﬁg % appropriate
concept r aéritﬁfhgédlﬁﬂ@ﬁhe stfpping prasddare whaiepsatedfod i 6 MesirE A fidr @leeecobnpounds
were diluted in culture nedia to obtain test conpound solutions for final
doses. Afreatmeat] Jtlmslﬁ(ﬁ% mtas eentrifhged aasilteroterdispd imarderumrensovesremnpris @hch wel |,
50 | test, conpou sol ution was added. Transiently transfected cells were
exposed CRAT E%BEFﬁfglfor about 24 20 hours before the luciferase detection

assay waggg,q\tpkml) | uci ferase assays, 100 | of assay reagent was
added manual Iy to each well and plates were left for approximtely 20

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

test compound solutions for final doses.

After adjustment of the amount of cell medium to 75 pl in each well, 50 ul test compound
solution was added. Transiently transfected cells were exposed to compounds for about 24
20  hours before the luciferase detection assay was performed. For luciferase assays, 100 pl of
assay reagent was added manually to each well and plates were left for approximately 20
minutes in order to allow lysis of the cells. After lysis, luciferase activity was measured in
a 1420 Multiwell counter, Victor, from Wallach.
Reference compounds
2s  The TZD pioglitazone was used as reference substance for activation of both human and
murine PPARY. 5,8,11,14-Ficosatetrayonic acid (ETYA) was used as reference substance

for human PPARaL



mnutes in order to allow lysis of the cells. After lysis, luciferase
activity was neasured in a 1420 Multiwell counter, Victor, from Wall ach.
Ref er encewoanpsisazis 25 The TZD pioglitazone was used as reCareBieasBubst ance
for activation of both human and nurine PPARy. 5,8, 11, 14-Ei cosatetrayonic
acid (ETYA) was used as reference subsitance for human PPARa. WD 03/ 051822
PCT/ (B02/ 05744 30 Calcul ations and anal ysis For cal cul ati on of EC50
val ues, a concentration-effect curve was established. Values used were
derived fcgquthe average. of two or three independent neasurenents (after
subt r act {‘GrFUSNE fE YAORYr ound average val ue) and were expressed as the
percent agg,. plic i fon )EC',‘TBlvaﬁxeé%do}ﬂ@édtﬁﬂoﬁ’-@ff@dt REFl e Wasted@bliGlel! PAI6& weground.
Val ues were pfotte against the l[ogarithm of the test conpound
concent r aldr®deri ve@Sdny thc Wesrage ofrwesdrithiet édlepandentaeasuieniedrsoaftetsubmactioat ween
the data points and calculating the concentration required to achi eve 50%
of the mwhsticrhackgieendaveraga valvehantbvegwxpiggsed as Bediseentagapbilpganaximalthe
conmpounds of forpula | have.an EC50Q of t han Q. rr /1 for
AR r yettion sty P Bt someaind STt e proRbE A edobBIP ) ot /)
for PPARC@te)test EBSpSRIRINBLRrafbn S i Wafhes e QtithafRl FQned @tRcabfiononpounds
in that they are n‘}o)re potent with respect to PPARa than w th respect to
PPARy. | theiveeehetia davepbihteand thlcslatieg thticomshirationsrequipmal tbanhieve 509 oéthpect t o
the pharmacol ogical activity of the conpounds and to their therapeutic
profi| e. Mmaximal asHptionohtainesd Rydhp ErffgacetomnEndy esent i nvention exhi bit
i nproved DVMPK (Drug Metabolism and Pharnacoki netic) properties for exanple
they exhibit inproved nmetabolic stability in vitro and al so exhibit
f avoufablmedemPotifiE R Attt VRS ahECK) ¥PlessTtheh 0.8MOYNEL PPARMOardgtefeied
prom si ng toxi cological profile. 20 WO 03/051822 PCT/ GB02/ 0574 31
compounds have an ECsy of less than 0.05pumol/l for PPAR. The compounds of formula

I are a select group of compounds in that they are more potent with respect to PPAR« than
with respect to PPAR,. It is believed that this relationship is important with respect to the
pharmacological activity of the compounds and to their therapeutic profile.

15
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 compounds
also have a promising toxicological profile.

20



CLAIMS 1. The S enantiomer of a conmpound of formulal ~OR CHN v OO
C7/HLI5S OH 0 5 1 wherein R represents 2,4-difluorophenyl or cycl ohexyl and
phar maceuwoaalosyg2accept abl e salts, sol vates, crystallinePcarcm2ant4
prodrugs thereof. 10 2. A conpound selected from (2S)-3-(4- f 2-

[ (Cycl ohexyl met hyl) (heptyl ) am no] - 2- oxdlet hoxy } phenyl) - 2- et hoxypr opanoi ¢
acid ; and (25)-3-(4- { 2-[(2,4-D fluorobenzyl) (heptyl)am no] - 2- oxoet hoxy }
phenyl ) - 2- et hoxypropanoi ¢ acid 15 and pharmaceutically acceptable salts,
sol vates and crystalline forns theregf . 2S5)-3-(4- {

2-[ (Cycl ohexyl net hyl ) (heptyl )am no] 2= t hoxy } phenyl)-2-
ethoxypropanoic acid and pharnmaceutically acceptable salts, solvates and
crystalliyn 4- {

2-[(2, 4- [}i 15168?0 ae'%?ﬁ??&%ﬁ?@%@%&m 2u:lgao§<oet hoxy } phenyl)-2-

et hoxypr opanoi ¢ acid and pharmaceutically acceptable salts, solvates and
crystalline forns thereof. 5. A pharmaceutical fornulation conprising a
conmpound according to any one of aims 25 1-4 in adm xture with
pharmaceutical ly acceptable adj uvalat s, 0di | yents andjor carriers. WO

03/ 051822 PCT/GBOZ/OH?##— NA nmet’hodYpf ™eati@g or preventing Iipid

di sorders (dyslipidem a) mhethe¢ not SSQ( mﬁkﬁglnsulln resi stance
conprising the adm nistration o 15corrpoun./fc gi any one of clains

1-4 to a marmual in need thereof.

5 I

wherein R' represents 2,4-difluorophenyl or cyclohexyl and pharmaceutically acceptable

salts, solvates, crystalline forms and prodrugs thereof.

10 2. A compound selected from:
(25)-3-(4-{2-[(Cyclohexylmethyl)(heptyl)amino]-2-oxoethoxy } phenyl)-2-ethoxypropanoic
acid ; and

(25)-3-(4-{2-[(2,4-Difluorobenzyl)(heptyl)amino]-2-oxoethoxy } phenyl)-2-ethox ypropanoic
acid

15 and pharmaceutically acceptable salts, solvates and crystalline forms thereof.

3. 285)-3-(4-{2-[(Cyclohexylmethyl)(heptyl)amino]-2-oxoethoxy} phenyl)-2-
ethoxypropanoic acid and pharmaceutically acceptable salts, solvates and crystalline forms
thereof.

20
4. (25)-3-(4-{2-[(2,4-Difluorobenzyl)(heptyl)amino}-2-oxoethoxy} phenyl)-2-
ethoxypropanoic acid and pharmaceutically acceptable salts, solvates and crystalline forms

thereof.

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

25 1-4 in admixture with pharmaceutically acceptable adjuvants, diluents and/or carriers.



5 7. The use of a conmpound according to any one of clainms 1-4 in the

manuf acture of a nedicanent for the treatnent of |ipid disorders

(dysl i pi depicapswsket her or not associated wth insulin re®CItGBIRAST48. A
met hod of treating or preventing type 2 diabetes conprising the
administration of an 10 effective amotnt of a conmpound of fornula I
according to any one of clains 1-4 to a nmamual in need thereof. 9. A
process for the preparation of a compound of fornula |I conprising reacting
D apotnd Actcthod aLreating J0PreVCPKD I PRI SpTRFs Ay S demiz R heRer GFno | 15,1

whi ch R1
ot ot oG At R o SR ne S AT A0s o Pl BRI e
20 10. Awe s cDimé Qf4rw|a&nérhm61 irlndsd théreof. OR ( 2)n 12 3 R/ R 11 YO

WO 03/ 051822 PCT/ GB02/ 05744 33 in which R and R2 and n are as previously
defined and R3 represents a protecting group for carboxylic hydroxy group

with a de prgl el dioRidlhd adcbrdifly EPIRAWHRGE Bfairh1 B4 #hd hhnutRete of a
medicament for the treatment of lipid disorders (dyslipidemia) whether or not associated

with insulin resistance.

8. A method of treating or preventing type 2 diabetes comprising the administration of an
10 effective amount of a compound of formula I according to any one of claims 1-4 to a

mammal in need thereof.

9. A process for the preparation of a compound of formula I comprising reacting a

compound of formula II

O

o o e
R— (CH2 ) "

| 3
R2 R

15

in which R' and R? and n are as previously defined and R? represents a protecting group

for carboxylic hydroxy group with a de-protecting agent.

20 10. A compound of formula II

O

1 __N)k/o v
R—(CH, )~

| 3
RZ R



HJO O R2 Oni 10 in which R2 is as previously defined. 12. A

phar maceuti cal conposition conprising a conpound as clainmed in any one of
clainms 1 wood/ossabi ned with anot her therapeutic agent thatCrsRIg®sul in the
treatment of disorders associated with the devel opnment and progress of

at heroscl erosi s such as 15 hypertensi @4, hyperlipidaenias, dysli pi daeni as,
di abetes and obesity. 13. A pharnaceutical conposition conprising a
conmpound as clainmed in any one of clains 1 to conbi ned with anot her PPAR
modul at i hgwhigerR . ar@0R1 4nd A auhas pravieudy definedong & teprnepapratesiting geouponpound

as claimed in a ng of clai. to. 4 .conbined wth a
choIestgﬁﬁf@ﬁﬁﬁg%iﬁﬁﬁgﬁﬁﬂPPpT@HP%&%R%wﬁggéﬁg?%al conposi tion conprising a
conmpound as clained in any one of clainms 1 to 4 conbined with a HVG CoA
reductase inhibitor. 25 WD 03/051822 PCT/ GB02/ 05744 34 16. A
pharmaceytigal co FEion rising a conpound as clained in any one of
cl ai ns 1Tﬁbgﬁx@%ﬁﬁﬁgéghﬁﬁ?ﬁﬁgggrvastatin or a pharmaceutically acceptable
salt,solvate, crystalline formor prodrug thereof. 17. A pharmaceuti cal
conposition conprising a conpound as clainmed in any one of 5 clains 1 to 4
conbined with rosuvastatin or a pharnmaceutically acceptable salt thereof.
18. A pharmaceutical conposition conprising a conpound as clained in any
one of <clains 1 to 4 conmbined with an IBAT inhibitor. 10 19. A

phar maceuti cal conposition acfgording to claim 18 wherein the |BAT inhibitor
is selected fromone Of:H%) <di B0- 3-3-di but y¥-5 - phenyl -7
-methylthio-8- (N {(R- 1"-p (cafboxynet hyl ) car banoyl ] et hyl
b- ben othhgzepine;

10 in which R? is as previously defined.

12. A pharmaceutical 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
disorders associated with the development and progress of atherosclerosis such as

15 hypertension, hyperlipidaemias, dyslipidaemias, diabetes and obesity.

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

claims 1 to 4 combined with another PPAR modulating agent.

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

claims 1 to 4 combined with a cholesterol-lowering agent.

15. A pharmaceutical composition comprising a compound as claimed in any one of
claims 1 to 4 combined with a HMG-CoA reductase inhibitor.

25



1, 1- di oxo- 3, 3-di butyl - 5-phenyl -7-nmethylthio-8-(N- 1 (R-a- [N 15

(car boxynet hyl ) car banoyl ] - 4- hydr oxybenzyl } car banoyl nmet hoxy) - 2, 3, 4, 5-t et rahy
dro-1, 5- wWenaostsenzepi ne; PCT/GB02/05744

1, 1- di oxo- 3, 3-di butyl - 5-phenyl -7-nethyl thio-8-(N-{(R) -1 -phenyl -1'-[ N - (2-
sul phoet hyl) car banoyl | met hyl } car barmoyl3fet hoxy) - 2, 3, 4, 5-t et rahydro 1, 5-
benzot hi azepi ne; 20 1, 1-di oxo-3-butyl - 3-et hyl -5- phenyl 7-methylthio-8-(N 1
(R -1'"-phenyl-1'"-[N -(2-

sul phoet Al )Aclal‘rahamytic}akebmpbgitim bempydingt ¢momgound ag clajrged wtanylopdob- 1, 5-

benzot hi a erg 2 lEﬁ Abﬁ‘é)r@}l)]ﬂ?ﬁ) Q%ﬁ‘g{ﬁ%ﬂ}#?’t& a p%ag'ltxla%gé{tlcaﬁy accep¥abtle sa?t solgate

(R) - a- [ N&

4- hydroxyé paileleah Bapravhugahéeys/) - 2, 3, 4, 5-t et rahydro- 1, 5- benzot hi azepi ne;
25 1, 1-di oxo 3- butyl - 3- et hyl - 5- phenyl 7-methylthio-8- (N1

R N | phoet.h
(3, AR e ST A AR Mk s ne o
1, 1- di oXQtapmP Wk k C&h@fh@d’ With-rBfiavthtin of@?ﬁhﬁhﬁ&uﬁcﬁ?(d&iptﬁlﬂ}: 3@t thdkeof 2-
car boxyet hyl ) car banoyl ] benzyl } car banoyl net hoxy) 5-tetrahydro-1, 5-

benzot hi azepi ne; WO 03/ 051822 PCT/ GB02/ 05744 35
11d|oxo33d|butyl 5-phenyl - 7-nmet hyl t hi 0- 8- (N gRg [N -(2-
car boxyet!fy 1 RiFBais1 ¢3! camRytitien GeBpESyRE 2 compound as Clabmbd {1 any one b

}car bann)él%?l%??&(n%l%b@ﬁé“g% q:lthrg%h]yql[}&tg,{ 5- benzot hi azepi ne;

1, 1- di oxo hyl t hi 0- 8- (N-{
(R -a-[N -(5-car boxypentyl) 5 carbanoyl ] benzyl

} car bgnmoybme AipxMicediical €oRpb&tise BtdFdn soﬁﬁﬁnmmramae MBAT inhibitor is
1, 1- di oxo- 3, 3-di but yl - 5pheny| 7-met hyl t hi o- 8 (N-

(R) - a- [ Nselected Eotmangefhyl ) car banoyl ]  benzyl

car banoyl,re %‘?’8%’%253 %Re‘i’(ﬁ SShbSH ngéﬁwﬂhﬁo 2 Iﬁﬁ Elf)of AP R (chrvbxyBkthyl)

oxo- 3, 3-

a-[N - (Zcmhmbquﬁxbwb}e@bbmpme]m@cy) lemsmfany&xb 1,5-benzothiazepine;
} car banoyl net hoxy 3,4,5-tetrahydro-1, 5- benzot hi azepi ne; 10

1, 1- di oxd- Bdlbﬂ@ﬁlﬁ @b@ttyhﬁphandﬁewrhykhm VAL (R &=~ ( N- 1
§§;rg [ ﬁ@%w&% y\{ al%x%og eﬁ)?c{gﬁ))(lyﬁg%yﬁycg}bca%‘nrotgl?nrl’ram))lyg%ﬂ(k-tetrahydro-1,5-

benzothiazepine;
1,1-diox0-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{(R)-1'-phenyl-1'-[N'-(2-
sulphoethyl)carbamoyl]methyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-
benzothiazepine;

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

25 1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[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)-o-[N'-(2-
carboxyethyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-

benzothiazepine;



benzot hi azepi ne; 1, 1-di oxo- 3, 3-di butyl -5-phenyl -7-nmet hyl thi o-8-(N-1
(R-a-[N -(R-(2-hydroxy-1- carboxyet hyl)carbanoyl ] benzyl

} car banoyWwostlssy) - 2, 3, 4, 5-tetrahydro-1,5 15 benzot hi azepiPe&GB02/05744
1, 1- di oxo- 3, 3-di butyl -5-phenyl -7-nethylthio-8-IN[ (R -a-(N -{
(R-1-[N'-(R)-(2-hydroxy- 1-carboxyet h%ﬁ ) car banoyl ] - 2- hydr oxyet hyl }
car banoyl ) benzyl ] car banoyl net hoxy } -
2,3,4,5-tetrahydro-1, 5- benzot hi azepi ne;

1, 1- di oxd;Bdiowbpl3-dibetyhyiphsaylie megthyithioed-by4{(R}-0-[B85-(N- {

a-[ N - (carboxynet hyl ) car ha 20 nzyl

bt barogPrer ISRy g A P 0 TR A, etetrahydro-Ls-
1, 1- di oX@esdibddoine: €t hyl - 5- phenyl - 7-nmet hyl thio-8-(N-{ a-[N -

( (et hoxy) (met hyl Y phosphor yl - met hyl ) car banoyl ] benzyl

} car banoyll, rdioRoByhutA; BethybS-phestyl dhmebhpltti o 8- Qe Ft e A zEpdantegx ypent gl)

oy PenbeR P onsHRAPOT 0 7 ot B FOhBatey ot hoey
-2,3,4,5- A . : ) '
}i, 1- di OXg_,13%1@?é%%?@ﬁg@—?ﬁ@%ﬁ{}f?%@ﬁﬁ?ﬁﬁ _(%)_— - Nf-(2-carboxyethyl)carbamoy1]

(R) - a- [ Nbefd faattayddyhhethdxy) a8 b oxyedtiygto-t Artizapatiiap tney |
} car banoyl net hox%%-z, 3,4, 5-tetrahydro-1, 5- benzof hi azepi ne; WO 03/051822
PCT/ GB02/059i940-335dibutyl-g; Rbenyls/ -methviihiopd-(¥-{gnldfryp-swiphesthyl)darhagogTl2-

N[ (R) - a AR Y| iagepine:

}car barm)}-fu)%lfoz)-e ﬁ?ﬁ?%(%%%@%?'g{a)p ?a%?ﬁgngt oxyx}s}%lg%{thl,ag%%%’r ahydr o-
1, 5- benz at hii@ze3-tmeyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N'-(R)-(2-hydroxy-1-
1, 1- di oxo- 3, 3-di but yl -S-Phenyl - 7- met hP/I t hi 0-8-3{N-[(R)-a-(N' -{

2-[ (et hf@b@ﬁwhﬂ)@ﬁba@oy Jbenzyl }carbamoylmethoxy)-2,3.4,5-tetrahydro-1,5-

phosphor car banoyl ) - 4- hydr oxybenzyl ] car banoyl net hoxy}-2, 3,4, 5-tetra
hydr o- 1?ﬂ§]-]§g]ﬂ}z%e%p&%ézepi ne; ‘

1, 1- di oxa;BdidxdidBtiphtyb-5Spihenyll 7-metsithio- 8N (B)-GNM-(R)-(2-hydroxy-1-
(R-a-[(R-N -(2-nethyl sul phinyl-1- carboxyet hyl ) car banoyl ]Sbenzyl
} car banoyrpekyshyhcasbamayllbenzy hearppmeylmetioxX e ho Hetahygionbo-

15 benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-{ N-[(R)-0-(N"-{(R)-1-[N"-(R)-(2-hydroxy-
1-carboxyethyl)carbamoyl]-2-hydroxyethyl }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'-(carboxymethyl)carbamoyl]

20  benzyl Jcarbamoylmethoxy)-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)phosphoryl-methyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-
tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-{ N-[(R)-0-(N"-{ 2-

25 [(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)-0-[N'-(2-methylthio-1-
carboxyethyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-

benzothiazepine;



10 1, 1-di oxo-3, 3-di butyl -5-phenyl - 7-met hoxy-8-[ N {

(R -a-[ N -(2-sul phoet hyl ) carbanoyl ] -4- hydroxybenzyl

} car banoyWwoalssy] - 2, 3, 4, 5-t et rahydro- 1, 5- benzot hi azepi ne PCT/GB02/05744

1, 1- di oxo- 3, 3-di butyI 5-phenyl -7-methyl thio-8-(N- 1

(R) a-[N-((R)-1-carboxy-2- nethylthio- -3 hyl ) car banoyl | - 4- hydr oxybenzyl }

car banoyl net hoxy) - 2, 3, 4, 5-tetrahydro- 1, 2, 5-benzot hi adi azepi ne; 15

1, 1- di oxo- 3, 3-di but yI - 5-phenyl - 7- net hyl t hi o- 8- (N1

(R - g- [ NHL(I(-&pxd-3Sadibatylrs :ph(elﬁ})lﬂ g thry bixip - {)’W(B)&@KN&bﬁque-tMyl)@tdybxybenzyI
car banoy 3,4, 5- I 2 z i

%I., 1-di OX@Lgs oaflfl&kyﬁhca@agxﬁé lg)fp %}@tb%w)ﬂ]qpr@g@%§ ecgl%oxy}aZdé 2% Btraﬂlydro-

(R -a- [N—1§5(_,§9nzg,fh%g Y- 2- rret hyl propyl ) car banoyl ] - 4- hydr oxybenzyl

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

1, 1- di oxd; ]3d13xd-|3lﬁudhyht-y55ﬂihemxl’r7—ﬁ‘1emyithy>l-8-hN€[(fB)-@KWfl:{2 [(methyl)(hydroxy)

L Ut A L P

1, 1- di oxq- 53b zgihp&E%heS phenyl 7-methylthio-8-(N 1
(R) a-[ N-{ 1- carboxypropyl) 25 carbanoyl ] benzyl

}car barm)ulrrémhoyﬁ;&dlﬁuts'l -4, Iﬁletlyﬂﬂ’ mlethyitbiol§-gy-4 (Rjend R N a@Fmetbpisulphinyl-1-
1, 1- di oxo- 3, 3-di 7- met t hi o-
(R~ o  Neasethicotampal Ry Foep R Sy b teaahydro-L-

car bamylbgggdﬁg@% e 3, 4 5 tetrahydro-1, 2, 5- benzot hi adi azepi ne;
1, 1-di oxo- 3, 3-d utyI 5pheny| 7- rrethylth|08(N- 1

(R) - a0 N-I(K-GHoxd- 3(3ad1bm>yy53>h¢ﬁ§1 7-h1y:d10@x-58rﬂ\b{iﬂ)30€ BV i @rmiphpbibpRgdrbamoyl]}-4-
}bg?{)gigg | hOX Q/}@gg@moﬁgy )a/'r 4 5 tetrahydroq P EQxfz%Eh?éz%gfngzep' ne; VO

1, 1-di ox i I 9.

(R~ (er r;i f'ﬁll-%%(g 3?3{1115{:\%2 ﬁﬂ.@?’)}’] ﬁx Eﬁﬁtﬂ% L4 V- Q8- &PV ((R)-1-carboxy-2

4- hydr oxyﬁmhgﬂ;hhd—etayb@agb@thc:nyﬂ hdvgsix)oxlab?xzm}saﬁlrb?mﬁﬁmedm?y}{z(z 4)55 lmer[ahpczrt(ns Saldi azepi
ne; | bufy pheny nmet hyl t hi o- N{(R)-a-[ N- -1-
car boxyet I%/ ‘j"&%ﬁoﬂﬁﬁg%e}’m&z hydr oxybenzyl

}1far ORITOM ! {1 tsotagfs%% a1§F§1 4. d;iaeﬁ L. ﬂlé}é@!tﬁlols V3 8)5%@@ DicadbRyeRRe:
(R-a-[ Nh@(lﬁ)(yﬂropﬂbdmdmyﬂ@-l] -4- hydroxybenzyl}carbamoylmethoxy) -2,3,4,5-tetrahydro-
1,2,5-benzothiadiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-o-[N-((S)-1-carboxy-2-
methylpropyl)carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-

20 benzothiadiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N-((S)-1-carbox ybutyl)
carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-
benzothiadiazepine;
1,1-dioxo0-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N-((S)-1-carboxypropyl)

25 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)-0-[N-((S)-1-carboxyethyl)
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)-o-[N-((S)-1-carboxy-2-(R)-
hydroxypropyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-

30 benzothiadiazepine;



met hyl t hi oet hyl ) car banoyl | benzyl } car banoyl net hoxy) - 2, 3, 4, 5-tetrahydro-1, 2,5
- benzot hi adi azepi ne;

1, 1- di oxow®,03/4disbat yl - 5- phenyl - 7- net hyl t hi 0- 8- (N-{(R) - a- [ RC{[/GB02/05744
(S)-1-[N-((S)-2-hydroxy-I1- 10 carboxyet hyl ) carbanoyl ] propyl

} car banoyl | benzyl } car banoyl met hoxy) - 2,3 4, 5-
tetrahydro-1, 2, 5- benzot hi adi azepi ne;

1, 1- di oxo- 3, 3-di butyl - 5- phenyl - 7-net hyl thi 0- 8- (N-{(R)-a-[ N- ((S) - 1- car boxy- 2
- et hyl grlogipkd-G-tibnuylbiihemylyi-inethysbaoeS (Ve ( RiesA[V-(2; s8] phoSthytartdmaiib- 1, 2, 5-

e T T
b l{eg: : ) i ne;

B e A F R

1- (R) - 2- (c&poiydilyyd)carbamoalyl]-4-b Bdréx yhichzyd | axbapiveimbthpx YE2, 2,4 )5 e e atrylaord 2l 5-

} - 4- hydr %gébq?hr}z%la%éar bamoyl nmet hoxy] 20 2, 3, 4, 5-tetrahydro-

1, 2, 5°be 85t ne;

1, 1- Di 0xq-34i3x ShugLe/P |7 L4 91y &MV-R)-1- 2.

(R -a-[ Nfi(lzc_i ?é?}?:’?l%\@ﬁ?%ﬂ%@%_ (%efﬁ?'itm() g tW Q(Ig)' &ITIN (‘r(R) 1-carboxy-2

2, 3, 4, 5, tagtleyithideytoil wanpaeoyl ] berayambyhbylthethoody b2 Blehrattahydro-1,2,5-

car banoyl mto??é# -2,3,4,5- tetrahydro-1, 2, 5-benzot hi adi azepi ne; and

1, 1- Di ox@eRzos ‘é%fﬂ}iez 5- phenyl - 7- et hyl t hi 0- 8- ( N- {

(R-a-[ 203X di L5 (JRLAvI L 10-8-(N-1(R)-0-IN-1(S)-1-[N-((S)-2- -1-

5 4.5 6 Sy it S T e e Y R S N I L 5 e
ahydrio- tabpbydieylpattaimagi jameyl jearbampyldbephpl] caabanoyloethoxyp2ddifit-abl e sal t,

so

| vat e, tg%]\){grtogl,g’f such a.salt or a prodrug thereof. 30

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

15 1,1-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N-((S)-1-carboxypropyl)
carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-
benzothiadiazepine;
1,1-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-[N-((R/S)-a-{ N-[1-(R)-2-(S)-1-hydroxy-1-
(3,4-dihydroxyphenyl)prop-2-yl]carbamoyl }-4-hydroxybenzyl)carbamoylmethoxy]-

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

25 2,3,4,5,6-pentahydroxyhexyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-
1,2,5-benzothiadiazepine;

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