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Di phenyl azeti di none Derivates Possessi ng Chol estero
Absorption Inhibitory Activity This invention rel ates

W e003/06ewét | di none derivatives, or pharmaceuti cedT/§E2004/001959
acceptabl e salts, solvates,1solvates of such salts and
prodrugs thereof. These 2-azetidi nones possess
cholpaphemall aRsardtioe iTdYRrdesy Beddddd In@rchaI&sterol
accandiongion of valiue i hedseatgrent of disease

states asSsociated with hyperli pi daem ¢ conditions.

They.are therefor seful. in nethods of .treatnent. of a
e OSSR EArnar L Gedinar JRENe ] FER By sesbrable
saltd, SbIRABS, sbvafk OF SRHaRItE Md plogrurs Mt e 2faz8@diflones possess
-azeti di none derivatives, to pharmaceutica

cholegiaed sbsorpiian inbibitairachyity hedragragcardingliedfrvalisanithe trépsment of
. manuf.act ur e_of iC nt.s _to_ inhibit-.chal ester.ol .
cisel BTG4 TR BBl conPilets TRIR SRRl wetut i
methddstofelea@sd€ 61 a Ofarthiblcoded ugintdl Sduch @b alaf STHeOInV i oS oatlates to
the conpounds of the invention in the treatnent of

procggess 3y tae FasUEeEs of Bis2-aztidirans deeydives. te phamacgutical
conBEhEhts AURARRE iy BBl RS bRl A SR L oo

cholestatol hissrgtioneiaauw arasblobded aimel, kadtrmwnart. Aafurther aspect of this
. hyperlipidaem c conditions assqci.ated wth el evated .. i
invealife BRPR1G R USG9 e CAPDRGR S e iBYentan it g\ﬁ/t’ffé%?“tt;?f dyslipidemic
Con#ih&qﬂqr otein (LDL) cholesterol are major risk factors
or cardiovascul ar atherosclerotic disease (for
i nsttheroscléGic ocommyryHetery difkase assemajRe dawse of dedik ail slorbidity in the

westerh WGHH ofF IR e Bt Jigiaue BRIDEHE respl s Vg pkiown that
hyp&iibHiaemasedildaionPas@eRrd withéley REEInckMtatidaab {0¢a cBolesterol and

Prof essionals fromthe Anerican Heart Association”
low densindirgpraein; (BHLn cholegeriok are@najortiskafactory fior gardiavaseular

19 10 1134-46) . T. trat.ion.. | as .
e Pal st BpE i, o EER bR R Do BRlfe rivi o

Wortdlidlg eiews AxBflae o demesa RaCnayB. 4kl aialuisioarnobo, 100, 1930-1938
net abolism_In the endogenous pat hmt/?fy chol esterol is

and s Dinbrtes iene Gapijovasenlp; Nispassnd StatemantiepHeltheaiedgtessignals from the
I kit € Uad Spbi: tei r,. d

A e e oY e B RENROR £ SRR Pl GRS 1999, 100,
113446).ary and biliary sources is absorbed in the

intestine and enfers the circulation as conponent. of

c hﬁj&@&?%ﬁr@?lowf &F‘%&li’_‘ ehpleterel qus?c?sp% GaR/egipich bajapes of
o B el L Ry S SR e g, I eI Bus pathway,
cholesttmd is syethesizbdbgp therliver and extra hepatic tissues and enters the circulation as

lipoproteins or is secreted into bile. In the exogenous pathway cholesterol from dietary and
biliary sources is absorbed in the intestine and enters the circulation as component of
chylomicrons. Alteration of either pathway will affect the plasma concentration of cholesterol.

The precise mechanism by which cholesterol is absorbed from the intestine is however
not clear. The original hypothesis has been that cholesterol is crossing the intestine by
unspecific diffusion. But more recent studies are suggesting that there are specific transporters
involved in the intestinal cholesterol absorption. (See for instance New molecular targets for
cholesterol-lowering therapy Izzat, N.N., Deshazer, M.E. and Loose-Mitchell D.S. JPET
293:315-320, 2000.)
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there are specific transporzers involved in the

i ntestinal chol esterol absorption. (See for instance

'\%V\élgﬁlﬁﬁéﬁﬁfontb'éf\ﬂ&rn&e(ﬂ@hoﬁ botrstchotistekalwad I(DDLD hlmlemgtol and

| zzat, N.N., Deshazer, ME. and Loose-Mtchell
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OrCor ohary artery disea

plasmg%ﬁ&eﬁéﬁm&ﬁée@) bladldns giéarathedis absirdestdrol by agents such as
pharmaceuti cal agents are used to control seru

HMGeboh estustast infiibitore fragrampbpstalaiissuch ap sigiageEn ﬁ&gﬂﬁaﬁaﬂn
wh1c}bzﬁ§:|r g%s{lg lrregg! lzgy)n ogg_ﬁ?é-rgceEﬁ?&&il%}@%ﬁ%gggggﬂg?é Qmoval from the

plasnrfanﬁi) Il dRirsy thé Bile ﬁéﬁlﬁff‘@i‘t@o@hah by Spedifid agaltsreﬂwlaag at inoreased bile

d'fluvastatin, which also by up-reqgulation of
acid eIths—;tloe eepeyitkesid of bilsrasidsieom RoleRp bR b Rer s sffdhabile acid

t he I asng; [ [ inal
blndef 51%@0@6? S & % ¢ho ésb)r?lslg%gtgg E?gﬂ:?g)oﬁl il (ﬁ?)l lt:loncécrmegatgg éntestma
uptakBlof @hd—;@st@foew I§cﬂédtﬁ/la choldstssoh nbmptmmmhmluoes HG ghudenisity Hpoprotein

chol esterol with a%ents S ch as. bi I(g |d bbnde b
(HDIg ghstvating pgestsich agTib F 88Yq i been
(iii) by bl ocking the | nt esti nal uptake of
empk@ﬁ I esterol by selective chol esterol absorption
i Ehichiviiar the chirgit dieersd tapgd oﬁibpnapclmcmgema sighidigamtj pygportion of

o S o SRR P B g

Hélh&e A8 eiticSterrA uSd ABHidEE ERRhciPihepaktt lovels.
mterac?&?sﬁorq%u%er chol est erol aer%&g popul ation is unabiﬂg to

Theraffemcthefeas gt a ol toclewelop afditienal agents that arei e cHdqacions and are
rug safety preclude the Iong termuse needed to
betterrt@lféﬁe ‘he target levels. Therefore there is still a

Q?&n%&nﬁ@ peisemsigséichicaprbtety Qﬂéo‘ﬁptid?ﬁﬁlhmiteryrmtmty have been
ef cious and are better tolera

descrjedseedonigsenehthe wgmgu@s&esmérnpw e r?%‘%f‘%q W6y §A/17038,

wo BEhE O BeRs R WIS PR i3 8646057, W SOESD GO 97716455,

WO §H50B53% 0 00y 906,58 8¥02/VEDEBSIES DZ/500ED, AT OIBUGAANIS 5756470,
96/ 19450, WD 97/ 16455, WD 02/ 50027, WO 02/ 50060, WD
US 5@@7156@@911@@5/7%%90 WO 02/ 66464, US 5756470, US

’Pl{erl]érgsc?%p %V§nﬁ§'§1t%7b2c\%ed o e RE s@é@é?g thaf E@ﬁ‘fhh OhzkfdiRasedbrivatives

i'scovery certain et di none
surpﬁjsﬁigly' athidieshalest@ol shsogitipni Sunhtpropertied ars ewpested to be of value in the
treatlggtfic%%:s:ng%ﬁéa%gg stocmtp rwt1tlhehypgrrh%1cfaeggg E:oenddltgc())nsb'?he compounds of the
present invention are not disclosed in any of the above applications and we have surprisingly
found that the compounds of the present invention possess beneficial efficacious, metabolic
and toxicological profiles that make them particularly suitable for in vivo administration to a
warm blooded animal, such as man. In particular certain compounds of the present invention
have a low degree of absorption compared to compounds of the prior art whilst retaining their
ability to inhibit cholesterol absorption.

Accordingly there is provided a compound of formula (I):
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hyperli pi daem ¢ conditions. The conpounds of the
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above applications and we have surprisingly found that

t he conpounds of the present invention possess

beneficial efficacious, netabolic and toxicol ogiscal

profiles that make themparticularly guitagple flor i@

vivo admi ni str on to a warm bl ooded ani npl , duch @s

man. In partic

i nvent | sauvel a I ow degr

absor pti
corlrf . | st retainlng pheigg gs
abi*ti t N£&ei nhi b|t cliotgst erol absorption. Accordingly
there is provided a gompound of formula (1):COH R5 (D
wherein: Rl is hydpdgen, & al kyl, C3-6cycl oal kyl or
aryl; wherein said G _6al y be optionally
substituted by one or nore drgx¥y, am no, guani di no,
car bamoyl, carboxy, G -eal koxy, iV-(G -6al kyl)am no,
, i V-(G ..6alkyl)2ammo, G EC al kyl carbonyl am no
CI 6al kyl S(O) a wherein ais 8 2, C3.6 cycloal kyl or
Wh%uw and vvherel n any aryl group nmay be optionally

2R 0 908, ARIIOER ) or S By

optlomdgpebdﬁmhﬂ})ylmyid DO GRS h}&irb)tﬁﬂﬁhﬂkﬂ 2RBnidHY, @ﬁBBﬁQyIQarboxy,
%g gﬁ{}écl oal m Qr lr@é) wherei n sai d al kyl
Cis @36? A§0s ¥ t-ehd o) 89inenm €16¥s aﬂ@ﬂ@b@ﬂlmw

C 1-6?@51? o))% j%%&gé}lg :a'?QO -2C K’?E@;gl&?éﬁ %%,) aé@.%l?el{fl% any aryl group may be .-

optiqn@ily abbstiphtd by 0o¢ odiwd Mbétfiueia kdlydtp@ aiigalo Qydroxy, Cigalkyl or -
C bal kyl S(O a>, C3.6cycloal kyl, aryl or aryl G g
16%]FW|’S(O) a, wherein a is 0-2; and wherein any aryl

R A S0 L, BRSO T, gy o

aryl; oyhesgii @myl Cir3lkytmiay de ogmmallal skbdtl,tutbd Ibg ,on%ﬁhio@e(kydibxyaarmno
hal o or

soani Qi K00 ROV B Gt Gy 31 SRRy Sk ST, V-
(Ci- GWIR?D@*HﬁlORW e, &kﬂﬁﬂnﬂr@; %Qﬁlk}ﬂﬁ?ﬁ)w idl. 6%070&]%1 bzﬁ’?%orba.ryl Cis

at ons and wherein ormari
alkyls P howheseimresis 0-2; and wherem any aryl group may be optlonally substituted by one

or two substituents selected from halo, hydroxy, C;.salkyl or Ci-salkoxy;

R’is hydrogen, alkyl, halo, C;.¢alkoxy or Cy.¢ alkylS-;

R*is hydrogen, Cy.¢ alkyl, halo or C; galkoxy;

RS is hydrogen, Cy.¢ alkyl, or arylC;_¢ alkyl;

wherein R® and R? may form a ring with 2-7 carbon atoms and wherein R® and R? may form a
ring with 3-6 carbon atoms;

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

According to an aspect of the invention R} may be hydrogen, phenyl or a branched or
unbranched Cj.alkyl.According an aspect of the invention R*may be hydrogen, a branched
or unbranched Cj.¢alkyl, Cs.scycloalkyl or aryl; wherein said C;.galkyl may be optionally
substituted by one or more hydroxy, amino, acylamino, C;.¢alkoxy 1, halo, methoxy or

C1.6alkylS(O), wherein a is 0-2, Cs¢cycloalkyl or aryl; and wherein any aryl group may be
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or a pharmaceutically acceptable salt, solvate,

sol vate of such a salt or a prodrug thereof. According
wa eooanerspect of the invention RL may be hydr oBETISE2004/001959

phenyl or a branched or unbtranched G -

al kyl . Accordi ng an aspect of the invention R2 may be

optigpe m@@gtltu@ddqyahwh@d' @H<y1J ralﬂ«oalyafn eglarfo. @chMx‘dln?(g tlo an aspect of the
Mal Kyl may

| d
PSSP Tl 1S aon o et

R | h | kyl S(O
chﬁy\/\i,{lq%?eﬁasg%tsﬁ tllfegki’ls:h-ydh%%ﬁ ﬁEl;il)r H%angﬁ; Fch %183 ¥ ﬁﬁo ne.

ACCW%WWC@W theginwensions’ isdgritdgenat] salepbatic, YhRg R and R?
fornW%th cé: al koxy or cyano. According to an
aspe Ph GoRAGIES-on R3 may be R3 is hydrogen,
nmet hyl, chlorine, fluorine, GC-6 alkylS, or nethoxy.
According to an aspect of the Ris hydrogen or hal o,
Accerging tegy ffther aspesiof the ioventionor i ne. According to an
1 of the invention R6 is hydrogen, Cu6 alkyl,
Rl@ﬁ%éée “al kyl or R6 and R2 forma ring W|th36carbon

R*isat braschedee @hBtanehddC Aafkyl, tpah t vent
RL.i s hydr R2 i's gdy trozlincrilfg mﬁ dtﬂ’ﬁ gscyc oaﬂ<y1 alkylS-,

aryl pptignally su%%m% hy hydrop ot cyambednhyo N-@jmygh@aiokyl
N.NAE ST aftid o G SR SIAEUE L B yar oxy o

yano,
R’ amdBéhtqhajczam no or aryl .6 alkylS(Oa, wherein ais
LRS ﬁgRS and R4 are hal o; R5 and R6 are hydrogen.. In

?%%ation the term"al kyl" includes both
stralght and branched chai n al kyl groups but
references to individual alkyl groups such as "propyl"
arla tb@@pﬁmﬁcatfomrthd: emshlkgl Ut luababdth &AiHhP z{hdod}laﬂciheg hain alkyl
y

"G Mal and "G "al kyl" include
grouI|)ess)%o P VPC‘?%{B m‘ﬁﬁ'@?l alleyl \gequps suglesse’ rIE‘ﬂI@)Elé atecspec1flc for the straight
chainl vegivn 8413 Féd dodinpld o &0 88 y! specific
for the 2tra| ght P%‘Irwalﬁ ve?%c?o% ‘g‘!ﬁ@ %ﬁ’iﬁ%‘é&opyl and

t-butyloHpwaver; wiier bn@s énuideddwdbalkyl alokpt suhQid pﬁro‘f)zp RrPshecific for the
|c for the branched ¢

s R0 S s ot
ISOPJLOE?IZ QFH @fcglﬁggﬁﬁg%@hgcﬁ%ﬁ? L??Slr?gﬁ)gb{; ﬁ sm%gl:({ijné/lpﬁq%nugp%hes to
other radigals, forsmampla (phf:nyl@]mlk)dhl“wud)d inkhalebeansd, i-pRshyleArEd
TN e I ETR R S
cpeci 1o or S?Z“SEE“SF‘SF*%’??S%"E???‘U e Bk B RREuR e
under@tagg ﬁﬁ ge B‘ltl@m@ck}é@&b@lf $Lé)@t1tyemns sing chosen from one of the specified
groups or the substituents being chosen from two or more of the specified groups.
The term “aryl” refers to a 4-10 membered aromatic mono or bicyclic ring containing
0 to 5 heteroatoms independently selected from nitrogen, oxXygen or sulphur. The term “aryl
includes both unsubstituted and substituted aromatic rings. Examples of aryls include phenyl,
pyrrolyl, furanyl, imidazolyl, triazolyl, tetrazolyl, pyrazinyl, pyrimidinyl, pyridazinyl, pyndyl
isoxazolyl, oxazolyl, 1,2,4 oxadiazolyl, isothiazolyl, thiazolyl, 1,2,4-triazolyl, thienyl,
naphthyl, benzofuranyl, benzimidazolyl, benzthienyl, benzthiazolyl, benzisothiazolyl,
benzoxazolyl, benzisoxazolyl, 1,3-benzodioxolyl, indolyl, pyridoimidazolyl,

pyrimidoimidazolyl, quinolyl, isoquinolyl, quinoxalinyl, quinazolinyl, phthalazinyl,
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The term"aryl" refers to a 4-10 nenbered aromatic

nmono or bicyclic ring containing O to 5 heteroatons
w0 pbspersent |y sel ected from nitrogen, oxygen BCT/SE2004/001959

sul phur. The term "aryl includes both unsubstituted
cin oﬁ ubstituted aromatic rings. Exanples of aryls

OHEY LA TERBMYTIdingY Peagioplarl vt tar i yéfersi toiptlar Jqlﬂllienyl pyridyl, imidazoly]
orn{droquzol yl, tetrazolyl, pyrazinyl, pyrimdinyl,

pyrlda2|nyl pyridyl, isoxazolyl, oxazolyl, 1,2,4

ox Ekiaamiesyif “C sedkd¥yetadINde mbil L gzol
“ thiﬁgg%/d’ napht hyI yglenzofau?laﬁllfl)lil CngAX a]nddjég%q Xamgles of
14 e WRErETbR A 19 B7ioF e nisgingitim tebfiyaca), &‘ﬂlethylsulphmyl

enzodi oxol yl ,

ethyi%ﬁgﬁxwzrﬁésyl an @tﬁﬁaﬁ]}ﬁs yﬁl l\éz&;pglﬁ.? agl%(ga@&x})annno " include

methydammb}ahd etl@hﬂ{mnn @?meléﬂf'd)ﬂ*w(ﬁ'—(gﬂﬁ Ylg%léhﬁﬁ?& obL4L -

-NphttF | azi nyl ﬁ?l nnoI inyl and na
FRYIRERG 4 (V-gthyDamieg éﬁ‘i:,Nte(bh)ﬂH\émyelthylmhj@nyd"ja ccycloalkyl” refers to

O A P8R abd Stadhesyl ™ nt pr opony.

Exérﬁpite@e phaﬂlﬁﬂzéiaidally b&ePlablhi@ileirn,
et hyeﬁ hi o, net h%lnlg%l ﬁlbgtq% invention, or other

| net t.hi o,
comﬂdﬁﬁdéj &31:18 em,ln*.é LPr expaple Woyi;hcﬁrhbnry lsalt @Q&Eﬂiﬁﬁﬁm@fof the
inveritiod- vﬂ@h 1s@ﬁfﬂﬂéﬁt@rﬂagﬁ ¥dr%§é}ﬁ8%cfn a%% a1 itipp éﬂk‘ M/éﬂh for example, an

et hyl ami no. Exanples 0

inorgapigjog gegagic 4cid, tf@tdxyihq)ﬂﬂ clilofié, Yy
hydroetilo Cl‘lﬂgald%(%ﬂlﬁ”hp@}@}f ghosphoric,

tnﬂu{):r;ég o%?%‘b‘l“i agnggg 5 EW: amé:y@ qgléghmya sllauaUle@}lahmdmeﬁtydallyA

acceps!;ahld,i sl &f PRPIRGE F Hféaihl/éﬁtﬁ)ﬁ(iﬂﬁ{:lﬁ aI ! écF ic is an alkali metal

I npound of the invention, or o
salt, f8¥ %’&%ﬂ&i&%a spripwi P0i8§$IUﬁmaltemamI]kh1®ne @@th&ﬁétgr saﬁdfotr eRnple 2
I's

1 und _of the invention which
ca cuﬁ'fi‘%) ; mQ e% P ap Amyopiuig.salt or a Salhwﬂa@ndrgmm basewlset affords a

physmﬁogically-am taalmiaﬁma@rb [ n c.aci.d, ro
| e hyegr ochlori c, h}&giri%grag%t %th%%% haPHRe, dlmetI-xylamme,
tﬂm@‘ﬁﬁ PiReridine; mogholiae ot tris; (Zdl}tdlrmyq/,et}g@)ahﬁﬁee or maleic
acid. In addition a suitable pharmaceutically
acceptable salt of a conpound of the invention which

The inventarf dlseprontdey fadd dbingpdusd P fibdidl xRt al salt, for
exanpl e a sodiumor potassiumsalt, an al kaline earth

metal salt, for exanple a cal cpum oRImagJ'@e5| wn sal t,
an amm@ﬁmsalt or a salt wth an rgan c bdke which
o OH

3 rds a physi ol ogigal| )
s yI am ne, imethyl
R ne, norphol i ng) orR2 R5
S-(2- hydro yehyl)am ne.

The i nventi on al so

provi des for _g——eNppound of formula (XV): , 1 ul |
0] \[j
4

R
(XV)

The same substituents apply for the compound of formula (XV) as for those described in

connection with the compound of formula (D). The same definitions and other description of
formula (I) will aslo apply to formula (XV). A process for preparing a compound of formula
(XV) will be obvious to those skilled in the art, from the description of the process for

preparing a compound of formula (I).
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OH OH (XV) The sane substituents apply for the
conpound of formula (XV) as for those described in
w@ovseeson Wit h the conpound of formula (1). AECESBEANE001959
definitions and other descrdption of formula (1) wll
aslo apply to formula (XV). A process for preparing a
corfsuansskndonfiibe Sl (rlotfes cOMRDONS di1dsBRErein, may be
rom description of the

'. . h h
adnﬁ#x'si!eke%qn:gt lgef %0[51?1603 %Eqr%-&r o2 Wgwgé%h@kélﬁ dpwn imythe hajan Trenimal body to

process
iveCOEmapiad dfihd My ot her. ¢ ounds

= di scl osed her e@ﬁl?ﬁ%y%gmé %ﬁ’ cﬁflo Pered ’inﬁl%gﬁéﬂ Yi8¢ hvdelysable esters
and gt yve higrolsileln amiddsrogleenngpound bAthe Ferhugay, or ani mal

bo Q,.9ive C ound .of the fornmula (I ) exanples

of q%lr ’té‘-"é‘?"u‘&édr‘%?{ e ot cpgpeyad of thedbirenle ¢b eorotherdompounds
disclosed/hateinhysitahinsaal ' onpound of th .

f or mul 2 (1) LB R ﬁ%’?g?ﬁ%@l QL Cxampl¢, apharmaceutically

accepihlsstea witich isdydleal ysetl an thie)hunein taRBhal BREPRYPDuce the parent acid
or hydroxy gr oug

isgl her ej onf ai ni ng car box
or al?dgf?"q-f%?&‘g&e n*pafde]frl]degﬁf)aﬁ rar‘fﬁ%gl?lle EEFTSyonearbtyalntlude €4 galkoxymethyl

esteraiforadatrpldpdhokyisaslyl LR IB Rl AL ORlc DodY. 1o

) rgg(uce t he parent acid or
p lva’%ﬁ RS I&"glalhﬁylaftsé@@t(‘abb}sﬂeaikmwafb@hyl@ﬁp@f?@él/k}jl BGEMdS, example

LR AT 0 b Pieihahpites or cxample

5-mqﬁiyldl,3}¢imldﬁﬁ—hlyﬂmeﬂi3’l;%ﬁ!Gh{slalk%ﬂ'c%’ﬂﬁm g)rg(get]hglr esée){%mfl example

cycl oal kgxycar bonyl oxyC i - al kyl es
1‘“%‘-%?‘&?8?{@39%@3}@ éﬂ‘? Mexpetipgpned at any carboxy group in the compounds of
this ihventidhOXol en- 2- onyl net hyl esters for exanple
5-met hyl -1, 3- di oxol en- 2- onyl net hyl ; and

G AB il Ko hipdohoaylt exyediydomsduRtof B fo8X e
;ﬁ%ﬁ vt oft} ﬁi’ggi)é?r %tr}]lsr compounds

. - et h b I t hyl
mscl%g?gs&‘&)f ég@%ﬂ%?%a {?))L%ce)%g@gg Aardudsfs indriganit esterstsiicinas PHbsphate
esters dhd\&—\d@yl?ﬁy’]l@l )éﬁl%ﬁweﬁlderg%l?erd C%%@g)uggggﬁlggga g;@sfuzt?qf the in vivo

hdmgor_rr‘;]!g\ or ot her mpo
yarogysag el the ngersbrbaldioomyto @ivauRe bieht! ' i er
e R BT GRS,

hosphate esters and a-acyl o

‘ ?uch ag
o-acyloxyalkyge BeIRdRsackfymethoxy and 248-tinedth ¥1p@pidhyldxyAnethoxy. A

selectiBhBQh VS ester breakdown tq give the parent
° y'rl]ydr oy 8r gg{g&%glae r?%{eé gorgyn%gré)@w ’ggwley%m ipglpds glkanoyl, benzoyl,
phenyilavetylided audstitxediindoxand Menylacetyl. alk i
carb02 t2- Qi ngbg%%)ﬁr oBi onyl oxy?ﬁet%oxy}i’ z}A %)(e}fcg:l)topgln(t%glvFﬁlkyl
AV gPamedad N-glaklgminaiind)-Natlkylyatbomyy (o give

carbarh 64 U SRNAHARON ety he ﬁé@{%&}e | and
_ substit p@(le d ben 1 Oyy Fﬁgﬁ%%%%z%ﬁy ' pflé/saqf%Wng,nmlpenzoyl
1nclud(: teprphelinozdnidyliperazino linked from a ring nitrogen atom via a methylene group to
the 3- or 4- position of the benzoyl ring.

A suitable value for an in vivo hydrolysable amide of a compound of the formula (T)
or other compounds disclosed herein, containing a carboxy group is, for example, a
N-Cyealkyl or N,N-di-C;.¢alkyl amide such as N-methyl, N-ethyl, N-propyl, N,N-dimethyl
N-ethyl-N-methyl or N,N-diethyl amide.

Some compounds of the formula (I) may have chiral centres and/or geometric
isomeric centres (E- and Z- isomers), and it is to be understood that the invention
encompasses all such optical, diastereoisomers and geometric isomers that possess cholesterol

absorption inhibitory activity.
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carbonate esters), dialkyl carbanmoyl and

i V- (di al kyl am noet hyl ) -i V-al kyl car banoyl (to give
w@arbaemses) , di al kyl am noacetyl and car boxyaceC/5E2004/001959

Exanpl es of substituents or7 benzoyl include norpholino

and pi perazino linked froma ring nitrogen atomvia a

metrhy ifRGHgh Rifted B Jn@%n@ all%utdmeRO $rkdsMF Y cdrfifounds of the formula
benzoyl ring. A suitable value for an in vivo

@ thayposﬁbyssdhﬂ@t@rm admomﬁomnﬁmbmwmtmty the formula (1),

8 SRR RE A G o Mg n et
solvatéd hQ/W@H a@unﬁﬁ{/zﬁé’d foRk dEcHSHC fbr%‘iample hydrated forms. It is to be

JV-met hyl, JV-et hyl , i V-propyl , JV.i V-di net hyl ,
underfoed that the\tnvmi_tlhylemompmses adll such yolanated dornBomigich possess cholesterol

forrrul a (1) may have chiral centres
abso&ﬁ%dﬁ%&%% lIV Yisoneric centres (E- and Z- isoners),
angaiticula? vhRiePfre W8 §QIcHW08AcH Pahed Mgy bOVRAIWIRRe appropriate with any
enconpasses all such optical, diastereoisoners and

of thg definitions, dlaimyer meh@tneptﬁsck‘émgd bensindsfase of herbigeftert i on

ar 1 Pidislef b Do ST BaL AR BT od G AR oe

opnddallytsb@dmm@a@yagdchoI esterol absorption inhibitory
achti Is also to be understood that certain

coRpéu tf& frem & foalkpfvBerein) saidhq1-ekyd maybeptippalbtsudstituted by
wel | as unsolvated forns such as, for exanple,
Ayt ‘hydrated fornms. It is to be under stood that the
| NREMY dedittehionpydRgsn,dsdbusylcphengl vetieadylt or ms whi ch
possess cho] esterol absorptjon inhibitory activity.
paBt iciplegted fpmdiobyivd oglenzyl-| ows. Such val ues may be
usd eﬁsgproprlate with any of the definitions,
clalns or odi nents defined herei nbefore or
heR&imiabwyl. Rl i s sel ected from hydrogen, G “al kyl
a wherein said Q'al kyl may be optionally
le‘%lft‘ktﬁnéfg by aryl. Rl is selected from G ~al kyl
V\hgllglgb gld G _6al kyl may be optionally substituted
is sel ected from hydrogen, isobutyl,
phBﬁys sedﬁctd;abﬁtmylcl sBkyl, €3 sasichuilid of royi Wistintsgid (Exrsalkyl may be

opt1onaﬂy ¥ubst1R]ted Ey oXe o6t hy%%oﬁys,’ a}rﬁr?ot,) %Edemo, cach’O)gf, cargamoyl,
Ci-6alkylS(O), wherein a is 0, Cz¢cycloalkyl or aryl; and wherein any aryl group may be
optionally substituted by one substituent selected from hydroxy.

R?is selected from C.galkyl or aryl; wherein said C,.¢alkyl may be optionally
substituted by one or more hydroxy or aryl; and wherein any aryl group may be optionally
substituted by one hydroxy.

R? is selected from Ci.salkyl; wherein said Cy.salkyl may be optionally substituted by
one or more hydroxy or aryl.

R? is selected from Ci-salkyl, Cs.scycloalkyl or phenyl; wherein said C;_galkyl may be
optionally substituted by one or more hydroxy, amino, guanidino, carboxy, carbamoyl,
C1.6alkylS(O), wherein a is 0, Cz.¢cycloalkyl, phenyl, imidazolyl or indolyl; and wherein any
aryl group may be optionally substituted by one substituent selected from hydroxy.

R? is selected from C.galkyl; wherein said C,_galkyl may be optionally substituted by

one or more hydroxy or phenyl.
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Rl is benzyl. R2 is selected from G ~al kyl,

C3_6cycl oal kyl or aryl; wherein said G ~al kyl nmay be
wWopisoesl y substituted by one or nore hydr oxyPCHSE2004/001959

guani di no, carboxy, carbant/l, C _6al kyl S(O a wherein

ais 0, C3_6cycloalkyl or aryl; and wherein any aryl

Or QUR sER¥tcRErdR le@i\a! is¥propiasisbbuty e dydox pmethsH Ratbok iasthyl,
se?ectsed fro:Fn hydr oxyl. pngqu sel th gd f?ﬂglmh% ~Nal ky ory

carbamylimethybrletarbeyiethyt 2xhkdrox yaslyylbémashyldvesthyl, 4-aminobutyl,
bst i d b h - .and

vl RRE ey RS R DU A s BB

cyclé?l)éx%lf‘%{éi%&ifﬁﬁydro Hefiysgl4egiipatihsphen@. al kyl ; wherein

sal al’kyl may Dbe optionally substituted by one or
noReistsplectedyiran hadspkymethyl, dsobstyd et Bepzvk-om Gi “al kyl |
-5cycl.oal kyl .or phenyl; wherein said al kyl may be
gggiﬁﬁﬁT#ggqgéEQ?ﬁ?uted by one or nore hydroxy, am no,
gughgqb@g,eQQﬁQm%ﬁl car banoyl, C _6al kyl S(O a wherein
ais 0, C§%6cycloalkyl, phenyl, im dazolyl or indolyl;
and” isferagon any aryl group may be optionally
supsti.tuted by one substituent selected from hydroxy.
RS Y T & e kyl ; wherein said G - alkyl

mag* hehyadpdgenraihklo. substi tuted by one or nore hydroxy
or_phenyl .R2 is selected frommethyl, isopropyl,
i sBbisthyidrogepdir SWerRet hyl , car boxynet hyl ,

capb thyl,  2-carboxyet hyl, 2-hydroxyethyl,
2-%Egﬁ§¥%ﬁ$oethyl, 4- am nobutyl, cycl ohexyl net hyl,

beR%jglhydrogtal - 3- yl met hyl , ini dazol - 4-yl net hyl ,

or ettt FUBReAgect pans wveliedo fste fagnaed § ormpaund of
For R S i woro. 3 1< fluoro Ra 1o

hyR! sgetectdddrém hiygagendh . sokyher aryl Wherein saidd€ oyl oray be
optiJnla }ggu 'stitRxfieé gyfa}y ;or o. R4 is hydrogen.

R?is selected from Cisalkyl, Cs¢cycloalkyl or aryl; wherein said Cy.salkyl may be
optionally substituted by one or more hydroxy, amino, guanidino, carboxy, carbamoyl,
C1.6alkylS(O), wherein a is 0, Cs¢cycloalkyl or aryl; and wherein any aryl group may be
optionally substituted by one substituent selected from hydroxy;

R? is hydrogen or halo;

R*is hydrogen or halo;
or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof.

Therefore in a further aspect of the invention, there is provided a compound of
formula (I) (as depicted above) wherein:

R! is selected from isobutyl or benzyl;

R? is selected from hydroxymethyl, isobutyl or benzyl;

R? is fluoro;

R* is fluoro;
or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof.

In a further aspect of the invention there is provided a compound of formula (I) (as

depicted above) wherein:



Therefore in a further aspect of the invention, there

is provided a conpound of formula (1) (as depicted
wabwsey4dherein: RL is sel ected from hydrogen, PQ/SEd0R4/001959

or aryl wherein said G "alkyl may be optionally

substituted by aryl; R2 is selected fromGC - alkyl,

C3pb¢ ; V\éaﬁ{ i i h- ~al kyl may be

op |g%%:lﬁ?/é %%rg?i Wﬁ{gél& %ly 0 e’ag}Fl%?rgrglégrlfydr OXy, am no,

guRAiigietetedcianth dwlrogeny Gagatiyl pr Gyl; viekdiy SE(Q) qaldybmey be

optiGeb ubaLE bt B P Bl BB G aah BT Rt arv eroup

&6 &8 tﬁﬁéqrbg%}ﬁée dx§- hydrogen or halo;, R4 is
may?ﬁ’g&?@ggﬁl%ﬁl F%\I o; Or a}gﬁ%r%ceuti cal ™ acceptabl e
5 saRf is lsalrogeneyr hatwl;vat e of such a salt or a prodrug

t hepeof . Theref ore in a further aspect of the

i ne it hkossEhalai s provi ded a cormpound of formula (1)
| QTATE ' & .
o PR S AL SR SSBLEEA SR g s
i s@bartotheraspdve nf e inRMtios, freleoed componmsdsfdf wlag imyentionzare any one

h ticall t abl | t | vat | vat f
e P T
10 prod@lg thBfok.nvention there is provided a compound of

formula (1) (as depicted above) wherein: Rl is sel ected
f r Braftryett asgests ohe-inwdnitiph aregthgse which eglatg|to tikpedrgpound of formula

sel ected from hydr n - gl kyl or aryl; wherein
M °§3ipgala“%ce%tllﬁ%% aﬁ%"ﬁ%@“ %ag)ﬁj%rﬁg ‘ly substituted by one or
MDA otheE BEPers ofChé Bldsentiintioh Yrdvidead pibessetdt prepariakl compound
group rmay be optionally substituted by one hydroxy; R3
of formuln/d} egephasmasrttisall Racceptahlpdrlbgehvasi. sARPE;ofgactya salt or a
' | | o
15 rocRERERSE U EERBLN TR o T, SALKALE L. s

definiddein iforvena (Pycorpprisesenf:ed conmpounds of the invention
are any one of the exanples or a pharmaceutically
Progget blyeaping agompouad of ferguladfliat e of such a salt or a

OH

(ID)
20 with a compound of formula (III):

R! 0O
\/ﬁ\ II;II
L N OH
H o Rz
(II1)

wherein L is a displaceable group;

Process 2) reacting an acid of formula (IV):



prodrug thereof. Preferred aspects of the invention

are those which relate to the conpound of formula (1)
wW@e00s/0plaar maceuti cal |y acceptabl e salt ther eof PCHOE20NE001959

aspect of the present inven®ion provides a process for

preparing a conpound of forrmula (1) or a

pharmmaceutically acceptable salt, solvate, sglvate of

such a salt or a prod t hereof which procegs

(wherein vari abl %g are, unl

speci fied, as ] in fornula

Process 1) 3 eg ' la (I'1): OH H

() with a%om) ‘ (H') wherein L is

a di spl aceabl e group; Procegs-®) reacting an acid of

formula (IVV:OOHOOH - §OR Y an activated

derivative thereof; with an am ng ormula (V): OR

(V) Process 3): reacting an acid O rptla (V) : OH

(M) or an activated derivative thereof, wth an am ne

of formula (M1): O av)

comnise?qﬁ:

or an activated derivative thereof; with an amine of formula (V):

R! O
N
HZN OH
o R’

v

Process 3): reacting an acid of formula (VI):

OH
3 0
R
(VI)
or an activated derivative thereof, with an amine of formula (VII):
0O
H)N OH
R?
(VII)

Process 4): reducing a compound of formula (VIII):



o0 R2 (VIl) Process 4): reducing a conpound of fornula

(MI11):ORL (MIIl) Process 5): De-esterifying a
weemwpoemst of fornula (1X) ORL OH (1 X) wher ei nPCTIEE2004/001959

group C(OOR is an ester grnbup; and thereafter if

necessary or desirable: i) converting a conpound of

the formula (1) into another conmpound of the for mJI

(I); ii) renoving any protecting gro |) rm g
a pharnaceutlcelly accept abl e sgh Iva va
@ seeratl gt or OH

aceabl e gHoup HSui tgbl e
2 a hal ogeno or
for exanpl e a chloro, brono,

met hanesul phonyl ox Nl uege- 4- sul phonyl oxy group.
C(OORIis an ester group,able values for C(OOR
are met hoxycarbonyl, etho bony! , /- but oxycar bonyl

and benzyl oxycar bonyl. The conpd%nd of the fornmula

(VI) is an internedi ate |nné€@:frocess of preparing
formula (I). The starting Pal's used in the

Mgl SRR y nodifications of

Pm& ggf(%t%s d fn(%%lrblg)e Pﬁ&%ﬁ’f mg%ﬁg%(z Bl. Alternatively
they can be prepared by the follow ng R! 0
reactions. Process 1): Al cohols of forjfrula |(II)Hmy pe
react ed vvlth cﬁ‘lpounds of fa (?;\\(I/INI;J ' N OR

) g an I norggni c [pase 2uch

’ ani ¢ base suchpas Hini gs

ba?e, n—the presence a suitable solvent such as

acetonitrile, dichlg gt hane or tetrahydrofuran at a

tenperature in thegrange Cto reflux, preferably
at or near refl ux.

%

R4

0.9
wherein the group C(O)OR is an ester group;
and thereafter if necessary or desirable:
i) converting a compound of the formula (I) into another compound of the formula (I);
ii) removing any protecting groups;
iii) forming a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug; or
iv) separating two Or more enantiomers.

L is a displaceable group, suitable values for L are for example, a halogeno or
sulphonyloxy group, for example a chloro, bromo, methanesulphonyloxy or
toluene-4-sulphonyloxy group.

C(O)OR is an ester group, suitable values for C(O)OR are methoxycarbonyl,

ethoxycarbonyl, z-butoxycarbonyl and benzyloxycarbonyl.
The compound of the formula (VI) is an intermediate in the process of preparing formula (I).
The starting materials used in the present invention can be prepared by modifications

of the routes described in EP 0 792 264 B1. Alternatively they can be prepared by the

following reactions.
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Compounds of fornmula (11) may be prepared according to

the follow ng schene: Sodi um borohydride () (Ha)
w@edvenel431 Conpounds of formula (Ha) rmay be pr ep@r/eek004/001959

according to the procedurel2or by analogy with the

procedure described in Guangzhong Wi, YeeShing Wng,
Proc%!sﬁg): ENEShoANEF 6 agﬂg%zﬁﬂ)e tactedwvith cEhHPundAFYorn®dla (ITX) in the

3714. Process 2) and Process 3): Acids and am nes nmay
prestreeof aassifor syampleraniinonghEc pregswink @s sddismaaitioabteeor an organic

coupl i reagent . ,Standard .pept.ide coupling reagent
baseiihes THMiER 8o {n 5 b e Ry baois sOB R} Bl o® EGH Ty
dichlRGdeRhSe of RfralSyRORES A2 OAPNhAId H Ha 2R RBOC to reflux, preferabl
© éJiq'cycI oheg)(yl -rgar bodi 1 m de, gégtbi onal Iy I ng%t he proefc,eer%léepre ey
at orafeaareflakal yst such as di net hyl am nopyri di ne or

4-pyrrolidin ridine, optionally in the e ce of a
ba qu@pn&(gon% u]lar(FIg | rﬂr?%a}'e%%ppacglﬂ%?cf) {l}F %&Powmg scheme:
2, 6-di -a/decyZ- pyri di nessuct@gs 2,6-1utidine or
2, 6-qi-td/t-butyl pyrigine i tabl e sol vents include
wtaset am de, romet hane, . benzene, .
3 ydr ofUr &n_andZtRet hyl f or diEn berpbydddsy) i NYr)
xcTiI on may copvehiently be perfornmed at a o
tenperature i nateNga of "-40 to 400C. Suitable
activated aci@ deri Vp g@s i nclude acid halides, for
exanpl e acid chlori de and active esters, for exanple
pent af | uor ophenyl esters. Rie reaction of these types
of conpounds w4 amnes is well known in the art, for
exanpl e they nay be reacted in the presence of a base,
such as those described ab%hemednd in a suitable

e OB Sl IS Fies Hhpiebare PR Gt BOEH e by
analb&N@Rh e prébedude &@ﬁbé@indéiuﬂﬁcgzhﬁﬁgfw @l Ydeﬂin?{\?o%é,/ Ming Chen and
y

~may be prepared from conpounds of fornula (
Zhixiandldinigng @tge haint h95{9mé42-%plﬂopri ate, optionally

r ot ect side chain using the,caonditions..of.Process
Pro®3 i rocdis SF S B T ina§ of 2 MR RE T g G Ence of a
suitaBAdduplth € rea@emOsAdSard @éptﬁd’é&jﬁuﬁﬁgg leagumis kilowMn the art can be

literature, or they are prepared by standard processes

emplosedhes sutableecoupling magenss dougrampieieisbomyidionidazeip sudds
dicyQbnd: Qi Tedafidtde bpESHalY iPeRldREdEE WehlsRully 4 T de

dimethylaminopyridine or 4-pyrrolidinopyridine, optionally in the presence of a base for

example triethylamine, pyridine, or 2,6-di-alkyl-pyridines such as 2,6-lutidine or
2,6-di-tert-butylpyridine. Suitable solvents include dimethylacetamide, dichloromethane,
benzene, tetrahydrofuran and dimethylformamide. The coupling reaction may conveniently be
performed at a temperature in the range of -40 to 40°C.

Suitable activated acid derivatives include acid halides, for example acid chlorides,
and active esters, for example pentafiuoropheny! esters. The reaction of these types of
compounds with amines is well known in the art, for example they may be reacted in the
presence of a base, such as those described above, and in a suitable solvent, such as those

described above. The reaction may conveniently be performed at a temperature in the range of

-40 to 40°C.
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reagent such as sodi um borohydride in a solvent such
as nethanol at tenperatures suitable between -
wWQ@0e0400@51 Conpounds of formula (VII1) can be prPepsEm®o4/001959
from conpounds of fornula (¥a), by perform ng Process
1. Process 5): Esters of formula (I X) may be
de RIS S EUACRY) VIR Y 66 PepatedTPorf U6 aé?&sfm&mula (II) by
descri bed bel ow, for exarrp?le a methyl or etphy ester
reactiny thee with thet appremiang, optiscadiyprotieyidd.ssideiehaimusieg thervohditions of
at room tenperature. Conpounds of formula (IX) may be
P”O‘ffls%é))ared from conpounds of fornula (11) by reacting
t heiminkd b foRBuRRYY ARA (VIS aRY @ﬁﬁ&@ﬁllﬁ'a@ﬁiléﬂl@béﬁt@nﬁg or they are
the conditions of "Process 1). It will be appreclated
knowh at the dit¢rafure, of thelyerrs prepangd bryistagdandipse¢assasknewinrin theeart.

Progy B KiiSertoh gt RaPoan SRR R o) Ele PEmertmied iia nyarice
reag?rlgré_ﬁélﬁﬁﬁibd% GOrOHGaEHO AL sdl Ve EhHBImEhHHD at temperatures suitable

difications either prior to or inmediately faollow ng
betwehe —B0-40%sses menti oned above, and as such are

inel uded in e pr aspect of e jnvention..Suc
- o entpad Lol Orp VI 55 B P Rbatd LINEGhSBe oot ara), by
perfbiiih @ Psdelson of a substituent by nmeans of an aromatic

substitution reaction, reduction of substituents,
Procgsy gk Bstesrridprmulp S1X) may be depratesier dadeioiangprd conditions such as
s MR, T o BRIFR A AR AT S5 s
hydiBaideiig tetitanekanpbsemperatvograt i ¢ substitution reactions

oL RS BR B o Sl ok ey a0
o RS AT S A A O Gproces )

Cr &fwil beoapghidciaperbthat ¢eetaimofr thel wediousningf substitaéity in the compounds of

usi ng. an al kyl halide and Lew cid (such as. .
the BEFRGHT Y G FE Do Ra o B Lmatis Sfptition reactions or
eendi1B8bY OB chilichil 106 A on 2R DRG0 Bty

Particul ar exanples of modifications incl

follaveug thei pypcesfes anemitioned ghwigpartdoassuckaaierinclydastip thy pfooess aspect of
.exanpl e atal ytic dr.ogepat i.0 i th a nickel .

the igighliog Suchtegtiibys admodtREGIGRCAE (e Sl o dption of a

subsAH@hO6 e AN sCofal omhtidsubeiutibs read¥btl 3¢ duRoR bf alusdiubhisOCalkylation
to al Kyl sul phinyl or al kyl sul phonyl. It will also be

of sustiiuents and axidhiaen psubstifenss. Thvereageis andieactioncpuditigns for such
procBGlEL B il Thou RS nIEE SRSAL AE B A £k 8 BEOLEEL AR subsitution
sensitrve groups 1 n e conpoundads. e I'mstances

reachibiBrifgludd e tint@dducton of 8 aRaY gtoap usleg tomehratad ditftintiaphe
. methods for protection are known to those skilled in
introdpetiogy qf an@sil &REP Y#iae. I9F staerle 7 agybhalidle pag Lswisacidi(suph as

alun@fritf gi@ﬂﬁ)ﬁd@ﬂ iftes FAPAR (Gatts conditions; the introduction of an alkyl group

using an alkyl halide and Lewis acid (such as aluminium trichloride) under Friedel Crafts

conditions; and the introduction of a halogeno group. Particular examples of modifications
include the reduction of a nitro group to an amino group by for example, catalytic
hydrogenation with a nickel catalyst or treatment with iron in the presence of hydrochloric
acid with heating; oxidation of alkylthio to alkylsulphinyl or alkylsulphonyl.

It will also be appreciated that in some of the reactions mentioned herein it may be

necessary/desirable to protect any sensitive groups in the compounds. The instances where
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practice (for illustration see T.W Geen, Protective
G oups in Organic Synthesis, John WIley and Sons,
wa2®dpe143hus, if reactants include groups suchP@BSE2004/001959
am no, carboxy or hydroxy il# nay be desirable to
protect the group in some of the reactions nentioned
protd¥Bb ifneclssaty &akkRaBlE Qh&6itaBE BEBEBs foR r et AROkMwn to those
al kyllam no group is, for exanple, an acyl group, for
skillekanthé ertaGomtektion} prgeding grogps may bewsedlin aggordance with standard
| koxycar bonyl for_exanpl e, a met hoxycargbonyl. .
pracicy Gy LA B 1, GG B DoR OGP aD O rEHE VRIS, Tohn Wiley
and 864! MBIIYOxN G RORYAnt e HRle ot@lps QSR Bnino, carboxy or hydroxy it may
enzyl oxycarbonyl, or an aroyl group, for exanple
be désdmableytb praftbe thiegroup ex tdrom olibn deactionsmenitoned derevov e

prqtect]j roups necessaril.y vary with the chqi ce of

or oyl il SR OF gty S kelimir grp T, fo atple, an acyl
groug%? eRAMAIR adtlaK@ReYl gréfip Aok \eayhanyikodyQPorl gAftp, for example a

royl group may be renoved for exanple, by hydrolysis

methgixyearbomyli ethon ysaibasy o udhieiycaponylkeipip, gpagilmethoxycarbonyl group,

hydr oxi de,, for ;,examl e |lithi um.o odi_ um, hydr oxj.de .
for R e ak PRy By alcy o For 3R HTRN AL i cpratection
conditi HaForBe aBBve protedeifly gfddibs Q¥GRTrRy vairy ittt kReice of bfotetting

sui tabl e acid as hydrochloric, sul phuric or phosphoric

grougcTlapse Fortex pmplee Al a8 ErUPHFR a A akkanoyl or alkoxycarbonyl group or an
. G 1onls
o P PSSR SR BUR0400:8 PATEMRRIOTE 00N s
metd) W@drodideafatley aplsuithivasorsatlivad hydrogide cAltdrantjveby abycyl group such
treatment with a Lewis acid_for exanple boron i )
as  {-PRIORYFATPONYR BEAPARAL &) TR Ve fpaa@lrg?w@rt%m% with a suitable acid
: : or
oG UREAL SRS Ul LABEY TR REOUR L f
arylmethak yearbonyd proupsuct dsyd ez pleox y¢ayborg) grpipenay be removed, for

di_ met hyl am nopr opyl am ne, or w th hydrazine, A .
exarglp RO IPRTARER 155 dGrElst Fish i AR ISR Sy g bY fsptment with
ale 4 for e%ﬂm@ﬁ)ﬁor&{ i4ariflh6FoattRBP! L siafibR! HRARYVe PFRing group

such as acetyl, an aroyl group, for exanple benzoyl,

for agyrimaryanyihergtduplis, jomerample 2 phikteatey] @réyenwlyich mpyde removed by
ctign.conditions for,.t above tectin

teat B L TSRS SAF PR A Y B et ith hydrazine.

Pr ot ffabRGrekeHE: gréhiy for A Hdre&NeEBLL s, Bt eRENMbleIaDY group, for
such as an al kanoyl or an aroyl group may be renoved,
exaniple aprBmpOY, Sronp $1gH 28 peasyls amptolyl groyp; fonpraanple benzaybier an

| kal | - | e .
ac @Rl b TR iYL e Gerd e FEPIRGos o W MRt protcting
grouﬁbl Giill ascelsdiy Tty viittothe chBige bE prostnivig grodpoThes &oqdxamplky an acyl

ydr ogenat i on over a catal yst such as .
grougsnetes amelbanayhphgnaron o BBy PegrBeEd: fH§XamBls, by bydiglysis with

o008 0 Sl BRI, FRCESHENHEAGrShaUR i
Altefraxivylgdin aiyimeehyd prdug,sutly adhy bercdyy giosp may be removed, for example, by
hydrogenation over a catalyst such as palladium-on-carbon.

A suitable protecting group for a carboxy group is, for example, an esterifying group,
for example a methyl or an ethyl group which may be removed, for example, by hydrolysis
with a base such as sodium hydroxide, or for example a #-butyl group which may be removed,

for example, by treatment with an acid, for example an organic acid such as trifluoroacetic
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with a base such as sodi um hydroxi de, or for exanple a
r-butyl group which may be renoved, for exanple, by
woe@avest with an acid, for exanple an organi BCHSEI04/001959
such as trifluoroaceticacidy or for exanple a benzyl
group which may be renoved, for exanple, by
a01d|Bfo599}@Hﬁﬁlb AbeRMB orupGRtigh t‘yb‘é%ﬁhoa&i for example, by hydrogenation
[ adi um on-car'bon. "The profecting groups may be
ovmnemnﬂgﬂsaﬁlanymaamﬁemwembontage in the syntheS|s US|ng

entlo techn| es_we n t.he .
o R REou & e S B o G bRy g AL pd A SRR B sypthesis using

coniblioi] eSBRlqUEAVEN khoWn RPGSRBEmEdADLRSt er ol absor pti on

i nhi bitory act|V|ty These(gropertles may be assessed,

us Wsgtatéehdroinbefiangie bpwpogidslelined insthe presentinvention ipagsess

of ¢ est.er al sor n.nhibitors
cholfigerd] TR Bp TR U e Piokglies Pl g A st e the
follWaHS Blbld Cﬂ@&ﬁyldua| cages to collect faeces. Mce

were fasted for 3 hours and then gavaged with vehicle
Mwﬁn&aﬁmblestﬁbkabsmwjﬁge m ce were gavaged

C Eﬁg#g& Perr%kfee m?c% \%}8 g‘fa?ﬁtgfngh on %é oW, c?%( and hoﬂ?etd%iﬁ individual

avage vvereta

cageb 8 EolBREfaeb&@s Nﬁceptvéﬁ&ﬁ@éﬂ f@ 3d£ttu@s[ fidwdeh Qivaged With vehicle or
chol esterol were absorbed. 24 hours after the
glpﬁ; ﬁ%@'PE Six hours

compgungly Helfandious laserdhe mige Wete @avirged Witleadighbeled
afterﬁflc? p"% %ﬂole&%ro?%@aé@ 'bﬁ)od%@ﬁl‘f)ﬁag Wt fakeR IV &fit B6 zfnﬁ lgsf’na repared to
to asses sorption-erficiency. Th Vivo H%
deteﬂf)me lhobvaﬁmﬁr diole};ttsolr\mrb @bsdrbél. anﬂmus z(ﬂB) the@vage/ cﬁf g c cholesterol
femal e Hﬁ}cev\eemalntalned nre chowdle

the i ¥ede Plediandiplasegarere Bisared doran b*t perEE &ste 64 lééteg for 24 hours

toaé&%%%b&ﬁg eﬁg&mg hours and then gavaged with vehicle
or conp ¥

o] ten hours Iater the mce were
s ¢B B Si x hours after

a6 BT el AR S SR AR s

cage§ m&&ﬁafceféabesw@ﬁc@%ﬁ%ﬁ@d fo# % H&Mi ﬁl@cﬁl&@ ?a\talged G@ma&ﬁlcw or
14Cchol esterol the mce were asma anal ysed

compmmdr Sbie b bani hnurgflateFélmse WeEre ga\raggd whlre@p@belﬂqﬂcf@hesterol Six
hourﬁ\a %Stlhtﬁ Q4 és %elsést'%og ga ge%?@oé:fa%@elf }%QSC %akeRtit/ﬁrtg? %ﬁaqné pla@ma

prephred 6 8@ AninB hoW: mbh&BedsterbhPRY absaddd. 24 hours after the gavage of '* C-
hypo-responsi veness to dietary fat and chol estero

cholegigralytherbice averg bled adplaging apalynd foeradioaghvity, Aippeesiwerg §lso
-1532. 2. C. P
Coue%ge%tet%r 23 BOHIﬁ%gfo&es bsg%agwgﬁﬁu Genetic variation in

chol est er ol absorption




10

15

20

25

30

efficiency anong inbred strains of mce. J. Nutr. 1997
127:1344-1348. 3. C. D. Jolley, J. M D etschy, S D
waensey4sGenetic differences in chol esterol abBOFBEI004001959
in 129/ Sv and C57BL/6 m cel6effect on chol esterol
responsi veness. Am J. Physiol. 1999 276: G1117- G1124.
RefdhS Lhi stration of 5 mmvol/kg of Exanple 3 gave 75%
rrinr i tion of 14C-chol esteraol absorption (procedure
1. EA)L. Kifk G i svioat Mot 6aldeelinb|A. kgrioharkxBnp! WikogR.eC.98%oeuf.

i nhi bition of wC chol ester absorptio rocedure A). )
Hypoih gud bm TFESPRARSI YIS EY (9 ?iﬁfygf‘t %rﬁec%egﬁ%@@éfgon@fml?rsﬂ ﬁ‘ﬂ?%i searching
for 1%\@6 aG@Darili§HRek. iy nLl idREO 1805961t 201988

st roent er ol"ogy 198 96, 736). According to a
2. CfRurCGdrer, Bidadéowles, b he. Hmv@nnetmwarheomn shqbesteroldebdomtion

citiclncy GRS STaPe 3 BifSr tht PR L Py AL Sl o sal
Csﬁl ]gfﬂf ¢, 7. 34! Uf%{s%hgfs sy ahriady S@dreti differBh @ ﬁﬁ'&l&l&%rspébsorptlon in

i’ned herei nbefore in association with a
129/{5handr€6@BU6:an¢e/ etfed eptchblesteriil respnnsivgnessa A ek Phifdiel. 1999

) |.ti,on may be in a formsuitable for oral
276?@%@9@?% on, for exanple as a tablet or capsule,
f OrAdﬁﬁﬁﬁﬂhﬁéﬁbf 5 tkk ONELARSIE BURE 759 LBWRQHSE “C-cholesterol
subcut aneous, ramuscul ar, i nttravascul ar or
absorptfansipocedars zh) ﬂdﬁnnllsﬂfatmi ofts iompl/legisiExmnma 4@ave 58% inhibition of
| si on, for t |ca nistration as an oi ntment or
14
C%‘rﬁ rBfébeBpr“rOQ A&Hﬁ%ﬁ: stration as a suppository.
Absbfpiiggneral the above conpositions may be prepared in a ;
conventional manner using conventional excipients. The

coffpe absprpiiort ofr the empeynds of fernpbamtragebe testgf fiya Caco-2 cells model

bl e vat e, solvate of such a salt or a
(Gasg '&‘gﬁ’g g@o% normal |y be adm nistered to a
vanFesldancect f@i’thiBiSEéét oﬁthdaﬁht'erﬂl@ﬁ%é% idprovidee a paiGeacedbtical
approxi mately 0.02-100 ng/Kk preferably 0.02 -
compeyitien Whish coRIpsiser? emmpqpn ,og a g), or a pharmaceutically acceptable
pe e Cti u
salt, scr)]l%at% flét% %l‘ LIYC%laé{ Jsag[l oté &ﬁ)cﬁ'ﬂ% g}f’r%fyéyc%nﬁgé ﬁelfe?{brgf&yﬁpassomanon

w1th@<};ﬂmﬁh@cehna§lﬁy ﬁ@eptfabl@qﬁlwﬁ drlitgfrﬁﬁll ent Preferably a

daily dose in the range of 1-50 ? particul arly

0. i‘hqeowgpﬂgom glaéfr?ﬁuwé@m %%tahképﬁ aral adpaustragiopfor 9xample asa
tabléﬂ%? ga lsQiel RS JaBer inficfdi ﬁchlg&%g gntgﬁre%ﬂél be%gtanééhsogﬁamuscular

t of the invention t e of a conp

mtrawﬁscﬁhur ouirugibn) dsx dtails smlbam mnsmsmh ot emuBiony) fddavgivar

t he dail %/ dosew | | necess tfe var.i ed. dependi négs.
admifiration @S AR SINURPRLATSEEan %@GP&P“F%{?P@S gfsuppository.

In general the above compositions may be prepared in a conventional manner using

conventional excipients.

The cofnpound of formula (I), or a pharmaceutically acceptable salt, solvate, solvate
of such a salt or a prodrug thereof, will normally be administered to a warm-blooded animal at
a unit dose within the range of approximately 0.02-100 mg/kg, preferably 0.02 -50 mg/kg,
and this normally provides a therapeutically-effective dose. A unit dose form such as a tablet
or capsule will usually contain, for example 1-250 mg of active ingredient. Preferably a daily
dose in the range of 1-50 mg/kg, particularly 0.1-10 mg/kg is employed. In another aspect a
daily dose in the rage of 0.01-20 mg/kg is employed. In one aspect of the invention the daily

dose of a compound of formula (I) is less than or equal to 100mg. However the daily dose



adm ni stration, and the severity of the illness being
treated. Accordingly the opti num dosage may be
waledosoeisned by the practitioner who is treati NBCEHBE2004/001959
particul ar patient. Accordilhg to a further aspect of
the present invention there is provided a conpound of
will ﬁ&%ssfaﬂf}myé @arfeh)dep&{dn?g Q;!SEH ﬁ@%@ktttféé@dl bﬁe%ﬁ?o%a? Bb&e of
, solvate, solvate of such a salt or a prodrug
admmiwnaeorﬁ,,andshmmted)f 1154 é]nntﬁdfemmgtrea:mcd Usssoidingly thet dpdignum dosage

* may s BB G0 R ORGSO e i TRAAF SEHER nat
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t NR CRERQUP 4 FudiRdriagget bf‘th%'b@ed@ﬁte1%%ﬁt1dnrﬂd@r8t1é PidwidRH a&ompound of
pharmaceutically acceptable salt, solvate, solvate of

the femnta &) sai a plrmnnacqutlg@lbu@:captebleaﬁlt shatesolysteiof such a salt or a

ST I S NS N P —

treatRSRQSH A Sith-BicbBed il ishéiflagmbg. conditions. Thus
according to this aspect of the invention there is

pr Wel v Tounsiohpiohe dompoundé dﬁﬁnmlnathc pjesendjinggntion, or a

phar&xa{‘;1 ! rtrlggli%?ctceﬁtla{)% fv&gblsﬁlvg € o(}f’sucgg l \éazg oT a S%ldx\'/uagttﬁereof are

effedfi®E Sholb&tl eosfoq;ndnSﬁm@&oﬁ aRDAdzaraidly hé‘@@ﬁﬂﬁié ght @eatment of
anot her feature of the invention there is provided the

diseage states agsostsigsouitly hpperlipidagmicaonditiopy., or a
ph.?. e ss; cftlr?%tlo this %Q}ge% Ia&te%\%%ln n tl’?e?oj—: }éﬁrg‘vld&g&% xgﬁlﬁoﬁ‘fd of the

suc a sa hereo
formhl%{ (Q) (5 ﬁfphﬂmlaceuttd'aﬁy lﬁ&fﬁpﬁzﬁﬂé suie soifvata sobvtite ahsmich afsalt or a prodrug
n_the production of a ch Iesterol absor ption

thefqoﬁrﬁs bpfl@?cyheé?lpb%fprq QT 4GRSy HiEHIGREY- ani mal , such as
Rccéol‘ﬁﬁl%rtg 'aﬂ&gétg ?tﬁfg Sethe ﬁrﬁ%hﬁ&? iffe i E)?O\h@é’cﬁ'% h@dof 3 compound

here 1's provi e use a conpoun the formul a
of th(a formuda (13, qﬂhqﬁmnwutimﬂ}d qpcemaldpisaiblselvsml, Sle&.c lof sutody, a salt or a
sol ate of s a s t or,

prodgpgs ?F@Hf ﬁ'éfl grpbefareip %@8@1&#&%}1 @fmgdmament for use in the

prodﬁaﬁln ieségﬁ‘%?&bﬁ@n iﬂ?l'ﬂhﬁir? eff¥cth hQfrmlBloéded animal, such as
war m ani nal , such as nman. Herein, where the

nmnproductlon of a chol est er ol absorptlon |nh|b|tory

gLfﬁgg%fi&%rgttﬂ Iagcbtﬁ%q fg%tzlgeo?f tk? ﬁvepﬁg%ﬁﬁg ellcs:tpgl?vsldg’dt t%e use of a compound
of thB Y&%dm ) daerprarmaRdiitdBnE ceptalile WalE, KolaR0 66 0ata BF B®h,a salt or a
such as man. Additionally is relates to the treatnent

prodofg thigrspf, g5 defiitas hesgiahalpisris thaprodunaiiondgd aschelestgrad @bsorption
..h d dLceriden
i YPEHR e RSBy RE it G S0

hyEIefe@r[ eliri@ihe pesdiuetien BEaTRolES1E@h abdoBtjon inhibitory effect or a
erchylon1cronen1a hy poluﬁoprotelnen1a

cholqu@kleww@g@ﬁ%uwa@d #yaak) thisaplaise & Hetregtment of hyperlipidaemic

conditions in a warm-blooded animal, such as man. Additionally is relates to the treatment of
dyslipidemic conditions and disorders such as hyperlipidaemia, hypertrigliceridemia,
hyperbetalipoproteinemia (high LDL), hyperprebetalipoproteinemia (high VLDL),
hyperchylomicronemia, hypolipoproteinemia, hypercholesterolemia, hyperlipoproteinemia
and hypoalphalipoproteinemia (low HDL) in a warm-blooded animal, such as man.
Furthermore it relates to the treatment of different clinical conditions such as atherosclerosis,
arteriosclerosis, arthythmia, hyper-thrombotic conditions, vascular dysfunction, endothelial

dysfunction, heart failure, coronary heart diseases, cardiovascular diseases, myocardial
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and hypoal phal i poproteinema (low HDL) in a
war m bl ooded ani mal, such as man. Furthernore it
WO edoanertst o the treatnent of different clini caPCT/SE2004/001959

condi ti ons such as atherosdBerosis, arteriosclerosis,
arrhythm a, hyper-thronbotic conditions, vascul ar

infafd¥ &k %gfna%ctoﬁ@ LipRéhaplasdyiSf $RELES ﬂnﬂdaﬁﬁaﬁoﬁ & da¥diBvascular
coronafy heart di seases, cardi ovascul ar di seases,

tissumy suchrad ihahit rvadvest va@wlafamg |artan<pseandofeurzs, ar@elnsmh,ewtaioms restenosis,

vascul ar di seas car di ovascul a
vascf Blfades, fewraze tapa Bk Fifaus Fuori bt PSCraEppiage
1nf11ﬁ"5ﬁ3{)nv &liiRal tRORHiIAS MhodiA HIRARRL SinfécBidhEARBIuSgic At adnd vascular
pl aqUes, vascular fatty streaks, Ieukocytes nonocyt es
thromhoyigstwrke anptiagent ehianmiawitarks in at\xramkblomedl@nnaigsuch as man. It
trauma

d
also ] etsﬂl e uribdbel ShgHigcRoT e LB Fehal inforton,

ang1ﬁ£ f) ?Bn@ééﬁrv%dﬂlaﬁm&@sé%nétf@de ,and &hsias ifkAem]d at@bBOin a
at es he treatnment of atherosclerosis, coronary

wméqueduasma:lewchraya@ar dial infarction, angi na

PRSP R 5 B g e
effecﬁ U0 ralated B a mtitodsfaciatihg and/of pr&v@hﬂﬂg%ﬁe%s&lerotw lesions, a method
absorption inhibitory effect or a cholesterol Iomerlng
of prevensing Pags TRRuEY 8l & Pethodof pEmYng lpuan regiessien, Yythermore it
V.e
relatgsg g)v eﬁ%ﬂh%ﬁ oft Jh%lﬁﬁ g hﬁ?gl;}étgs hlgéfogﬂe%ehﬁa{ﬁﬁpﬂg?% ?r{o%tlher:]ré)sclerotlc
lesidng,sd msthoée @f ﬁﬁﬁbmﬂg efpresshﬁf cbfunﬁnb(tm&te]llcqtreismlacesan awietusderotic

of inhibiting.mnocytes- cr accunul. afi '
lesiogg emeibief of gftlutipg Kic lestabi Ih%ﬂaﬁrw HPYE {%wgs amethod for

I I
-
deThelpidduzadn ofa dfolestdrel asoiption inlubit@yiefiast, ora qhetehtetbl lowering

reventln at osclerotic plaque rupture and a
effe‘ﬁﬁisﬂ defatss @ F‘é‘%lﬂF%goef{}Fﬁ?{l% Fléoséqﬁ%%ﬁléa The production of
a @Bﬁisp%ﬁﬁ&r & foARIRBL b ﬁd?ﬁia@é&i@ﬁﬂ' gdckpable@hlt &olvate, solvate of

chol esterol | owering effect also relates to a nethod
suchof saltrezatprodrugithessafenay dse haveGairon rﬁhkstr@ftmﬁmrqrmrwe@mn of

ARG R IBRE [tk s R0 IBBE ' Therf B Biryritipragpect of the

1nvthfi’<Yri3 theRé E@rbﬁd&@ & cblﬁl@&ﬁﬂfﬁcﬁﬁfoﬁﬁulﬁr(DV&nﬁ 6\0 Eeutically acceptable salt,
Al zehei ner' s Di sease (see for exanp 02/ 096415)

solvatpesobvate ef sugh & spifpr h@FOdé%@éfeOBffOf h%.e in ileetreatoant qrm\@ntlon of
Alzeh 1ng)er%\'bi(g$a% a conmpound of forrmula (I), or a
M faceutical | y acceptable salt, solvate, solvate of

S UChnipoands offormulp I(Ddﬁﬂ@pltdﬂﬁﬁem‘tx,calﬂybﬁccuﬁtﬁbllemalt hwlvate, solvate of
treatnment or prevention of Alz?helner s D sease.

suchgaRf i RdEod1E Flaﬁr@ﬁﬂ rgay 3ljo haye valusa theEeaimpptgripyevention of vascular
inflaRG6S f&@@éeh of eka;m I8 %é%ﬁﬂ) 8@A)v &hErefire BHE rﬁle?% Ectogf tRe invention,

prodrug thereo al so ave value Int treat nent
thereis ppoadeahi cmnpmfnd\aﬁcnnﬂufia (I),ora pharmaceuucally acceptable salt, solvate,

solvate of such a salt or a prodrug thereof, for use in the treatment or prevention of vascular
inflammation.

According to a further feature of this aspect of the invention there is provided a
method for producing a cholesterol absorption inhibitory effect in a warm-blooded animal,

such as man, in need of such treatment which comprises administering to said animal an
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i nflammati on (see for exanple WO 03/026644). Therefore

in a further aspect of the invention, there is
w@e@siesl a conpound of forrmula (1), or a PCT/SE2004/001959

pharmaceutically acceptabl d9salt, solvate, solvate of

such a salt or a prodrug thereof, for use in the

alRm S

it AR oPS oBESRL 20l D6 e LATIN Al s, st
smvmﬁvéﬂudnmsﬂhenepmﬁngmhMﬁd&d a nethod for producing a

er ol tion jinhibitory effect i.n .
e B EhGlstse aRararen SogHoRce %{ﬁ BhingtEhs elabgfewﬁay be applied as a
solettl'ié??[% WhivelveC fMRIdi RS0 oﬁﬁ@ bf 18 1ﬁ\9én§1?h bR MRdre other
ane ectlve amount of a compourid of fornula , Oor a
subsphnaen@ciort traatmety. ich epnjaiﬁt dregtahent nraglbaaitm,evabbwwap obthe

. such a salt or, a rodru reof 0 tero
sim3{55e e Smen b sy ASRnEGonaf Miran kel saurtupes of the
treatﬁﬁ‘)ﬁt beccBRithy BFthSasBect OF heliRGdlioy e PProla¥@h YRarntdeeutical

dition to a conpound of the invention, one Or nore
prodocmnmm aneBpounddfohe formatar®hios 2 phuwtacewtivatly acceptable salt,

solvRloATRF af S aaF Aok i e e ghoE poeEe o SR i acitional

cholb§tetoy hisheapti HORRBRBAL sibSthnde 1R defifed B Binbefdes UM eidittonal
this aspect of the invention there is E rovided a

hypqitmdamu@ agemd 40 the seiemt Hertpenseityparli @umd of t he
cﬁhélj 2?3 cg{og %&BH% Eiﬁﬁ gﬁ{éa bé%‘g&g‘?% éh%rmaceutically

acce@ﬁabtbﬁs‘ajltn ﬁdv:lite,rsﬂhrﬂ&eémeh analt ana pebdirig hegbof cﬂml lﬁsacﬁﬂnﬁistered in
absorption inhibitory substance as define

assoiaHian Mhdrhelesiere] bapsyatgss FuRRIforhpS @hmﬁws@%ﬁa@y agfesptable salts,
solvgt%% hgfrategg)?élgélpga%t‘é 5ngtoﬁﬁ.@é rt]}?é;r%é:fy B gl%%ﬂﬁ%ﬂarg} bl%)gynthesw
inhibicorsidcdudel HM(I)CO%A redactasciabibitosd, lsquaﬁmreespmabéleuﬁlﬂhto;rs and squalene

sol vat e ol yat e qf su h a salt or.a prodr t hereo
eporiagFe BN B P B REsq R Ice Syt BhGiior s SHbReieer gnd 2 sitable

quag%%z% @Fgé i%h U3k RiBrs9s. or phar maceutical ly

e sa ts, solvates, solvates of such salts or
pr &l thisy &spbhmfebfﬁ invBufidna ﬂiee:omlmbe@ p&faymubi @) yntIpbsinsgceutically -

scccpffbia Slfe QYA RBLIe PP BR PaF O AN CIR AP A Hdpistered in

assobARbR Wi @ Hzei@ gt AR RS MhMRr w%mcéumdmy RbdePtablSsalts,
squal estatin 1 and a suitable squalene epoxi dase

solvatnhu sblvates of sugissalig or pIIOdrltgﬁ |t1$erwp§@ntabé¢ Gondgeductase inhibitors,

phaxgbagglb ‘%BP' éaccegfatble ssagtrs Vea \%t X ofps ca;té S Cﬁseol%tplr&ﬁ?gsytpergof are
statiRd el kelowhen eefart. F&I}tlcbﬁr ecdﬁmmm’s mlvﬁﬂathﬂ asstagh airheRtatin,
with an HMG Co- A reductase inhibitor, or

simysaHRpRIeTYe e, oprixestasiss hesvastat), dalvasatin speyastatin pydrosyvastatin, or
a phfgrgna%gﬁt]?acsa??f atégei Q%btl%%,agg Go95te! RE805t sucha AR bEa E%r@mpteof. A
further particular statin is pitvastatin, or a pharmaceutically acceptable salt, solvate, solvate of
such a salt or a prodrug thereof. A particular statin is atorvastatin, or a pharmaceutically
acceptable salt, solvate, solvate of such a salt or a prodrug thereof. A more particular statin is
atorvastatin calcium salt. A further particular statin is rosuvastatin, or a pharmaceutically
acceptable salt, solvate, solvate of such a salt or a prodrug thereof. A preferable particular

statin is rosuvastatin calcium salt.



pharmaceutically acceptable salts, solvates, solvates
of such salts or prodrugs thereof are statins well
whepwdeidnl t he art. Particular statins are fl uvesST/aEi004/001959
| ovastatin, pravastatin, si2fhvastatin, atorvastatin,
ceri vastatin, bervastatin, dalvastatin, nevastatin and
Ygsiedh 'aﬁ ad&ﬁloﬁalﬁﬁﬁﬁm% ir@@hﬁé’n ﬂf&@ﬁtlﬁfbhde@ akbmbination of
so vate, solvate of such a salt or prodrug t her eof .
a comdpohind bﬁﬁmquéa &Ib m|aaxhagnmeuhcallg qsmmdd@ aali, folvaje, gplvate of such a

phar tic t.abl e f
salt Of g PEP % ereo, ran al&m@% ct s’e1 % &{,IS{: ﬁi’)ﬁ&ﬁﬁ?ﬁ{csftlﬁﬁlly
acceﬂtéblél&zﬁf \EIShidt ddlvat® bf glomas"amfp‘ e.tptrdxﬁa kheregfcept abl e

, solvate, solvate of such a salt or_a prodr

t HETeee:fbre in amdéxtpaalt featyresof the iventions thare isRIgyided ﬁ Tnethod for

| prodlfcgllé?a{l/ glgq.l%[s? rﬂI logrekﬁé teﬁz ét r%g %2\% ]ﬁf)gl/escfaégltéfgglf 's%(ih as m?r% in need of
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such &@&Yfﬁhﬁ‘whﬁ:ﬁ'cﬁﬁipﬁséﬁc acﬁlhiﬁﬁte&hngab Tsala fanBn41raf @fﬁgtlwtd‘tﬁn@ﬁft of a
A preferable particular statin is rosuvastatin calci 151
compahd of frsmataolb or g PhAraAEREGaly Acceniahle palt, gplvaigesolvate of such a salt
ora %8%3&#‘%8 of, 15?%%% ngoﬁ ?é’dugﬁt‘flal r %%fgga g g%ljt“?g%ﬁt‘“’ﬁ with an effective
amoih 6£ R AME GiaAtredigtdse amlﬁblt(&obwaplmmfacaumhllyaamptabMSah, solvate,
pr odr ug t hereof and an HMG Co- A reductase i nhibitor,
solvagy ofzsugh asah OB PTENS PeECtept abl e salt, sol vate,

S o}\gcaotrﬁag ft? 3 %eﬁl FnsZﬁe'cE ofthe EivRhASH Hidrd 1@ ‘f)‘i&ﬁﬁed d PedrBhedifical

inan a ture of the invention, there is
compsitiondgtictacompiiced afcomponod uf:fon@uhi @hot eghgmﬂcemtmnay |an<g:ptable

ffect bl ooded
slt, A1V GREHGRERE SHRPCR BN Teicet AR LI Pk iehcise

1nh1b?t%ir Gr @Lg)'l'l?ﬁ%xac@ﬂn&fllfy%.‘é&ép\fﬁ)légﬁw Bblvete, Pl ¢AEBORE a&klt or a prodrug
or a pharmaceutically acceptable salt,

theresf)liv agseciation withe: phfaraeshticallyzccepspble djpend ongatriser e of

e SR b oS B A
com%ﬂlf“\g)% L&hpolid oF FORAIIEED St d StakinlicaaticADt albgablalshly, solvate, solvate
at e,

soI vate of such a salt or a prodr u% t her eof .
of sudlkc acalti Dngptqdneg thereohend a8 F8EEG Go-4 Wé‘lﬁ?tﬁﬁﬁelﬁm BAL 1K r e

phar@aﬁs{nf:%l acge% 8@8 ﬂgso?\%‘atuif, g?l#ﬁ %%[FE‘?(?{ 4 L‘aqpor%r‘aﬁrug thereof.

PhAEEGIaRELH 6 Fhttyerassep bidhe @résahﬁmvamionah@e isprovileé addt
such a salt or a prodrug thereof, and an HMG Co- A
comprésggst ase i nhibitor, or a phar maceutl cally acceptabl e

a)a ?%duna%lf*l(?r}rﬁrla lo\f%.t[ﬁna%ac%ﬁﬁ&lfsr alﬂé s, EBI‘%Qer&)lvate of such a

assocCiation wt ceutically
salt GCEpERR terddf, uemflrwunndosageformccor ding to a further
n_ther

ect of the present inventio
b) arkx—[g/l(égmlr%c}quaggl ﬂ?@ﬁ?‘aﬂf{}fi%{ﬁt ffoeﬁal?le ggl? soR/ate solvate
hd f’e%?qgtaas@!:(ﬁidstﬁﬁtt dosigd fe@heand ol vat e of
of S"BH% Qgggg@&%ré a epr odrug ther eof, a%d an HMG Co- A
c) cdh@dmﬁrtIMS fortohiaiming sad fiast and second dosage forms.
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 a
salt or a prodrug thereof, together with a pharmaceutically acceptable diluent or carrier, in a

first unit dosage form;
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pharmaceutically acceptable salt, solvate, solvate of
such a salt or a prodrug thereof. According to a

wo eoosherssaspect of the present invention ther ePCBHSE2004/001959
provided a kit conprising: 2&) a conpound of fornula
(1), or a pharmaceutically acceptable salt, solvate,

b) ar? PIN@ R - Rl rediitedte @nkﬁ@ﬂtér Qf a ﬁh;ﬁhﬁgéd{'ﬁaﬂiﬂ ﬁé&ﬁfable' faltSsolvate, solvate
ITst unit dosage fornj -A reduct ase

of suchtu daittopra, prodrug tfpth@nfmmewcoxmchumyd%@g@mrab laed sal t ,

oy R o e 8 A i DB e
f ora coRfiR ol ABtheRtnire 6B theaRFbntios Hife Fé%?@ﬁﬁecﬁ fHe®Be of a compound
According to a further aspect of the present invention

of thetfermsula :{I)pompmmaemmcall)c arepplablersglt, sw)vate, solvpisoidudf a salt or a

prodss eyt aniop i £O RS H ey 3% SRR Spiigpoeptable sal,
solvﬁt‘égﬁil%é ofbch asaR e b FRSRYE Hifedddfyinaks RRhadb@ rdlbd dh%@&lcé’rhent for

carrier, in a first unit dosage formb) an HMG Co
use ingilie pragsieti ome dghodgsterol lowephg efferieut i cal | y accept abI e
ts ﬁgcgg | Vata fugtggrl %ﬁ&% ﬁ)?fthengcgea elrﬁg?tﬁﬁnotgﬁ% gfrovuye% a combination
treat@x%t Bbpfisine e dh@hise s fMindfes B dlarhouirg lof aRImMPEGRNEF the formula
dosage forns. According to another feature of the

@), prp/phfrmaeeutinalhaqespighlg\srliee] otk solyatef suchcasgbiorridpregrug thereof,
optlan(:flly tgééq’f E‘IY it AE eﬁ‘ﬁ'xa? lﬂﬁgﬁgg(gc'%ﬂ%b%% {u\én?&ccec‘lﬁﬁéggévﬁh the

similheeaanf sec@ﬁﬁha or kifardfo admintdtadbasean aﬂ‘_ﬁednivb @mouat ofaan HMG Co-A
phar maceut i cal | y acce I e salt, sol v sol vg% 4‘21

redugpen i iy Orgy Py 1&% %assrrighle splh spha sl pts OF g a saltor a

procﬂi\]%ﬁme%‘ﬂ %F%l\i/‘}é{o%éth&s ith lpﬁmgﬁn&ref?lg&(flz B8y é‘dlll]}]ent or carrier to a

ster ri|ng e Acco to a urt
warmstiecdedamimilesyshes emn in rm\zeiwﬁ sch tllmeapeuhs tpatmentied a

conbi nation treatnen risi adnm ni stration of
o AP aRS P PR o REt 0L e LR T SR tore s provided a
com@fqaﬁoﬂ H@Etﬁﬁ:ﬁ?é&hﬁfi’élﬁg th%%@ﬁfi’ﬁl@t%tﬁ)nscﬁ lah effefiveAdrfount of a compound

vate of such t or prodrug thereof
of trepgbirowlal(Ty ot ©ptetrmeccuticely apqufabhas@bm‘@a& Isylvatwé ptetba salt-or a

il yent .or r nmul t aneou nti al .
prodihe HERior ctruS Ry foestPbiith f e b PSR Gep TR pr comrier
wittte Eibalfafedhs! @QAuehias Or bdpatdid Adthinisbhation BhafdaBeeRictatiaployeinase

accept abl e salt, solvate, solvate of such a salt or a

inhipiterdr ug t her eof, optionally together with a

32 ﬁwg%(fctg sc&g lﬁ’?% Clﬁ\%%ltt%ﬁl the %hﬁSMd (ﬁ’; fg o (@Bg}%@ pl?armaceutically
accdpbidlegayIEdl0att ' soBtabesit such a salt or a prodrug thereof, may be administered in
association with an ileal bile acid (IBAT) inhibitor or a pharmaceutically acceptable salt,
solvate, solvate of such a salt or a prodrug thereof. Suitable compounds possessing IBAT
inhibitory activity for use in combination with compounds of the present invention have been
described, see for instance the compounds described in WO 93/16055, WO 94/18183, WO
94/18184, WO 94/24087, WO 96/05188, WO 96/08484, WO 96/16051, WO 97/33882, WO
98/07749,WO 98/38182, WO 98/40375, WO 98/56757, WO 99/32478, WO 99/35135, WO
09/64409, WO 99/64410, WO 00/01687, WO 00/20392, WO 00/20393, WO 00/20410, WO
00/20437, WO 00/35889, WO 01/34570, WO 00/38725, WO 00/38726, WO 00/38727, WO

00/38728, WO 00/38729, WO 00/47568, WO 00/61568, WO 01/66533, WO 01/68096, WO



According to an additional further aspect of the
present invention there is provided a conbination
W e@anemnt conpri sing the admi ni strati on of anPCT/SE2004/001959
effective anount of a conpéand of the formula (1), or
a ghar maceuti cal ly acceptable salt, solvate, solvate
01/650330WR 62/882 11, BIE H0826604,UB 10082354 USHT000RIRPY251 315, BP 417

' i cal | ble dil
725 BI85 M RoOyBY BB BN gecgptable o lvent b
58248869 $21 akd BP 105707038k 68?1‘{%&% ﬂgﬁ?&r? ea%? gp]l?lic‘taﬂgns are

.__inhibitor. In another aspect o .
INCOERHEE Rercst by miferance. Prticularly ahphmanetheauiplesdf these patent applications

. I Lt, solvate, solyate of such a salt or a
> are 1%?‘%@%%@*}%@%@8’? ,reﬁﬁi?\‘/’% Bt R QB e i | 26 dhese Batewirapplication are

incovpdrite@Rerelne®y) relddrbceaci d (1 BAT) inhibitor or a
phar maceutical |y acceptable salt, solvate, solvate of
subline sytatle plasses of BYATignhibicors Gor. usBiin tanbmatOMPAUNBEpounds of

S S inhLbitory activjty for use in
the ARSIt e 12t R G D nithibminesen des-
benzbthizzepimen Al@mtHer Beithb]SE 8T B ANSHBPG B EhCPHRC ST
10 de cribbe_d in V,\B 93/ 16055,S V\LI)BJSE;SI Hfgf%%grs I\E}\%legﬁ?,ﬁg%gg&h%azepmes,
945522 earFculaps GEbisamepound posEsEUS IB ATDIEBitA§ A5 yit)ar use in

oS0 YA Ml R TS B
5-phergyl- 4314,6 tetvid y0I8-0, 4667z 0B85 20 D—%c%%r%%ro%acid(EP 864

582)00/ 20410, WO 00/ 20437, WD 00/ 35889, 34570,
00/ 38725, WD 00/38726, WO 00/38727, WO 00/38728, WO

00A 38422 sulBI0B4ABSER: YO 01/ 66533, WO
01/ 68096, WOD1/ 68%37, Rﬁggdg%gééﬁhﬁgﬁfﬁ’safg%ﬁmﬂﬁe m
B e sy
Er s el lBAT TubTorgiar g sombinsgoEmIth GPpORDG of the
prese@fidivémionGe MedtnSpohdl hese patent applications are
i ncorporated herein by reference. Particularly the
named exanpl es of these pa{ef applications are
ef efen

i ncor porated herein by More particularly
claim1l of these paten 3 e i ncorporated

herein by reference. /
JJBATI nhi bitors for Juse in gonmfpation with conmpounds

of the present invention ate the 172-benzot hi azepi nes,
1, 4- benzot hi azepi nes and benzot hi azepi nes. A

further suitable class of N\EBATi nhibitors is the

1, 2, 5- benzot hi adi azepi nes/. One particular suitable
compound possessing JJ3ATIshibitory activity for use

i n conbination with conpourids of the present invention
is (3i7?,5/?)-3-butyl - 3-ej -|, | -dioxido-

5- phenyl - 2, 3, 4, 5-t et r ahyq | , 4- benzot hi azepi n- 8-yl

b- D- gl ucopyr anosi duronic acid (EP 864

C%CI-

WO 99/32478

20 A particular IBAT inhibitor for use in combination with compounds of the present

invention is selected from any one of Examples 1-120 of WO 02/50051, or a pharmaceutically
acceptable salt, solvate, solvate of such a salt or a prodrug thereof, and the compounds of

Examples 1-120 are incorporated herein by reference. Claims 1-15 of WO 02/50051 are also
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582). A further suitable conpound possessing JJ3AT

inhibitory activity for use in conbination with
weowpoemss of the present invention is S-8921 ¥ERSEDT4/001959

107). A further suitable J23ATi nhibitor for use in

conbi nation with conmpounds of the present invention is

inc%b?ate@ RBIRHSY re¥ebRY RIhAfcutarIBIAT GikkiRHor kaé%ea ﬂBhPW’(POZ/SOOSl for

use I n conbination wth conmpounds of the present
use inrooeriinasion veithseirepauads 6F Gmpsgsgnoingegiontx aa'lpcttaisfrazmlaz@ one of:

L1-Bgryar st ae i e a0 - (03 BRGTIIGEY Heh BprymethyD

BthYPVERDUARDG I Rth XT3 85 -td 18- fned
Carbglgrgg]% tbﬁ? referegce cdaims 1- 1%3%}%% Ogtf}%ggg%%gire

1,1- ahbxm?»;ﬁcdxfoptyﬂét}ﬂx&nhle’r'math}ﬂghm-éf(eﬁn{E(BO&)L—[M’ -(oambbk pmbthyl)carbamoyl]-4-
|nh or selected fr WO 02/ 50051 for use in

hydrezs sk F%f al%P?t’lHleg’tﬂ%‘e!gﬁﬁ’d‘gg] SpLrahy r%?ésfwotwm?,on is

1,1- &lgk@%tse&bt@@ ;i1 )}fh‘%}{yl@?ﬁ ﬁle@ﬁyuh}o k; (ﬂz p(m 13 gfx rﬁn QUEN[" 125"

rhenyl™-7 hi o- 8-
sulph«zmhﬁ)]mybmdyy]m)ethyl}carbamoylmethoxy)—Z 3 4 5- tetrahydro-l 5-benzothiazepine;

L GELRATEY ety L o b L ROEV) G 4,8 g o
Sulph@éthﬂwmm}ﬂbéﬂmﬁeﬁbx% ﬁgtmﬂétﬂh?dl% 1§ ,5-benzothiazepine;

(car boxynet hyl ) car banoyl |

1,1- mm«s;afmbnw}mnﬂamhmmmﬁw—{z(m o4[/%- (Qeﬂul@byﬂiybedrbﬁnoyl]A-
benzo

hydroggylgﬁn[z, ﬁgﬂmoxy) 2&%&@%}@@ &#daepz?tﬁ)azepme
LL &wr@?%&%f e e o R e sy ooy s
carbameylﬂdhbodirmeybpﬁzy])}amzhﬂrﬂmyameiﬂmng) -2,3,4,5-tetrahydro-1,5-benzothiazepine;

11@#%1@;2%@3;9&% gjphgrtﬁﬁh%lgthyltgllgeg W RIBL AT 08 (N

carbg%jy h aﬁ%@éﬁﬂ%é@%&ﬁ}? %@?ﬁh&ﬁ@){ﬁ%}il %E&Wg-'l%—ﬁenébﬁliazepine'

1,1 (hlokoguomuﬁyw pﬂlnebgdtyhxeawﬂhﬁml(m{(@lohWc(mc@rb%x@éthylbéaiﬂbamoyl]-4-
2- sul phoet hyl grcar banoyl ]

hydrﬁg;mwylﬁ@ﬁbwpblamm Rt ﬁ@@mhyér%lﬂ—'@nz@hmawmo l,
D SRS phemy 7 hmr:thgltgwew-{%%@ﬁ?rgomentyl>

1,1-@10%0
carbb:tho{r) Qlf@nz?l‘}[:ﬁrbfaméﬁn&ﬂidi@?@tﬂw bXetrahydro-1,5-benzothiazepine;

car banoyl | hydr oxybenzyl } car bano | et hoxy) - 2, 3, 4, 5-t
1,1-dipxedhyiddibuty]-5-phenylot-tietwdibi 8- (V-{ (R)-o-[N'-(2- ~carboxyethyl)carbamoyl] ﬁ

benz‘l]}'ll}l{c%x%m%)éo_ 3%}? Ut}élile %t %ahy%r(? tieingf:nzothlazeh1¥1| thi o-8-(

1,1- &‘lai&gw(%hbyh )5Cp%@k%”ﬁ)ﬂehﬁ@tﬂ?dlB}(Nﬁ{f&lWLéﬁ‘Fﬁ}B@?hX/i)ca')rb%néyl] 2-
t et rahydro- | enzot hi azepi ne;

ﬂuoﬂobbnzjlil atbago§iméthat )i2, 54@htetrsrﬂlydrode'i-hwptmmﬁme

1Lt O PBan Sy s SPBEy R eH By BV d B B Ruf brbory 4
carb(ipfeﬂ‘gs{?% )g(%%}rﬁ,g,lu]tgy ZyS}Cet h oylmetho;hy) 2, ?%,4 r?e fe r'§1/ ydﬁo 1,5- be(nzothlazepme
1,1-di6%)-3,3adiplityl- S(Iﬁleﬁﬁrbmeﬂmmtoﬁ )(N-{(R) o-[N'-(R)-(2-hydroxy-1-
carboxyethyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo0-3,3-dibutyl-5-phenyl-7-methylthio-8-{ N-[(R)-0-(N"-{ (R)-1-[N"-(R)-(2-hydroxy-1-
carboxyethyl)carbamoyl]-2-hydroxyethyl }carbamoyl)benzyljcarbamoylmethoxy}-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}
benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
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car banoyl | benzyl } car banoyl net hoxy) - 2, 3, 4, 5-t et r ahydr o-
|, 5- benzot hi azepi ne;
wo 200506@xD- 3, 3- di but yl - 5- phenyl - 7- met hyl t hi o- 8PCT/SE(HR)01959
- a-[L™ -(2-carboxyet hyl ) ca#banoyl ]
) 11%iienzyl 'il)calr garrr?%lsrret hoxy) - 2, 3, 4, 5-tetrahydro-1, 5- benzot
1 glicgoepbuiy]-3-ethyl-5-phenyl-7-methylthio-8-(N-{ o[\
but yly- 5- phe}r,1yl - 7-(r]ye{ %y[fvt Eﬁe%lp éy)((methyl)p hosphoryl-

L-di oxo-3, 3-di
methyl{)%{a?lrzgnoxlﬁxgngg h@ﬁmmmy&)@mh&ﬁﬂ,q -te2rahydro-1 ,ISq—bgnzotllliazepine;
etrahydro-1, 5-

1,1-tgldater'ﬁﬁ@gﬁle}lﬁg{sbﬁﬁﬁﬂﬁ%ﬁe?ﬁy’iﬁ%ﬁl &-?(Rg:otc-w'-{z-

enzot Zepl

[(hyldrdx—yb{m&xlwl)&)hbsmwkyl?etl@ﬁEgdé?%g@flﬁ%g%%Zc;(a;/w@éa%lﬂyﬂlﬁlgtihgi}g}_—&.‘s,4,5—

A ~a- [ LA - (R) - (2-
tetrabé(fl“t{?gﬁ%‘)he]l%éh@él}l%e&is banoy| net hoxy) - 2, 3, 4, 5-t et r ahydr o-
abaen zQpi ne .
L1 {31,0?9 g%é@pg{l‘}@%g&ﬂ%ﬁ%ﬁéﬁér%{(Bétcwv @i oeByithiv-1f ( R)
carb i B 3 thyl .
o Aoyl L BOAY ) e o ARG 240 gtabydie dheneethiazepine
1,1-qioxo§ lbtl‘lﬂ“éiglph)’ief-lmethyltrl;lio-S-l{N-[(R)_ogﬁ(]\ll'_{%_[(meth{yp(e[ﬂpﬁg
-di ox0- 3. 3-di hu - 5-phenyl - 7- net hyl t hi 0- 8- {**- -
phos h!z]iy@m%%, wayw'gﬁrgfﬁleﬁ?ﬂi‘@MQ}&MBM!WI-D53l‘9,5~tetrahydro—l 5-
benzothidvepipy] | - 2- hydr oxyet hyl } car banoyl ) benzyl ] car banoyl e
; t_hoxg%- 2,3,4,5- tetrahydro-1|,5-benzot hi azepi ne;
1-djoxa- 'cﬁlbutsl-@'lll’h?myl-@—mbi’hylthﬁ-&mNtIXR)-&(Wﬂ{by[kﬁlah%(%'y&roxy)
phosig r&{" -fcagboxyﬁ%twf‘car bam%l]
SRy T PR B RABOY e Sk benzyLeathamoy ot toinyg-2,3 5; HRETRYdro-1, 5
benzbthizeginére;
11 dlpo%cpg’:l’ ?ﬁ’b@ﬁgﬂﬂg«w%et :gll l-s-fggenyl - 7&rret hy: t hi o- 8- ( e
»d- y - 2 s tAi VH_ .
carb %%JB%‘@D%{&% be)aﬁ%ﬁl %cir barrgyllrﬁret ﬁg%%yZ ,ﬂ&S@trgtetrhgﬁi]/@%@"l'
P VBRI SRS ngyljearbamoylmethoxy -2,3,4,5-tetrahydro-1,5-benzothiazepine'
and 1,1 -di oxo- 3-butyl - 3-et hyl - 5- phenyl - 7- net hyl t hi o- 8- ’

{N-[(R-a- (N -{2-
l,1-d{og(ﬁ;&;{}—d)b}d}}(lﬁepﬁayll}'b@hﬁam&J[Ne[t(R)’—b(}Wf(§-§ﬂfi3}ﬂ)gt9§1%¥tl>£]x§oa}ll]—4-

b h -2,3,4,5-
hydrogigﬁ?nlgﬁbg?rbgﬁ?{ééﬁ%wﬁi,?a‘k,é]ji:tn@zydro-1,5—benzothiazepine;

hadkm bSR3 a ool e
e P he nasflﬁi;glrlrgta e;by ta%?%s)égt 2 %"FW?’(S Q}v_age_ 9fisuch a salk gk yprodrigghersof.

arbpatiiedlaIBAT inhibitor for use in combination with com
&7 BPP P iy gesent

. . | b | met h -2, 3,
mvenﬁ%{g%ﬁ%wg%i E}i%griéﬂl} ﬁngg{ ofﬁ%}qoaﬁmln%xlogé)g(gggm B3/0907 1); or a pharmaceutically

bénz
acceptablenylt - so1vied, Ryivhdi 7s8cH 4 Yl SR ﬁr%at(ulg/\t'hér{:gf_, Lxgcﬂ?xte I?:%ln)pggrtlcllqs of

yil) .
Examblﬁ% spfiens/inretmeyatedherbiarhyyklerehcbyOlamy PAOZY WORBRAFDYS He also

. --2.3 4. 5-tetahydro- - benzodi azepi ne;
;ncorpl%%{ﬁé?fgl?e}g;@_ Y et st A PR I R T 10w Br ox At tereg fooek WO [BRIZ0710
or use ingofrbinafidn [Witheddiyp i ion i

1 1-di hosgfr?é)l:i{t/lﬁjnglhyl }cac?uggér/rg{/lﬁ)é%iqsﬁ%tdlr%%(nygg ﬁszwfjcéeélrfﬁ‘ﬁﬁﬁw e of:
1RO Slut ol S phesi e A pRIne- (L &)-@QNZ(’J—H)?_ZQQ%P-&{)-S-(R)-

2,3,4,5',6-' ' - -di but yl - 5- phenyl - 7- met hyl t
% b?rgﬁgﬁ?ﬁgwfyp%yq}c\ar%%wﬁ@gw Bamanmethory)Eh ¢ et tesrhhydro-1,5-
benzothmedpnmy| | benzyl

. }car banoyl met hoxy) - 2, 3, 4, 5-t et rahydr o-
L1d } b g’{e h )-2,3,4,5 hyd
-1-dioxO3-Pyatily ﬁiYériaphenEk-7-methy1thi0-8-(N-{(R)-OC-[N'-(2-(5)-3-(R)-4-(R)-5-(R)-
2,3,4,5,6—pentahydroxyhexyl)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)-oc—[N’—((S)-l—carbamoyl~2—

hydroxyethyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3 -4,5-tetrahydro-1,5 -benzothiazepine;
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and

I, 1-dioxo-3, 3-di butyl -5-phenyl - 7-met hoxy-8-[i V-{(R) -
W@2Q0sN6HER- sul phoet hyl ) car banoyl | - 4- PCT/SE2004/001959

hydr oxybenzyl } car banoyl net Bdxy] - 2, 3, 4, 5-tetrahydro-1,5

- benzot hi azepi ne; or a pharnmaceutically acceptable

L1 BR3P SO LI 83 O R amos

metlg@)chibaatdylibenyl Jratbampatmethoof)-1,5d, SPtreﬁ’SleytIro-lltﬁfbemZDthmazeplne
sel ected fromany one of Exanples 1-44 of WO 03/ 020710,
1,1- @pxgr3pb15yln%ré@m DakeRyl- %@@é‘pﬂtam B [NA(R)-0sldy &{¥ -pyrimidin-2-

of suc he
e R R R B S
benzrogﬁgi@n@e Clainms 1-10 of WD 03/020710 are al so
i ncorporated herein by reference. A particul ar |BAT

1,1-dlinke Bi-busyl- %elhabﬁemenyloWMIanﬂ(d?}-@r{I\Gsf.%(N Rpyridin-2-
ylurglap)g&l}yi@ gﬁ)e; ndz Pmetﬁoxy]pffi %ntetrzljlhny\ﬁ?ml 5" 's

bengotﬂlazypgg@o 3 3-di butyl 5- phenyl 7-methyl thio-8-(iV-{(R
- a-[1V-(2-(5)-3-(R)-4- (R)-5-(R)-
1,1—Q108945 SiBitE-hethyhhypticodyheeiyltbir B4NeyR)-beld?1 ¥car banoy|

t h 3,.4,5-1 b t hi
butoRSqar e P gy g e oy B g R R 2,3 4.5
tetralaydx{)(ﬁss “Rnidthingepirde?) - 3- (R) - 4- (R) - 5- (R) -

. 3,4,5, 6-pent ahydr oxyhexyl ) car banoyl | benzyl } car banoy!
1,1- alnemréxly.ytym -8thy]- 5-Pﬂlenyla%§rdtln’ltm©68 (Ne{lﬁﬂbm[lf\é'i:éﬁ‘r ne;

d1hy%1.p§)xyg%g>%)§' ﬁ%@%%%)ylhbe&a%gﬁbwo oxy} ZrBEZ{ E tetrahygro- gN- {

benmgﬂ)@ﬁﬁt hyl ) car banoyl ] benzyl }car banoyl met hoxy) - 2, 3, 4,
5-tetrahydro-1, 5-benzot hi azepi ne;
1,1- dhpkec’h-lmtyi—iﬁet&nyt §1ph8a @t hynettiylthivednfN-(R et {INH[ 2463 ,4-dBhy(drakyphenyl)-

2l Bty PR AR PR RORA L 2 54 ety o-

benz!oﬂﬁa&?ﬁfe‘)t hi azepi ne;
I, - di oxo- 3- but yl - 3- et hyl - 5- phenyl - 7- et hyl t hi 0-8-[i V-

1,1-dibR)-3-mut 1L ethg--§iphemyl-micthiytth®-8-(N- { (R)-0r-[N'-(2-

amlrﬁ)leg{yg gfb)g{e{{?gﬁlgéqcz?f %glgg%]?&ﬁﬁqnéé@écar -te‘,txllﬂahydlrcg1 ? 5-benzot%1azep1ne
1,1- 1;915?-?@f_@g%@yE-g{pbé?ﬁéﬂ;ﬁegﬁ%t@_e@xh (RN SiPbRaifl-A yimethyl)
carbyzhuylelbaiﬂyle}bmhﬁmﬂm’mﬂmwb }Ztﬁenzyé&a}@dhﬁnﬁydenﬁtthmwgina 03,

5-tetrahydro-1,5- benzothi aze

1, 1-giopodr Rk el S phem B M B e P R e A - 8- (i V-

cimighlpusppabb ey bamgyenzy b amoumet 2 sy
1,5-bdnaomydzepiaboxy) - 2, 3, 4, 5-

t et xahydr o- 1, 5- benzothlazeplne
or a pharmacéutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof.

A particular IBAT inhibitor for use in combination with compounds of the present
invention is selected from any one of Examples 1-7 of WO 03/022825, or a pharmaceutically
acceptable salt, solvate, solvate of such a salt or a prodrug thereof, and the compounds of
Examples 1-7 are incorporated herein by reference. Claims 1-8 of WO 03/022825 are also
incorporated herein by reference. A particular IBAT inhibitor selected from WO 03/022825
for use in combination with compounds of the present invention is selected from any one of:
1,1-dioxo-3(R)-3-butyl-3-ethyl-5-(R)-5-phenyl-8-[N-((R)-a-carboxybenzyl)
carbamoylmethoxy]-2,3,4,5-tetrahydro-1,4-benzothiazepine;
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|, 1-di oxo-3-butyl - 3-et hyl - 5- phenyl - 7- net hyl t hi o- 8- (
LN-{(R)-a-[L"- (2, 3-
walrdvpaeaxy pr opyl ) car banoyl | benzyl } car banoyl met PORyE2084/@1959
4 5-tetrahydro-1,5- benzothi azepi ne ;
- di oxo- 3- butyl 3-et hyl - 5- phenyl 7 met hyl t hi o-8-[1i V-

1,1 fo@y 38y bintenzedtyfls S DY SR (RN - carboxybenay) o

- met hokxyet hyl anDy benzyl anoyl ne
carbfhnﬁ)yhﬁéthajnyﬂdl B%S-&trabﬁhzdt%bmphu&&pme

di oxo- tyl 1}} met hyl t hi o- 8- (i V
1,1- {h(ORP %RP'I?’V}DU(@L 3-ethy1 5- (R) -phenyl -8~ {(R) or-[N-{carboxymethyl)carbamoyl]

benggﬂsa?ﬁmgermeﬁ@%%ggg 4 ﬁ?&aéaékér%af hYIRYRLG) -2, 3.4, 5

1, 1-(aldxods(s Q- \I/J'ﬁt}klbﬂ-whyBS-QSﬁprh&TmeWI{ (R)= g NOEAbBk Anéth{1)carbamoyl]

eridin-4

benc)égmm}]lbéﬁwb’} aér%ﬁrﬁﬁjgﬁhvi@phgﬂppn@tmamp&ec et r ahydr o-

t hi
3,5- Fmrlsg g"%I3§‘%§5§r§§ut¥?ﬁgﬂhe%ylp7h'éﬁ9ﬂ° &Nt ®YrKY-o0- 8- (/1 -
(carﬁ&)@metﬁ?flbéa}rbz(rgoﬂ]ﬂenzyl}carbamoylmethoxy) -2,3.4 5-tetra

am nosul pham)y et hyl") car baroyl ] b enzyH’car am)y
benmtbnampuy@ 2,3,4,5-tetrahydro- 1, 5-benzot hi azepi ne; or

55 SRILRESY 85 %gﬁpiﬁﬁtefﬁg-hefﬂsa' SHS)R B 2 a0 (V- ((R)-a-
zIWc t f
RSP R a5 R o ESTRBLI 0SS

benE)tlamp&pere 1-7 of WD 03/022825, or a phar maceutical ly
3.5 Bl dgteres ooy S-SR RES LAy S0 EPa Lo S ((R)-o-
[N- %&%eﬁg{g&ﬂ&ﬁéarﬁﬁheylﬁbew 11 &f64R j Q‘% 453 g?tgﬁlgéﬂ@ L\

3/ 022825 are al so |ncor porat&gﬁ-ﬁere rence.
benmhltazqnmear EBATIi nhi bi tor sel ected from V\D 03/ 022825

se.in ation_wth conp s of the present
3,5- rrﬁ% tr§axe-s- "Exlré’téwf]? rpaﬁmér?ymsﬁﬂal g#offi (V-{(R)-0-[N-

L e e

benzdh1ﬁzdpemer'ahydro 1, 4- benzot hi azepl ne;

- di_0x0-3(S) - 3- butyl -3-et hy 21 1¥ 1\/[
3,5- pg)ans-é Ledip ngléjﬂz’ypl}tyl 5-phenyl—7-methylt i0-8- (N—{( )-0-[ (2—

sulpﬁé%th@j@%%?é%&fl?oﬁgﬁ}z? }fcgfbgfrﬁéﬂ@%!eﬁé:?gﬁﬂ,%%ﬁw&h,4-

benzdileinydpis gthinohiaRhka- [ L" (car boxymst hyI )car banDyI ]
zyl }car bampyl met
1,1 4104999(,%@[—1:;;1312%%»;1%6 (S) 5-phenyl—7-methylth1o 8- (X’ {(R) o-[N-

ot S Al et

benz}oﬂ&ﬁi@lﬂfwdhaﬁyfmyé sa’it, 3and 4, 5-t et r ahydr o-
nzot hi azepi

1,1- 91050f3r(%}53 Pthvl-awba%éﬁs@tiwglmsl fhuesthylthipiSe@ { (R)-4l¥no- 8
(carBéxy}metI{}(I%)aﬂ%nHyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,4-
benzothiazepine diethylamine salt;
or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof.

A particular IBAT inhibitor for use in combination with compounds of the present
invention is selected from any one of Examples 1-4 of WO 03/022830, or a pharmaceutically
acceptable salt, solvate, solvate of such a salt or a prodrug thereof, and the compounds of

Examples 1-4 are incorporated herein by reference. Claims 1-8 of WO 03/022830 are also
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(car boxynet hyl ) car banoyl | benzyl } car banoyl met hoxy) - 2, 3,
4,5-tetrahydro-1,4- benzothi azepi ne; 3,5-trans-|

WQ beodioast 3- (S) - 3- et hyl - 3- but yl - 4- hydr oxy- 5- ( Sy BSEd0e41§01959
| -7-brono-8-( L-{(R -a- 27
[1V-(carboxynet hyl ) car banoyl | benzyl } car banoyl nmet hoxy) -

incogpctatdd Brefedi b befehicAcd. AparBONZOCIHN PR ecfel ‘?{5}
OSF-) |, | -di _oxq-%- (R -3-ethyl - 3-butyl - 4- hly rsg&agt-eéf %98%/022830
for usgym cqmbingfien g1th domppamsref-the present invention is selected from any one of:

i V- I b [1b b | met h -
o biods SR PERHTRY A St SR A BEe i ageroy et hovy)
(car!_ic?@\é}%}kl%&%%&@b@ﬁfwic'a?’daprﬂ)tyfl'ﬁqétﬁymgfl—%!?ffZS-q&trar%lcl}o%ler?zb%hiepine
1,1-dioao3enytyiet-hthly)-drydeonyys-bhanz gl (VW aR) anpyl 0BLASYhy Beadbamoyl]-4-

4, 5-tetrahydro-],4- benzothi azepi ne;
hydrexghanzyarpamoyfinstiaylue) b, tetsabydrobrnsniinpingamephial salt
L T Py S PR B d§oony)-2 luoroberzyl
carbjmaylasetiopthie)-0.0xy I -teiaByddbéiotlis phy dha- 1, 4-

)enzqt hi azepi ne anmon

I't;
110K 4 ety phasyl-J+ (6 Spstwxyhd siie? 2epbieyhy]

carb;(i%g#d g%ﬁn%?ﬂ%'?@%@%%%?%%% 4 gﬂie}p&%«? banoyl net hoxy) - 2, 3,
or a ghbmetutizhlfyl navebtable salinsoidi, aeBaieE sdéieh Bt 88 PR A8 thereof.

an . L , o

B ?‘_-Rﬁf%%@f@@é? ingibitog fr.use feqmbigatiqn wish spwpginds-ofghegresent
invehtidH 19 's@le&te&%fol{rr{ Rly (ﬁfe[cl'f;l:?[ﬁag;gles ]]-3% of WO 03/022286, 85§ phagmgceutically

(car boxymet hyl ) car bano nzy car banoyl e
acceptablg-salgt sobtiyed solvatt, isectras dii @zepodmgdhatby badimeofdolinds of

Exar2led 1] gar maceut | a‘Uz} a cerp£abl e salt, solvate,
e LeQ 6 TEORR LAY HBrsar GgphArlOST W 031022286 ar also
incorpafaddhtrain g?@éfE!réHéb.bA bafichRr A ihﬁ‘ibﬁ81“§%;l&’f‘éd f?&PVVVbrbB/OZZZ%

conpounds of the present invention is selected Trom
for ugthip combirstiopweifpeanspdunds of thAPrasnitiagaRdn ivkelected from any one of:

11 bl o PG e D R S VB - compamsc mothy i
S g SR R0 DA
benzefiadiszepiaeice. A particul ar | BAT inhibitor sel ected

IR RO e L LN
B eyt =y) gt imethon )2 5.4, fetrahydo-125-
benzothMamazepingsi V- (car boxynet hyl ) car banoyl | benzyl

1,1-l S P TR TEE Dery Y Riehy o s o S 288, -%:grtbg;c}?-gl- ne

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

benzothiadiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(V-{ (R)-a-[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-(V-{ (R)-0-[N-((S)-1-carboxypropyl)
carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-benzothiadi azepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-ot- [N-((S)-1-carboxyethyl)
carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1 ,2,5-benzothiadiazepine;
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1,1 -di oxo- 3- butyl - 3- et hyl - 4- hydr oxy- 5- phenyl - 7- (i V-{
(R -a-[1V-(2-sul phoet hyl ) car banoyl ] -4- hydr oxybenzyl
w0 easioen¥dly| nmet hyl t hi o) -2, 3 , 4, 5-t et r ahydr obenzpe TS E3D41@1959
ammni a salt 28
, | -di oxo- 3-butyl - 3- et hyl - 4- hydr oxy- 5- phenyl - 7-{

ik 3R s AEARRIR R en Sy Lewpa 200
hydmgi topl/Detirbacne et yll cbahbyl e Ry HE 35 Fetihg -1, 75

| - (carboxy)-I-(thien-2-yl)nethyl]
benmlb@ﬁ%ﬁplnﬁet hyl t hi 0}-2, 3, 4, 5- tetrahydrobenzot hi epi ne

118G 2P AEIBE SO, it AR SR BG d-uEiskBhenyDearbamoyil-a-

hydmmbérﬁy aﬁrbﬁﬁ glllﬁﬂﬁhcbdyl)-QTS ] Gfte‘dﬂzﬂﬁ/dtdll OFTBéMYREHi &Na i,
npoun s of t resent invention is selected from

1,1- élnyO&BedxbthHanhWEH-ln@@yldﬁm@B{(BQZE%((SOFI a

cart B 4 n 3R b R Bbho SR P 2R i A 1.2,
beni@ﬂﬁﬂcllh@e}mrﬂe'w are incorporated herein by ref erence.
d ai s 10 of WD 03/022286 are al so i ncorporated

1,1-fiorei3B- dl}outyéﬁepl@ny]&-mbtlpﬁtllicb-&(wa{(Rl)@A[lZW(wa)Lbbdmboxy-z-

eSS e RSP0 e s SR 1

benz%'ﬂidadlﬂfe afe;
di ox0- 3, 3- di but yl - 5- phenyl - 7- met hyl t hi 0- 8- (//-{(R)

1,1- ehoae{sL}ax(omgyw-manwewwhmmw(ma{(Retohw){(S) L-IN-(S)-2-hydroxy-1-

carbég ha l dr 02%:2&3}?{ é{iigar b&m)ﬂ%)amoy met XOX}% 2.3, 4 5-tetrahydro- "

12§_bgnzq,ﬂgg(gaz%P§,edl but yl - 5- phenyl - 7- met hyl t hi o- 8- (
(R -a-[1V-{(S)-1-carboxy-2-(R)-

1,1- tﬁlyximé)aﬂhbotyyﬁ)mmnjzﬂa?mydtl}yltlud}ﬁdNe{(Rb@nW—I((}Sc)ar-d:mhmw et h

d b hi ad :
ety bR T ARGTIOR e B Bo( 265 ( Ry
benzotlﬁacilhiélpfr{es) -1 - car boxy- 2'

opyl ) car banoyl ] - 4- hydr oxybenzyl } car barmoyl net ho

1,1- dm)e-z 33d16u5'1 Sqﬂﬁﬁﬂyﬂnmtﬂylﬂll&S (Ne{r(Ribioh[Mddsa-Zle@rmypropyl)
- di oxo- 3, 3-di butyl - 5- phenyl - 7- net %/|thl 0- 8- éA’\ (R
carbalgoylxl 4(1(}§)\'oyfy glaq}gmcwh)nethoxy) -2,3,4,5-tetrahydro-1,2,5

ydr oxybenzyl } car banoyl met hoxy) - 2, 3, 4, 5-t
benzg)ﬂlgﬂs%)rbo_ f 45({] RS :

, 2, 5- benzot hi adi azepi ne;
1,1 dhoke—di%&bu@l—S-p&kbﬂt’&Lbeﬂ&y@ﬁlmsl[NY({N)%bclfmfﬁdxiyoﬂ;-S (

LA R LA- | - box
hydf@%&}"i{?fﬁﬁ%‘%%f[ llnF mﬁi‘é Oﬁr{q?q%gw%y 132,5-benmthiagiageniag o-

or s PRETFSGRARY AR HPE Rl A g M sk PP st

yl A particular IBAT inhibitor for use in combination with compounds of the present
invention is selected from any one of Examples 1-7 of WO 03/091232, or a pharmaceutically
acceptable salt, solvate, solvate of such a salt or a prodrug thereof, and the compounds of
Examples 1-7 are incorporated herein by reference. Claims 1-10 of WO 03/091232 are also
incorporated herein by reference. A particular IBAT inhibitor selected from WO 03/091232
for use in combination with compounds of the present invention is selected from any one of:
1,1-Dioxo0-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N-(2-(S)-3-(R)-4-(R)-5-(R)-
2,3,4,5,6-pentahydroxyhexyl)carbamoyl]benzyl } carbamoylmethoxy)-2,3,4,5-tetrahydro-

1,2,5-benzothiadiazepine;
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car banoyl | benzyl } car banoyl net hoxy) - 2, 3, 4, 5-t et r ahydr o-
|, 2, 5-benzot hi adi azepi ne;
wo 2005061@%D- 3, 3- di but yl - 5- phenyl - 7- et hyl t hi o- 8PCT/SE2004/001959
LM-{(R)- -[L*((S)-I-carboxy-2-(R)-
hydr oxypropyl) car bamoyl ] benzyl } car banoyl nmet hoxy) - 2, 3, 4

L PSRN T BETRREIL BRI (95 04 (05

2,3 h”s d- f)aitalwdrbﬁyhézylmwm]ﬂwh)yaﬁfxgml }]ca14>amoylmethoxy) 2 3 4.5

ydr oxybenzyl } car banpyl met hoxy) 5-tetrahydro-|

tetrala'dneﬂ; io‘i-hmmﬂm@ﬁeﬂm

L A G S SR PR 6 oy 1.
3 4Cﬁh9%§ayﬂ)ﬂen§ gwrpym&@ﬂzrﬁéﬁwmwmbgﬁmwm%yﬁnéhéxﬂ 2,34,5-

et rahydro- | 5 benzoth|ad|azep|ne
tetrzihydmﬂ&i}bmz:eﬂdacbmepmes phenyl - 7- met hyl t hi o- 8- (

1,1 hpééyﬁfi}@ﬁglgﬁ@hg)(pﬁ syl R o &y}%@ngﬂv [R)-0t-(V-{ 2-(S)-[N-(carbamoylmethyl)
carﬁ ot Zyﬁ’]?ﬁﬂ}gh&iﬁtP%Xti)ogylﬁxe/t‘hﬁ}éa%d'n%W%szl]]ca%aﬁloylmethoxy} -2,3.4,5-

di azepi ne;
tetrahyidratil 2Xob&zBthdadiarepine5- phenyl 7- et hylth| 0- 8- (

Rt W s SR ety f%?e%iw{l%a b o) 2.
mhﬁd:% %;%ggf)ah%l%ﬁaﬁo;yl }?be%zﬁ ﬁ%ﬁﬂj@@ 4,5- etr@hﬁr&)l 2,5-

benzothiafllazeig&)anl- car boxy- 2-

11 R Pkt gD S BE e i BY §- I (R:3-5)-4-(5) 5-R)-

3 4,?,%%%‘51? gﬁé@agx:ygl%&ﬁan et%l)cmb&p%%ﬂbe%zyl}cgrlzan%?y{hzl%hoxy)

23,4 Sa;e{rah)ydrc() 3)2, 5-bexmouna«;amemel; )

or a}pgg %Fﬁ%‘j}%aflrlé(ﬁ% :;B% bag X]lgatpe%ql\éqji?, gf gyich f sglt ©r a prodrug thereof.

beraRikt adlia8ra) IBAT inhibitory activity f
L TS S b o M bossasing AT labitory aeivy for g

combmatlan kyuﬁycompounds of the present invention is disclosed in WO 03/ 106482

Y SRERTRAN TR W Tk Fardist i i RO W coipounds of

the @%@&fﬂ‘il@féhﬁoﬁalletsele&@l:i\fﬁin?anys@ﬁé/@*e of such a salt or a
prodrug thereof. A particular |BAT inhibitor for use

1,1- dmxo%dﬂmtyleiapmnwwmbﬁﬂnw @F-{ (Re-py'eé®nt -camrorydthydh

cartypoy oSy Tieatbe Oy ERE S . Py acEe ] S ahhed pine
1,1 afe}xw ﬁdlbi@ﬁmﬁﬁe@f 7—§ﬁ&ﬁ‘ylﬂu§-%L(ﬁlN OR) 2 RY P ogs) ugc&%%kg;%pyn

he conpounds’ of are i ncorporate
carblamogl]bextz;yl }Cefbanwwhmth@}é+2;$4,ﬁ-t&ﬂa@drm%&rﬂmpme;e

-k 3 oy ey bErshy Rtomsua b oy s cabox buyn
carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-diox0-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N'-((S)-1-carboxy-2-
methylpropyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo0-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N'-((S)-1-carbox y-2-
methylbutyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-a-[N'-((S)-1-carbox y-3-
methylbutyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-diox0-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-a-[N'-((S)-1-carbox y-2-
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for use in conbination with conpounds of the present
invention is selected fromany one of:

w0 200561@xD- 3, 3- di but yl - 5- phenyl - 7- et hyl t hi o- 8PCT/SE2004/001959
LA-{(R) - -[L"-(2-(S5)-3-(R) 34-(R)-5-(R)-
2,3,4,5, 6-pent ahydr oxyhexyl ) car banoyl | benzyl } car banoy!

Rl LT e

bendckvifieea- [ L2+ (2-(8)-3- (R -4- (R) -5 (R)-
11911%@4@&1?,@5@,11 dorRhep t ahydroxy th]y)%ll SN A L oxy begzy|

mes%l%{hy&g drt é&g&gg?éggg%géggﬁﬁtw e 4t1 ﬁ S/tFttrzhhydr%-l 15—benzoth1 azepine;

1,1-@1 x6-BR-8&bu -{SLJITGE’IBII' Y-Bietﬁy‘lﬂ@ 81(%&(@0@%54\7’"-((8) 1—carboxy~3-

(3, 4- di hydr oxyphenyl ) rop -yl ] car banoyl } 5ydr oxyben
met}mmylplmﬂy@rggyl{@r any 1 pathamoylmethoxy)- 2 3 4 tetrahydro 1,5-
beno%rxah dr 5- benzot hi adi azepi ne;

g 033d|butyl 5- phenyl - 7- met hyl t hi o- 8- {

1,1-4ioxbBR- d@u(}h—'s ;ir?en957 Tﬁdtﬁéflﬁﬂ@-@tlﬁﬂﬁw)@[my(@) 1-carboxy-3-

car banoyl | pyrrolidin yl car bonyl net hyl } car banoyl’) benz
mesyllp}qpa/i)lgarbgyioyﬁbmxy}}:arbamoylmhoxy) -2,3,4,5-tetrahydro-1,5-benzothiazepine;

11-giSke BB s o ST Ch AT (Dol srprveeioly

carbam@zl{] IMVh{drokyb eﬂz{l}carbamoylmethoxy% -2,3,4,5-tetrahydro-1,5-benzothiazepine;
tri hydr oxyphenyl et hyl | car bamoyl } benzyl) car banoyl met ho

L1-dipko 2, Bcibutyl Segleabl Gumthy 6 - (Be{(Rychi M Bzeparhexymon )
carb!euglloif ?\ﬂo%(yzoirgﬁieglzﬁgarwn%@gf tnh%/)lf_ﬁ{y)_ 2 ge4 §1 ¥e|trtaEy(?ro 1, g Z)enéo&mazepme
1,1- &P?%énegg%ﬁbf E%fr%grf tn&“eﬁlg)ﬁl‘l‘{&j%c(ﬁly{ @2V L BN D EATRAP

cmmeByH—%hic&bxﬁi&ylﬂyl@edrba&n@limeﬂEthQ,adﬂ ﬁmphmi'b I05-banzothiazepine;
pharnmaceutically acceptable salt, so sol vat e_of

1,1 @96%36{5 @@Pﬁylérplﬁnrélr?rmwlmﬁééﬂ(Rﬁﬂ@i’EMéfg)sluF%Th%éZ-
BB BRSSO T LS B5E 2 L i -

bendothigiiepilepsed in WO 03/ 106482 Sui t abl e | BAT di scl osed

in WO 03/106482 for_use in combination with conpounds
1,1-¢ipxe-Re3-gibatsdrdt Phenyle rimedhyldne- 8 A H&)-SdlY H6h laparbome2of :

metljyl%utytg\arg?r{lgﬁ 4 hl%r%c}g{grggnzgg }QS{%émOZ/IIH&BBX})t% 9 58te£r5:h}{d§o 1,5-

benmlmimw ] benzyl }car banDyI nmet hoxy) - 2, 3, 4, 5-tetrahydr o-
5- benzot hi azepi ne

1,1- ciloaoas%w@ueﬂ é-@enm}m@ﬁwﬂl\m(mw 6D d-earpeRg-3{ R)
metwiwg&mf»érs@i49%%129@&9&3/%&% P PP

bendotii a#ot hi azepine; |, 1-di oxo 3, 3 d| butyl

rhenyl - 7-met hyl t hi o 8(L’\ 3\] B -(E 5) - I car boxyb
1,1-dipyo-B.3- dibutyl-5-phenyl- 7-methylth10 8 ( {(R)-at-[N'-((S)-1-carboxy-2-

hydroxyethyl)carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-
benzothiazepine;
1,1-dioxo0-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{(R)-0-[N'"-((S)-1-carboxy-2-
hydroxypropyl)carbamoyl]-4-hydroxybenzyl} carbamoylmethoxy)-'2,3 4,5-tetrahydro-1,5-
benzothiazepine;

1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N"-((S)-1-carboxy-2-
methylthioethyl)carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-

benzothiazepine;
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car banoyl | benzyl } car banoyl net hoxy) - 2, 3, 4, 5-t et r ahydr o-
|, 5- benzot hi azepi ne;

w0 2005061@xD- 3, 3- di but yl - 5- phenyl - 7- et hyl t hi o- 8PCT/SE2004/001959
L-{(7?)-a-[ LN -((5)-]-carbéxy- 2-
nethylpropyl)carbanDyI]benzyl}carbannylnethoxy) 2,3,4,

t
L SRS BB AREEL I b v e
methMsu@afd;@tuylacanmrﬂmylpmwﬁoagbmmyhxbbﬂmwﬁethoxy) 2,3,4,5- tetrahydro-
car barmyl nmet hoxy) - 2, 3, 4, 5-tetrahydr o-

1,5-bsnzniaziminez epi ne; .
1,1 ,giclxod% gi&ﬁbnﬁgg?%}x@@g eth%ﬁ%yé (LN D591 Eabbory i
mes’jiﬁitlhyibdabﬁdiﬁdﬁm gm%&@pmhﬂ)ﬁ%m&mh@zsx)te@al{i/dﬁa -P5-

-tetrahydro-1, enzot hi azepi ne;
benzefhigzepise:- di butyl S-phenyl A-nethylthio- - - -a- '- -|

L ey BB ooy R Y@L -carboxy2-

methéxy@ltlg}gjgﬁfg%)igil'ygu% éyégx%%gﬁglt}&rﬁéﬁ%ﬁﬁ:ﬂhoxg) 2,3, tS—tetrahydro—l 5-

benzothiagepipexy -

LGB B PP PR R SRR TR I s .

T
methy’ltlﬁblﬁ’\éﬁ5’13:c %%’}EY Lhy- Shr?edflﬁ?lﬁzﬂuzl %)hgﬁ{?ﬁ%b%%i/tﬁ?xy’) 43,4 5 tetrahydro-1,5-

benz,thkaafrmw] benzyl }car banoy! met hoxy) - , 5-t et rahydr o-

L1-g3pis %@u‘tﬂ—%aﬁ%yﬂ%—laﬁamloﬁ %@@r@ﬁ&woc@—k-cmbm&s-
metig}/,;l?ulgﬁrr%%/l ?ﬁgglgﬁf? car barmyl melty %%r;(z)}/l }Carbgml? y?l?ﬂé(t)xryg 7 4 5 “tetrahydro-
1,5-bergotuazeptns azepi ne; 1, 1- di oxo- 3

1,1 g%ﬁglfy%utﬁ(%hﬁ% Z%%Ebﬂ{lﬂ)gr;\? 1 8 1N -((5)-1-carboxy-3-
mes?%%ﬂg@g?ﬁ#ﬁ?&%ﬁ%&lﬁ%z%?ﬁeﬁ@ﬂ%m&&y9@@ 5fatfhhydro-1,5-

benZothiazkiping - 3, 3- di but yl - 5- phenyl - 7- net hyl t hi o- 8- (i V-

L1t ol Tsmrby e at GLHR AV HeSY- 2,3, 4, 5. ¢
o T o By D oAby Eh P 34 5 etahydro-1.5-

benzilhieepB®); or 1- car boxybut yl )
1,1-g0x b%ﬁg%;{i&%%&% %%éﬁ%%&%r(?v{r% o O e Abiystiy
carblambgﬂi)é}(%?l}%@) o?Hﬁéﬁé @)@?@3'tet¥aﬂ§ﬁl‘&¥ st I;Engotﬁla&epmé (i?
ora pham;dcplftf]qaﬂy)acmpmmﬂt% sctﬁv;hy Ckgma}d)ﬁrmyllé}l et ﬁa prodrug thereof.
i ox e ro-1,5- benzothi azepi ne;
i %)GHHE gl)s Iéf\g”dpbﬁiltsrs RERSA D ?Owémyptl Ml%‘—OQH(HOVE‘%S( qfhe
preso\,nt 1ﬁ‘Ve{n|Hon a&( thbsd dl§ﬁ5§é9’h¥ W?O 4/076430

butyl ) car army roxybenzyl
}car barmyl nmet hoxy) , 3 4 5 tetrahydro-I ,5-
beTZ ot ertﬁ:%llea? aspect of the invention an IBAT inhibitor or a pharmaceutically

acceptable salt, solvate, solvate of such a salt or a prodrug thereof is an IBAT inhibitor or a
pharmaceutically acceptable salt thereof.
Therefore in an additional feature of the invention, there is provided a combination of

a compound of formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a
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U- di oxo- S*-di but yl - S- phenyl A- et hyl t hi 0-S-C*-ir-
a-tiV -Cr-1|-carboxy- Snet hyl butyl)
w@e 2006a6myl1 | - 4- hydr oxybenzyl } car banoyl met hoxy) - BCBSE2084/601959
et rahydro-1,5- benzot hi azep?ne;
U—dioxo SM-di butyl - S-phenyl A-nethylthio-S-G V-i C*-a-"

salt ﬁry d? )(%&gtﬁgxf%ﬁ% %r}dbaglnIDBy}ﬁ miut?]lto(gror a heaﬁglaﬁ:eutlcally acceptable salt, solvate,

solvite af bty daledroprgiirug, tleredf, 5-t et r ahydr o- 1,5-
benzot hi azepi ne;
U- dheeirein aﬁl pidifipnableaten pf shedByFnjionnihgte is prayideda mptpod for

Py BT CAEAREIT % N SIS oL R A e cd o
suchaxaaiméht vHiclp C(brﬁpﬁgdsyxdlm‘mkteﬁng toeabitimaly ﬁpeﬁﬁ@hve amount of a

| - di gxo0- S"- ?lbutyl S-phenyl A-nethy|l thi o-S-~-ir-_ a-
comppundof; %;g a I) orapharmaceuucally acceptable salt, solvate solvate of such a salt

ora pﬁ%\% t{hgfe%?&h%h)u‘ﬁ@ﬁ%g?ég&ﬁnﬁawpge XAREREYhiksf 26 HPRRN W Bfective

, 3, 4,5-tetrah zoth| azepl ne;
amoldt-afiao XBAT ﬁhﬂmltoy,l ors- ghlamm@dcufi’eaﬂgtahyépt:hble) sdt, GolvVate( sayat@of such a

5% ar boxy- 2-
Salt?i‘e%?i‘;‘?fjé-\%l BeA | et hyl ) car banoyl ] - 4- hydr oxybenzyl } car bam

| ,
oy A%F%Ijggf%t}%azfg%hé% a;% c%tog ﬁ{gsﬁ&;loéél?érg %‘%{‘Bbﬂb@é%ﬁhﬁ%ceutlcal

compeatacﬁn Wwhich(co8iprisescaedrnopopnd-of formula (I), or a pharmaceutlcally acceptable

salt, ?e% l et h%t%ngfl ﬁ@;}? Q’a%]og a p&gcg'ug ﬁ%éf%{ﬁy%}doan AST inhibitor, or a

pharﬁﬁﬁ&ﬁicﬁll?é&fébfh‘ble salt, solvate, solvate of such a salt or a prodrug thereof, 1n
| J- di oxo- S"-di butyl - S- phenyl -methylthio- - iV- -a-
association with @ghisgrgcentically acceptable dlluent or carrier.

)r(re;AIg Xxéler}gr% a%f%?[flgr angé(cot]oif lhoeh[%g 2 1\(19 rlz(%l tixgrerlsb SI%Q/}/Aeg%tﬂto

rah enz ot lazep
compfisifig 8¥6mPOurt cbﬂlbyrhul@-(l))h eny bl‘l‘arﬁ‘ﬁbéudchmy @ccep@ﬁle salt, solvate, solvate

-a-"-CM-| - car boxy- Snet hyl t hi qlgropyl
of suchasakiey pprodrig diessof b%mi hENRoY ore Mexgcentically acceptable

A TSI 1 o o v

L' Aceordinpanadiaypther-aspect of the present invention there is provided a kit
met hyl sul phonyl propyl ) car banoyl ] - 4- hydr oxybenzyl } car ba
cComppyingret hoxy) - 2, 3, 4, 5-t et rahydro- 1, 5-benzot hi azepi ne;

a)a &brﬁl}?&fﬁg g’f?r‘i‘fggérﬂ I(J%lx slﬁgg}?(&uﬁ% f‘é@c&ﬁhﬁe SalEASVRfe; solvate of such a
salt crar fradmg| therdéof) yda ﬁxgtluanziw;a}gedomwmyl nmet hoxy) - 2, 3, 4, 5-t
b) aneféﬁ'P anxrﬂ())i};cl)r’, gr_ a pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodrug thereof; in a second unit dosage form; and
¢) container means for containing said first and second dosage forms.

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 a
salt or a prodrug thereof, together with a pharmaceutically acceptable diluent or carrier, in a
first unit dosage form;
b) an IBAT inhibitor, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a

prodrug thereof, in a second unit dosage form; and

¢) container means for containing said first and second dosage forms.
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benzot hi azepi ne;
I, 1-dioxo-3, 3-di butyl -5-phenyl - 7- net hyl t hi 0- 8- (
w@260606135t a- [ LN- ((5) - | car boxypropyl) PCT/SE2004/001959
car banoyl ] - 4- hydr oxybenzyl Bgar banoyl net hoxy) - 2, 3, 4, 5-t
etrahydro-1,5- benzothi azepi ne; or 14”oxo- 3, 3-
bmﬁ%coﬁhﬁ%‘ quéﬂ'loﬂ?cr 'f%%%ltcﬁ ﬁ?n?ﬁt%g%?e i rov1d[ed the use of a compound
of thecfrdnalaay), n'eh bhanyr)acéutﬁ:ally acceptable salt, solvate solvate of such a salt or a

4, 5-tet dro-1.5-benzot hi i ne, a
Prodipg fhes %féx W’Esﬂ%lﬁf%@r@ aceél&?@kf cepighlgsplt, sofvate, solvate
of sedifs At G I%ro%g%ha{eeﬂ Ethe ek eRture EPamfcaﬁiéh{ ﬂy*%'uge in the

EBATI nhi bitors™for use 1 n conbination w th conpounds
prodfctibh ef pphtslesteroil toveming efifeat ie atwarsebldoded arsaa!,isndrs man.

04/ 0764 parti cul as t of .the inventiqQn an
REARCRTIDE o EREbSpegs oihe BRRGE FEhen st 8o Wdrd & Combination
treafnY %ﬁgnﬁﬁk‘{lﬁetzﬁinﬂhsﬁﬂﬁ& &t ﬁ?éffecﬁf/e AmBLANF U0 gxgﬁfuﬁ&%f the formula

IS an AT I'nhi bitor or a pharmaceutically ac
(I), smd pharmaceisicall T heneplablessaltnsadyatagdiveieqrfalic e aslupea pfodrug thereof,

onc DL s R0 YL GO R e

sim@eARRhA bécﬁeﬁ@autor s§firite b@miriQlaviah of ah effeéved@dunt 6f aIBAT
rodrug thereof and an I BAT inhibitor, or a.

inhibtier; Are Barmacentioplln aecsptablst seltssallyate, selvate of sugloh valt er aprodrug

theré% H?t?o&%g& tt?%ﬁ%e? vt dﬁ#ﬁ%m%&%@@%& %cggﬁgﬁlé:%léﬁeétn%%gmea éo a warm-

blociledahingl, uok apmdu@néw@fsuﬂotmsdpem@d tréitend. ng ef f ect
in a vvarmbl ooded animal , such as man, in need of such

t r SBERSAET RAEIOL Ersripyendion. thasPrperRs phfgrmuladl), ar apharmaceutically
acce% b ga‘ﬁcgél\fﬁe ofoducht a%QHBPFpPod?& {hg e@f’llﬁ (}f ildrﬂi[n sfered in
arnmacéuti cal acceptabl'e sa di va {
assogintibn avighed PPAR a@fmandfang@hm’@oﬁlst for @hmﬂdc&ﬂit&ﬁlly acceptable salts,
sequential or separate adn1 ?ﬁﬁg%tlon with

solvafepexofyalss of fecihtalts or Brpdryss bitale PARgalpha and/or gamma
agom@ﬂsrgsgagauﬁ@a YaREsen E%‘Sl'tsesél% gs safmé@gf suc?l%aﬁéblepl%ﬁmgs thereof

suc t or "a pro ugt ereof.” Accor
are Well khewn asthe att. $heslehecludnnbntompomﬂtksrcbscrﬂ)epinmw @é)d/ 12187, WO

ou 3RTE FEE A, SRS ah? e W 8RB AR b1

'WOB2J0% 888, WObY/a5 F30f moﬁomml Pc@fc31§o3?0@§b"4ugctrl@mﬁbzs91

and an | BAT i nhi bifor, a pharmaceutical [y
P CHGB@&O@W% Jded Chew) %39 bvExpero@pinierhom Thempeutic Patents, 10

(5), g%? g?rage &)f’lﬁ Falr ’theacgogr?e[%s)cis OgT Sal[‘lp tH%PatS%\ arppg?atlons listed on page
634)PaR Mied Chem, 20060481627 @ERR ate Af 1nbb@oﬂft@§l@éi§1nlb’y\&€f&érfé8

Part}cllqﬂearrl?/ al 1§P : %Yplhg%gd/aor gzuglma agonist refers to WY-14643, clofibrate, fenofibrate,
bezafibrate, GW 9578, troglitazone, pioglitazone, rosiglitazone, eglitazone, proglitazone,
NN622/Ragaglitazar, BMS 298585, BRL-49634, KRP-297, JTT-501, SB 213068, GW 1929,
GW 7845, GW 0207, L-796449, 1.-165041 and GW 2433. Particularly a PPAR alpha and/or
gamma agonist refers to (S)-2-ethoxy-3-[4-(2-{4-methanesulphonyloxyphenyl }ethoxy)
phenyl]propanoic acid and pharmaceutically acceptable salts thereof.

Therefore in an additional feature of the invention, there is provided a combination of

a compound of formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a
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conprising a conmpound of forrmula (1), or a

phar maceutically acceptable salt, solvate, solvate of
wGeemh/oei4Salt or a prodrug thereof, and an | BATPCT/SE2004/001959

i nhibitor, or a pharnaceutid¢ally acceptable salt,

sol vat e, solvate of such a salt or a pr odr ug t her eof .

1R GQFr ol g the? @fzfnar tﬁr@&Ra 8Ghd/Bf gdhifal i
- th eﬁg |sgpro‘\3/| ded y gﬂnrprl Si ng 3 ggﬁ%%ggﬁ%gglﬂmaﬂy
acctpiabﬂalsalt (SD)vateosolaatphnésm&aﬂu Qralprgdmg¢mmafol e salt,

SOH; sol vat % % t or ﬁé)drug thereo

oo e SSoab 53 o B o SmRherar Brpvisid oghsthod for

pro@i3h SR e &R 1@6&/6@1%%%?1*6%5% Wwahl-blop @ Alifnl, %géhvgst Iﬁarp in need of

such”a salt or a prodrug thereof; in a secdn
suchl trsaigreent whinh comprisys abminsstariag torsairlsinfroal ao@fifeai vi angount of a

sai d f' st and. second dosage . f orns Acc rdin
corfigh f FeRtpBEED GF Seriee Sy A6 At b Soivate of such a al
or a%r@&ﬂu@%’eréoﬂﬁhtsnﬁ&lfﬂ%b&é BhucRiial dr SQIIPAY ﬁ@nﬁhstfa%{o%ﬁ an effective

(1), 6r a pharmaceutically acceptable salt, so
ameyit bt BPOR afpleshangl/eregammg agongst.oframathaceetitallyt agetthisle salt,

rImce table diluent or carrier,

So}vaﬁe eS\Olfja[%rb ﬁ%l Ha& ag%r\é ﬁﬁé’ afban | BAT inhibitor, or

a phedordiag s b eattey aép’é@l%ﬂtﬁ@hﬂ/eﬁt%ﬂ thefedk ‘p?d\@decﬁé)ﬂ)ﬂ%hﬁceutlcal
of such a salt or a prodrug thereof, in a second unit

compesiiign Whigthsorapases » comppwnchel fomaladl) er 2 pharmaceiitivglly acceptable

T N .

agohisg ooh pharaerpativatly atcdphibld ;thm;dlaaté |sblva@ ofsuch a salt or a prodrug
sol vate, solvate oP

phar maceut i cal | cept abl e_salt
thergpie 1 apseeipiorwith a phamasguicibly @sscptablieidipent ppqarier
| ALl Bhe tPE iR MIBCARS SRl iRRGEBE ﬁglrreglgs%m?eedo? kit

sol vat'e, %ol vate 0 t or
conipmisinge qmlpsmlad ofi fcmrmrlla (d) rmdlpdnanmmeutﬁcmllytaseeﬁtablé bedt, solvate, solvate

roduction of a wering effect in a
of St i g ibot Subh PhaR ARl S sariven epmast or a
phaticdeBEEalFHREGardé satlf‘ §01951%3§ﬂ‘$até B &1th 121t bR & pFodre thereof.
provi ded”a conbi nation treatment conprising fhe
admarosdingitd ofurther sspeeifdfdint presenh nmennomfheﬁe is popadetch kit
the. formula (1), or a pharmaceutically acceptable
COMPLSE: sol vate, solvate of such a salt or a pr odr ug

a) alcb@pe@id ofdBtrheRal), ¥r 4 pEeIASS U a&e?ﬂ@l’e@ﬁ el @lsbdate of such a
acceptable diluent or carrier, wt he si nul t anéous,

salt gpg pradrygtherpof,5p pdirsumitaddsige th‘mat ion of an effective
L nhi kit or har ceut i
ST TR A O O T

of syhaeldaltr a prodrug thereof; in a second unit dosage form; and

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

According to a further aspect of the present invention there is provided a kit
comprising:
a) a compound of forrnula (I, or a pharmaceutically acceptable salt, solvate, solvate of such a
salt or a prodrug thereof, together with a pharmaceutically acceptable diluent or carrier, in a
first unit dosage form;
b) a PPAR alpha and/or gamma agonist, 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.
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thereof, optionally together with a pharmaceutically
acceptable diluent or carrier to a warm bl ooded
wa@niosmbi4ssuch as man in need of such therapeutPCI/SE2004/001959
treatnment. In another aspedf of the invention, the
compound of formula (1), or a pharmaceutically
ac C%(E&)?{Bhg toSQ{JtherSanltﬁﬁ%to? ’tféf:sﬂllv&?&o% tH%e%éJﬁII?)vﬁieﬁ%e% udy of% compound
prodrug tnereof mni stered in assocCi a
of the fonmalaRPARBr alpbirtma&mldiaaﬂy @ecaptabdgcal, srtlyate,rsolvate of such asaltora

armaceut | ce |l e salts, sol vat sol vat es
Progqug Shsept s%an @%%(Rpﬁﬁ o T{GRER SO OF A4 nmntlaalwcepmble
salt% a@é’ ORI FRGAA §z¥1tsor a“é&%ﬂ#@cﬁ%bﬁ &l Ih¥ RefERk o? 2 medicament

ts, solvates, solvat uch sSal t's ‘or prodr
for udean podduaing anéiollestemoi\dnwenng bifecin a wﬁhﬂsl:éoodmdlamdﬂalt hmh as man.
conpoun s des ribed in c%‘101/ 12187, WO g‘g 12612, WO
99/ hED 8PSt Qi BRI IVen(iph BisyastpgaqVideyrs combination

30 O L R 3888 g e i

(D, Gha pharmgg@mcggy a@@ptablexgaliy solGpé,rsiobnatecof stibier age at a prodrug thereof,

.Pat.ent 10 th
opt RSB W han et ol e L beGpeSt Wagahe
sim@letheodd) deqlieMsl JeREArate A@Miniéationdf aMBEEE R #nink of 3, EEAR alpha

i ncorporated herein by reference. Particularly a
and/er gAAMAAEOBISt, §B APhamepeautially @ﬁ@pﬁabd@aﬂmolmemlvate of such a salt or

a pr?!ir?lf 't}?e{rggfe %%tlo%%g lt(%)%e o wiltef fa'n%El 1Ca1% ce%tap le délklglht or carrier to

azo azone, 03|g

a Wﬁhﬂ@lobﬂaza}ﬁﬁlal Iﬁhﬁ&&/rﬁagagidea@z §mcht AQRafdatment.
BRL- 49634, KRP-297, JTT-501, SB 21306 GW 1929, GW

78 dcorsippinoan addityapghivgther aspecioef thesprgseoiimegton there is provided a
comtgg{attl'oﬁ WeArhehie @mﬁ&?ﬁnghﬁ%nﬁﬁwr&ﬁong&m%fﬁg@% sthotuft'o a%ompound

of tt(e&)ofrﬂu}at(h)o my a ﬁhEinfh-a(;a}ticél_-lm&gfabﬁiﬂahhmt@)(%?}:a&ﬂ)ﬂ shet healt ora
ropanoi ¢ aci d an ar maceut i ca

prodiie @%{%&%li PHarRe toan eeoAth “ThamBRGPoAY SRR dilbemor carrer,

with B8 5Hh@REods] qglgﬂtﬁ{‘ 1ok Qfﬁvgratt? Q«?rﬁnﬁ ﬁaﬂfn? \5; %eﬁpa A-1 Mimetic Peptide.

conbi nation 0 conpou
phdn anctbert dspadtlof ttecoegitmin| themeak providddveatambisationatreatmént

such alt or a.prodrug.thereof a a PPAR al a
compaPa e gl o SrecVE RoRRr etomongd AL He Jommile (D, or a
phaﬁﬁdcteuu@a%\éeée%tab?@éa\nasﬁvatfe e 8f ¥@h b QK ofa B f&ﬁlﬁ%ﬂlereof

hereof. "Therefore in an additional feature' of

Optmmﬂlleyrtpg@her wittea eharglapwmaHE dccgptablehdtiehioor qarmauwith ghea
. | est
s i8S Slne AP i B i Pof of R ReSHRRUR e asraa

(mc@@m Akigtred e?ﬂﬁ) HMSEA @g@:ﬁlbt@ﬁﬂlayafé BédtafetadciPdepivates! A®hsed herein
nmpound of forrmula (I), or phar maceuti cal |

mca@%lé peiglslesivative’ meagp @gp@pograﬁs\p@mr@fngsabmdanesécgrb@pcylate structure
or aggl%q{ % Eﬁg{))?ﬁgte sﬁu%{lfguﬁ(ﬁﬁﬁf%y §f 1?:? L1l ?gct,ldaden% \{es 61%chéde nicotinic

e Adm N StFarion ive anou
ac1dPﬂé&tablpimaoﬁ1m:d{o@é NjABPAN@@Atd atipiaex.a phar maceutical ly

ac (’:I‘%g;e?(?rleem an atddn:lonal feature of the invention, there is provided a combination of
a compound of formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a
salt or a prodrug thereof and a nicotinic acid derivative or a pharmaceutically acceptable salt,
solvate, solvate of such a salt or a prodrug thereof.
Therefore in an additional feature of the invention, there is provided a method for

producing a cholesterol lowering effect in a warm-blooded animal, such as man, in need of
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sol vate, solvate of such a salt or a prodrug thereof.
According to a further aspect of the invention there

w0 g00pemsded a pharnmaceuti cal conposition whi cPCT/SE2004/001959
conpri ses a conmpound of foBsula (1), or a
pharmaceutically acceptable salt, solvate, solvate of

such mmehtnaans adhich&fonq)rﬁés)ﬁhrﬂﬁudtdiﬁfgﬁﬁfsald%'ﬂﬁnﬁ aﬁ%ﬂgcﬁb@g}? tofa
and/ gqam’ra a oni st, or a pharnaceutically acce bl &

congpqupC 0§ I‘qgltl?é(l <05 | RRREM e U G eAdlly 380%41116 ealt, aobamdxo]gate of such a salt
or 4 B! gft%efrb@f dlﬁ%ﬁﬁﬁl't:ﬁltebﬁw é’&rugreltlaef ghar glnirg?tlnaatlpa Mithegn effective

accepta ["'uent or
ama@spets npbtihicercisr dsieativ, r(bv&lphmﬁ{acéﬁtﬁfaﬁ 'a§ce%§é?)‘fé 8&ds&vate, solvate of
r|S|ng a conpound of formula (1),

ﬂwgﬁé? EF*%%S?@“@Eceptable salt, solvate, solvate of

s uc f nd .a_PPAR a
il PP Gl B8 4 Bt
corrmlsntl,on sadim:lattcﬂnpmh uabmpﬁlﬁnc&bﬂibrrﬁulﬁ @t 004 ?l@%rﬁfaeé{ftféglly acceptable
e present

Accarding to a further aspect o
Wg sg,llyatle glsgch % 3t A Rredrug tb@fﬁo ah? nisiotigic agdd derivative, or a
haﬁﬁi&@ﬁ&fb@y%ﬁ:cép@iﬁw Leﬁ Ebihate oé'ol g&% %ﬁ% glpg%ar?g theregf, in

acceptable salt so ‘vat e,

assqgra@@n wgmmhamaqeumamy ﬂocepthblarﬁlulheﬂ&ﬁagmefrm m b) a
or a pharmaceutically

?g ha and/hor %I a}l%onl st
ac |§ toanofher featirs of thedpyspsipn there ispravided thetuse of acompound
of tierfogthulg (I)h@ﬂr £pharmabeticARf Ay HBle!saRABAAT, B e BRcH salt or a

cont ai ner neans for containi g sa
prodapg Bigeeof cind, nig@nge aldid gelu‘(ﬁtlafefmratﬂimnnmﬁeillyozfccéﬁtﬁble salt, solvate,

sovat;e%?gﬁ]éh 4 %Etﬁ taa@%gg%lg%efrsots 1n§) the ¥y g}an ﬁ]éqi:( }qtﬁ% g%gfcggqse]ll&%r use in the

prodact@pdiodii®]&edrbl loSeliMa b t%@h%ﬁ S
prodru Og thereof , tog e?he?c W th pggg?c%gc%gﬂf}?lba]l ?‘na‘é’ﬁna%

ac é%ﬁrf paraspect ghthe 1@Yen@gn,rth@ ¢omp(vund df |f01311u1a| IGI)I omk{ﬁa@ﬁaceutically

) p . )
oo )b 25, AL, LAY BB ) St in
assoeiatitn with alI:tllethlcbselqtl@ﬁﬁﬂlgortartﬂfaﬁﬁﬁoeuhé‘alﬁr a%@gé?gﬂe Qélt tsolvate solvate
e form_ and c) container neans co

of Stg"g%g’g]ft OF @ Progee %@@ﬁoﬁ%@@d@efa@ﬂm@qmu@m |1mrgjudeocholestyranune
cmﬂ&ﬁgbnﬁmxgggkﬂﬁghg&ogggﬁhgvent|on there is provided the

use of a conpoun e fornmula (1), or a
ph&herefoee;tin emhdditiend dgttade lof tidhventioal tetes ﬁﬁfll&'e@taeco‘i’ﬁbmatlon of

such a _salt or qﬁp qgrug t hereof, and a PPAR al pha
a corgpopng ot 3 o aphargaceytigpllyr aeaensablp édtalsylvatm spvabbesuch a

salt ciir%girrg%rfﬁg kll\ézé& aga %g)zlﬁgaglcdﬁc} ?ntaorfrag%lltalggé%eﬁ 1Palg/ acoeptable salt,
solvate, solvate of such a salt or a prodrug thereof

Therefore in an additional feature of the invention, there is provided a method for
producing a cholesterol lowering effect 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 a bile acid sequestrant, or a pharmaceutically acceptable salt, solvate, solvate of
such a salt or a prodrug thereof.

According to a further aspect of the invention there is provided a pharmaceutical

composition which comprises a compound of formula (I), or a pharmaceutically acceptable



for use in producing a cholesterol |lowering effect in
a war m bl ooded ani mal, such as man. According to a
wo eoosherssaspect of the present invention ther ePCBHSE2004/001959
provi ded a conbi nation tredfnent conprising the
adm ni stration of an effective anount of a conpound of

salt!dokyafeQkolwh@ of kich @§altaorpﬂﬁ68ﬁl%%l¥érb8@ IalllCY a @ﬁg ?{Bﬁ%g(!lueestrant ora

salt, solvate, solvate of such a sal
phawp@tgfally@p@qm sajt, solyetehwlvate vhsugh ;ah;ah msaaepmdr@@tﬂeyeof in

| e uen t h the, sinultaneous,
assogfe‘aglgghtﬁ&l %%‘ii‘?gli%a%m’ﬁa eﬂﬂﬁ?tl%ﬁa’é?er 1an ef f ect |uve

anubrddig @ a‘ﬁBﬂB adanfta of Y ifVerid iR é‘%g[%}b
phar maceuti cal | yracceptoabl é seal t, > [ v %dedﬁ{/a@% Og? compound
5 of t@d@ﬁnl&& &B) er szhagmppfmﬂ]pgl@y advepteble, Sabmoﬂmmlsb}wate(lﬂ%tl&}ﬁi salt or a

o R ARULL E0L L Argep bl s et o ot or

a war'm

solvhte @f syt $adt drral Qﬂbﬂiﬁﬁttheréﬁc f e RenbicRRe @fjﬁ Hedﬂ:ﬁﬁlent for use in the
furthe as ect of the present invention there I's

prod'gptéqn QJsm lawering effecian Awmrmddopladsinimalt fieh as man.
ad Wc?&ﬁ%l%qg' ?’3518&1035‘1 tﬁf'th ercatrs['gf\:/ ggf %é%vgélgggﬁogﬁtgég (ils Ic))rowded a
10 comlslahtuon Bﬁdtmante;onﬁﬁlsnfgt the @fimfiigtfation Db eﬁéctﬁ/e%ﬂﬁﬁﬁ‘?ﬁ a compound
of th Eere é;) nally together with a pharnaceutica
8 %‘?B‘ﬁ%\gl) il EH@C%‘FIC Braccentablgisalh sphvates sotuite af simhsa, salt or a
prodfBHERbS, %bn@ﬁal Hérewﬂﬂﬁ'})ﬂénzﬁggait c?iﬁy gc%cg% aﬁ&‘e‘ﬂﬁ%‘i@r carrier,

Metic Peptld n anot
with ttlnfeﬂmultgnq@us,\sﬁqimhtlal aosparaitddatinistr@ed G or GRGYR lof ﬁierfgllowmg
n of an effective amount of a

n| S at |
agen Ssﬁ}%'ﬁﬁ]é e Ror mul a (1), or a pharnaceutical l y
15 )aC&iﬁﬁitﬂll?F&te%@iVE coffPodAd Eor é@n};ﬁée tgjhegmaéj %E,nﬁhlsa%{dte captopnl

rodru hereof, optionally t rw't
p h@ﬂrmgid@h tchba¢th5pzub(sefjtuab Icl})naiilheuk\!}ftiroc(ii’floﬁcﬁr lyElbthi A del delapril

FOB P B G0 BhecBlonite, Sregrtmmerdeepiosinopiisedium,
( rglmﬁfdcﬁiemyai:‘dcﬂldiﬁl@eﬁ%&&)dopﬁ!ﬁ@éﬁpﬁ%r&hé&ﬁa M?&E]lml

ni coti ne acid deri vates refrn "ni'co

achydlr%iqfiﬂ&t mppatepik madeate, @dlapmnimdsldammnnde; pignaxybenzemine

X cture ar.a . . ,
20 Dbl By b EoRbRiE etibgectel Bnjpeaal brochionde,
n| qu’(apnilar ramiifhi(lRFd 2681l iy@sochEide ARt Gabh rBaﬁdc%ﬁftﬁin cilexetil,
niceritrol, nicofuranose, N ASPAN(r) and. aci pI no
THelsasa8, amlodininebrsylate palodipiae maeat artdimvammkrhhymmlonde)

Tt g AR D800 <, AR, s

fornu
schlcate, ansovenit, daemizepﬂl; Ibemaz8 pdilt hydkochlddedbsttizé ke Of
i coti.nic acid derivative or a pharmaceutically

25 a@’&%’(y {3Ptopail ceptopgl.¢aplaprikeysieine: captopilcglutetiiane, cenanapril,
?Egﬂ?ﬁ%&gﬁ%@%ﬁ%& hcg?gﬁﬁ'go%?agéélg d&gﬁﬂé]{, 'ﬁglg allfll élgéilh uf:nalapfnl

enalaprilat, enapril, epicaptopril, foroxymithine, fosfenopril, fosenopril, fosenopril
sodium, fosinopril, fosinopril sodium, fosinoprilat, fosinoprilic acid, glycopril,
hemorphin-4, idrapril, imidapril, indolapril, indolaprilat, libenzapril, lisinopril,

30 lyciumin A, lyciumin B, mixanpril, moexipril, moexiprilat, moveltipril, muracein A,
muracein B, muracein C, pentopril, perindopril, perindoprilat, pivalopril, pivopril,
quinapril, quinapril hydrochloride, quinaprilat, ramipril, ramiprilat, spirapril, spirapril

hydrochloride, spiraprilat, spiropril, spiropril hydrochloride, temocapril, temocapril
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produci ng a chol esterol lowering effect in a
war m bl ooded ani mal, such as man, in need ofsuch

W0 e@abemnst whi ch conprises adm nistering to saPdI/sEions001959

an effective anount of a cé8pound of fornula (1), or a
pharmaceutically acceptable salt, solvate, solvate of
su e
Seglgcé%{:ﬁl%bhe %%rgggé g%éﬂg%ﬁ#lﬁ Frglgcﬁol Iﬂ‘l(}%lj 9\}1‘1{)4?@ &Bﬁ:’lpml zabiciprilat,
ef zefehopél amdwofnopfilag); ni cotinic acid derivative, or a
harmaceutically acceptable salt, solvate, solvate of
uéh 2BZigEnindf reSCRIPHUHARPTEH 108 grample caRARsAG, @a@esartan cilexetil,
{ Uids0fthn ARG N, Hocldin! YAAMLO oG Bnlafd BpRUAARH. @
pharnacegut i cal 'conposition % nprises*a conpound
bf ah andrehagiclhlocker (far pkmnpﬂa(bﬁﬂyllmﬂ kdsylas&f; dépldaddrgotamirte, so
solvate solvte of such alt or aProdrugthereo

andresyates BRGNS amga Heyes \FS Wpgrine Sartraten Eolerime Mydrachloride,
ac 9%’%@%] or #aiolstﬁ/hf’cﬁhﬁmd% )4 %ﬁ% t%hd%ﬁ%l@bl%@l@f (Rr efample

pr odr her eo assocl ation
p h &nsprrrelaﬁnydnjchlpnde,dehﬂalbl bydip¢hlemde, prorosarr anelralfuzosin

o ByaeR0e: BB R dsene bRREP ot Kb bS] syl

a phaEReRHS, 'a@;ﬁkﬁd’loﬂ?ﬁﬁ@&ﬁ&ﬁcﬁe a@hélol, %ﬁhc‘ﬂ%f RydrSHI¥AEE carteolol
of such a salt or a prodrug thereof, a nicotinic

ac ihudmbehlrméc,ucehprolbﬂ hadm]{almndcﬁmamdbl lwda@@émm Figloprolol
¢ v ol SR R Ry P e Attt R ReB B cqyare

t hﬁy&b@l@l@ﬁﬂé @8mefol ﬂy@ﬂa@hmﬁ@ réxhpﬂom&umm%ﬁe Cﬂestdlolasulfate
war m bl ooded ani mal , such as man. | n anot her asgect of

t hésbetalalhrishlorie, lewehsueinl bydioshiomite, levopanglol bydeochloride,
f
S u%%%&eky S Ar}/deaﬁl%gﬁ)hcggi (gl #)101 F’a?l!ra}{% neadal%? a?olgl 0sulfate

or a pro ere

I npestsesibpdulfate, practolal, bidpmnalhl tﬂy&@thleﬁﬂd‘, aﬂtal(ﬂfhyarochlonde
pharnaceutlcall acceptabl e salt, solvate, solvate of

suéimolplgtmplobmaieats, 8@?@@ Il fhyeroshloridgitelamofol phisepralal.isoprolol
d

oo STl b Bl B G M PR R ncn AL R bR D0

*eah unﬁemérgtchamuﬂnm fior examplh epmbirktipn pxtiddedofachlorothiazide and

mb of d. of
Eﬁa}eﬁz@e@nﬁn |0931b§%5§§1%§%ugt %’f;wt'ﬁu@ep%g@ocféemfaﬁ@dwnd

SUGRR é%J c18hidthe YRS hbridaeEIBR{diRNMhe @ o b%l?dtl%ﬁl duct of
sequestrant or a pharmaceutically accepta

sokthlattbalidoot usd eloofdisalcydrachiarfide amd alapﬁaonhc lhgdtdab]roeldé)
Therefo i.n addi t.i on f th i nvention, .

X nEraneLSlaf e G AP TIe Al P SPOHICTIvG (et EXOmRle e bngpzem
| oyRdaRy) afii dcsihe b&ﬁatmsﬁu@h&oﬂﬁ%mha%lodﬁw? n@§adipifte,

in need of such treatnent which conpri ses

ad nifedipiner tehlghnmf: kydrectdeniden diltipreat hydse¢hleridaybelfesddf verapamil

acBERPERp Bt bl e “ColvAre of such a sl
> a diuretic (for example the combination product of hydrochlorothiazide and
spironolactone and the combination product of hydrochlorothiazide and triamterene);
> anti-anginal agents (for example amlodipine besylate, amlodipine maleate, betaxolol
hydrochloride, bevantolol hydrochloride, butoprozine hydrochloride, carvedilol,
cinepazet m;aleate, metoprolol succinate, molsidomine, monatepil maleate, primidolol,

ranolazine hydrochoride, tosifen or verapamil hydrochloride);
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or a prodrug thereof in simultaneous, sequential or
separate adm nistration with an effective anount of a

whrdosoe@sd sequestrant, or a pharmaceutical |y PCT/SE2004/001959

acceptable salt, solvate, s$Blvate of such a salt or a
prodrug thereof. According to a further aspect of the

i 1 t .
2 ARG R DAL BB RO g glorine

or hydpsehierideeciromahinyhyaicadhipdritel, eloaittate, diltivahehydiothlatice,
of such_a salt or ngrodru thereof, and a bile acid

sediRgidamale, dgeprgni Fifyl A¢trapitiate dpnsamide diajteate, isosorbide
sol Maf Gritrg) W80k, Iﬁfe) ﬁe%ghfocﬂrona ALY r}l@gﬁ&%ﬁne
inassociation wt armaceut | cal y accepta

di Iniesrhndil, nifadipiner msé\ldqnnej initgog] yeeaineyt dx@ieriobd thydechloride,

t he i nventj on thiere i fe rovi ded .t he use of a conpqund

of Reﬁgl%?lrrﬂ?fﬁe’tl 1ne mgfea B??é‘b”r?&&’é%ﬂ%%?ﬂylylltafé@éﬁoékhl@
sal &R%Jebolﬁl%llﬂ%ﬁ \%frgﬁ*i . a salt or a prodrug
an

the eof, a bile acid ustrant, or a
phantreme glaota (dejectaricieqpmn akdatrobar, tbi vadiohdiaf daltepainvsddéuraf desirudin,
suc. a saLi or. a odru 1ct her eof ij{%tn?le manuf act ur e

CHrRAPL vapalate AMPHE By MhRPraFoUsnON, inzaparin

chcgbgﬁlhggrgiWLl@m{gdagnﬁjfect in a warm bl ooded ani mal ,
such as man. According to an additional further aspect

E’f amhélrpmégfemgem\@rth@mptmmgmhée bydrecidedda b1vahrud1n c1lostazol

natlontrea nent _.conpr.i si,ng t.he ,adm nj st

P D o B b R DRl e ity sutfate,
or eRoRAPANNBE St @@kdtafeacmﬁibablleetﬁ%hﬁ sodi@hnY Rb@fiban, lotrafiban
sol vate of such a salt or a prodrug t her eo

0 pthygmkyldpd@?@@ psfrapy Qrhofzbasiagetates sarifiban aoytam; @éqgaféjjilnetmzapann
di lsU&f%n Iﬁfeﬁ%& glgm;tu\%aibhan'ﬂ'}%h&o%lbta%?&g sequenti al

or separa one or nore’bf the

ﬁolfitmimggl &gqnbﬁarﬁ@cm@sﬁﬁdof éxamplE xifibin aeetaRd, fradafiban, orbofiban,
ant i #pertensn ve conpound (for. exanple althiazide

bed%ttr ibapihydrochlopideffmofiban, a‘PW@&ﬁP%ﬂ meIeclonak #tikefygE3 and
z&{zlonl di ne hydrochl ori de, cycl ot hi azi de,
deI apr |?

ydrochl ori de, dileval ol hydrochloride,
Bo)phatelsi mhibieyd (fbresxafnpid cilmpstezdl, slogidegrel disalffitacépoprostenol,
hydr ochl ori de, net hh ggﬁ)a lﬁ | ol succinate,
noé’RPHPFtFnﬂ)ﬁaiilb‘Eh tigtapne pydige &1 e, ASRiER BUPTREAN, RYRPRET,
hy qﬁme%ugﬁetheaﬁ%éﬁé%%&@%ﬁmw BRESIEARUC Hffinpyrazone and
prazosi n hydrochloride, primdolol, quinapfi

hy@lmvshzlaum dxj:erndquolnhprl I at ram pril, terazosin

orl de,. can candes rtan cil exeti |
FL S et BRRG (BoyRie Soah Bt bprneo icgiarest sodium,
andigestady éﬁ'ldi’\hmhflﬁﬁglﬁh Hi@diriZGk@), lotrafi®hn ﬂ?&’o@ﬂl@ﬁ@é Rdrbofiban acetate,
converting me i nhi bitor (for exanpl e al acepril,

al @Kﬁgfébiq, |frad lftaiﬂo@frbpflb@alﬁé@fahﬁn aadzewelefihan)benazepri | ,
Qe %@&%%E(LIOE%% gn(ip kt% E)%Iﬂplg pen oxﬁyﬂm%t

> lipoprotein associated coagulation inhibitors;

> Factor Vlla inhibitors;

» Factor Xa inhibitors;

> low molecular weight heparins (for example enoxaparin, nardroparin, dalteparin,

certroparin, parnaparin, reviparin and tinzaparin);

Y

squalene synthase inhibitors;

» squalene epoxidase inhibitors;
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benzoyl captopril, captopril, captopril-cysteine,

captopril-glutathione, ceranapril, ceranopril,
w@egosnemdrsi |, cilazapril, cilazaprilat, delapriPCT/SE2004/001959
del april -diacid, enalapril #0enal aprilat, enapril,
epi captopri | foroxyrri thine, fosfenopril, fosenopril
0 ﬁ OBf Ldam |
%’ozlﬁ/‘%g% ﬂle}; &d(;[,OSI n i!s | or exa (}Jl@é‘t{\v%@%5 ap&%sé'ﬁéscnbed in
he fOODR 24682, MC(D@QjJOBVOS iWOO2Q003175 andl memﬁms9 (clalm 1 and the
i ndol aprilat, |ibenzapril, lisinopril, |ycium.n
| y dRmeriexamples & Hisss f‘ our gpidiGAfPR Are ipeRIRPIGEed) herein by reference);

Wﬁo}dsi}}{ﬂal mﬁkg gﬁ@ hﬁ?s%er {eﬂi:ﬁl'h{blﬁ%rs oy E%@ ngp 1tap1de and those

pent opr opri rindopri
pi \deporited iny NV@G;WMDZO c}\NOﬁ)ﬁﬁ@iﬂ%hV\&D@ﬂﬂSEéﬁs e WO 00242291 (claim 1

qguin prllat ram r|I a ril .Spirapril,
s piapa oG Pampety %rqf&%ese?%ﬁ@aaﬁw@p ar%mcmsfwd herein by
SPiLRRY, hydrochl ori de, tenocapril,
ter?ocafxlrch hydrochl ori de, teprotide, "t randol april,
or atphanmia@batmalllyamcepmbldaaa@lr Bd)lvatzad@ﬂm'tqgof $uch zahit or piprddatg thereof,

on BB FRASISR L ko, B0 S0 LA L v biooed

anirf nﬁ%ﬁ AL LA iR hbexst sukh tﬁe@aﬁﬁﬁh@&emﬁ@h@ artan,
[ rbesart an, tasosartan, t el m sartan and epr osart an) >

an Bwthferseinginadgitinpirbfeatufopf thy mh@omrtbm lig provided a combination of

a cohﬁ:éépipgforg%l e%//(g %? Ir gli?rgarcggté% y a%% gﬁ)ﬁ %p Q(()el%tg S%T\]Iate of such a
salt BY 8 prselnh Othie R f afid@h ¥&EpbEd ﬁacsmlcab@p Xl &la I{sm%@@e‘mh@m}d&)septable salt,

an al pha andrenergi c bl ocker (for exa fenspirid

solvaigdsQl vae of purd, a sabtﬁ@taaqr@qlmaymrmfhl ori de proroxan and
al fﬂ%?e%x% F%g LAGRb z[l' z?%re ot t eéx@f:ﬂ{b‘ﬁ;] ﬂ%?er ﬁﬁﬁo@h%ié&%%thod for

(for e ace acebutol o rochl ori

procﬁicﬁfgefmioﬂ&stéwldbweﬁhg) Eﬂfdﬁ in ﬂh&ﬁﬁlbld)odehlaﬁﬁhﬂl such as man, in need of
drochl oride, carteol ol hydrochl oride, celiprolol
sucm%wweﬁq which éomeeﬁe&rﬁémémsmag et rrimal ag pfeqiye gmount of a

Comglxg%&e)% gﬁhﬁqgf OC or | g&R (EQP ev a({ééfﬁﬁ%' S%[tl Q}‘IY%? Isalv,ate of such a salt

or a@soivh@thenyodio mkrlm)uanetm,s mqaqmtxal ot selpynitsaadminnrsndﬁon with an effective
sul fate t al oI dr och

amqug%@g%ogamugﬂ mf}a@m ‘i)rcPep @blgﬁ!%}roqtcceptable salt, solvate, solvate

Ofsﬁahdg&q;tmr%r I8 MRiradol hydrochl oride, netoprolol,
nmet opr ol ol tar?rate, nadol ol , pamatol ol sul fate,

perineouling tosafuithergsppetad thel inventjpndhera limpmlvided a pharmaceutical

comﬁéﬁé&? g/ 1oc:h: c%elrrgm%gs(t)f‘? L%m%@m‘%ghl on, ((1]5,0(? éeuttilcem)}/l z%lceptable
salt, RoF/ARY, 8610hte 0P bischRd lltQr afpw&ﬁgttlﬁer@ffdaﬂ%ﬁbbdiﬁﬂ)&inh fréth Cﬁoup X, ora
m xed al pha/ beta andrenergi c bl ocker; > an andrenergic

phargndcpiutically aemtabé@(wbps@vmrﬁ@iwm ofgiicipr saltier a pfodrug thereof, in

so§ PSS BB GUR) BEHRRR R g tcpar on oo
Accordmg 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 a compound from Group X, or a pharmaceutically acceptable salt,

solvate, solvate of such a salt or a prodrug thereof, in the manufacture of a medicament for

use in the production of a cholesterol lowering effect in a warm-blooded animal, such as man.
In addition to their use in therapeutic medicine, the compounds of formula (I), or a

pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, are also
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nmet hyi dopa, cl oni di ne hydrochl ori de, clonidine, the

conbi nation product of chlorthalidone and cl onidi ne
woyasoetasor i de and guanfaci ne hydrochl ori de); BCTBERINEH01959

bl ocker, for exanple a cal @tum channel bl ocker (for

exanpl e clenti azem nmal eate, anl odi pi ne besyl ate,

r [ i - o

e ol e e SR PR BloB B in viteo and i vive
testhyystems idbothe dealudlﬂinfcxﬁ $lek éffecmfaph]mmrsmfdhol@hbﬁﬂ ablrption in

fosted|In%1F E dluré¢ éfor exanpl e the conbi nati on
labosaioaYy &RiTBHS FiPR AHEAE- Slo8t-HRRRI S0 ey Ss ity BKlonisst asrRartfdhe search
forh@@ tlYé?Eeﬁéuﬁ@tagéHﬂs product of hydrochl orothi azi de and

triant erene > anti-anginal agents (for exanple
am Mdnp Dﬁﬁlebmsmlﬁhiéﬁbs dastobidhereinrmed savet andeak @bvided as a

drochl o bevant ol ol droch i de, buto roz ne
Furd B ShihEveRGiy Ba PUmPIL FHBaREe oygiramle VD Show cholestero
absOpLBR 'irQhE’.iltoﬁ WEEViRAKRon BRES iAR1aBEve df@?é} &Rlh viIR) £&Esay and are

primdol ol, "ranolazi ne hydrochl ori tositen or

thu&/@am]mhnsla ﬂuytmr(fcdttumrofdbf) ;rwemamom lators for exanple
cor nar§ tor ‘_Ffor exa | e fost e&%;cq,q
aza lérﬁl eo‘BVCIE’rﬂn e PEM FYRPRpEd of formula
(VI%|o® @lpﬂlﬁﬁhﬁeuﬂéahlgﬂa@@e%fﬁﬂl‘é’ﬁlto chivael fvardbPyich daaR |o? a grodrug thereof.

droprenilam.ne, erythrityl tetranitrate, isosorb
di rifherefoes acceiing thiadarthesrrspeat 04 ths, inyeéntioh|there nﬁeprowded a
di
phaﬁ}légcghgé & %ﬁmEXé%{ 8f Mucil c%g'i rgn%ﬁx %c%ﬁﬁdunﬁ??fg?wr% Egpl, P2

phafeaticd 1] acbé’;ﬁliﬂﬂ@ hﬁlto Ed)ld@te mwtté bhédchQlsaltRe b peXdrlig BRreof in
nmal eate, prenyl am ne, propat nitrate, terodiline

assqRaioptitton PeRImaseItigaky- wceamY% Higpbon Jayriers
t I
gInVAcfcl%?(gg g i Lt dt tz(ﬁlaaf : s&lnggt cg tﬁ’@nin% ﬁxg?#v%g?&i th Te. ig ?vd?led a
comippapd bathe feltmhlm v I)n@f apisinateutiesyy ﬁﬁceptablla%ﬁ]ﬂ%@@mdﬂl,vate of such

i nzap n _sodi_um and warfarin_sodiu
a salf or |ath|?(i§H'5 thergo af@gﬁqesln(afrggthggl gﬁ,ﬁp@hglﬁgtg} @q therapeutic treatment of a

%()Q&Qj g suddl 2 g dgrudin, cilostazol, dalteparin
sodi ) SO

odi um danapar oi d| um dazoxi ben hydrochl ori de,
ef el mecordingfiathés aspachod iz inverstamhi there if brovitedfaeompound of the

[ ba fetroba sodi i fiban, ]Jotrafiban
fonﬁyaﬁé@h%w %b%%%"&ﬂ%& E}% YA aella@f&toé such a salt or a

prodi@ HerQANFoR 68 AlBmedibhhaltl ban, tinzaparin sodi um
trifenagrel, abcixi mab and zol i nomab ari tox); >

fi bﬁ:qcntcgeg]tq gotst tratwe pég@nnmoﬁ ftlare @qanplded thexisé obanompound

tat adaf ban fiban ot r.af i.ban
of o EPBAiT] 28 b Pler Biealy peB il Wl o KR e ateapt such a saltor a
prod@i tHeeshy, iAftBe MARufacture of a medicament for use in the production of a cholesterol

absorption inhibitory effect in 2 warm-blooded animal, such as man.

According to another feature of the invention there is provided the use of a compound
of the formula (VI), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodrug thereof, in the manufacture of a medicament for use in the treatment of
hyperlipidaemic conditions in a warm-blooded animal, such as man.

According to a further feature of this aspect of the invention there is provided a
method for producing a cholesterol absorption inhibitory effect in a warm-blooded animal,

such as man, in need of such treatment which comprises administering to said animal an



10

15

20

25

30

si brafiban) > platelet inhibitors (for exanple

cil ostezol, clopidogrel bisulfate, epoprostenol,
wepwpoegsenol sodium ticl opidine hydrochl ori dBCT/SE2004/001959

aspirin, ibuprofen, naproxdh, sulindae, indonethacin,

mef enamat e, droxi cam dicl of enac, sulfinpyrazone and

b | ' . t el aggregati o
effeRULO KHGAM of Bl BHP AT folmuls (IR o a Ty B REy Woeptable sl
sol\ate, aplvatstof sodh aislt @i oprodivgrikeread. ci um itezigrel,
l'ifarizine, |otrafiban hydrochloride, orbofiban _
ac eteording go, Fiher Eeatyre Q)a(élw pRECt frthrotniveation thereds preeided a

1H-@fH - - l.0qi Qr | e .
e oL R b Rab el BB A% RSB e b g B nan, in ned
of sicthirbatmeniswhich Femprises\ddnanistehing itd 4@ anitmatas Fect¥@ amount of a
i nhi bi Prs; > w nol ecul ar wej ght heparins (for
COHB%?HH‘E Pﬁ %WB%B)&?’W 2 pharmacsptirally acaentatlp aalt. solvate, solvate of such a
salt®BhprQRAE Hrecpar Naparin, reviparin and tinzaparin); >
squal ene” synt hase i nhi bitors; > squal ene epoxi dase

i nri'nblllq droye sther Phﬂraﬁﬂﬂ;lﬂﬁmbg@np@ﬁ%@ pagesy, stethddptise and medicament
exa 3965 .and t hos escribed i.n WD00224632,
mar R SO ST TR peTb g vet Mealoat foeLcomapunAEof the

inveh@ioR de® ¥R hasincdlsd Aspte four application are
i ncorporated herein by reference); > m crosonal

Examples yceride transfer protein inhibitors for exanple

[ i t.api th d | b .n. WO03004Q20, . )
oo 5038455n 28 sbB3RSuOGRE 8 B ohengne ok Brvine Brpmples, in which
stantiiie techitBghes KadWh ﬁﬁth@%kﬂl@ﬂ%ﬁeﬁxﬁt«'ﬁncﬁﬂ@@ﬁﬂig@siaﬂ@lo@f)@s to those described

. incorporated herein by reference); or a
in these Exaraplgs maybe psed where App@psiate; andsio| whith, undesk etheevisé stated:

. . ti [ly t th
@ eGHF RS, BB BT Wk RS OB BT BRI s wer
carried oat wiasrieinb e A€ desidhialBdlids Sticthasdry i geits B9 gHirRfons uch

. tgerapeuti c treatnment. Therefore, in an additional
(ii) 3lbepctions gyerg pratipd QRiHndshan ingeakmpspherecafiambdens temperature, typically

in ST, SRR T TS bl g,
otheswish s@ateglal t or a prodrug thereof and a conpound from

(i) GO hromatieapay (o the lash proreias) e e toraad o Silica gel 40-63 pm
(Merck);

(iv) yields are given for illustration only and are not necessarily the maximum attainable;

(v) the structures of the end products of the formula (I) were generally confirmed by nuclear
(generally proton) magnetic resonance (NMR) and mass spectral techniques; magnetic
resonance chemical shift values were measured in deuterated CDCls (unless otherwise stated)
on the delta scale (ppm downfield from tetramethylsilane); proton data is quoted unless
otherwise stated; spectra were recorded on a Varian Mercury-300 MHz, Varian Unity plus-
400 MHz, Varian Unity plus-600 MHz or on Varian Inova-500 MHz spectrometer unless
otherwise stated data was recorded at 400MHz; and peak multiplicities are shown as follows:
s, singlet; d, doublet; dd, double doublet; t, triplet; tt, triple triplet; g, quartet; tq, triple quartet;
m, multiplet; br, broad; ABq, AB quartet; ABd, AB doublet, ABdd, AB doublet of doublets;
dABq, doublet of AB quartets; LCMS were recorded on a Waters ZMD, LC column xTerra

MS Cg(Waters), detection with a HP 1100 MS-detector diode array equipped; mass spectra
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sol vate, solvate of such a salt or a prodrug thereof.
Therefore in an additional feature of the invention,

W0 b@so6i481 provi ded a nmet hod for produci ng a chpCESE®RNG01959
| owering effect in a warm BBooded ani mal, such as man,
in need of such treatnment which conprises

SYTBoR} SR 0abbor Fct pAYOR T A G TSRS TR 1Bl 180 Mis-
deta@&ﬁ@lﬂi&%ﬁy%thbpedidn‘lmt OtheS0isY @tfat%dQﬂe f146dod q%@teﬁ iOIME™);
praodrug thereof in_simnmultaneous uenti al

unk@é agﬂm detadnirRisBeGitied Brihataxs a@ﬁfyéwl igh pefmm ligfida

cmGRBERRy BB 848l o FRUEEEPHLHERLLY oo o

(Ak@é BIABELY; MBENEMT. de/%ﬁl@édjwlﬁ&r 10 mavf a‘ﬁﬁh&ﬁﬁnﬁa’%@ﬁg ashoBif¥hases, with

i nvention there is provided a pharmaceuti cal
suitglerperspedilédn; whi ch conpri ses a conpound of for rrul a (1),
t,abl e salt, . solva
PR SR SRR AP BBt o PR st by i e

chrasQapgapisy (TIATN BPOAY infra-0kd (RP!ME BENBHE hfaAydiy,
acceptabl e salt, solvate, solvate of such a salt or a

(viii wharesglutions Bisre drigf spsaue sulphaa wes the drying agent and

&Dea{ OF . CALI
@) cco!rg&’ﬁgtdtbg?égn%lt eb%ttH SE%H%IJF H]t%gfore Olil TRl ther eis
DCMr ovi dediuttﬂk&omehané a conpound of the formula (1), or

ﬁ{phar nac uti cal 'f’ tabl e salt, solvate, solvate
IBI such sBexriiage AYE Nid) fetermessiylusonim tetedigetpharate;

Etof%om G“?:H{Sifl&etﬁé #aPharmaceutically acceptable salt,
sol vat e ol vate of such a salt or a prodrug thereof
MeGN t he meetohideur e of a nedi canent for use in the
production of a cholesterol lowering effect in a
war m bl ooded ani mal, such as man. In addition to their
Exadfifle in t herapeutic nedicine, the conpounds of fornula
——#‘)ﬂ_or a phar maceutl cal I y acceptable salt, solvate,
1-(4dfherepkeny] (RhK[3F ] pheryDp-bednes rbBVlééf—(S)dFldN ((R) 1-{N-[1-

azetﬁﬂﬁ@&jiﬁg for the evaI uat| on of the effects of
I nhibitors of chol esterol absorption in | aboratory

anllrﬁétlﬂu@feehﬁndb -TERB([2- %@BOIOb@IEbVD@hYMH‘ISéﬁé -[N- é(Ré lafdd[1-(S)-(z-
LT A —

azetialmLElona IQMeEHod 2 DS sngy IO(I)BIZCfﬁﬂhoBSva% didsblveetin feafidlagd @f ml) and the
t he i nvention. For exanple conpounds of formula (V

MiXYHLKALHBTE VR BiEhe dor b CoRhe fﬂﬂtm paid yvag ey anpratyd Wﬁfbﬂile residue
was Hi%%l@ i thgncﬁ‘gp ﬁ\?a;lﬁ{te(? .13 %@ﬁ)&&fi@e&%ﬁ@%e%ﬁtum was

are thus c al me ‘féatur
stirr¢chfioe ﬂlﬁ nminuted: htusomrtempénamrhe]?wdi éaipu be taéthyhtmineweanidded and the
there is FOVIdeg a compound of formul a
mixture was stlrre over night at room temperature Two drops of acetic acid was added and
the mixture was evaporated under reduced pressure. The residue was purified by preparative
HPLC using MeCN/ammonium acetate buffer (40:60) as eluent. After freeze-drying 14 mg
(66%) of the title compound was obtained. The product was analyzed by LC-MS technique.

M/z: 667.7.
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(M), or a pharmaceutically acceptable salt, solvate,

sol vate of such a salt or a prodrug thereof. Therefore
wa@ewsnei4sng to a further aspect of the inventi oPCT/BE2084/001959

is provided a pharnaceutical#t conposition which

conpri ses a conmpound of fornmula (VI), or a

Exmgrenpceuti cally acceptable salt, solvate, solvate of
a salt or a prodrug ther_eof in association with a

azeﬁ&‘lnlz o a phar rraceutl caI I y accept abI e saI t, soI vat e,
solvate of such a salt or a prodrug thereof, for use

in k(ElusseptehyDRe@yRadtiuorarenzon)etindlst(8)-{ 4 AL (RAL-{ N-[1-(S)-(1-

TN G RS TEN

azeﬁ@lﬁppbﬁﬁjim&hbﬁg 3@REUD 840 Minhol) Ras als@(kl%d‘ﬁl%ﬁhjc%id M ml). The

accept abl e salt solvate, solvate of such a salt or a
mixyprg graggticpe pé@fmglft@t 4Qr§é°%§canma@md atme avapodgednatiangeduoed

! f d th
e B8 B BRI R b BPhPE ¢ O b s o s
addB@ ﬁlﬁd@l@&bﬁkhﬁa Wlay s@ug€Efr abngins@b ht rodal éapBran®e! XdkfnAlm acetate
such a salt or a prodrug thereof, in the manufacture

(20 gng, A Zoeramel s addeq and e mixtuse Wep evaRorateshurgder geduced pressure. The
rem\%lgér)lﬁl‘? déd d@bﬁ@ﬁ%%ﬁ\%;%gﬂa nﬁa%Xcﬁg heii émr%n acgtag l%tffﬁeér(élo 60) as

elue‘rmatkﬁﬂerrefre:efée-ﬁfhﬁn gh by fﬁ[g (l40}%) tolf ﬂfe)etltleSccmipbuﬂd &ths Tobﬁuﬂéﬂe’ll“fié product was
of the formula (Vi or a pharnmaceutically
wa@éﬁ@ﬁ?ﬁﬁ@%@?tﬂlq@oi\%@ ol vate of such a salt or a

prodrug thereof, in the manufacture of a nedi canent

for use in the treat ment of hyperlipidaem ¢ conditions

Ex mnlai’!vvarmbl ooded ani mal, such as man. According to a
of. the |nvent| on t]\;te%e

R)REEB6 120hb é%l a8l Ct,nhéthb IEfﬁr'B SQGR R Benyl

such as man, I n need of 3uch trea
azetidini2nénet ering to sai d ani mal aneffectlve am)unt of a

acdepr Esp@rear B i noi ST Sk Gl R 1R
but@(yﬁﬁbﬁﬂyﬂ@ﬂbﬁéﬁyl)eﬁ@ﬂ@ﬁl@hl'ﬁGyIt} Q’a-ﬁl&ﬂﬂﬁdﬁﬂ'}ca&ﬁ&?ﬁdﬂﬁef%xﬂ phenyl}
this aspect of the invention theré is provid

azettﬁétlﬁo@ec(Mqth@h‘t,u Isgngyhel9 mmOéDewaa:dleM‘chdtm cf@r@mc n01sl (1 ml) and the
n
mixE Bop e AR e PAE L BB i P 3P e g
presalﬁree'ﬂﬁferbbidue waldissslved irfmed s Y08 of) ah@ NaBIER (§ Mg, 0.099 mmol) was
har maceuti cal * acceptable salt, solvate, solvate of
add%ch e guixture was stirred for 15 minutes at room temperature. Ammonium acetate (20
mg, 0.25 mmol) was added and the solvent was evaporated under reduced pressure. The
residue was purified by preparative HPLC using MeCN/ammonium acetate buffer (40:60) as
eluent. After freeze-drying 10 mg (72%) of the title compound was obtained. NMR (500
MHz, DMSO): 0.74-0.80 (m, 6H), 1.40-1.51 (m, 3H), 1.67-1.77 (m, 3H), 1.80-1.91 (m, 1H),
2.85-2.95 (m, 1H), 3.00-3.10 (m, 2H), 4.28-4.38 (m, 2H), 4.41-4.58 (m, 3H), 4.87 (d, 1H),
5.30 (bs, 1H), 6.91-6.95 (m, 2H), 7.10-7.24 (m, 11H), 7.28-7.35 (m, 4H), 8.04 (d, 1H), 8.10

(bs, 1H); m/z: 728.3116.
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salt or a prodrug thereof. In the above other
phar maceuti cal conposition, process, nethod, use and
wore@soeryent manuf act ure features, the alternat PESERN04/001959
preferred enbodi nents of tH& conmpounds of the
i nvention described herein also apply. Exanples The
Exgig@??ﬁti on wll now be illustrated in the foll ow ng non
i ng Exanples, in which standard techni ques known
1-(4eBlubtopheikyl)-B 4R )¢ Brédriflsibropheln Wl & 8 tyidopxeypramyil b (®)uid -6 { 1-(R)-[N-(1-
thpose descri bed | ese Iix p| € ay be used where o
xyethyl)ca c2-PRenyIe ethgxypghenyllazetidin-

2-oid ) evapor ations were carried out by roary
~evaporation in vacuo and work up procedures were
carlrd thd coule nadtharol nertuveadf b{4-flesioghelyl s H(RIH2-¢hfihombenzoyl)

et P BT  S R G Risb PR sty e o Pheryetnyl)
carbaRISRBAGKSK Bp as@ldin 210he OBRHATESN MetBIESR, Wl borohydride (10

hd
sol vents of " HPLC grade under anhydrous conditi ons,
mg, Gribemmod) Wag addsd. Breateaation(mixivre tvab stimed hir onlEcwtgempéryture

ove&@%%&ﬁgﬁ({n%%?l @E rtgt%f(? -u;)%g)\é\?%sa%ggi glrbcr&g I,?g vggtl \lzvlascr%n%(\e/!ed under
reduckd Pkt THe @ikide ¥A6dRSR VDI MECR®RaN didr. ThE cRY pfodict was
attai nable; (v) the structures of the end products of

purifipd withrorepagatie) e @ngepeeelimp. Agradiertdoorh20ra 80 aMeCN in 0.1M
' NVR :
o S0 REAL AL PR MRSk 0B rsating

solutiah wes 1yuphéliser &s pifve dn off-wikitd solialt(@d n{dHabD GHIMNIERS(400 MHz,
ot herw se st at ed elta scal e [

] ).on_the d &pmdovvnfleld
DM £(% ARt hyT 618Re 0055 Bh 1ak0eb.7 O dHInt &8 s, 11D,
+SRABE(H 7 SLE (EPRDLHBISLLoRS 198 € YOSIA (o 110,

3.4 b4 ydd I1EHD - BOD-3M%(na 3EDN2. Veu2i Sn(di iy g 1 50701 . BHEm, 1H) 1.66-1.76 (m,
spec . unl ess otherw se stated data was recorded
3mé‘?‘?zd%é§/@‘ﬁgnd peak multiplicities are shown as
follows: s, singlet; d, doublet; dd, double doublet;
t, triplet; tt, triple triplet; g, quartet; tq, triple
quartet; m multiplet; br, broad; ABg, AB quartet;
ABd, AB doubl et, ABdd, AB doubl et of doublets; dABqg,
doubl et of AB quartets; LCMS were recorded on a Waters
ZND, LC columm xTerra M5 Cg(Waters), detection with a

HP 1100 Ms-detector diode array equi pped; mass
spectra(Ms) (loop) were recorded on VG Platform|

Exa! Fi]§s°§l§4| nstrunments) with a HP-1 100 Msdet ector di ode

qui pped; unless otherw se stated the mass ion
quahe doliewvinNddmnpounds could be prepared by the procedure of Example 4, but

wherein different protecting groups may be used:
on DUy
Q N OH
3 O H O R2 RS

Wherein RS and R6 are hydrogen,



unl ess further details are specified in the text,
anal ytical high performance |iquid chromatography
W@ MRsay149:as perforned on Prep LC 2000 (WAt er s) PCT/SE2004/001959
Cromasil C8, 7 mm (Akzo Ndbel); MeCN and de-ioni sed
wat er 10 mM ammoni um acetate as nobil e phases, with

i SutEbt e conposTtT O,z (viT )Tt ermedrates s R
gemeral ly fully chanfacterised and purity wag assesse

5 Dy |ghrn Tayer chromg{graphy (TLC), HPLC Trhgra-ted
(1R, M or NMR anallysis; (viii) where sol ut]i ons wer

|6 driRd sodi um sul phatfdewas the drying agent; [Bnd (iX)

t-h f ol-l-owng—abbrev-ati-onrs—mav—be—used—herdinbefore
< LB 73 LY A3 UI T TTOo T QT—TTroroT VT O

\%1-a~a —OTTIo— 1T

or Iﬁerel naft er: DCI\'Mél chl or onet hane; TBTU Ia

~J

[+

O- TZO0LT I dLUI - J.-y\ N IFI\I -Lretramnet llyI ufl TTi Tl
t et rafl uor obor at e; EIYI c ethyl acetate; and CN

[o acéonitrile. Exanpligel H
| -(4- Fl uorophenyl ) - 3- (RVr3-(4-fl uorophenyl V3- hvdr oxy

TR T T EYESR

loopvPhP4(SV{4r|v-((‘MVI {iV—ri- H

SYcarboxy)=2=(hvd L hvncarbamoytH—=3-tethytbut
11 )C(Hbam)yl nmet hoxyl phmM azeti di n-2-one 1§

12 |- (P Fl uor ophenyl) - QP% (4-11uorobenzoyl
(S-{4[|V-((R)-I-{| ) - (- _but oxycarb

>
n
13 - bthoxy) et hyI ] car barFﬁ,&H(Me)z I
H

1 | |r\||+ \II AW k;\nmnll n
q |||..,|.||y| ooty caot |)||..,|.||u/\ J T

haonvl ]
J |b|| T
1 50 i 2 o (et 165 g 0. 032 Mol )

lsaltﬁlowealn formcy; T ) and the m X{gre was
stiirred over night at Z@45125 0C. The formc 4cid was

16 evdpor ated and t he 1€$,0Ms®s di ssol ved i n |Fet hanol

e NaBBU(5—g—10. 13 pmol)—was—addedand the
17 ni Bhure was stirred %C%M??mutes at room [F

5
(7]
FEE] DT

Erat ures —TwWodr ] het hytamme—was fgdded—an
18 thg&m xture was sti rre&eH\g ni ght at room F

19 te rature. Two dr Qps$L,0H {Sﬁlé%tl c acid was adgled and |
thée m xture was evapaorate under reduced pregssure The
20 r el due was purifi edoﬂzcﬁ(]&q@w at i ve HPLC usﬂﬂg H
:‘vc< Narrenttrracetat \'-ru UU} as—etuent—Afte
21 fr(lﬂé]ze drying 14 ny Fé%%{(@fa)gt he title conpgund was
by obi@l ned. The produdi, was analyzed by LC MSjfechni quig
Mz: 667.7 Exanple 2
23 | - (P FI uorophenyl V3{RIR) - r 3- (4-f | uor ophenyl VF hvdr oxyH
rranuiR 4 ('S (A v\ (R | LAN D
24"H.')" TN Y ) \"'"‘h\\"/ T LA ! F F
25 IPh Ph F F
26 i3 Ph IH H
27 Ph Ph H H
28 [H -CH,Ph I3 151
29 Ph -CH,Ph I3 H
30 H -CH,Ph F I3
31 Ph - -CH,Ph 12 g
32 H -CH,Ph H ISl
33 Ph -CH,Ph H TH
34 H -CH,(4-HOPh) F H
35 IPh -CH,(4-HOPh) F H




(SV("car boxy) - 3- (et hyl ) but yl | car banoyl | - 3- et hyl but yl
) car banoyl net hoxylphenyl } azeti di n-2-one
wo 2044064801 ophenyl ) - 3- (R) - [ 2- (4- fI uor obenzoyl ) BCTIgEY0041601959
(S)-{4-[ L*-((R-I-{L*-[]-@9)-
but oxycar bonyl ) - 3- (rret hyl ) but yl ] car banoyl } - 3- net hyl but

B i caramoyt netnuxmllenylj azetr drn-Z-one [RMEThod [pe

X 3( ng, 0.040 mol) s dissolved in formcjacid (1

36 M- 1he mxture Wagtid-Hog)over night at gO0-45 OCF
Formic acid was evaporated under reduced prlessure apd

37 tHith resi due was di <r€<Hz(/‘bHIORh)rret hanol (1 mlf. Na BHU[ES
ny fataa=al MANERV VAT Adod Aand t+hba P
Y v. ...u o VA= x=) LA~ III l\l. €V SQUTTTT

38 fd 15 minutes at rggg{gm%‘r)ature. Ammoni um acet at ,H
(2§ Tg;, 0. 25 mmot) gfesElyand the m xturjg was H

39 e\%hporat ed under regq%éd pregsure. The resildue was

40 pumi fied by prepar aOmROHPLC usi ng MeCN ammihi um  [H
adetate buffer (40160) as eluent—AHer—f+regeze—dryi-hg

41 11ng (40% of the t-iQHZQ}Eon'pound was obtainfBd. The [
ptratdaet—was aIIaIth d’OHIVD techmque. Mg 693°8

42 BIgrrpI e 3 1-(4-F uor enyl F F

43 3" (R -r3-(4- Tl udcapjaenooGHhvdr oxypr opynF4- ( F
">) (4-TAN-((R) -1 -fliV-ri-

44 (BI- (car boxy) - 2- (ph@inC)QNHyI I car barmyl} 3- et hyl butfy|
ddarha vt b
A" uuuuyn IIULIIUAyJ.r I L UTIc

45 III(I4 FI uor ophenyl ) - “giﬁg)ﬁlf%ﬂ(: 21T¢I[_1:§orobenzoy]r:) et hyl ] F4-

16 (S (4 [T V-((R-T -ildﬁzldﬁzbﬁzcﬁzpmxmmnw ) - i
2-|(phenyl ) et hyl ] carb

47 }-8- et hyl but yl )carh&h@HWﬁt}xy] phenyl } F - F

| adetidin-2-one—{(Mtthod—4—15 FrEh 0-—019—mrod S

48 digsolvedlnformc‘lg?%‘(l m) and the m xfure was[
StyrTed—over night _HC. Form cC acl dgwas F

d ev%lporat ed under regfu}clzzl(ieL g?’eﬁsure The resildue was

50 difgsol ved in met han@H4{BhiGadolp-gnd NaBli* (B ng, 0. (@9

'nl) vas_ added. THe mixtur

=

51 niHutes at roomtenﬁﬂﬁﬂnsé/[e Ammoni um acet affe (20 ng
O25—re—was—added cohu an sotvent—was evgpor ated
52 urfdler reduced press??'rz e resi due was purjfied by
53 Pripparat1 ve HPLC udi dmjl ammoni um acet at buffer |F
(40:60) as el uent Aftpr freeze-drying 10 ng (729 of
54 tHentitie conpound MERGERCHGE. NI\/R (500 MEz, DWVSOJE
O4—0—-80—m—6H); E tm—SH—%67—77(m
55 3Fh 1 80-1.91 (m 2‘§N§§295(m I'H, & 00-3 1¢
(M, 2F), 4. 28- 4. 38 Cz;gb - 58 (m SIFI), 4. 87
56 (d,hIH). 5.30 (bs, 91- é_ﬁ95 (m 2H), 7 10-7 24
57 (nPhHH), 7.28-7.35 (GHZ(ZEE-})CHﬁ,PBNHQ(—NPHNstFlo F
58 Ph -CH(OH)Me (R) F Iy
59 {Ph 4-HOPh F I3
|60 Ph -CHjindol-3-yl Ig I3
|61 Ph | CH,imidazol-4-yl F F
|62 Ph -CH,CH,SMe F F
IES Ph cyclohexyl I3 I3
64 Ph -CHcyclohexyl I g
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(bs, IH; mz: 728.3116. Exanple 4 !-(4-Fluoro
rhenyl V3- RWr3-f4-fl uorophenyl)-3-hv fa
w@eoopoenyl | - 4-f SVr4- (i V-f | -(RVri V-P- PCT/SE2004/001959
(S) - carboxy- 2- hvdr oxyet hyl p8ar banoyl 1-2- p
henyl et hyl ) car banoyl met hoxy) phenv Pazeti din- 2-one To
the crude nethanol m xture of
| - (4-fluorophenyl)-3-(R)-[2-(4-fluorobenzoyl)
Examiple/é3 - 4- (S) - [4 (|V—{I (R - [" (1-(S)-carboxy-2-hydroxy
h I ]

et hy| car

G ﬁ}pﬁ&l@k%é%@ﬂgﬁ%g@ gﬁtl{v}%—qghneo 26 mTDI ) was

0X0 éﬂ
e reaction mxture was stirred at anbi ent
(4-{(Qérmb¥1a¢4uﬂaomplmnlyl)g%t(38%muommneaylaﬁehxd&mrcrpg)]-awasoazetidin-

added nd t he oIv move under e uced
2-y1 }cﬂ?@ Supetivnacif ot A dPgad 197 SPoRg™ Shd vt @l DME. N-

r
e O s 2 s s

the solntbori wvasastitedt & BT dor 30 smins €dlyayl- %msi:@lml-D Nelin &nedtral form of

SR S WAy o o

was @ided\';ﬂ?}((gfe,@@ 1)) %@Bdedgal?cﬁ tf(ednnitld}e whs Conédhtratedd) under reduced
m 15H), 6.73-6.80 (m 2H). 5.28 (bs. IH),

pressq,lrngqlugrye (‘Fﬁ 4| 1) s’qzaasgdded\-;gnq e Hxture Ve - Qpnqglt(amd until ca 1 ml

remgiigd. T o i orgf el é%ﬂb{%%’ﬁ B 5P ohity s0c25mm)

usm% £ 6gr!1ch&nt]fr(ﬁﬁ 20%/ fo §0% MEQCN 1H102];M_N5H4(()M: ihffer fsxelogteByophilisation
The fol |l ow ng corrpounds coul repared by

t he
yieldsddbe title sompoumgainplemg (147g)- T/G‘?eioélﬁﬁ’v%fl esria the vackum Gven at 40°C

for %)5]?%\%&?623 (%?ﬁ er ef‘ﬁ’(’@@eﬁ{a’% are (ﬁ@é&é% gd-i 1Fg5 (e0, 4ED),

3.033.68 (R AI)PB.80 (d, 2H), 4.06 (d, 1H), 4.42-4.50 (m, 3H) 4. 85 (d, 1H), 5.22 (brs, 1H),
6.94 (d, 2H), 7.01-7.13 (m, 4H), 7.14-7.20 (m, 2H), 7.23-7.33 (m, 4H), 7.86 (d, 1H), 8.22 (t,
1H).

':(3

Example 66

N-[(4-{(25.3R)-1-(4-fluorophenyl)-3-[(35)-3-(4-fluorophenyl)-3-hydrox ypropyl]-4-

oxoazetidin-2-vl }phenoxy)acetyl]glveyl-3-cyclohexyl-D-alanine

The title compound was prepared from glycyl-3-cyclohexyl-D-alanine according to the
procedure described in example 65 and obtained in 19% yield. M/z: 676.5 (M-1). 'H.NMR
(400 MHz, DMSO-dg): 0.68-1.86 (m, 17H), 3.03-3.09 (m, 1H), 3.73 (d, 2H), 4.08-4.16 (m,
1H), 4.4-4.50 (m, 3H), 4.85 (d, 1H), 5.25 (brs, 1H), 6.94 (d, 2H), 7.03-7.13 (m, 4H), 7.14-7.20
(m, 2H), 7.23-7.33 (m, 4H), 7.89-7.98 (m, 1H), 8.20 (t, 1H).

Example 67
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FHMe HHPh M
-CH(Me)2 F FH
(Me) 2 FPEI/BEFON/001959
h -CH2CH(Me) 2 F
Ph HPh Ph HH

Py S By SRR Ko etidin-2-

2
InQIn

lie

grl\)r\:
2

NIEY S (EE* 3R Eh%ﬁloﬂﬂ,eﬁkﬂ% Bhabdr
vl }phenoxy )acetyl | glycyl-D—vahne

(4-{(28,3R)-1-(4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-oxopropyl]-4-oxoazetidin-2-
yl}phenoxy)acetic acid (33 mg, 0.071 mmol) was dissolved in 5 ml DCM and N-
methylmorpholine (0.016 ml, 0.145 mmol) was added. TBTU (25 mg, 0.078 mmotl) followed
by tert-butyl glycyl-D-valinate hydrochloride (20 mg, 0.075 mmol) were added. The mixture
was stirred for 1.5 days, extracted between DCM and brine and the organic phase was dried
with Na;SO,4 and concentrated. The intermediate tert-butyl ester (M/z: 678) was hydrolyzed
using TFA (0.6 ml) in 3 ml DCM. The mixture was concentrated and dissolved in 3 ml
MeOH. NaBH, (ca 20 mg) was added. Ammonium acetate buffer (0.1 M) was added and the
mixture was purified using preparative HPLC on a C8 column. A stepwise gradient from 20-
60% MeCN in 0.1 M ammonium acetate buffer was used as eluent. Lyophilisation yielded 33
mg (75%) of the title product. M/z: 606 (M-H,0)". "H-NMR (DMSO, 400 MHz): § 0.75 (dd,
6H), 1.65-1.85 (m, 4H), 1.93-2.04 (m, 1H), 3.04-3.11 (m, 1H), 3.75 (d, 2H), 3.88 (dd, 1H),
4.45-4.55 (m, 4H), 4.85 (dd, 1H), 6.94-6.99 (m, 2H), 7.05-7.14 (mm, 4H), 7.16-7.22 (2H), 7.25-
7.35 (m, 4H), 7.47 (d, 1H), 8.31 (t, 1H).

Example 68

N-[(4-{(25.3R)-1-(4-fluorophenyD)-3-[(35)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-

oxoazetidin-2-vl }phenoxy)acetyllglycyl-D-valine

(4-{(28,3R)-1-(4-fluorophenyl)-3-[(3S)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxoazetidin-

2-yl}phenoxy)acetic acid (63 mg, 0.135 mmol) was dissolved in 7 ml DCM. N-
Methylmorpholine (0.045 ml, 0.408 mmol) and TBTU (50 mg, 0.155 mmol) were added and
the solution was stirred for 10 min. Methyl glycyl-D-valinate hydrochloride (40 mg, 0.178
mmol) was added. After 30 min the mixture was extracted with brine containing some 0.3 M
KHSO4. The aqueous phase was extracted with 10 ml DCM and the combined organic phases

were washed with brine, dried with Na;SOy4 and concentrated to yield the intermediate methyl
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H-CH2Ph HH Ph -CH2Ph H H H -CH2(4-HOPh) H H Ph
-CH2(4-HOPh) HRL R2 R3 R4 H -CH2(4-HOPh) F p Ph
WO g3éHHOPh) F H - CH2(4- HOPh) H H Ph - CH2( 4- HEPh$E2H04401959
H-CH2CH H H Ph -CH2OH H H5H - CH2COOH F p H
CH2CH2COO—|FpH CH2C(]\IH2F" H - CH2CH2CH2CH2NH2 F H
eswﬁ%l ndol - H ™~ é@)fgrﬁn%dazo Fﬁ-ﬁ?}e@g R hr 1 ml BN
and Oﬂﬂa(ﬂﬂzsﬁmlwabictybby[élﬁiﬂmﬁ Phe WEH2EIORH aRt th@HﬁﬂHm—Btlrred for
FI H Ph .-CH2CONH2 7 H |
15t @}1]2

I\ﬂlbdN"-E“hﬁ ol R MR pggly evaporated under
reduced pressure. The residue was purified by preparative HPLC using a C8 column and a
gradient from 20-50% MeCN in 0.1 M ammonium acetate buffer as eluent. The title
compound was obtained in 45 mg (53%). M/z: 622 (M-1). 'H-NMR (DMSO, 400 MHz): §
0.76 (dd, 6H), 1.64-1.85 (m, 4H), 1.93-2.04 (m, 1H), 3.04-3.11 (m, 1H), 3.76 (d, 2H), 3.87-
3.95 (m, 1H), 4.45-4.53 (m, 4H), 4.86 (bs, 1H), 6.96 (d, 2H), 7.03-7.15 (m, 4H), 7.15-7.23
(2H), 7.24-7.36 (m, 4H), 7.51-7.61 (m, 1H), 8.30 (t, 1H).
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"1 Ph -CHOH)Me (RN HH Ph 4-HOPh p Ph -CH2i ndol - 3-yl
- 1 Ph -CH2i m dazol -4-yl Ph -CH2CH2SMe H Ph cycl ohexyl
wohdbsPbi4sCH2cycl ohexyl Exanpl e 65 PCT/SE2004/001959
I V-rf4-ff253JgVl - (4-fl uorobBhenyl V3-rf37-3- (4-fluoro
rhenyl V3- hvdroxyt )roDyI1-4- oxoazeti di n-2-yl
| -3-nmet hyl - D-val i ne
Pre ééﬁﬁﬁ ﬁyrophenyl) 3-[(3.S)-3-(4-fl uoroph
enyl) 3 hydroxypropyl] 4- oxoazeti di n-
é } phenoxy) acetic acid ( 50 ng, 0.107 nmol) was
olved in 5 m DMW. NthhyInDrphoIine (0.040 M ,

1- 4%1&?1% h)3-aRdr T Bl bbBerddd 19ch ké)r mlﬁ;‘ﬁﬂfoﬁi 3-

€ solutlon was stirre :
metl@lwv]]ed%bmxﬂmettmwihmwz(znemn_f_?_aM orm of Met hod 2;

O e R AT N GRS
phe i BNt eMBISAS; qom%% QONGERIOAL Ret-BIRFIED-16Q4MEERy drochloride

ressure. Toluene (ca was added and’ the m xture
(53 mgs0.25hoeraly @ndslti-methylmqrahdmﬂ (80 ergmPed mmpb werk digsadved in DCM

ar LC 8
@l SR R 24 B ERRL et Patis gn3® a5 e o minutes
roorf tehMNIdACh O BB I &t vl evhptiiled ahd eRheditisawhoaisydlRddiadormic acid
the title conpound in 10 ng (14% . The solid was dried

(2 milh Tha eniyaecvas s ter40400E andrkept ayer nighs at thzgempeyajure. The

racf IG5 30R ors St i B stk by

prep(éraﬂﬁc gﬂ@ Qdin g MdXZN/ém&ﬁ)n(lﬂn ad%dt%tz bgffé‘r2(46f55$ as elgnt. Aft8A reeze-
dryig 53 mgi@Z‘( },pf mq)tltle-poggaopad Wagpbtaigieg 2Tl(q ];,)mfhp%t wag)@gﬁlggegl by LC-

MSE%E@{%/I (Z4 ?% uor ophenvn- 3-rr35) - 3- (4-fl uor ophenyl ) - 3-
hvdr oxypropyl | - 4- oxoazeti di n-2-yl | phenoxy) acety

| ycyl - 3-cycl ohexyl -D-al anine The title conmpound was
hﬁigﬂéﬁared from gl ycyl - S-cycl ohexyl - D- al ani ne accordi ng

1-(4t8udBBhenyl)-3-(R)-[2-(4-fluorobenzoylethyl]-4-(S)-{ 4-[N-((R)-1-{ N-[ 1-(S)-(z-
butoxycarbonyl)-2-(z-butox y)ethyl]carbamoyl }-3-methylbutylcarbamoylmethoxv]phenyl }

azetidin-2-one

1-(4-Fluorophenyl)-3-(R)-[2-(4-fluorobenzoyl)ethyl]-4-(S)-[4-(N-[(R)-1-carboxy-3-
methylbutyl]Jcarbamoylmethoxy)phenyl]azetidin-2-one (Method 1; 40 mg, 0.069 mmol), tert-
butyl O-(tert-butyl)-L-serinate hydrochloride (20 mg, 0.079 mmol) and N-methylmorpholine
(25 mg, 0.25 mmol) were dissolved in DCM (1 ml). TBTU (26 mg, 0.081 mmol) was added
and the mixture was stirred for 1 hour at room temperature. The reaction mixture was
evaporated under reduced pressure and the residue was purified by column chromatography
on silica gel. The product was eluted with DCM/EtOAc (50:50). 35 mg (65%) of the title
compound was obtained. NMR (300 MHz): 0.93 (d, 6H), 1.13 (s, 9H), 1.45 (s, 9H), 1.5-1.7
(m, 4H), 2.2-2.5 (m, 2H), 3.1-3.35 (m, 3H), 3.52-3.56 (m, 1H), 3.73-3.77 (m, 1H), 4.49 (s,
2H), 4.51-4.70 (m, 4H), 6.67 (d, 1H), 6.90-7.30 (m, 11H), 7.96-8.01 (m, 2H).
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procedure described in exanple 65 and obtained in 19%
yield. Mz: 676.5 (M1). 1H NWR (400 MHz, QOVBO d6):
wW@2®8/041486 (m 17H), 3.03-3.09 (m IH), 3.73 (BCT/QEH0P4/001959
4.08-4.16 (m IH), 4.4-4.562(m 3H), 4.85 (d, IH),
5.25 (brs, IH), 6.94 (d, 2H), 7.03-7.13 (m 4H),
Metlod4- 7- 20 (m 2H), 7.23-7.33 (m 4H), 7.89-7.98 (m
——@%1—, 8.20 (t, IH. Exanple
1-(4$Tddieml(eﬁvm£&)QIMﬂdoctetﬁdnlovlmmmm(5334¥[B’-(((14) -1 {6l lohez-

butoéyn yglgv&]%ggghyvg:dgrz&gxgy E}ér 1 )l?!}{[yf |carbe?r;1(8yai E %t ;rlgtlhnylb%tyl icarb%lgneony?mgt%g)%é itpl}(enyl b
3/?)-1-(4-fluorophenyl)-3-[3-(4-fluorophenyl) -
azell fhi(}ﬁé opyl ] - 4- oxoazeti di n-2- yl}phenoxy)acetic acid

(33—(41@,1u(ﬁ01617631ymﬁ3(3) (2@ -l sdnzey ))éthylH-4niS ) DENE RI)-1-carbox y-3-

ety o ferb s e B BB i rere e L. 0,043 manol, tort-
butyﬂibi&&é'uaag%ekgﬁhbaﬂ&&dé‘%i‘i RE .o rﬁﬁaoﬁ%d%&hﬁﬁgwhé (20 mg, 0.20

were a The m xture was stirred for 1 ,
mmadxwealissdl ved imBEM Dtlmlh ABTY (Hemgn@06h mmnflg wa$ addedasd the
rat.ed.

mxtﬁ%f‘ggsrﬁlggq%gygr fgﬁﬂf 6§ glggegz} u%(:ﬁ" ge S%ly%ljt \Wéfvaporated under
redudBsred et dunt thdﬁEQva@ Qufifisd by k:BluMthﬁM Cﬁﬂibﬁ%'&h&ﬂﬁb @el. The

was concentrated and dissol ved in

prodg was)eluied waddEM/Bihvm{70m0a.ci @gé%‘m pethe (tmlerowpoum;was
and.the m xtur £ parative
obraiid cfhsFbaddl Sa it SAPVICD é%Chglr L A A

MeCN in 0.1 Manmoni um acetate buffer was used as
el uent. Lyophilisation yielded 33 ng (75% of the
_Me_tm_ctﬂe product. Mz: 606 (MH20)+ 1H NI\/R (DI\/BO 400
4 J ) 4

butok‘hl)arboﬁvﬂ& Qah’éﬁvl(idfhvlzﬂdd)banﬂo%'ﬁ(Iﬂethvlbhbv,l)cﬁnbﬁﬂmﬁlrﬂéihém]phenvl}
7.05-7.14 (m 4H), 716722(2H) 7.25- 7.35 (m
@941@‘2_017247(d IH), 831(t,IH) ampl e 68

en 1 Ayddemaad aldo 4}%&96@198&13@5&1 (3034 v ITPL RBoxy-3-
W‘ﬂ‘m"yﬂﬂvﬂhbm@hmwm@w}or@ (mhod} \2dll thg,e).042 mmol), tert-

butyf@ré]%gﬁﬁéla}régg}}gﬁi{)w:l# Oc{? 226‘3% q4§r£1'r$1 ng l\f—f‘he{hly n%r% Iglene (15

|
mg, g;g él%)rlﬁ{sllz g&ﬁ&g&ﬁ%d&nm ’\g@sﬁmpgn%‘lragho&? W0043%01) was added and

the QX008 wmrsmx)rechfm 11’Bllltlat(r501nrtng€raﬂ.lE6 Thesolvenkwas exdgerited under

th
redu%qfﬁ%rﬁsgﬁ_s ol ]éi/va )yvcﬁs (S’&:lﬂ 18$i P& 801(“251 %om&to&pfgxw Isbhca gel. The

produ@Sy AdHadd Mﬂiﬁl@@l\@@cow(sbm)) Mg ecWRF @ titiecbBPouhd Was

bri ne containing sone
obtained. The product was analyzed by LC-MS technique. M/z: 781.6.

Method 5
1-(4-Fluorophenyl)-3-(R)-[2-(4-fluorobenzovyl)ethyl]-4-(S)-[4-(z-butoxycarbonylmethoxy)

phenyl]azetidin-2-one

A solution of 1-(4-fluorophenyl)-3-(R)-[2-(4-fluorobenzoyl)ethyl]-4-(S)-(4-
hydroxyphenyl)azetidin-2-one (Guangzhong Wu, YeeShing Wong, Xing Chen and Zhixian
Ding, J. Org. Chem. 1999, 64, 3714; 1.00 g, 2.45 mumol), tert butyl bromoacetate (0.44 ml,
2.92 mmol) and Cs;COs (1.04 g, 3.19 mmol) in MeCN (5 ml) was stirred at RT for 4 hours.
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KHSO4. The aqueous phase was extracted with 10 mi DCM
and t he conbi ned organi c phases were washed with

wheiosee14dr i ed with Na2SO4 and concentrated to RCEBER0DHE1959
i nternedi ate nethyl ester as$3a white solid. Mz: 636
(M1). Amxture of 7.8 M MeOH, 1.3 M HO 1.1 ni

The E&l%}llt ngag gmg@%i lﬂ]d& re‘%ugédaﬁr@&'ufey 'ﬂdoth[s %o 3%} g]w%%%ﬁﬁichteg between

m xture was stirre
wateﬁ(liﬂ @it anddD@RE 6tmk)él‘lm1\dat¢r }ayalt w%ﬂ(ﬁacfEﬂ@nse moesntvithdCM (5 ml)
artl .evapor at ed under ress e. The residue
and ined; qegamig layers aftwe brane, grigd everddedananthd

concglat%t%j'ﬂfétre%ﬁﬁ’%gpg_ﬁgo Wsh%h&rﬁat%ﬂ g g%kiﬁbé‘%%? %ﬁg

er as el uent titlhe COﬁpOUﬂ taln
Hept'%tOm: (35D %s.elidnz THEOSvE Khd desn&d—lpM\zlﬁc(ﬁlM?, g4(619 N MRADMSO-

e, 590 bRE B40 2%)9}1]) 710 2pdR o gﬁ-ngsg % 8 21&535 00 (d, 1E),
ot g 9.0 TR 2,

7.51-7.61 (m IH, 830 (t, IH. Preparat|on of

starting materials. Method 1 |- C4-Fl uorophenvn- 3-
Met 6r2-(' 4-f | uorobenzoyl )ethyll-4-(SVr4-Wr (RVI-carbo

1-(4-F%ictophenyl)-3-(R)-[2-(4-fluorobenzoylethyl1-4-(S)-[4-(carbox ymethox y)phenyl]
met hyT but yT Icar banoyl net hoxy) phenyl 1azeti di n-2-one

azetidint2-oB€ uor ophenyl ) - 3- (R) - [ 2- ( 4- fI uor obenzoyl )ethyl]-4-

6 Xt o AR PR AR B R RS e

b Ja démﬂynrﬁéﬂha (Fh8nythze@did DL IEGT@JIéth&!IIS 0.880 g, 1.69 mmol) in f
ut0[\2/ rmrpﬁ}gléng (88 ny, (()) 791 ; vver% |ssoI?/23151 ormic
9

acid (ﬁnmowas( stirpgd) at rquEF terpprEathsg, fop20 Bvu saReat @ ETmeNed under
redu%etgien%e rs)!aﬁ% Ui fa t\ﬁga esf'&slfe lr\%/agq}tlsfs\%lé/gg 21’\1/ iaﬁldyrig,?ﬂz g]?)ta;][ég ?fgeamc layer was

wasHeﬂSWEhé&vMﬁﬁzaﬁHr $balovalchnidri xbankyiaad aﬁd:edw{tR bithg (5 e drled over MgSO,
m xture was heated to 40-45 0C and kept over night

and quil%ntf%% dhgrdgpieed praduct ae optinesiin O R0 %@uwﬁﬁaﬁa}ﬁ@@ as a white

SOhdpJ)r epar a?\?%é quﬁ%ﬂ ?19 1?/!5% gﬁsi}g)ugr%@%?gﬁeﬁ@ﬁf ﬁg?@, 2H), 5.00

(d, 1H8.56.850.95(ue [2EDNT. 104Xf40e(m 18IEB £7.86h8y05n(n, PIHNtR.00 29%) 1H); m/z: 466.2.
the title conmpound was obtai ned. The product was
anal yzed by LCVMS technique. Mz: 578.5. Method 2

FI uor ophenyl )-3-(R)-r2-(4-fl uorobenzoyl) et hv
M—iﬁ—a-et °‘H(S) (41RO (RA LA () -
o 22(4 zQ¥leathyi 1-4-(S)-{4-[N-(1-(R)-carboxy-2-

pheng,f;‘egﬁy%a¥m@q3mﬁ§w RS GRRy et hoyT phenyl )
I - 1&4 m&baﬁéhgm IRﬁfzc(B)ﬂﬁo%olﬁérszanﬁmr(sgm A &irboiyineftoxy)
| - car boxy- 3-
phenyl]azetldm -2- one ( ethod 6; 100 n{g, 0.215 mmol) was dissolved in DCM (3 ml)

followed by addition of (R)-phenylalanine-tert-butyl ester hydrochloride (62 mg, 0.258 mmol)

and N-Methylmorpholine (71 pl, 0.644 mmol). TBTU (83 mg, 0.258 mmol) was added and
the reaction mixture was stirred at ambient temperature overnight. The product mixture was
extracted between DCM (5ml) and water (3ml), acidified to a pH of 2 using 2M KHSO,. The
organic phase was washed with water (2x 3ml), NaHCO; (5%) was added to a pH of 9 and it
was washed once more with water (2x 3ml). The organic phase was dried over Na,SO, and
the solvent was evaporated to give a colourless oil (124 mg). The intermediate tert-butyl ester

was confirmed. M/z 667 (M-H)". Formic acid (2 ml) was added to the obtained crude oil and
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nmet hyl but yl ] car banoyl nmet hoxy) phenyl ] azeti di n- 2- one
(Method 1; 40 ng, 0.069 mmol), tertbutyl
w@eqosmesbut yl ) - L- seri nate hydrochl oride (20 neCT/SEDTH001959
mml ) and N-net hyl norpholi 3¢ (25 ng, 0.25 nmmol) were
di ssolved in DCM (1 m ). TBTU (26 ng, 0.081 mmol) was
the ARG Wiktktirh AbnbldhBteyiReradirt ok ethidtor THe RO&HonAhixhiB8 Mas heated at
tenperature. The reaction m xture was evaporated under
50°Cdaue beurp aad duvas lafh @t ambicntdemperatuig evernight.i The splvent was removed

undgig AT AR flsRiah) SPuiisa BE RUGTHEA Vs purifia
w1tﬂ6 ﬂebﬁaﬁmumbmssmtmm ed graﬂMRt fragpzld\ﬂdzs)o %MEBNGA0.1M

, 1.13 (s, 9H), 1.45 3‘&“ 9H) , ( 4H) ,
amIpOTHUIR, aGetaty bL;ff-q;r wag usedzas %T@Wllegeg @:agu% werg cqmqy:ntrated under

red%:eé .Pre% d)]rz té_&gm%\k%ge g/[ é%l ér?d lyéﬁ%.\hsréi tgélge %%h{tggohd_%o 3 mg, 61 %).

M/z226)3.Met hod 3 | - (4- Fl uor ophenvn- 3-r Rvr 2-
4-f| uorobenzoyl )ethyn-4-(SV(4-riV-r(RVI-(iV-ri-(SV" -
but oxycar bonvD- B- Cnet hvDbut v
4 noyl | - S- met hyl but vDcar banoyl met hoxyl phenyl |
M—etzﬁl%etil!}radl n- 2- one .
1-(4- Iil(uéroBhenwlh}BHRWQ X4$Lu6i%b 175y {)éthfyl 1 (DBEAAGY] - R)-FIVA 1-¢Sh-carbox y-

£y 3 % ] y
y g}oﬁ u%rop%énﬁ%% (ﬁ) %34 m@%&oeniﬁiﬁ)@?\yﬁ]ﬂ (é—) 43 W '(f‘ ’ai)ecarboxy-Z-

or I"'de
pheh\ylmhy]')ydrbmnpﬂmelthmwhﬁﬁnm;;zeﬁdﬂl@Z-mm (Methed &g; a0 Sffgo D¥Wd8 mmol) and

rerti R L et SaeREbloRen o e, bg§Rm A6 Sas 2dea 10 DM
(1.5t BOPES Bfidhlite TGOy KBS adtRE Aﬁﬁ@ﬁ@,ﬂﬁb@%yﬁ@goz&q}i 8% mmol)

préssure and the resi due was i ed
follgmedbpnT B3RS me, 05T manage IAddmmabTBEbk(ﬂ mgd.@2umagl) was added

Et 70:.30 93%,. f the tit
and i Sachiol st St ror oAt el betiigr i Gy (3 mi and
waté($2 Ma'):%@ehaudw%nd hMeZrnixfeké whs abifiadw#th 2M KHSO, to a pH of 2. The

| -(4-Fl h 3-(R)-r2-
—-— pm@%&%@%ﬁh Vitea G S NAHEQ( 60) i i I FPHOT, T
orgzi(nl?cslghas a?lw& %gfaﬁ%}?l X ?h‘ﬁigﬁd %1‘; o ZSO4. Filtration and

rema¥&tof theﬂsoiveﬁm&nder reduced pressure afforded the crude ester. M/z: 812. Formic acid
| - (4- Huor ophenyl ) - R) -[2- (4-fl uorobenzoyl)ethyl]-4-(
(1 nd) wpsjaddedrto [tl'(q:gstqr_a@g h$ggeetion mixture was stirred at amblent temperature

oveﬁ%{ﬂh o%)ﬁééoj‘%n%aﬁgﬁég@ ’rnffm&l?f% Qp@g’?t ingitz\gz?s e Teft886nd at ambient

temperptaentor 48 EmursaAﬁallyyld siooiddothatcthe Oh@imeg, prédudd at thisstage was the

t. hyl nor line ng, . 0.15 mmol ) wer
forrgihs b IYER g 19 r@iﬁ%\ﬂ? r??;’-?fhmbepwawm@wéA!vgermﬁqh)ced pressure
and WSre&HHE a8 Bfsolved in toluene. The toluene was evaporated and the residue was
dissolved in methanol (2 ml) and 6 drops of triethylamine was added. The reaction mixture
was stirred at ambient temperature overnight yielding the title compound which was used

without further purification. M/z: 700.

Method 9
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the m xture was stirred for 1 hour at room
tenperature. The sol vent was evaporated under reduced
wpe@ssersl and t he residue was purified by col un@I/SE2004/001959
chromat ography on silica géb. The product was el uted
W|th DCMEtOAc (50 50). 15 ng (46% of the title
; ; L By

S yPIY¥4-oxoazetidin-

(R 4§) LI’ZﬂéWoB& %’i@gig)ﬂﬁﬁ %é!‘iﬂ’él‘&ﬁe%df?’é‘/i’é‘my& % one

h dr@x {128t @h-2-one (Gua zhon Wu YeeShing Won Chen and Zhixian
Y ﬁﬁl ff&or ophenyl ) I%) 4-f| uor obenzoﬁc/’ri ) et% -4-

Dmgc $) Ora- cmmrmaypﬁé,nsywmaﬁé% irogg il PlAowenqllan sl 110 ml MeCN.

oSO8 15y S B G Byl 121 . 125

mmcﬂf pEs athatiempéradde Was sy rﬁiﬁ&l Jo fdeh @ﬁ?{@ﬁim&]an%th@ mixture was
19 mol) in MeCN (5 m) was stirred at RT for 4

stlrrqdo urvst Thighsolfilisrrd vitnd reonesndtadnddpe r githied Wise$slipgted between

o RDAY, 468 48 TRE LMD hBE VRO (AR s o

concHﬁIEz&edvi THe iXSvinediatel benayldesltétewamoﬂnamedi ao Bgaﬁlll 0 61®ymesTHF, 30 ml,
where washed with brine, dried over

n
and g2 H atife BY/Ewerprpdded sThemixiae ‘ﬁ%ﬁﬁtﬁeé‘dl%‘ﬁf Hp&é 3t 1 atm pressure for
chr.oj I :
L T RREPYRAILDT Lot 8lnd ) A0 o anorer 4
min.(H2 SgxtuiivRis( ket o6er &elite. e )filtravOv{ssqon@éfitrat@l 4t theaBsidue was

P“ﬁfﬁqg “S%‘Q @Sgﬁf%g%esf@ o a %;D cpit i GZQQ(X?P{Q%E% A%;gggn%f% 20% to 40%
Medl\f"ln 8M affinfonie ?acgtate'\ﬂ?ﬁffé‘i’ %a@ dsed 4s Rldsae %Q&nﬂy))plﬁhﬁatlon yielded

R)-r2-("4-fl uorobenzoy g | - 4-r SVr4-(car boxynet hoxy
460 ng dfeany Whita zelid (@37% Wiedﬁ)e HNMRM%)nMﬁz DMSO-de): 1.66-1.86 (m, 4H),

305(38§4 f']#%r 2@3%@ ?éﬁf{bllﬁt%; %ﬁ%"bse%% )gh¥ b4 2m), 7.0s-

716@H1emmbj7a1zgayl3g(§ﬂr grupne (Method 5; 0.880 g, 1.69 nmmol)
formc aci m) was stirred at roomtenperature

for 20 hours. The soI vent was renoved under reduced
ure and the residue was dissolved in DCM (25 m).
Mil%ﬁ‘-gi@rgam c layer was washed twice with water (1x10 m

Glycand-miethyIab)vadiné trifgeoabetale brine (5 m ), dried over
ggt% 4 and concentrated. The desired product was
Toa g; zt,ﬁp

solion;pf §V-Geoe-hytqxycarbamnyl) gl xeine ©430:. &) So9emmoyand N-

met@%g&§9%1§rﬂg%2?&4%@ﬁgs %ﬂ%lzz(sé(}%% “%g ,a&‘ﬁ% fﬁ‘h} (0.99 g,3.08

mmdd). Gted .1F5h (Dnter@}d)xcm% (0.0937 g41’.13( mmdahivas dd@d: Af8H53Q minutes, the

2 1
reactiol_rll) was c:qgue(r)lghecf) by the Ia_l%dltlon of water (%ml) The mixture was concentrated and the

residue was purified through preparative HPLC using an eluent of 0-40% CH3;CN in 0.1M
NH,OAc buffer. Pure fractions were collected and concentrated. To the residue were added
CH,Cl, (10 ml) and TFA (3 ml). Full conversion to the corresponding aminoacid was
obtained after 30 minutes. The reaction mixture was concentrated to give the desired
compound (0.359 g, 46%) as a colourless solid. 'H NMR (400 MHz, DMSO-ds); 0.94 (s,
9H), 3.60-3.67 (m, 2H), 4.16 (d, 1H), 7.90-8.00 (m, 3H), 8.47 (d, 1H).
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Met hod 7
| - (4- Fl uor ophenvn- 3- (RVr 2- (4-fl uor obenzoyl ) et hv
wWe20050845{ 4-r IVr- (I - ( ' R) - car boxy- 2- PCT/SE2004/001959

phenyl et hvPcar banoyl nmet hoxyb phenyl | azeti din-2-one

| - (4- Fl uorophenyl)-3-(R)-[2-(4-fluorobenzoyl)ethyl]-4-
Metﬁ§i‘1[14 (car boxynet hoxy) phenyl] azetidi n-2-one (Method

ng, 0.215 mml) was dissolved in DCM (3 ni)
n of (i?)-phenylal anine-tert-butyl

Qm@immwﬂéﬂmnso
N Rt e a2 08 T mis i ihd A thls 51 angywere

dissSlvedth lﬂstﬁ?ﬁen&@ﬁloﬂd@lm @ANITBITe @erg 1208 miMol} WhEadkRE and the
stirred at anbient tenperature overnight. The product

mixtrewes Bimedorkd MR AQOREERPERIIEN ¢ BHPhexahB- @mle«p (2.1g,12.2

]} Hak ot e ol e BBl sERBVEN B S0l Rpperajure. The

reacti&iniate wekieshstepred 1) b s@farQictinfinhél 0@ Svaddisdhaskti@tee with a
nore with water (2x 3ml). The organic phase was dried
wategipeptiogedeiution(1PA anlsxdh sestic agidh- ghﬁa%alaﬁ dayor wag peparajed and

evap%?e{tg&'ﬁljufe‘? ?ecfﬂll % ﬁ%ésglrg%hg rgﬁgué( %ﬁl% i1 £benib Al ldt(gb ml) and the

er "Was con orm c aci
mixtiite wasirfddedr tn(ght &tel00iat. gihe doknaic ucid vedsl rembdetdmmdasr Yddlur:ﬁi
was stirred at a nt .t enper ver ni ght
presywgd e &?I%W%r@%@w@%ﬁ & s fier S@rr%m%cemd% b for 1 h
at roWﬂlSte E:ltanﬁ‘t': oﬁatmat a@tfﬂfe?ecpd‘f? b §Bthed With acc‘%{o\ﬁe@b ml). 530
was rmved under re uce pressure. MeCN was added and
mg (QO%D@IfﬂteadlecIimmoamdld&aspbmmﬁdt was purified with
preparative HPLC on a C8-columm. A gradient from?2
IH-NRAONVH, CDIEOMDABuNY foel Hls 35t 4 dm, QHY, 4:5%4. 6§§m 1H).
eluent. The collected fractions were concentr at ed
under reduced pressure to renove the MeCN and
Methﬁ@ﬂbi lised to give a white solid (80.3 ng, 61 9.
MZ: 613. Method 8
I -(4 FI uorophenyl V3 (R)-r2 (4-fluorobenzovnethyl | -4-(S

'Tfé?r%—et hvUcar banoyl met hoxy

)phenyllazetidin 2-one
| - (4-Fl uor ophenyl ) -3-(R).-[2-(4- fIuorobenzm%ﬁI}ethybl_1

A Helssurq pf [Nf{ﬂ{emlem;y)e%rbamgglwne (, 2.4g, 1135 ), tert-butyl D-valinate

hyd@%@%ﬁh@(ﬁ}h’ 'gsgﬁii %H@X %ﬁ%ﬁr}%@ﬁﬂ&g}it b7 E)SSM 23:; m?ﬁlol) in DCM (20
ml) Rabutiéd al ropar tenqtmtﬂuydTBﬂ“h] @rT1Ue, 149 némoly, wa@ ad84&d and the mixture
mol s added, fo 1.5 To, this ite
was §‘ih’§i)i’??§ ﬁ@@ EE‘H %SCM ‘\PwPéFﬁWP?‘&ﬂ Bt ferﬁlgce%‘.’rﬁﬁﬁr%water was added
and Shel R AR \)va§ Qi&ééwﬁdt“hy tnjﬁ@; lvlq{hlﬁ)h?enEDTh@o Bic DD was washed with
Addi tional TBTU (4 ny, was added and the
brine,ednyed éNaxﬁO@b uﬁﬂeerv@@nétcpnm@rafedr e lrgedes predueinise perified by flash
chromalfg)grapehy using Bgid/lg—l%omc aceaton 4:1:1 as eluent to give 3.92 g (94%) of the title
compound. NMR (500 MHz, CD3COOD) 0.88-0.99 (m, 6H), 1.48 (s, 9H), 2.08-2.19 (m 1H),

3.85 (ABq, 2H), 4.24 (d, 1H), 5.12 (ABq, 2H), 7.28-7.41 (m, 5H).

Method 13

tert-butyl glycyl-D-valinate hydrochloride
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water (2 m) were added and the m xture was acidified
wWth 2M KHSO4 to a pH of 2. The organi ¢ phase was
worebhedi4pi th water (2 x 3m ). NaHCg 3 (5% wasP@EOSE04/@1959

a pH of 9. The organic phaseé was washed with water (2

x 3m) and dried over Na2SC<4. Filtration and renoval

of the solvent under reduced pressure afforded the

crude ester. Mz: 812. Formc acid (1 nl) was added to

tert-Bingl Nsfi(lsanzgivdyichebongdglye D viakinate € 3vi9sg, 90i T mewleand Pd on charcoal

nbi ent t Th t
(5737 & Biors R OGP QPR ape et gt B Fospbgrg,for 2 b The
mlxteltﬁ @Hp'fﬁfgr d emReLAleHie 5ol AR BRUESveiRhY %‘vz?po?ﬁ@&\ﬁﬂlder reduced

at the o tal ned product at this stage was
pressues. Va€CN @65 mt)eartdl pyrehmmhmnldondv& £1.2528. IOmanm.ﬂ weret added. The

was renoved ressur.e
solv S ey BRI LR TR TEe P B o aa e &b Db PE e fBuer NMR
(sootMﬁzr P@@ﬁ)l@@@ 9@l 1SGIolM S6H), Nl mw@ml 23-293 #N41)63.76 (AB, 2H),
drops of triethylam ne was added. The reaction mxture
4.28aX @uilted at anbi ent tenperature overnight yielding

the title conmpound which was used wi thout further
purification. Mz: 700. Method 9(4-1(25.3

Methdd 14 4- f 1 uor ophenyl " )-3-r(3 ')-3-(4-fluoro p
henyT V3- hvdr oxypropyl | - 4- oxoazeti di n-
2-yl } phenoxy) acetic acid

2 1= (A 1)-3-1(3
_@%#UWUDW syt Byl d#ﬁ@@%dzoxygsopyu-m(m

hydr oxyphenyl ) azeti di n- 2- one (Guangzhong Wi, YeeShing
Xi ng Chen_and Zhij xi an_Di ng, O q. Chem 19%&1‘
N—Bmy ghyein (SU@eng.03 mmmel) Wsptipsahird i 4 Bl ReM; PIRBA(L-55 ml, 9.08

o PR30 Wy 3 0B o B S o 10

D-Vdlhe metrhipheﬂemmmﬂmmdeoww mg,i 363 n’_(molb &camatldﬂbdmangjﬁ enin and the

and the m xture s irred [ ered an
MiXtRisnWah SHEER PYET RIS Fe aEF&e(CQ\dg) E’i)t Wa @Qﬂe‘{) aqueous phase was
amdlgk@‘%s/pd{ qt JBIA stamef %@{mme ryenweorg&g@rﬂhaseo&a@ %298 with 10 ml

ed wth red and concentrated. The
acidiifiet @vamdQIﬁﬂ&ObeanWedaby avateva dried pad netd:ea@atacrh ‘B criude mixture was

pur P s TR bR AT G 5 O FED A esane o
eluerk; Phdlintéheattili 65073, 799! whﬁd@gﬂl%mmaoﬂes!n@mning (10 mol%)

m xture was hydrogenated for another 45 nmin. The
was addetiuThe selutign W@%hﬁh‘omted@élll at, ovenaight. [The sokutiga gvas filtered over

cemnf AREEPRAL TRl B DU B BB 8 M e p on o0
Pyridih® By &0¥hlogidé (220MBEN .86 nﬁndlemmdemmmetsanao@ wfak @fowly allowed

was used as nobil e phase. Lyophilization yielded 460
to cog] dewan Thei 1dvasb|wes rapoyed Bnepr. redppadyRrresstse andz the residue was

recry%%eg #mn 5 mOHedNCPné Whitd SBlid was filtered off to yield the title compound in
360 mg (69%). "H-NMR (CDs0D, 400 MHz): § 0.92 (dd, 6H), 2.07-2.19 (m, 1H), 3.68 (s,
3H), 3.71 (s, 2H), 4.37 (d, 1H).
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3.05-3.12 (m IH, 4.13 (s, 2H), 4.48 (t, IH, 4.83
(d, IH, 5.28 (brs, IH, 6.79 (d, 2H), 7.08- 7.16 (m
Wd k)o5/0§1438- 7. 33 (m 6H). Method 10 PCT/SE2004/001959
A ycyl -3-nmethyl -D-valine tiSBfl uoroacetate To a 30 0C
sol ution ofiV-(te??-butoxycarbonyl)glycine (0.450 g,

TR rvipol ine (1.30 g, 12. 84 mmol)
Exaiphd 4 TR %neﬁﬁﬁe U EL LR (0.99 g, 3.08 mol).

After 1.5 h, Dtert-leucine (0.303 g, 2.31 mmol) was

d f . After 30 mnutes, the reaction was quenched by
Met ddition of water (1 m). The m xture was
1-(4 %@M&%I)eﬁ(m@ 41Bu b8y - 3B derbﬁ‘F-ﬂ(@i mﬁ {(R)-1-carboxy-
preparative HPL(, u5| ng an el uent 0 0% CH3CN
3-m Q il Bo at ; g a4rONg re col | ect ed and

E‘i?r%i\rc?r‘g&?ﬁryﬂ B t%@f@iq“@?%% AR SRR g dboxy-3-
met}@mdﬁﬁ?&k@aﬂmn@m%’ﬁﬁgnﬁf&@ﬁmm S WM&Bed TS heag.ddPRmol) was

m xture was concentrated to give the desi red conpound
dissqloecBiBonefhamd 4.5 ael) Nadilo@rngds 1 3 amel) wasiadderd and Oge moktture was

st1rrci or lg%au os %gro%m teg%fat%e 2‘3"‘% gxﬁ Op§ hfh(l‘\?eltc a81éi4 & aglgéd and the

reacl@ryﬁlﬂturg \ﬁa/s(év@. 6pa3ed-uRded refiided pressure. The residue was pl.lI‘lfled by
I V-(te?t-but oxg@ar bonyl ) gl yci ne

prepuap@H@’LCbu g ORBIRAGH A guﬁf%(%préohe% ﬂyﬁrénéfter frece-
dry1r%id§1{rﬁggérln‘%§ Bf {He)uﬂe Eﬁmﬁﬁc}a é'a? ob %@ﬁ'm "Ffri]@g%odfri\%tgwﬁa?%qgl‘}zed by LC-

ture was

' MS teehpiquaMitze58@7 cycl ohexyl -D-al anine (2.1 g, 12.2 mmol)

was added and the reaction m xture was stirred over
ni ght at roomtenperature. The reaction m xture was
ferred to a separation funnel and was then
Methéd 18 cted with a water/acetic acid solution (100 mM 5%
1- (4afh‘,1m:comem&l)e3 (R)'Ffﬁe(%ﬂgmvlmnlvhxﬁehvdmasvmenﬂﬁ-AE(SQ}{ AilN-((R)-1-{ N-[1-

Dherﬁ,wa%tﬁgnqv&{e ni ght at 40 0C. The form Cc aci d was

renoved under reduced pressure. The resi due was washed
wi fH4dae@opliagad IR)aE%I(%ﬂ@orols@nzpylé@:hylﬂr4a@é{{éf[Ne(ZB) At {yV-[1-(S)-(z-

vt G R e 9 T Bl o

azetl(i%p%og@DgM%hﬁ)dtZ b engc Qney ﬁhﬁnM\BSva@ fa.tsabwed in AEOMR (0.3Q41). NaBH,
8-1.9 (m 13H), 3.9-4.1 (m 2H),
(3 mg, @39791115@011 wias pnged apdithroxtre was stirred for 15 munutes at room

temperature. The mixture was evaporated under reduced pressure and the residue was purified
by column chromatography on silica gel. The product was eluted with DCM/EtOAc (50:50).

8 mg (80%) of the title compound was obtained. NMR (300 MHz): 0.93 (d, 6H), 1.13 (s, 9H),
1.45 (s, 9H), 1.8-2.0 (m, 4H), 2.2-2.35 (m, 1H), 3.05-3.15 (m, 1H), 3.52-3.56 (m, 1H), 3.73-
3.77 (m, 1H), 4.49-4.75 (m, 6H), 6.67 (d, 1H), 6.90-7.32 (m, 13H).

Method 17

1-(4-Fluorophenyl)-3-(R)-[3-(4-fluorophenyl)-3-hydrox ypropyli-4-(S)-{4-[N-(1-(R)-carbox y-

2-phenylethyl)carbamoylmethoxylphenyl}azetidin-2-one
1-(4-Fluorophenyl)-3-(R)-[2-(4-fluorobenzoyl)ethyl]-4-(S)-{4-[N-(1-(R)-carboxy-2-

phenylethyl)carbamoylmethoxy]phenyl}azetidin-2-one (Method 7; 19.8 mg, 0.032 mmol)




tert-butyl JV-[(benzyl oxy)carbony glvcyl-D-valinate A
m xture of iV-[(benzyl oxy)carbonyl]glycine (, 2.4q,
wazesoemsl ), tert-bntyl D-valinate hydrochl oriRPer/§22044/001959
g, 11.4 mol) and N nethyl #®rpholine (2.53 m, 22.9
mol) in DCM (20 m) was stirred at room tenperature.
7

wos B R 010195, A OIS T (o 00
mmol@dileadagiroassixiee MBMed/\asanﬂcdet&dempﬂamr@fMMOmse Agdgional

Narfit G AR D b R R s O st ffhand e
solv&ﬁ%&%ﬁ@@&gmd—@ %@E&@D@M&w 4k riGRudWhd furFkddy ddsash

romat ogr aphy usi ng OAc: aceton 4:1:1 as “el uent
chrotmatagraphy3orodlicp 9404 gotisingd5t% M@Hmﬁ@Mds eNkR. TBO8olvent was

evapélvg%’gd 3n ge (r?ﬂ) (iiL% \gag 3 1@9%)?\(655@& I\;Ee?albl :,wla'&gfgljff s]am %‘%EJN wasyemoved under
redu(:tlg@'gresﬁl'fa and thé Serhaihing(sRutdhdwas 'Y%ﬂ?@ﬁ’se@l?to %ﬁfeta White/dolid (10 mg, 50

ycyl -D-val i nate hydrochl oridetert-Butyl

: g
%). N/g(08rMHEDXy) car bonyl ] gl ycyl -D-val i nate ( 3.89 g,

10

10.7 mmol ) and Pd on charcoal (5% 0.3 g) were m xed
in EtOH (95% 80 m) and stirred under H2-atnosphere
for 2 h. The m xture was filtered through Celite 521
and the sol vent was evaporated under reduced pressure.
MeCN (25 m) and pyridine hydrochloride (1.25 g, 10.8
mol ) were added. The sol vent was evaporated under
reduced pressure to give 2.3g (81% of the title
product. NWMR (500 MHz, CD3COOD) 0.96-1.01 (m 6H)
1.49 (s, 9H), 2.13-2.23 (mIH), 3.76 (AB, 2H)
4.28-4.33 (m IH. Mthod 14 Methyl glycyl-D-valinate
hydrochl ori de i V-Benzyl gl ycin (500 ng, 3.03 nmol) was
dissolved in 20 M DCM DIPEA (1.55 m, 9.08 mmvol) and
~ TBTU (1.17 g, 3.63 mml) were added and t he suspension
was stirred for 10 mn. D-Valine nethyl ester
hydrochl ori de (510 ng, 3.03 mmol) was added during 5
mn and the m xture was stirred over night. Water (ca
10 mM) was added and the aqueous phase was acidified
to pH 4 using 0.3 M KHSO4. The yel |l ow organi c phase
was washed with 10 m acidified water (KHSO4) foll owed
by water, dried and concentrated. The crude m xture
was purified by chromatography on 50 g Sig 2 using a
gradi ent from 20-80% Et OAc i n hexane as eluent. The
internedi ate (650 ngy, 77%, was dissolved in MeOH and
25 mg Pd/ C (10 nol %
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was added. The sol ution was hydrogenated at 1 atm over
ni ght. The solution was filtered over celite and
weonseetssat ed. MeCN, 10 ml, was added and t he PCRSER004/001959

was heated to ca 60Q0C. Pyrietli ne hydrochl oride (220 ng,
1.86 nmmol ) was added and the solution was slowy

Claig | owed to cool down. The sol vent was renoved under

= reduced pressure and the residue was recrystallized
from5 mM MCN The white solid was filtered off to

Id the d in 360 69% . 1H NMWR
L. ylc%s‘@ﬁl ém{?‘ﬁwzkdd em”g(zoﬁz 19 (m IH)

3 68 (s, 3H), 3.71 (s, 2H), 4.37 (d anpkes
Internedi ates of Formula (VI) Meth
I-(4 FluorophemHDS ( \r/Uﬁ

rOXypropylN- 4- - r N PH
( A ) R2 R5
caRbar z s azett di n- 2- one

| - (4- Fl tor ophenyl ) - 3; (R -[2- (4-fl uor obenzoyl )et hyl ] - 4-
nmet hyl but yl ] car ba yI nmet

(
(Method 1; 25 ng, 0.043 @

met hanol (0.5 m ). NaBHU(5 ny,

pbhenyl ] azeti di n- 2- one

was: di ssol ved in

0: 13 mmol ) was added
and the m xture was stlrred 15 m nutes at room
tenperature. Two drops of aé ?c acid were added and

whetefife reaction m xture was evaporat ed under reduced

pre§sure The residue was purified by reparatlve HPLC

hedongeanfrosilkivh G @yakéllwhmf ayl; M@reawm silighmay be
Optl(ﬁ’\fah§ gﬁ&ﬁ%& §§ }H%@Qr r}lgr d(r(@x é, an %Hgn H*nt)l u(fb‘ilboxy,

Ci. Gdlla@&yanamq 6a1ﬂ4113amﬁ1&ONZV ((]X/Eaallq«di)zélﬁmo Cl—C6 alkylcarbonylarmno
G 6aékﬂ§g§)la ldv?{{e?e%;] S?%O?Z (3}3 éc(R}ﬁ;oafkygl féx fal},y:(l an?i%v eerr]é/m any ary ggo%)f)ymay be
optl&]?%}% 5{91?;1?[?&( Kf @ﬁ@wa Sibkiirubis 9&‘1&3@& %1 1586 nggﬁﬁmyl or

t hoxyl phenyl )azeti di
C1 6dlk@¢p- Fl uor ophenyl )-3-(R)-[ 2- (4-fl uor obenzoyl et hyl ] - 4-

JEMAE IR ERO E e

aryl; t\DﬁBféﬁllQQﬁlrUl %1@? fial B '&pﬁbl@di'@ sﬁwﬁhﬁféa bghoné Qr Hﬂ)re 9%&&)2}9 amino,

sso ved i n met hanol
guatﬁ)dlﬁd,glyamm,l carbeayh ddBwx3nd:-caboxpi Wh@esalmﬁiﬂn-@th&l Nor

- ST L A R 2 B LOg B okt g .

alk hf (veekelya BT-2EhdGticReE b §y bé eticgally sﬂ'ﬁsﬁtuted by one
yrpﬁ(ocfuct was el uted with DCI\/?IEH%%%y 5 a
or two substituents selected from halo, hydroxy, C;. 6alkyl or C1 6alkoxy,

R%is hydrogen, alkyl, halo, Cy.¢alkoxy or Cy.¢ alkylS-;

R%is hydrogen, C;.¢ alkyl, halo or C;.salkoxy;

RC is hydrogen, C,.¢ alkyl, or arylCy.¢ alkyl;

wherein R® and R? may form a ring with 2-7 carbon atoms and wherein R® and R? may form a
ring with 3-6 carbon atoms;

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

2. A compound of formula (I):
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8ng (80% of the title conpound was obtai ned. NWVR (300

MHz): 0.93 (d, 6H), 1.13 (s, 9H), 1.45 (s, 9H
waz@sa6Bs(m 4H), 2.2-2.35 (m IH), 3.05-3.15 ¥a1/SE3P4/001959

3.52-3.56 (m IH), 3.73- 36Y7 (m I|H), 4.49-4.75 (m

6H), 6.67 (d, IH), 6.90-7.32 (m 13H). Method 17

| -f4-Fl uorophenyl)-3-(R)-r3-(

" 4-f 1 uorophenyl ) - 3- hvdroxypropyl | - 4- ) - f R! |

4-riV-Q (R) -carhoxy-

2- phenyl et hyI ) banoyl et I N&OH
l-(4-F yl)-3-(R)-[[2-( -fluorob zoyl et N.- 4-
(S)s R=tar bo O R RS

ph )carbanDy T lhoxy]phenyl}azetldln 2-one
(Method 7; 19.8 ng, . 2 mmol )was di ssolved in

met hanol (1 i) fahfove
bor ohydride (2.6 ng, 0.0 ). The reaction mxture
was stirred at anbient te ® for 3 hours.
Addi ti onal NaBBU(1l ng, 0.026 mmvl) was added. Ammoni um
acetate ( 3 ng) was added angpthe solvent was renoved
under reduced pressure. The residue was purified by
whefeizgish chr omat ogr aphy on silica gel (0.5 g) using 15 %

e B SHREE: AR RS KRR S PR G Bl e

optitvaslylsapRitedd bh dae of ﬂﬁt&le}dir@x}e&ﬁﬁﬁ@ gangidindecarbarabylj cxgboxy,
sol uti on was yophlllsed ive . a white solid (10 ng

Crgigonn, N {7 el kDot MHV-(E) e DR Ince b e Ha OO ARG
CreAlR{OR dfferth it b, EXG B R ap e dbAth 4G5 By houp may be

optldsmjﬂylzabﬂptwed ibalony ostviasdubstitients Bylecné from ko myhy(ﬁ«yo@,y salkyl or
am no, guani di no, carbanoyl, carboxy, C _6al koxy,
16"3’60@@ 6al kyl )ami no, L LKG - 6al kyl)2anino, G -C6

aég a(.f@f g%’:}((ﬁpﬂ?ﬁydr%erpﬁlbﬁﬂc%@br AnbMIRLEE B, ?alkﬁbggbgoycloalkyl or

cyc or- ar and wherein any ary
arylmlyerbm sajt Cpgadidyll yaa:yl]ubs)ptlt)nalbdsubytltuted hyronewwo more hydroxy, amino,

R LRt st G R o 2 e RS
(C1. 28 MRERL, o, NUERLARGRSRiL, ¢ 3hikyIS(0§3-EG¥ed18akNY hryPbr aryl C, ¢

alkylS(O),, wherein a is 0-2; and wherein any aryl group may be optionally substituted by one

dition of sodium

or two substituents selected from halo, hydroxy, C;.¢alkyl or C;_salkoxy;

R3 is hydrogen, alkyl, halo, C;_salkoxy or Cy.¢ alkylS-;

R*is hydrogen, Cy.¢ alkyl, halo or C;.¢alkoxy;

R® is hydrogen, C;.¢ alkyl, or arylCy_¢ alkyl;

wherein R® and R® may form a ring with 2-7 carbon atoms and wherein RS and R? may form a
ring with 3-6 carbon atoms;

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

3. A compound according to claim 1, wherein:

R! is hydrogen, phenyl or a branched or unbranched Cj.galkyl.

4. A compound according to any of the preceding claims, wherein:
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aryl; wherein said G -ealkyl may be optionally
substituted by one or nore hydroxy, am no, guani di no,
w@ymnoe146ar bamoyl , car boxy, G “al koxy, aryl PCT/SE2004/001959
G - 6al koxy, (Ci -C4)3Si, Ne2(C _6al kyl)am no,
i V,iV-(Ci -6al kyl)2anm no, G .6alkylS(O a ,
R’ lsC@dﬁ%ﬁ' Qﬁialﬁxlhed S otbraAthed @) call§/] Atk So5k yPor amebvﬁbﬁnasald

wherein any aryl group nay be optional |y
Cr-calep smaycbzft qmdmylljo mebstitutedney @Lﬂo@tmméwﬂsoWe hmtoe 8C la10MO,

Crolfedit, PG ion ea Ry Chusa BV ISO) iR adS S ORf pr gryts and

whereﬁl ﬁl}kéf!y} oo %a@%e@gﬁoﬁ:ﬂiﬂ@b}mtu&@ Hysh (gél'qyo GﬂRtgl aﬁlox or cyano.

, or aryl C’i al kyl ; wherein orm
a r|ng with 2-7 carbon atons and vvhereln R6 and R2 may

forma ith 3- 6 r bon

5. Aﬁﬂlﬁlp i C%E‘ﬁﬂPg\Po HPEE ﬁgg gﬁ%ié%ﬁ \Yg}eéemsol vat e of

R? isstifetogenS BAlb, @bth3l &Y QEYIUGhtRE! @ed meth 1&&9 Be Bptionall
for %%a(l ?t (}Iﬁ{HHrII >/ \ (% %jﬂwhefr)elny

Subsmtﬂ%bm‘y@r@géﬂre Gicalkokys halacy gethexval kyl or aryl ;
wherein said G .6al kyl may be optionally substituted
by one or nore hydroxy, am no, guani di no, carbanoyl,

6. Acaml P@ﬁ(ﬂd addordifg toatly, ofi tHe pedcebinkicldipgwhe@eint L- (C
3 kyI )2am no, C -C6 al kh;car bonyl am no
R 19(111 ey sthy. chaloginer Hnoring, Cos oLk y1S-cor methgRY-oal kyl or
aryl; and wherein any aryl group may be optionally
substituted by one or two substituents selected from
7. Alapouly arcoxrding € 4l dfthe precddin@tlnony wheredmd R are .-
4. |ndepende y hydrogen, a branched or unbranched
R ischyglregan 0‘2?@ 'Beycel oal kyl or aryl; wherein said G ~al kyl
nay be optionally substituted by one or nore hydroxy,
am no,
8. A compound according to any of the preceding claims, wherein:

R*is chlorine or fluorine.

9. A compound according to any of the preceding claims, wherein:

RS is hydrogen, Cy.¢ alkyl, arylCy.salkyl or R® and R? form a ring with 3-6 carbon atoms.

10. A compound according to claim 1, wherein:

R!is hydrogen;

R2is a branched or unbranched Cy.4alkyl, optionally substituted by a Cs.¢cycloalkyl, alkylS-,
aryl optionally substituted by hydroxy or cyano, amino, N-(Cy_salkyl)amino,
N,N-(C1.¢alkyl),amino or aryl Cy¢ alkylS(O),, wherein a is 0-2

R? and R* are halo;

R® and R® are hydrogen.

11. A compound of the formula (VI):
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guani di no, cyano, carbanoyl, carboxy, C “al koxy, aryl
G _6al koxy, (G -C4)3Si, N (G _6alkyl)amno, Lr,L-(C

WO gabkyl4yam no, C .6al kyl S(O a, , C3.6cycl ordkyE2004/001959
aryl or aryl C .6 al kyl S(Opad wherein a is 0-2; and
wherein any aryl group may be optionally substituted
by one or two substituents selected from hal o,
hydr oxy, Ci "al kyl or G ~al koxy; i § hydrogen, alkyl,
hal 0, G "@kkoxy or O _6 al kyl S-J "4 AR ierhydrogen,

: ¢ ogen, C _6

R may forma

, ons and wherein and R may

3L 6 carbon atons; or a

phar maceuti c 4) Mceptabl e salt, solvate, solvate of
such a salt or a prothereof 3. A conpound
according to claimili~\wrexein: RL is hydrogen, phenyl

or a branched or unbranchedRCJAaIkyL 4. A conmpound
according to any of the preceding clains, wherein:R 2
i s hydrogen, a branched or unbranched Chalky| C
R! 1§hﬁﬁ'¥§én0 al, Faak yI0 T, 8dy¥ oanegﬂp BF &yl wiRéln Gaid(§ Gaiklyy}nawx oPtionally
e optionall'y substitut y one or nore hydroxy;
subsamwcbby ey drmpred)ydad e aminb, gharidinor canpamaytycatbaxy, Cr.salkoxy, N-

al kyl. S in a i - C3, cycl oal I r .

cx. it N Ak intng G et Moo EnaR: a5 ©): wherein

ais @sz@s kdydloatkyp oyaﬂw Gh@Xbheredh iy aryagi@@pyn@rbs:miwauﬁ substituted by
npound according to a}t%@of t he reced| cl ai ns,

one %WUﬁStllRe@S sela¢toy frary u sallkd mCr-alkoxy;

R? a%ﬁ fl{ h{ﬂg %?Fﬁulzer{dﬁﬁ 1§; Eg&%ggﬂ a bl?{h%gécg ﬁe 1'}1/1%&5}%%?{1 ! &{gggylb Cf/ 6cycloa1kyi or

aryl; Qﬂl&er@m sair €. @Kyl ﬁ@lylt@optloﬁmlycsubsntnwﬂfhyme ob moré\hydroxy, amino,
onpound according to any of the precedin

goarigigp cabaneey! scripoentiians i Crotlkonbo: oS TR pealigyDamino,

VOB, OGNSR i QRASIDRUPRA A0 o or
aryl;oandtvellepein &ny Ar}d (gmnquﬂiy bﬁ:optrcﬂiaﬂg stilsstianyd bf otdier two substituents
precedi n s chlorine or fluorine.
seleged fr@!“c‘lﬂ%‘b Xé(c@bfaglfﬁg’f F@Gfélk?f"yéf the pr ecedi ng
3 R rogen I 6 alkyl, arylC i
R IH(IS&% E%Em %ﬁ@f %%Ibacdﬁgk%@f%ﬁn % i ng VVI th 3-6 carbon
R* 1sahyﬁmgen1@16ﬂkgbﬂrpk»mlrdiladkoxyi| ng to claim11, wherein:

RS is hydrogen, C;.¢ alkyl, or arylCy.¢ alkyl;

R’ is an hydroxy group or a C.3 alkoxy group;
wherein R® and R® may form a ring with 2-7 carbon atoms and wherein R® and R? may form a
ring with 3-6 carbon atoms;

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

12. A method of treating or preventing hyperlipidemic conditions comprising the
administration of an effective amount of a compound according to any one of claims 1 to 11

to a mammal in need thereof.

13. A method of treating or preventing atherosclerosis comprising the administration of an
effective amount of a compound according to any one of claims 1 to 11 to 2 mammal in need

thereof.



R 1 is hydrogen; R 2 is a branched or unbranched

Q‘al kyl, optionally substituted b y a C 3 _6c¢cycl oal kyl,
w@bdoph&451 aryl optionally substituted b y hydrP&Xy/SE2004/001959

cyano, amino, N-(Ci .6alky#)amino, N,N(Ci-6 alkyl)

2amino or aryl Ci . alkyl'S(O a, wherein ai s 0-2 R

3 and R4 are halo; Rs and R 6 are hydrogen. 11. A

conpound of the fornmula (VlzA ORlL OH Rl is hydrogen,
14. 8imethbdk fdr tre@3nS oy pileveniting| Alg elmel;sl disgpssraeomprisaigithe administration of

on i outon opeiindrgerd Ss%ﬁaiﬁfgo%%to?s@a%%i;o 1§fo & Bafmal in
needg@kg&@xy, N- (G -6al kyl') an no, - (G -6al kyl ) 2am no,
C - Ce al kyl carbonylam no G . 6a| kyl S(0) a wherein a is

5 0-2, C3 60yc| oal kyl or aryl; and wherein any aryl

be..opti onal | sbtlttedb ne or
15. & BeRed T e GEPL Rt e o Rt i sl e cipising the
ad A RON6E alR2fRBGVRBm SR of ad@@E@lﬂﬁm&wrdwgifooeg@rbne df claims 1 to 11
branched or unbranched ~al C3_6cycl oal kyl or
to agpammahip @eed thesesfd G ~al kyI may be optionally
substituted by one or nore hydroxy, am no, guanidi no,
car banoyl, carboxy, Q - al koxy, aryl G gal koxyxC -C
10 16.Si ,A bha(r@acelﬁﬁtlz\kﬂdrmamtlbﬁ ,comig(nm{g é@orr@oﬁﬂld(ydcb&&ﬂg twany@ne of claims
6al kyl S(O) a,aryi C-6 alkylS reinaits 0-2,
1 todd. ig @9@%@16@1@ Blaaraxayfrutwalma%@qa@eﬁdwmﬁr Jifuegismg/ arggrriers.
be optionally substituted by one or two substituents
sel ected from hal o, hydroxy, G ”al kyl or G ~al koxy;
17. R&)rb&shf&ﬂrpmq&mingal doyﬂp,ouhdibf)fonﬁhfhé(l[](@)@plmrmébeutlahlﬂ(yydtcﬁeptable salt,
is hydro 0 or Aalkox
solvmed p(&&@% of @? i@ %ﬂt@ﬂa prggllrugﬂw@f W pwpss ({ﬁle;egl Vg{iable groups
kPP¥m : R5 and
15 are,%f@’sngétlﬁ? lgfl?néj e?lfﬁneg %1%631n%!17 car ggﬂygtcgﬁg) g%d&v\her ein
R6 and R2 may forma ring with 3-6 carbon atonms; or a
phar maceuti cal » accept.abl sol vate, solvate of
Profgia Fecing & Gt e iR bor 12, A met hod of
treating or preventing hypgrlipi dem c condl(éi'é[ons

conprising the adm tr ion of an anmount
of a conpound %cc 8_any one o
R

ims 1 to 11

R
Yy
20 with a compound of formula (III):
o ®R0
L\/U\N)\H/N W/“\OH
H o R>
g

wherein L is a displaceable group;

Process 2) reacting an acid of formula (IV):



to a mamual in need thereof. 13. A nethod of treating
or preventing atherosclerosis conprising the
wa@ewsnelsr ati on of an effective amount of a coP@QDSEXH04/001959
according to any one of cl&nms 1 to 11 to a mammal in
need thereof.14. A nethod for treating or preventing
Al zhei ners' di sease conprising the adm nistr&ion of
an effective anobunt ofgg conpound accordjng tip any one
of claims 1 to to g mamal in of . A
met hod for treg preyenti ng est er ol
~ istration of an

- ay-

hereof. 16. A
a compound
according to any one of clains 1 L_in adm xture
wi th pharmaceutically acceptable adjuval's, diluents
and/or carriers. 17. A process for preparing a conmpound
of formula (1) or a pharmaceWcal |y acceptable salt,
I . S t a nrodrug thereof
or a\m‘%?ﬁtg? 8%2\2%1@% \?\1}162%0(; i ‘&ﬁg gﬁ iag‘%‘lilee()fgogﬁ%l% (gg'e, unl ess
ot herw se specified, as (il{efi ned ingformula (1))
re

conprises of: Process 1) acy ng B conpound of
formula (I1): OH () wt C formula (I11):
(H) wherein L is a &,Ypl acgabl €] grodp? Process 2)
reacting an acid of formul a?(l\/)lf()—l (I'V) or an
activated derivative thereof; with an am ne of fornula
(V): (V) Process 3): reactingyan acid of fornmula (VI):
OH (VI) or an activated derivative thereof, with an
Progess ¢ 1gactingramactd efviormula (VI):

R!
/H]/OH
R3 ©
(VD
or an activated derivative thereof, with an amine of formula (VII):
0
e,

R
(VID)

Process 4): reducing a compound of formula (VIII):
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OHNHR2 (VM) Process 4): reducing a conmpound of

formula (MII1):(VII1) Process 5): De-esterifying a
weorepoemdl of fornmula (1 X) OH (I X) wherein the BPCDSFR004/001959

C(OOR is an ester group; a&nd thereafter if necessary

or desirable: i) converting a conpound of the fornula

(I') into another conpound of the fornuyl a (k); i) 0
renmovi ng any protecting groups; iii) flormng ag

phar maceut i cal P accept abl e sal 't ol e, 0
such a /5 a prodrug; V) se araﬁ% 0 H
or €3 ey 2iS a g aceabl e g ui t gBl e
val Bés are for™ . a hal ogeno or

sul phonyl oxy group, xanpl e a chl oro, brono,

met hanesul phonyl oxyy - 4- sul phonyl oxy group.
C(OOR is an ester group, bl e values for C(O OR
are net hoxycarbonyl, ethoxysart gyl, - but oxycar bonyl
and benzyl oxycarbonyl . 18. A process for preparing a

conpound of forrmula (1) or qvﬁﬁ?rnaceutically

acceptable salt, solvate, solvate of such a salt or a
Propessdhyulge-ebterifyiiig abdmpoyndod desnladiBX)ei n vari abl e groups

are, unless otherw se specified, as defined in formula

(1)) conprises of:Processl) reacting @ cofpbundof O

formula (11): @OH - NOR()vvit\h/aUﬁorrp undcﬁ

formul a 1): 0 N OR
H 2

3 .,

R .. 0 R

(IX)
wherein the group C(O)OR is an ester group;

and thereafter if necessary or desirable:

i) converting a compound of the formula (¥) into another compound of the formula (I);

ii) removing any protecting groups;

i1i) forming a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug; or
iv) separating two or more enantiomers.

L is a displaceable group, suitable values for L are for example, a halogeno or
sulphonyloxy group, for example a chloro, bromo, methanesulphonyloxy or
toluene-4-sulphonyloxy group.

C(O)OR is an ester group, suitable values for C(O)OR are methoxycarbonyl,

ethoxycarbonyl, -butoxycarbonyl and benzyloxycarbonyl.

18. A process for preparing a compound of formula (I) or a pharmaceutically acceptable salt,

solvate, solvate of such a salt or a prodrug thereof which process (wherein variable groups

are, unless otherwise specified, as defined in formula (I)) comprises of:



OROCH (lI) wherein L is a displaceable group; Process

2) reacting an acid of formula (IV): OH (IV) or an
w@edoswer4sd derivative thereof; with an am ne oPCT/BE204/@01959

(VM): O(V) Process 3): reaofing an acid of fornula

(M):OH (VI) or an activated derivative thereof, with
Proggss dpriqasting a componired ¢i\fbidulad®N. OH R (VI1) Process 4):

reduci ng a conpound of foggl a (viir): o (VI 1)

Process 5): De-esterjfying conpound of foOHuUl a (1 X)
OH (1 X) wherein thye 0@ C(OOCR is ff fer group;
and thereafter_si oT~, desi & i ) converting
a compound of Rhe Nerful a (1) imtoe another conpound of
the formula (1); ii) renoving 8 jr ot ecti ng groups;
1ii) formng a pharmaceutical by acceptable salt,
sol vate, solvate of such a salt or arug; or iv)
separating two or nore enantioners. rR*

1)

with a compound of formula (ITI):

0o R! O
PN N
L N OH
H 2
O R
(11D

wherein L is a displaceable group;

Process 2) reacting an acid of formula (IV):

10 av)

or an actlvated derivative thereof; with an amine of formula (V):
R! 0
H
N
HZN)ﬁ( %OH
o R
V)

Process 3): reacting an acid of formula (VI):



L is a displaceable group, suitable values for L are

for exanple, a hal ogeno or sul phonyl oxy group, for
wez@spbasa chl oro, bronp, nethanesul phonyl oxy PET/SE2004/001959

t ol uene- 4- sul phonyl oxy growp. C(OOR is an ester

group, suitable values for C(O OR are nethoxycarbonyl,

et hoxycar bonyl, f-butoxycarbonyl and R!

benzyl oxycar bonyl . 19. A conbi nati on of a jconpgund

according to formuPH (1) or ( Wi th_a R haOH

and/ or gany® 9 ist. 20. Ac atio of&% conjpound
-accordi ng ») Of ith an HM3 Co-

reduct &e -

(VD)
or an activated derivative thereof, with an amine of formula (VII):

O

H,N
OH

R2

5 (VII)

Process 4): reducing a compound of formula (VIII):

(VIID

Process 5): De-esterifying a compound of formula (IX)

10

ax)
wherein the group C(O)OR is an ester group;

and thereafter if necessary or desirable:
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i) converting a compound of the formula (I) into another compound of the formula (I);

i) removing any protecting groups;

iii) forming a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug; or
iv) separating two or more enantiomers.

L is a displaceable group, suitable values for L are for example, a halogeno or
sulphonyloxy group, for example a chloro, bromo, methanesulphonyloxy or
toluene-4-sulphonyloxy group.

C(O)OR is an ester group, suitable values for C(O)OR are methoxycarbonyl,

ethoxycarbonyl, r-butoxycarbonyl and benzyloxycarbonyl.

19. A combination of a compound according to formula (I) or (XV) with a PPAR alpha and/or

gamma agonist.

20. A combination of a compound according to formula (I) or (XV) with an HMG Co-A

reductase inhibitor.



