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CHEM CAL COVPOUNDS This invention relates to

2-azetidinone derivatives, or pharnmaceutically
weeewpBaiske salts, sol vates, solvates of such eairiSE2mp/do0741

prodrugs thereof. These 2-azetidi nones possess

chol esterol absorption inhibitory activity and are

accordingly of value in the treatnent of disease

states associ at ed SHEMME AL GOMEQENDS conditi ons.

They are therefore useful in nethods of treatnent of a

war m bl ooded ani mal, such as man. The invention al so

r dihid iesentionpelate $¢2ezétalindnkeleriaatives,odr phernodcestidaily acceptable

2-azetidj none_derivatives, to phar eutjcal ., .
salt, SEHESI P16 OF SHESF kT S T hGHER iAo Tieer £-oggisinonep pgssess
cholegfgfb‘l‘ ERGIpIdR, iﬁﬁibﬁgg"ra%?gﬁ? b 4,0 abéﬂi‘ﬂi:ﬂgfy df hﬁiu%% ﬁ{e%eat&nent of

absorption in a bl ooded ani mal ; "such as nan.
diseafelntatéreassesged withfhypérlipidaemmmonditions | Bieg ard thetefee useduloh

t he .conpounds of t inyention in the eat nent o
meth e FRRTE £ & B PIRsey SO OLLPLPBE T CbREaR flo relstes o
proceddek €5thél bR ageukSoffsaltPl-fetidtone dehiviRas, lo pRAnEBEMCE t Y

in the western world as well as a significant drain on

compheitipashecataaning shene awkto their pse indhy mpmyBegtuterdmedicaments to inhibit

choleg%I%? 5!) %o?}iét?o%%m 2% %%%}r}glitoééie%'ﬁlgﬁéz ?&c'h%lg ?ganw ¢ %\gﬁ%ﬁ%@%sﬁ gf this

concen rons O erol and

inventibp eites & the (bdB)the bohpainds of thaligventpRin the $teafnddt of dyslipidemic
for cardi ovascul ar atherosclerotic disease (for
condifig8t- ance "Coronary Heart Disease: Reducing the Risk; a

WO i i ! r . o
oottt Slon SRR Foens Ry Puep Pl Eh s ity in the
westeBardridvasclllarn sinsianedrah @t aétheat rdsonrctiedl i h\_CBﬂiFl?lOWH that
S E T PR T O AT
low d@ﬁs@!'%/ liptpfbteih ¥BHI 4 g})loleéf%%]éi@ Elﬁéj@ﬂﬁﬁtfﬁ&ers%r Pra®WBscular

chol’esterol depends on the infegrated bal ance of
atherenstbogfemdisesa(fdr mgegen diaopay Meayt Disdase Medesing thed Risk; a

wonlGi@Bens B b FREr Kol d 4R b o108, dbo. fogo-1938

and “BidtREeS ahQ € afdibedbidhd DRRe&s: AiSpRaheitgbrHedthch® FE6RERERL from the
into bile. In the exogenous pathway chol esterol fro

m
Amerijaptgagt Ashacipion 2pipndy g Berjamin hidwke &4, 47 glitGeculation, 1999, 100,
1134_i4r6§/esti ne and enters the circul ati on as conponent of

chyl omi crons. Alteration of either pathway will affect

t Meheploassmration oBpibsral tloiestdrolodepkedit car the integrated balance of

endogenous and exogenous pathways of cholesterol metabolism. In the endogenous pathway,
cholesterol is synthesized by the liver 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 thérapy Izzat, N.N., Deshazer, M.E. and Loose-Mitchell D.S. JPET
293:315-320, 2000.)
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The preci se mechani sm by which chol esterol is absorbed
wo Job@rsridae i ntestine is however not clear. Thecqidedbddabor41
hypot hesi s has been that chol esterol is crossing the
i ntestine by unspecific diffusion. But nore recent

studi es are suggesting that there are specifi c

SBCOF B CadENY SR TTHHOR Bb DR BN BEbFE Urd gplesterol and
decreds@f iRRCE 8t E6r8hark AWBFy diﬂ%a&é‘@e[s@:@én Eﬁélﬁlshecﬁ\' abd several classes of

Deshazer, ME. and Ldose-Mtchell D.S. JPET
phamze@itBabaRaG, are 094, tp powfrad aﬁruas@tﬁrkpsmrblo ﬂ‘hbr@tm?eelmptxons to regulate

plasmia RGP @t ThRokd BF TP S blely BReER e

HMGhEEA r@Ricabd irhitatbrs, IOHExaRWES Adtirk|sastS &SsiRivastatin and fluvastatin,
phar maceutical a ents are used to control serum

whichc#ign g verregulatipred & Dafeseptopst Wibmgomegterthy ghcd@séerpl mgEwyal from the
plasm%h@b Z)ic%cgng th%g\ﬁ% gégﬁ éa'bé%lngf f%/ E‘%éf%o%% Iejs% ? 18 increased bile

acid exoddiibn bed syntiiedts sfxdonatids foal dhiotestacinvids ag‘dnmsﬁ ad bile acid
and fluvastatin, which also by up-regul ation
bindepsppuchais g e S hhPlesigrasmipe and fitoleshippl spa k) by é#%kaag the intestinal

s GEFRAS ) 5P A ARBS S A Rt iy poprorn
(HDILDelesatang apeetscuelt aofibrated amg/ntchmacxdfanlalolgeesakavd slsbbeen

chqgl esterol with agents such as bile acid binders,
emplag; 811 as resins e.g. cholestyranine and chol estipol;

a'E?i'eﬁ Wlﬂx)th@?z’ur?ér@ @We&g rhilR Jfhe@siduna |agé%f%§ ) ?%rﬂf icant proportion of
chol esterol by sel ective chol esterol "absor :

the hyiparshblesisralacniic phpleiiet isymhblp spragele fangqt Hml)estemlmplisng drug

N N

Theref@ geerofs stillled @R ud Hevehgrtiditional Sde@RithAtGad ol (HOAdid1BMnd are
of the hyperchol esterol aenic population is unable to

~ better/iplgetied ar get chol esterol |evels, or drug interactions
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O e S SELAE | SRR S DS i v
descnlb?é,_d?et ﬁqrdﬁmmioegheactdnpaun?a?esagm B Wﬁm3/m%8g’?‘l@ 94/17038,
wo SHLEENELDSBE AT B QAR RIRBARER, ro oo,

WO (2830081 1 W8Y8ohREe WA 885006€ Ay oS5 d00h, WS baBees4 b@o 04/000803,
conpounds described in WO 93/02048, WO 94/17038,

WO 0%7(1@8%2?\’ Ope/098R%%6 3B 73087 @5/ 526’771,15\@19@/ RBYTZ]. V\D

AL R SRR G LT
surprisingly inhibit cholesterol absorption. Such properties are expected to be of value in the
treatment of disease states associated with hyperlipidaemic conditions. The 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 viveo 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 single diastereomeric compound of formula (I):
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WO 04/ 000804, W004/000805, US 5756470, US 5767115 and
wo M/ BE&E721. The present invention is based @@ridd8oo6/000741
I scovery that certain 2-azetidinone derlvatlves
surprisingly inhibit chol estser orptron
propertlggjare expect ed tg)be f vajlue q@ th
of di seas sogyat €
' C co pns. The ddnpo sthe
h |nve%Ljon are-1iot di scl osed iz)a§§ of the
above applicatjons and we have surprisingly found that
t he conpoundszotNbhe esent invention possess
beneficial €Pficaci net abol i ¢ and toxi col ogi ca
profiles that make articularly suitable for in
vivo adm nistration to a ﬁbrn1b|ooded ani mal , such as
man. I n particular certain conpounds of the present
i nvention have a | ow degree of absorption conpared to
conmpounds of the prior art whilst retaining their
ability to inhibit cholesteg$I absorption. Accordingly
there is provided a single ast ereoneri c conpound of
formula (1): (D wherein: Rx is hydrogen, Cl-6alkyl,
C3-6c¢cycl oal kyl or aryl; wherein said Cl-6al kyl may be
optionally substituted by one or nore hydroxy, am no,
guani di no, carbanoyl, carboxy, Cl-6al koxy,
N-(G ..6alkyl)am no, L iV-(Cl-6al kyl) 2am no, Cl-C6
whereabky| car bonyl am no Cl-6al kyl S(O a wherein a is 0-2

bt g Fieshar et Drevelatiyt Sl et St PhiRURed S
optmﬁﬁiy%ﬁbﬁﬂutfeﬂ ®Foha bpmotéflﬁifc@&yy afadnd 3lHlind! ARl kaXdbxy,

rogen, br anched "or unbranched ClAaIkI

ol 4 Bhaa PRI, BN m@mmmgacmammmnymcbe

gt B B35 5 S NS5 2 T S Al AP
opt1o@d11y)shbstﬁl$ied bFr\éné Gﬂtvﬁﬁidbyﬂlﬁl&[fk @aected/frdM-KaQ hoadoky) O galkyl or
2am no G . 6al kyl S(O a wherein a is 0-2,

C1-6a]@:319360yc| oal kyl or aryl; and wherein any aryl group rmy
2.
Ris Bl QB e UL BEC DXIGNS OF NG AL sia
Ci. 6a1R$1 nnsy bcy dptuxgmﬂy svaibskzydted lh;abm: arméid-hydtdkgxaminR4gianidino,
I - 6al '
carbarS], 2980y ! SOk (& L8NS, M-y calicytyamino, N.N-(Cypalkyl)samino,
C1.6alkylS(O), wherein a is 0-2, Cs.¢cycloalkyl or aryl; and wherein any aryl group may be

optionally substituted by one or two substituents selected from halo, hydroxy, Cy.¢alkyl or
Ci.¢alkoxy;

R’is hydrogen, alkyl, halo or C;_salkoxy;

R%is hydrogen, halo or Cy¢alkoxy;

R’ is hydrogen, C;.¢ alkyl, arylalkyl, or arylCy.¢ alkyl;

R® is hydrogen, Cy.¢ 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.
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RS is hydrogen, G -6 alkyl, arylalkyl, or arylG -6
wo Rdi¥sr782R6 1 hydrogen, G -6 alkyl, or aryl Geeralgh¥ilsiooora1
erein Rand Rmy forma ring with 2-7 carbon atons
and wherein Rand Rmay formga ring with 3-6 carbon
atons; or a pharnmaceutically acceptable salt, solvate,
sol vate of such a salt or a prodrug thereof.In one
aspect of the invention Rl is hydrogen. According to

In oné@l EOeSr tRSRSE i AR BB yaD %@rp tAc@Bndn%(z:g' a%oﬁ‘))éfjé g@crbf tl?e invention,
nched or unbr anched CI- 6al k 6cycl o

R%is lavcybgenm bra@phedscm whb@hekeal (Rydalhyhﬁsmeyalmlkyimlatsy wherem said

CroalREY e biopaty SR s B Srebrgh G st Bigg, GuealigiSO)e

where ¥ |13 ogn@3 M@Fo@]k@l Sty Equ wﬁéx@ﬁpaﬁyeaxf ylRBo@Pinh P Babponally
substituted b hydr oxy. According to a further aspect

substl@ﬂed h)eh}'mém erdmg ® ar@a@th@rg@nect@éthmnyentm Ranis hydeggen,

C for. inst
metnsd o RRURDY B ot anc ity e fo B RE MBS e v
Accoﬂing faeyet Mﬁﬁrla@?hc%f ths ifi@hBon RAkO halﬂecHIdSm{eJ dtQTdoﬁﬁe Accordmg to
Accordin a further aspect of the ipventjo

i's
afurﬂwdtﬁlafgéﬁfg thg dgyeption Rarls Rydregen. Ry os o B mdn@ \ﬁmﬂha gng with 3-6
Rn atoms. According to one aspect of the
Carboﬁ%{/entl onR 1 is hydrogen, R2 is a branched or
unbranched Cl-4al kyl, optionally substituted by a

Acco@&@é&%%@éeﬁéﬂf t%(apr?\g;ptxo Ots %Rg’qog 9&4 %@éwncq%lﬁig)r ungranched
C. 4a1kg1\é 8ﬁﬁérﬁﬂy sbitREd BY 90, Y5%1daBly1 8PS BhiSDR® 2@ RP AN Ao, R is

sen from
hydrogm{m[@f(z(lzyl?arsmf is hydaogehuor ophenyl ) - 3-{[(2i ? or
S)-2-(4-fiuorophenyl)-2-hydroxyethyl]thio}-4-
oxoazeti di n- 2-yl ) phenoxy] acetyl }gl ycyl - D-val i ne; H(AH

The idvenfi6R Fdthdt Blovides 40&131'(3% AR BYthpodndh chdséRf@:
4- chl or ophenyl ) - 2- hydrox ethyl]thio

N-{[4}2@R 8 b&z(étﬂ@irwhznw ﬁp{rﬁ@%@(yﬁ)&c ﬂuorOPhenyl) 2-hydroxyethyl]thio}-4-
I d;
oxont D B b a1 Y- 5 1 (2R or
1-[(NSN4-R2RB ) 14 0F- dﬂbﬁwéﬂﬁﬂ?’HKQRWWWthﬂ&bﬂlehyl‘}-Z-
oxog}ﬁé‘ cyi] 2- yI henoxy acetyl }}g ycyl ~3- et hyl - D-
hydroxgethyllthiq e(«z% p‘%ylppf{enmmw Mw%rmeolmlpmp@necarboxyhc
acid; S) - 2- (4-f l uor ophenyl ) - 2- hydr oxyet hyl ] t hi o} - 4-

oxoazeti di n-2-yl ) phenoxy]
N-{[4a(E2R $R}-d (¢ Sllor@heyy)-BHERR o33 e -éhflnerpphenyl)-2-hydroxyethyl]thio } -4-

oxoazetidin-2-yl)phenoxylacetyl } glycyl-3-methyl-D-valine;
N-{[4~((2R,3R)-1-(4-fluorophenyl)-3-{[(2R or S)-2-(4-fluorophenyl)-2-hydroxyethyl]thio }-4-
oxoazetidin-2-yl)phenoxylacetyl} glycyl-3-cyclohexyl-D-alanine;
N-{[4-((2R,3R)-1-(4-fluorophenyl)-3-{[(2R or S)-2-(4-fluorophenyl)-2-hydroxyethyl]thio }-4-
oxoazetidin-2-yl)phenoxylacetyl } glycyl-B,B-dimethyl-D-phenylalanine;
N-{[4-((2R,3R)-1-(4-fluorophenyl)-3-{[(2R or S)-2-(4-fluorophenyl)-2-hydroxyethyl]thio}-4-
oxoazetidin-2-yl)phenoxy]acetyl } glycyl-D-lysine.

According to an embodiment of the invention it is provided for one or more compounds

chosen from:
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N-{ [4-((2i?,32?)-1-(4-fluorophenyl)-3-{ [(ZR or

wo 6/B718- f | uor ophenyl) - 2- hydr oxyet hyl ] t hi 0} - 4c1/5E2006/000741
oxoazeti di n- 2-yl ) phenoxy] acetyl } gl ycyl -

b, b-di met hyl - D- phenyl al anineg. N-{ [4-((ZR 3R -| -(4-fl
uor ophenyl ) -3-{[ (ZR or

S A ey
oxoaz@ﬁ&%[ﬂyﬂﬂletn@xﬂ'dceﬁmg@bmivaﬁﬁet he invention it is

provi ded for one or nore conmpounds chosen

1-[(VHl 2R IR- - (A2¢tto@ipRynyl)-3 4 L R R r(dshimgphen g P Rir@y yethyl Mhio } -4-

oonsg DR s b B R e R Regroons s ice.

N- {[4LS(:ER BlRY- eru%rc?ph%h}?l?sl Ry Shl4onenbsiw ltyD) ﬁhﬁdréyzyethymmo} -4-
oro hydr oxyet hyl ]
oxoazg%é@z%w)ﬁhqno&y]%gtbﬁéﬁyexly sty gﬁly@yl )am no] cycl oprop

N- {[43Qfl% ?5532)% ﬂy)%rqap% ﬂyl —PHE{ZRB Hze% l)lorgp}{enyl) 2-hydroxyethyljthio}-4-

oxoazefidin?)- YQPKeﬁofcj/]la@dtsmE@ﬁ)’l@-c?dbbﬁiiypwﬁmhﬂé] t hi o} - 4-

azeti yl)p
N-{[4}(22@@@—1gérf@pﬁgghﬁgzlﬁgf{,[%)d (4- Huorophenyl) -2-hydroxyethyl]thio}-4-

oxoade g D s P b HRE ARG Y ietyjahipe:
N-{ (4R R) L i sthirofh DD S o AR I oyl B-Bydrbofuetolhib)-4-
al.ani ne; .
OXOa%ev-g?‘[ﬁyk)?fﬁn?§@ia%tyﬁ}g’(yﬁylrpdﬁl% henyl )-3-{[(2/?)-2- (4-fl
uor ophenyl ) - 2- hydr oxyet hyl ]t hi o} - 4-
oxoazeti di n- 2-yl ) phenoxy] acetyl }glycyl-b
Accoglingj twetnteyibobiméns 0§ Ehel invention it ilpfoviided(foRork, @i Iﬁ()relcompounds
h 4- fluorophenyl) 3-{[(2i?)-2-(4-fluorophenyl)-2-hydro
C(EQQ yl]thio }-4- oxoazetidin-2-yl)phenoxy] acetyl

}alycyl -D-lysine. According to an enbodi ment of the

invention it is provided for one or nore compounds '
N-{[4c(4dR.8R) ri§rRuorophenyl)-3-{ [(2S)-2-(4-fluorophenyl)-2-hydrox yethyllthio } -4-

[ 2,3 2) <= 4eof henyl ) - 3-{[(25)-2-(4-fl
oo S Bt oy - > (129 = (e
1- [(NO{X%@RBI\’:}m(@chI)o@h@B@MJ{ (@SR yH-chBrohthylP2uBldidgiethyl]thio}-4-

0XO&ZFt1%1%%%Y§H@@P6ﬂH%¥I|}gl-YSYIPWS}CYQLOPmpéWWWWé%WWl 2- hyd

B AL 2ty gmarey sy P el
oxoazatidimal-yOplydnorylacstyl} glycyl-3-methyl-D-valine;

= R3R>1-(4-
V- R R SRS S Br o SRR ERYR Pedonyesislitio) -
oxoa&ﬁ@ﬁzﬁyl)ﬂhdﬁoiyﬁbétﬁh2131@%])13 2fabndxyBhya¥ing- met hyl - D-val i
N-{[43DR BR)-1(Bifmogphypnyl)-BALESH3r ¢ rsmgpen s CH{EEy 2 ualD brd-
oxoaz%ﬁ&i%bfgl\’ﬂaﬁen%x%%t%éﬁ/&?lyé,btcﬁr'n(e)t}hyﬁD—phenylalanme,
N-{[4-((2R,3R)-1-(4-fluorophenyl)-3-{ [(25)-2-(4-fluorophenyl)-2-hydroxyethyljthio } -4-
oxoazetidin-2-yl)phenoxylacetyl } glycyl-D-lysine.

In this specification the term “alkyl” includes both straight and branched chain alkyl
groups but references to individual alkyl groups such as “propyl” are specific for the straight
chain version only. For example, “C;_galkyl” and “C;.4alkyl” include propyl, isopropyl and
t-butyl. However, references to individual alkyl groups such as ‘propyl’ are specific for the

straight chained version only and references to individual branched chain alkyl groups such as
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oxoazeti di n-2-yl ) phenoxy}acetyl } gl ycyl - 3-cycl ohexyl - D-
\Vgggghzi%QZi?,Si?)-I-(4-f|uorpphenyl)-3-{[(28)P2T642mmmmn41

orophenyl ) - 2- hydroxyet hyl ] t hj g} - 4-

oxoazeti di n-2-yl ) phenoxy] acetyl } gl ycyl -

R A i oSN B R i pneng pplyaagtta conventonlapplics o

. O _
oot o AR clude bonvd L ahepglethphand
z"pl?eﬁ?'%ab}’ﬁxeﬂ]eft\e%t‘b%ﬁ " feffas E}%ﬂmrbmfk?tb;'t;rgﬂlggaug ﬁdOb oth

. a [13 3 L.

R T L T f——

undegpteod e iHis deffndtiort ihgluae% al %{bgmggllﬁgk BeifELRARA (@% ¥%ep<§;ﬂfle specified
groust %FHJC%}PS@‘#@%%%%@O%Q%WWP ar @i%‘c ehthespédified groups.

IF'SOpro

o S as 'propyl’' are specific
T S e
0 to ¢ heterpstamsindepepdentbhettcadddion a ti@glen,gxgg@ﬁ% déﬁ%lglr.nExamples of

i ' |fic for the (
SR BRARY pyreRlsT v et oo Tespatdiny,

pyrimigiitiyd adysidatiayl, P?xzctlﬂﬁ'y 1?0:;%@@536%%60@1? glzgc%%éd%gfyﬂé@q@azolyl,

-oh ,
thiazgﬁ'if%ﬁ#—ﬁép%l}g? %@nﬁl, weplghylc bd:rmbﬂxrar?ﬂ ,Qféﬁzi&ﬁdaz!gg’ﬁﬁ%err%%ferngd,
: : sen from "one n :
benzg?%'ﬁ%g’q%e{‘ §f§9€ﬁ¥a’z£}§g %tﬁﬁﬁog‘%g?lgﬂ gerle’ﬁ% a3qiyls 1 detfeinmodioxnyl, indolyl,

Is to

pyridofroidadyl, pyﬂim'ﬁlwhﬁidakélznhﬁinBEﬁﬂ?o@gm T B%Jiﬁgxr%iﬁglg gﬁlfn]aécgir%yl,

NOShPP t subst’i I'ng S
phthafl%gr?yg:c'iedqlﬂqryggnpch?gyﬂgwg&m@@n@ummtarm Eofér &@pﬁ@{ywthienyl,

i i menbered aromatic nono or bicyclic
pynd???]lgf%(z)ﬂ 2‘??#%%1910 to 5 heteroatons i ndependently

s dPrdEnies dfr ‘Chsatkaxyd decludenyBiexly, @thokY |aH{i‘ ’chlp%gggr;%é:nﬁe’socff

“Cr STk et RSB 41 in5ih meltnienin pho oo sigin,
o ety ot Rt S it
methylyamand efhubmeing] Ex@m@méfhmazgs(bi-gdgg;{]%%rg};%ﬁﬁsélé{&e
di‘”“%i%%ﬁg’g@dﬁ;}'i@’p ni%fl}g%}z( %igzrh,yiri]\{z-lgleﬁ@iﬁzmubd misyj'c,loalkyl” refers to

Yloh L ol Lo e kbl B 0 Rz oyt

g%lt s[rx:l%'atglg i’pﬁ%,qsrr’la%@qltmq?y iaégﬁ[ptabledsaha);ﬁ Iatcbllmpbﬁﬁ\zﬂntg? invention, or other
compcgslﬁi:é g{;:sﬂo%dnlli/eégfz}% {/ﬁor %;?grﬁé%%cﬁn%cpﬁ% 8k o compound of the
inventiqmwigigh k&ﬁuﬁﬂcwnl‘d/%}i klmidﬁ fﬁg(egﬁﬁyv\ﬁ’e arﬁlte %&g&ﬁgdciﬁgglbpz[lg\ggﬁ,yfor example, an
inorgalﬁfr%%lﬁga%}é{% | 91}]%3{11 hyfiredhleric, hpdiohtomit phiphyikic, phosphoric,
trifluoroacetic, citric, acetate or maleic acid. In addition a suitable pharmaceutically
acceptable salt of a compound of the invention which is sufficiently acidic is an alkalj metal
salt, for example a sodium or potassium salt, an alkaline earth metal salt, for example a
calcium or magnesium salt, an ammonium salt or a salt with an organic base which affords a
physiologically-acceptable cation, for example a salt with methylamine, dimethylamine,
trimethylamine, piperidine, morpholine or tris-(2-hydroxyethyl)amine.

The compounds of the formula (1), or other compounds disclosed herein, may be

administered in the form of a pro-drug which is broken down in the human or animal body to
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et hyl sul phi nyl, mesyl and et hyl sul phonyl. Exanpl es of
WO 20deY3648%- 6al kyl ) ani no" I ncl ude met hyl am no angT/sE2006/000741
et hyl am no. Exanpl es of "N,N-(C . al kyl)2Wno" include
di -i V- et hyl am no, (N—ethyl)an1no and
-ethyl-iV—nethyIan1no 'C3- 60yc|oa|ky| refers to

ave SYShRT SR LSRN L SLEL RS, 2010, 4l MM e et

and 1;9 VL ‘PHH'L% dy%fablta higidd e A idoRpouM oﬂ‘h@ emargyunds

di scl 0sed herein, is, for exanple, an aci d-addition
sah zmxfzvcahyybﬂ]p'm es@d&r af hecompoond pf)qhe \ﬁmrrgﬂa {13, or other compounds
ol G P Ry R BT o R P AT by
accepRACBA:& WO Bafldedliged iR Wlﬁﬁx‘i@xrﬁr(émrﬁél'bléﬁy kd froduce the parent acid

phosphoric, trifluoroacetic, citric, acetate or male
or alcghpld SuitgbleHerirmiaeautisaldy pecaplableshisrsiar eybpainrlpde Cr. salkoxymethyl

estersai%‘f g)?%rﬁéﬁg %éen é’m%chly?ﬂ @O@( (E}q ?}E‘nfftﬁﬁ ei%} g{}n f{ygl ch

plvaleyqamahahyal platlhlidunl eﬁteﬂ@pCaﬁf;'bkaIKSﬁj/darboamyloalyK@.kallﬂ}& es@fstiBr example
netal_ salt, for ex cal ci um or magnesi um sal t,
1- cy%qheémpuwpmﬂeylo} 3ad1%>s91%n gionKlgih egisrsi fer swpaRplowni ch

5- meﬁ{?ia%»déogolgﬁa-ﬁsdn rﬁ%h?rlg 'aﬁcy Cam Wﬁne}?ﬁ{y 9&1 eb18fs for example

—methomy@r\bgdykmynélyl mdoeny e fmmedtat phyodariexyggroup in the compounds of
bi dri 2- hydr oxyet hyl ) am ne. The conpounds of the
this IpYGfa (1), or other compounds disclosed herein, may

beA ReH%iRd BYBHELatIS edtéieorlaomdlind@ oPhe ek la W) Sbth compounds
broken down in the human or "ani nal body togive a

disclesghporsi cottainireg # bydroxagorp incdudsspiosganss eqﬁerr@ sephpgphosphate

esterd 81 eyl St R R Sp e b f ot og ey vive
hydrcﬁ‘?mé Bfﬁﬁb\égkemx‘ém@io)ﬁ%ﬂ@g‘?v@cﬁb %Ereﬁifh At osegpda;ﬁh pldef

formula (1), or other conpounds her ei n,
oc-acyiomaékm ﬁﬂagrscaclbde( geeowx yimyedhnaxyyang Qo?dfilmahylpmpmayhnwmqth@(y. A

selecfiH P AT SO TGRS £ gt U b et an ke dpenzo
phenﬁ%ce?&l%ﬁ%{lbst@k{b& @S’Az%yp d;!’ﬂé Qﬁ‘d&ét ahlicyx RGARRYBRS Give alkyl

esters for carboxy inclu Rox net hyl “esters for
cmb@nmte@)r@alk&kyfmﬂqul andcz}fl(éﬂa]«l@mnmtgﬁﬁ\hglkyle@bemﬁ (b give

s L e R R e G B U Y

mcludc HolaX Yh& ﬁipbﬁﬁmloQKﬁke& ﬁ}bhl a ring nitrogen atom via a methylene group to
i oxol en- 2-onyl net hyl esters for exanple

the 350frfb"tﬂ‘i’§'1|t19p Oéﬂkﬁ Q?B%é?%ﬁmg onyl net hyl ; and
A@ﬁ']halﬁ?é('yﬁ@%ﬁ)‘? '3?{ Lo¥NE &8?11 aﬁgﬁl@raﬁn P8t £ ug%i Ol; F}h; formula (D),

oxycar bonyl oxyet e for
or otlm chmpyumgis gligeldsad hhemc ompainings: @frboxy group is, for example, a

N-Ciealkyl 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.

The invention relates to any and all tautémeric forms of the compounds of the formula

(I) that possess cholesterol absorption inhibitory activity.
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this invention. An in vivo hydrolysable ester of a
wo %fgewnd of the formula (1), or other conpowgdsse2006/000741
di scl osed herein, containing a hydroxy group includes
i norgani c esters such as phgsphate esters and
a- acyl oxyal kyl ethers and rel ated conpounds which as a

ul f.the,i ' hydr ol ysi f t .
prcRlEBTnot et R P Rarinds ! OF SR TEhem adstin
solva@fl ad wak xyAVAeyd foRinh Slich dsNfolr Ufemple Sy BEEII VIt &d be
2, 2-di met hyl pr opi onyl oxy-nmet hoxy. A selection of in

undergtiog@ thay thedh yensioh enecyppasses GHsbely SQ ¥ depHrme whighopassgss cholesterol

el . oyl , benzoyl, phenylacetyl and
abmn@%g@ﬁﬁﬁﬁ?éﬁﬁ%@ﬁ oyl and phenyl acetyl, al koxycarbonyl

(to give al kyl carbonate esters), dialkyl carbanmoyl and
-ggi§%g¥laninoethyl)-_-alkylcarbannyl (to_give
c arefarrad asppcts @f Hielyentrn secBesH Whirk Tlaie ko thg gempgynd of formula
i enzoyl include norpholino
a)mgﬁgﬁg#ﬁé?g%wﬁgg%%%%%gg%ﬁgﬁggpring nitrogen atomvia a
metrivyhee mepegt ofithe prestiten@ation plbviqes aiprodess ok ptdparing a compound

benzqyl ri . A suitable value for an i.n vivo
of fO‘HWg‘ar @3, 95aB %méﬁ‘?lﬁ’éa‘&f aceepighis sathpobris A Vaty Pﬁﬁ‘FCé‘ 9(91"19201“ a

o STt sl AR RS e SO B v o

defin¢dindpr@ila ¢B) kythprses 06 such as i V-nmethyl, JV-ethyl,
i V=propyl, iV, N di hyl , iM-ethyl-iV-nmethylor L
Pmcels‘f/!gfeé‘?%ﬁa%ﬂﬁﬁ%oé{nd%gmg% tnds of the formula (1)

may have chiral centres @gd/ or geonetric kﬁgneric

es all such
i soners that
bitory activity.

understood th
optical, dia;?*' , .0
possess chol esterof” absorption

The invention relates to any #nhd*all tautoneric forns
of the conpounds of the for il a (1) possess
chol esterol absorption inhibitory as{ix 4/t 1s also

to be understood that certain conpounds ofF the fornula

(1) can exist in solvated ag.well as unsolvated forns

such as, for exanple, hydra Bd forms. It is to be
Wﬁhyagﬁﬁ@ﬁ@pﬁf&@@ﬂaUME;inVention enconpasses all such

sol vated fornms whi ch possess chol esterol absorption

inhibitory activity. Grefggred aspetts of the

i nvention are thoif/fﬂlch eIa%? to|jt he conmpound of
fornmul a L II}II OH
o R

I

wherein L is a displaceable group;

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




(1) or a pharmaceutically acceptable salt thereof.
Anot her aspect of the present invention provides a
wonrewmassist or preparing a conpound of formul a (PET/SE2006/000741

pharmaceutical |y acceptable galt, solvate, solvate of
such a salt or a prodrug thereof which process
(wherein variabl e groups ar& unl ess ot herw se
specified, as defined in fo Yol a (1)) conprises of:

or anficB$A8S ddnvakioa ek dd; Witk W%f%nﬁtﬁﬁ w.a (1) (H
with a conpound of fornmula (I11): wherein L is a
di spl aceabl e group; Progéss 2) raacting an acid of
formula (1V):. (1V) or gn acHi vatigd derivative
thereof; wth an anhg (V) Process 3):
reactlng an acid of roulia (V1)) ( or an activated
derivative thereof, with gn amie of fornmula (VII1):
(VIl) Process 4): r educi ng a conpound of fornula
(VI [1): (M11) Process 5): (€mcting a conpound of

nmpound of forrmula (X): (X)
> Pmcﬁ’f ’ieﬂCtlg‘gi%‘a%C@fsémFﬁ‘g@zgﬁe group; Process 6):
reacting a corrpound of formula (XI'): (XI) whefein L is
a di spl aceabl e group; with a conpound ol for Ia

(XI1): (XI1) OH

R
©R4
(VD)
or an activated derivative thereof, with an amine of formula (VIL):
O
HN OH
R>
(V1D

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

(van

Process 5): reacting a compound of formula (IX):



Process 7): De-esterifying a conpound of formula
(XITE)(XI1l) wherein the group C(OOR is an ester
wgnrowsp37and thereafter if necessary or desirabPeT/SE)006/000741
converting a conmpound of thggf.ornula (1) into another
conpound of the formula (I); ii) renmoving any
protecting groups; iii) formng a Qharnaceutically
acceptabl e salt, solvate, solkvateRof suych salt or a
prodrug; or iv) separat%yg t or iomers. L
is a displaceabl e greyp; rta or Orare for
exanple,:% hal oge sul phony#oxy 2 for exanple
a chloro ?ann, feRbhanesul phonyl oxy
t ol uene- 4- sul phonyl oxy group. C(OOR is an ester
group, suitagbtaNyalues for C(O OR are nethoxycarbonyl,
et hoxycar b@nyl , -r oxycar bonyl and benzyl oxycar bonyl .
The starting mat et als qud in the present invention
can be prepared by nodi /R cati ons of the routes
described in EP O792 264 Bl. Alternatively they can be
prepared by the follow ng r@%tions. Process 1):
. f (I'l) may be reacted wi th conpounds
W“h§$&§E§%h‘§f?%ﬁﬂ?E$ﬁ the presence of a base for exanple
an inorgani c base such as sodi u@iarbonate, or an
organi ¢ base such as Huni-gzbasg, in the presence of a
sui tabl e sol vent such, as ; rike, dichloronethane
or tetrahydrofuran ag nperature in the range of
OC to reflux, preferably at or near reflux. Conpounds
5 of formula (I1) may be preaﬁi d according to the
foll owi ng schene: Schene 1 rein pMeOBz is para
wherentlhiexydidpbarzyle gfeappounds of formula (lib), (lid),

and, (111) are.c rcially avail abl e conpounds,
P mcéf:;l%b’rf@?rct & RHPRRNG ﬂ&%‘ﬂ[ai (%é}:at ure, or they are

prepared by standard processes kngwn in thg art. A
conmpound of forrmula (I11) al be yeactied with a
conpound of fornula (XIy). npouyqds f la( XIV)
may be prepared ac ng~t0 thE f ofT ow OH

g
rout e: Congounds ¢ nmul a leﬁinayobe epared by the

XD)
10 wherein L is a displaceable group; with a compound of formula (XII):
OH

3 SH
R

(XII)
Process 7). De-esterifying a compound of formula (XIII)
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(XI'Vi)Process 2) and Process 3): Acids and am nes may

be coupl ed together in the presence of a suitable
woaQupli3Tg2r eagent . Standard peptide coupling reagsSE2®6/000741

known in the art can be enphgyed as suitable coupling

reagents, for exanple carbonyl diimdazol e and

di cycl ohexyl - carbodiim de, optionally in the presence

of a catalyst such as di methyl am no

oyr i dRie org‘3 0
4-pyrrolidinoggyridine, optionally ijp theg pregencglof
a base _exAnpl e triet hybagirtes pyriginenor % 6- dorR

uch as [ utidine @gr 2
pgr,j_di #8uTt abl e sol vent Li ncRude
di chl or onet hane, benzene,

t etrahydrof uran angsdilNet hyl f or mam de. The coupling
reacti on may conv@ni entl)f beSperforned at a
tenperature in the range 40 fo 40C. Suitable
activated acid derivatives inclride acid halides, for
exanpl e acid chlorides, and active esters, for exanple
pent af | uor ophenyl esters. @®MIreacti on of these types
)t ines s well known in the art, for
Whm@%éﬁ%&ggﬁEgéxﬁgéy%gg%géé?gﬁ in the presence of a base,
and tharedftea st ddoesaryde slesitdbdd above, and in a suitable
. sol vent, such _as those described above. The reaction
1) conygiiingsncremrovne ol thsdomarla gh irig apether osmespd ofithe fpruyla £D);
i ; = ; g?(g%.Acids of formula (1V) and (V)
lﬂxeﬁgg& Sﬂnggg?gg r ﬁﬁconpounds of formula (I1) by
iii) formdéng 3 pigprihesutioaltyhacchtablp palosoivategsologit bbsiahlaysalt or a prodrug; or
V) rot{.ec%ed, si de chain using the conditions of Process
“’S%%Wagﬁ B RAEPTI YR s of fornula (1V) and (V1) may
ber, prefgsisstaby hitdoeadd '
for mul a%lw an(%?o(d\ili?lgﬂ)u dgg?dé‘ggmﬁ'{%%ﬁg%%%ﬁl?’%a@% nSbr
sulpheposy 8ERIP, ¥ exdregle achlokadnemp methandsilipbemgtloneor or

gy r red by standard processes known in the
tOhwéggﬁuﬁigﬁgggygypreduction of compounds of formnula

(\Cd0)DReie uh dstbegroep,fsartame vtk fod CIPSDR de: ﬁl@t%gﬁﬂéar%‘jn
as sodi um borohydride in a solvent such as nethanol ~at

ethoxygaghanydt Lpwexwarboay) adhsppderycatbonylp 0C. Conpounds of

f . . e
0 3R, B SREL o ST CARPARE by ppiscnins
of thepeufesiesanhePioER 8592 26AR 16 Aliatriatiedly tegnaan b Grdpatdd)by the

could .
following reactions.

Process 1): Alcohols of formula (II) may be reacted with compounds of formula (XIX) in the
presence of a base for example an inorganic base such as sodium carbonate, or an organic
base such as Hunigs base, in the presence of a suitable solvent such as acetonitrile,
dichloromethane or tetrahydrofuran at a temperature in the range of 0°C to reflux, preferably
at or near reflux.

Compounds of formuia (II) may be prepared according to the following scheme:



be debenzyl ated, Process 1 could be perforned and the

resul ting conpound deprotected to reveal the ketone.
wonowass’sd) and Process 6): these conpounds nmayCisE2006/000741

reacted together in the presg 2nce of a base for exanple

an inorgani c base such as sodi um carbonate, or an

organi c ste such asHuni gs base, in the(yresencg of a

sui tabl e {sol vent such acetonitrile,

dic or aetfane orgst etk akdr of ur ap-at_a : atyre
in lhe range of 0C_to refFux, pref y at or near
rgfTwe” Conpounds ak,chbpr mul a (|X§ and” (X1 ) mdlfobe
prepared by an approppen ate nodi fi cagjop of Scheme 1.
Conpoundg Yof fornul a (X) and (XI1) @& co Q5
avai | abl e conpounds, or they are kngwuin t heyq)
literature, or they are prepared by stan rd processes
known iR e art. Process 7): Esters of mula (XI11)

may be 4€eprotected under standard condit' s such as
those descpibed Pel ow, for exanple a methyllor ethyl
besdephot ect edLigirtirsodi um hyarex? de i

met room t(%ﬂrpera‘ty‘gr‘e_()orrpo of or htil @ OEt
ahe prepared by 8 nmodifica

of any of the
ocesses described herein for th& pre€paration of
conpounfls of flormula (1). It will be appr® ated that
DCEaINI&R, n| of eovarious ring substituents in the

DO¥etpdiinds of sthe present invention may be introduced
by stan ar(Hﬁ)atic substitution reactions or
gener at gd conventional functional group o)
nodifi atlons either prior to or |mgsd|at}y{l S
th%cesses nmenti oned a@ 3 d as such. ar@
i ngl uded in phe rocessa'g) p the (@ NS '

Q '@n§ an nﬂ&ﬂ cai' ude,3 ]
Et ao;ubst At by means™s
ubst itution r

R kyI \substl'ltl@ents and oxi dati og
subst en@he r segesprspybmdlotitaaet | on” condi t idaps
such proce S ar e Bipl disdorpoxiAmipn t he chenical art. ©OpMeOBz
Particul ar exanpl es M % 8#atdCc substitution reactions
i nclude the introdugygon of a nitro group usin
concenirated ni p#g acid, the introduction of g Cgﬂmethmﬂyl
cetarm
‘ anpl e, an acyl halide and LeW,S. goc-4sc
niumtrichloride) under

al um ni umQri Chde)*Uﬁd-e-HI:’Fi ed
(I

4
l Sodium R
borohydride

XLy

Scheme 1
wherein pMeOBz is para methoxy benzyl.
Compounds of formula (IIb), (IId), (IIg) and (II) are commercially available

compounds, or they are known in the literature, or they are prepared by standard processes
known in the art.



conditions; and the introduction of a hal ogeno group.

Particul ar exanples of nodifications include the
woedsaB7sn of a nitro group to an ami no group BYTAB2006/000741

exanpl e, catalytic hydrogenafion wth a nickel

catal yst or treatnment with iron in the presence of

hydrochloric acid MA h_heat i oxi dati o ;0
A compgund Ry fostar Ry met s PR p i HaRg Fopp iy o dmlt OB EY S
appreci ated that in sonme of the reactions ment i oned
herein it may be necessary/desirable to protect any
Compseinsi dfifvenda(@Xipé) may bdprepang ecoodding Fhibe ifplbavang eatigher e
protection is necessary or desirable and suitable
nmet hods for protection are known to those skilled in
the art. Conventional protecting groups may be used in
accordance with standard practice (for illustration
see T.W Geen, Protective Goups in Organic
Synt hesi s, John Wl eyand Sons, 1999). Thus, if
reactants include groups such as am no, carboxy or
hydroxy it may be desirable to protect the group in
some of the reactions nentioned herein. A suitable
protecting group for an am no or al kylam no group is,
for exanple, an acyl group, for exanple an al kanoyl
group such as acetyl, an al koxycarbonyl group, for
exanpl e a net hoxycarbonyl, ethoxycarbonyl or
- but oxycar bonyl group, an aryl nmet hoxycarbonyl group,
for exanpl e benzyl oxycarbonyl, or an aroyl group, for
exanpl e benzoyl. The deprotection conditions for the
above protecting groups necessarily vary with the
choi ce of protecting group. Thus, for exanple, an acyl
group such as an al kanoyl or al koxycarbonyl group or
an aroyl group may be renoved for exanple, by
hydrol ysis with a suitable base such as an al kal
nmetal hydroxide, for exanple lithiumor sodium
hydroxi de. Alternatively an acyl group such as a
- but oxycar bonyl group nay be renoved, for exanple, by
treatment with a suitable acid as hydrochloric,
sul phuric or phosphoric acid or trifluoroacetic acid
and an aryl met hoxycar bonyl group such as a
benzyl oxycar bonyl group nay be renoved, for exanple,
by hydrogenation over a catal yst such as
pal | adi um on-carbon, or by treatnent with a Lewis acid
for exanple boron tris(trifluoroacetate). A suitable
alternative protecting group for a primry am no group
is, for exanple, a phthal oyl group which may be
renoved by treatnent with an al kyl am ne, for exanple
di met hyl am nopropyl am ne, or with hydrazine. A
sui tabl e protecting group for a hydroxy group is, for
exanpl e, an acyl group, for



exanpl e an al kanoyl group such as acetyl, an aroyl
group, for exanple benzoyl, or an aryl nethyl group,

woaooeaszispl e benzyl . The deprotecti on conditi ORETSEL006/000741

the above protecting groups W4l necessarily vary with

the choice of protecting group. Thus, for exanple, an

acyl group such as an al kanoyl or an aroyl group nay

be renoved, for exanplehggg hydrol ygis with a suitable
tal

base such as an alkali nf h d& for exanple
l'i thium or sodi um hydr Es rnatively an
aryl met hyl group su%h a béerzyl group may be

renmoved, for exanple by hydro ation over a catalyst
such as pal | adi um on-car bon. Azgﬂltable protecting
group for a carboxy group &) forRexanple, an
esterifying group, for exanple a nethyl or an ethyl

gropp whi cih nmy U@VWeaneq, for exanpl bydr ol
Jfgﬁﬁv& ase:gién_gs sodiunt hy di OXIde <ﬂrmjor'é nﬁ%% o
tyl

groupawvhl ch nma @ rermv ToL&xampl e, Os M
treat ment wdsheran acfd, for (exa Ie aﬂ@@rganlc d f\
si® as trifluoroacetic acid, or for @%agple £y benzyl
group which may be renoved, for exanpl e, by (XiVe)

hydr ogenati on over a catalyst such as

pal | adi um on-carbon. Theoprotecting groups may b
renoved at any convenlgm& stage in the synthesi squsi ng IV

conventi onal technlques\Mell known i n the chemc vy
rt As st ed herelnc Ore xlvg) conpoynds_defi ned _<:>_

resa oin ntlon jossess ch @Ldi‘ﬁbsorptldw R4
ﬂ*cfnhlbl 4 th od§3E_ Prop es nange assesset —
owu3|ng3t e f omnng @H@Ioglcal %t est s. W) t%ﬁgwmgommmmm

R3

- Wit h Ve o

R3

of cholestero absor pti°0n i nhi bi t axisn)( Ay’ C57BL/ Gyiisceropyiamine
femal e m ce were nai ntai ned on regul ar chow di g
housed in individual cages to collect faeces. M ce
mer%’%ﬁs? for 3 hours and the;ﬁiavaged wigh vehicle

--780C - RT

Hal f an hour | ater e mce yeke gavaged
bel ed chglesterol. g {E;x:Xafte¥\the 14

gavage—bloesd sa L aken vi a tke
| asma pr &hied tog rm ey how much  heomeon
chol estergl were apsorped. 24 hour & af t he gavage
of g chol erol the mice were bl ed .plasma were
pr epar ed fé?,%naly5|s Faeces wer &¥B| | ected for 24

hours to assess absorption efficiency. In vivo testing
of chol esterol absorption inhibitors (B)

Q
O\)L CH

C_
gadl a

(XIV)

R4

Compounds of formula XIVi may be prepared by the fo!lowing route:

Toluen
p-TSA

H™ Y0 Dean-Stark
refiux

OH 0 &
o
Br\/u\oEt /\gst @
D ——
NaH

F{4

(XIVi)
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C57BL/ 6 fermal e mice were mai ntai ned on regul ar chow
di et and housed in individual cages to collect faeces.

wohew/sese fasted for 3 hours and then gavagedp@riSB2006/000741
vehi cl e or conpound. One tq4en hours later the mce
wer e gavaged wi th radiol abel ed chol esterol. Six hours
after the 14 C-chol esterol gavage bl ood sanpl e was
taken via the tail and plasma prepared to determn ne
how nmuch chol esterol was absorbed. 24 hours after the
gavage of u Ccholesterol the mce were bled and plasma
anal ysed for radioactivity. Faeces were also collected

ours 0 as eﬁ§ absorption efficie

Proc%;g]&é rzzlté%grogeis JEACHS & PRUNCE MY bel\gggpleﬂﬂtogprheég} Ugeprgsence of a
suitable cOupls@rBAgRhK Stdadatd pplilis &.ﬁtphﬁg r&agent8 BAGWA in HERRcan be

and hypo-responsiveness to dietary fat and chol esterol
emplayasiag spiishle soupling reagenisclor agpniple carbvmyldamoﬂava]maa@. lity

aiey AR Tcatuocirl By LeERa R B RE S Pl tys ek pon 1

dimethyingiateyrialineadysiop ol tin@ytidmiecosionalip ﬁgthb @ﬁfs@ﬂ:esdf djafSfor
of mice, J . Nutr. 1997 127:1344-1348. 3.
exanmpiy friglhyl aamnwymbélﬁs%%@ sallqﬂ-pylrmm@;sud@hééﬂ@udme or
2,6- d‘fj kdrk @ﬁtgfbﬁ]ﬁﬁm'e nSl?ith‘Bkees%‘i Hﬁ@&% k@ia&e&nﬁﬁé’ / d?&llgr%grxethane
on c ferol responsi’veness
benzﬁm tefrahﬂw&lrm and]cﬁﬂjﬁth&%nﬁﬂrﬂlﬂé’ Thklcdhplidglrdact @t may b@mlemently be
%9 l e 3 gave 73% i nhibition of
Perf% TR R 6iﬁtﬂe|°<§ n Qf@r‘@c@dur e A).
(i W .
|I%Ft§| a%ﬁ@r%?c{‘ 1‘%0— g%o tlggi er oqe 3 1(si El:ré i ?or%g?@ﬁl%c? élr%eghgndes’
and aamb esthrs, Hos¢xaatplopentdfh@r&henyll estegs. G’he Eeaatmh ef thegatvpes of
h%bltlon of %H$>cho est er ol absor tion
compbipes i AE IS SARED ¢ g oF PRARDIGRUcRabe feAgted in the

preseh&/ 6N hRE sube 5§th'o§e @és@x\ﬂ)éd%o@e Qﬂ@ﬁﬁ@%ﬁﬁ#&@lwm such as those

conp05|t|on whi ch conprises a conpoun for ?f%
descrgredgbptra il heceatide aaly goacngmtiabe pefainted aal tvmperature in the range of
_4Otsg¢%ﬁt e of such a salt or a prodrug thereof, as

imed hereinbefore in association with a

phag |

o L ) A P PLpt Ry 28 pGBbY & of Klifhuta ) by
reactingifam sithahe aprofroate, eptiopdlly pastected aideathanr ustegphalcenditions of

Proc%sgg Q@Eee ngtfyreﬁ/, Fcﬂa %ﬁ?l N g]tv)c?rﬁf d}ﬁgg@g 2)\Ir/eep21?edsby a modification

of SchéhaiBi on) as a sterile solution, suspensi on or

emul sion, for t‘PI I _
Amines of formula (V) and (VII) are commercially available compounds, or they are

known in the literature, or they are prepared by standard processes known in the art.
Process 4): Reduction of compounds of formula (VIII) could be performed with a hydride
reagent such as sodium borohydride in a solvent such as methanol at temperatures suitable
between —20-40°C.

Compounds of formula (VIII) can be prepared from compounds of formula (II1), by
deprotecting the benzyl group and performing Process 1. Alternatively compound (ITk) could
be debenzylated, Process I could be performed and the resulting compound deprotected to
reveal the ketone.

Process 5) and Process 6): these compounds may be reacted together in the presence of a

base for example an inorganic base such as sodium carbonate, or an organic base such as
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adm ni stration as an ointnent or creamor for recta

adm nistration as a suppository. In general the above
woaopasiseons may be prepared in a conventi onaPCWSBZ®G/000741

usi ng conventional excipiepfg. The conpound of fornula

(1), or a pharmaceutically acceptable salt, solvate

Humi%%bﬁﬁ%@%&% o SR el S50 PSSR g o

tetraﬂ;@ 1@1931?% &g{iufegﬁ (t)lﬂzeal‘ag (rg’rﬁg O/ E)SLB d(”?{:“ érﬁ% &a@gf %E,QIQIeﬂux
pr@mnpmmda of fmma;tme(ﬂ]X} aal (XD efafyénetplraq;madﬁgean dppmpﬂatajmsélﬁcatmn
such as a tablet or capsule will usually contain,
Of&Z%W xanpl e 1-250 g of active ingredient. Preferably
a @&h%%n@@ §Ffdr1‘i‘1ufah(9() g Qﬁll?ﬁre%oﬁgnémfahg avARbld &)ﬁ’ﬂ;ﬁ‘)ﬁh&'s or they
0.1-10 ng/kg is enployed n anot her aspect a
are koozein the fitsatnmg er ey Ore(prepdedipy dgndasd pwpb&sysekhovsmundh@art

Proc3 % disals ot Ry K Stk e B esleies St RGN apeh as
thosel d¥ScrihRit IbEloRk0 $6r dMahdpld ERBGTRSH diylRSteY Alak &€ d@ﬁi@@é&f@dwm sodium

upon the host treated, the particul ar route of
hydf%i@@ﬁ imimsethanol QWOO%TGHmh@tlE@verl ty of the illness being

? &ir?él(sj Sg% ﬂ\g(géﬂlg?r? e%cp@f g‘g{%ﬁg’; o tlgn ogargy of the
procq@@arstdesdﬁbaﬂ hpid o the pﬁ&ép‘@ﬁttbnrtg cbmpamﬁdgrdﬂfemmﬂs pgct of
the present |nv§nt|on there is provided a conmpound of

t hé Vil prrapRieqiptpd thyt C%ft%% gt e vatieyseing Sebsiiuengs gpihe compounds of
the pRtdtinRd Mﬁlfnglg b ¥ %hﬁ?&h@m%ﬁia‘ﬁc Qﬁbsﬁ‘it&foﬂ%é&%ogs or
er el n ore for

t her eof, fined use 1 n a net
genemtedﬁ)mhytramnabfuoctlmﬂabgmpp utodifidatiend avéhet podr ta or 1mmed1ate1y
WarrrE | ooded ani mal guch as Iman Ve thée faound th
following the ROGERSERTERITEADPYE- pRrbasiek afiog it %PIOS?SSé‘SPeCt of
the up}réaﬁ@m@wt feadtidnd a%@?&ﬁlﬁ@&'u@nssﬁkhde ot &@a&@ple IRk YREBoRbS a
such a salt or a prodrug thereof, are effective
substgthertdytresans obiys aoptatio substitition teaction, apdicion of slibsgtugnts, alkylation

the.tre of dis st at es .
of st Sidpighh g MURRMIT R TR e ok AR R B ioRFanditions for such
procéiatraed Well kowh ithd $hEEicadt. PRRidunY @ﬂ&hﬁl@s M"ﬁbﬁlahésubstuutlon
provi ded a conpound of the formula (I)

reactiong elitde e Jélapﬂyctw@éé Bta{BY BroyR |u'§mg§@w’atréted S8 acid, b
intro %Ian %g ﬁx?géyl %% 61% %dgc}st’lgggrﬁn@%eﬂ Mn?al%@falnﬁ g,%wm :«t1c1d (such as

erern ore ica ccor
alumariah eehl drdde) unéderdiriedEieCafty easrtdu@crnst the ﬁﬁmc’mcﬁmouf atedkcylih@oup

using prelH LBlfs SR |vis oid et iog LRtiniut siop e wler Eriedled Crafts

condfieal A3 fntr8udion 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
protection is necessary or desirable and suitable methods for protection are known to those
skilled in the art. Conventional protecting groups may be used in accordance with standard

practice (for illustration see T.W. Green, Protective Groups in Organic Synthesis, John Wiley
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prodrug thereof, as defined hereinbefore in the
manuf acture of a nedi canent for use in the production
wohom/ 16k est er ol absorption inhibitory effectPCW/SB2006/000741
war m bl ooded ani mal, such ag,;man. According to another
feature of the |nvent|on thére is provided the use of
(1), or phar maceuti c

d of_the f |
a0 S3u5 d9P3b 1 60 4 ACE VHLUE SNEs S0 Brarade P AEbaSHIE Tyogy 1t may
be deBEA 14G:bRE ﬁ@grou?%P d&iht Be ﬁlqu I BOROBER Shck Befche

product’ on of estero sorption inhibitory
efA edtablepratesangrgtoup dotenh aminoat alk:ylmhncagroupms, fédeaxemple, an acyl

ere th uct on of chol e ter or ption
groug) heh i AAFEY G008 e eeth o cIGHE ML EREB o grample a
meth&ly%tn%@nyls inbRRaybdnl & k@R arbbaylt é’i@uﬁ raﬁ %?Tﬁeihoﬁircarbonyl group,
yperlipi daemc conditions in a warmb ani na
for e@mhe benzirkon ycarbletiyli cyraalargyl |gsoupefcarteesrnp1@ benzoyi.rBwtdepratection

condiﬁf)%d S! libeo%gg%aote 1?}% @tf?‘}%gs ?eggaﬂqa g?ﬁrydv%{h th3 %ﬁ&cg f protecting
grouf TRes, 6t a0 a8 ta@j/l@mp?ksdch lag Bn h@hﬁoyl or alkoxycarbonyl group or an
hyper pr ebet al i poprotei nem a (hi ?h VLDL

aroyl igyeyey apy PO Ve Eof Ay BY hipdre: ﬁtwmmgtable base such as an alkali

metaWJ ‘iﬁtﬁ Ifﬁ?ls%%fgx O%elgﬁhﬁ%nmgg ?}dnh Bgﬁﬁgﬁ%' Rg&ﬁl\/\%}%}ﬁg@ acyl group such

as a tammbarbsm fgra:apf I:cﬁajfl be Fehhﬂ(f»hdr mrmm@lg I8 tﬁda&ﬁeﬁt@xﬁﬂhaasmtable acid

ment di rent .clinical_condition ch as

as hygw@roegauén s or howbpricatiler Bsfilgoroaéﬁ%ql rdn

S S R P T

examgles bﬁhwogmldn overscatayst du@eaqmﬁadmmacatbm or by treatment with
nfar.ction na c S, [ as

a Low? a2 et Shimely Sorhe R FirBiot ap B/ S lePle ol BREL @ braserci erove

for a pEmABAAThino \LROMES, fo Mlatmalwﬂg%dpe@m@m ﬁla\y%riémoved by

aneuri sns, stenosis, restenosis, vascul ar p agues,

treatrges 6lithean afllsxlmyu@t mgkmpkdun@bylaesmmmm@ymesorm bydrazine.

t| ti.mal thigckenin
i NARg BeleP s bk 8o Bapb ) K6 RRb . SET e, o
examptuamrdl)leﬁﬂosﬂ grdlip @llﬁﬁl aaradeﬂyr an erdgm Eroupcidaesdngpla bé@is or n
a warm bl ooded animal, such as man. It also relates to
arylmethy! grugy as skansple berai oEhq @e@&gwéwnc,c@n@ﬁans}/fori thgrabove protecting

grouﬂ'ﬁﬁgﬁg&s?ﬂ%%@{l‘?itﬂlt &%ﬂ:‘é%tf 'p&ﬁectlg\g%'r&% dQ f6d 84 & ample, an acyl

per’i phera i seases, str transi ent.
group sch ae Bll elkatdyd ©k en aroyh gwap mdyl beodedval) forexamplec by gdrolysis with

ol B0 SR 2 SRR Sk SR TAShE  Shaum hycroic
Alternatively an arylmethyl group such as a benzyl group 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 hy&rolysis
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
acid, or for example a benzyl group which may be removed, for example, by hydrogenation
over a catalyst such as palladium-on-carbon.

The protecting groups may be removed at any convenient stage in the synthesis using

conventional techniques well known in the chemical art.
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effect also relates to a nethod of treating and/or

preventing atherosclerotic |esions, a nethod of
wonrewantisng pl aque rupture and a met hod of pr oROTISEZN06/000741

| esion regression. Furthernogge it relates to a nethod

of inhibiting nnnocytes-nacrophage accunulation in

at heroscl.erotic | esions, a t.ho inhibitin

et BB SRRSO Fose TR HHHOAR T GER i e geeSp invettion possess
chol@ti6r DS G A bR IhehiRF) BRSityaTHERE B%beﬁfes'nmyﬂyésbéﬁge«f Hﬁm the

destabilization of atherosclerotlc | esi"ons, %
followmglppbqueﬁg atherosclerotic plaque rupt ure and a
\Qa. The production of
ory effect or a

o |_ LS:
c hcs’eBL/Grfehaﬂemeé lwfé& zﬁﬁﬁle@ﬂedain&egmﬂ EHoRSdibCar H@S%EJ&% individual
of treating sitosterolem a. Conpounds of formula (1),

cagegto c&llsﬁgaeﬁgg ddiceswre {psigddept bonre a@@th(en ggvigedvath vehicle or
comicﬁﬁln& gtfl h?ﬁfqgkﬁﬁtht%?!gg er/grnet ga%ge% foégboglf:ga%lesterol Six hours

after Aez'é ﬁbcthmstesol[gaSE@SlﬁocécB@mﬂ@r W Mh Q/mh@ 2&19:9@4151155)11151 prepared to

Therefore in a further aspect of the invention, there
determini, oy Pt CHOEFASOHIAES BROTPER. A hougd after She gavags of " C-cholesterol
the nggfﬁe%oog%a étlr@élﬁﬁn%&r&g%&&gﬂkﬁe@g%éalys? ‘E*Aé‘ée@ wedd %cﬁ@e&:dcﬂn 24 hours
to asmsealtsnmﬁton@tfﬂqwmyentl on of Al zehei ner' s D| sease . '

Is.of fo la (I r a pharmaceutically
Inv”éoefgtbqgaou @M@Mﬁ hh of. such a salt or a

p r @gywaf&ﬁme PhicEB¥reahSQtaRASMBLHE: dHdwl A& atnfd%bmh individual

prevention of vascular inflanhation (see t
cage%r)@a:,qagp@ fyoee e W§38t6¢fﬁ@rieh@1re aichthan gavaghé m@s‘«phmle or

com g 15od BUERLER LURE ey )0 R0 TRV gt 5

hours&ﬂte\z‘aliicﬁ14 CSﬂidY@tﬁol%favsg&ho&i Sehile Yas BakBf QBItHE ta‘ilrh%ﬁ‘iﬂ’zfsma
for use in the treatnent or preventi on of vascul ar

PreparRd [OAREETRHIOVABEIGh ahtlesterel was ehsorhed. 2ekauus eftwtthe gmege of " C-
chole@f%‘?ﬂ%e Rﬁcetd?& ’Egga?nﬁ Pa{émta%ﬁgsr %dsfop ¥a%Y41aggv1{ aecg nod 6% also

produci ng a ch abso Iron"1n
collettad fonidriubd toaseds aomtion eﬁmﬁdmogrs man, in need of such
Refe treat ment which conprises adm nistering to said aninal
fective anbunt of a conmpound of fornmula (1), or a
1. E.phainaeeyl MRl M/ TACGRMeAP! & §8kimaRObVRL Rils S lﬁ’i{[ ¢ eBheut.
such a salt or a prodrug thereo The chol est’ero
Hypesibanskiyppapspionsiv griesoioydietetyi fat and apelesteed ahengiintived orie: scarching

ed as Yo} i nvol ve, in
for JBY R sRRRUL B SR 5 R TSR TSR Gre o more
2. C.® Qeiter, P. N. Howles, D. Y. Hui. Genetic variation in cholesterol absorption
efficiency among inbred strains of mice. J. Nutr. 1997 127:1344-1348.

3. C.D. Jolley, J. M. Dietschy, S. D. Turley. Genetic differences in cholesterol absorption in
129/Sv and C57BL/6 mice: effect on cholesterol responsiveness. Am. J. Physiol. 1999
276:G1117-G1124.

Administration of 0.2 umol/kg of Example 3 gave 73% inhibition of “*C-cholesterol
absorption (procedure A). Administration of 0.2 pmol/kg of Example 4 gave 75% inhibition
of M*C-cholesterol absorption (procedure A) and administration of 0.2 umol/kg of Example 5
gave 78% inhibition of **C-cholesterol absorption (procedure A).
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substances and/or treatnents. Such conjoint treatnent
may be achi eved by way of the sinultaneous, sequenti al
wonomapaisat e adm ni stration of the individual PCT/SE2006/000741
conmponents of the treatnent.qgAccording to this aspect
of the invention there is prOV|ded a pharmaceuti ca
ound of the formula (1), or a

duct. conprising a co
p h§ gt® & fjrfher aﬁﬂ?équfng? mvenifqn therg|is proided gl phatneacgptical

filbndwiSigh EoRpr Hgn
Comlﬁjér elnnbef or%l g % an a d| tclI %ﬁ%ﬁﬁﬁlﬁopé%r?ae aﬁﬁg sl,l (t)l?al y acceptable
salt, Scﬂmtb" sobrate ofisbsit asaleospdefugribetedi; nedefimed heleua:aﬂ)ratn association

i tional. ol i ent for the conjoint
Wlthtarp Mﬁ% Cc?w ?Fé’?arb?epﬁggé? ’g Gt anot her aspect of the
i Wﬁé‘édrﬂﬁbsﬂfdﬂ%n&y%@ﬁ%nﬁfsuﬂ‘tﬁﬂ@fﬂr%rél la}lmurﬂtra%op for exar?ple as a

phar maceutical ly acceptable salt, solvate vat e
tables oe¢apaule.aior parﬁntarabm@ntxug (nbldigfiptramepolse Sld:d:n‘l:anesltsenmzimuscular

el BT o e RSP B3P RES or i
admigitrbSors & atAdifSnens O 84 Dr Br r84tEIMdRBhkSatRIn RAQAUPPSRtory.
thereof. Suitable chol esterol biosynthesis inhibitors

i N gsaera s abPVECOTRRNGHICAS 1Ay MeiDBYHaOIdsN asqDednsiesal manner using
convéﬁ/tﬁfngﬁélc?pléxﬁ i bitors and squal ene epoxi dase

tors sui tabl e squal ene synthesis inhibitor is
s qTiizd mrnpnumd of fc&‘mﬂllza(lﬁtd)irh@hh@n&ﬁmaﬂaﬂy @cc@ Qbier’aﬁesolvate solvate
|nh|gltor NB- 598, In th|s aspect. of the inventio
of suph salb B BR ﬂlﬁfth?rstﬂé nprmallyge adnppigicrrdde gty aar blyoded animal at

a um@&é‘s%%ﬂﬁh ?neslﬁﬁ;%e ofrsragbl\@ﬁrﬁate (y?tI@O éﬂ%ﬁﬁﬁfﬁaﬁ?lot 022503ng/kg,

rodrug thereo be adm ni'stere assocfi ation
and t smnamllwx@v@os a\theeamuumbr affdatlbe dase, A@nit dose form such as a tablet

B T T O A XTT N
dose e the Ghaeayfi 1047 ﬂaglkfgr ?am&h@ﬂlﬁr@qe}ﬁ ﬂné@{%hé’ erApIOSE. fﬂ? bother aspect a

salts, solvates, vates of such salts or” prodrugs
dailyideas wghe saas of @a&lriﬁbm\géﬂglls Rmpmyed dn heaspeet. of Fag iniventicarthe daily

T A R ——

will Mhssaﬁlyaiel VriedEysS R upoﬁ l‘ﬂlda KRB tivasd, &ld partitWlardoute of
phar maceutical |l y acceptabl e salt, sol vate, solvate of

adml&%ﬁﬂ%fl &ad fheéPVf‘dltb PBH}eaﬁnqSh beias freatad fAGoprbingly dhe opsismam dosage
may B¢ 8bihinpa By beRiciober 0o 8 (UBTRERMUAR Phicr
pré&chonding tea fother @sppe(rdf thaprasens irvention the@tioproaridedta ddmpound of
arrm euti ca acce bl sol vat e,
the gLl P T rnpog sl S6ePLR b Sith op Bl OF Al gt or a
prodi@ihdrést, & deFindd hbrelnbeflrOforast al d Meddl oF Hfb‘pﬁ?llaémc 6} therapeutic
further particular statin is rosuvastatin,

treatrpﬁ&mﬁﬁmldmdeﬁaann@pwblaenmlt sol vat e, soI vate of

;;wtglh%m? i%utnd Hat & cro(r)lgprolljlgds cti]e%ne Qi the p? rsgrgt%\?entlon ora

pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, are
effective cholesterol absorption inhibitors, and accordingly have value in the treatment of
disease states associated with hyperlipidaemic conditions.

Thus according to this aspect of the invention there is provided a compound of the
formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug

thereof, as defined hereinbefore for use as a medicament.



10

15

20

25

30

statin is rosuvastatin calciumsalt. Therefore in an
“Kyﬁggingﬁnal feature of the invention, there T%TH&QM%%&@41

a conoi nati on of a conpound of for mul a (1),

phar maceuti cal | y acceptabl eggalt, sol vate, solvate of

such a salt or a prodrug thereof and an HVG Co- A

reduct se |nh Q har. utlcaII ce

PSR o pBlnR s 8 o 1BRHOR B i SR bk PSR 2 Smpouna
of the fogherf(), Jﬁ‘zﬁgl%frﬂﬁ@euluﬁal%na@@ﬁhﬁlb eftalsofvas smeat@t)f tl@ asaltora

i nvention ere is provided a method fo )roduci ng a

prodrgg &e@@,ﬁeascﬂeﬁnm\mrmﬁgef@fq iadhe mn@favtaremfm ra jeameniiferaise in the
produgg&li] of'2 f@&’tero ab@&?&gﬁ axhhﬁﬁ%(f}y gfnfgcgf gg?{aln)@{feglgﬁ%eu natanJ?ﬂS §ith as
Inm1conpound of fornula (1), or a pharmaceutically

acceptabl e salt, solvate, solvate of such a salt or a
prisaPising eenether featuse pf hedmwatian theemis@reyided t§e use of a compound

t f f
of themgﬁfé%_(g %ﬁf@é@&xfﬂﬁ X\@c%&a@l@ s@l@ sgﬁ&#e\ég%gﬁg Ilég glﬁ‘ﬂ a@ftora
prodrag d&p&tcﬁkﬂs&ieﬁaéd hersmb&@tﬁem th@ pmaumamf ofsauﬁbleateﬁﬂlabs@pnm

t her eof cordl n a further aspect of the
mhlbf?fv&ﬁ'&%gfdﬁ aWpEpbleg e&r%@ma Eiu S maceut i cal
Cameal ¥hase tW@[%rBau&%fo 'a%ﬁ%le@tefb@ QE’S%E’&{)”LQ)HQBM%RB}?’&%C{ &da
or a pharnaceutical |y acceptabl e sal sol vat
cholest@w iﬂveermfg effigctis atageal, smtnbl}athpsrrokate@go thedreatmfignt af ﬁylmlﬂlpldaemic
e|nh bi t,or

cond{FR AR i BPHET oL, BhrOls e BRRRIR i tal i, tregtment of

dyshﬁﬂ&ﬁfc%n&ﬁ@ﬁsﬁﬁfd dibdtd@s %@éﬁ &tH &@Bﬂftﬁidaan@a hypertrigliceridemia,
armaceutically acceptab | uent or carrier.

hypergzé@bmrﬁ@meana(mgh R fa@sﬁxg@be&hppmt%meé@érﬁmghmm on
ropl Sy BB By OB G R Blprocicm

and hyptb alptiadiposrotenmingia QIfOWSHDﬂ'L) s Wlatm{bﬂocﬁle@ Exmd[aﬂl,g;ut:llﬂ ey gaf.,

an HMG Co- A reductase. i nhibjtor, or
Furthﬁwaqrﬁatcré@qu éatheyreatpap capifered P{mw%ldaovén’ﬂ@ns sih\pa pdhegsclerosis,

arten?é&‘fé}ﬁﬁs Saﬁlh hBlia, ﬁ@ﬁ'&gb6tﬁed'o%8ftlon@%95u‘ijér'2§(sﬁﬂct?on endothelial

urt ect o e present Invention th
dysfupctpor, dieait ﬁulhret, CQIDIIWTYIT@BJH gliseases aachopoarar difeafey, myoeardial

. I or_a phar maceut aII ce tabl salt solv te,

inforigh, abin et O g PLBL VesP el PR g aRBs O Gt govasculas

tissudsish& asuidhalt, HOSRICst@attre, RiteASs dMGR; ﬁeﬁﬁ@&ﬂ@ts@e%%sm restenosis,
inhibitor, or a pharnaceutlcally accept abl e sal

vasculasiplagues, veestulesfaiiioftregls Aeukog b, manoaytps @mi/@rgnacrreplwﬁ
1nf11t11aﬂof?, 1§t?rﬁgﬂg1c%ﬂ1}xg,qgesd’il%%hmg{ng 1n?&90us and surgical trauma and vascular

thrombosis, stroke and transient ischaemic attacks in a warm-blooded animal, such as man. It

also relates to the treatment of atherosclerosis, coronary heart diseases, myocardial infarction,
angina pectoris, peripheral vascular diseases, stroke and transient ischaemic attacks in a
warm-blooded animal, such as man.

The production of a cholesterol absorption inhibitory effect or a cholesterol lowering
effect also relates to a method of treating and/or preventing atherosclerotic lesions, a method
of preventing plaque rupture and a method of promoting lesion regression. Furthermore it
relates to a method of inhibiting monocytes-macrophage accumulation in atherosclerotic

lesions, a method of inhibiting expression of matrix metalloproteinases in atherosclerotic
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c) container neans for containing said first and

wo B66Rskdosage fornms. According to a further pa§pg8bocRbo741
the present invention there is provided a kit
conprising: a) a compound objtornula (1), or a
pharmaceutically acceptable salt, solvate, solvate of

..such al.t or..a prodrug..thereg together with a
tesioh § redheie e e RGP, SR 1, afpetod for
preventin g bthetstle 88 pURUE Qlipthiredhd aMndthdad §redtih £ dHGERS Bngina.

inhrbitor, or a E@arnaceutlcally acceptable salt,

s ofhegrreducsion pha ehelestergbtbsarpsignintabitery sHeefraig chpleptersd lowering

effec+ %§§%eza§§sqg d 40 5q 91&)&%?1?1% Isf?%él:t%of%ﬂga c) container neans

arning sard second dosage forns.

Accehsliunds bbfoanala (&), of & pharfrRcaltichitgadcay@bleisah, sohartes sblgate of
provi ded the use of a conpound of the formula (1), or
such g syhar Hpredig thereimay slsp hays wlugipithe Leptmpghtcor psgyepaenof
. . f -
el BT B SuRUOWY GOS0 0o0 LAB g or v
inversiahi thereal ydlvaled saoumbenddf onahladl)s at & plermacqrtioaliyugceptable salt,
reof , .in the manufacture of t%rrmdi canent for use i

t he n
solvaih SOINR1E 9f B4NGPalOr 4 RERBHE E1eE7o51 LOF Bkl ithigrestmgiior prevention of

AlzeRG§8F 8DNGade0 a further aspect of the present invention
there is provided a conbination treatnent conprising

t Heoraplerinds of foaminlar(Ih for aphahfaceiticakky asreptableshlt zsolvate, solvate of

conpound af the fornmul I r_a.pharnmaceutical l
such § SR Lirolragtfieeo Oy afta hidyeis B B BERESLBrifiention g vasoutr
inflafrRE 60 (et FTeR@InpleOWT 09102dox4}. qheth@E ik BlttRr aspect of the invention,
pharmaceutically acceptable diluent or carrier,

Wi t h
theretipprogjded pcampewrd okfogneiatDapr dphasepeguaicaly acceptable salt, solvate,

> ; ; . ]
st 581 L0l A SLLE U kel P EUEER s
inflaigalation.sol vat e, sol vate of such a salt or aprodrug

thereof, optionally together with a pharmaceutjcall.
actesrding & yiuripsnicagie eﬁﬁthr% aspect §F SeyiBYGRiBh Gisaietd provided a

methta‘?ga FodBHE: @RI ajﬂs&gﬁg% g{}j\ibﬂéﬁheiff ERPGMEh Blooded animal,

ment. “According to Itional further aspect
such of mahgnmeedeftuch treemicnowhichepmpiisespdoinigedng to said animal an

combi nation treat conpri.sing .the adm njstratiqgn qf
cffecf f¢ BRP R § SOROUN ClgP ARG SUHER ST Cp RS PRI s, solvate,
solvatd of sulk a 3alPBed pREftthedbl.y acceptabl e salt, solvate,

sol vate of such a salt or a prodrug thereof,

opFticchalasipral ehearaen whititosy sshiaitideBad heatinefatsantt brapplied as a
sole tgi#agg gé rrnggf (ie&g)(ﬁj‘%%’ ﬁr{ %c%dr{\%(%nlhtgtnar% igq}fn% {)trat:ﬂ)g( Qentsk Phg at im%lre other
substaided lhhdYpr BE¢aindAS eSuch conjoint treatment may be achieved by way of the
simultaneous, sequential or separate administration of the individual components of the
treatment. According to this aspect of the invention there is provided a pharmaceutical
product comprising a compound of the formula (I}, or a pharmaceutically acceptable salt,
solvate, solvate of such a salt or a prodrug thereof, as defined hereinbefore and an additional
cholesterol absorption inhibitory substance as defined hereinbefore and an additional
hypolipidaemic agent for the conjoint treatment of hyperlipidaemia.

In another aspect of the invention, the compound of formula (I), or a pharmaceutically

acceptable salt, solvate, solvate of such a salt or a prodrug thereof, may be administered in

association with cholesterol biosynthesis inhibitors, or pharmaceutically acceptable salts,
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inhibitor. In another aspect of the invention, the

wo %egmewund of formula (1), or a pharmaceuti calplof/skoo6/000741
acceptable salt, solvate, solvate of such a salt or a
prodrug thereof, may be admippistered in associ ation
with an il eal b|Ie acid (IBAT) i nhi bitor or

solvali{cip gt i s OF BARUGEN Wer G Pl ?@Eqs@r%%%%aﬁxa

inhibROS $&SSdNIMBES-A E‘éﬂu@taﬁ@frﬂﬁxtﬁﬂ&é ¥61\Ia2’enfe@5/ntlvl§§s inﬁ1b1tors and squalene
conbi nation with conmpounds of present invention

epoxndasmnb@émdéwrtabie dquadans smmlesmsﬂudmoe ist squalegatiroliagda suitable
]descr 93%%@% WO 94/ 18183, WD 15 94/ 18184,

Squalgy ‘3’4’/" 6%‘?1 8, WD 96/ 08484, WD 96/ 16051, WO
97th 338 8hec¥d 1881 EéAEG, R &ﬁﬁgp%%il@ f fdfﬁu&&m@;ﬂzghar&?@ceuﬁcany
98/ 56757, WO 99/ 32478, WO 99/ 35135, WD 99/ 64409, WD .

accepiatle aaly 90lvyie byate eBsech aerloor 2 p39izug theyeoh mpeyisdmpgstered in

sssocfog 3 HRQEp 2R kel il i a8 Srenlf sas

solvat3| B2, of BErOH 55 e drWi tHEHE 61 S618abl&NAMIL (0648 3&]ucki€® inhibitors,
01/ 68096, WD 20 01/68637, WD 02/08211, DE 19825804, JP
pharmengyoeptly acegptalie spfisasol gatesp salvaiqssof suph aajts op prodrpgs thggof are

stiel 5 7ou AR Rty il s s Ty 34dans RpaSfiip s han
simv gstading hter\casmtlaMCﬂV@sftattxh bspagatire il vapptin, catviastain androsuvastatin, or
ncorp ted h reference ularly th
o Phef R CAIG 5 U St bk e at T SbHER et ghe Piiste fereof. A
furthéﬂiﬁ@tﬁdﬁ%%iaﬁ@l lbﬁlrt@dsfauhyoxraeﬁr%ﬁa&@ucw a%caﬁﬁme 64l @blvite, solvate of
cl'aim 1 of these ?atent application’are
e

such p ﬁ@lb@rpaapl@dém theteed. b partiew prsiatincie atom‘rmarnns@n & pligirmaceutically
accep%beféc' g’zﬁﬁ acgl I Bﬁva‘t@ Efe sls%lé:ht% %%f&g% Pro %ﬁugﬁxgrepﬂ?&' Ql%‘fé f))arr]rtlcular statin is

atorvlst@cnb@lﬂ%ﬁhﬁl& Bhries g)a.&lcﬁ}ab etag e idoarepiaif Sorathadm&eutically
benzot hi azepi nes. urther suitable class of |BAT

acceRtaie palh plyatessol e qf ich atsali obe RrosERebetsoh s profyeble particular
statirﬁgﬁ%l?%gé@{n &Wlﬁlﬂg%d? conmpound possessi ng | BAT

activity for use in 30 conbination with
c dﬂ’mmfnﬁ:sntaﬁ aﬂdmaomlésﬁnie df mveinbveraion here is provided a combination of
di ox

acorée?’ ' og%?c?r@ugabd) 5>r' Phe a\ltefahm%?@r«@gﬁ HitaSb(Ath-sglvpfe of such a
salt oP2 %r&irug: RYRBRS m@m'@o-ﬁ%&hc(é?nﬁ%é%)a Ifhahﬂaéehﬁ&auy

suit abl @ compound possessi ng EBATI nhibitory activit
accefftgrle sale sdlvate oypbvataof sichwisel oc o pyostegithersbf.t he prese nt

| it tflor%r}n .an a§d1%%r213:1|1 fgal%greSO zhell(f)l\?lgntlon 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 fon}lula (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 an HMG Co-A reductase inhibitor, 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

salt, solvate, solvate of such a salt or a prodrug thereof, and an HMG Co-A reductase
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A further suitable IBAT inhibitor for use in

wo %yt i on wi th conpounds of the present i p¢gEheydob&41
t he conpound: WD 99/ 32478 A particul ar | BAT inhibitor

for use in conbination wthygonpounds of the present
invention is selected fromany one of Exanples 1- 120

f WD 02/50051, I bI
o, 058 ereenrpuea D olaRe FEbapl s SV GH Gy A HBeLaPIOdS
there@i“ﬁl ésﬁ&lﬁmwgﬁh&fnagéﬁwh}e&c@%é@@ @hentiR e RLr at ed
herein by reference. C ains of WD 02/ 50051 are

al/ﬁ@ordnmg)tom)ﬁumhemasp@qt of thetpyeseat iaverrite. thexe paproviciad akit

hi b d f f
comppSiag a AR pgkbEpt & ERER B atA Pl ek e s RR Rcte bRl S e sotvate
of susted 84t Qe fro@iy Wedf nzﬁldQefn HWG €6l0¥Qtudtase 1nh1b1tor ora

3-di butyl - 5-ph methlth|08(|V-{( R)-1' - phenyl -
phanqamgmq?lly@g@‘p@@}@:ﬁét safyate, so vate of such a salt or a prodrug thereof.

¢ 6}%‘!%@ { f\lﬁylgl} a%gé& R ﬂ}ggenpfﬁ%nt?dn?théie 3% ﬁr%wd@mé%to )

comph.si:hgdl 0XO0- 33 d| but yl - 5- phenyl - 7- met hyl t hi 0o-8- (i V-{(R) -
i V' - (car boxymet hyl ) car banoy
a)a CHV’@PB‘%&%%{HEW}&&QEWM%%%@ a5 acoeptabls splpsplAFasvate gf such a
H
sallt of PREPLIINBLEE! it gosage fOIm, ot byl hi o- 8- (i V-{
b) an (FRYIGI Co- Ame;émyhse lhhlbf[(l)l\/bl? a( Qharmaceutically acceptable salt, solvate, solvate

of su8 u%%ailwoet q%gglpa a}ﬁegg %%mgagsgggyl met hé)xy) -2,3,4,5
c) cortathefineXf- f3r &iﬂté&hmﬁ;sfﬁﬁ'iﬁkta@d@@&ﬁ%d'o&gé%ﬁﬂé t hi o- 8- (

-{(R) -r-phenyl

s u‘mﬁﬁrbngm;ﬂ 3 BiihpaarpgatjonthenyrPieabinyenisyl there horpyided 3 kit, 5
compiis t rahydro-1, 5-benzot hi aze ri ne;

pfl 2di oxo- 3, 3 di but yl - 5- phenyl - 7- net hyl t hi o- 8- (

a)a cofrg)a)mdioﬂ form(lla-(B)ubxli)ilpl&ﬁwbe)maﬁlmwthblé salt, solvate, solvate of such a
roxybenzyl } car banmoyl net hoxy) - 5-tetr ahydr o-1,5

salt or B@%@&}hﬁg@f,,tﬁg@tﬁex i %RI@I@aW1§;pH§3aC@§ﬂ§bls diluént or carrier, in a

thylthio-8-(7V-{(R)- a-[iVf-(2-sul phoethyl)
first l%:rgtrecg%l% -4- hydr oxybenzyl } car banoyl net hoxy) - 2, 3, 4, 5-t
b) andiviegyokAareluGadeantzibitdn, az@phidrmeceutically acceptable salt, solvate, solvate

of sudth L1 CEr THRURG BTG B SP6od kg dosage fpry and

c) cof@inBPM¥atsat &&%ﬁﬁg@mh]fﬁmwsk@@ﬂ | sgBhdIOXY) - 2, 3, 4,
5-tetrahydro-1|, 5-bénzot hi azepi ne; 1,

- Aeprding B afiother jaatge pﬁ‘é]qynve'nnn'ethwep istirevided thyuge of a compound

of th%%%li}la' 5 én yp?éé‘g@ df(ﬁgél?%‘s%ﬁgtragﬁ ng?ngolvate solvate of such a salt or a

prodrallé Heeré ! arwnobRIG Co-Aeydnothbd ARRMoN & a pharmaceutically acceptable salt,
1,1 -di oxQ- 3-butyl - 3-et hyl - 5-

solvage, sobynte pf pyahyasaftior @_pgqcktpg/ﬂ{ereof in the manufacture of a medicament for
ose né%aﬁ)re ddcﬂ%éﬁ% yﬁl%g%%lgﬁo%wﬁ%e f%%%y) 2,3,4,5-tetrahydro-

|, Aedoedizgtdn fmhpt aepect of the present invention there is provided a combination
treatment comprising the administration of an effective amount of a compound of the formula
(I), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof,
optionally together with a pharmaceutically acceptable diluent or carrier, with the
simultaneous, sequential or separate administration of an effective amount of an HMG Co-A

reductase inhibitor, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a



10

15

20

25

30

1, 1- di oxo- 3, 3-di butyl - 5- phenyl - 7-met hyl t hi 0- 8- (i V-{(R)

wo mo@rbigy- (2- car boxyet hyl ) car bai noyl | PCT/SE2006/000741
benzyl } car banmoyl net hoxy) - 2, 3, 4, 5-t etrahydro- 1, 5- benzot
hi azepi ne;

-24 -
1, 1- di oxo- 3, 3-di butyl - 5- phenyl - 7-nethyl thi 0-8-( -{a-]

' - (2- t hyl b [ ]-2- . . .
procpie i atle P L BEIEY | B PGy csuticaty geqepiableJliegt g amer to 2
wampﬁ%@éd"'érﬁ%ﬁp kit as man in need of such therapeutic treatment.

1- di oxo- 3- but yl - 3- et hyl - 5- phenyl - 7- et hyl t hi o- 8- (

{f(x@)ord;ng to ar( @cht(cmah@lmthgs@spp@af Hea@redentinyention there is provided a
comq(fr?aréi%g g%%%%? %légﬂ}l GRS Rla %&Ettrg{%ﬂy()f _a% ’eg}bgﬂv% atn?otun? oiy a compound

of thelfolmdlaC(l)? 0i'3a §hﬁhﬁdé1}ticaﬁ>y phep Mbb%anedomakd Bb10at8of kéh{d Rt or a
- a-[iV- I§2 hydr oxy- | car boxyet h

prod@artlaﬁeimfyoqtmﬁ yF(}géﬁ’leb‘é(ﬁbwWWC%IYQC@PM%@}@W@?W@
with %‘ % rgl?l%%gé gezqugﬁt%f ’Of % erxlc%/rfum?strau T % ﬁ‘ xgrnftav)ltr?ﬁ)mase

inhibitoa- (1 V' - {(R)-I [|\/ (R) (2 hydr oxy- Icar boxyet hyl)

car ba - 2- hydr oxyet hyl } car banoy] ) benzyl ] car banoyl xQ
et &ﬁ%@@a@m & h etléf"i’rém}‘d%“é Compsursz#zfeﬂwﬂlaﬁlép?rr?ephazmiceutlcally

acceptSBlQ%‘eﬁf § IQHtte dol3nebivl %PX PbF, B 1R ddministered in
i AR e pror e

{a-[IV c ar oxymet
assoc}aﬁmmbzaﬂngd et bds ygid 2];1334T)41n51bitet ommaceutlcaﬂy acceptable salt,

solva}ei,| gﬂyf?tgz tﬁlgclth%zﬁe tlrﬂngi ;go @ﬂ-{ereo(%_ ﬁlta ey con?po%%c?sy 1%0_s35e_ssing IBAT
inhib@olyl 2¢tivity edrheX i ddmedihul &%%@Jfﬂﬁdﬁnﬂ?bf’%’ebresent invention have been

car bano ]benzy } car banoyl met hoxy 3,4, 5-tetrahydro-
described, feedPnTBRBGPE pernpounds descnbed n WO 93/16055 WO 94/18183, WO

94/15?1{5( Rﬁv %’fzﬁo%‘\% oa7d3% BY lwer SIEEl WdTBEM¥b 4N Wo 87/33882, wo
98/0’[7(49W0C98y3&1ISE1W Wh@smwcy I9Bﬁ56h5’7 JwerdgesnayR ) WengyB3 38, Wo

99/64140g B}’& gypﬁ%&g&%@ ,QQ/016§7,1W@, (&(gd@zgwd} B0/243935 WO 00/20410, WO
00/2643?”%)0 ?gﬁ? 'VY(? o‘i73%;€'0 Wb”%)m%?z]s) WO 00/38726, 3Q 00(38727, WO

hi o- T car boxyet car
00/387%[1_57@76@/[3&‘&9(1@%@)00217568 M&Q%I%ﬁymm/ﬁﬁﬁbm@ﬂmm% WO

01/6557 E QY0821 LIRSS TRARYTZST LS 97036 EB 261 315 (1 417

725, EParsélz% Eﬂszﬁg( ot ippl 97@@418?’13@ 624 593, EP 624 594, EP 624 595, EP 864
phosphoryl ] et hyl } car banoy hydr'oxybenzyl ] car banoyl m

582, EP%SN]ZJL 2n3ER @We’t%@hﬁdhmcdnt@ls dethesstphaicat egplinatidns are

mcoxPT)r(ats)%)ilere(m gy {eéb tPﬁrt{)cy%ﬁnlé é]i;l 7&%3%%%{%%; ? _lies% Pﬁty]ilt applications

are 1&0@@1&@@&&}1’1147}*&%&@?@& beezypdreanbanayinebhexye pateéht 3pplication are
4, tetrahydro- 1, 5- benzot hi azepi ne;

mCOI’POl”fK‘éﬁh@’f@én BY mef; BieBeR: yl - 5-phenyl - 7-nmet hyl t hi 0-8- (i V-{(R)
- 0 lheRulaMe IR I ATULRBL D! fol §R1 R WXEIIUS with compounds of

the present invention are the 1,2-benzothiazepines, 1,4-benzothiazepines and 1,5-
benzothiazepines. A further suitable class of IBAT inhibitors is the 1,2,5-benzothiadiazepines.

One particular suitable compound possessing IBAT inhibitory activity for use in
combination with compounds of the present invention is (3R,5R)-3-butyl-3-ethyl-1,1-dioxido-
5-phenyl-2,3,4,5-tetrahydro-1,4-benzothiazepin-8-yl 0-D-glucopyranosiduronic acid (EP 864
582).
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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; and
wa 20060030780~ 3, 3- di but yl - 5- phenyl - 7- net hoxy- 8- [ | YETSR)008/000741
[ '-(2-sul phoet hyl) car banoyljs-4-
hydr oxybenzyl } car barmoyl met hoxy] - 2, 3, 4, 5-tetrahydro-1, 5

zot hi a i ne; or .a pharm acce bl e
ORISR BSip Sl BRSGIEREAT by G Roar b
comﬁlﬁﬁf&ﬂfuth é’oﬂ@?{fdmﬂ@bﬁ A ptddéit 1h‘ﬂ§i‘1‘t1@h 5085-8D91 (15897 107).
conbi nation with conpounds of Bresent i nvention is

sepdertear spitaie BWT omubigir f@sdmpn é ingtjorovitiNoompounds of the
har maceutically acceptable salt,

pﬁ%&ﬁ#&%&%&nSéeco (%P 'such a salt or a prodrug thereof

and the conmpounds of Exanglqg 1-44 are incorporated

herein by reference. d aim5s1-10 of WO 03/ 020710 are

al so i ncorporated heref

| BAT i nhibitor sel ect ek

conbi nation with conpounds @

sel ected fromany one of: _=X .
1, 1- di oxo- 3, 3-di butyl-5-|-7-rrethy|thi 0-8-(i V-{(R
-a-[1V-(2-(9)-3-(R-4-(R R) -

2,3,4,5,6-pentahydroxyhex¥ ) car banoyl | benzyl } car banoyl
nmet hoxy) - 2, 3, 4, 5-tetrahydre: |, 5- benzot hi azepi ne;

1, I -di oxo- 3-butyl - 3- et hyl - 5 phenyl - 7- et hyl t hi 0- 8- ( L-
{(R-a-[iV-(2-(9-3-(R)-#+\R)-5-(R)-

2,3,4,5, 6-pent ahydr oxyhex ar banmoyl ] benzyl } car banoyl
nmet hoxy) - 2, 3, 4, 5-tetrahydne=1, 5- benzot hi azepi ne;

1, 1- di oxo- 3- but yl - 3- et hyl {5qhé#yl - 7- net hyl t hi o- 8- (/ V-
{(R- a-[Lf-((S)-I-carbanp -
hydr oxyet hyl ) car banoyl ] be ar banoyl net hoxy) - 2, 3, 4,
5-tetrahydro-1|, 5- benzot hi azepi ne;

1,1 -di oxo- 3-butyl - 3-et hyW(E%WWI-? met hyl t hi 0-8-( -

R-a-[.'- drao banoyl et hyl )
{g‘?%i’éﬁﬁg‘ Béﬁ Eé?ftfgﬁﬁﬁﬂ lﬂr@f)wé%ww@ withompoands0fyias present
1nveﬂt10'i_l 1? I?ég«)?(cgé%frgrﬁ {r/%ﬁe of lﬁx?m%les helr%?/ Iof gV(r)ré)tZ/hSOWh ora é)hfumaceutmally
accemahzl@ R, aol{vlawlsc[lfzaw DMucbwsa]t of diprod2ug thereof, and the compounds of

Exaﬁﬁlﬂusgfllg(? %rghlg%q%grgr H%@%éh%ff? gtzg gl?r baqolyg %%o&%%do%’lsare also
mcoriaoﬁatesal Ha(éin \37%, l@éf&ﬁéhce\?/ _A@f)etﬁﬂ:ul@f BhenHritiorRtibytkd Rofr Wd 02/50051 for
use iy PQFFl na@grewb p?@a@wﬁw rf}eu?éf:s,@yt inyentivanie y¢leaedtrey] ang ode of:
1,1-ctloxd-3 SIERINY - BhdnyP7-methylthio-8-(V-{(R)-1'-phenyl-1-[N"~(carboxymethyl)
carbamoyl]methyl}carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-c-[N'-(carboxymethyl)carbamoyl]-4-

hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-1'-phenyl-1'-[N'-(2-
sulphoethyl)carbamoyl]methyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{ (R)-1'-phenyl-1-[N"-(2-
sulphoethyl)carbamoyl)methyl } carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-diox0-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-o-[N'-(2-sulphoethyl)carbamoyl]-4-
hydroxybenzyl}cafbamoylmethoxy)-2,3,4,5-tetrahydro—1,5-benzothiazepine;
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benzot hi azepi ne;

| J- di oxo-S-butyl - S-et hyl -5-phenyl -T-nmethylthio-S-C -
we&Re06l137782 but oxycar bonyl pi PCT/SE2006/000741

reridin-4-yl nethyl)carbanmoyhgbenzyl } car banoyl nmet hoxy) -

2 3 4 5- tetrahydro- 1, 5- benzothlazeplne

dox03bty 3eth | - 7-meth i V-
1,1- d{o("R)3 4tyk-Srethy §5§henyl-’7-methyﬁhlo—8 (% (R) a-[N ¥2 squhoethy(l)

carbaﬂ{ﬁgldﬁ% g?&gﬁwwlﬁﬁ,&@ﬁ@%&ﬁﬁgﬁé %?Wdrgﬁsﬁgé&bﬂgazépine;

11dﬂaxb=3ibmyp33mw5ygheﬁy1ex hlysthyﬁhtmh&(lzyl{(ﬂ) oEhyd-t hi 0- 8- i V-
(R)-a-{iVt-E2-(3,4-di hydroxyp
bR AR T oA AR Ot o eyl asdshenzotbiazepine;

L1 PR By P RS TRERETS Ly 2 pbpyesgispripmon-4-
hydrdxyBnzat Ich%aﬁ@zlrﬁdih@?ﬁ%r&{i Jaardaaryl Farnzothiazepine;

car banoyl net 4, 5-tetrahydro-
1,1- d;pxs Dby 3-|qtha&-émm@yl-7—methylth1o—8 ~-(N-{(R)~ oc-[N '-(5-carboxypentyl)

carba{rtod ér?z? calibﬁfjnﬁéiﬂj gﬁl E)é‘jﬁ 12,? E%‘ﬁ%jiro i, Xotfuglze%n?e (V-
1,1- dfcﬁ);bbﬁﬁﬂalfd&ﬁfsﬂ pwmiggthagt(woem R NP+(S-carboR{dtRN Y AERmoyl]

5- benzothi azepi ne;
benznl}qaxbﬁr@%émsﬂmmy)ﬂ 33, etehyhydsodHebgizothiarepingd t hi o- 8- (

Lo Ay LA RS Nou o3 e ety

ﬂuorébe'ézﬁ?&%@érﬂéﬁﬁx%@ioﬁ?) 2,814 ﬁteﬁﬁﬁ‘%&@-qef%é&%’cﬂxéieﬁﬁﬁe ptabl e
sal t, solvate, solvate of a salt or a prodrug

1,1- dtdxer%bmtyl-z&epaﬂ45r1ﬁ1@h;91r7~hﬁth15/1ﬂlroh8w{{tﬁR) BV (B (3- h]ydroxy-l-
conbi at'on ound ent tion
carb §SP B b e e BB pgt 02 ?4%5%?%&63 Psoaottazepine;

1,1-dﬁ5 o Dl %@ig%éngﬁb' etPAGERRARLARS E - (RY '(%’ ﬁ& -1-
vate o or a pro rug ereo the
carbax(ynqhgl)mibam:ﬁylﬁ»eazm }cmsbahaoidmethoxy)emﬁ pcﬁptatreldydmﬂ é’l—hfenhgthmzepinc;

110 ook SORRT Rl BN PR LR IR iy R EIAF-(R)-(2- hydoxy-1-

SRRt R G A G S TR

tetral@{elkcent Seltntotbimzepiye;one of

1,1- oxo 3%5,3(93 but yl - 3- et hyl - [
lldqueF% butybae &éﬁ&&ﬂ%&}%&%ﬂé@hBwfarbowmethybcarbmoyll
benzylfeatbidib i ) B ;
i o e G
1,1 d[dk@FB%at&kaﬂ‘ryﬁ(SFﬁheﬁyldﬁﬁbdwlhﬁﬂz-)(N){ o-[N'-((ethoxy)(methyl)phosphoryl-
methyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-{ N-[(R)-c~(N'-{ 2~
[(hydroxy)(methyl)phosphoryl]ethyl } carbamoyl)benzyl]carbamoylmethoxy}-2,3,4,5-
tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-c-[N'-(2-methylthio-1-
carboxyethyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;

~ 1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-{ N-[(R)-0-(N'-{ 2-[(methyl)(ethyl)

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

benzothiazepine;
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car banoyl nmet hoxy] -2, 3,4
| 5-tetrahydro-1, 4- benzot hi azepi ne;
wa 20060030780- 3( R) - 3- but yl - 3- et hyl - 5- (R) - 5- pheny| P8TSB2006/000741
R)-a-[ -(carboxynethyl)carhbapoyl] benzyl
} car banoyl net hoxy) - 2, 3, 4, 5-tetrahydro-1|, 4- benzot hi azep

1,1-dioxp HBskintg Bphenybdipethgthioy [ NERay-B- fhlamphydlydgory)

phosaoéfj‘g&%wzﬁgg%}ﬁoz@ﬁ @Mgéx%@é%?@%%@rb]gw%gl ¥hoxy}-2,3,4,5-tetrahydro-1,5-

benz@t,h?az@p;ﬁé‘ot hi azepi ne; , 5- trans
-1 J- di oxo- S-et hyl - S- but | - hesnﬁ/ -G V-1 CR
1,1-diowo-3,3-dibutyl-5-phenyl- 7—methy1th10 -(N-{(R)- oc—[(R) N ! (Z-methylsulphmyl 1-

carbcﬁz&%rg{h[ygfx grge ylgl))qn%iﬁ g%g%ﬂzllé)?ﬁ{%a 10X &f -3 rSPf,‘gr?édaH‘y:ér% oy -)oegmﬁn azepine;

and 3, 5-trans-1, 1-di oxo-3-(S)-3-et hyl - 3 but yl - 4- hydr oxy- 5-
(S)-5-phenyl br ono- 8- L_(Ri
1,1 CII®M~%éahb‘@ixkﬁr@hﬁwlﬂc@ﬁﬂbaﬁbﬁfé\’b PR ey s thEberahamayl]-4-

b SbANAA okt RO SR O S

ora {)ﬁ'&ﬁﬁbeuﬁcﬁlﬂﬁﬁ&e bIB}s§1¢,BbIvate, solvate of such a salt or a prodrug thereof.
i V-(carbo ) car banoyl | benzy]

%bltgr tor uge @_qo&m%wrvgth gompounds of the present
1nve&§&ﬁgggla%&§] H} n)yl dﬁlgtog @‘R?ﬂfﬂpgs 1-44 of WO 03/020710, or a pharmaceutically

I 0XO-

| accepﬂa’eli@)sh}t Jfsolwetd) gblivhte @f Sudhi Ma{t(d%)a piecﬂnug/{hereof and the compounds of

15

20

25

30

Exar,gg]gg bo ?/agﬁi;ggjl@)o? %P gﬁ})& %in 5%)@%0 ng)({) "gﬁg%%)oz& 1% are also
mcorp]ozélc%&ihé%ﬁi b%r @fe@éﬂce 34 Buihiap I@ﬁ?"iﬂl‘nbﬂoﬂ’ﬁ%fe@ﬁéhtfﬂ)'n?% 0B)20710

for usel lrp¢m1d11h§/£10)nomtlb eoropdunds ofd posephicinysrition as ssdavtnd faesn laox one of:
1,1 %%q 3% dlbuty %d7r-methlylth1ob8e %ci(&)az e[R}' %e(S%%I 2 R)-5-(R)-
2,3,411,5,33_p@hﬁﬁ?dr%x{d@x?fﬁcﬁBQM&ylﬁaeHb?lY&argarﬁ@lméﬁlBQW 5475 fehkYdro-1,5-
benz(odampmrret hyl ) car banoyl ] benzyl } car banoyl met hoxy) - 2, 3,
1,1-@[%0 tj%utﬁh?/etgyl % pheny?%nzohhfthlo— - Z\I? ’?&8’ etU(}y J a&l) % R%% ER) 5-(R)-
2,3,{,5,h ,ﬁghfsaﬁ?dx%xgk@x)yﬁcﬁ%&})ﬂ\;yl?oe%yéaréaﬁ&)lﬁéthakaﬂﬂy B AT e RYdro-1,5-
benzothasdepingnet hyl ) car banoyl | benzyl }car banDyI met hoxy) - 2, 3

RN A I B I T
hydl%%/éﬁ%l?ca?éan%ﬂ%eﬁzﬁﬂa?baﬁfoyﬁn&h@ﬁ)%3 J1heeefydro-1,5-benzothiazepine;
1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{ (R)-o-[N'-(hydroxycarbamoyl-
methyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3.4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-[N-((R)-0-{ N'-[2-(N'-pyrimidin-2-
ylureido)ethyl]carbamoyl }benzyl)carbamoylmethoxy]-2,3,4,5-tetrahydro-1,5-
benzothiazepine; '
1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-[N-((R)-0-{ N'-[2-(N'-pyridin-2-
ylureido)ethyl]carbamoyl }benzyl)carbamoylmethoxy]-2,3,4,5-tetrahydro-1,5-

benzothiazepine;
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A particular |IBAT inhibitor for use in conbination

wo M0 378ampounds of the present invention is $ehRGb6sd/000741
fromany one of Exanples 1-4 of WD 03/022830, or a

pharmaceutical |y acceptabl gpgalt, solvate, solvate of
such a salt or a prodrug thereof, and the conpounds of

S b N BRI B
w0123

tetrahydnpbGritszathiavdpinepr esent i nvention is sel ected from
110 Pty it e meihsithio £ o v ES Y o
o R SR RE N dnox) 23 4 S a5

benzo‘thﬂazejnmxo 3-butyl - 3-et hyI 4- hydroxy 5- phenyl 7- (|V {(R
benzy

é %2 sul_phoet h _/y ) car bano dr ox
11 ar By P by ORI LM A Noberd e saheny)-
2 e e Sl BRI s BN A7 ( 2

benzet[mze(pam boxy) - 2-f | uor obenzyl ]

ar bapoy! net hyl thi o}-2, 3, 4, 5-tetrahydr obenzoth| ep| ne;
1,1-digg- 3:‘3\1%?-@ V3nens)r ekoipio- fM @% Chhenyl - 7-1

o TRk P e gl SR fah%efmbhg AR Liepe

1,1-dimx 0B -piitsd- %ﬁ@uﬁ#phahjdw ﬁﬁd@ﬂlhﬁbﬁ%JENs{@R) oc-[wkpdpérﬁim 4-ylmethyl)
sol vate of such a salt or rug thereof

carbagyijbengyhycaropmey} mﬁﬁhwa@ﬁ 4 éﬁeta%dr%lé&%zﬁhtaz%nwor h
1,1-ERIPOHATE S o SR AP GS (B 5oRR P8R Tr o

dlmemlyﬁiirﬂﬁ@s@@phaﬁ@bdeﬂly@)@@t@@h@bﬂ@erﬁ@l Jearba@byi@iethoxypL\8d, &-t@fahydro-
such a salt or a prodrug thereof, and the conpounds of
1,5-benzefip4eing; 39 are i ncorporated herein by reference.

or a fitafth B uteat) (Pep¥BIPM0aAeRE ARl SRcH RERE BOY ﬁg.lg thereof.
y e? E(Aﬂl' |nL|6)1g| or

erein ence. A particular |
seh pattiedlaf M\Mﬁiﬁﬁﬁ’@ﬁr&%ﬁn f:ombma&on with @nimpnvartdsmﬁ tivd fhirBsent

invengi?fg.eg%:ieds otfror}l gr?y rrleec? xamp es PI7 o? gVé) 03?0%255 eog afpgmannaceutwally
accep]ea’tﬁe 92119 )§91v§te %o@a@&ﬁ@ucl?a“sﬂ? Bly 3 pr d.Fﬂ”gf1 é‘rler‘ 'aﬁd Bie(compounds of

- car boxy- 2 | oet
Exarr@q:sb]aﬁ@yd 1pcm'pmy®ddmmhz y&ference Clalms 1-8 of WO 03/022825 are also

incor%cgrﬁgegﬁx%?%rla Eg%eg %ge % pai'tldu ar rlal?a}/xdmtor seléc%éd'5 froh WO 03/022825

for usib(ﬂé fdmﬁmu&n %ﬁlcbﬁipﬁh%cﬁ o2 hl@'lpﬂ:‘se?lt RERYd Bisle@ed from any one of:
car box

L1 Wriﬁk}%rw f%@éylb%rﬁ%bﬁ ﬁﬂnﬁyﬁdzl‘éﬁ(%b@hqgrb?néﬁmﬂbyl met h
carbam%mgthgxﬁ-éla%t-treta %%5001'4-behzotm%(%gp§°t hi adi azepi ne;

1,1-dioxo-3(S)-3-butyl-3-ethyl-5-(S)-5-phenyl-8-[N-((R)-o-carbox ybenzyl)

carbamoylmethoxy]-2,3,4,5-tetrahydro-1,4-benzothiazepine;
1,1-dioxo-3(R)-3-butyl-3-ethyl-5-(R)-5-phenyl-8-(N-{ (R)-a-[ N-(carbox ymethyl)carbamoyl]
benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,4-benzothiazepine;
1,1-dioxo-3(S)-3-butyl-3-ethyl-5-(5)-5-phenyl-8-(N-{ (R)-o-[N-(carboxymethyl)carbamoyl]
benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,4-benzothiazepine;
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1, 1- di oxo- 3, 3-di butyl -5-rhenyl - 7-met hyl t hi 0- 8- (i V-{(R)

wo 2086/137%2( (S) - | - car boxy- 2- PCT/SE2006/000741
nmet hyl propyl ) car banoyl ] - 4- hydr oxybenzyl } car banoyl net ho
xy)-2,3,4,5-tetrahydro-|,Zwag-benzothiadiazepine;
1- di oxo- 3, 3-di butyl - 5- phenyl - 7-met hyl thi 0- 8- (i V-{(R)

35- fr}aéa#'&;/w%%? AR RO Sk B RE L o gs o e

& RESPHBRAy1 eHoxBetR 2345 ahydro-1 4-
(carbOESIAC Egl%?ﬁs ety et et e o 2 Sy pRhdre e )

benzmhmaq:mmcy propyl)
5.5 RATRYLL Benexl Learbaroy) HELNON 3, 5 d B ANINR ) .
[N- (cgrﬁ?w&(e%;}r)&rﬁarﬁbﬁ}ﬂeﬁyl PePHERN I MRN8 Ul Rudnfdrd1{4-R

- car boxyet'h
benzcnihiab@mfyl ] benzyl } car bam)yl met hoxy) - 2, 3, 4, 5-t et rahydr o-

3.5y g S Eﬁeﬁ%”e'-ﬁ-iﬁy@mxa—%?%p@qrw-7Ax?ma»fs(@%){<R> o-
[N—(cax%oﬁ%@@ﬂﬁc%bér&yl benzylﬁag:éaﬁ%vlinetho y) 2,3 4 5-te a})ngcgro 1 4

hydroxypf opyl ) car banoy car anDy
benzqt@azmln@lhydro | ,2,5- benzot hi adi azepi ne;

2 i B A SR B WA £

(carbbﬂgq%@cﬁyl &ﬁ]%emms?&d@%a&ozyﬁa 44 3-kehlyRRy.dro- |

enzot hi adi"azepi'ne;
benzathipzefiioo- 3, 3- di but yl - 5- phenyl - 7- net hyIth| 0-8- (i V-{(R

3 S by P sy PO s Phers e R0 R g T3
sulph?@ﬂ%?g&i}bﬁﬁgﬂg meﬁﬁoxybenzyl}carbamo;lmethoxy? -2.3,4,5- tetrah¥dro -1.4-

I oxo- 3, 3-di"but yl phenyl met hy! t hi’ o- 8-
benzothiagepifg fpmoneaplboxy - 2-

L8 b oy PRk KGR o2 S meB E G ices- 17 B o
cutGRTR AAI R gl oA R

benzothiagéping dighhylamipé Sal{ @ﬁ} 2 hydr oxy- | car boxyet hyI )

11 Roa B ki 00 S P e h o BRI o)

|
(carbé}%:ygné?chﬂ)}&r%n(%( : fl*ﬁ)b(f: ;ﬁgo%b_%/ﬂ%ﬁth&m Y st Qryfd-1,4-

benzotbtanspips dipthly)anzinbsaioy| | benzyl } car banoyl et hoxy) - 2, 3, 4,
ora p%?tmgztlc%ggé/aqlryoa_c!:ép%ab?é sa?t? %tlé” AU L2 G 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
incorporated herein by reference. A particular IBAT inhibitor selected from WO 03/022830
for use in combination with compounds of the present invention is selected from any one of:
1,1-dioxo-3-butyl-3-ethyl-4-hydroxy-5-phenyl-7-(N-{ (R)-o-[ V-
(carboxymethyl)carbamoyl]benzyl }carbamoylmethylthio)-2,3,4,5-tetrahydrobenzothiepine
1,1-diox0-3-butyl-3-ethyl-4-hydroxy-5-phenyl-7-(N-{ (R)-a-[N-(2-sulphoethyl)carbamoyl]-4-
hydroxybenzyl }carbamoylmethylthio)-2,3,4,5-tetrahydrobenzothiepine ammonia salt
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1, 1- di oxo- 3, 3-di but yl - 5-r henyl - 7- net hyl t hi o- 8- (
wo odd - [1 V- ((S) -1 - carboxyrroryl) PCT/SE2006/000741
car banoyl ] - 4- hydr oxybenzyl } car banoyl net hoxy) - 2, 3, 4, 5-t
et rahydro-1, 2, 5- benzothiangzepine; and
11d|ox033d|butyl 5-rhenyl -7-nmenylmo-8-[ -((R)-
car

1,1 AV ks tnt ddv ey R T -y 2lughine v

carbanidyRBAR Hﬁb}id @E?-@étfbﬁyd&berﬁkoﬂh@}ﬁﬂ@%%&“ cally
accCept abl e sal sol vate, solvate of such a salt or a

L,1- dm@&@@‘,ﬂ M%Mhﬂ-hy&qmri—ﬁaﬁny&? {INBEtF(dartioix i) -1 dihigro2-ylsethyl]

carbapgoygrgﬁ{[gxlﬂgt ?5&%% e %g%&% %%% 25 2r$sgpb\ol nvention

or a pRGARREdEAly At coptpiadali st Golak FFaaeph adlt 6r Spdotirug thereof.
sol vate, solvate of such a salt or a prodrug thereof,

arf PebeUlen HpT rehibier fscasepn eembination with sempperdstadthe present
invenlaﬁﬁ &l é%lé%Yedrf?gxﬁ ?& 8%3 of%)? eslf —%9 of WOQ&ZQ%S}%% ﬁﬁﬁmaceu’ucaﬂy

I ncorp erence

acceptddAd sdlt) hd)lbatt-, (Hol\&Gé @Kﬁueld afsﬁlom VGBI B823L aﬁ@ theLtS)ﬁlpoﬁnds of

conmbi patiogn wi th conmpounds of the_present invention
Examplgsdlc 3L e peorp Y aied Sty reference. Claims 1-10 of WO 05/022286 ‘are also

1ncorboﬂat‘e@'h9f% ﬁ}(r %’f&%@%&t gf\ pag’t‘ (R{' g)éz'ﬂzmﬂﬂﬁt'&‘ bdibie&s Bokl WoldFR22286

for u, 13 cdmﬁnﬁmpxewuth fepohpomydsent yie) pxaxdnannzthmwm zsylleg;ted\ lfﬂosmmyl one of:

Lo o e sﬁw&f NEaa BRSSP G

ethyl)‘caﬁ:aidogﬂ(@h{rc@m 1}&6ﬂ?)§m@ﬁga%o2 ?]4 ,5 tetr dro 1,2,5-

6- pent ahydroxyhexy oxybenzyl
benzdtbiadbasmyd; net hoxy) 2,3,4,5- tetrahydro-1

L1 SRy LB A A
hydrdgﬁ(ggxf‘?_pgli)ﬁﬂbirhyl 141&8%3 béé)y a{b]\ég'f I etho 2,34 ); “fetrahydro-1,2,5-

dr ox rop anDy roxyben
benzatiajlwacipaeroy | met hoxy] - 2, 3, 4, 5- tetrahydro 1

11-djoar P B IoEAL Ges ”wm BT A b Zar ba

methf’@*’ﬁﬁo%‘)m Fadroxspenayl)carbamoylmethors) 2,34 S-ctugiydroc1.2.5-
benzgthl]admzd:mnmyl met hoxy}- 2, 3, 4, 5-
tetra , 5- penzot hi_adi ine; |
L der SRR i TSR e ey P deoanenta.
P I I
Carbaﬁﬁo!?]]z@ crg)r( ehh ¥%£r?%&%@h§1@bﬂo)§} @B d%ge{u?ggaérlo% > 1,2, 5-
benzdsbiadprépingi azepl ne; and

1,1-diox0-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-o-[N-((S)-1-carboxypropyl)

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

1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-c-[N-(2-sulphoethyl)carbamoyl]-4-
hydroxybenzyl}carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-benzothiadiazepine;
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I, I - O oxo- 3, 3-di butyl - 5- phenyl - 7- et hyl t hi o- 8- (i V-{(R)
wo o@a3risy- (2- (R)-3-(9)-4-(9)-5-(R)- PCT/SE2006/000741
3,4,5, 6-tetrahydroxyt etrahydropyran-2-yl net hyl ) car bano
yl ] benzyl }carbanoyl net hoxy}t -
2,3,4,5-tetrahydro-1, 2, 5- benzot hi adi azepi ne; or a

1.1-aB 8 BB Sy SR B B AR F st ol 6
carboﬁmwmnmjs&%?&@ﬁyﬂeﬁéﬁ}&ﬁb&ﬁ%}‘lﬁfﬁgho%?)‘-ﬁﬁELES’—_tJtﬁBydi_%ﬁl,2,5-

I n combi nati"on wi th ctonpounds o resent invention
benzdtbiadiardpane, ol | owi ng structure of fornmula (Al): (Al)

1 1-ci R s Ty s gt o - SN RG L gy E
methgﬁlééanié%ﬂzaﬁ%?{g)ygea{hﬂgn cﬁfwﬁfo{yhﬁ%g%{ygsg,ms&amgdfmi,b,@sy

rein ais I'S hydr’xy or
benzddOai@y«PhifeR 6) NH-; R6 is sel ected from hydrogen and

Lo St o Tt s R S IR SRy ARy 1
carboggéc;tgﬂt)cﬁa%a?no%@ig%(?p\%‘?}?:hl\@ﬁﬁyl]ﬁé}izyﬂtc%bﬁ%f?%&@-@%%9—%%%ydro-

rug there e proviso t
1,2,5 deezdiimndiataping;,, R5 is hydroxy and R4 is

t hyl thi onet hyl ,. met hyi sul phi t hyl
11-dfRRpr i B R Ry LR E W cagronrrds | o
- ' s ) RL and R2

i R L S s e e
benzdipiddiexspiet;hyl and R4 is hydroxynmethyl; R3 is not

hyd . Syi tabl e EBATI nhi bi havi ng. t he ab
11 pre OGP T PR ol o - P aHS BOP He
carbai%{ol‘ir_ﬁgciflg;/(%r%ﬁd%kﬁ‘}‘ca@Bﬁn@ﬁh@&ﬁaﬁ?}-ﬁ,S,‘Afﬂ-@&lﬁhﬂ?&195,5-
benzqtfii:adiammw;aﬁdr henyl - 7-nmet hyl t hi 0-8-(N-{(R) -a-[N - ((S) -

1- | . .
11X B e P orS N 2oy 1 et r ahydr o-
hydrdxy?é&?rﬂé%ﬁh@ﬁ%’tﬂ&ﬂ-z 3,45 tetrahydgo-12,5-benzothiadiazepine;

1;1-di oxo- 3, 3- di but y1 -52 phenyl = 7- mét’hyl t?n 0-8-(1V-{(i?
or a phammjcklitidally Jacteptadvtdmkty polvasg,| splvate of such a salt or a prodrug thereof.

|C ?z% lb?%g]?ig]lﬂ% ﬂ?&i }é/rlﬂ%‘ﬁ c{r?c"%‘r”%é'ir’f?&ﬁ%&énzwﬁh %bl%i‘)gl%d’s %? ¥}gerpg?ésent
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-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-a-[N-(2-(5)-3-(R)-4-(R)-5-(R)-
2,3,4,5,6-pentahydroxyhexyl)carbamoyl]benzyl } carbamoylmethoxy)-2,3,4,5-tetrahydro-
1,2,5-benzothiadiazepine;
1,1-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N-(2-(S)-3-(R)-4-(R)-5-(R)-
2,3,4,5,6-pentahydroxyhexyl)carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-
tetrahydro-1,2,5-benzothiadiazepine;
1,1-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-[N-((R/S)-a-{ N-[1-(R)-2-(S)-1-hydroxy-1-
(3,4-dihydroxyphenyl)prop-2-yljcarbamoyl }-4-hydroxybenzyl)carbamoylmethoxy]}-2,3,4,5-
tetrahydro-1,2,5-benzothiadiazepine;
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20

1, 1- di oxo- 3, 3-di butyl - 5-phenyl - 7-met hyl t hi 0- 8- (N-{ (i ?)
-a-[N -((5)-1-carboxybutyl)

woaodsastigk | benzyl } car banoyl net hoxy) - 2, 3, 4, 5- t ePCaRYLN06/000741
|, 5- benzot hi azepi ne; -32-
1, 1- di oxo- 3, 3-di butyl -5-rhenyl -7-met hyl thi o-8- (i V-{(i ?

Li-Thefart Byl heninor SE Ry MR ey Faspemonimethy)
e R TS hemyeegmogmpy 24

tetralgrdrdN1 /2, 5-berzatiady/epine;
R A ST SR B 22
tihydroks RSPyt il e ANER Ao IRL U DS il o1, 2.5-

benzdthapaamye;nmtihoxy) - 2, 3, 4, 5-t et rahydro- 1, 5- benzot hi azep
ne; . .
1,14%’39&@-&iSo@eéutzI-§=H§Pwt&m§xyﬁh@n§rw—-{ AR Byl (@ GO S-(S)14(S)-5-(R)-

TAVAEE O ST I A I I Z
55T LSRR YA KA SRS oty
2,3 dlfererahydrad¢hb-benzothiadiazepine;
,1-dioxo-§,3-di utyl - 5- phenyl ~- et hyl t hi o- d- CN- K-
ora _a@nq;c_eél:lgql ly-acreRiakie salt, solvate, solvate of such a salt or a prodrug thereof.

eI BiitabfALRAITRNA] DRSZNInk GBARBRRIBR! REXHY Tor e th O

t et rahydro-1, 5- benzot hi azepi ne;
combingtiogi widtoe BnBudidb af e pEespitanydmiombayeythe fiolbswidg sivadtdre of formula
(AI)-a't i V' -Cr-1|-carboxy- Snet hyl sul phonyl propyl)

‘car banoyl ] benzyl } car banoyl et hoxy) - 2, 3, 4, 5-t et r ahydr o-
| ,5- benzothi azepi ne; 1, 3%-di oxo-3
, 3-di butyl - 5- phenyl - hyl t hi 0-8- (N-{(R) - a-
[N -((S)-1-carboxy-
nmesyl proryl ) carba
-tetrahydrod , 5- benzo
1, 1- di oxo- 3,3-di gut yl
)-a- [N - (£8) > y Rl
car banoyl ] - 4- hydr oXybengyl } car banp hoxy))x2, 3, 4, 5-t
etrahydro- 1, 5-Btnz& bi azepi ne: R*
1, 1- di oxo- 3, 3-di but y! - 5- phenMeS7- net hy! R 0- 8- (i V-{ (i ?
)-a-[N -((5)-1I-carboxypropyl)

nZyI } car banoyl net hoxy) -2, 3,4, 5
i azepi ne; o 0O
5- phenyl -07-rrethyl‘t\ L 0-8-(iV-{(i?
I

car banoyl ] - 4- hydr oxybenzyl } car banoy| y)-2,3,4,5-t
et rahydro-1, 5- benzot bi azepi ne;
1,1 -di oxo- 3, 3-di butyl - 5- phenyl - 7- net h 0-8-( N

{(R-a-[N-((S)-]
- car boxybut yl ) car banoyl ] - 4-@\dr oxybenzyl } car banoyl net h
Wher01>I<ly) -2,3,4,5-tetrahydro-1, 5-benzot hi aze ri ne;
™1 di oxo- 3, 3- di but yI - 5- phenyl - 7- net hyl t hi 0- 8- (Lr-{ (i ?
) -RL i RE éré)mdeps@déﬂqzyelactedrﬁbﬁy(tuan?w ) car banoy] |
- 4- hydr oxybenzyl } car banoyl net hoxy) - 2, 3, 4, 5-t et r ahydr o-
1, B ishyesagen, hysledsyims halo;
R*is Ci.4alkyl optionally substituted by hydroxy, methoxy and methylS(O)a wherein a
is 0-2
R® is hydroxy or HOC(O)CHR®NH-;
RS is selected from hydrogen and Cj.salkyl optionally substituted by hydroxy,
methoxy and methylS(Q)a wherein a is 0-2;

or a pharmaceutically acceptable salt, solvate, solvate of such a salt or 2 prodrug thereof;
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1, 1- di oxo- 3, 3-di butyl - 5- phenyl - 7-nmet hyl t hi 0-8-CN-i r -

wo Rod/ {37765 - | - carboxy- | met hyl butyl') PCI/SE2006/000741
car banoyl ] - 4- hydr oxybenzyl } car banoyl net hoxy) - 2, 3, 4, 5-t

etrahydro-1,5- benzodi azepiB®-
1, 1- di oxo- 3 3-di butyl - 5-phenyl - 7-met hyl t hi o- 8- (i V-{(R?

with Y Bl b Pl RO B PO R IYREL ABARS | et ho
methywhoﬁetaymn&tﬁﬁgm%mﬁmmyl %et@ﬁﬁ@h%ﬁlz 8pidRymethyl,
1, 1- di oxo: 3, 3-di but 5-phen 7- et

| 't hi o- 8-
methtyxyaw[thw RY st hyi-ragfm s wth ﬁl}f‘d@r@w@ﬁw M@Ia%b ané) 9%/ pre both butyl,

R s HpGUOICRIIRIE V) A BRTONCI] LN ihyropymerpl ) 5 nothycrogen.

%MMH&BATﬁnhxhﬁﬂgsl hangEhdﬁaHotvh sudufel fr ddeih cambmatmn with
- car boxy

compﬁylaqscs)({;}lber Hﬁ%n} BHPB%?PD%IF pelected GpBvanyems pf:
1,1-d o%@@@ﬁ%lt ﬁ%)ﬁw 7 ?nc%hyléilds 8 t(f??t {r (ﬁmﬂédfl@ (ES’) 51—carboxyethyl)

enzot

carbaﬂnogz}]ﬁ¢mm3nbanﬁyhmﬁtydxay5»2mwétrﬂxyﬂm- hylvehi@hi@zdping; { ( R)
(S)-1-c

1 1‘d%9ﬁy3-€1'§ﬁ“6é15hlghe}l?ﬂa7ﬁmm§l!h}ﬂ-& Ny dRYRYIDERESH L Fesabarymispyhe

i,

1,1-dxbN,3- szutyisamw? -methylthio-8-(N-{ (R)-c-[N"-((S)-1-carboxybutyl)
th Isulphlnylethyl)carbano | ]-4-hydroxybenzyl } car bam
carbagippHbeTg ppaey e qm@&waﬁ@rahydsx-bémwmamme

1,1 dljoxgs 38} ﬁlﬁ(&ty% 53 % ngt(ul ¥nethy1{l?1 eg)ﬁ\l/\{ (ﬁ? %JW ({y)q-carboxy—z-
meth?lpfdplyg&ﬁﬁhﬁl@ﬁﬂﬁbﬁﬂﬂ?&&ba&n@ﬂéﬁh&i?ﬁ@ 12V 3-feRh BRI, BS Y0 azepine;

t et rahydr o-| benzothlaze i ne;

1,1-dox -3 -dsbwtyd- %p@ﬁb?ymdiﬁdihmﬁ;m‘\{-(ﬁ%ﬂhw () d-Bul@iny2-

methﬁ@?ﬁxﬁ%fg?ﬂwlﬁ%egzﬁiﬁqxwosﬁmﬁwés&%enSZ A RYB s Herepine:
1,1-dikh-523- Bty S Sch oIty S 8 RROGRS bl ARREHIGiagbory3- 1 5
methylbaty[)tarb@t(layﬁbencﬂd trokymGylmethiohy)-£ BideptatipiryJrodr, Hhenppttiazepine;

1,1-di oﬁbgﬁ@%ﬁﬂ%@{&ﬁ%ﬁ’&"ﬁﬁo'TE-t(z'Qr‘?ﬁ)@ “SPIN-((S)-1-carboxy-2-
hydro’xyéropyl)carbamoyl]benzy’/l }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-carbox y-2-
mesylethyl)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 -carbox y-3-
methylsulphonylpropyl)catbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-
benzothiazepine;

1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-o-[N"-((S)-1-carboxy-3-
mesylpropyl)carbamoyl]benzyl jcarbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-o-[N'-((S)-1-carboxyethyl)
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)-c-[N"-((S)-1-carboxypropyl)
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)--[N'-((S)-1-carboxybutyl)
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benzot hi azepi ne;

wozlmé‘fsq‘is‘éxo 3, 3-di butyl - 5- phenyl - met hyl t hi o- §&ls¥bdsro00741
a-tN -Cr-I-carboxy- Snet hyl sul phonyl propyl)

carbanoyl] 4- hydr oxybenzyl } ggtbanoyl net hoxy) - 2, 3, 4, 5-t
etrahydrol, 5- benzothiazepine

carba%n’_o%lg%—ﬁg)((}fro%(l%ig}lll? %%Egﬁgxw A3 P g¥raﬁ§] 0-185 Yo gazepme,
l,l-dfﬁ_&zfigﬂ%lﬁé}_lt Ctien IW’)ﬁchﬁrh'iB@ (WR%&ZW Y G910y IR hox

, 3,4, dro- , 5- benzot hi azepi ne;
methylpmp@rl)garbarﬁpﬁaéi@dtwdyb@th}@mﬂohm@yhmtmybmﬂ S-t¢tily fia-2,5-
b % a-LiV -((5)-Icarboxypropyl)

enzqiiag, | ] - 4- hydr oxybenzyl } car banoyl net hoxy) - 2, 3, 4, 5-t

l5,. 2~
L aRhose s AR R RES N e 2

methjlm)lt-y&ez[trhhm()ﬂﬂiﬂ—hﬂir@@bbmyj/}@htwm)oylmethoxy) 2,3,4,5-tetrahydro-1,5-
b ﬁlr banoyl ] benzyl } car banoyl net hoxy) - 2, 3, 4, 5-t et r ahydr o-
enzqthig ot hi aze rine. or a pharnaceuti cal I y accept abl e

- t _ > @
L1 dtﬁﬁgrb‘e%fa%éﬁ }}ee?@sZ?% {huﬂ?Z& {;’?RE@L[]‘ f or&g{ge in
methy_ibuﬂyl)nabmnylwtﬁydm@wpemyﬂ}&aﬂfanmhhnqah@qem3 4 Htetndhiydro-1,5-

b éx those having the structure (Bl): (Bl) wherein M
enZQUUAZGHIBE: o _NR2 1-: M2 is - CRR2R23- or - NR24-

1,1-aR 0 Aty 1 iy M. _hethy N2 8 VMR R )5 AR -bﬁx'géwra of

are selected Trom hydrogen,

hydrmefﬁa])ka?hglhoﬁhé Hydeoxybérenyl jicsrbambglnetiby)-Ard, 4.3t @edblyytto-1,5-
b (g C2-6al kenyl; R3 is selected fromhalo, nitro,
ehz {}’ﬂ?ﬁ?l Dydroxy, am no, carboxy, carbanoyl, mercapto,

1,1- dﬁﬁb%ﬁﬁﬂ gl s%he%&kylmet@m?fh‘tﬁn?m-a% & kﬂébxﬂ»oxy-z-

alkano , ano

hydrox‘yp(o@yl-)ﬁaibm;ld)))lamhydrox.}/k/snzy( }Caﬂaaﬁmb(]n}dﬂ)@azm%ﬁy} 5-tetrahydro-1,5-
b % 6al. kanoyl am no, i V-(C1-6al kyl) car bai noyl,
CRZGRHETRIRCL - bal kyl ) 2car barnoyl Cl-6al kyl S(O) a wher ein

1,1- dfbxb% éi d%bgt}ég;s I)% ?PZ &gﬁ g QXJ‘/ {:(Rg-gélz\['-égsl)wﬂrb Oxy-2-
methﬂﬁubq:ﬂnyeibuayﬂamoyl}%h@drﬁxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-
benzothiazepine;

1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-o-[N'-((S)-1-carbox y-2-
methylsulphinylethyl)carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-
1,5-benzothiazepine;

1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-o-[N'-((S)-1-carboxy-2-
mesylethyl)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)-a-[N'~((S)-1-carbox y-2-
methoxyethyl)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-carbox y-3-
methylthiopropyl)carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-
benzothiazepine;

1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-o-[N"-((S)-1-carbox y-3-
methylsulphonylpropyl)carbamoyll-4-hydroxybenzyl } carbamoylmethoxy)-2,3,4,5-tetrahydro-
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one of R5 and R6 is a group of fornmula (BIA): (BIA) R4
wo RhiRsand the other of RS and R6 are i ndepggafbhitooo741

sel ected from hydrogen, halo, nitro, cyano, hydroxy,

am no, carboxy, carbanoyl, .ggr.capto, sul phanoyl,

Cl- 4al kyl , C2-4al kenyl, C2-4al kynyl, C1-4al koxy,

] - I , Cl-4al kanoyl oxy, N-(C 1-4al kyl)am no,
ls"b%zl@?%%%ﬁ]al’ kyl ) 2am no, Cl1-4al kanoyl am no,
1,1-did%Q BB teytvy &9-PladiB W,mé‘ehﬂtfﬁ&s (ﬁa{dml&m'a(mmboxya-

Cl1- 4al kyl S( O% a wherein IS
mesytpropy )Jaaeheysy ]thydroxyhmeﬂicaabatrngylmthomh%ﬂ S-tatrghydro-1,5-
Cl- 4al kyl ) 2Sul phanmoyl ; wherein R4 and R7 and

bam%%h&%? @r of R5 and R6 may be optionally substituted
1,1- dmocmlammﬁ;s Cglmypr/ -H&h @tHRES: %{QI@-@—QH ((SN-R @) -

S(O b- or - ; wherein en or
carbc@l/p@ab/lagarbanwllb4r¥51d03—xy26n25€1§ ca@mﬁh@@m g@ﬁ 4, 54ttydhydro-1,5-
benzSRl08 (%I or heterocyclyl; wherein R8 may be

ﬂ‘%EPZ&H Iy substituted on carbon by one or nore

1,1-d50x0S3, B IduURM1S5 §ﬁér§4‘~t7riﬂetﬁylﬁﬁw2@ { @) b-phreq oL Nedcbo R

het er ocyclyl contains an - group, that nitrogen my

carbay@yd)];bﬁmmmaﬂ;anmyhgcthom)é’cﬁ 693 tatrghmléeb@zotémzemmn

or a i fnaceRub Aty WOLIRIR S, e ol ie g heh 2380y § f pfifbe thereot.

C afltey SlisableaiB ARy ioy bise mrcoﬁib@na@ﬁﬁ vRthlcon@@ahdess the
form C2. 6al kyl ene; wherein R1Q and R11 or R10 and R1l

presepb gy eREm %W%@h?ﬁ%ﬁ’@r&?&éﬁwey(ﬂlbt i onal |y substituted
on carbon by one or nore substituents selected from
R28; and wherein if saldthjenﬁkyclyl contains an - NH
noi ety, that n|trogqﬁ mayl_bess sphyronal I'y substituted by
one or nore R29; Rl12 I3 ogen al kyl ,
car bocyclyl or heteroc §0R12 may be
optional ly substitutgge By “one or nore
substituents sel ecte | and wherein if said
het erocyclyl contains anR'NH{ i ety, that nitrogen

By one or nore R3 1; R13

i s hydrogen, halo, nitro, & , hydroxy, am no,

car banmoyl , nercapto, sul phassyl, hydroxyam nocarbonyl ,

CM oal kyl , C2-10al kenyl, C2. 1@aHkynyl, CI1-1Gal kOXy,

(BI)
wherein

M is -CH;- or -NR?'-;

M? is -CR™R>- or -NR**-; provided that if M! is -NR?'-, M? is -CR*R*-;

One of R and R? are selected from hydrogen, C;.galkyl or Cy.galkenyl and the other is
selected from C;ealkyl or C, galkenyl,

R? is selected from halo, nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto,
sulphamoyl, Cisalkyl, Cygalkenyl, Csalkynyl, Cisalkoxy, Cr.salkanoyl, Cy.salkanoyloxy,
N-(Cy.salkylamino, N,N-(C;.¢alkyl),amino, C;_galkanoylamino, N-(C;.salkyl)carbamoyi,
N,N-(Cy.salkyl);carbamoyl, C;.6alkylS(O), wherein a is 0 to 2, Cysalkoxycarbonyl,
N~(Cy.salkylsulphamoyl and N,N-(C;.galkyl);sulphamoyl;

v is 0-5;

one of R® and R® is a group of formula (BIA):
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CM oal koxycar bonyl, C1-10al kanoyl, Ci1-10al kanoyl oxy,
AN- (G .ioal kytyamo, ~?/-(C M oal kyl ~am no,

wOWAETHR2 10al kyl ) 3anmoni o, Ci . i oal kanoyl am noPCT/SE2006/000741
LHC1- 10al kyl ) car bamoyl, N, NggCl-10al kyl ) 2car banoyl ,
Cl-10al kyl S(O a wherein ais 0 to 2,
L7- (G -10al kyl ) sul pharm?g?! ,

Li r, N-(C1- 1oal kyl ) 2Sul . R®

N- (Cl- loal kyl ) sul pha o, [ CGi . i oal ky”i sul pham
oyl am no, Cl1-10al ko —car bocycl yl,
carbocycl yl C M oal kyl, I@ro gr oup,

het erocycl yl Q oal kyl , carbocy® yI ( Ci-10al kyl ene)
e-R32-(C 1.ioal kylene) f- aqr_ heterocyclyl-(G -
loal kyl ene) g-R33-(Ci. loallldMene) h- ; wherein R13

T B LR RS A LRG0 0o R,
nitro Joyhmy, hyyeixy| aminnt caurlum:yamrbal‘xlrbylgmempptot hlaphamdyt G[gamlkmhy
o wﬂéaﬁp% 3 'yﬁ 63,4%? b kA Car g & (o sy ymino,
N.N-¢ Qﬁkgﬁ %ﬁhﬁy@mm 2 (o ﬂ@l&%@@n o, I:SWﬂef ein a

I s hydrogen or hydr ogen
N, N—@‘n 4@13@:&!61@111034?@ 2k SED ) veheesein a@e@@n@léhumyowaémneld

N-(cb%@@p%@p %ﬁ@ra@gm (L 'ﬁﬁtl%ﬂm@éﬁ‘ oy gxgﬁq?x Yt BT %d the other of

R® andR %Gak tion&ly Sidskiuesd on kB Ohe dekndiaiRRENOY| |
aCl 6almo&2§xy?’ |\S/-(C1 %nal Kyl ) am neo N, 7V—(C1 6al k 1)

s~ AIROa) REPby Pe B, )- kax@em%aﬁ hwrpgmczraiﬁwlky and b is 0-
9. N N-(C 1-6al kyl) 2carbanoyl, Cl-6al kyl S(O a wherein a
" is 0to 2, C1- 6alkoxycarbonyl
J \Rg( 1@hy6@|gk1y |0, salkph aﬁrbyd:yclyl‘ér hbnéf?z]:yﬁ&l kigtleyein R® rnay be optionally
yl , carbocyclyl or heter oﬁ%ﬁl I ¢ ,group
subs{R81 B GaqRPB e R&@%ﬁg}l Dy éf‘d%cr‘i PR Grndgrhergiy if said

heteré%ﬂ}éﬁll bbithd af Wﬁa%ﬂfﬁgn@lﬁm IQ?E %Elﬂﬁﬂhﬁ?d ?y a group

| écted from R4 erocyc
selectedritomi R&';an - NH group, t hat nltrogen may be

Optd ona subst i ed by a group selected from R42,
Rii%' i 5 g%%‘é%?’éé ‘faﬁl@’ hydrogen, halo, nitro, cyano,
hyr™ axy R*BsFe R nﬂiep@xﬂfeﬂﬁ?@éﬂl&eted‘ﬁbﬁﬁ%&é@feﬁ utp ﬁ(’WBélarbocyclyI or

hydr oxyam nocatr.bonyl,” G -i oal loa "
hetergyclydadridy ngnd R 1tog¢jb¢r|{gw C, @lkylg@ redharsy | R! andR YorR® and R"

toget%]lr r%agﬁl%ekﬁ??ﬁéﬂaé}ﬁ deOngﬂy sJu%gt tlfl%d)o%@ar%oh by’ oné or more substituents
selected from R*®; and wherein if said heterocyclyl contains an -NH- moiety, that nitrogen
may be optionally substituted by one or more R*;

R™ is hydrogen, Cy_salkyl, carbocyclyl or heterocyclyl; wherein R'? may be optionally
substituted on carbon by one or more substituents selected from R*’; and wherein if said
heterocyclyl contains an -NH- moiety, that nitrogen may be optionally substituted by one or
more R*!;

RB is hydrogen, halo, nitro, cyano, hydroxy, amino, carbamoyl, mercapto,
sulphamoyl, hydroxyaminocarbonyl, C;.j0alkyl, Cs.joalkenyl, Cs.jpalkynyl, Cy.jpalkoxy,
Cioalkoxycarbonyl, Cy.jpalkanoyl, Ci.jpalkanoyloxy, N-(Ci.jpalkyl)amino,
N,N-(Cy.j0atkyl);amino, N,N,N-(Cy.jpalkyl)sammonio, C;_jpalkanoylamino,
N-(Ci.ipalkyl)carbamoyl, N,N-(C;.jpalkyl)2carbamoyl, Cy.10alkylS(O), wherein a is O to 2,
N-(Cy.jpalkyl)sulphamoyl, N,N-(C,.jpalkyl);sulphamoyl, N-(Ci-jpalkyl)sulphamoylamino,
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Q i oal kanoyl am no, i y-(C 1- 10al kyl ) car banoyl ,

wo Ze0d/patgsoxycar bonyl, N, N-(C 1-10al kyl) 2car baggydr2006/000741
C -ioal kyl S(0) a wherein ais 0 to 2,
[ ~-(d.ioal ky*sul phamoyl, N,g¥-=(GC - loal kyl ) 2Sul phanoyl ,
N- (C1-10al kyl ) sul pharmyl amo,

N Cpafssher iebaiiid ol SR BRpa g ey

carbobﬁﬂRﬁCQ JfY'h@f‘e@@dy‘éM& groﬁ@rm&}é@c\lﬂflcg ?E;a]@kyiloal kyl ene)
loal ene)f- or heterocyclyl-(C
CarbOQyClﬂaﬂOAydaélf}éQ@)eﬂgﬁ (C@loiuiywﬁ)fwrene) h-: wherein R17

hetero%&élg?f@ﬁ@%li(gl ée)F é{é’s 4P Alfgﬂ]e&i wﬁg oﬁlsg‘%{aé’%%%pl nzﬁp}r aseubstltuted

on caftdh &yAm¥ Ok Ylor€ Qisatuests aﬂectblh'lfrogf Rﬁpanct Wadreiniif 200BdAerdBYyCly]
be optionally substituted by a group selected from

contajpg gn -JH- RIUD; glagméqoggbm@y be @pﬁgnaély(sgbs@)tuteq By ggroup selected from
37, % Qi I d from hydrogen or Cl.4alk.yl;
R Ogika g ro‘§%1§fd1‘ ?mﬁﬁ(ﬁi%fogen hal o, nitro, cyano,
hydroxy, am no, car bannyd; r asp sul phanmoyl , G -
al kyl , C2-6al kenyl , C;lial k OXy,
G - eal kanoyl, C1- 6a| n y xy 6al kyl ) am no,
, N- (Cl1- 6al kyI ) 2amno, C - al kan Jam no,
| V- (Cl1- 6al kyl ) car banoyl , 2V,i V-(C1-6al kyl) 2carbanoyl,
Cl-6al kyl S(O a wherein a 1%%5 to 2,
Cl1- 6al koxycar bonyl, iV-(Cl- kyi ) sul phamoyl ,
wherdit, 1 V- (Ci . 6al kyl ) 2Sul phanoyl, carbocyclyl or
heteroc %Ich’g% (f; where R19 may be independent Ly
) @edoor@néa%%)m BReisHER 0-#Ap@R ™ is hydrogen or
a%g stltuents sel ected from R51; and wherein if said
terocyclyl contai ns an -NHgroup, that nitrogen may
bdlémln@in@elny)rﬂmglkym uted by a group selected fromR ;

i GINAD Ll R gegg%eygg{ngwgﬁéw %14 Vino, hydroxy,
e i T

Cr. samamtaﬂk@mmanomma INcE@uop ko Rgmning, MVH(Ci.erditsiarasoono,

Cra R PR s Py G B R oy 2y GarinS O

wher&ia ah@@'tdﬂﬂ @(@)koay&m@dr@zn IN-eC| @19 k@pRameylV- (C - 10al kyl )
2sul am no, G -ioal koxycar bonyl am no,

N.N- (@a{sﬁgﬁ%u hameyy ersbgE I or hesaioryelic siewrs mhejin R apddip may be

1ndeplégt§e%19%\éﬁgl¥&hl§ s%ﬁétm{éed on carbon by one or more substituents selected from RY;

and wherein if said heterocyclyl contains an -NH- group, that nitrogen may be optionally

substituted by a group selected from R*;

R is selected from hydrogen, halo, nitro, cyano, hydroxy, amino, carbamoyl,
mercapto, sulphamoyl, hydroxyaminocarbonyl, Cy.jpalkyl, Ca.rpalkenyl, Csjoalkynyl,
Ci.j0atkoxy, Ci.jpalkanoyl, Cy_jpalkanoyloxy, N-(Cy.jpalkyl)amino, N,N~(C;.jpalkyl),amino,
Ci.jpalkanoylamino, N-(Cy.jpalkyl)carbamoyl, Ci_jpalkoxycarbonyl,
N,N-(Cy.jpalkyl),carbamoyl, Ci.10alkylS(O), wherein a is 0 to 2, N-(Cy._jpalkyl)sulphamoyl,
N,N-(Cy.jpalkyl),sulphamoyl, N-(Ci.jpalkyl)sulphamoylamino,
N,N-~(Cj.10alkyl),sulphamoylamino, carbocyclyl, carbocyclylCi.jpalkyl, heterocyclic group,
heterocyclylCy.jpalkyl, carbocyclyl-(C1_1oalkylene)e—R43-(C1_10alkylene)f— or
heterocyclyl—(Cl_10a1ky1ene)g-R44-(C1_malkylene)h-; wherein R’ may be optionally substituted



car bocycl yl - (C 1-ioal kyl ene) e-R53-(C 1-1oal kyl ene) f-

wo Rbe/1yeger ocycl yl - (C 1-10al kyl ene) g-R54-(C  pc1/sE2006/000741
1-ioal kyl ene) ; wherein R20 may be i ndependently

optionally substituted on cgghon by one or nore R57;
and wherein if said heterocyclyl contains an -NH

on e 8 SRR P PR £ BB Ao
conta\/r@l aHeNI—Pfgr&ilfﬁ tHER MitRReh hsa X rasgusﬁaFle}%A dubgtees b @ drsupselected from
3; wherein the va ues of may be he same or

@IRI?Q%WUPﬁffWaZ Bl¢Herei n the val ues of R12 may be
the same or different;n is 2; V\,hereln t he val ues of

R may be the sane or diffe 9 is 0-3; wherein the
val ues of R19 nmay be the® gﬁtdlfferent R21 is
sel ected from hydrogen 8r al kyl ; R22 and R23 are
i ndependently sel ected from h d¢ ogen, hydroxy, am no,
nmer capt o, Cl-6al kyl 'Aalkox N- (G -6al kyl)am no,
5 N, N~(Ci - (5a|ky|)2amno IEfﬁkylS(O) a wherein ais O
to 2; R24 is selected from rogen, hydroxy, Q‘al kyl,
wher€it- 4al koxy and Cl-6al kanoyl oxy; R25 is selected from

AR e R ook o Gl - aal Kyl
C2R]4"i’4 evda fr&%%@&ﬁ)g@ﬂ/ |lﬁalocﬂnt€ba kyzﬁf&/ hydrbz ftahHt A @¥tbamoyl,

Q*al kanoyl oxy,
mercpyo.Nulpbameyl, @lealzalncmlke@yl iblﬁk]é:mxll Gmaﬁcmy, C1¢alkanoyl,

10 CrofbbShEnEI SRS BABRE N CLLGRERMN 25RERR RN,
N-(CGht ck@&m?r mom(b, 6d}kﬁ@@bdﬁﬁ%utpgm§w 0)2feedinN @ to 2,

- 4al k 2Su wher ei n be | ndependent |

Crcbon g Mo Bot it aEh T B Y Do ey CRBPeyAyl or
‘heter hc gogxg h?flgre B30 e%g %Igdegélzc}?nﬁ‘g %pﬁ&?all?%&s%:&ed on carbon by one

y sel ec

or mdny dﬁmyuena;mdwted(fﬂfnb RMowhd wh&feﬁﬁ@ tsﬁad hswtdwallybwntmns an -NH-
ydr oxyam nocar bonyl, Cl-10al k

- loal ken fy 2,
15 groumhai OHF9eFR Ay g, ogh@qulyog@stlt@ed){)gﬁ g(grﬁbg;qlect ed from R

R AT A R o et S S5 Min, Blohoyt, mercapt

sulpﬂaunNyNh&mxmainbyérb&&dr@mmaﬂkyloDz LoakekdnGy joaliymd, Ci-joalkoxy,

ol S AR A s 20 BB

N,N- @]1Naﬂ1§4)25&9§10‘5)@&,wmf}@1w3ammomo, C;.10alkanoylamino,

" 20 N—(Cl_loalkyl)carbamoyl;Z\/,N~(C1_1oalky1)2carbamoyl, C1-10alkylS(0O), wherein a is O to 2,
N-(Cy.jpalkyl)sulphamoyl, N,N-(C;_jpalkyl),sulphamoyl, N-(Cy.jpalkyl)sulphamoylamino,
N,N-(Cj.10alkyl),sulphamoylamino, C;.jpalkoxycarbonylamino, carbocyclyl,
carbocyclylCy.ypalkyl, heterocyclic group, heterocyclylCi.jpalkyl,
carbocyclyl—(CHoalkylene)e-R53-(C1_malkylene)f— or

25 heterocyclyl-(C1_1oalkylene)g-R54~(Cl_malkylene)h—; wherein R? may be independently
optionally substituted on carbon by one or more R’; and wherein if said heterocyclyl contains
an -NH- group, that nitrogen may be optionally substituted by a group selected from R*%;

p is 1-3; wherein the values of R'® may be the same or different;
qis 0-1;
30 r is 0-3; wherein the values of R may be the same or different;

m is 0-2; wherein the values of R'* may be the same or different;
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1y,iV-(GCi . loal kyl ) 2sul phanoyl, N-tCM
oal kyGsul phanmoyl am no, N, N--(Gi -
waaeadskigt82Sul phanoyl am no, CM oal koxycar bonyl aRCTSE2006/000741
car bocycl yl, carbocyclyl Q*aadegkyl , heterocyclic group,
het er ocycl yl C 1-10al kyl, carbocyclyl-(C

BB, PRRER G0 R o Rt b D s ool o) o o6
Rzisls (Rsowhé?&ﬁ thé¥aldes &4{79 IIBZ bé RN HRY e

|nd§1pendentl¥ optional |y substituted on carbon by one
or Rivgs eelrpsd ramdhydirgenion Cisalkdi d het er ocyclyl contains

Rt 0 LB A O B ORL) , erc

Ci. GaR&ZL CR3kox R42(CRASyRmeno, RES-(an Qal&fza@lr% o] %Pﬁ@{t?)nWh}érem ais
0 O%el ected from Cl1-6al kyl, Cl-6al kansyl,

ealkylsulphonyl sulphannyl

N‘ fl@‘]l é&é’d ?r @Fl?(fé@ kg/d%)&', (’31 GaHQﬁl &ﬂa&k%%&ljll Iagd ?’,‘qlgéﬂcdnoyloxy;

- 6a oxycar
i vR% @aseﬂaité@/fra)marahmm;d cyddolhydzdx B akkyd, ok PaaEimoyl,

merc Eﬁ”%ﬁ%ﬁ? égggﬁmgii‘%ﬁ%n'ﬂ Goilkis) ph"”%&ﬁm”d )

5
N- (Cmalk)d:XC@)hmBl N AHE- mlmlﬁﬁﬁbandylmﬁmkﬁs 401)51 efﬁmﬁﬁmswto 2,

B2 S P U SRS P A S

may by ﬁﬂ%erﬁéﬁtﬁ%@iﬁnaﬂ# Etﬂjsﬁﬁbte(ﬁfﬂ d‘h@bor{%ﬂ 6 orGRSRRT0Y |
rone
t er lﬁ Bﬁg g ZMTDl’}r/ne,tlﬁ |and& ﬁgﬂe mdnpmkdm;ly s@edtek §rpm halo, nitro,

R M TN T i

Ci. wﬂKﬂEClﬂ)bhmﬁQCz ioM'kS’ﬁ‘ﬁWl féﬁl'kbﬁﬁmw galkano% , C1. malkanoyloxy,
lemsthylcarbam) , yl sul phi nyl,

Crrodgseartoyslyl Gyl mwéﬂﬁl bolkssamito,

NN]YXCd:g 0eng %ﬁﬂ &ggftgg%;énéa@? Boév (@]r mlﬁﬂgﬁar rfaé%oéﬂ’tl cal ly

N, N—@aa@ﬂ(}éht@baanbyfl Ci@hlwlsé())asmie‘r@h ) 6?0 tnlslle,z*_?rL((al %aﬂgyl)ﬁﬂp}@moyl
reo iti sui tabl e i nhi bitors

NN ‘(ﬁ%\ aﬁ}iﬁ} ﬂg&}%wé %?ﬁ%’@?@ﬂ&“ﬂﬁ@%@@ﬁocoml nation with

N,N- @W@l@{mﬂ&%ﬁhs%ﬂwk&a@%ﬂoﬁﬂa&% RabEC)RA, From

any one of
carboc g1yl yeadled heteroaticlis grcglpehétglﬂocja‘rljziml ydaliigd,phenyl - 7- met hy

|t Qi - (. 5 B- (R -4- -
carbof%]&lgg(%%@%?%ge?%, 6( @ﬁeﬁ%gﬁ’fyhexyl ) car banoyl ] benzyl
heterémlyb@ﬁpwhlﬂt?kh@)w)@-@13xoﬂkﬁene)h- wherein R, R, R®, R%* R* RY R

and R*” may be independently optionally substituted on carbon by one or more R®*; and

wherein if said heterocyclyl contains an -NH- group, that nitrogen may be optionally
substituted by a group selected from R%;

R¥ R”,R¥, RY, R, R* R®2, R*® and R™ are independently selected from
Ci.alkyl, Cy.galkanoyl, Cy.salkylsulphonyl, sulphamoyl, N-(Cy.salkyl)sulphamoyl,
N,N-(Cysalkyl)sulphamoyl, Cy.salkoxycarbonyl, carbamoyl, N-(Cy.salkyDcarbamoyl,
N,N-(Cy_salkyl);carbamoyl, benzyl, phenéthyl, benzoyl, phenylsulphonyl and phenyl;
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t et rahydro-1, 4- benzot hi azepi ne;

(+/-)-trans-1, 1-di oxo- 3- et hyl - 3- but yl - 5- phenyl - 7- net hy
wobhen38sti V- { (R -a-[i V-(2-(S)-3- (R -4- PCT/SE2006/000741

(R -5-(R-2,3, 4,5, 6-pent ahydypxyhexyl ) car banoyl ] benzyl

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

, AoBenzot i L ae; . '

R R R HET TR PR, B e R Bgra ngeperniephinglectsd fom -O-, -NRS,
- [ R- 65 6- . NRES o 65 .
O A Rl Sy ) e MRS T (s 5 OATy
wheigir Barmo§ Rrearh yhdependently 8¢lactsd froet nalnygtnob €hzakiii apl nis 0-2;

?E F&[ 'c}lr\c} gir(% @%e%béjn%l%ﬂﬁse‘g%y%ﬁ%&?%ﬂ 8?&20%,%9%‘8( lcérgjax(noyl, ureido,
amind, Bitrd, SarbarREyIL ﬁBﬁéﬁRts;f(Mﬂﬁi@){ﬂ&y@,&ﬁﬂ@&‘éﬁi&h}ll,'tﬁﬂﬁ@ﬂoﬁ{éﬁi&)fcb) Hkthyl,

et h¥l } car banoyl net t hi o) -
X

ethyh nwthpxs, ethexyaiint. cblah 28tynyle piethox yshpmlfdsmplf adetyl nipkmamido,

) I . : i.cal bl I t,
aoet o) ol BpRO N TRESUR8 B ERMR fer cor
N, N-dayethgdcabdapaylethethylthio) ERES&IPHOMNmESY] st fisulpHantdyl and

cul.ar aspect. of the invention an |BAT inhibitor

art
N’N'g?rg%ﬁhﬂﬂﬁlﬂi‘?é’é‘é}ﬁﬂr@al |y acceptable salt, solvate,
_sog,\{a% &nPh aﬁéﬁﬁﬁ%pﬁ:nﬁé{t s%[ac?edQFcQHb@ thereof is an |BAT

i nhi bftor or a armaceut 1 cally acéeptabl e salt
or a phremectuticalheacetmridle isalt,anlvatdidlivaaat sichatsalter afprdédieg thereof.

U G T B B BT, 26 e o combination
with@6£9BiRRIf t1RArbsent RVERE G 218 VAL LB SYRedBal t or a
prodrug thereof -and an I BAT inhibitor, "or a

(+-)pteastelcdiord-Baithyl-benpt gbbeylshmethykbiovit &, { (R pbAT-€-(5)-3-(R)-4-
h salt or, a prodr t hereof. Therefore_ in an
RS 2.2 45 b B e ke ok ] LRSS B BB b 5
tetraﬁydf@nbpgerfzgihi&eﬁ%pi ng a chol esterol |owering effect
in a warm bl ooded ani mal, such as man, in need of such

(+-)ttrapatlpiediox odiiathyl o byiyl-§ ghemd i-mieitykhiorty (V-4 (R B Na@i-(B)3-(R)-4-
effectjve anmount of conmpound of fqrmula (l), .or_ a
<R>-§®%§é§ﬁ-m%ﬁ!xﬁé%%@m§w@% ?n%‘/&%ﬁ%aé}oygaq(ﬂb@n@-?o%tﬁ-

tetraByH-184-53zbithPlzefines 0dr ug thereof in simultaneous,
sequential or separate admi nistration with an

1,1-dadxced-eihye 3 oo At-hwdromyy S4pBATY 1RV bt [M-(Z-CS)-?&(R)-4:(R)—5—(R)-
phar maceut i cal | y accept salt, solvate, solvate of
23 A R S GIGL P et AR E gy o) 5,3.4.5-
tetrah b R@EoBRPRG! 00f the invention there is provided a
C{iJhar maceut i cal
1,1-dioxo-3-butyl-3-ethyl-4-hydroxy-5-phenyl-7-(N-{ 1-[N'-(2-(S)-3-(R)-4-(R)-5-(R)-
2,3.4,5,6-pentahydroxyhexyl)carbamoyl]-1-(cyclohexyl)methyl } carbamoylmethylthio)-
2,3,4,5-tetrahydrobenzothiepine. '
Compounds of formula (AI) and (BI) or a pharmaceutically acceptable salt, solvate,
solvate of such a salt or a prodrug thereof may be prepared by processes known in the art.
In a particular 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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conposi tion which conprises a conpound of formula (1),

wo R66/B7RhBar maceutical ly acceptabl e salt, sol valg/sg2006/000741
sol vate of such a salt or a prodrug thereof, and an

EBATi nhi bitor, or a pharnmacgutically acceptable salt,
sol vate, solvate of such a salt or a prodrug thereof,

i n Sele] at i Wt rrmceut accept abl
st of  p AR eb b eyt AT BT Ao ipart e RERT BeGRiPre s, solvate,
solvafelt® sidres &M orl aPredtul Berédiere is pr OVI ded a kit

conprising a conmpound of fornula or a

pr’fétpwatrem Pt additjoned Eeapire pf e m\fe@ltm@db%ﬂ%prog@ﬁ@ ateetlygd for
produ%fﬁg}bc%oféﬁe%ol%w&r%(f?ercygl t\«b%&?—ﬁfo’od&p%ﬁﬁh lsx?&s r{lan in need of

Tor raceu y accepta

such @@dtmaﬁtezvmsmwﬁpﬁse@fadmﬂﬁhezﬁlgaalsmdcumlﬁalmnmﬂfreu@vd RSB0 S a
According to a further aspect of the present invention

compppt &f fpgniya g a%PWﬁQeuB%Jdrch?%ble aalt golyaliep¥irae ef such a salt
or apfr&{r%{h@re% ) mﬁﬁalt@ne?ﬁ?r GHA %la% a@%ﬁﬁﬂgﬁmtﬁn%m r}effectlve

i Vat e o suc asa r a prodrug thereo
amounmfanf]Bméﬂ inhititor,do apherriaewically aecepEBRTdaithsdbvatgsplvate &f such a
har tically acceptable salt, solvate, solvate of
salt ok, pyp Elgs F"teogr a prodrug thereof; in a second unit

dogRRI{ LB fuffek Ehect SPHRIIMINLBE Blt%e IsProd QM é‘bﬁﬁrﬂﬁceutmal
said first and second dosage forns. According t

comppsifioh whichsyeprises a ¢depqund o frrmuta/dh tor @rphmjm@ceutpcglly acceptable

ovided .a kit ,conmprisi mul a
salt, B, {98 o lon s Ock 3 et EheRbof AR HIg A inh B fiofa
pharrﬁd@bMﬂiaﬁy @écefpwbtb Qltsllvat®soRaRldIdhi¢ta sese0irod g FiedrbsH in

W th phar maceut i cal | y acceptabl e diluent or carrier,

assoqaﬁoaWﬁﬁhrasmhagtﬁaqeua@@bfgaécmahﬁ diyenh AT €A nhi bi tor, or a

DRSS P BRGS0 e BhiAl AR £

compeising geofupound afnﬁdmﬂmlac(lb)n bﬁa plmrmrmamsm;oaicce@nbla ism]it J3glvate, solvate
said first and second dosa%ﬁ}i}‘ngr nms. Accor di ng

of suchiotalr ansade dheasott #e andl fiicRer e thnwsw%a apggptable
salt, s‘é te%ol@at@%??\&ﬁnadsaﬂ orh g({n‘?é fﬂéké&f( ), or a

rimaceutically accep e salt, solvate, solvate of

s uécduoahwﬂota forther gspem o thetpheseptih yerdiva there isBAGvided a kit
i.nhi bitor, or a pharmaceutically acceptable salt,

COmPUFPGat e, solvate of such a salt or a prodrug thereof,

a) a cbfpbilRl SFEBHAAG (D) 6 LphaAmbRAtiCATRREHtM]e VAL sbiRateh®lvate of such a
salt or a prodrug thereof, 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
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 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

c) container means for containing said first and second dosage forms.
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5 production of a cholesterol lowering effect in a

war m bl ooded ani mal, such as man. According to a
wouodsharisaspect of the present invention therePCE/SE2006/000741

provi ded a conbi nation treatggent conprising the

adm ni stration of an effective anount of a conpound of

th formul a phar maceuti cal |y acceptabl e

Cor%g&%@%ofg%féfs%wf She Biigion s wovieg fgia gt 2 compound
of th& ?&ﬁﬁl@i ? %%‘pﬁ@ﬁﬁi&uﬁ&ggﬁg&gtaﬂé ﬁ%@s@ﬂ%@,%ﬁ%&t& S ¥salt or a

acceptable di'luent or c _ _
prodsigrthéreal endian IRBAT iembiial org pleepaceatieallydavceptsile ali, golvate, solvate

of iR a LBk iR bt v aris ot pmsdiopmosisBy nieanste

prod8dtiRi oft ahblestefol FowirR et RS watn- bBBHédjﬁf?ﬁlhly st e

with a pharmaceutical’ly acceptabl e diluent or carrier
t oAacommmt%a duthed aspecineflthe smeernt asvention therenie prbvidedsummbination

treatﬁx%x\%ce n n% tillr g%%!% g&ﬂarll g@ ng |(/%‘ axPB)%(l:ttoé %fcg}npound of the formula

@), op h@hmumﬁcmtz laycebbRCsHBPIAPILE s6Bate of%ﬁ&ﬂ/@&&b orSQPr¥@ug thereof,
of such a salt or a prodrug thereof, may

OPtlogallla( fnesther with aphagaasentialy ﬁCWPtqbl%dth@AR)raﬂam@ il ther

s S5 A9 Ep P REULLEA oy SRS ORI
inhib8oi, toab Iphalﬁﬁéaltajatlta acapthbler sagasni}Watagerv:a&tcﬁ such a sallt orta prodrug
ut C tabl e sats so] vat es, sol vates
thefeﬁ‘? g‘?‘??%é'é%’g 18% AFacqutics é}b%CCSWéblﬁ/éivlpenmémnﬁhto a warm-
i bed i NVWO
st i1 e SR g P00

9olnaether aspertgs ETaantionOhe LoHtpode] oMBasHaFSE 1, pharmaceutically

) T ———

assod¥ifon viAXPE PP AR 0Mm A} ghei2Rust Gr Bﬁ&%ﬁtz&ncﬁgy {)table salts,
623-634 (in particular the con;goun S descri be

solvaieg: wdyateppiishetatalss pradsegsdhespofp Syatde RP ARrrdphn wtr gamma
or
300 B, 5 LBESEPRLSL B oo

are v&@ﬂrhr(awagm thesdrt. Mhéwrisclhde HY cdh 6&1dsQie§kfriH|éﬂ ?A WO 01/12187, WO
Itazone,

01195190 M A8 70, TS oI tB RS O i B St o 8296870,

WORPEASRoag 18, Gy A PR T

PCT/EBZBW% JLMg@ Shdrh, 3906, GRY 6553Bxpdra®pintoi] @t TherapeBBARatents, 10

and/ or ni.s ers to - .
), 6?%'%'33 (Byhrodepia F%CC(I%&{“ 5 Beshahes tbﬁﬁ BHSGRPIERYS Jigedon page
634) ¥3J T mdﬂl‘lﬁﬁy koo, apaspi @h@ﬁ'aﬁ: ANGhcODBFARCERIH 53 v frence.
accept abl e salts t hereof

Particularly a PPAR alpha and/or gamma 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, L-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



10

15

20 com

25

30

Therefore in an additional feature of the invention,

there is provided a conbi nati on of a conpound of
woaoosuBzrsg| ), or a pharnmaceutical |y accept abl ePe@ISE2006/000741

sol vate, solvate of such asg}§_ or a prodrug thereof

and a PPAR al pha and/or gamma agoni st, or a

har maceuti cal | ceptable salt, solvate, solvate of.
solt §HBE G fherc G and 4B bRt d Gosimmhabanis o hsgmacentically
acceﬁﬂgﬁetsh@,%]ivafe?@él%t@ O?Eu&xthesallqtrb}‘% b tl‘fepe%"fe_ is provided

a nmethod for producing a cholestero owering effect
i nTherpirerinnonidibnahieatate ofgbe mvastiomtheré is mreddedd metioid for

o B 2 BRSO S B R o
suchPRRAMIBHE SMhidhCRinpriser4@Rh AR R g 36 kdid a8iPAaY 3k Brfe SRl WA RINPf a

such a salt or a prodrug thereof in sinmultaneous,
compwd o formulanl), 05 s phatmeacgalidally aceeptabbmsali sdlvate, solvate of such a salt

t f PPAR .al,pha_and/ or ga agoni st .
or ot o AT o0, SERERP B BorlE SrudRERef M6 o rrective
amowlof aPPAG alphihdlorsalimDigonise/ R Apharh e neaily L6l £,

to a further aspect of the invention there i's provided

solvage, salyaiserf stieh & &Alt erarpyediugitemieathi ch conpri ses a
co s Leally .
Comayi 8 AL O PSSy
compsgmughitih esreprises andmaoRidR fatmpiia (BNl Ophgmatautically acceptable

A SR T O
agonisf) dl‘%ﬁfhﬁhﬁécb@tﬁba‘ﬂ‘y%Bce%td%ﬁ@ia@&ﬁ%té,%@#da% (ﬁéﬁ&? hebl & a L prodrug

diluent or carrier. According to a further aspec
therepfdn pysesiafion with ephronacehtiallyiasceptabld dibstnaodkdatrier.

IS d f | [ ) . .
orap gt BT SURE, S SR fobudin Beuls sevidsca et
comgistly BcaRpdunalof Eorpu®d(I) Gr b HAREceuRAfly Acd leaéaﬂh%l\éellteé, solvate

and/ or gamma agoni st, or a pharnaceutical 'y accepta
of sughy psalt e prafeig tBeroheed o PPARCHPRA andlar semmze ggooidt, oy a

' f er.aspect, of th resen
phan CASPILY CERRAGE Pl 50T Wi FTr RERERY Plr el BER0E
c ofrpaudidg o a fuather hepeétl of thedpregenp e NBGEMEIGRblovided a kit
acceptabl e salt, solvate, solvate of such a salt or a
s ug thereof, in a first unit dosage form b) a

/ ' ti |
0 SRR AT, ;ARUERABEEL iy o LR DR LRI o
salt qprpdediyg theeroddh a first witsdesagedormj t dosage form and c)

aj her ans _for cantaining said fjrst and second
b)a %lg% 8%3?\? 8}3?{? gamma agonist, or a pha maceu%caﬂy 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) 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

¢) container means for containing said first and second dosage forms.
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According to a further aspect of the present invention
wo Zob@i397d2s provided a kit conprising: a) a comRqidomfooors1

formula (1), or a pharmaceutically acceptable salt,

sol vate, solvate of such a.gglLt or a prodrug thereof,

together with a pharmaceutically acceptable diluent or

it et b Of e SRR Rt byl Gt B s pponnd

of theSbhulagP), ¥4 SharBatatdiclPice dpt@ﬂsue 3a18.ablva®, sélvaE Ofl6udd a salt or a
thereof, in a second unit dosage forn1 and C)

prodrag Frezgaf candrpeRitAR falpha @@Wp&gmg agenigt, b1 2 pharmaceusiednagceptable
salt, s%?\;‘:'a%g ?oltfgtlé{gﬁ %C Iogaﬂ'orll 9 \nggdergg ﬁ{?? S, 1];1‘%%% mgr%g%étuxbe oﬁ § mff‘dlcament

I'nven use

for udehie pfodiubinka dhbl)esteﬁﬂ 1@wah1@rdmeemta Wﬁ&ﬂ—blo@@é‘cﬁﬁﬁmbl Buch as man.
salt, solvate, solvate of such a salt or a prodrug

t Heegpshing Wrafuthpraspectiof fis Mﬁwpbmvar&%h%r@ w@tﬂda@ﬁ cgmbination
treatrRé}ft‘ &Bﬁﬁﬁfx% B Ad}&nﬁﬁﬁg%a&'aﬁ e Lﬁve &8&@5& C&’B#a/\ﬁ)ttd%f%e formula
Su ereo I n re

a~salf or a prodrug t e nmanufactu
(I, ond p]aammdammmﬂamccéptablaselt | solvateo seleatd @f suchiaodal i erpocbdrug thereof,
[ i mal, such .

| ri effect. in a warm bl ood man.
°Pt1°2é&tf’&‘?‘ﬁ"§ with %P]PWH%WCS%%‘EPFP@&% 2T SERED; WPi on
mmul‘%ﬁ%ﬁs kSuBReM lof 8hafur€ MRINDRLLOR of SESEARIE aﬁ@ﬂﬂﬁrdf%'PPQ\R alpha

he adm histration of an effective anount of
and/og ampmra@omfst phe phamao¢wically acmptahleﬁhh;a@h@msmlaabloj} such a salt or

a pro%pg glfea%o %}0@8#151 to&s{kﬁ\élb%i:p|a)p%€1a§%cgﬁtgc];al&%%epgabfe dlﬁuen{ or carrier to
a warBBlobBEEAHimER khdh RGEADIIREE oflédcH Bdrag¥uti€ BeathRht. W th
t he sinul taneous, sequential or separate

adAieReEeT 2pee 9T Bfe iavensipn cibe comparnsiaifomula (rnr phaghaceutically
|
accepgzgh(?% S 9@%5?6 'tH SR Stonch glt Bpﬁﬁféﬁg\%%%xér%&l n*YaB/ %Bﬁrﬁpéeleed in

vat e O suc

associdtien edifh, a nipbirdo atill yleti egsielvea phiutnacautidadly rmze@tﬂblmltl solvate,
acceptable diluent or carrier to a warmbl ooded
solva&ﬁﬁfﬁa?h 2 S3EPr arorg thereole 8 ustd keteln pIatRIS @gid derivative” means a

{
COmp%gﬁn%odumzn };rx nlgrh }%}r nu}‘(a?&ej ?—EB tg%%ﬁ%t?%a c%:rgt L}tﬁﬁlﬁz!ul‘?elnz ~chidBxylate
structace Eptuaples of mlcbtlms ad:ldakHvatswls vafweleoficatimodhacad, $1adent101r a
rodru be adm ni stered in association
mCOfaﬁaf‘?T“’e &M&gw %“dg?%i/ﬁim%r ivative or a pharmaceutically
aCclRRIER| B MAdaitional AR of SRt UAeRSH, HRUCR p@oﬁééd a 8m@nation of
prodrug thereof. As used herein "nicotinic acid

a conm@pnd,g oparularlh 05 2 ghaorpetivdBy eenepiabkisalj, slvate, solvate of such a
salt op X fo%n&%ﬂ)%re%?&%{) ﬁq gt{u%c %{Eﬂ%{‘x%t?ve Oé)?zphafmaceu?cally acceptable salt,

ructure
solvam scﬂt/atelocsxmhlaobade:& hypeddri@eherdd€l ude nicotinic acid,

n I’Igh%;éfgrreollx 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, éolvate, solvate of such a salt
or a prodrug thereof in simultaneous, sequential or separate administration with an effective
amount of a nicotinic acid derivative, 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
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ni cof uranose, N ASPAN(r) and aci pi nox. Therefore, in
an additional feature of the invention, there is
wonrasiided2a conbi nati on of a conmpound of for muPaTSE2006/000741
or a pharmaceutically acceptapy e salt, solvate,
sol vate of such a salt or a prodrug thereof and a
otin derivative or phar maceutically
salty é@gﬁ)t?’a Vea?es%fdst‘mh asplat %Prog{}}gvtﬁ?féo%ﬁn@ a@frosinicaicid dﬁnvatlve ora

phfinackudgallyficetbible SHIE rs%fx@feesélvzgégf andid tiﬁiﬁgﬁla é)];roecﬁ hereof in

the invention, there i s provi
asspfiainncvity 2 ghetwicesticelly Iacdept/ablel ditpenf draatridrn a

d of h
b e R SR Tha R S oo hete oyt ded i i akompound
of tae fehfubell), \ve a@ﬂ@ﬂi‘lﬁﬂce@tﬁcaﬁ Qé@%szaﬁf Jideaul, R/a | drrsu 13 Siltora

phar maceutically accepta vate vate
prog{y(gﬁhegegfapmd dRicatipie @mdu@nw higregof a plnarmamﬂttca]ﬂlﬁmd:sptable salt, solvate,

SN T T .
proghinaion®e e ¢holestkioy 1@:«2&@@@@1:@@%@@1%&&% ﬁnmﬁlo Eﬂﬁtaﬁ .

suc{;‘ alt or a prodrug thereof. According t
f ur'ffept Ei‘)sé’é?t Qbfthe méeritmeﬁﬁccmppmd of ﬁOSan]la(ﬂ/)l, dleajplmrmaceutlcally

accé}?%lg@élﬁ 'é&l'vﬁt@l s’o%‘aﬂ@ 81551\%}1 ANl % Pro E{hg%ggﬁ?%&?eg%érppsmmd in

formil a arnaceu

assmtmatveih sbilla/aué s@]‘ues:umh ofa pledrinatdutidaldy Ssbep@bleR8ik, es%fvate solvate
i cotinic acid gerl vative, or a pharnaceutically

of sﬁc eéfﬁlf;?ﬂ aeprggﬁulgt LEPLy P]@blgwqﬁ@se@uegwpﬁ iaclugd¢ ehadestyramine,

cho%ﬁﬁﬂ@ﬁd&&%ﬁz@l@ﬁl hydfochfsiRe! ation with a
phar maceutical |y "accept abl e diluent or carrier.

Ac cheafang. inaneaddittonnl feetatamighe fnvehigor, thegdis Rovitees €ohBination of
formula (1),

f th
T T AT RO R
saltof a @ﬂldhu@thﬁ@bf il a BilPAQE kdhedther 604 ﬁ'ﬂﬂc@atﬁ%@@%&c@f}tﬁble salt,

acid derivative, or a pharmaceuti ca y acce
SOIV@E?# golvalp pf/siich a sgliloy apeodseg thestofa salt or a prodrug

th ture. . of. a nedicament for use in
e g e S TR
produarrmdxlhotﬁdtecblamwmﬁig efﬁddchh B i@ Bloold Qﬁiﬁiah %ﬁcl@a?soﬁﬁﬁ iRheed of

the invention, the conmpound of formula (1),
Suc*b‘iﬁ%?ﬁ?%ﬁ@é{’}tl?lb SqTpprises é@‘ﬁt%ﬁ?@&@l seid ammﬂaaneeffesuwanmm fof a

comPbelll & fohlla ), & %&%g&iuﬁlpeﬁgﬁ%c% ues%qg ﬁﬂf n%: vate op such a salt

in association wt
ora prmkmmtbempf Uedlmyltam@e@tsa@ieatlslairtsepeﬁﬁtb ‘idingnisteMor ifh :Q'f effective
thereof. Suitable bile acid

d
ol A SO RS hancsebpoh s o
suchcosive lagpddivg fieedyror i de.

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
salt, solvate, solvate of such a salt or a prodrug thereof, and a bile acid sequestrant, or a
pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, in
association with a pharmaceutically acceptable diluent or carrier.

According to another feature of the invention there is provided the use of a compound
of the formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a

prodrug thereof, and a bile acid sequestrant, or a pharmaceutically acceptable salt, solvate,
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Therefore, in an additional feature of the invention,
there is provided a conbi nati on of a conpound of
woéanwuBzst| ), or a pharnaceutical |y accept abl ePeaISE2006/000741
sol vate, solvate of such a saj¢_ or a prodrug thereof
and a bile acid sequestrant or a pharmaceutically
a

e salt, solvate, .solvate of such a salt or
SOI%% §f%‘§9taﬁéﬁ 957 ProfReg BPEPE 17 edRansientire of almddeeamentfopfuse in the
protih@idnrofarshbReterdl &t &ir i 2 e
produci ng a chol est er glse fﬁg%raﬂﬁ%ng?lggé%%dnﬁmgﬂ such as man.
o, St St s e
e a}%ﬁ% ective tgn%aﬂgg%fheﬁd%ﬂﬁ%ﬁw JraneHfetiveanount opa cempound

of thformaize(l), iof aphatnRe6RRAAY h&epRble cofQlvate  of
sal t olrp a prodr ugpt hg?eg% Siaﬁ’ogso}{‘?r%efe’tsgﬁgéguogsu(’hasalt ora

uch a
proé‘fél}fé ﬁ]é‘-ﬂf(?faPPttﬂnag)é %Pﬁ@éwﬁfimmhméwauﬁi@ﬂiywbédptﬂﬂ\e diluent or carrier,
witle fHe@RhhlVE F{ﬁ/} ile acid sequestrant, or a .

phar maceut I@%Qg e’%f:aé g’ﬁ? BB LnIstrafipr, gpe.or marefithe foflowing
agenty 6¢lected &om Groug Xpr odrug t hereof. According to a

gurthe asereéct. of the invention there is provided a

pha%?&fé@é& Bt ve emRringi(fns evnpmpla alibiapide Stemz thi zidep capebril,

of chpleada -0 - tically acceptaple salt, )

sol vatee, J)léglﬂ{)/])g%helg%?@%uca ’a% (glgﬁltneglydrggﬂosa?%@gﬁﬂg%@ﬁ’ delapril

andydrashlosidealildvalehesoctaoide, Obx 208k ﬁ{d"s’?lﬁ%l,lfdsﬁﬁ%physodium
sol vate of such a salt or a

| | t | vat e,.
SO oA iR i St S
phaydmcklotide ahbna I i arrier. )
Ac angr ding to anotte%g?ﬁgggtp Lfr% (leﬂlcs)% edrcl%nh\;(g% S Bﬁert%gpeéle@me

pr §Vf'9eorHe PuesisthydrasbpidanstimidotoheyuiefmplhadibtNor !,

a ' Ly acceptable salt, solvate, solvate

or URAREE kB8 TRl i e bincSaimancedodp v piexer,

s e tplesdartamtamlodipiae th@ﬂﬁf@,%ﬂbfh?ﬁlel NalE4E Qfgdr ﬁ%aﬁhoé@lehgfl{ochloﬂde);

ol vat e, sol vate of such a salf or a pro

| n 2R ARSIHSAUR Serverénagmzamednfiibitore(fir ckamplestadepril, WRtriopril, altiopril
pr esluietd - ]94}?! ol lowering.effect in a
war m bﬁégi(?j%og?rggi na ,&)ﬁ’%n%epﬁgﬁy&ﬁ%ﬂ%%ﬁ’ %@n%zgplalﬁt,
adbfprtngﬁqaptopmﬂ_g tWPIHSWpr@fcyitﬁﬁe,Waﬁﬁ)ﬁﬂf-fglu@é{ﬁtﬁhé,%granapﬂl,
thggrg i.S.,provi ded fi\ conmbi hation treatment conpri'sing
the a i CSTaPTy pilazapsly cldazapilal, Welagnib Wintapdi-dicid, enalapril,
C oeiuptat OdnabAE ehie L. r maceuti cal I, .
accept abl e ns?gl_ £ ﬁfsgwg@é?dré@fn&gl}@e’g& %%P@R?’£°§eé’|°?ng fosgnopril
pr ¥y, fpfi_@ﬂé‘df f,OSmPPﬁbatWibL}W, fgﬂg@ﬂ]tﬁi foMrodprific acid, gly%or?ﬂl,

- accept.abl e diJuent or carrier, W
P e BeH L KB, PR etlebl, lmbmpiatalbonzapil isinopri,
adptinhst palycmiarns n‘i&amﬂ:emQéXifJIlﬂ,eIIIOQJ(iIPHMt,rl‘go‘?qugrh,smuracein A,

sel ected from Goup X = .
muracein B, muracein C, pentopril, perindopril, perindoprilat, pivalopril, pivopril,

quinapril, quinapril hydrochloride, quinaprilat, ramipril, ramiprilat, spirapril, spirapril
hydrochloride, spiraprilat, spiropril, spiropril hydrochloride, temocapril, temocapril
hydrochloride, teprotide, trandolapril, trandolaprilat, utibapril, zabicipril, zabiciprilat,
zofenopril and zofenoprilat);

> an angiotensin II receptor antagonist (for example candesartan, candesartan cilexetil,
losartan, valsartan, irbesartan, tasosartan, telmisartan and eprosartan);

> an andrenergic blocker (for example bretylium tosylate, dihydroergotamine so

mesylate, phentolamine mesylate, solypertine tartrate, zolertine hydrochloride



> an anti hypertensive conmpound (for exanple

al t hi azi de, benzthi azi de, captopril, carvedilol,
wohbmrietise azi de sodi um cl oni di ne hydrochl ori deCT/SE2006/000741

cycl ot hi azi de, delapril hydrgchloride, dilevalol

hydr ochl ori de, doxazosin nesyl ate, fosinopril sodium

A T -

pefeassieité Rydipetileadd, oiHetdol }?tﬂﬁﬁﬁ%ﬁg_@, F9xAE and alifuzlosin
hydr ochl ori de, prazosin hydrochl oride, primdolol,

qubyripehileridn)d breth Redrentsgicdlvarantiod exampleaaieputolol, acebutolol

t 0 c ride, . candesar C esart.an
c ?ﬁ@gﬁl&&%{ g{p%r@loﬁ thgﬁrocglrcgpg i%fnﬁ o‘cllgtagv?og?xg%ochlonde, carteolol
anhyiogtiloedeyetigablel BokiRvady, 6di@holsy 4y@ebhies id %)o;%ﬁ‘(ﬂol
angi otensi n converting enzyne inhibitor (for exanple
al Byprhlorides desnroprpnelpl hygreghigsidel dl@@ﬂt@liobhydradﬁmr@m ditgvalol
be ik il ah ochl oni benazepri | at
A R U B S R
c alabaiplol hydybetlatidh, dsvebetarslahigaiiddhlorfRl RRERITolo] hydrochloride,

[ zapril, cilazaprilat, del

i !
eIy osion 32 SRetperolal me kBl el i, oo ppeketolol sl
e Ph&BRERR shilfate [REQXIM i Eér&%l?lfﬁ?ﬂ%&ﬂ%{del ?otislfgg@&l?ﬁpcrhwﬁde,

fosenopril sodi'um fo opr | Si noprf.
f odinaleprtichele] milestentiprendlolhysicooti]orgley@tymalbl, bisoprolol, bisoprolol

Ry Rrdet PR et Pelomtggidere i bakes A

> ya&i tidreheBsic BRARBY (fbr | QttinatiBRSebdic bAthlorothiazide and
4 eﬁl rruraceql nre,&{fﬁ%lu@r aceil?}a B, el%rruraclzcejiaén (()3r,0 fazce an

movel tipr cel . : -
pe‘ﬁ?@pﬂdigpéla tbfemrnmmcm progheqtiohthephyidame hygioehlooghiakide and

[ ' e ' inapril . hydrochl or.i de,
R opa MUBARE b tioBAAP Cloni e G Realbitfon productof
s pihi@fitalidory strdagddi e d@drosRloriapknd Alanfa&Md 1IBRFddhloride);
spi.ropril hydrochloride, tenocapril, tenocapril ‘
%ﬁl@g}&&ﬂ ek eta ,forteéﬁm@{q wealcippghawiehplocker (for example clentiazem
i lat ' iy bCLpril, I.CI pL4 | at.
LSl MURRP SOOI 105 e
r edfedipine, ludigmeihytirochloride xdiniakan bam@eslatitia belfosdil, verapamil

t cilexetil, losartan, val sartan,
Fﬁ%glg‘)}ﬂ"éﬁg 0(‘5%56 tan, telmsartan and eprosart an); >
. 1 . r . -
>ar, #0LKS TR Sk SmPlk YK &I mHih R onSsEaR gf ggfcg&éﬂéﬁﬂgﬁl%ﬁlde and

tosyl at e, di hydroergotam ne so nes am ne
nmespypaelactormpindibe tombination prtlagt of blydrothloeothiazide and triamterene);

) ' di | ol I abet al.ol hydrochl orj de);
S g RS Rl A SR g perasot
hytideszhlopide difsv ah @R hadlokh 1Y 8¢, Bt pedisteh y REQNXRN c 20&kilol,

al fuzosin . e .
cinepazet maleate, metoprolol succinate, molsidomine, monatepil maleate, primidolol

ranolazine hydrochoride, tosifen or verapamil hydrochloride);

> vasodilators for example coronary vasodilators (for example fostedil, azaclorzine
hydrochloride, chromonar hydrochloride, clonitrate, diltiazem hydrochloride,
dipyridamole, droprenilamine, erythrityl tetranitrate, isosorbide dinitrate, isosorbide
mononitrate, lidoflazine, mioflazine hydrochloride, mixidine, molsidomine,
nicorandil, nifedipine, nisoldipine, nitroglycerine, oxprenolol hydrochloride,
pentrinitrol, perhexiline maleate, prenylamine, propatyl nitrate, terodiline

hydrochloride, tolamolol and verapamil);
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hydrochl ori de); a beta andrenergi c bl ocker (for
exanpl e acebut ol ol , acebutol ol hydrochl ori de,

wabkprieanwisel hydrochl ori de, atenol ol, bunolol PCT/SE2006/000741

hydrochl ori de, carteol ol hydrgchl oride, celiprolol
hydrochl ori de, cetanol ol hydrochl oride, cicloprolol
drngchl ori' de, %exﬁ%gpr anol ol hydrochl ori de,
| al Bt SIS AR AP e e biPrIr gatobat Al wilirwginiy drdtspariti sheljum, desirudin,
esngik@hatdy m j rochl ori de . )
f1estol ol SZI fattg,gd"?grgé’tﬁaf?‘gf’ﬁ%‘w%?sg’g%’é’ pRypgocounion, tinzaparin
| evisisainared werfhye satitpr i de, | evobunol ol

d ide tal ol hydrochl oride, netoprolol,
%t %HS@QJP%%OE%P%% or H’}éfeoﬁn?grﬁﬁ%hm’r@chlgudm Rivalirudin, cilostazol,
penduldepAri sodlitlrh alaBap 6 R :
hydr ocﬁl o_rsi de, sot ollaﬁi)/%&lgié ﬁ?%x?%éiyﬂo%}o&d,e’ SiPgRbap sulfate,
mal @R &parip; ey fkwretpfedribetuben,iiftrobhwbalimh plamifiban, lotrafiban

bi ) rol ol fumarate and nebivolol); or a )
i ?@@E%hgdnﬂadf’ b‘léefpgg%f‘grﬁfl’e?{&? 0 AGPgtek Exifiban agaiaice pibragiben, tinzaparin
st i sodivan trifehagrel WodRInR bR RLRAbIAR aRfR§uct of

hl qr ot hi azi de and net hyi dopa, the conbi nati on product

f

TRGFHGHEP LAY dteRamisey Gerrtxamplieroaifibantétyte dfopinfiban, orbofiban,
cl qpirh 0 cloni.dine, the conbi nation
pr ogﬂaﬁﬁgf@c Icggot dg’l t|kr gtr)]aen’ g%@%ﬁ@%ﬁ’ B}Oﬂgclﬂg}gb,aggﬁcpq;/ﬂ%and
anditgafdrebici ne hydrochl oride); > channel bl ocker, for

G T AL bR e M A —

el bk ot e Ay o e PRk Bl esp il SRR gpronen,

be SPé¥EF l,nd‘m@ﬁ‘faﬁ‘am' inefeyainae droxicsle, diblof@ﬁt,@dlﬁﬂp’fyraﬁoﬁe and
nydeBekfgr SBRrERB: and opi onol act one. and t he.

Bophitclat dggrecpfi Oifliinibi@fs @WX%Q%%Q%%%% E%g%%Ptg beraprost sodium,

trianterene); anti-anginal ag ‘
amcﬁ’tﬂ‘i’sé‘?rﬁéazfé@?,l lgzigrelalifaoding] logafitdnaatdeochimidaxefbeliban acetate,

h rj hev | ol ..hydrochl ori de, butoprozine
ey AR GRS PR e el .
Frehopoohallogivaginatfes exapiptd skt R81Epnat epi | mal eat e,

)gr:lirri dol ol , ranol azi ne hydrochoride, tosifen or
e'BIRERICI #5350 @ f Fonaudpsipn ishibitersdi | at ors for exanpl e

)sop&m@fryuy%ggg;r@tors (for exanple fostedil,
azacl or zi ne hydradchl ori de, chrononar hydrochl ori de,

X | BedterXa mhitdicks;i azem hydr ochl ori de,

> low molecular weight heparins (for example enoxaparin, nardroparin, dalteparin,
certroparin, parnaparin, reviparin and tinzaparin);

> squalene synthase inhibitors;

> squalene epoxidase inhibitors;

> liver X receptor (LXR) agonists for example GW-3965 and those described in
W000224632, WO00103705, WO02090375 and WO00054759 (claim 1 and the
named examples of these four application are incorporated herein by reference);

> microsomal triglyceride transfer protein inhibitors for example implitapide and those
described in W003004020, W003002533, W002083658 and WO 00242291 (claim 1

and the named examples of these four application are incorporated herein by

reference);
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di pyridanol e, droprenilamnne, erythrityl tetranitrate,
i sosorbide dinitrate, isosorbide nononitrate,
woidwiiBzzae ne, m of | azi ne hydrochl ori de, m xi di RET/SE2006/000741
nmol si dom ne, nicorandil, nifgdi pine, nisoldipine,
ni trogl ycerine, oxprenol ol hydrochlori del, _
ntrini-trnol r-hexi.] i ne mal eate, . prenyl.am ne,
or & BEPRCHt AR 1eoRERRIE Kk G e escR s we R BRI Ot  Btoseg ereor,
opticaally gempawith hphafitcen§@agubaptabld ERle8CEAridr 99 warm-blooded
. argatroban, bivalirudin, dalteparin sodium desirudin,
animgh, syheasanan ipyigpdphsveh shatenentic iastmenst at nesyl at e,

oL ' di.um and warfarin sodium. .
OB W B pad S A TRALIY R EARE R i igEe R cSfibination of
a cortyyahind offl F@triutie(T), bir vihbfrbbe tticallly la6SdpBb® saltde 1t 40 abivate of such a
sodi um danaparoid sodiu dazoxi ben hydrochl ori de,
salt oz p Mg Hesel rad 8 compg PR oTeBR Kuena fhatmaeaenfieadly acceptable salt,

j ' [ am fiban, |otrafiban
SOIV%%E%%%%I%&S lllééjé,ﬂa?]tg%g ;égwgﬁ@%c%fbof i ban acetate,

r okhdréforninacetlditionaldedrngf df blamilnvéﬂtfmg@ﬁfd i9 pﬁc;iﬂﬂdddlfﬁ method for

trifenagrel, abcixi mab and zolinomab aritox); > )
prodyqipg & E‘b‘ﬁ%ﬁiﬁff’@@&ﬁflw et AR B MaspDleqdse apimatyiueh pyRian) ipaeed of

such %&hﬁh@whfch%@ﬁx@ﬁ?&s%&iﬁﬁﬁi@@ﬁ%{lg %{]Tacl)(# ?rgg%f L P88 ctive amount ofa

hydr ochl ori de, "tirofi ban, , honocl on
compgind pbymrEdDand 2 phmstcewally pécapebletsaltdolaid, eolsatefodsuch a salt
bi sul f at.e

T LT
amouly df ®edrhphinderond SRbU K, of ?M%%B@ﬁticﬂgﬁzc@éﬁéble shil isBHAR; solvate

i ndonet haci n, nef enamate, droxi cam | of enac,
of such 2 palhpna REeeme tharertpi r oxi cam  di pyri danol e); >

I lon inhibitors (for.exanpl .

B2 he ROPREAR L80! MO B hG ir ouRey o ebmaceutica

compoaitioh whichi ¢cezprigeeh cotpbaid ofiferenuld @ dfal ghdfmaceutically acceptable
drochl ori de, orbofiban acetate, oxagrel ate,

salt, %%?{%’aﬁ%éﬁo 8PP0t a1 2 nrpdse thsasplang acomncant Seom) Group X, or a
P SRS LI SOR0L o ST, REQE Y LIk
associgion ovithva plearinatdubicalty soceptalbladilognt ¥a cambi. bi t or s;

According to another feature of the invention there is provided the use of a compound
of the formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodrug thereof, and 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
useful as pharmacological tools in the development and standardisation of in vitro and in vivo
test systems for the evaluation of the effects of inhibitors of cholesterol absorption in
laboratory animals such as cats, dogs, rabbits, monkeys, rats and mice, as part of the search
for new therapeutic agents.

Many of the intermediates described herein are novel and are thus provided as a

further feature of the invention. For example compounds of formula (VI) show cholesterol
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| ow nol ecul ar wei ght heparins (for exanple enoxaparin,
nardroparin, dalteparin, certroparin, parnaparin,
woewicparisen and tinzaparin); > squal ene synt hasecCT/SE2006/000741
i nhi bitors; > squal ene epoxigtpse inhibitors; > liver X
receptor (LXR) agonists for exan‘pl e GW 3965 and those

L R ST T I

thus thaimedyd fugtati arugs 6f theboepedat ed herein by
ref erence > mcrosoma] triglyceride transfer protein

i nhRE Gy rth@rfe@sz@rﬁﬂt@ mprtionajbieteds amyidddos@nymsind obfatmula

D Ry 0o B, sl 0o R Bl &7 € Bt theror,
with ﬂmqumab than saad eompmmdae hat BAR PER)-D- (F enlygf?ﬁ‘-[zi(mﬂh@@bhélyl) 2-
ar tic accept abl e salt vate, solvate of
hydrgwerpnis apy .4 él RREYEsENbS ba@ﬁﬂﬂ@ﬁrﬁb@nw Pheryelaaetidin-2-one.
Wi ThergfoRhal 2@58& Eﬂ@l iffvedibH fe 2 rg“a d%
to a warm bl oode anlma such as man I nnee such
pharmh@ua’p@wpmpomtlemwhmhmonﬂﬂmem compount of forathth (VI 6 a

phar g SR iRl MDA ERuseYr of e sel pr & grockue thereof n

assoc@itﬁfnfmﬁl@hlFh&ﬁiaké’utéﬁﬁﬁ-@&&%ka%lescﬁ uent GQUaUAr Ewit Ble &ﬁ%ﬁs@{ha‘c said

such a sa

t or ro t hereof and a conpoun
Congu@GE)s notgr(Ra- %ﬂ@rﬁﬁd‘@ lgﬁaﬂzl-(ﬂ -faorepieai)-2-ls@lcdx yethylsulphanyl]-4-

d h f.
AR B Bt R B B ZeRe | Bvent 1 o
t hacmrdiag Py oy hdiigoral AebOst thoprefing tivehiéh e b?o‘iﬁcferdq

effect in a warm bl ooded ani mal, such as nan,

Coml?oi‘%mﬁ QEE‘CJPH%‘HE hVDr e a@ﬁmamtléﬁbcmta@e salt, solvate, solvate of such

a sal@cﬁwpﬂggﬁxgg gwgoft Rr ﬁé‘é ﬁg f{% of‘g@flimeu eggﬁit;;% @bt of 2

warmnabloepgtchinlimak ahdh, aSSDleM am;h, ths pfdxf&behazfsaﬁwtéhlp@uﬁ@istno@ B-(R)-4-(R)-
t uent i

1- o e e T R B P P g el Nstrats vt

carba%ﬁﬁﬂ&ﬁé‘t'ﬂgxyt]bﬂé'ﬁyﬁa%’tﬂhﬁ(—Q &fe. @ pharmaceutical ly

accept abl'e sal't, solvate, solvate of such a salt or a
p rBus @gcqrﬁmgéQ this &peciraf |thﬁ;;1nt/mta>nfthﬂsrb eproaiipé @ tcomipotimEof the

fonnulaxg ‘| ? frxl BRatgiac her ee&lﬁfcé Oc?./cleg egleéalg,osﬁ){)g?ﬁigglgpt%%lg sughy aasaé‘q of 2
prod@g tl&réﬂfafoﬁ’f&%?zkbtd ddic¥meRCRth AR Boviso that said compound is not 3-(R)-4-
(R)-1—(phenyl)—3—[2—(4—ﬂuorophenyl)-Z—hydroxyethylsulphanyl]-4-{4-[N—(carboxymethyl)
carbamoylmethoxy]phenyl }azetidin-2-one.

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 production of a cholesterol
absorption inhibitory effect in a warm-blooded animal, such as man, with the pro;fiso that said
compound is not 3—(R)—4-(R)—1-(phenyl)-3—[2—(4-f1uorophenyl)—2—hydroxyethylsulphanyl]—47
{4-[N~(carboxymethyl)carbamoylmethoxy] phenyl }azetidin-2-one.

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, with the proviso that said
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salt, solvate, solvate of such a salt or a prodrug

wo Joi399h, and a compound from Group X, Or a pCT/SE2006/000741
pharmaceutically acceptable salt, solvate, solvate of

such a salt or a prodrug theggfeof, in association with
a pharmaceutically acceptable diluent or carrier.

comEgRE IS oh RGBS P b TR F Sy Stlghdnyi)-4-
(4-D03(cRRRRIBERYE By ARARRY B Ay Raldidinoloal e, sol vat e

such a salt or a prodiug thereof, and a conpound
f rioEingite aurther fatheeithisespdct af thy inucoten thistesis padided a

et RESHARE Fp  B ol bSe a Dty et Gt B8 animal,
such BY BeMGhH el Gfsush &BahREE Whieh cbpBEdsREn@tibeahg tdkad animal an
war m bl ooded ani mal, such as nman. In addition to their

effeciigeamennt hEa aprapeuns efdeineylnm VD oree pompacantisallf acceptahlf salt,

I [ rmaceytical | C t.abl e | t ol yat .
sotvls, sl of A ARG A ity R T it rof Gt Blgpnc s o
3-(R)u6 @M1 - (stenph)ar [a@oflegbstehyl) @ohwirbAyetiydsutishaal ganpniN-and

standardi sation of in vitro and in vivo test systens
(carbpprmethd)caveameximeiony] phpey1dazeEen2-88e-i nhi bitors of

ch ’ . e .

R SREEL o AOREr AUk ol s BOR1 B B RALIR RS T iied o
method of thexting ypdilipidemieveniiiizma prea tviao-dfpeded anikehysuoll ad inen, in need

ot o ered aues descrl bed bereln aus novel and are LS

compd¥ATBf BrRfRRYENES a PhafPlBMAN{ ¥edepBBRWNaL, solvate, solvate of such a
chol esterol absorption inhibitory activity when tested

salt or p praveugthoreef, rveiflethepeendsd thatsaid eompand aswey3-@dt-dhel -(phenyl)-

52t orp g VB ER Py s R L PR PR o
carbapioghéetex FplkarPasadifd-drer mul a (VI), or a

phar maceutically acceptable salt, solvate, solvate of _
s yafiheaboyp other p%arpw‘aéwtwgl QORRIOSHION, RS iTRethpd,aipe od medicament

man%%)eff%h?rﬁg, ?ﬁﬁ?@%ﬁ%&ﬁbﬁfﬂ%&){e&r{% efr?%ogrirg%rht% ﬁg/ fh)e_cggnpounds of the
inveripd desyidedytsin adwapply.- 4- { 4- [ i V- (car boxynet hyl ) car bano

yl met hoxy] phenyl }azetidi n-2-one. Therefore according
Exarpples, fyrther aspect of the invention there is provided

a ﬂﬂ:%g%ﬁ%?%ﬁ A Qﬁgatté'cpiﬂ t%fo@lﬁ%x{ llﬁglzilr)]%)ﬁxamples, in which

conpou formula (VI), or a phar
standacilegtnadples ksavi fo thelskidled chemisvatdgedmigigs naogalstto grosadescribed

. rodrug, t her eof i ssociati.on wit.h g. :

in the3 S len P BP1 e BEF ARBICRTAR SIS "Bt aplepaptheryipg sated:

(i) evaPEraRbRWh e cikiall oaehHrdtaRROMMation iR9kcuo and work uﬁ) procedures were
3-(R-4-(R-1-(phenyl)-3-[2-(4-fluorophenyl) -2-hydr oxy

carriest oy Een remansl| Jf residual solids such as drying agents by filtration;

(ii) alf reactions were carried out under an inert atmosphere at ambient temperature, typically

in the range 18-25°C, with solvents of HPLC grade under anhydrous conditions, unless

otherwise stated;

(iii) column chromatography (by the flash procedure) was performed on Silica gel 40-63 um

(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
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{4-[i V- (carboxynet hyl ) car banoyl net hoxy] phenyl }azeti din

-2-one. According to an additional aspect of the
weoresaat7senvent i on there i s provided a conpoun#CoREL(06/000741

formula (VI), or a pharmaceupically acceptable salt,

sol vate, solvate of such a salt or a prodrug thereof,

resortap%eaqlﬁsx;gmal § 1frav ogzyeg{i - hc%/‘glqaq%ﬁ erat %Q{Q&&ﬁ%ﬁg ot\(l;ip{\ste stated)

Uaa pgda}e { |
on th t ?9111 cﬂﬁx’infdr?c]ic ﬁg%?g%ﬁg%%@)h@azn_@ﬁ );)ré:’tgé )?Letta‘}i/ ﬁ Td unless

O‘Chemhmﬂj?m:@d 4p¢041=a[w€\te teardedbopreeY fydn) Mercury-300 MHz, Varian Unity plus-

o0 L AL DR BB e kT e Lo S RiRes Do
otheﬁ@f&@itéﬂjdélﬁ whab GechRle@zk A0EMHE; arl pedk PRAK RGEA HE & owh as follows:
accgft able salt, solvate, solvat e of such a salt or -

s, singlesict dgublefe déafoublegioubless tatsipletyth diiplatmpiet; quitatet; lvg tnple quartet;

T AN N AT L ——

dAB@hwalet oZAB etéﬁmmW&etréb)&ded on a Waters ZMD, LC column xTerra
car bamyyl net phgﬁy gazetl di n-2-one. Accordi ng to
MS GahWratray)- ¢f‘é%ﬁt119iﬂé” el 10AMSrideispior ﬂv@ﬂ@ ajray pusnnedethassfpectra

(Msj;@cgongwe?e £O0RARY Be RS Pfa%g{n?f@r‘% ?1 i\élr meﬁ{s) ith 2 HP-1100 MS-

ceuticalTy accepta sol
detecseratiode @alyteqoippad;pmixds othetwiss ﬁ'@ﬁ‘ed thdmhdmeomqwécam(blﬂ@);

unlesd el e SmseeriBEd Briop I UPABhoA B SheRsEopRases liquid
chro%ﬁﬁtgg}ag g‘ﬂ?gcﬁﬁh@gérforﬁféﬁ @S BO ZOW) FWaleh§, Efoddsh @, 7 wm,

nmpound 1's not
(Akz8 Noﬂl):L)AIT/I@ﬁN anld](ctehem,sbc) watef 20 (M fabrmooroph enythis-2 nivpiles phases, with
Su any 4
suitablg cPRESIE Xy et hyl ) car banoy! met hoxy] phenyl

(vii) IR Rcbdted warO N6t cehERAY %lggc}fa&c?e@ﬁ{e&‘ gid ngﬁ“ﬁg WaS aSks dstegﬁy thin layer

invention there 1s provided the use of onmpoun
chrompfe gfaphy(iT1sC), HPLC mfrzarqdr(a)rhfﬁ%outmw hr;al)&m;ept abl e

..Salt ol vat e, at ch a or a ug
i PR e S ot av BbEF s Rlkebivele 6 2e i n
(ix) thé’lﬁ)llfoﬁz@@g apRdvisfond )ﬁﬁ)ﬁme' L{%b&j ﬁ@f@in%eﬁ?é"é’ﬂ He‘réiﬂﬁtérn a

war m bl ooded ani mal , "'such as man, with the proviso

DCM hat s adiddgiomstiagc s not

pve: (R - %ﬁﬂ&%@ye %‘In%d?: t2 (4-fluoro

r henyl sulphanyl] 4-
TBTU4- [ i V-d- Baﬁimxaml‘:‘ﬂh&ll\) Nav'en@Eysantett Neeoyiunp eeasihoroborate;

[%azetl di n-2-one. According to a further feature of
EtOA% s asfiBd@ceftet he i nvention there is provided a
MecRet hod feinpfigduci ng a chol esterol absorption

I nhibitory efféct in a warm bl ooded ani mal, such as
TFAman, i rrifleeaciticseh treat ment which conprises

DM/ﬁdm ni Sﬁf &{1 fammo pyngim mal - an
BSA N,O-Bis(trimethylsilyl)acetamide; and

TBAF tetrabutylammonium fluoride.

Examples

Example 1

N-{[4-((2R,3R)-1-(4-fluorophenyl)-3-{[(2R or S)-2-(4-fluorophenyl)-2-hydroxyethyljthio}-
4-oxoazetidin-2-yl)phenoxy]acetyl}glycyl-D-valine
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effective anount of a conpound of formula (VI), or a
phar maceutically acceptable salt, solvate, solvate of
weucads/1a7salt or a prodrug thereof, with the preersa2006/000741
that said conmpound is not
3-(R) - 4- (R)-I-(phenyl) 3- [ %-f | uor opheny! ) - 2- hydr oxy
et hyl sul phanyl ]-4-{4-[i V-
N-{[H@#sﬂ@x&rﬁ%ﬂnympb@nwaﬁoﬂ[%Ohﬁ)@-](%h@nwhenyl)-Z-hydroxyethyllthlo}-

oxof BT 2y Do RPN SRRDREIARIR o'l S oviden o

nmet hod of treating hyperlipidemc conditions in a
war m bl ooded ani mal, such as nman, in need of such
treat nent which conpri ses administering to said ani nal

o LR L RN RO L (L o

hydro;qfeﬂ%]ntﬂuo}ﬂsadoaz@idirﬂpﬂ)@hcmu}yﬂ dretyBaflycyiiDt-halieey qye puitlyseparated

on & KRG e D125 MY i BTV bi MR Putieras st

- (car boxynet hyl ) car banoyl net hoxyj phenyl
_}azetidin-2-one. In the above other pharmaceuti cal
First destepesidricbniedmndcoslyzeden b 6djralpske Aﬁmlmdi(d@ueﬁaﬁ*zso mm,

tmL P e PPl TR LB R S ATk B sa.00 tm to give o

d.e=6¥6 SREtbRRG thRE i 36 44,50 apply. Exanples The invention
will now be illustrated in the following non limting

Exanpl es, in which standard techni ques known to the
skill ed chem st and techni ques anal ogous to those
descri bed in these Exanpl es may be used where

Exam opriate, and in which, unless otherw se stated:
5 E evaporations were carried out by rotary
evaporation in vacuo and work up procedures were

GRS RLR G AXSLe SE P DRURALE 2

hydro&yethyk}duo}ud-omﬁheudﬂmi nert atnosphere at anbi ent
erat in the range 18-250C, with
Yl)Ph% ey S’fycﬂ%% ‘ﬁﬁgﬁi"lﬁﬁ&@“&ﬁh Pis3€id ondi t i ons,

unl ess otherw se stated; (iii) columm chromatography

(by the flash procedure) was performed on Silica gel
40 63 nm (Merck); (iv) yields are given for

| Toa 38t {J at | ?R/' &2'(}’21? Qﬁ) ?(ﬁ? c f)tropr}]leeﬁy ?%a{r[b (X ciaﬂ)roprﬁinyl

25

30

oxoethyl]thlo}-4-oxoazet1d1n- -yDphenoxyjacetyl} glycine (0.030 g, 0.052 mmol and N-
methylmorpholine (0.016 g, 0.157 mmol) in CH;Cl, (5 ml) was added TBTU (0.020 g, 0.063
mmol). After 1h, 1-amino-1-cyclopropanecarboxylic acid (0.006 g, 0.063 mmol) was added.
After 1h, the reaction was quenched by the addition of water (1 ml). The reaction mixture was
concentrated and to the residue was added MeOH (3 ml) and NaBH, (0.020 g, 0.523 mmol).
Full conversion to the corresponding alcohol was achieved after 5 minutes. The reaction was
quenched by the addition of 0.1M NH4OAc buffer (1 ml) followed by concentration. The
residue was purified through preparative HPLC using an eluent of 0-50% CH3CN in 0.1M
NHsOAc buffer. This gave separation of the two diastereomers (epimers at the benzylic
alcohol position). Freeze drying of each of the two fractions afforded the individual pure
diastereomers as colourless solids (combined yield 0.008 g, 23%). First eluting fraction: 'H

NMR [(CD3),S0), 400 MHz] & 0.90-0.93 (m, 2H), 1.19-1.26 (m, 2H), 2.89-2.92 (m, 2H),
SUBSTITUTE SHEET (RULE 26)
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(v) the structures of the end products of the fornula

wo %bo1aape generally confirmed by nucl ear (gemga@eadoen00741
proton) magnetic resonance (NVR) and nmass spectral

t echni ques; magneti cresona e chem cal shift val ues
vvere measured in deuterated CDCl 3 (unless ot hervvl se
tated) on the delta scale éﬁgm downfield fro

3.69-3 R AED LG 29E) 1 o8 b, Al 64 e et AFT 3. 0 5.07 (e, THD),

6.98 (‘ﬁgﬁ?rwégﬁm%\/w. ﬁr8§3VVF‘?§ 7 jgg %‘1]'2-% 2{573@{ 4. second

elutmgl.iﬁiadti)bnp HISMRJ(QbR),SW), 900 NH{zl] @ﬂ) 3910\9&-(59QHM-1220 1.25 (m, 2H),
rometer unl ess otherwi se stated data was recorded

285230 (o R 3-bbah IHEn RERA LF-HI31 A1 L8, & & 41 288, 4.11-475 (mn,
1H), 5{09'%%1‘@9 ;ISH) %chfﬁfa 4, 17@&%{%%0}#7 79010 &ndﬁi‘)bh% 821 (m,

quartet;
1H). quartet; m nultiplet; br, broad; ABg, AB quartet
ABd, AB doubl et, Ade, AB doubl et of doublets; dABqg,
doubl et of AB quartets; LCMS were recorded on a Waters
ZND, LC colum xTerra M5 Cs(Waters), detection with a
HP 1100 Ms-detector diode array equi pped; mass spectra
Example) (1 oop) were recorded on VG Platform Il (Fisons
Instruments) with a HP-1 100 Msdetector di ode array
equi pped; unless otherw se stated the nmass ion quoted

N-{[4-(@R(I}+1- (4-mbﬁ@ﬂlehyn13hﬂ(21¢w @-2-%4-4111%r61§1ﬁ61'yf)l-21ﬁydfbx§@&yl]thlo}-
text, anal ytical performance |iq
oxowtlémzw@pﬁsmxxﬂmg%glm %@ﬁthyﬂ%uam Pr ep LC 2000
(Waters), Cromasil Cg, 7 mm (Akzo Nobel); MCN and

de-ioni sed water 10 nmM anmoni um acetate as nobil e
phases wi th suitable conposition; (vi i) internediates

To o sgtien Sk~ G- HOY bR B ot LR ETEc igepRaens) 2-
e
(5 ml)agdertan eamdsﬁhexe) oftigogenl wapwdded Nemrthy] mbiphoinerty1 g, 1.23 mmol)

T P LN TRy,

0.49 nfindiy %QEM@@Z Aletet 30 hriru¥es, tHe reaotlon“&a%t@@ﬁ@feﬁék%@ﬁﬂdiﬁﬁn of water
tetrafluoroborate; EtOAC ethyl aceta

(1 ml)ad Beoam additianal TEminutes, thegrastionmhistuge was purified through preparative
HPLC using an eluent of 10-50% CH3CN in 0.1M NH4OAc buffer. Freeze drying of pure

fractions afforded the desired compound (0.17 g, 74%) as a colourless solid. "H NMR
[(CDs),S0), 400 MHz] 6 0.90 (s, 9H), 2.91 (d, 2H), 3.84 (d, 2H), 4.11 (d, 1H), 4.25 (d, 1H),
4.51 (s, 2H), 4.70 (1, 1H), 5.06 (d, 1H), 5.63 (s, br, 1H), 6.97-7.37 (m, 12H), 7.91-7.94 (m,
1H), 8.23 (t, 1H).

Example 4

N-{[4-(2R,3R)-1-(4-fluorophenyl)-3-{[(2R or S)-2-(4-fluorophenyl)-2-hydroxyethyl]thio}-
4-oxoazetidin-2-yl)phenoxy]acetyl} glycyl-3-cyclohexyl-D-alanine

SUBSTITUTE SHEET (RULE 26)
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DVAP 4- (di met hyl am no) pyri di ne; BSA
N, O Bis(trinmethylsilyl)acetam de; and TBAF
woebtrcabusy | anmoni um fl uori de. Exanpl es Exanpl ePaT/SE2006/000741
N-{[4-((2/7?,32?)-1-(4-fluorgphenyl)-3-{[(21? or
5) - 2- (4-f 1 uor ophenyl ) - 2- hy oxyethyl]thlo}

Toa sg]ug?élg gfz &S{Lﬁg I_((nZR( a&/}i%ﬁg&% %Cy)%t %—I t( R -2-(4 Vt?uoropehenyl{)[z

S v e

(4 ml)dhd&t@re&mm}.&r@éf nitrogen was added N-methyl morpholine (0.091 g, 0. 90
mmolxéﬂ[llé{vgé %Iy ff)ﬁesalldd)ltlon éfﬁ‘]ﬂ“ﬂ]’ ?(5 %’é g,ed%q an 1§ [Azﬂe(r%hf cyclo xyl-D-

alaninB 5@' e %66 St dl Rhs dadd Oﬁﬁ&twjfhﬁm?es}’ih): RERKIBY YWa8 GaEnthbdby the
val i ne were part separated on a Kronasi |
addm@sefwatmm mbi A@ewm%b@n hﬁ Wimesa fegpaiion migairaves purified

oo L i L RO S o

Freezé 66?41{5@ oF; u@ﬂhétﬁ)nﬁ hapalct tiRpdeaied b@ﬂpdmﬁé(ﬂm)% @Qﬁlﬂ/@ asaa:caiourless
/0 at 254.00 nmto give %

sold, {HARMB(GB0), BRRMATE] 5076 (NG, 14T (25293 (. 2HD), 5176 @

2H), z{%ﬂdg (%4 a 9{’%@ 1203 31 2r%) 2 d ﬁ]B') Slogh ,jﬁa}ﬂ 599:7.37 (m,

12H), egqqtoﬂl }Ig} ygcml ()tam{)no] cycl opr opanecar boxyl | c acid To a
0C sol’ution of

|V-{[4 ((2i?,3i?)-1-(4-chl orophenyl)-3-{[2-(4-chl oroph

e ) - 2-
-——"’e?i%ét hyl ] t hi o} - 4- oxoazet i di n- 2-yl') phenoxy] acetyl } gl yci
ne (O 030 g, 0.052 nmmol and Nmethylno f holine (0.016

N-{ [4d(21{)3@)3§ (hy 4 grobﬂm%i}lz‘-g{[@l% fr g&%h(g?ffuoropﬁeny-i)e-’z%y{i oxyzealyl]thio}-
4-0X0i!lze§¥g% gg@ﬁﬁ%ﬁggﬁﬁ%n%hgy ghlﬁl@tﬁ%@-@)-ﬂheﬂyﬁﬁﬁx@' )

ctlon was quenched by the
addition of water ( 1 m). The reaction m xture was
concentrated and to the resi due was added MeOH (3 m)
and NaBH4 (0.020 g, 0.523 mmol ). Full conversion to

Toa stokﬂﬁio‘ﬁfo iz ?[ﬁoﬂgk Ag)al @%&oﬁh@ﬁy@-@ Cg@l@& ots %‘4 ﬂﬁorophenyl) 2-
e reac i on was ‘quenche dition of
hydro&yéthylﬂthhd})% -ohodzetiding2- yl)phe)loxsdactecwlégiyme &@ﬁ%@ 61 0-837 wol) in
DMF (E ml) under an atmosphere of nitrogen was added N-methyl morpholine (0.015 g,
0.147 mmol) followed by the addition of TBTU (0.015 g, 0.048 mmol). After 1h, 3,8-

dimethyl-D-phenylalanine trifluoroacetate salt (0.016 g, 0.052 mmol) was added. After 30

minutes, the reaction was quenched by the addition of water (1 ml). After an additional 15
minutes, the\reaction mixture was purified through preparative HPLC using an eluent of 10-
50% CH3CN in 0.1M NH;OAc buffer. Freeze drying of pure fractions afforded the desired
compound (0.020 g, 76%) as a colourless solid. "H NMR [(CD3),S0), 400 MHz] 5 1.28 (s,
3H), 1.30 (s, 3H), 2.88-2.93 (m, 2H), 3.62 (dd, 1H), 3.78 (dd, 1H), 4.28 (d, 1H), 4.49 (s, 2H),
4.50 (4, 1H), 4.71 (t, 1H), 5.05 (d, 1H), 6.94-7.35 (m, 17H), 7.66 (d, 1H), 8.22 (t, 1H).

SUBSTITUTE SHEET (RULE 26)
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resi due was purified through preparative HPLC using an
el uent of 0-50% CH CN in 0.1M NH4QAc buffer. This gave
woeepmwriatisen of the two di astereoners (epiners RCTSEZ06/000741
benzylic al cohol position).szfreeze drying of each of
the two fractions afforded the individual pure
di astereoners as col ourl ess solids (conbined yield
0.008 g, 23%. First eluting fraction: 1H NWR
Examl (eqps) 2SO), 400 MHz] d 0.90-0.93 (m 2H), 1.19-1.26
H), 2.89-2.92 (m 2H), 369371(m 2H) ,
4.26-4.29 (m IH), 4.51 (s, 2H), 4.69-4.74 (m |H),

Ifeﬁ 1Y) dIO)Evethvl]thio}-4-

. . . m
: <¥line ddd4ysine 1H NVR [ (CD3) 2SO), 400
I\/Hz] d 0.89-0. 92 (m 2H), 1.20-1.25 (m 2H), 2.88-2.90
(m2H) 3.68-3.71 (m 2H), 428431(mIH)
4.47-4.51 (m 2H)3 4.71-4.75 (m H),502504m

N-{[4] I({%R 3 f}@mg%%tf%@rﬁyq ;D]{f(zéﬁ%(z”(‘zx qlteﬂy](z-%z—gyﬁ‘gxyge%yl]tmo}A-

oxoazetddRh- ﬂ-yli;&reﬁd)ﬁﬂﬁ&t}}w%lyéﬂ—]\? =[ SPH&luoren- -ylmethoxy)carbonyl]-D lysine
4-f1 uor ophe roxyethyl]thio

(0. 010@ BLdhzuecla) Waszdlﬁﬁo))(‘tﬁﬁ‘éﬁ@x T eEPIPEIIGNG e?yDN& FSthyy volupg). After
5 mmﬁ ?ﬁl‘?g? Vgntssgést{%?%gefﬁndef ae()clruS% ress ufe %pd{ f}tezres}due was purified by

prepard)iv@ HPACf dnuoK egahasilyC§--cdlumn using a gradlent of 5-100% MeCN in 0 M
hydr oxyet thio oxoazeti di n- 2- en acet
ammog}% ?ﬂé% g‘@fl n% %@ﬁfﬁﬁrﬂPymgcﬁjhetﬁQiV%w@f %fﬁ%%ﬁi PLES Yo o
fir % H%b@m Rk, cm)(scr sf @ ded ey lvaBBbiRRLI ne
ez R B G RS P as e re Y wal BB AR 1
(0 15 g, 0.46 nmol ). After Ih, 3-nethyl-Dvaline
(0.064 g, 0.49 mmol ) was added. After 30 m nutes, the
reacti on was quenched by the addition of water (1 m).
After an additional 15 mnutes, the reaction m xture

I n -
N B DGO .1 DAL Y 000 0,0 i, 2

2.94 (of, 2ZHr2e9 18 .88 ((inp AHD), 3 3 btARY 2HHed.08 &, r1EL, €350l dﬁ)(@ﬁﬂs 2H),

48147 o 5§63 (B 055 opiGofiny i Belgh 00 22517 37 @8 2w,
7347(4b%n|1|7bH) 4.25 (d, IH), 4.51 (s, 2H), 4.70 (t, IH,

IH), 5.63 (s, br, IH, 6.97-7.37 (m 12H),
791794(mIH) 823(t [ H). Exanple4
_ R 31 ?) - f hepyl

Methods

Method 1

N-{[4-((2R,3R)-1~(4-chlorophenyl)-3-{]2-(4-chlorophenyl)-2-oxoethyl]thio}-4-
oxoazetidin-2-yl)phenoxy]acetyl}glycine
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i V-{[4-((2i?,31?)-1-(4-fluorophenyl)-3-{[(2i? or
5)-2-(4-fluorophenyl)-2-
hydr oxyet hyl ] t hi o} - 4- oxoazetddi n- 2- yl ) phenoxy] acet yl }
glycine (0.14 g, 0.26 nmmol) in DMF (4 nml) under an

To @ notiphér esadfition t radgekt- (@E 3Rded- dhlqreplhwlbfl)rﬁal{W¢hi@0phenyl)~2~

oxoe%l]%%}—g-owa%ﬁ%d m-lyi)pﬁ g]’;‘{e %ﬁ‘ché& 5%? gdl 1 il’% DCM (6

ml) GRrdGAded M- rﬁ@th?]iﬁlirﬂhdﬂ@é agdeq1, Afosr nﬁﬁolm é&lﬂ Q@rt—bfut}& glycinate

reacti on was quenched by the addi ti on_of water (1
hydroghjorider (183 4anga@8d oraeidl Al 1 mirwes TBRY 628élc3t gn0.67 mmol) was

oo A 1R VR BETOIER ol RHARCH B R Pt o Furs, The

intergedintegeatoupyieserd ofathe itida sonfpbondieds chefimesi Md: 62mn§Hvidl). DCM

10 %\9 epy sty TS b SRre A G e ey is g e toggf o davith KIS0,
(2M) 'The %?a%m;p(ﬂa@e GAs V?a'éﬁed \ﬁ}tﬂ %fafer %ix 1(5‘%6)| e, coi‘nl_‘ti)%@ed(xgater phases were
extraeteg Tith BEM (10 m)—mne@ o@q NdSOh Hjlter@d zlzd ‘(h(e SOlVH)lt was evaporated off.

T PRSI SI  TE RTE

temp@raif e d%BlnigitNTRe Y1y e en@xihosat whded rydickd presssure, toluene was used
b, b- di net hyl - ’E%hA | al anme To a sol ution of

to assigt fheqrquugpab of; ]QQLI@S]Q}]@r‘@% gmﬁgd guf{h[ g@para‘@ye HPLC on a C8

4 y o
cotufh o S ea P BRIEP WSO g AN Emppinn iy R yge vecd =
elueriWAﬁBEl;(o@hﬂi@Qtlcg}, g B compdyndi WlasDNﬁalhed at k wltitéaohdr(166.9 mg, 50
at nosphere of n

d N- hyl rphol in
%), O RGO LM 2+ (TR0 757 (et bddi RortibA SPebrUIED, 447
- o
G I e L a8 Pt (a2 G 0 A0 6 20, 785
7.90 gors 01105 2. 91HD9Y (mp)a Ve 7 1474 (M&B(ﬁndﬁﬁfm%iMw‘tHDe
reacti on was quenched by the addition of water ( 1
m). After an additional 15 mnutes, the reaction
m xture was purified through preparative HPLC using an
el uent of 10- 50% CH3CN in 0.1M NH4OAc buffer. Freeze
Methipd/2ng of pure fractions afforded the desired conmpound
(0.020 g, 7699 as a colourless solid. 1H NMR
[ (CD3)2SO, 400 MHz] d 1.28 (s, 3H)5 1.30 (s53H)5
N- - ERPB (§-MuordPHensl) B2 [(ZR or 5JR-(4-Fu6PopkchyD-Hhylrokydthyl]thio}-
{[R-é&& %4(49 g@ ) {[5(30 d‘g):llil—(b 1 (tY)L H;’ drydthyljthio}
4-0Xsa@9d(lu2-ﬂl)mhenm§ace’rylwyw 17H) 5 7. 66 (d5 IH) 5 8.22
(t, IH).Exanple 6
JV-(r4-((23g.3i gVl -f4-fluoi ophenyl V3-fr (2R or
5V2- (4-f 1 uorophenyl V2- hvdr oxyet hv ht hi o) - 4-

To a 0 °C solution of N-{[4-((2R,3R)-1-(4-fluorophenyl)-3-{[2-(4-fluorophenyl)-2-
oxoethyl]thio} -4-oxoazetidin-2-yl)phenoxylacetyl} glycine (1.10 g, 2.04 mmol)) in MeOH (20
m]) was added in small portions NaBHy4 (0.154 g, 4.07 mmol). The reaction was then allowed

to reach room temperature. After S minutes full conversion to the corresponding alcohol was
obtained. The reaction was quenched by the addition of 0.1M NH4OAc buffer (3 ml) followed
by concentration of the reaction mixture. The crude two diastereomeric alcohols (epimeric at
the benzylic alcohol position) were separated through preparative HPLC using an eluent of
20-35% CH3;CN in 0.1M NH;OAc buffer. The first eluting fraction was collected and freeze
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oxoazeti di n-2-yl ) phenoxyl acetyl) Rivcyl-D-1ysine
WO 2064/1%7&3&2' ?,3i?)-1-(4-fluorophenyl)-3- {[(2 P@"T/SE2006/000741
2-(4- quorophenyI) 2- hydr oxyet hyl ]t hi o} - 4-

oxoazetl di n- 2-yl ) phenoxy] acggyl }alycyl -
6-[ (9H-f 1 uor en-9-yl met hoxy) cdrbonyl]-D-1ysine (O A Og,

0.01 1 mmole) was dissolved in 0.5nL of piperidine in

dried DEs yizbiedthe desinghsljasirecsrer 60.49 8u3@4) ahecalomespsolithd H NMR
TR LSRE SRS 08 Ul 560 4R e

[(CD%(DI}M@O MHQI&DQOQ& 25119090 (WeIN, 42 5qd 1 MR TSN LT R@163-4.73 (m,
buffer as eluent. After renovi ng the sol vent under

1H), § 86 (&ddDp 823 % (man@H) 835 & #¥)i ng from water, 0. 0065
g (86 %9 of the desired product was obtai ned. NVR (500
MHz CD3COOD) 1.36-1.47 (m 2H), 1.60-1.76 (m 3H),

Methbd®6-1.96 (m IH), 2.87- 2.94 (m 2H), 2.97-3.09 (m
~ 2H), 3.97 (ABg, 2H), 4.05 (d, IH), 4.29 (dd, IH, 4.64
(s, 2H), 4.81-4.87 (m IH, 4.93 (d, IH, 6.99-7.06

ﬁlme %,l]-l_)D ¢7.32 (m 2H),
B.p- ﬂl 4Bﬂ?ﬂﬁal§ﬁ§|ﬂeﬁ§{§i€£§a cletoag 0 st arting materials
for the above Exanpl es Methods Method 1

Compiiptal AV Gas R r-Br o voRtoonyDop B mbibyi- D phehyiaianine - 3.

methgléfbgyéﬁ gzh&h{& %Zﬂ k% g?@”@ 37 ﬁ@&»%%sv&&%q ift G, Clf @6 mi)

followbﬁahy the-a8dftjoR-ofAM B3 l(a:(p hedyil). The aqueous phase was extracted with

B O S SN e

res1dhé4vﬂ§£cméh @{2@1?{41 Iﬁﬁ aﬁ& %A"(‘% ml} KR& ZHTH{e) re@d'iﬂ)nrlﬁmﬂﬁé Yas
gl yci nate h{rdr ochl ori de

. r
concartratedriatgbes t Bzﬁcsl(eg’mn@omgd (0cB36% ggﬁﬁ)l 38 mouam elolah 3H NMR

©:0y AR 5% 5 368 R 7, B 28 o 50

-butylester of the title conpound was confirnmed. M z:
626.88 (MH. DCM (10 m) and water (15 nml) were added
and the m xture was acidified to pH of 3 with KHSO
(2M . The organi c phase was washed with water (2x15
m), the conbined water phases were extracted with DCM

Exarhpies Htmteﬁﬁécﬁﬂte%sformaaﬁgn filtered and the sol vent
was evaporated o solufion of the residue (500 ng)

in DCM (10 m) and TFA (4 m) was stirred at anbi ent

Method 4

N-{[4-((2R,3R)-1-(4-fluorophenyl)-3-{|2-(4-fluorophenyl)-2-hydroxyethyljthio}-4-

oxoazetidin-2-yl)phenoxy]acetyl}-D-alanine

N-{[4-((2R,3R)-1-(4-fluorophenyl)-3-{[2-(4-fluorophenyl)-2-oxoethyl} thio}-4-oxoazetidin-
2-yl)phenoxylacetyl}-D-alanine was dissolved in methanol (1.5 ml) whereafter sodiuny
borohydride was added and the mixture was stirred for 30 minutes. After addition of
ammonium acetate/H2O solution (2 ml), the methanol was evaporated and the producf
purified by preparative HPLC (CH3CN/ 0.1%ammoniumacetate 20:80-100:0). The fractions
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tenperature overni ght. The sol vent was renoved under

wo 206615689 presssure, toluene was used to assi $lcridk®006/000741
renmoval of TFA. The residue was purified with

preparative HPLC on a C8 coggnn. A gradient from20 to
50 % MeCN in 0.1M ammoni um aCet ate buffer was used as
el uent. After lyophilisation, the title conpound was

contaipingprAdert senfimedi tydl G P dve(qkyeplghngi argi g ($8VRE theodesired
d, 4 33 (d, | 4.34
pmdufhﬂf'as%gg‘%)wzliﬁﬁg\qml) 5(17 ( E? IH), 6.(36

(d, 2H), 7.16-7.21 (m 2H) 735(d, 4H), 7.54-7.59

(m 2H), 7.83- 7.90 (brs, IH), 7.91-7.95 (m 2H). Mz:
571.04 (MH and 572.88 (M+H). Method 2 7V-{[4-((2

?)-1-(4-fl uorophenyl) - 3- 2 R<
Mgm‘%#?-m fluor ophegyl )y2) hydl{r E)>((yet hyl ]t hi o} -
4- oxoazeti di n-2-yl ) phenoxy] acetyl}glycine To a 0 0C
N4S@£ ;?@f 1}-3-{12-(4= 1)-2- thylthio}-4-
R EP R Grrospmheny - (sPupioshshyD 2-hydsoxethy ik

oxoaRBilin-2 henoxy]acetyl}-L-tryptophan
oxoet hé? t hi o}y-]4 g(éazetylpdlpn 2-yl) phenoxy] acet yl } gl yci

ne (1.10 g, 2.04 mmol)) in MeOH (20 m) was added in
smal | portions NaBH4 (0.154 g, 4.07 mml). The
reaction was then allowed to reach roomtenperature.

Toa sfeg;‘mtaﬁl c:c‘f[m((m,:g%) f-¢4- Euﬁ@ﬁhﬁfﬁ) -Be{[2-04- ﬂh@ropmnye)smgnd@mg]thm} -4-
al cohol _was obt ai pe The reaction
oxouzEligine F-5AP BHROBY AR BESHO 30t 108 gnmpd 1 gﬁf&?@ég "al% e
TopRRERRIARbOAl A ORL 0DV S g pR M ol
(31 neg, 03hahmpl) i Idonn@empera@urs apderanednospheregif niregear Atfiew £0 minutes

TBTY s 0. atnel] S Bded ARSF 7 ROw oI He om0 g oy eapion and

after ﬁ h@ﬁ% @&lﬂ b&ﬂ/(%sﬁﬁ Wad/ d)‘&hﬁ@&j td {ne c&@@dpbﬁ&in%‘t&ﬁb@t@rﬁ@ﬁ@rr The crude

as a col ourl ess sol NMR anal ysi s
ester mmputrqmisllortaladtdf isdicdigakandrebgad withdd Odfc/ GHRGI 2§75, Pure

fracu%szx%v%r%)‘é%uefptéfg"an@qc%%%]tmte%@ {:g??l@;%gég%'\”ﬁ%/ b %128 and the

react16n 6&735 éllgﬁec( 18 stir i sootn &ﬁlp(eﬂa,turb ithr, 4 Borid, -T_hefir&lﬂﬁhg échﬂ'l)N,as
5 (t, IH. Method di met h [i)henyl al_ani ne
concapihfes o ShscieraPEnE RS CEFRFER BrebyoRipalY HBlas el roagh co-

evapogg!{fé%/ ﬁ @d’l&é}ﬁ: b)X 5 ?1115’;1‘%| tﬁ@i‘x%}/df) %d% I&g@é’d ?é‘ﬁ[}g MeO}I-I %ollowed by the

r opan- - am ne
additdinss Sb&ﬁﬁh barokrd2ide 20,036 gnd )14 ﬁirﬂmiy\mﬁllktybntfdfr&oa dal tliel oorrespondmg

alcohgiwgyﬁh% é\ﬁgﬁr 511911nur‘]c1es éccgrrgi?ngatqolﬁPLé anaHysme ”fl\% reaction was quenched
by the addition of 0.1M NH4OAc buffer (1 ml). The volatiles were evaporated and the residue
was purified through preparative HPLC (gradient 20-50% CH3CN in 0.1M ammonium acetate
buffer). Freeze drying of pure fractions afforded the desired product as a colourless solid
(0.040 g, 58%). m/z: 670.3 (M - 1). "H NMR [(CD3),80), 400 MHz] § 2.85-2.95 (m, 2H),
3.07-3.12 (m, 1H), 3.22-3.27 (m, 1H), 4.24-4.27 (m, 1H), 4.34-4.38 (m, 1H), 4.41 (s, 2H),
4.70-4.76 (m, 1H), 5.01-5.04 (m, 1H), 6.80-7.35 (m, 16H), 7.50-7.53 (m, 1H), 7.85-7.92 (m,

1H), 10.76 (s, 1H).

Method 7
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CHd (50 m). The pool ed organi c phase was dried

(MgS™) and concentrated. To the residue was added
woliel127784 m ) and TFA (3 m). After 2h, the reaT/SE06/000741

m xture was concentrated to dive the deS| red compound

(0.83 g, 99% as a colourless solid. 1H NVR (D20 , 400

MHz) d 1.38 (s, 3H), 1.45 (s, 3H), 4.17 (s, |IH),

7.26-7.42 (m 5H). Exanples of internediates of

2
PR YL e il
oxoaztidih Rt yl)pliendxylacetyl}-L-glutamine
oxoazeti di n- 2-yl ) phenoxy] acetyl } - D- al ani ne
iV-{[4-((2i?,3
[4- (@R 3R)(-f=(41fha@f®labx%ﬂ)tk-){f§(4 hao&ﬁhéﬂqu%@bﬁﬁylpﬁn =05 R6HzBN din-2-
]t -4-oxoazetidiil- 2-yl)phenoxy]acetyl} al ani ne

yl)phmmcg% Wéd(Sprﬁngr@tliQanmmoo;Ltea -ratyl Inaltaspingtehydenghlonide (30 mg,

[ h S
0o A L A A RS e
chlorfiel (U IRMHEPU @A) mgf 0.¢25BinlddNRks ¥@kdevape ixeseand stified for 90
product purified by preparative HPLC(CHSCI\V . . .
min a@ TR tEYRRET dHESe ’gpg@(gvg@ V\ga@_qwr@}y andhthe residue was dissolved in formic
r t o |
o (15301 T ROBRIRRAIAORS)CoCARE PILCRAS Sc 4n To
reactxohmmwd wastzapoleh&d lﬁhd(eMedubed privistiso Tohend/(§ ﬁﬂ}\(lés?added and

evapcgﬁtg; t"i:,];e; ljegﬂ;.llgl}'lxz%rgr gpssoel{)gc{ 2n metilgnol % rrfl)I Kloab?&h(%rd g 0279|3y o ol) was
adde@?ﬁﬂ?ﬁl@tlﬁﬂhﬁe %‘a¥ 53@3%9 ’l(y hag sl ﬁblo}n terdpEd4RIre. PAGHR;c BRIdR(50 mg,

solution of [4-((2i-,3i?)-1-(4-fluoro
0.83rmmehyygs-agdd¢d and the tetcuon mmhemvh&) e@polsawtthydlel] tediieyd-pressure. The

residﬁﬁ)ﬁ%z El}lxﬁﬁelé&?yéréf) %Et?\%% él%filgélggoraﬁ? ; dm o3 gac etate]bu§fer
s A P AR b
NMR, e0p AL DFSO)dRr2-an 66(&1‘{!4@}038 B205 (0,2 gG08-4.20 (1&[ 1HY) 4.26-4.31

m nutes TBTU ed, After
(m, 1350 P23 imo 008 ol 081 (B Hich G e G744 (m, 1410,
829{41I1H)conver5| on was obtained to the correspondi ng
butyl -ester. The crude ester was put on a short

pad of silica gel and eluted wth Et OQAc/ CH2C12, 25/ 75.
Pure fractions were coll ected and concentrated. CH2C

) and TFA ( 1 m) were added and the reacti on was
allowed to stir at roomtenperature for 4 hours. The

resulting acid was
N-{[4-((2R,3R)-1-(4-Fluorophenyl)-3-{[2-(4-fluorophenyl)-2-hydroxyethyljthio}-4-

oxoazetidin-2-yl)phenoxylacetyl}-D-serine

Met

A solution of [4-((2R,3R)-1-(4-fluorophenyl)-3-{[2-(4-fluorophenyl)-2-oxoethyl]thio } -4-
oxoazetidin-2-yl)phenoxylacetic acid (0.050 g, 0.103 mmol), O-(tert-butyl)-D-Serine tert-
butyl ester hydrochloride (0.032 g, 0.147 mmol) and N-Methylmorpholine (0.035 ml, 0.318
mmol) in DCM (4 ml) was stirred at RT for 5 min, after which TBTU (0.044 g, 0.137 mmol)
was added. After 3 h, the conversion to the ester (m/z: 683.1) was completed and the solution
was added TFA (2 ml). After 22h, the solvent was removed under reduced pressure and the
residue (m/z: 571.1) was dissolved in MeOH (4 ml). To the solution were successively added
small portions of NaBH4 (totally 0.130 g, 3.44 mmol) until the reduction was completed. The
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concentrated and the remaining trace of TFA was
azeotropically renoved through coevaporation wth

woabasanersg2 X 5 ml). To the residue was added BCWISEZH06/000741
MeOH fol Il owed by the additigp_of Sodium borohydride
(0.016 g, 0.414 mol). Full conversion to the

R D A o R B v
remo@éﬁ ﬁrﬂ@r RAdidd ﬁ}@ssﬁfe Gnd Mn'l\!ﬁﬂlggﬁolg HbA Sas i)uﬁﬁgﬁ by pr-EPfErfa‘%l\éedHPLC

vol atiles were evaporated and the residue was
usmgtafgr@dlgm 2O aMaleN HP(]LO\/I( gmdnism ac2GHSDUTTIS @Nehh Afier freeze-

arying; A4 PETR Ut RRREE b Retifi sid (b 530 TELH S BlesRitfofves
obtalﬁ'é?il dsq &ﬁt%@dgwé% 1. THANMR/OMSOMi60 MHZ) 18'2 NM& % (m 2H),
[(CD3)2S0), 400 MHz] d 2.85-2.95 (m

3.47 (@ LI, 693(dQ2113), A0S 4061y 1L 4220-4.30 fork WEDI442 (A, 26D, 4.65-

o s s A St Ty 1 S T i 70

1H).!H 5 7.85-7.92 (m IH) 5 10.76 (S5 IH). Method
72-{[4-((2R 3
)-1-(4-fluorophenyl)-3-{[2-(4-fluorophenyl)-2-hydroxye
]t hi o} - 4-
Meﬂlc‘:";lii}c?]azet| di n- 2-yl ) phenoxy] acetyl }-L- gl utam ne
[ 4- ((2| ?,3
2 &Q £ uor ophenyl 3 ﬁg 2 (4-f1 ugr ophenyl
N-{IAA 2R 3Ry - U-Buerepben -t RyanDiiettoilyeropheny 2a'a~>rd§°wéhyl]thw}-

o 3R A Rt cron -

lysin&- et yl nor phol i ne (40 ng, 0.396 nmol) were dissol ved
in methylene chloride ( 1 m). TBTU (40 ng, 0.125
mol ) was added and the m xture was stirred for 90 mn
at roomtenperature. The solvent was evaporated and

Al AT (RGP HER o pBiciShn o £ of S L ghofighensl 2

hydraxejea}ﬁ?nﬁﬁw 8-okBhzcfidth-2 ?}t)ﬁhén%ﬁﬂtabapl} %m&g@ ong 0. % 17 mmole) N-

evaporat ed under reduced pressure.

methﬂmmoé)aﬁpﬂ@k,ﬁtoéél mlfrwe) ndaMFdmia svagistizod.viddl U 160 0077 g

0.02375ops] ol g ehis bty 05 0 iR, dndff R 48RS bere. -
[(9H1ﬂ@6feﬁrgawxmhmé§9@&b@ﬁ]cmdyaﬁﬁ@(MOgoo 82smmhole)vras aldidednd stirred

and the rection m xture was evapor ated under reduced

for 1 ppars Suaneall ameunt o€ wates %gdciﬁsirmfluﬂwsqiyerﬁM@pmrawedémﬁpueduced
pressi fe *f‘ﬁ? %%@g Qs ‘ruglgze Bﬁpgﬁglh%ﬁﬁr;%tﬁo)ﬁ%{i@ﬂna{aﬁgs %%L]n?r?usmg a

gradie@ o SLIvo /Ml/ﬁe(llbirﬁﬂ) mRﬂammonthYRch&ﬁ'fé%dz ehiBMS@)ﬂer removing the

1.72-2.16 4 2.81-2.9
solvepj_ﬂndegrreglgcq(g }grfsslljll)re and freeze- dry51ng @om'_\'?vater 0. 010 g (65 é)) of the desired

product was obtained.

M/z 893.35

Absorption
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(m IH, 4.50 (s, 2H), 4.65-4.78 (m |H 5 5.03-5.08
(m IH, 6.68 (s, IH, 6.89-7.44 (m 14H), 8.29 (d,

wO s/ seshod 8 /g . {[4-((2 PCT/SE2006/000741

, 31?2)-1-(4-Fl uorophenyl) 3-{dp2- (4-f1 uorophenyl) - 2- hydr
oxyet hyl ] t hi o} - 4-
oxoazeti di n- 2-yl ) phenoxy] acetyl }-D-sernme A sol ution of
[4-((2 ,3i?)-1-(4-fluoro rhenyl)-3-{[2-(4-fluoro

Absdr Af)th@cdgﬁéﬁ.ﬁxo gxg]f 'fdi‘hﬁla @w%@@té@iﬂ ACRc22 pbilPhsadxy]

etic acl

(Gasﬁ*)ae{rtterologyw&?,)%m%)rl ne tert butyl ester hydrochl oride
(0.032 g, 0.147 mmol) and N Met hyl nor phol i ne (0.035
m, 0.318 mvl) in DCM (4 m) was stirred at RT for 5
mn, after which TBTU (0.044 g, 0.137 mmol) was added.

After 3 h the conversion to the ester {2z 683-1)
Compagnd ¢hpl et ed and the sol uti on was added TFA Qaﬁ?yalue

After 22h, the solvent was renoved under redu:gq)sc sec)

pressure and the residue (nlz: 571.1) was dissolve

N—{[M{@ﬂ 18- IfItﬁﬁ-ﬂuJIQphﬁ@l)S@J{E(QR)}ﬂ -(wehersphenydd-2i vel y0ddded
orti ons of NaBH4 totaIIy g 3. 44 nmol )
hydrgﬁﬁ‘thyl hie} eetearstishinvad) eacstyl) g%ﬁ‘Fé’ll actioh nixture

N daO.IMarmDnlumacetate buffer (3 m) and
mmﬁﬁéﬁ anol was renoved under reduced pressute. The

N—{[ﬂt{(ﬂia,M)ng(zSﬁhuﬁdphmyMiS— {P@R)-2i(ddhivyorhenpat i ve OHRLC

hydra@éetﬂaflkhls E%é&%@l%?‘é&lip%%’%yﬂe yﬁﬁ@&ggﬁfﬁs F‘J‘g’”' l(J).mOZl 9

Yislidd of the desired product (as a mixfure of
Cyel@%ggggré%hners) was obtained as a white solid. |Mz:

573.1. |H NVR (DVEO, 400 MHz): d 2.84-2.96 (m| 2H),

347 {de—tHy—3—69—(-de—HH—3 97406

4.27-4.32 (m |IH, 4.52 (ABq, 2H), 4.68- 4.77 (m I H),
5.04-5.09 (m IH 5 5.65 (bs, IH, 6.99 (d, 2H,
7.07-7.41 (m 10H), 7.89 (d, IH. Method 9
N-{[4-((21?,3 )-1-(4-fluorophenyl)-3-{[(2 R
S)-2-(4-fluorophenyl)-2-hydroxyet hyl ]t hi o}-

4- oxoazeti di n-2-yl) phenoxy] acetyl}glycyl- 6- [(9
r-fluoren-9-yl net hoxy)carbonyl]-Dl ysine A m xture of
-{[4-((21?,3)-1-(4-fluorophenyl)-3-{[(2i? or
5)-2-(4-fluorophenyl) - 2-

hydr oxyet hyl ] t hi 0} - 4- oxoazeti di n-2-yl)

rhenoxy] acetyl }gl yci ne (0.0093g, 0.017 mmle), N
met hyl nor pholin (0.010 ni, 0.051 mmole) in DMF (InlL)
was stirred, TBTU (0.0077 g,
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0. 025 mml e) was added. The m xture was stirred for 50
WO 2006nBt783 under N2-atnmosphere. N6- PCT/SE2006/000741
[ (9Hf 1 uor en- 9-yl met hoxy) car bonyl ]-D-1ysine (O 4 Qg,
0.025 mmol e) was added and sfiirred for 1 hour. A snal
amount of water was added ang t he sol vent was renoved
under reduced pressure. The residue was purified by
preparative HPLC on a Kromasil C8- column using a
gradi ent of 5-100% MeCN in 0.1M amoni um aci d buffer
as eluent. After renoving the solvent under reduced
pressure and freeze-drying fromwater, 0.010 g (65 %
of the desired product was obtained. Mz 893. 35
Absor pti onAbsor ption of the conpounds of forrmula (I)

5 was tested in a Caco-2 cells nodel (Gastroenterology
1989, 96, 736):Claim1l. A single diastereoneric
compound of forrmula (1) (D wherein: Rl is hydrogen,

Cl- 6al kyl, C3-6cycl oal kyl or aryl; wherein said

Cl- 6al kyl may be optionally substituted by one or nore

hydr oxy, am no, guani di no, carbanoyl, carboxy,

Cl- 6al koxy, i V-(C1l-6al kyl)am no, ,L-(CLl-6al kyl)2am no,

Cl1- C6 al kyl carbonyl am no Cl1-6al kyl S(O)a wherein a is
10 Claifiy 2+ C3-6cycloal kyl or aryl; and wherein any aryl

——group nmaybe optionally substituted by one or two
substituents selected from hal o, hydroxy, d-eal kyl or

Cl-6al koxy,; R2 is, hydrogep, branched or unbranched
L CihghakgfinstersomesiciopmpRyid S 0mmYR Duher ei n sai d
Cl-6al kyl may be optionally substituted by one or nore
hydr oxy, am no, guani di no, carbanoyl, carboxy,
Cl- 6al koxy, (C1-C4 alkyl)3Si, iV-(El-6alkyl)gsing ,
- (C1- 6al kyl ) 2ammp, C1-6al kyl S(O) a whereltn a |s 0-J2,
YH or aryl; d wegr ei s an ryLNgr 6@/
‘ i ne “or tﬁ suljsti tfents
Cl-6al k or £°1-Ralkoxy;
al” hato or Cl-6al koxy; R4 is
hydr ogen, hal o or

15
@®
wherein:
R'is hydrogen, Ci.salkyl, Cs¢cycloalkyl or aryl; wherein said Ci.salkyl may be
optionally substituted by one or more hydroxy, amino, guanidino, carbamoyl, carboxy,

20 Cigalkoxy, N-(C;galkyl)amino, N,N~(C.¢alkyl);amino, C;-Cg alkylcarbonylamino
Ci1.6alkylS(O), wherein a is 0-2, Cs.scycloalkyl or aryl; and wherein any aryl group may be
optionally substituted by one or two substituents selected from halo, hydroxy, Ci.salkyl or
Ci.¢alkoxy;

R%is hydrogen, a branched or unbranched C;.¢alkyl, Cs.scycloalkyl or aryl; wherein said

25 Ci.salkyl may be optionally substituted by one or more hydroxy, amino, guanidino,
carbamoyl, carboxy, C;_salkoxy, (C1-Cy alkyl)sSi, N-(Cy.¢alkyl)amino, N,N-(C;-galkyl);amino,
Ci-6alkylS(O), wherein a is 0-2, Cs.¢cycloalkyl or aryl; and wherein any aryl group may be
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RS is hydrogen, Cl1-6 alkyl, arylalkyl, or aryld-6
WO 20bdfishis2R6 is hydrogen, Cl-6 alkyl, or aryl CPI;T@E%(%MI)MM
wherein R5 and R2 may forma ring with 2-7 carbon
atons and wherein R6 and R2 sqmy forma ring with 3-6
carbon atons; or a pharnmaceuti cal I y accept abl e salt,
sol vate, saolvate of such a sal grug t her eof
optiopallysusiiptsdiy Qe twp ﬁbbSEIB‘eEiSéPlﬁ?tfd fRﬁH‘eP Pritydraxy;, §1 salkyl or
Cléai\,}a)égﬁogen 3. A conpound according to claim1 or 2,
‘ein: R2 is hydrogen, a branched or unbranched
1s@1d16gbﬂgyaﬂkyl@&lcﬁoy6l mltdxyl or aryl; wherein said

1- 6al kyl tionally substi t ut ed by one or nore
15%9’ X’amly(al cale Yami no, Cl-6al kyl S(O)a wherein a is

1s@1y3r0g§3‘(§%)éﬂi3@ae{r§]}élky@ror%f}bldlr6@1&’5‘1 wherein any aryl
group may be optionally substi tut ed by hydroxy. 4. A
ISdUﬁmng acﬂékisrldtim@}’lcomﬂiyl,of t he precedl ng cl ai s,

[ Kk ¥ 2
wherl SR T ot 6508 F 7L o B8 B I KY u R fhay forma
ring Wile B @xbdiBatbﬁlshydr ogen, nethyl, chlorine, fl uorl ne or

net hoxy npound according to any of th
ora w@@@uﬁ‘@aﬂm agp@mablﬁﬁ@F éPlﬂatCRS@lYag e pigugh agalt ar eaisﬁsim@lereof
according to any of the preceding clains, wherein: R4
is chlorine or fluorine. 8. A conpound according to
2. Ampmindtaheorﬂirgde«tlamg Ickw&erelmy: wherein: R6 is hydrogen,
|C 1-6 or R6 and R2 forma ring with 3-6 carbon
WESS. A conmpound according to claim1, wherein: RL
is hydrogen; R2 is a branched or unbranched C al ky.,
optionally substituted by a C3-6cycl oal kyl or an 5
3. A eorprynd R8cardihgRd chaim lhatl 2o wherein:

1S

is hydrogen, a branched or unbranched C;.salkyl, Cs.scycloalkyl or aryl; wherein said
Ci.salkyl may be optionally substituted by one or more hydroxy, amino, acylamino,
C1.6alkylS(0), wherein a is 0-2, C;¢cycloalkyl or aryl; and wherein any aryl group may be
optionally substituted by hydroxy.

4. A compound according to any of the preceding claims, wherein:

R? is hydrogen, alkyl, halo or methoxy.

5. A compound according to any of the preceding claims, wherein:

R? is hydrogen, methyl, chlorine, fluorine or methoxy.

6. A compound according to any of the preceding claims, wherein:
R*is halo.

7. A compound according to any of the preceding claims, wherein:

R*is chlorine or fluorine.

8. A compound according to any of the preceding claims, wherein:

RS is hydrogen, arylCy. or R® and R? form a ring with 3-6 carbon atoms.
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R5 is hydrogen or Cl-6 alkyl; and R is hydrogen. 10

wo 2hs/139% or nore conpounds chosen from 15  pcr/sE2006/000741
-{[4-((21?,3i?)-1-(4-fluorophenyl)-3-{[ (2 ? or
5) - 2-(4-fluorophenyl)-2-hydggxyet hyl ] t hi o} - 4-
oxoazeti di n- 2- yl)phenoxy]acetyl}glycyl D-val i ne;
[-T(IV-{[4-((2i?,3i?)-1-(4-chlorophenyl)-3-{[(2i?
or”)-2-(4-chl orophenyl) - 2-

9. AMo%ﬁ&%&émhﬁlg%eianﬂqoma%ﬁﬁl di n-2-yl ) phenoxy] acetyl }g

yl ) am no] cycl opr opanecar boxyl i ¢ acid; 20
1sh@@@g@(2|7 3|7)-I-(4 fluorophenyl) 3- {[(2|7 or

R%is 82?6%%44%4 i _ F‘S"S%h@?@ﬂ ! 188%31}{ s}utnhéftulcedrby }a(f;, scycloalkyl or an

amin@l ycyl - 3- met hyl - D-val i ne;

I V-{[4- &ﬁ i ?,31?)-1-(4-fluorophenyl)-3-{[(2 or
aydB—@@ Qior ophenyl ) - 2- hydr oxyet hyl ] t hi o} - 4-
oxoazeti di n- 2- yl)phenoxy]acetyl}glycyl 3-cycl ohexyl -
al anine; N-{[4-((2R 3R)-1-(4-fluorophenyl)-3- {[(2i7?

R istwdiBpeRof @;.§ dlkigl apheny| ) - 2- hydr oxyet hyl ] t hi o} - 4- 25

azetidi n-2-yl)phenoxy] acetyl}

HSW' Flb, b- di et hyl - D- phenyl al ani ne; Ar-{[4-((2
R, 3i?)-1-(4-fluorophenyl)-3-{[(2i?
or5)-2-(4-fluorophenyl)-2-hydroxyet hyl ]Jthio}-4-
oxoazeti di n-2-yl ) phenoxy] acetyl} glycyl-D1lysine. 11.
A pharnmaceutical formnulation conprising a conpound
according to any one of clainms 1 to 30 10 in adm xture

10. Otfe bR midR@EsTRFAIIds CRbJeY vt ept abl e adj uvants, diluents
and/or carriers. 12. A conbination of a corrpound

according to fornmula (1) with a PPAR al pha and/ or

SR Ao P2 P BTN oo+

oxoai:dmiﬂolziy@ heﬂe&;y]a%e@ﬂmﬁg@ﬂmlnpreparl ng a conpound of
pharmaceutically acceptable salt,

1[0 o3 Rk i S orbbeniion o St ChopPBmREg L Aer cof
hydr(ﬁé}'gfgx%do lio d-ﬁ-go?: ?%érﬁr%r} g%?ﬁ%}ﬁ ?:h)@&?l} g@c?ﬁ%ﬁﬁm}éycimahg&rboxylic
acid;

N-{[4-((2R,3R)-1-(4-fluorophenyl)-3-{[(2R or S)-2-(4-fluorophenyl)-2-hydroxyethyl]thio}-4-
oxoazetidin-2-yl)phenoxyjacetyl} glycyl-3-methyl-D-valine;
N-{[4-((2R,3R)-1-(4-fluorophenyl)-3-{[(2R or S)-2-(4-fluorophenyl)-2-hydroxyethyl]thio}-4-
oxoazetidin-2-yl)phenoxyJacetyl} glycyl-3-cyclohexyl-D-alanine;
N-{[4-((2R,3R)-1-(4-fluorophenyl)-3-{[(2R or S)-2-(4-fluorophenyl)-2-hydroxyethyl]thio}-4-
oxoazetidin-2-yl)phenoxy]acetyl} glycyl-8,8-dimethyl-D-phenylalanine;
N-{[4-((2R,3R)-1-(4-fluorophenyl)-3-{[(2R or S)-2-(4-fluorophenyl)-2-hydroxyethyl]thio}-4-
oxoazetidin-2-yl)phenoxylacetyl} glycyl-D-lysine.

11. A pharmaceutical formulation comprising a compound according to any one of claims 1 to

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

12. A combination of a compound according to formula (I) with a PPAR alpha and/or gamma

agonist.
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with a conpound of formula (I11) : (IH wherein L is a
wo 20icEBtRgeabl e group; Process 2) reacting an peir8effos/000741
formula (1V): (1V) or an activated derivative thereof;
with an amne of formula (:ﬁ (V) Process 3): reacting

an acid of formula (VI): § or an activated
derivative thereof, with an amne of fornula (VII):
(VIl) Process 4): reducing a conpound of fornula

13. A?M{ﬂ)ﬁ%tloig %/&1)» LQI?E%%?EOYEDI% g{ﬁ%(gﬁ{rllfééf‘g? @? 'S g(QfA %ed;lctase

inhibitelher ei n is a displaceable group; Process 6):
reactlng a compound of forrmula (XI)r (XI) wherein L is
a di spl aceabl e group; wth a conpound of fornula

5 14.A s)%grch%s fgf %@X}ﬁnﬁ’g 9)@(?1? ‘)"z’)\?h oggg?qﬁﬁ{l Elg bfé ggggnga(ce%a%n? Eé’caegfable salt,

solvatesyobratgpicugh a salt or a prodrug thereof which process comprises the steps:

Process 1) reacting a compound of formula (II):

(n
10 with a compound of formula (1.
o R 9
L N/IW]/N\HLOH
H o R
(1)

wherein L is a displaceable group;

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

15

av)

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

1 O
N
HZN OH
o R
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™)

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

(V)
5 oran activated derivative thereof, with an amine of formula (VII):
0O
HN

2 OoH

RZ

(VID

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

R Rl O
0 \/[OJ\ I%
O N OH
] H o Rz

10 (Vi1

Process 5): reacting a compound of formula (IX):

o R Q
PN N
0 N OH
H 5 R2

(Ix)
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with a compound of formula (X):
OH

3 L
R

X)

wherein L is a displaceable group;

5 Process 6): reacting a compound of formula (XI):"

R! 0
PSS
0 N OH
H 5 R2

L
N
RGN
R*
XI)
wherein L is a displaceable group; with a compound of formula (XII):
OH
3 SH
R
10 (X11)

Process 7). De-esterifying a compound of formula (XIII)

®)]
i
e
C
>

(XIII)
wherein the group C(O)OR is an ester group;
15
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