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rel ates to 2-azetidi none derivatives, or pharmaceutically acceptable salts,
sol vates, solvates of such salts and prodrugs thereof. These 2-azeti di nones
possess 5 chol esterol absorption inhibitory activity and are accordingly. of
val ue in th&vareaeEht of di sease states associ at ed RATIP2MPBEIL pi daemi ¢
conditions. They are therefore useful in methods of treatnent of a

war m bl ooded ani mal, such as man. The invention also relates to processes
for the napeGluf®nieRkfadnad etk dkbone seokyms iovesy reimp herasereut i cal
conpositions containing themand to their use in the manufacture of

medi canments to inhibit 10 chol esterol absorption in a warm bl ooded ani mal ,
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) The concentration of plasma cholesterol depends-on the integrated balance of
T 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
25 lipoproteins or is secreted into bile. In the exogenous pathway cholesterol from dictary and
biliary sources is absorbed in the intestine and enters the circulation as componentof
chylomicrons, Alteration of either pathway will affect the plasma concentration of cholesterol.
The precise mechanism by which cholesterol is absorbed from the intestine is'howevcr
not clear. The original hypothesis has been that cholesterol is crossing the intestine by
30 unspecific diffusion. But more recent studies are suggesting that there are specific transporters
involved in the intestinal cholesterol absorption. (See for instance New molecular targets for
cholesterol-lowering therapy Izzat, N.N., Deshazer, M.E. and Loose-Mitchell D.S. JPET

253:315-320, 2000.)



WO 2004/ 005247 PCT/ GB2003/002811 -2- A clear association between reduction
of total cholesterol and (LDL) chol esterol and decreased instance of \
coronary artery di sease has been established, and several classes of 11JANZ%7
pharmaceutical agents are used to control serum chol esterol. There major
options to regulate plasma chol esterol include (i) blocking the synthesis
of chol est er oVOBYP+aH&t s such as 5 HVG CoA reduct ase i METI6BEW#28M or exanpl.e
statins such as sinivastatin and fluvastmatin, which also by up-regulation
of LDL-receptors will pronote the chol esterol removal from the plasma; (ii)

bl ocki ng the bil @ &Gk ths6@RbE BEREnWBIn DPRR Eiofes@BLRIILDESHbI4E16] dnd
increased bile acid excretion and synthesis of bile acids _from chol esterol
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arge evel s erefoQre er a, hee 0 ve itional agents
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fsuch chol estgifidets, AkE & Rdinst. bﬁﬂlﬁs@tﬂh@ﬁe}mﬂtﬁﬁdlem};oy ah&i(dﬁ) Hye;w&kx/n ges andshed], See

or insta SCri in VWD 93/0 41038 .20 WO

95/ 08532, q@\d‘@@‘??ﬁ%ﬁmﬁ%’ %“3’5? t‘i\iﬂl%sf’?g ?%g %é\?‘l 35 LiPQREP Y%/ 16455,
WO 02/ 50027, (IM)@BM@QG@ntSMh&Qﬁ&@ﬁﬁﬂm n!tﬁtﬂaﬁcﬁsﬁ)ﬂﬁm»guéd\&@%lsfswam Us 575647“;
US 5767115 ap 1 SdRE37721 The present invention is based on the discovery~

that certain zothlazeplne and benzot hi adi azepi ne conpounds surprisingly
i nhi bit chol est eEsén wigsihe ptrreotﬂlve&achg@cﬁimneuw,‘;cﬂs agigaifiegnppropaedontad be of

value in t he%ﬁﬁ%&ﬁ&&te %E&%ﬁﬁoxﬁg bR t@&%%?ét%ﬂol%etrﬁ 1@1418,%& li#ug' daem ¢

condi tions € conmpounds he present 1 nventiron are not sed in any
of the abd¥eintcgasiins endrppsaietypraclyde thedons termy yse nesidefp yeaploln tirgehigrels hese

conpound po 5@&?&0@ ﬁx@ fid G113 needlh fd!ew%% 'a@diéonaﬂ%&ﬁ?éﬂhﬂ o 100 efRA 0 kL 2

profiles that nak emparticularly suitable for in vivo admnistration to
a warm bl ood@ﬁeﬁﬁﬁﬂwﬁﬂ such as man. In particular certain conmpounds 30 of

the present invemrio BB Aay @ss&mﬁél-’t‘(clgﬁﬁfe&@topﬂcbS&P&Bﬁﬂﬁh@: £AVRALG Y the

conmpounds of the prior art retaining their ab|I|t to inhibit

chol est er.ol %@@P%F?‘#ﬁf lnater@ettﬁucﬁewmtsr?étcebtds}n B\F%%’%Pé)dg aYVQaM%HIJ?ﬁd of formula
(1) 11 JAYN B@Pd5/08532, WO 95/26334, WO 95/35277, WO 96/16037, WO 96/19450, WO 97/16455,

WO 02/50027, WO 02/50060, WO 02/50068, WO 02/50090, WO 02/66464, US 5756470,
US 5767115 and US RE37721.

The present invention is based on the discovery that certain benzothiazepine and - )

benzothiadiazepine compounds surprisingly inhibit cholesterol absorption. Such properties
25 are expected to be of value in the treatment of disease states associated with hyperlipidasmic

conditions. The compounds of the present invention are not disclosed in any of the above

applications and we have surprisingly found that these compound possess beneficial

efficacious, metabolic and toxicological profiles that make them particularly suitable for in

vivo administration to a warm blooded animal, such as man. In particular certain compounds
30 of the present invention have a low degree of absorption compared to the compounds of the

prior art whilst retaining their ability to inhibit cholesterol absorption.

Accordingly there is provided a compound of formmula (I):



WD 2004/ 005247 PCT/ GB2003/002811 -3 OR11 14 / ( n Nm1lRZ X~-/Y RO RID
tZR13 (RI)b NWd O (R). (l) wherein: Ring Ais selected from phﬁthNggm
thienyl; 3 5 Xis selected from-CRZR3-, -0-, -NR - and -S(O a-; wherei

is hydrogen or C, _balkyl, and a is 0-2; Y is selected from-CR4R5-, -0
-NRa- and -S(O),-; wherein Rx is hydrogen or C .6alkyl, and a is 0-2; E
wher ei n t her ¥0;28044¢5247east one - CRZR3- or - CRAR5- gr oupCTRBi0F0R$Idependent |y
sel ected from hal o, hydroxy,.d . 6al kyl.3.0 -6al koxy and 10 C _6al kyl S(O) a
wherein ais 0 to 2; wherein R is independently optionally substituted on
carbon by one or nore halo, G .6al koxy and hydroxy; b,js 0-3; wherein the
val ues of RL may be the sane or different; RZ andji R3 are_i ndependently

sel ected from hydrogen, hydroxy, C _6alk ) RY Cl1. 6al kanoyl oxy;
wherein R2 and R3 may be i ndependent]| 1 onal[l'y &itTted on 15 carbon

by one or nore halo or hydrgxy, &0¢R3 t gget hg'P fRFm an oxo group; R4
and e are independ(aggect ed hydg@ en, hydroxy, C1.6alkyl, '
Cl - bal koxy and d angy| oxy; £ 4

is independently selected from Al o,

S together forman oxo group; R6
, cyano, hydroxy, am no, carboxy,
formyl, carbanoyl, carbanoyl oxy, nerca sul phamoyl , G _bal kyl ,
C2. 6al kenyl, 20 C2. 6al kenyl oxy, C2.6al kynylrsyCl. 6al koxy, Cl_6al kanoyl ,
C . 6al kanoyl oxy, N-(Cl _6al kyl)am no, N, N C%— 6al kyl ) 2am no,
Cl. 6al kanoyl am no, C _bal kanoyl - N- (C1_Jgal kyl ) am no,
Cl. 6al kylsul phonyl am no, d _6al kyl sul phonyl - N-(d . bal kyl ) am no,
N-(C _6al kyY’%Ecéﬂ‘barmyl , N,N(g _6allcyl)2carbanoyl,
N- (4 _6al kyl ) caRivegnioislsebxyed fidniNpHefil obthickyll ) 2Car banmoyl oxy, CL. 6al kyl S(O) a

e o X P
C _6al koxyc@rbsylydndmists?; urei do, N -(d -6al kyl )ureido, N (d -6alkyl)ureido,
N, N~ (C _6al kyl )2 UG-8 from - R*R’-, -O-, -NR* and -S(O),-; wherein R” is hydrogen or
Ci.salkyl, and a is 0-2; wherein there is at least one -CR*R>- or -CR*R>- group;
- R! is independently selected from halo, hydroxy, Cy.salkyl, Cy.¢alkoxy and
10 CypalkylS(O), wherein a is 0 to 2; wherein R' is independently optionally substituted on

carbon by ane or more halo, Ci.salkoxy and hydroxy;

b is 0-3; wherein the values of R' may be the same or different;

R? and R® are independently selected from hydrogen, hydroxy, C;-salkyl, Ci.galkoxy
and C;.¢alkanoyloxy; wherein R? and R? may be independently optionally substituted on

15 carbon by one or more halo or hydroxy; or R?and B together form an oxo group;

\ Rr? and RS are independently selected from hydrogen, hydroxy, Ci.salkyl, Cisalkoxy
) andkcl-galkanoyloxy; or R*and R° together form an oxo group;
R® is independently selected from halo, nitro, cyano, hydroxy, amino, carboxy,
formyl, carbamoyl, cartbamoyloxy, mercapto, sulphamoyl, Cy.¢alkyl, Cs salkenyl,

20 Caealkenyloxy, Cagalkynyl, Cisalkoxy, Ci.¢alkanoyl, Cisalkanoyloxy, N-(Ci.¢alkyl)amino,
N,N~(Cy_galkyl)samino, C;.salkanoylamino, Ci¢alkanoyl-N-(Cy_salkyl)amino,
Cisalkylsulphonylamino, Cy.¢alkylsulphonyl-N-(Cy.galkyl)amino, N-(C;.galkyl)carbamoyl,
N,N-(Cjgalkyl),carbamoyl, N-(Cy.ealkyl)carbamoyloxy, N,N-(Cj.¢alkyl);carbamoyloxy,
Ci16alkylS(0), wherein a is 0 to 2, Cy galkoxycarbonyl, C, galkoxycarbonylamino,

25 Crgalkoxycarbonyl-N-(Cy.¢alkyl)amino, Cy.salkoxycarbonyloxy, C;.galkoxycarbonylamino,
ureido, N'-(Cygalkylureido, N-(C;¢alkyl)ureido, N, N'~(C, salkyl);ureido,
N'~(C,.alkyl)-N-(Cy.ealkyl)ureido, N'N-(C.salkyl)z-N-(Cy.salkylureido,



N - (Cl_bal kyl)-N-(CL1. 6al kyl yureido, N ,N -(d.6al kyl)2-N-(C1. 6al kyl ) ureido,
?1 JAN 2007 WO 2004/005247 PCTI GB2003/002811 -4_ N-(Cl-6alkyl)sul phiim)JyI c
N, N- (CL. 6al kyl ) 2sul phanoyl and phenyl; wherein R7 is independently T JAN 2007
optionally substituted on carbon by one or nore hal o, Cl.6al koxy, hydroxy,

am no, carbo 6al koxycar bonyl , carbanmoyl, N-(C _6al kyl)carbanoyl,

N, N- (O - 6al kﬁ??@"r"ﬁ?{mw . d - 6al kanoyl ani no, Bt onil :

d - 6al kanoyl - N- (CL. 6al kyl ) ani no, phenyl-4-5 phenoxy, benzoyl, phenyl d . 6al kyl
and phenyl d - 6al koxy; c is 0-5; wherein the values of R6 may be the same or
di fferent; REGsakhgepmmbehMN-(Getlsdraiphimoyhridahenyliwhérend/ is cyano,

car banoyl , I 1.4 ny , ui phanoyl ,
trifluor oma'lt1 ﬁn%k&ﬂ%nrd?% %’w'glr,'le (%)Fre[ytb %‘)%f/d &frgea{%ﬁlé(/?{y on(ég% ﬁgﬁml Xl%b?’%@)%%&%e)tgﬁoo Yy, vinyl, -
al l'yl, et hyraylino, cashdrpyGreakdxyearbonyk, cacbeployl, Ne€t.oplky)dahamati do, 10 acetyl ami no,

! | il ar . . .
RN G et oy el GO AR s SRR M, phenyl,

N- et hyl suf Ehenvsy.lbemnagl, phpNCdéabet dadphanlyiSheatiopy:;; d is 0-4; wherein the val ues
of R7 may be thecE@[@ﬂ&@é‘ﬁ%ﬁﬂ&;w%i@tkﬁg?{%{eq?%mg{.-4a| kyl, carbocyclyl

or heterocyclyl; wherein e optiona 5 substituted on carbon by
one or nore subsk isirdapandently eeleciad fromirioRloxy rtangn eareameyl, irekslg; agoino, |

het er ocycl ylpigd l?:IrB’cix@?ca%mefﬂ!‘hmg%%,' RulpHaB@f1, RihdQgaRy BHuddSmRixl Ghah 1Y
substituted by a group selected from R24; R10 ydrogen or "Cl. 4al kyl ; R’

i's
and e are i rifvpawient efoxe viayh el erymlLgdsyspondonayliasetyl LEpBEEYcl yi or 20
het er ocychiyl scetplamiRd lacabe), BiRylaRfR! diRthfiahitd, P medlikybeRs], wherein R11 and RI12
or R11 and R12 together may be independently optionally substituted on
carbon by orfe"EFPBYErosHaY e MeCEFERRG REYm RS SUREREIE n i f said )
het er ocycl yl N yenbaiyMslphiinoy§H noi ety, that nitrogen nmay be optionally
substituted by one or re 6. R134s hydrogen 4al kyl , carbocyclyl or
het er ocycl yl ; V\hgf‘seq"h%@lﬁva&@sﬁq‘irﬁ#ﬁ%sgﬁ%&sﬂ%ﬁﬁ% uted on carbon by one
or nore substi t uBRNishydrefeacCealkil cnboRRTyl onlntkbrovipelylewhertih RS maglbe dpeioratigcycl yl
cont ai ns - NH- i et t hat nitraoger tigmal l.y.substituted by one
o more BB Sikon bRk of bt SRR BB e ook RPT el SRS el
car banoyl , retorpilyl contsitd guhNiD glopp, thadnioxgea nray boomiobadlyshbstiGid bgalgtopp ,
C2-1oal | ceny| 1,ecti(%:ml) 0ﬁb4kynyl , O -1loal kkoxy, 30 d _|oal koxycarbonyl,
Cr - 1 oal kanoyT, dal kanoyl oxy, N-(d -1 oal kyl)ani no,
N, N- (Cr - 10al ky| ) REvis malrogh bt Ov6¥1; | Cal kyl ) 3anmmoni o, d - | oal kanoyl ai ni no,
R™ and R? are independently selected from hydrogen, C;_salkyl, carbocyclyl or
20 heterocyclyl; or R!! and R* together form C, galkylene; wherein R and RZorR" and R

together may be independently 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%, .
R® is hydrogen, Cyalkyl, carbocyclyl or heterocyclyl; wherein R™ may be optionally

25 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%:

R™ is hydrogen, halo, nitro, cyano, hydroxy, amino, carbamoyl, mercapto,
sulphamoyl, hydroxyaminocarbonyl, C.jpalkyl, Cs.ealkenyl, C;. jpalkynyl, Cy.ypalkoxy,

30 C.pealkoxycarbonyl, Criealkanoyl, Crialkanoyloxy, N-(C;-jealkyl)amino,
N.N-(Cy.palkyl)samino, N,N,N-(Cr.iealkyl)zammonio, Cy.jpalkanoylamino,
N-(C;_ppalkyl)carbamoyl, N,N-(C;.jpalkyl)scarbamoyl, Cy.0alkylS(Q); wherein ais 0 to 2,
N-(C;.soalkyl)sulphamoyl, N,N-(C;.jealkyl)ssulphamoyl, N-(Cy.palkyl)sulphamoylamino,



N-(d -, oal kyl)carbamoyl, N, N-(d -1oal kyl)2carbanmoyl, C, _, oalkyl S(O a wherein
ais 0to 2, N(C _loalkyl)sulphamoyl, N, N-(Cl_Ioalkyl)2sul phanoyl,

N-(d -1 oal kyl ) sul phanoyl am no, 1 1 JAN 2007 WO 2004/ 005247 11 JAN 2607
PCT/ GB2003/0028i 1 -5- N, N-(Cl -1 oal kyl ) 2sul phanmoyl am no,
Cl - | oal koxycar bonyl am no," carbocyclyl, carbocyclyl{ -1oal kyl, heterocyclyl,

het er ocycl yl Glo-B@abieyl , carbocycl yl - (Cl-1 oal kyl ene), -#e3a:m26b0d20al kyl ene) ¢
het er ocycl yl - (d -1 oal kyI ene) g R30-(Cl _ipal kyl ene) h-, carboxy, sul pho,
sul phi no, phosphono, 5 P(O)(O?Bl)(O?BZ - P(O)(O—l)(O?Bl) -P(O (OH)(R31) or

-P(O (OR3) ( wh nd 2 are nd 1de el ected from
Cl. 6al kyl ; &/ﬁ@% “ﬁ&ﬂgﬁ‘g tF KA Df)ﬁ?ar n%“ }6/%51 carbon by one or
nore substi tan‘m&;fﬂylseioﬂkﬂﬁdtcfdcwylﬂi}&rocmmckayh| n i f said heterocyclyl

cont ai ns an u be optionally substituted by a
group sel ecfartéoc?'cllgrﬁe g@lﬁﬁengf‘lglgf F‘&EQ‘W oup of fornula (1A): RL7 ]~[~$116
Ra rli Tr Zhgdodycll-{htioakiBndR-B*(CL mﬂc%@s—euarbnxy. Enlpts, MWiFR8E) phosphER35) C( O) -

RIS i &y AOENOBT R R oa R of TURORERRT s e
hydr ogen, h ca;e malepmd;ntbaseln@t;d i€ orikyl; whanimB!* mpabb optippaltysubstimegion ner capt o,
sul phamoyl , Eé(/ % mog% &&%t&%ﬂ¥&ec‘c ?%H‘éﬂ?’ {ZhTr?g I sgﬁ 'hgt%é’yclyg 6al kanoyl ,

Cl . 6al kanoy oxy, am no
Cl . 6al kanoy Fentdixsen -INH{ Zpurs ﬁmkryﬂrggelamamnonwmwt@hbw9walﬂm

Cl. 6al kyl §( @moglimlggg\mggﬁo ((I:IE 30 to 2, Cl.6al koxycarbonyl,
N- (Cl. 6al kyl ) sul'pha NN- ( CL6al kyl )Zsul phanoyl,

- carbocycl yl, heterocyclyl sul pho, RHIp ﬁ.a di no, phosphono,
ga[y“sl

-P(O)(O?BG)(O?B?) -P(O)(O—I)( 6) or -P(O (OR3fi)(R37),
Wherein R36 and R37 are indepe ted fromCl. 6al kyl; wherein R16
and R17 n@y be i ndependently optionally suR$tituted on carbon by one or
nore substituents selected from R38; and wherein if 25 said heterocyclyl
contains an -NH group, that nitrogen %4y be optionally substituted by a
group sel ectygéeilzr om R39; -

Z is -NR*)-, -N®R¥)C(0)-, -O-, and -5(0),-; wherein a is 0-2 and R* is hydrogen or
Ciaalkyl;

15 R¥ is hydrogen or C,alkyl;

R and RY are independently selected from hydrogen, halo, nitro, cyano, hydroxy,
amino, carboxy, carbamoyl, mercapto, sulphamoyl, Cy.galkyl, C;¢allenyl, Cp.galkynyl,
Crealkoxy, Cjgalkanoyl, Cy.salkanoyloxy, N-(Cisalkyl)amino, N,N-(C;salkyl),amino,
Ci.¢alkanoylamino, N-(Cy.galkyl)carbamoyl, N,N-(C,galkyl)scarbamoyl, Cy.6alkylS(O)s

20 wherein ais 0 to 2, C,.salkoxycarbonyl, N-(Cy.salkyl)sulphamoyl,
- ) N,N-(C,salkyl),sulphamoyl, carboéyclyl,.heterocyclyl, sulpho, sulphino, amidino, phosphono,
-P(O)OR*)(OR™), -P(O)(OH)(OR), -P(O)OH)(R>®) or -P(OXOR)R™), wherein R* and
R¥ are independently selected from Cj.galkyl; wherein R¥%and R may be independently
optionally substituted on carbon by one or more substituents selected from R*®; and wherein if
25 said heterocyclyl contains an -NH- group, that nitrogen may be optionally substituted by a
group selected from R¥,
R js selected from hydrogen, halo, nitro, cyano, hydroxy, amino, carbamoyl,
mercapto, sulphamoyl, hydroxyaminocarbonyl, Cy.1palkyl, Cs.jpalkenyl, Co.jpalkynyl,
Ci-102lkoxy, C).jealkanoyl, C.joalkanoyloxy, N-(Ci.ipalkyl)amino, N,N-(Cy. malkyl)zammo
30 Ci.palkanoylamino, N-(Cr.ealkyl)carbamoyl, C;.jgalkoxycarbonyl,
. N,N-(Cj.0alkcyl),carbamoyl, Cy.1palkylS(Q), wherein a is 0 to 2, N-(Ci.qealkyl)sulphamoyl,



R18 is selected from hydrogen, halo, nitro, cyano, hydroxy, am no,

car banoyl, nercapto, sul phanoyl, hydroxyam nocarbonyl, G -toal kyl,

C2. 10al kenyl, C2_1oal kynyl, d -1oal koxy, Cl-1loal kanoyl, d -I| oal kanoy‘l DAUN 20[]7
N-(C1. 1 oal kyl)am no,. N, N-(C1.1Qal kyl ) 2am no, 30 d -1 oal kanoyl am no,

N-(Cl .1 oal kyl)carbanoyl, G -Ioal koxycarbonyl, N, N(Cl-1oalkyl)2carbanoyl, N
Cl- | oal kyl S( H®200P8324Tn a is O to 2, N (C -ioal kyl) sul perampésicoBirl JAN 2007
WO 2004/ 005247 PCT/ GB2003/ 002811 -6- N,§k (CL. | oal kyl ) zsul phanoyl ,
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and et hyl smtlpﬁwlpydmyl Emmlaammﬁxdh@les oD K§.cellsy ptacifoy’| ez ‘aethylugeido and -
6al kyl s BOmofs R | ami no. Exanpl es”

ofq 10" C%/ al %51%2%% gﬁjny -P%- ?&%%f@%?%@n%ﬁwa]%&l syP- nmet hyl am nomand

et hyl sul phoWbropplpeidpyBranphoo! ‘B atkybiureldd” ae@l Nodimethylureidsi add”  ar e

N -met hyl urﬁ"n%ﬁﬂdeth%lu:d&Fﬁx%%le&ff@wd& 4%@% es{»%ufré\hc("%e 6al kyl) urei do”

ar e N- net hyl urerdo an ur el anp

"N, N - (&L BHN-fipethleisodod Nam@thNNthhﬂlan*é@ HBrrmples o and

N- et hyl - 'mervh Eﬂ@wﬁn hl%ﬁo’%e N'\krcﬁ&mﬁw Jﬁ&h}lmlétds Gha 6al kyl) urei do”
ar e 15 N, |rret_gy urei do an - | - N-et’h E urei do. Exanpl es of

"N, N -(d. ef&rrmv} vmxl@&&wtyéweyi&rmdw %fr AR CripprAmtqTBthy | ur ei do and
N - et hyl - Nnmeﬂl Naﬁaﬁbﬁmh@shﬂladao ﬁ&apm&s@foalk&ybhrﬁbn@ﬁmnbealﬁyl ) 3anmoni 0"
are trinmeth no and nethldlﬁﬁylam
.1 oal kox;%ﬁ?i‘ﬁ’dﬁiﬂ DORY BN 53 g metheyoas By @}Paﬁ?fhfawlaaw
t hoxycao bEaNpREHITY-@) %amqlnutpﬁw@amwyieamnemyls&alaﬁmglaﬂnaan@f

Nt hy! sul pRE R el B TSRy B Aoy | ami no” ar o

N,N-dimethylsulphamoylamino and N-methyl-N-ethylsulphamoylamino. Examples of

“carbocyclylCi.qpalkyl” include benzyl and phenethyl. Examples of “heterocyclylCi.ioalkyl” )

include 2-morphoinopropyl and pyridylmethyl. Exampies of “phenylC,.galkoxy” include i
25 2-phenylethoxy and 2-phenylpropoxy.

A suitable pharmaceutically acceptable salt of a compound of the invention, or other
- compounds disclosed herein, is, for example, an acid-addition salt of a compound of the

invention which is sufficiently basic, for example, an acid-addition salt with, for example, an

inorganic or organic acid, for example hydrochloric, hydrobromic, sulphuric, phosphoric,
30 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 alkali 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



N, N- di met hyl sul phanoyl am no and N-net hyl - N- et hyl sul phanoyl am no. Exanpl es -of
"car bocycl yl Cl. 1 oal kyl " include benzyl and phenethyl. Exanples of .
"heterocyclyl G .joallcyl" 1) include 2-norphoi nopropyl and pyridyl r’rﬂt1h4AN. 2007
Exanpl es of "phenyl Cl1. 6al koxy" include 25 2-phenyl et hoxy and

2--phenyl propoxy. A suitable pharmaceutically acceptable salt of a conpound

of the inventW®mwisws4ot her conpounds di scl osed her ei necii@szodz082sgxanpl e, an
aci d-addition salt of a compound of thg,_invention which is sufficiently
basic, for exarrpl e, an acid-addition sal't with, for exarrpl e, an inorganic
or organic a exan d ochlo M huric,

phosphori c, P ﬁlql?ﬁlﬁa{%?ﬁ'cﬁ)g ée[?aggn g eaaséléwx@jmgtgwm ar dllméﬁlgﬁ &1 n addition
a suitable pdhﬂﬁﬂnﬂmmnﬁ,pmaﬁdnye,ma@dmm)ﬂn&(:sw&oxwhmmmnpound of the invention
which is suffici ntI aci d| Ikal taI oL 6% l e a sodi um
or potassium sal t, %‘ %ﬁnéﬁ? fgrma?at@ ?’rreot oméJP‘tmdsa rlésgsi(g S%Qcal ci um or
magnesi um s atiminissereddnmis formnf 8 atotdngy whichsiabribkenidbtin futhaiugan Dr:ariumi bodytte ch

affords a Jl11. JAN 2007 00 . P 03/,002811 _
physi ol ogl%eﬁ 3%%°un? %t\ﬁ) 1% 'f% @ﬁggaéﬂg fes %ré%gs lélds% TV ?%dmr%s? IHB ?Séerrrsi ne,
di met hyl am med: m vhwhmtkblly;abhmnms ofpwpelpmudnfathe feonyghd).i ne or

tris-(2-hydroxye I Yedoly20 t her
conmpounds di scl OI;.QY 1'?ue yszﬂ;ﬂeeg gbiﬂﬂll st grteﬂﬁrrgu(?a @éhlf%éeﬁe gm%ro drug
whi ch is br clieclaseddomini wntatm@lgwgnb@rv s hydaewyreedup irp iy exagplena pliagreacentigdiypound of
the formul a s(dehenbie SRTRILER ifyaRiyRsadh Hﬁ%mhﬂﬁdrldﬁiﬁmi H%d%io‘@?odﬂé’%@fza)fe%@ﬁcﬁ esters

and in vivo hydrol §sabl e am'des of a conpound formula (1). An in vivo
hydr %ys all @r dlshs). Spitable PBW&%W%?“?H@W%‘FW’&“PMY inchyde S prdicoxEastipb unds

di sclosed hekgk for cﬁ&dﬁ@h&h&ﬂmﬁtﬁﬁb@%ﬂkﬂfoﬁbﬁﬁ%&ﬂfy}’es&fﬁﬂﬁxhﬁ plef Or exanple, a
pharmaceutically acce?t abl e _ester whi sed in the human or

ani mal body PHElo¥lonerdy LRyt ek Gref Owaafcaf ?%%as‘Fl salkyd, pstpt fpr gxample
phar maceut i Qadyblhihsiﬂﬁ&B&r@b&jﬂsﬂ@@ﬂ@kﬁoﬁoﬁh—%&lﬁﬁtﬁw dsmfslmaa@le 6al koxynet hyl J

esters for ters for exanpl e
pi val oyl oxy%‘?ﬁ%ﬁ gﬁ?"ﬁ’ PreelP %E‘%%ﬁ? Si%?"&ﬁ%’klf&&?{eéﬁ? FWIT1. 6al kyl
esters fol5 axlﬂdsmndx@carbbnﬁyxyemhmﬁ In:(aabd‘.)imyddaxgt@tchlybxy g‘to@-xﬂthenmh;mncﬂﬂbnyl met hyl
esters for exa. nﬁé% 5- et hyl - 1, 3- di oxol en- 2- onyl et hyl ; and
c . 6al koxycar% yrﬁ 8xyet hyl esters for exanple 15 |- net hoxycar bonyl oxyet hyl
and may be fornedn mvzmdmhrsdbweytegvf@mpmpmnd dfahecformpdafi)l sr afier cordposndsnvent i on.
An in vivo r r Hﬂﬁ r or ot her
conpounds E’ysglc eg)sﬁg %P%?Erl]n%a )gy%&ﬁ%? sxg&g&l}@%s%gsuﬁ&ﬁ égﬁé%%aée i norganic
est ers such estsrs pinbs-plydixgalkyd sthems sncbnldteéecmmpbmymlckyé a @buiterf Shedmelva el at ed
oD ound GBS ot SR bbb NS ottt SR B0l KeLiFllor e ester
oc-acyloxyalkyl ethers include acetoxymethoxy and 2,2-dimethylpropionyloxy-methoxy. A

selection of in vivo hydrolysable ester forming groups for hydroxy include alkanoyl, benzoyl,

w

phenylacetyl and substituted benzoyl and phenylacetyl, alkoxycarbonyl (to give atkyl
carbonate esters), dialkylcarbamoyl and N-(dialkylaminoethyl)-N-alkylcarbamoyl (to give
25 carbamates), dialkylaminoacetyl and carboxyacetyl. Examples of substituents on benzoyl
include morpholino and piperazino linked from a ring nitrogen atom via a methylene group to
the 3- or 4- position of the benzoyl ring.
A suitable value for an in vivo hydrolysable amide of a compound of the formula (I),
_ or other compounds disclosed herein, containing a carboxy group is, for example, a
30 N-Cj.ealkyl or N,N-di-Cy.galkyl amide such as N-methyl, N-ethyl, N-propyl, N,N-dimethyl,
N-gthyl-N-methyl or N,N-diethyl amide.
Some coinpounds 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



a- acyl oxyal kyl ethers include acet oxynet hoxy and

2, 2-di met hyl pr opi onyl oxy- net hoxy. A selection of in vivo hydrol ysabl e ester
form ng groups for hydroxy include al kanoyl, benzoyl, phenylacetyl hhdAN 2007
substituted benzoyl and phenyl acetyl, al koxycarbonyl (to give alkyl
carbonate es di al I cyl car banoyl and
N-(dlalkylanﬁﬁgg%ﬂVF47N-alkylcarbannyl (to give 25 car BEFEB®EY002811

di al kyl am noacetyl and carboxyacetyl. B2anples of substituents on benzoyl

i ncl ude norpholino and piperazino linked froma ring nitrogen atomvia a

net hyl ene grefdsmphisses aﬂhﬁ:h&pta@f déhstepoisdnicrind @éonteltiz ivanAaldt posseagehostsiol t abl e
value for an, in VIV8$£ égﬁsable am de of a conpound of the fornmula (1),

or ot her coﬁﬁﬁﬁﬂﬁ% Yherein, containing a carboxy group is, for
exanple, a 30 N-Tik. 1ﬁ&hﬁqnlre1@tés thl afyy aﬁd-an:iauﬁ:aieﬁg'formmm& mmpbunamﬂ%henfemhmé,

N- et hyl , - N.net hyl or NN-di et hyl -am de. Sone
corrpounds o?f)ﬁﬁgpqsﬁdrﬁ&f’§St€(‘rP§abW%é\')§bﬁ° ﬂpglflggent res and/or geometric
i soneric centresl {skiso arigh uAderstomitea syriainonpoitnds o thedotmlaicen stigdd t hat t he

venton 1.4 JAN. 300, VR 200400501 PCTIGHRAN3LARRAME i fecrooTPasSES

all such optic er eolr Soners an i SONErs ]ﬁat possess
chol est er ol undelpwapd fitai thnmvnmobcmcvmyasaﬂstallwctlyolvﬁﬁbde“omwémtupossessehdtmolt 0 any

and all tau he conpounds of the formula (1) that possess
chol est er ol tag 8?’%%“.1‘(3{%@ ﬁrbt%tory activity. S It is also to be understood

that certain coniﬁf’@t&mb-sv@tiﬂsmels fodlpyverISach(valuesmay bestisest where appropiiesa withany wel | as
unsol vat eg} o@ﬁagﬁefm%ﬁs Wiims| Emﬁ&‘cﬁ’zﬂmtsedeﬁ&)&%,]% géfmfe%ﬁ@ indfler,| S 10 be

understood that the |Rvention encompasses all such solvated forms which
possess chol est eF@EAI%%éﬁeéfrP@r‘i‘nF%| bitory activity. Particular values ar ae)

as follows. SuchpiyalyesiRy ba g Where appropriate with any 10 of the -
definitions, clains or .embodi rrent S defined hereinbefore or hereinafter. R ng

Ais selected fr%ﬁﬁ‘pﬁl%nyl Ring Ais selected fromphenyl. X is -CR2R3-.
Xis -0-. 15X|sX-ig\|w wherein R' is hydrogen or G _6alkyl. Xis -S(Oc;
wherein a is 0-2, X1 R3- wherei n gne of R2 and R3 is hydrogen and the
other is hydroxyXis %Rs @IE‘“R i3 hydrogeaygr -4l

X is -S{O)y~; wherein a is 0-2,

X is -CR?R>- wherein one of R? and R? is hydrogen and the other is hydroxy.

Xis-CH;-.

X is -CH(OH)-.
20 X is -C(O)-.

Xis-S-,

X is -S(0)-.

X is -8(0)y-. : )

X is selected from -CR?R-, -O- and -5(0),-; wherein a is 0-2. -
25 X is selected from -CR?R>-, -O- and -S(O),-; wherein 2 is 0-2; and R? and R® are

independently selected from hydrogen and hydroxy; or R? and R? together form an oxo group.

X is selected from -CHy-, -CH(OH)-, -C(0)-, ~O- -S-, -8(0)-and -S(O)-.
Y is -CRR’-.
Y is -O-,

30 Y is -NR"-; wherein R* is hydrogen or Cp.alkyl.
Y is -5(0);-; wherein a is 0-2,
Y is -CR*R*- wherein R* and R are both hydrogen
Y is -CHj-.



20 Xis -C(O-. Xis -S. Xis -S(O-. Xis -5(0)2- 1is selected from
-CR2R3-, -0- and -S(O, -; wherein ais 0-2. 25 Xis selected from - ‘J%?N?U[W
-0- and -S (Oa ; wherein ais 0-2; and R2 and R3 are i ndependentl

sel ected from hydrogen and hydroxy; or R2 and R3 together form an oxo group.
Xis selected from-CH2-, -CH(OH)-, -C(O-, -0- -5-, -S(O-and -S (Or. Yis
-CRAR5-. Y W9 20@#405280 Y is -NRz ; wherein RZ is hydr agemsensbsipal kyl . Y
is -S(Or; wherein ais 0-2. Yis -CRQ(I?}%%: wherein R4 and R5 are both
hydrogen. Y is -CHZ- JAN 7007 WD 2004/005247 PCT/ GB2003/ 002811 -13- Y is
-S-. Yis -S5O - is selected from-CR4R5- and -S(Oc; ais 0Oor 1. Yis
sel ected from - &{‘R% and -S(Oa ; ais 0 or 1; wherein R4 and RS are both
5 hydrogen. Y i ¥isG®), -S- or -S(O-. Xis -CR2R3- and Y is -CR4R5- wherein

one of R2 and IS r.oge t he, Qt her hydr oxy; and wherein R4 and
R5 are both hyg‘r?% gele‘;{%fmgn Eﬁg@and g(c%‘ihas {-) g 10 Xi s -C(O) and Yis -S-.

Xi s- CH2- andYi s- S(ﬁ))sslected)ftom-OR(‘ andaR(D)Y; dis0 eﬂ( @herein R zidsR @Dt and Y i s

-S( 0 2- X@:ﬁo BnC(C)) and Yis -S(0O2-. 15 Xis -O and Yis -CH2-. X is

- CHOH ana &t -; whereinais 0-2. Xis -CHOH and Yis -S. Xis -
CHOH and Y is ’)S(SGWHz-. -8- ar -5(0)-.

X is -CR?R%- and Y is -CR*R’- wherein one of R? and R? is hydrogen and the other is
hydroxy; and wherein R* and R® are both hydrogen.
X1is -CHy- and Y is -S-.
. 10 Xis -C{O)-and Y is -S-,
) X is -CH- and Y is -S(O)-

Xis -C(O)- and Y is -S(0)-.
Xis -CHjz- and Y is -5{0)3-.
X is -C(O)- and Y is -S(O)s-.

15 Xis -0- and Y is -CH,-. ,
Xis -CHOH- and Y is -S(0),-; wherein a is 0-2,
X is -CHOH- and Y is -S-.

- Xis - CHOH- and Y is -S(0)-.

Xis - CHOH- and Y is -S(O)z-.

20 R is halo.
R'is fluoro.
R! is 4-fluoro if Ring A is phenyl.

) b is 0-2; wherein the values of R! may be the same or different.
bis 0-1.

25 bis 1.
bis 0.
bis 1; wherein the substituent is para to the X group if Ring A is phenyl.
R?and R? are independently selected from hydrogen and hydroxy; or R*and R®

together form an oxo group.

30 R? and R® are independently selected from hydrogen and hydroxy.
One of R* and R? is hydrogen and the other is hydroxy.
R* and R? are both hydrogen.
R® is halo or Cp.¢alkoxy.



Xis - CHOH and Yis -S(O2-. 20 Rl is halo. R is fluoro. R is 4-fluoro
iIf Rhng Ais phenyl. b is 0-2; wherein the values of RlL may be the sane or - ,
different. bis 0-1. 25 bis 1. bisO. b is 1; wherein the substituehfAN 807
‘pars to the X group if Ring Ais phenyl. R2 and R3 are independently
selected fromh drog_en and hydroxy; or R2 and R3 together form an oxo
group. 30 R2 JFF'BI4#%e i ndependent |y sel ected from hydR@yeloweestydr oxy.
One of R2 and R3 is hydrogen and the othé¢r is hydroxy. R4 and R5 are both
hydrogen. R6 is halo or Cl.6allcoxy. 1 1 JAN 7007 WD 2004/005247

PCTI GB2003/ 00281 R%iskto. R6 is halo. R6 is fluoro or nethoxy. R6 is fluoro.
R6 is 4-fluoro org4-nethoxy., 5 R6 is 4-fluoro. ¢ is 0-2; wherein the val ues
of R6 may be the é‘rfg‘%f?rorﬁiéfhloﬁ'ent. cis 0-1. cis 1. «cisO0. 10 c is 1;
wherei n the subs®fisfrigio.i s para to the nitrogen of the azetidin-2-one ring.
R7 is halo, neth ‘P{B etho‘?_gl\é. R7 is fluoro or nethoxy. d is 0-2; wherein

t he val ues of R?%' E] He Yor different. dis 0-1. 15dis 0. ROis

hydrogen. 5R10 i ®%ydiiegen.
¢ is 0-2; wherein the values of RS may be the same or different.

cis 0-1.
cis 1.
cis 0.
10 c is 1; wherein the substituent is para to the nitrogen of the azetidin-2-one ring.
R’ is halo, methoxy or ethoxy. ”)
R’ is fluoro or methoxy. _
d is 0-2; wherein the values of R’ may be the same or different.
dis 0-1,
15 dis 0,
R is hydrogen.
R is hydrogen.
R and R*? are independently selected from hydrogen or carbocyclyl.
R and R'? are independently selected from hydrogen or phenyl.
20 One of R! and R‘12 is hydrogen and the other is phenyl or both R and R* are
hydrogen.
R and R"™ are independently selected from hydrogen, C;4alkyl or carbocyelyl;
wherein R" and R* may be independently optionally substituted on carbon by one or more : )
substituents selected from R%, -
25 R!! and R are independently selected from hydrogen, methyl, ethyl, butyl, isobutyl
or phenyl; wherein R!! and R' may be independently optionally substituted on carbon by one
or more substituents selected from R,
RY and R* are independently selected from hydrogen, Cy.4alkyl or carbocyclyl;
wherein R'! and R*? may be independently optianally substituted on carbon by one or more
30 substituents selected from R*; wherein R is selected from hydroxy, amino, carbamoyl,
Ci-walkoxycarbonyl, Cy.jeatkoxycarbonylamino, carbocyclyl or carboxy; wherein Rr® may be

optionally substituted on carbon by one or more R%; wherein R% is hydroxy.



R11 and R12 are independently selected from hydrogen or carbocyclyl. Rl'
and R12 are independently selected from hydrogen or phenyl. 20 One of Ri

and Rte is hydrogen and the other is phenyl or both R' and R12 are 11JAN 2907
hydrogen. R' and R12 are independently sel ected from hydrogen, C, Aal kyl or
car bocyclyl; wherein Rl and R12 may be independently optionally substituted
on carbon byY“S\7804@p32#ore -, substituents sel ected fr ®eTRd203/H028125 R' and
R12 are independently sel ected from hydgogen, nethyl, ethyl, butyl, isobutyl
or phenyl; wherein Rn and R12 may be independently opti onal Iy substituted on

carbon by one gp* 2 %yﬂaédeﬁdéﬁﬂls%le&@tiﬁﬁhﬁﬁhéﬁ@ﬁ %lgfc bie are

i ndependently sel ected trom hydrogen g wherein R |
and R12 may Oﬁiélﬂﬁyhd‘éls@ﬁd%n@ﬂdﬁ oﬁﬁ W@ergndwhgpmqnﬂlmbs@m@@pw orthy 8khe or nore

30 substitugnhse mh&&&%ﬁa&mﬂﬁﬁ mﬁ‘éirﬁka‘ 1s%e1le<§ed5ff'dnﬁ‘f§df'oq fat@m hydroxy,

am no, carbanoyl, C -10al koxycar bon%/ | oal koxycar bon§| am,_ﬁww car bocycl yl
or car boxy Wl phmpysarpaayl, b@lto’%!ﬁtf qamlawxy Hems oy cetboed vorrcia &y 4y one or
nor e R60; saﬁsﬁtu'tc%l of }éﬂﬁd?%% ond orknotéRE7 Ok fein WI0;s20@44005247

PCT/ GBZOOB/ 0 28 R’ are i ndeBen ently Selected from hydr ogen

net hyl, ethyl, B’ut%ﬂ |§615‘G?F§9Pdenwsebﬁé‘hf§‘l’m Wﬁ%&%mﬁm byderymdwl nay  be

l ndependent bééa:ﬁﬁﬁdy@t’t@ll |2Y(etBoMYSdrbinyDetiE)], Qe afbak iy, YRR yeationfIRAR)BEPS T | t uent s
selected fr is, sel ct ed fr?%]P)p%dro y, am no, carbanoyl,

‘et hoxycar bogﬁnmlf’“tﬂdf%i&}“%ﬁﬁhé‘mm enyhazd b SH¥oxy: wherein R25 may be
5 optionally submalofutladdpﬁlsa@mbm ahd/ﬂﬁﬂfhcﬂﬁ salfotee friRE Bydrogeas eyl R60 i S

hydr oxy re ind t.e rogen, nmethyl,

hydr. oxynelt%hé)(dgoxy?%érgﬁ%%%@ﬁ?rg T%ﬁiﬁg} g&ﬁ ?’%’F%glr 2- car boxyet hyl ,

4- ( t j but oxy ¢-griveurydasivniianhinulbytyl, 4—aﬁnnﬁ]§ﬁtflab¢liu§y[, phangD By dtbxypidngiud ,

4- hydr oxyph d 4- hydroxybenzyl. One of Rl' and R 2 is hydrogen and the
Heraopr

other is se ]m hydr ogen, nethyl, 10 hydroxynet hyl,
2- car banmoy! et hyIR™ @hgdtgeoxycar bonyl ) et hyI 2- car boxyet hyl ,

4L put oxyosr apyl T SR o Ao SR SIS 1y
Cl1- | oal kohy estifuind/n earbog iy Mmomébséwmtmcw&?om@ opt R Oisalgropp ofl 5

substi t ut edfdmulg%@gpdgﬁ%teg%vgr more substituents selected fromR33; or Rl4
is a group of ymula”(1'A) as depicted above. R14 |s C -6al kyl, '

Cl. 6al koxycar bor%lls&iﬁ%]ai sekox eyl AT qRIbexyrapelsia R prpoiicptigpally |

substituted on carbon by one or more hydroxy; or R is a group of formula (IA) as depicted

above,

20 R'is 1,23 4,5-pentahydroxypentyl, s-butoxycarbonyl or carboxy; or R is a group of
formula. (IA) as depicted above.

R" is hydroxy, Ci.ioalkyl, Ciealkoxy, Cijgalkoxycarbonyl, carboxy or sulpho;
) wherein R'* may be optionally substituted on carbon by one or more substituents selected
from R¥; or R™ is a group of formula (IA) (as depicted above).

25 R'*is hydroxy, pentyl, methoxy, ethoxycarbonyl, t-butoxycarbonyl, carboxy or
sulpho; wherein R may be optionally substituted on carbon by one or more substituents
selected from R*; orR*is a group of formula'(IA) (as depicted above).

RY is hydrogen.
R' and R' are independently selccted from hydrogen, carboxy or Cy.galkoxycarbonyl.

30 R and R are independently selected from hydrogen, carboxy or t-butoxycarbonyl.

One of R'® and R'7 is hydrogen, and the other is hydrogen, carboxy or

t-butoxycarbonyl.



substituted on carbon by one or nore hydroxy; or Rl4 is a group of formula
(I'A) as depicted above. 20 R14 is 1, 2, 3, 4, 5- pent ahydr oxypentyl, “
t - but oxycar bonyl or carboxy; or Rl14 is a group of fornula (1A as élépl%ltmf
above. R14 is hydroxy, C _loal kyl, Cl-Ioal koxy, C _I oal koxycarbonyl, carboxy
or sul pho; wherein R14 may be optionally substituted on carbon by one or. ~
nmor e substitWenereei’ected from R33; or Rl14 is a groweTafB260emezedia (1 A) (as
depi cted above). 25 R14 is hydroxy, pengyl, nethoxy, ethoxycarbonyl,

t - but oxycar bonyl, carboxy or sul pho; wherein R14 nay be optionally

substituted on gatfhamk by A eRfenfFPleRctSdRSh hidi6ith Sarbefy, €CL891 dom R33; or R74
is a group of forrmula (1 A) (as depicted above). R15 i's hydfogen. R16 and R17

are |ndepen9eﬁ}ikP cgpydt ed from hydrogen, car boxy or C _6al koxycarbonyl. 30

R 6 and R17 ar enlﬂﬁ@m@%@ﬁaé nd Rl PeleBdd frb:0 Bydhgth Q8B y, CREAGKIdOr
t - but oxycar bonyl One of R]!J)Gé and)eRl7 i's h%r o%en anyd t ag@ot her is

hydr ogen, cﬁli’%%’?ﬂ?ﬂ"y t - but oxycarbonyl. 1 1 JAN 2007 : WO 2004/ 005247

PCT/ GB2003/ 0028 1§?® 15 dflectdR EHomAiydroRy, € @Ja&otﬁ@?ﬁﬁl&tﬁ%&&o&ig&@ tasdx@d from hydrogen,
car boxy,. Cl. 6al ky}. and gl 6al koxycarbon %6 and R17 are independently

sel ected fromh r’éﬁ%??tﬂd %’FDJE’QSP"Y’&N%]&QW 1 FREYCF OB O £ bonyl . 5 R's is
sel ected from hm?maecte@fmyh@xy,,r-b@ox} aahtbq»émafybmudboﬂf car boxy. Rs is

el coted 11 om Myl BRgecHEl B PG g oy OB B SR | 6
selected fr ﬁﬁmshhsﬁtf oxy, Cl loal kyl, Cl1. loal koxy, CI aoal koxycar bonyl , carboxy
ChoryetBony. ¥ oot B o Bl P g 0.
risOorl. 1Eaxhrmy@nd Sﬂilphs. 1 m sOor 1. _
pisl.
gis 0.
risQorl,
15 mis 0,
mis L.
mis Qor L.
nis L.
R is hydroxy, C;.1palkyl, Cy.ieatkoxy, Ci-palkoxycarbonyl, carboxy or sulpho;
20 wherein R may be optionally substituted on carbon By one or more substituents selected
from R*; or R* is a group of formula (IA) (as depicted above) wherein:
R is hydrogen;
R and R" are independently selected from hydrogen, carboxy, Ci.calkyl and )
Cygalkoxycarbonyl;
25 R is selected from hydroxy, Cialkyl, Cy.i0alkoxy, Ci-ipalkoxycarbonyl, carboxy
and sulpho;
pis1;
qis 0;
risQorl;
30 misOor 1;
nis 1;and -

R* is hydroxy.



nis 1. R14 is hydroxy, Cl.loal kyl, G _loal koxy, O -1l aal koxycarbonyl, carboxy
or sul pho; 20 wherein R14 may be optionally substituted on carbon b?/_oa @{ﬁ
nore substituents selected fromR33; or Rl4 is a group of fornula ( A)J @J
depi cted above) wherein: R15 is hydrogen; R16 and Rl7 are independently

sel ected from hydrogen, carboxy, Cl.6al kyl and C3.6al koxycarbonyl; 25 R s

i s sel ected Pogmdysdsioxy, G .l oal kyl, O .l oal koxy, Cl -rcomisk@¥yeatbonyl, -
carboxy and sul pho; pis |; g is 0; _g4sOorl; 30 mis O or 1; nis 1; and
R33 is hydroxy. 1 1 JAN 7007 WO 2004/005247 PCT/ GB2003/002811 -17- Rl14 is
hydr oxy, pentyl boxy or

sul pho; wherein qé?lﬁ%g%bpeeﬁgp% g—ﬁ%{ Pﬂ&% @f?@ﬁ%}é&gﬁﬁ@gﬁg&mgg{ one or nore
subst i t uent silphgeihersineRl™ mammmsnallmsubﬁimteﬁsn carhgn by pnegfr mfooy swbrtituegts A)  (as
depicted a &, . p iR drog I ndependent |y
sel ected fréc%}r/re;8 dﬁlg%%{eﬁgr%ags% t‘% <9¢)§n§¥§:{£w ﬁi‘gcar onyl ; R13 is
selected fromh rIDWIOMt hyl , t but oxy et hoxycar bonyl, r-butoxycarbonyl,

carboxy agd sul gha, 4RIS,; agdf‘ﬁﬂ@% 08 jalgis 1, and R33
i's hydroxy. 15 R25 i1s seFTJm tpérgi 1?1 osmchg'/d%x gm r?%r% ar 45lﬂr% aP
d - r oal koxyickeFargtionyl; O - | oal koxycar bonyl ami no, carbocyclyl or carboxy;

wherein R25 nmay g Qidcled Al ny ks slethb -Gfoxy Mindx §EabidRyl DMbulR GoaffonyIOr € RE0.
carboxy and sulpho; _

pis I;
_ 10 qis 0;
_) risCor1;
misQori;
nis I; and
R* is hydroxy.
15 R? is selected from hydroxy, amino, carbamoyl, C;_jpalkoxycarbonyl,
Cj-i0alkoxycarbonylamino, carbocyclyl or catboxy; wherein R* may be optionally substituted
on carbon by one or more R%.
R¥ is selected from hydroxy, amino, carbamoyl, ethoxycarbonyl,
t-butoxycarbonylamino, phenyl or carboxy; wherein R may be optionally substituted on
20 carbon by one or more R™, '
RZ is selected from hydroxy, amino, carbamoyl, C.jpalkoxycarbonyl,
Ci.ipatkoxycarbonylamino, carbocyclyl or catboxy; wherein RZ may be optionally substituted
) on carbon by one or more R®; wherein R®® is hydroxy.
R% is selected from hydroxy, amino, carbamoyl, ethoxycarbonyl,
25 t-butoxycarbonylamino, phenyl or carboxy; wherein R may be optionally substituted on
carbon by one or more R™; wherein R® is hydroxy.
R* is hydroxy.
R® is hydroxy.
The side chain RM-[CR™)l-CRMRZ)-NR'®)-C(0)-[CR)]-O- is
30 N-(2-sulphoethyl)carbamoylmethoxy; N-(carboxymethyl)carbamoylmethoxy;
N-(2-hydroxyethyl)carbamoylmethoxy; N-(2-methoxyethyl)carbamoylmethoxy;
N-[2-(carboxy)ethyl]carbamoylmethoxy; N-[(S)-1-(carboxy)ethyl]carbamoylmethoxy;
N-[(R)-1-(carboxy)ethyl]carbamoylmethoxy; N-[(8)-a-(carboxy)benzyl]carbamoylmethoxy;



R25 is selected from hydroxy, am no, carbanoyl, ethoxycarbonyl,

t - but oxycar bonyl am no, phenyl or carboxy; V\/nerel n R25 nay be optionally
substituted on 20 carbon by one or nmore Rho R25 is sel ected from hydrloxyAN 23{]?
am no, carbanoyl, O -Ioal koxycarbonyl, d -Ioal koxycarbonyl am no,

car bocycl yl or carboxy; wherein R25 maybe optionally substituted on carbon
by one or nor é"EB00RMErein R60 is hydroxy. R25 is sel eBCHEBIP MY dr oxy,
am no, carbanoyl, ethoxycarbonyl, 25 t-big.oxycarbonyl am no, phenyl or
carboxy; wherein e may be opti onaIIy substitut ed on carbon by one or nore

R60[ C(mRig)ei n@%q@cf%}g%)gﬁ%%%ﬁ,&q [ OR)E%I] ] CR}60| |Ss %dr oxy. The side chain

N- ( 2- sul phoeﬂ\Hy-bl)@a'FMh@quﬂBﬁ)hﬁhﬂ}mym AY:boxynet hyl ) car banoyl net hoxy,

N- (g ?Zg; g)cg(/ Xwﬁqummnﬁgﬁ e(tl?o‘x?ﬁt hoxyet hyl ) car banoyl met hoxy;

S)-1- (caﬂ\bﬁﬁsayl)% hfqa]@ay)b@nﬂkmb@n rimehoxy;

gg Car b‘g‘*ﬂ%ﬁnz& cm{f}%{;@% Y 1 JAN 2,707 WD 2004/ 005247

@200310@12%‘3)11 @goxyqatberR)ethy] C@&ﬁﬁwb}l?tb@??zyl ] car barmyl met hoxy;
but oxycaf R%)fr‘%ﬁ%ﬁfogé éai?ﬁﬁﬁﬁcar %E%Bﬂﬂéﬂ’mxy,

(t-butoxyc onyl | et hoXy;

)- 1, 3- b%@bﬁ%@i@})’%ﬁ@p&ﬂ)‘ﬂpwﬂm leth?my, 5

) - 1 car g 3 13cHPB) yblqm&;},&wﬂama SRy
-1-(t- bu i]/carbony et hyl arbam)yl net oxy

1 %0 BotRRy abpon ey Ity HF By AKX y ;
(t S yS ik ik e RAA rdp améiawdeﬂ&ek oXy;

car boxy) - 5- (am no) pentyl | car bano oxy; 10

carbk '1°Zfb€ﬁ§’3tﬂr@?¥ ’6‘0‘??9?3]119%’]9 ﬂ?PéFhoxy

- (

-(

3- blAsm(_ B@@wﬁ@,@ m?;(]a&ﬁﬁ,gﬂmb thoxy J
- (car.box y) r oxy benz rbannyhnethoxy,
SRR e i B A e
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mmquyhﬁ-(&a@m?@ c)ﬁbﬁ:ﬁ@mb&r@ﬂr}&wﬁaw RRibyy; 15

(car boxynet hyl ) car ha ] benzy] } car I nmet hoxy;

R BERP FEOBAPCaY ERy PB A RGP BTBAot hoxy
N-{(8)-1-{ N-[(S)-1-(carboxy)ethyljcarbamoyl }ethycarbamoylmethoxy;
N—((Z—(S)-3—(R)-4—(R)-5—(R)-2,3,4,5,6—pentahydroxyhcxyl)carbamoylmsthoxy;

N-{ (R)—oa—[N-(t-butoxyparbonylmethyl)carb amoyl]benzyl }carbamoylmethoxy;

20 N-{(R)-a-[N-(2-sulphoethyl)carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy;
N-{N-[(R)-1-(carboxy)-2-(hydroxy)ethyljcarbamoylmethyl }carbamoylmethoxy;
N-[(S)~1-(r-butokycarbonyl)-s—(t-butoxyca.rbonylamino)pentyl]carbamoylmethoxy;
N-((8)-1-{ N-[(S)-1-(z-butoxycarbonyl)ethyl]Jcarbamoyl }ethyl)carbamoylmethoxy; . )
N-{(R)-0~[N-((8)-1-carboxypropyl)carbamoyl]4-hydroxybenzyl } carbamoyimethoxy;

25 N-((R)-o~{N-[(8)-1-(carboxy)-2-(hydroxy)ethyl]carbamoyl } benzyl)carbamoylmethoxy;
N-{N-[(R)-1-(t-butoxycarbonyl)-2-(¢-butoxy)ethyljcarbamoylmethyl } carbamoylmethoxy; or
N-((R)-a-{N-(8)-[1-(z-butoxycarbonyl)-2-(¢-butoxy)ethyljcarbamoyl } benzyl)carbamoylmetho
Xy.
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Therefore in another aspect of the invention, there is provided 2 compound of formula
30 (I) (as depicted above) wherein;

Ring A is phenyl;

Xis-CR'R’;

Y is -CR'R’-;



N-((S)- {N— [ (S)-1-(carboxy)ethyl]carbanmoyl }ethyl)carbanoyl net hoxy;

N ((2- -3-(R-4-(R-5-(R-2,3,4,5, 6- pent ahydroxyhexyl)car banoyl n’yts{]aﬁfi
N-{ ( ) - ar[N—(t but oxycar bonyI met hyl ) carb anoyl ] benzyl car banoyl 9007
20 N-{(R) -a-[ N-(2-sul phoet hyl ) car banoyl ] - 4- hydr oxybenzyl } car banoyl net hoxy;
N{N-[(R-1-(carboxy)-2-(hydroxy)ethyllcarbanoyl net hyl } car banoyl net hoxy; .
N[ (S)-1-(t- BB bonyl ) - 5- (t - but oxycar bonyl ani no) FERGRR03/002811 :
car banoyhnet hoxy; -19 -
N((S)-1-{N-[(S)-1-(t-butoxycarbonyl)ethyl]carbanoyl}ethyl)carbanoyl net hoxy;
) N-{ (R -a-[N (#'Qnalg;car boxypropyl ) car banoyl ] 4- hydr oxybenzyl }

car banoyl net hoxy;., 25 N-((R)-ar

{N-[(S)-1-(car bd%(’f/)‘i 2- (hydr oxy) et hyl ] car banoyl } benzyl) car banoyl net hoxy;

N-{N-[(R)-1-(t- bodex e aidrSnyhytroged dnd HeloMeyi} Bidiydy] car banoyl net hyl } car banoyl me
t hoxy; or

N-((R)-a-{N-(S) %f“?ﬁ HEP?&?@&?&%WI ) - 2- (t- but oxy) et hyl ] car banoyl } benzyl ) car
bamoyhnettso  xy. REhenef ore in another aspect of the invention, there is
provided a corrpoungRgf formula 30 (I) (as depicted above) wher ein: Ring A
is phenyl; X isk R3-; Yis -CR4R5-; 7 1 JAN 2007 - WO 2004/ 005247

PCT/ GB2003/ 00281dlis919- R1 is halo; bisl; One of R2 and R3 is hydrogen and
the other is hyc@]i‘?goxl){dm R4 and R5 are both hydrogen; 5 R6 is halo; c¢ is 1,
disO; RO is hy SN0 i s hydrogen; 10 R' and R12 are independently

sel ected from hym‘f’agledrogm, car bocycl yl: Rl4 is d-loal kyl,

C _l oal | cpxycar bi?'erldIi“argﬁard ﬂu%\%%lgﬁﬂ ?dr@*(romb%%mnal |y substituted

on carbon by one Qr more su ts se or R14 is a group
of Eor mul a (|A)RassCdeq@ﬂ%@dmdkfwwbomgrmbmymm m&y RIGtiendly Rn ar e

i ndependent k¥bs@Ble@6t &fbohbY Bhd M A0 RtinfAs Bkd BhmEES 3} KOXMGABRRY! |
formula (IA) as depicted above;

RY is hydrogen;

15 R6 and R are independently selected from hydrogen, carboxy or Cy galkoxycarbonyl;
R* is selected from hydroxy, Cy.jealkoxy, Cy.jealkoxycarbonyl or carboxy;
pis 1;
qis 0;
risOorl;

20 mis (i
nis 1;
R* is hydroxy;

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

Therefore in another aspect of the invention, there is provided a compound of formula

25 (1) (as depicted above) wherein:
Ring A is selected from phenyl;
X is -CR?R®. and Y is -CR*R’- wherein one of R and R? is hydrogen and the other is

hydroxy; and wherein R* and R® are both hydrogen;

R!is 4-fluoro;

30 bis 1;
R® is 4-fluoro;
cis 1;
dis 0;



R18 is selected from hydroxy, Cl.loal koxy, d -Ioal koxycarbonyl or carboxy;
pis 1; gisO; risOorl; 20 mis O; nisl; R33 is hydroxy;, or a o
pharmaceutically acceptable salt, solvate, solvate of such a salt or 14 JAN 2007
prodrug thereof. Therefore in another aspect of the invention, there is
provi ded a conpound of formula 25 (1) (as depicted above) wherein: Ring A -
is selected WOBHY| ; Xis -CR2R3- and Y is - CR4RS- RUWGRMW/OeAE of R2 and
R3 is hydrogen and the other is hydraxyy;, and wherein R4 and R5 are both
hydrogen; R is 4-fluoro; 30 b is 1; R6is 4-fluoro; <cis 1l;, dis 0; 11
JAN 2007 WO 20@{445(}9 g&‘ PCT/ GB2003/ 002811 -20- R9 is hydrogen; R10 is
hydrogen; One of R an R12 is hydrogen, and the other is phenyl or both R’

| and R12 are Rydebylegenis R14 is 1, 2, 3, 4, 5- pent ahydr oxypentyl |

t - but oxycar bony logbr RALROKY is ar&géhﬂan&&eam&rigﬂ{enﬁforb&pkmah@a(ﬂaé) as depicted
above; R15 is hydrogen; One o 6 and R17 1's hydrogen, and the other is

hydr ogen, cidgd®% or t-butoxycarbonyl; 10 R 8 is selected from hydroxy,
t - but oxy, st - but gxyje @,QQQWﬂ)en%ycﬁé}{yB%ﬂ,;t-buﬁ;cy%aﬂabn}@ of c%rﬂaky; of RBQOY ébup gnis O;
formula (TA) as depicted above;
R" is hydrogen;
One of R'® and R" is hydrogen, and the other is hydrogen, carboxy or
t-butoxycarbonyl;
10 R" is selected from hydroxy, -butoxy, t-butoxycarbonyl or carboxy;
pisl; ~ )
qis 0;
risOorl;
mis 0;
15 nis 1;
R¥ s hydroxy;
or a pharmacentically acceptable salt, solvate, solvate of such a salt or a prodrug thereof.
Therefore in another aspect of the invention, there is provided a compound of formula
(I) (as depicted above) wherein:
20 Ring A is selected from phenyl or thienyl; :
X is selected from -CR?R?-, -O- and -S(0),-; wherein a is 0-2; and R* and R® are
independently selected from hydrogen and hydroxy; or R? and R? together form an oXo group;
Y is selected from -CR'R’- and -S(O)s-; a is 0 or 1; wherein R* and R are both j
hydrogen;
25 R! is halo;
 bisO-l;
R® is halo;
cis 0-1;
dis 0;
30 R’ is hydrogen;
RY¥ s hydrogen;
R and R" are independently selected from hydrogen, Ci.salkyl or carbocyclyl;

wherein R" and R may be independently optionally substituted on carbon by one or more



15 nisi; R33 is hydroxy; or a pharnaceutically acceptable salt, solvate,

sol vate of such a salt or a prodrug thereof. Therefore in another aﬁpggﬁzmﬁ
the invention, there is provided a conpound of formula (I) (as depict

above) wherein: 20 Ring Ais selected fromphenyl or thienyl; Xis selected
from-CR2R3-, -0- and -S(OS ; wherein ais 0-2; and R2 and RB are )

i ndependent | YOS#¥#@¥R4€d from hydrogen and hydroxy; or ReTepzbofR@2810get her form
an oxo group; Y is selected from-CR4gH- and -S(Oa ; ais 0 or 1; wherein
R4 and R5 are both hydrogen; 25 R is halo; b is 0-1; R6 is halo; Cis

0-1; di sO;5iRfeBRRs defoct %ﬂg@h wherbtrh &2 18 sdibvdi ﬁ'glﬁrﬂ yar&dy, aﬁi’ﬂg c%a%n@i

|ndependently sel ected from hydrogen, Cl4al kyl or carbocycl l,:" wherein R'

and R12 mayCibelprgaperndSnplopisupeimip, ehssicii o etosn wiarend, B3 Bne or nore
11 I 200l 200400524 oPETLERRA0O0 AR BIa S| L ent s sl ect od

from R25; ereifl R25 is selected from hydroxy, am no, carbanoyl,
C | oal koxycar anyﬁh}’d@Sm&Oal koxycar bonyl am no, carbocyclyl or carboxy;

wherein RP5 maygbe; hyapk| el Sfpakdxy 8 GALEH o& 80 Barbihy QP RE; TOT € ROD;
wherein R6 is hydp oﬁ *ﬁ@g g R1Z | srﬁpd?ro Cllglloal kyl,

C _| oal koxy"k W$o%&%®@%@&ﬁ%snm@g?% n§ Y°H§15’FHHE‘F'S“b sptefeleciRd 4 nay be
opt| onal |y fﬁﬁbﬁﬁd{gﬂﬁga Q;Bumrfmamy{meﬂﬁtemo%)waéiﬁ tuents selected from

ESS or R14 is gr 0)%‘19 of formula (1A (as depicted above) wherein: R15 is
ydrogen; RL6 afid “RY#°8F% i ndependent |y sel ected from hydrogen, carboxy,
C _6ai kyl and Y atlrBatekmieymaedio saitced Rb Hydrogal egtord, ¢, 0Kl Bydr oxy,
Cyl oal kyl10 &%&&%Jé&)ﬁﬁ Cl. loal koxycar bonyl, carboxy and sul pho; pis I;
\) _ R'® is selected from hydroxy, Cy.palkyl, Ci-10alkoxy, Cy.jpalkoxycarbonyl, carboxy
and sulpho;
pisi;
qis 0;
15 risOor1;
misOorl;
nis1; and
R®is hydroxy;
or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof.
20 Therefore in another aspect of the invention, there is provided a compound of formula
(D) (as depicted above) wherein: '
Ring A is selected from phenyl or thienyl;
- ) X is selected from -CH;-, -CH(OH)-~, -C{O)-, -O- -S-, -5{(0)-and -5(0)z~;
Y is -CHj-, -S- or -S(0)-;
25 Rlis fluoro;
bis 0-1;
RS is fluoro;
cis0-1;
dis 0;
30 R? is hydrogen;
RV is hydrogeh;
One of R!! and R is hydrogen and the other is selected from hydrogen, methyl,
hydroxymethyl, 2-carbamoylethyl, 2-(ethoxycarbonylethyl, 2-carboxyethyl,



gisO; 15 risOorl; msOorl; .nisl;and R33 is hydroxy; or a phar rraceutical |y
acceptabl e salt, solvate, solvate of such a salt or a prodrug thereof,
Therefore in another aspect of the invention, there is provided a conﬁduH’(H 2007
of formula (1) (as depicted above) wherein: Ring Ais selected from phenyl

or thienyl; Xis selected from-CH2-, -CH OH)-, -C0)-, -0- -5-, -S (O-and
-S (02-; Y Wou@eE247 -S- or -S(O-; 25 R is fluoro; pdidmoBecs1iR6 is -
fluoro; cis 0-1; dis O0; 30 RO is hyg?i)gen; R10i s hydrogen; One of RI11

and R12 is hydrogen and the other is sel'ected from hydrogen, nethyl,

AR e e L

4- (t - but oxy celiydamybeasglno) but yl , 4-anrinobutyl, isobutyl, phenyl,

4- hydr oxyphenyl ﬁﬂd hégroxybenzyl R13 is hydrogen; R14 is hydroxy,
pentyl, methoxy, ﬁ-@é{f’ bonyl, t-butoxycarbonyl, carboxy or 5 sul pho;
wherei n R14 nay Ré‘ 1ﬂnﬂto&p,qiehty1 sethety, &thdxgchrionylcaliimxycdiyonglearmixy bor e

substituents drom R3 ro of forrm IA) (as

dopi cted abovRiRERE: mRk londl itk olu ot iV o er b Mt o Ty

sel ected fr aaletiytirogRTT, oxdéﬂseggoupcﬂioﬁmﬂd@m Qambplctedlabnvexwmmonyl 10 R8is
sel ected from hyﬁrsox%ydmrret hyl, t-butoxy, ethoxycarbonyl, t-butoxycarbonyl,

car boxy and sul pho M
R®and R are independently selected from hydrogen, carboxy, Ci.salkyl and

t-butoxycarbonyl;

10 R is selected from hydroxy, methyl, -butoxy, ethoxycarbonyl, t—butoxycarbonyl
carboxy and sulpho; )

pisl;

qis0;

risOorl;

15 misQorl;

nis l; and

R* is hydroxy;
or a2 pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof.

In another aspect of the invention, preferred compounds of the invention are any one

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

In another aspect of the invention, preferred ¢ompounds of the invention are:
1-(4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl] -4-{4-[N-(R)-a- {N-(8)-[1- : )
(carboxy)-2-(hydroxy)ethyl]carbamoyl }benzyl)carbamoylmethox yiphenyl } azetidin-2-one;

25 1-(4-fluorophenyl}-3-[3-(4-fluorophenyl)-3-hydroxypropyl}-4-(4-{ N-[(R)-a~(carboxy)
benzyl]carbamoylmethoxy}phenyl)azetidin-2-one; |
1-{4-fluorophenyl)-3-[3-(4-flucrophenyl)-3-hydroxypropyl]-4-{ 4-[N-(carboxymethyl)
carbamoylmethoxy]phenyl } azetidin-2-~one;
1-(4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyll-4-(4-{ N-[NV-(carboxymethyl)

30 carbamoylmethyl]carbamoylmethoxy}phenyl)azetidin-2-one;
1~(4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-{4-[N-(2-hydroxyethyl)
carbamoylmethoxy]phenyl }azetidin-2-one;



gisO; risOorl; 15 msOorl;, nis 1; and O is hydroxy; or a pharmaceutically
acceptabl e salt, solvate, solvate of such a salt or a prodrug thereoi].l Igm-]
anot her aspect of the invention, preferred conpounds of the inventio ajf‘
any one 20 of the exanples or a pharmaceutically acceptable salt, solvate,
sol vate of such a salt or a prodrug thereof. In another aspect of the

i nvention, pweRemrnedizconpounds of the invention are: PpcT/GB2003/002811 '

| - (4- quonphenyI) 3-[3-(4-fluorophenyl )3 3-hydroxypropyl]-4-{4-[N-((R)-a- {N-(
S)-[1-

(car boxy) - 2; (s ox 8t IV BRI RIS Hod APL PRIP YL B Bgiapheny | ) azet i i

n- 2- one,
1-(4-fl uoroqmttmmpbd)ue&m{cﬂpl(aﬂyh}dzummbbtenyl ) - 3- hydroxypropyl]-4-(4-{N-[ (R)-a-(ca

0T uonph A SO I BRI S S oY - (car boxyme
Yt fﬁéb?’m“wfm’g?“‘w?z“}m’m‘“ VAR (4-{\-[ \- (car box
ym(st hyl ) 50?@[1%@%}6%;@?’]&1% % %OQ%D%Q%W Q’{ 1%%11 etl {{l’n 2- one;

1-(4-fluor o@h@wmﬂﬁl)@@ba@wyﬁemoxMWQ Jhgndr oxypr opyl ] -4-{4-[N-(2-hydroxy
ethyl)  car agow it ayh SR o 359l Ryl Rlhand 4 AMAAN G R0 04/ 005247

PCTI GB2003/ 0
1- (4-f1uor omvmmﬁﬂpl(enylﬂwfb%ﬁ@hyl ) - 3- hydr oxypr opyl]-4-{

g E%(i ?E{;?@)%%@w%?mgﬁ?-g uor Ksmlp {'43%?(1% O%Q@[(F\?-(car boxyne

thylﬁ c dP bkfrsshonB1ZAdx p)pmm]ce}rhaz@wl}bﬁnﬁyllzmtbmoyhsethoxylphenyl}azetldm -2-0n€;,

AERAGR At e AT

3-(R-4-(R (c&bélphéfiwcyro?@)ﬂ!fﬁfllGﬁhmﬂ%@nwl)ywmmmmmvﬁ%ﬂcpha-ﬁymﬁ} 4-{4-[N-(c
arboxymet hyl )y carbanoyl net hoxy] phenyl } azeti di n-2-one;
3-(R)-4-(R) -1-(phenyl)-3-[2-(thien-3-yl)-2-hydroxyet hyl sul phanyl ]-4-{4-[ N-((
R -a-{N-[( Q-(R)ﬂfe(&ll(@bﬂﬂbb%;{? wﬂu{ompawﬁ;zmmwpw&mmw-{HN—((R)— o-{N-

benzyl r
}é (R y4) ?%) R@i.f%lbpehieﬂﬁnﬁ x‘é}‘?‘%&?&#&”&doi%feﬂﬁ?g@Pr@cﬁgﬁc’ﬁfmﬁn P (R - a- (N
[(S)-1- (cafisoxy)-2 (hydr oxy) et hyl ] car banoyl } benzyl) carbanoyl nmet hoxy] phenyl
} azeti di n- g QfGrmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof.

Preferred aspects of the invention are those which relate to the compound of formula
{I) or a pharmaceutically acceptable salt therect.
20 Another aspect of the present invention provides a process for preparing a compound
of formula (I) or a pharmaceutically acceptable salt, solvate, solvate of such a saltor a
prodrug thereof which process {(wherein variable groups are, unless otherwise specified, as
) defined in formula (I)) comprises of:
) Process 1) reacting a compound of formula (IT):
OH

: X _-Y
) o
T

25 ®)

with a compound of formula (TEE):



and :
3-(R)-4-(R)-1-(pheny|)-3-[2-(4-f|uorophenyl)-2-hydroxyethy|suIphanylh<ﬁjiﬁLh .
N((R-a-{N 15 2007
[ (S)-1-(carboxy)-2-(hydroxy)ethyl]carbanoyl } benzyl ) car banoyhnet hoxy] phenyl } a
zetidin-2- one; or a pharmaceutically acceptable salt, solvate, solvate of
such a salt oMO3'Wi¥B47ug t hereof. Preferred aspects ofPCHIGB20030WSILI on are -
those which relate to the conpound of fg.ula (1) or a pharmaceutically
acceptabl e salt thereof. 20 Another aspect of the present invention provides
a process for preparing a conpound of_ .fornula (1) or a pharmaceutically
acceptabl e salt, solvate, solvate Qf ch salt or a prodrug thereof which
process (wherein variabl e groups'&ﬁe}gkn herw se specified, as

defined in fornmula (1)) conprises e pce 9“1) reacting a conmpound of
formula (I11): OH (R )b N (R7)d 25 f"ﬁl).Rw\MEh a conpound of forrmula (I111):
17JAN2007 WD 2004/ 005247 PCT/ GB2003/0 11 -24- R 0 NRL4R " 12 RIOR N

(n wherein L is a displaceable group; cess 2) reacting an acid of formula
(1V)y: .~ | ]\;ﬂlereinLXﬁ@digﬁM%aBSgﬂoup;(R')b AN (R7)dJ O5 (R% (IV) or an
activated dg;ivative t hereq '

: mine of formul . Rl R14
rocess 2) reacting an AJPTIAN L @, @am ne ot -tormiia (V)

O
XY - R
(Rl)b@ N ®Ds | )

6

S ®S)
awvy

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

RY g~
nl o NH

le.’f 1]{10

V)
10 Process 3): for compounds of formula (I) wherein R™ is a group of formula (TA); reacting a
compound of formula (VI) wherein RM™is carboxy, or an activated derivative thereof, with an
amine of formula (VI): ‘ ' )
R17 RI6 '
13! ! ] ] Zl [ I]
RT k¥ | ym
dis
(VD

15 Process 4): for compounds of formula (I) wherein R™ is a group of formula (A), Z is
NR*)C(0)- and q is 1; reacting an acid of formula (VII):



g~ R MB RIZg MI10 Process 3): for conpounds of fornmula (I) wherein Rl4
is a group of formula (1A); reacting a conpound of fornula (VI) wher _inWﬁl
is carboxy, or an activated derivative thereof, with an am ne of for %(l 007
(VI): I R 17 R16 Rs HAt Jallfi R 15 (VI) 15 Process 4): for conpounds of
formula (1) wherein R14 is a group of formula (1A, Zis -NR35)C(O- and q
is 1; reactinyOamW+es?4d of fornmula (M .): 1 9 JAN 2007 PONIGROGABOS5247 :
PCT/ GB2003/ 002811 -25 11 $I 1.6 'r OHagl. j~ 1 / O~ (IJn NN fpTl I( XY
Rl 9 R17~ m6~ R13 R15 0 (RI)ti'~ N (R)a O(R6)C (VIl) or an activated
derivative thereof; wth an amne of fornula (VII & R TN, Rss 5
(M) Process 5): for conpounds of forrmlal) is a group of
formula (1A) and R18 is a group of ; d of
formula (1) wherein R14 is a group car boxy, or

an activated deriv eXt\tl/e,rYeof, R20 2
(Rl)b'
2

or an activated derivative thereaf; with an amine of formula (VIII):

9 RﬁijN

5 (VIID)

Process 5): for compounds of formula () wherein R™ s a group of formula (JA) and R¥®is a

18 -F

i ne R fRPrruIIaIS(I

group of formula (IB); reacting an acid of formula (I) wherein R'*is a group of formmula (TA)

and R is carboxy, or an activated derivative thereof, with an amine of formula (IX)

RZD

5y
R leH
R19

10 (IX)

Process 6): reacting a compound of formula (X):

. ' o RU
)

@MﬁQ Ry

X)

&

15 (R,
XD

with a compound of formula (XI):
L



R zNH R19 10 (1 XQ Process 6): reacting a conmpound of fornmula (X): 0 Rl1l
Or '"~,~Rl4 MN12 Rm 13 AXIR9 R10 (X) wth a conpound of for l‘?aJAW[ﬂf .
L 15 (RG)C (XI) 1 1 JAN 2007 WD 2004/005247 PCT/ G02003/002811 - 26-
wherein Lis a displaceable group; Process 7): for conmpounds of fornula (1)
wherein X s zg&fogq_{rom-o-, -NR- and -S(O),- wherein a is O0; reacting a -
conpound of formila<)M: 11 014 | n NmL--1,Y / RFTEREHEEY 0 N (R7)d
'~"Q(R% 5 (XIl) wherein L is a dispkeaceable group; with a conpound of
formula (XIl11): HX !'lpp (RL)b A (XI) Process 8): for conpounds of formula
(1) wher ei Nyhkéin B & REpRGedble@Bupl- . -NR'- and -S( O a

Process 7); for compounds of formula (I) wherein X is selected from -O-, -NR*- and -S(Q),-

wherein a is 0; reacting a compound of formula (XI):

L._-Y - R® " R
L@,
O
(R9),
5 | (X1M) )

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

HX

X1
Process 8): for compounds of formula (I) wherein X is selected from -O-, -NR*- and -S(Q),-
10 wherein ais 0; reacting a compound of formula (XIV):

O R]I

: 14

O‘Lﬂiu\N’HT}mR
| Rz

HX Y R? R R®

BEa )
. RS, '
XI1V)

with a compound of formula (XV):

15

wherein L is a displaceable group;

L
anfa )
XV)

Process 9): for compounds of formula (I) whercin__'Y is selected from -O-, -NR* and -S(O),-

wherein a is 0; reacting a compound of forraula (XVI):



10 wherein
HX~Y RO R

ais 0; reacting a compound of fornmula (XIV): OR 1 O R14
RtaRl3 N (R7)d o (R% (XIV) wth a conpound of formulg

n Nm

1@&02;@0# |
S

(R)y 15 (XV) wherein L is a displaceable group; Process 9): for conpoun
(1) wherein Y is selected from-0-, -NR'- and -S(Oa wherein a

of formnul a

is 0; reacting a conpound of formula (XVI):

PCT/ GB2003/ 0®@8bdnes®7 RI1 LRIla HY Rv RRO 1z 13 \ | nrdivesiR0pmiiiN,
(XVI) wth a conpound of formula (XVLhy. v X~L J (RI)b 5 (XVI1) wherein L
is a displaceable group; Process 10): for conpounds of fornula (1) wherein Y
is selected from-0-, -NRz- and -S(Oa whefei Npd is 0; reacting a conpound

of formul a

15

(XVIT1):

R14
© n N
l Rlz
HY RS R‘m R13
I ey

0 !

RS,

(XVD)

with a compound of formula (XVII):

X _L
sy

XvIn)
wherein L is a displaceable group;

Process 1 0): for compounds of formula (I) wherein Y is selected from -O-, -NR*- and -S(0),-

wherein a is 0; reacting a compound of formula (XVIII):

0O R
O R14
|R12
L R® R RE
0 !
- (RS,
XVIID)

wherein L is a displaceable group; with a compound of formula (XIX):

XIX)
Process 11): for compounds of formula (I) wherein X or Y is ~-S(O)q- andais1 or 2;
oxidizing a compound of formmla {(I) wherein X or Y is -5(0),- and a is O (for compounds of
formula (F) wherein and 2 is 1 or 2) orais 1 (for compounds of formula (I} wherein and a is
2

and thereafter if necessary or desirable:

1 1. JAN 2007 WD 2004/005247

PO (R6) ~



ORIl la RO / nl RRROI2RI3 ONO )d'~"Q(R6)c 10 (XVII1) wherein
L is a displaceable group; with a conpound of formula (XIX): X -_~YH {Iﬂ"?b .
A (XIlf) Process 11): for conpounds of fornmula (1) wherein X or Y is:l JAN 7007
-S(Oa- and a is 1 or 2; 15 oxidizing a compound of fornula (1) wherein X or
Yis -S(O,- and a is 0 (for conmpounds of fornula (1) wherein and a is 1 or .
2) or ais 1(YOPUYRBunds of fornmula (1) wherein and BCTEB200300283h( '
thereafter if necessary or desirable: Jgl JAN 2007- WD 2004/ 005247

PCT/ GB2003/ 002811 -28- i) converting a conmpound of the forrmula (I) into

anot her conpuREial a EipchRd SRtherofiila (1) thib ARARR ¥orAThuADY (i BEeed (A9 gr oups;

iii) formng a pharmaceutically acceptable salt,” solvate, solvate of such a
salt or a pHUEREGRE W PISEHnEEPESat i ng two or nore enantioners. 5 L is a

di spl aceabl ﬁi)%ﬂ@ﬂpﬁ&hﬁ&ﬁh&ﬂ?/@&@ﬁ%lé A, sblvate SofvRE ofta Pl or Aplodh@agn or

sul phonyl oxy group, for exanple a chloro, brono, nethanesulpﬂony oxXy or

t ol uene- 4- st FREFAVISSRY CHEOEFRAEHEEFf i ¢ reaction conditions for the above
reactions sare ag, i QbispWablPERGH SSitabl valldsGOI0AS fp ExahileMWhaodehd or MRY be

reacted with _conmpounds of fornula (11]) in the 10 presence of a base for
exanpl e an PHOCBYMHYETHRSET SRl 2O PIORP CBFREFRIPROYIY 8h or gani ¢ base such
as Huni gs bamene-4-Bulpitayiptegenpce of a suitable solvent such as acetonitrile,

) dichloromethane_or tetrahydrofuran at a tenperature in the range of 0C
to reflux, pref a%ﬁ'i%/rﬂgﬁlo%?&) ps l'efg‘l? gr]ggyereacuons are as tollows,

Process 1): Aleohols of formm]a (II) may be reacted with compounds of formula (ITI) in the
10 presence of a base for exarmple 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 formula (IT} wherein X is -CRR., Y is selected from -CR*R’-, R? and
15 R®together form an oxo group and R* and R are both hydrogen; may be prepared according

to the following scheme:

OBn OBn
(0] NH,
K,CO, BrbBr '/Q/ Me0,C
+ b}l' (R.’)d -—B—uaN_'-b N (R7)ﬂ
\Q CICOCH),COMe o \@
on @) ®RX (D (Te) ;
(L a) (Hc) (Rﬁ)e (R )I:
lLiOH

' OBn ' OBn
O .
O HO,
@, o I ®), __(COCD, Zacl, : Il ®",
o \Q .

Qo .
MgB Eg
(Rm’@ T om

(Ilg)

{IIh) BS),

Scheme I
Followed by removal of the benzyl protecting group.
20 Compounds of formula (I} with different values of X and Y may be prepared by the

above scheme, but with modifications that would be known to the skilled man. For example



Compounds of fornula (Il) wherein Xis -CR2R3-, Y is selected from -CRAR5-,
RZ and 15 R3 together forman oxo group and R4 and R5 are both hydgccjgi&*']-
may be prepared according to the following schene: \ OBn \ OBn K2 ; A7
| MOC+ 1 \ o N(R7)a Bu,N N (R7)4 \ ClICQ CH2)3CO2Me O CH (11b) (Re),
(rrd) (ile) M) (lie) (RE). (P6)c YLIOHOBn OBh OHX® C-I ~I)b AN (R7)a
(COCl) ~ ZnCl ’DGhamd2{7R7)a O\ O 1 \ MBr (11h) (R) pcr@emeidoddit ~6)= -
(I'lg) Scheme | Followed by renoval of,4he benzyl protecting group. 20
Compounds of fornula (11) with different values of X and Y may be prepared

by the above sc but w t. difications that uld be t he
oVi I l'ed martompaim i sord bs Hortad R Btys oY BERs B B 27 estred B B0 617 - 20-
conmpound ( lHelybstimtet dorlag altepehtivé @thptumdghay Badaliciesired Alndsality, thz camdudd3 or

conmpound (1] could .b bstituted for an alternative conpound that had
the desi re&°ﬁﬁﬁe?ﬁfﬂ&}ﬁ“ﬁ9‘?sﬂ?‘ﬁf‘s conmpound coul d potentially include Ring A

Compounds of f oCompandd dfifjrmaldlif)oramemaierially aailaild @blpenrdegpoeyas, or they are .
5 known ip the literature, .or they ar red by.standard processes known
"0 the art oprpmbEiERtio B e iRolify BBRARECLR RO

e oCessS Cess SS : Acids and
am nes nay RrecesoijpPreckst Hgltobess 4) andPioaess pr dsiénaod apfneamsyibd @bpled ogatipt | ng
reagent. St, | e ¢0 ' e e n be
enpl oyed aslﬁlg1 gi%#g nggg))fﬁzao“’u plbfencé{?ﬂ;ﬂélggeg %‘ggﬁgé)a?d éﬁ@%@gﬁ?@?ﬁy k%fj\:‘;r?nﬁdazol‘ e and
di cycl ohexythe artaab belemptoytd as ypehlosnapling réagentshfor prapplerebonfdipnidaaclabngst such as

dicyclohexyl-carbodiimide, optionally in the presence of a catalyst such as

10 dimethylaminopyridine or 4-pyrrolidinopyridine, optionally in the presence of a base for
) example triethylamine, pyridine, or 2,6-di-alkyl-pyridines such as.2,6-lutidine or
2,6-di-tert-butylpyridine. Suitable solvents include dimethylacetamide, dichloromethane,
benzene, tetrahydrofuran and dimethylformamide. The coupling reaction may conveniently be
performed at a temperature in the range of -40 to 40°C,

15 ‘Suitable activated acid derivatives include acid halides, for example acid chlorides,
and activé esters, for example pentaflucrophenyl esters. The reaction of these types of
compounds with amines is well known in the art, for example they may be reacted in the
presence of a base, such as those described above, and in a suitable solvent, such as those
described above. The reaction may conveniently be performed at a temperature in the range of

20 -40 to 40°C.

Acids of formula (IV} and (VII) may be prepared from compounds of formula (I} by
reacting them with the appropriate, optionally protected, side chain using the conditions of
'4 ) Process 1).
Amines of formula (V), (VI), (VIII) and (IX) are commercially available compounds,

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

Process 6); Compounds of formula (X) may be reacted with compounds of formula (XI) 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,

30 dichloromethane, DMPF or tetrahydrofuran at a temperature in the range of 0°C to reflux,
preferably at or near reflux. Alternatively this reaction may be performed using transition

metal chemistry known to the skilled person, for example copper or palladium chemistry.



10 di net hyl am nopyri dine or 4-pyrrolidinopyridine, optionally in the
presence of a base for exanple triethylamne,, pyridine, or ‘ Y
2, 6-di -al kyl -pyridines such as.2,6-lutidine or 2,6-di-tert-butyl pyrt Ij'rJfWa.ZW
Sui t abl e sol vents include di nmethyl acetam de, dichl oronet hane, benzene,

t et rahydrof uran and di net hyl f ormam de. The coupling reaction may .
conveni ent | y weezoo4peszéor ned at a tenperature in the rangeredoosdérsio 40C. 15
Sui tabl e activated acid derivatives i nc_,’hude acid halides, for exanple acid
chlorides, and active esters, for exanple pentafl uor ophenyl esters. The

reaction of t he oun Wt es, IS wel nown.in the art,
for exanple the}e ﬁgé‘?@g"%&%‘ﬁ%@ﬂw ﬁ%repaﬁ%&eag%:ﬁc%gt&mgmﬁ %1 assﬂ%arl?ll as those
descri bed alrplaesmeantdr ¢dmpamﬁit(m:hlﬂ¢rexm;ﬂa/lmnzy1anﬁnn:fnﬂawedﬂmbenzglmw imed above.
The reaction Pﬁ convenl ent | tibe performed at a tenperature in the range of
20 -40 to ACRETPAEFR %mtolt’ﬂ’fe&?”f%ﬁ SSHPY and (Vi) nmay be prepared from
conmpounds of f orGumipaur(ds bj fohyula (Sdpaxt cogmdrtigdin amkitabletcbrepaupgy, opthdyate, opt | onal | y
protected de :cha sing the con 0] Proc Am nes of formula
V), (M) [%tﬂ g 5‘%“#9(“ S r%!?c{}'tygp‘f‘d“‘i FRIFED e"%"é%‘}r{%ﬁ‘rr‘?ds 25 or they
are known |Hr0tcm 7), Prasea Bl Peqeesr?) tilidiro@ssd Oplﬂepwoa@omyls skpheirectedgomthesses

known in th r ﬁf\ﬁf’m . eacted with
conpounds Oﬁn*%ﬁr&ﬁs&?cgo?%%%fog%x pres nlgggsgfsgghqgase m@é&?f’%?‘{e

i nor gani c bamelisbashmh asiditiigsrbags ain therpaasence gfrasattabdrraghnamt@uchbas@tom@lh, as Huni gs
base, in th [ %Hi I . 1§l

di chl or onet 5%81% O(Pte raf&r%mt? te%n% crhioin ﬁ}lé%}l gr%%(?gﬁé%i%u{ ﬁeké?abl nge of 0OC
to refl uxo alp:reémrdlbty at or near reflux. Alternatively this reaction nay be

el o copper GRaH 5 umlﬁﬁgrﬁnbs?ﬂ%n L R I AR
PCT/ GB2003/ B0r8ane L with 2 gitapiotsnldesmsnt Ptﬂoﬁlﬂ@@d(ﬂiﬁ) may be prepared according to

Schene 1 with a @;upha:t&seffoﬁe.ﬂt BABHRRY), (RVTIs QENR D hrd dokdhercifiTav£%AEP! €
benzyl am ne, followed by debenzyl ation at an appropriate point in the

synthetic sEeREndscassgardeoss mfﬂéFrlﬁffP‘Bfe(‘)‘(lﬂ)eb’&?eé’f@é‘i“rﬁﬁY PRI Progessss) abl e
conpoundsis Rfiown€¥ecakte 5 known in the literature, or they are prepared by
standard processes known in the art. Praqce 7 Process 8%@ Process 9) and
Process 10) Frqcpadd: EWW&HWY%@O%&B@P& r[‘té‘g’é{dﬁ@l@h‘n‘l%l RREBice of a
base for exa¥gkop® lising B @85t peldRigSarFieifhoftaceto adid B0 et & thddang@f Or gani c
base such as Hun| s base, 1n the presence of a suitable solvent such as

acet oni tri | 8°C odefip) Rig Hﬁ@?ﬁ‘a‘ﬁé‘e“’éf"q%t?‘?%ﬁwwof uran at a tenperature in the
range of 0C to redillne apedft@r tadd cdttain of the various ring substituents in the compounds of

20 the present invention may be introduced by standard aromatic substitution reactions or

=0

generated by conventional functional group modifications either prior to or immediately
following the processes mentioned above, and as such are included in the process aspect of
the invention. Such reactions and medifications include, for example, introduction of a )
substituent by means of an aromatic substitution reaction, reduction of substituents, alkylation

25 of substituents and oxidation of substituents. The reagents and reaction conditions for such
procedures arc well known in the chemical art, Particular examples of aromatic substitution
reactions include the introduction of a nitro group using concentrated nitric acid, the
introduction of an acyl group using, for example, an acyl halide and Lewis acid (such as
aluminium trichloride) under Friede! Crafts conditions; the introduction of an alkyl group

30 using an alkyl halide and Lewis acid (such as aluminium trichloride) under Friedel Crafts
conditions; and the introduction of a halogeno group, Particular examples of modifications

include the reduction of a nitro group to an amino group by for example, catalytic



10 at or near reflux. Il Conpounds of formula (XI1), (XIV), (XVI) and
(XVI1'1) may be prepared according J to Schene 1 with a suitable re Ia ﬂnzﬁmt-
for conpound (lid). Conmpounds of formula (XII1), (XV), (XVII) and ( are
comercially avail able conpounds, or they are known in the Iiterature or
they are prepared by standard processes 15 known in the art. Process 11):
These conpoumdsoeoseggz4be oxi di sed under standard sul phugcoeg@dlb@an conditions;
for exanpl e using hydrogen peroxide ang trifluoroacetic acid at a
tenperature in the range of 0OC to. reéflux, preferably at or near room

t enper at ur It will . ea |ated ertaipn of the ring

subst i tuen?‘%dr?g?n?t‘r‘?ﬁwétgﬁﬁt? glasﬁ“’f% eﬁtew’g}léqéléﬁ?’ep??%‘?ﬁqf H H%&mﬁe i ntroduced
by standar dclaml‘mémﬁg,&mlaatohfoﬂﬂkmweak;mmphmymsr alkgRtitglicakled by conventi onal
functional gro |f|cat|on ei t her or |I. ] at el followi ng the
processes nent %Wg};ﬁ 586’8\9%1”“&6%%‘“58‘8%8@3 re?che?sﬁgh&]lgﬁﬂ%rﬁgﬂﬁ%gégss aspect of
t he i nvent ina:assa@mehrablemirbmSnmﬂsxﬁm@rohpnathe@mﬁpduﬁdsl Tigkcinstdnods weRnpl e,

i nt roductj on_ of substit e.n b S_ 0 aromati c substitution

oacts onS PRI SAEERRY GHERRPIs N SRRNF oo e Bttt e RSN bl o and

oxi dati on Glfﬂlﬁiibﬂ'fclaﬁmt/mtloﬂﬁﬂlﬁofeaﬁg%ms m}obemmm acgordaee dhith sterdiardf or such

procedures are | ar . e .£s of
B ot 1 ¢ st 1ot 8o e Rk cRlebs e Ur BRI o r oup
usi ng concem $cms da%m Thus, ¢f reeptadts intchwde giovps sodiae tnion, ceboxgior dpdrbxygrmap usi ng,

for exanpl 1 um nium trichloride)
under Fri egeﬁgg?b%fc%? conégg?: %@l bﬁ%\%fﬁe%%rcgouméﬁ%ﬁgﬁ?m% al kyl group 30 using
an al kyl thal i deAam@blﬁemmm@p(f@r@ehma@ opiligiamineigrown is.dbl esphple an aevdler  Fri edel
Crafys co O i cul ar
exanpl es og%mdl fi ca]??%n%m?)ﬂgﬁﬂgﬂ?hgeﬁgggénc%%g&g%%%&[)ro g?lggégt 0 an

am no gr oupreHpxycaoryl. sk wabery g npptogycirbeny] AIqURED Fylmgthopradhond BRAT:

PCT/ GB200348Q@28dple beaﬂyioxf}yﬂwdaglea%laﬁ@ gmphfoaeﬂngie%bnzeﬁt BledShro@Ech! eat ment

wthlronlntheg,resenceo drochloric_ acid with heating; oxidation of

al kyl t hi o tcendiiops {or g pbavp HE?FECW EEQURS, MeCTRFRIOYY With the ghioiqe oEPIOBEtBE appr eci at ed
that in gp gﬂ) fThhmorre@a@;ﬂd @m@;yr@mplsﬁaﬁd alhﬂkﬁxb{/l drmkés@yaraﬁfv] group or an
S

necessary/ rable to an e, conpounds. The

i nst ances \Rﬁ?@#%"“@aﬁrbﬁt’ ?@mﬁéé@&%’ b’s%lw QBB@"&%‘?B*‘%% | e met hods
for prot ecmthﬁ%ﬁldemmmplemhmmk&hrh @gkirbide. hﬂarﬂdtitvely@owla@bmmai

protecting r used n acc ance th standard ctice (for
illustrati l@'&ﬁ“’%"“&%@? mag Bfeé”(?ﬁc{/ T B3GR 555 FrREeg ey %5‘?%@%% s, John
Wley and aﬂwdsqchlﬂaﬂcﬂ@u)lphﬁbus;;hos;fhoxi@ﬁitoﬁﬁﬁ&ommhmbm@ﬂ@mps such as am no, -
car boxy il r.'%gy dert‘rgo)§c c&rq?gggg%(oup ts)t?chdas? z Ben%ﬁoxyca?rgongf’g éup maytbg%erg)r OcF B:)tI n some of the

reactions |on
example, by hydrogenation over a catalyst such as palladium-on-carbon, or by treatment with

a Lewis acid for example boron tris(triflucroacetate). A suitable alternative protecting group
' ) for a primary armnino group is, for example, a phthaloyl group which may be removed by
treatment with an alkylamine, for example dimethylaminopropylamine, or with hydrazine.

25 A suitable protecting group for a hydroxy group is, for example, an acyl group, for
example an alkanoyl group such as acetyl, an atoyl group, for example benzoyi, or an
arylmethyl group, for example benzyl. The deprotection conditions for the above protecting
groups will necessarily vary with the choice of protecting group. Thus, for example, an acyl
group such as an alkanoyl or an aroyl group may be removed, for example, by hydrolysis with

30 asuitable base such as an alkali metal hydroxide, for example lithium or sodium hydroxide.
Altemnatively an arylmethyl group such as a benzyl group may be removed, for example, by

hydrogenation over a catalyst such as palladium-on-carbon.



10 A suitable protecting group for an amno or alkylam no group is, for
exanpl e, an acyl D group, for exanple an al kanoyl group such as acetyl an .
al koxycar bonyl group, for exanple a nethoxycarbonyl, ethoxycarbonyll TofAN 2007

t - but oxycar bonyl group, an aryl nmet hoxycarbonyl group, for exanple

benzyl oxycar bonyl, or an aroyl group, for exanple benzoyl. The deprotection -
condi ti ons fWP2004@ATove protecting groups necessari | yoragsgomandzkiit he choice

of protecting 15 group. Thus, for exapple, an acyl group such as an al kanoyl
or al koxycarbonyl group or an aroyl group may be renoved for exanple, by

hydrolysis with,a .sujta bas uch .as_an_al X for
exanpl e lithi unf*épﬂg’%ﬁ%?ﬁ%ﬁ%/g? PLECIREY &0 I#Pa’f’ikfa ﬁxamgﬁ %é?‘?gfg‘ng 9%uc as a
t- b'tjt gf<ycarfcim:mlgcrhpl'@4}11 mgt;hy]rmym Exbylrgmup%ﬁh fap be emara| Eﬁeﬂaylpter E;eltydmmswvm th a
suitabl e acj as roc ur Qrjc.aci

trifl uor oadariPXESY %A ‘ﬁﬂg%dxéry et h caétr'ﬁlgﬂf?o Bmaﬁgﬁmggméi

benzyl oxycéom:uyﬂ:le @)yaxazpmmywﬂhen acedxmedamnim ormmpldeuchtay tifindoeggdnat i on over

a catal vy o s Babl el uimal GRERAD, olnBled! £EBIBA i kRgedh S ac! ¢

f or exanpl e bor on Bace sul fve prot ecting
group for Gaerprmmsl)sumsmdlagxummqa@onfor exanpl e, a phthal oyl group which

may be renoved Lol ] :

di met hyl am noprgl)[geﬁl %t%ngnﬁgtggﬁ& b%?%n?c‘g?%&z% %{?l &m%ﬁx&%%@g e{h%?l%%‘“'lengtl ng group
for a hydr @)zlyvegfn@alﬁeqhsmuﬁsmﬂém@nph&ccwa%yﬂt group, for exanple an al kanoyl
group such as aﬁ?&té(tl:d he?é}?tﬁfo?é’&me &{ug)ﬂﬁ’ndsh%e&??ﬁ r@seﬂ%ﬁ:?&n onressan aryl met hyl

group, for exanple benz otection conditions or t he above
protecti Hy ch@}f:&m@@bmulon indihitery et vity. Thagopregictins mpebecsiced wibg Peot ecting - _.
group. Thu%nc;“@ﬁg@e;q gs. an acyl group such as an al kanoyl or an aroyl )
group may be rermve f or exarrpl e, by hydrolysis with 30 a suitable base -
such as an {&pglestingof cholesiorpl absorption inkibitozs anpl e lithium or sodi um hydroxi de.

Al ternati vel y acsnar.[yds féﬁiaf&h‘ﬁlcegﬁ@élﬁaxﬁﬂdﬁbd @bregulPRAGY HieGin® HbusEEM ilgvidanoved, for
exanpl e, hydr ggenati qn, over _a | yst sdégeh as p$1l | adi ym on-carbon. 1 1
n ERV

JAN 2007 \ﬁfﬁeﬁ Y650 is0ep- %ﬂ@%@é%%%%ﬁn VB eSSt ect i ng group
for a carpesyp@ha el £ hohrQitel@kaiot Fere giva@all viith rfadablﬁlgsuai ﬂid:[i:sterof Q‘IWOGX anple a

met hyl or an et hy ol noved exa g drol ysis
i a basdngen et P ot SRt oA REE bk e SR e Maoun. wbi oh
may be renpwgaed tofd&rcnemah@& ﬁnchb#olbﬂﬁdtmbsmbddhztaﬁbu&mﬂﬂ: thé gavagodifial-e an
organi c aci s trifl e acid _or f enzyl group
whi ch may tggc’lrg dtm °f 8’?“@%3%&%&1 ‘ﬁﬁsﬁrw(%e ¥ i r%ora sg%? gaeg%ft aelryst such as
pal | adi um enlegdibar24 hilre tomseisabiarpign gificiepsy. my be removed at any conveni ent

stage inyj :ﬁﬂg%g&hesi s using conventional techniques well known in the
chem cal tated herei nbefore the conpounds defined in the present
i nvent i on peEskddrk, G.L. Moe, M. T. Caldwell, J. A. Lernmark, D, L. Wilson, R. C. LeBoeuf.

Hyper- and hypo-responsiveness to dietary fat and cholesterol among inbred mice: searching
for level and variability genes. J. Lipid Res. 1995 36:1522-1532. ) )
2. C. P. Carter, P. N. Howles, D. Y. Hui. Genetic variation in cholesterol absorption

25 efficiency among inbred strains of mice. J. Nutr, 1997 127:1344-13438.
3. C. D, Jolley, J. M. Dietschy, S. D. Turley. Genetic differences in cholesterol absorption in
129/8v and C57BL/6 mice: effect on cholesterol responsiveness. Am. J. Physiol. 1999
276:G1117-G1124.
Absorption

30 The absorption of the compounds of formula (I) was tested in a Caco-2 cells model
(Gastroenterology 1989, 96, 736).

The data below shoes that Example 24 shows much lower absorption compared with

ezetimibe (US RE37721).




10 chol esterol absorption inhibitory activity. These properties may be
assessed, using the follow ng biological test. In vivo testine of 11 JAN 2007
chol esterol absorption inhibitors C57BIJ6 femal e mice were mai ntai ned on
regul ar chow di et and housed in individual cages to collect faeces. Mce
were fasted for 3 hours and then gavaged with vehicle or 15 conpound. Hal f
an hour | at e e were gavaged with radiol abel | e§CERBIBEPEHD] . Two or
six hours after the 14 C-chol esterol g&é3age bl ood sanples were taken via the
tail and plasma prepared to determ ne how nuch chol esterol were absorbed.
24 hours afficempha@ gavage of 14 C_  chol egin@fldld the m ce p@iefmipted (o death
and plasmajuere prepared for.analysis. kaeces were colle { hour s
to assess JBFpip puhticicpeiBrien Ry [OUsIRef ¢PEHELE 1. E. A KFX10G L. [Me, M

T. Cal dwel |53 a8 %ﬁ W—E_%me’_
hypo-responsiven‘égps?gljdjtﬁﬁItl |epléér{§8 F"‘fatttoyan ctlg ehset er armr?&@n reérrnCe:
searchi ng fonpdsigivewhighcbmpeisds alsprinpaupd gidpmsila (), ond phimhafRutically 88eptd8h: 1522- 1532.
2. C P. Car i | At 4 LA & est erol
bsor pt i on "ot s e b aBrodbhtr TR U kisied RohRkigy eoclah 02

127: 1344- 134&h aghangacemicallyhdceppableyilugpt opfagieschy, S. D. Turley. Genetic

differences in ofpl&ab&ish nAPSOmRAEMR bultdble f&?&ﬁ%&mﬁ@%ﬁ@?&ﬁn&&% effect on
chol esterol responsiveness. Am J. Physiol., 1999 276: GL117-Gl124

Absor pti on 23t qirapsHisSTor RETNsERL BYeoh ol iding invanows. SubsuRARPQYs. (FRmEEY I est ed i n

a Caco-2 celidwgvaBaelbr inffddn) & a8ikR kahiRaYsudRBFen Femuldidh ¥or tdfi@1 dat a bel ow shoes
t hat Exanpl e_ 24  shows nmuch | ower absarption conpared with  ezetimbe (US

RE37721). 1 2qmiialptipd @syan ofgimens ongrerssT 4% resee PERiDIS oD B YEPOSIOTY. Conpound
Exanpl e 24 Ezet i Wightral A8 RBIVE Bémydaitibrstriay e g@ﬁé:éd’ i ln etventiBaP Rrab@iislg 0. 24 x 10"
21 X 10_ {%ccording to,g further aspect of the invention there is provided a
phar maceut’ EVerROBH SR Nn whi ch conprises a conpound of formula (1), or a
phar maceut i cal | yrizeojidual) bifornadd (@), oraphusdisesuticallly uarkRatdd saR | s6lvata, seldhte or a
prodrug thereof, as defined_ hereinbefore. in.association i t.h a. '
har et Coiye B0 obspafit vaph af{ P g frBRtREa H A maltoer fime oy be i n
a form sui tatuhievdcfs@withinaie.raggerbmpgltoxia;atemﬂ.ozlr-m n@ﬂ@m&rbferab]s 082 -5Cubg/g, or.

capsul e, - f o, P GRLERF brolidlsGherBudchMELHEN %ol A LAY BROHSm s2HRENEAREOUS.

i ntranuscul ar, ,
15 orcapsule will usually contain, for example 1-250 mg of active ingredient. Preferably a daily

dose in the range of 1-50 mg/kg, particularly 0.1-10 mg/kg is employed. In another aspect a
daily dose in the rage of 0.01-20 mg/kg is employed. However the daily dose will necessarily
be varied depending upon the host treated, the particular route of administration, and the
severity of the illness being treated. Accordingly the optimum dosage may be determined by

20 the practitioner who is treating any particular patient.

) According to a further aspect of the present invention there is provided a compound of
the formnula (1), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodrug thereof, as defined hereinbefore for use in a method of prophylactic or therapeutic
treatment of a warm-blooded animal, such as man,

25 We have found that the compounds defined in the present invention, or 2
pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, are
effective cholestero! 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

30 formula (F), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug

thereof, as defined hereinbefore for use as a medicament.



i ntravascular or infusion) as a sterile solution, suspension or enul sion,

for topical admnistration as an ointnent or creamor for rectal i
adm nistration as a suppository. In general the above conpositions rraW-UéN 2007
prepared in a conventional manner using 10 conventional excipients. The
conmpound of f ), or a pharmaceutically accepta vat e,

sol vate of sﬁé%%g&ggbt or a prodrug thereof, wll nor%@@%@‘}%@% ni st er ed
to a warm bl ooded animal at a unit dos@within the range of approxi mtely
0.02-100 ng/ kg, preferably 0.02 -50 ng/kg, and this normally provides a

t her apeuti cal | y- efet@ding tomndiberdcatue ofithe invknen thee impsayided tie use df alobmepoudd or
capsule w || nta di ent.
proror ably oot Bipta T80 Al Al UARRLE SO RAR, Rlval i WS 07

mg/ kg is errppmgh'egitheueaf mﬁm@rhcampefgte igthe thaiufsctidoefa mediceent farges iotheo 01-20
nmg/ kg is enplayed i NEEES i ed
dependi ng uphlﬁ on#g reé‘gt gsg% ﬁéh%g |e CHM rouﬁzﬁg%d%gna?ﬁ}ﬁéﬂgatl on, and
the sever#t paf - t he illness being treated. Accordingly the optinmm dosage
may be det er M neddgu ) AGHRIERIE bt BNfloE é@lsgﬁ(ﬁ%fiﬂﬁuﬁm}fagﬁﬁ%ﬁlﬂ” ar
patient. According to a furt er aspect o sent I nvention ere is
provi ded a cefithoigrelof), oga mﬂqgnqcmnﬁmyacqemyble it @I\GWaﬁﬂh@t@@ﬁﬁucbaﬁﬂlﬁ,ﬁraccept abl e
salt, sol vat Emd:%@[h\éx%&iea&feﬁl%&ql@mﬁab%}cﬁn BE oy duo%pgfrateaolu?e%ﬁg;o wes defined
herel nbefore for use in a met prophylactic or t erapeutlc t r eat ment
of a warm bl %@éﬁyaﬁﬁchﬁlaw%lﬂwoﬂ%dw sy ajg2payve found that the conpounds

defined ingthe pr}&?@:ﬂ@hbﬁ%%&dﬁéhongfa éholeRBRI AHR& Bt i@AliloYy e%fé@t%?ﬁam e salt,
sol vate, solvate of such a sal ﬂgr odrug thereof, are fective

chol esterol SHPLsiFivt 1i°8ﬁmigrﬁf#ﬂ.1%3&t%d sulfelly HselpaT R gteermsR O&amﬁ’élp deerpifie )

treat ment of conditis@as @ waindblo6ded S 0el, Rick 6k tdrl AdfNGRNY is @dlﬂ@&auﬁ teQmetloF ons.
Thus accordi 8%}%’}8 this as ec of t he {hnvent there |ded a conpound

of the 30 f eie pqnditighs a& prsorsR G {iﬁbcyﬁ?é’]i}‘ T B{ma’sol vat e,

sol vate of shgarbatabpioteiemia (Righ WDILY hyjehgsteatipo zﬁiﬁﬁa VIGDT.@J nbefore for
use as a

dic 007 WD 2 247 PCT 31002811 - 34-
Accor di ng ri? h‘f?ﬁ%ﬁﬂ%‘Pcpgg?lﬁTlgpé’fpo?rﬂhélangwpfrgW PR ily E?%WPI(?@H'Q’E‘]}% use of a
conpound of artdigpdaiphaiigogrof{einemiadlowaIphdn awesntbloadst hgzlmalc mephahéne salt,
S Ol vat e, S Ol ﬁlﬁ" %%%rrﬂ f?yc(f’araqls ?Ag Lréaug?nt Qf d.ﬂ?%en Efij CB.E GOfI'l%lr ns’ SU&L &ftle'l%fOSC?EI‘OSIS

her ei nbefore I'n use roducti on
of a chol est attegbsclebwsisr pthiydumia, hipehihtanbptiefondigons Yas&allan/dysmnbmmd@dthalm mal , such

as 5 man. ACGARALAG l’éfgn?@ﬁfe E‘%"t“‘?%ﬁ u;:f%es tc%o'v&}{uﬁé}tdls%eé %E&.ﬁl pr ovi ded

'ﬂlu

t he use of a ‘conpoun arnmaceutrca accept abl e
salt, sol 28t infarcion\aagina psictosie) pripkershyascuisy digeases, mﬂammatmn of cardiovascuiar

tissues such as heart, valves, vasculature, arteries and veins, aneurisms, stenosis, restenosis,
vascular plaques, vascular fatty streaks, leukocytes, monocytes and/or macrophage
infiltration, intirnal thickening, medial thinning, infections and surgical tranma and vascular
thrombosis, stroke and transient ischaemic attacks in a warm-blooded animal, such as man. It J
25 also relates to the freatment of atherosclerosis, coronary heart diseases, myocardial infarction,
angina pectoris, peripheral vascular diseases, stroke and transient ischeemic 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
30 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



prodrug thereof, as defined hereinbefore in the production of a chol esterol
absorption inhibitory effect in a warm bl ooded ani mal, such as nman. jlo :
Herein, where the production of a chol esterol absorption inhibitory L AN 2007
or a cholesterol lowering effect is stated, suitably this relates to the
treat nent of rYQé/:i)erl i pidaemic D conditions in a warm bl ooded animal, such as
man. Additi o} 1%AM4084% | ates to the treatment of dyslﬂcﬂf%wféﬂzﬁéndl tions
and di sorders such as hyperlipi daem a,-3s¢pertrigliceridem a,

hyper bet al i poprot ei nem a (high LDL), hyperprebetalipoproteineniia (high
VLDL), 15 hyasks ket 6f1ﬁm6ﬂﬁh§lthc Baspbilik4ien bliRviaEbE: ledldtp S mdiinidest er ol eni a,

hyper | i popr ot ei ne oal hall ema (lowI3DL) in a

war m bl OOde(Pr%Fﬁ%Ftﬁagﬁg’FPnﬁg’P ﬁ’?@?@?@guﬁ’f‘% éﬂsﬁﬁ@g“? “the treatnent
of different cliThegpadducvndrh bmteﬁ;uaborﬁsonaﬁtﬁtﬁtroqssfﬁearo@sbtﬁ;lestem loevdingscl er osi s,
arrhyt hm-a, er -t hronbot i ndi tiaps ascul ar dysfunction, endotheli al
dysfuncti On,e?fﬁcg&l:s?re Sfﬁﬂetﬁ%cgq(}gﬁaé?%m%é%ﬁprn% seases, cardiovascul ar

di seases, Jryocar GomdouRfE dfm‘mnlaﬂi),cmaplmngécmqﬂrg@baptaslp sapteﬁdmteeeroa&ate\bascul ar

di seases, |nfla tIaOI’l %I gvas Havevduemg-fgr ¢h 2 hear.t, val ves,
vascul at ur e, ""ArA°E} P veerleo S SREUTT $he RO eré r?%?f]enoo is, vascular
pl aques, vasﬁdzdhameif‘saDisgase;meefaka:amplewmﬂfbjﬁ%MS) rflhﬂtefoyetlas ftalmb'aspecmmeophage
infiltratio t hi i i urgi cal
trauma and \r;révs?{ééh tﬁamfs rréovg ggfélgpou %E%Eéﬁr%gbtra g?nélﬁ eatlmg% %ge?ﬁt%ﬁg?lgacks in a
-war m bl oodedclaate.welvate sfisoth mmlt wamprodrag héreef] foouse &l the Ewitniat orfpeventionpirent  of

at her oscl fd%keﬁ m%lo{ﬁﬂga'éé/ heart di seases, nyocardial infarction, angina
pectoris, peri heral vascul ar di seases, stroke and transient ischaemc

att e:gks in a waﬁpm}muo@dvéﬁmanlﬂ il or anmaca@lcmcceﬁhblepﬂbmq gotvatgfof g

chol est er ol sﬁéﬁsa%'éﬂtaﬂacﬁ}odéﬁg\?&h&f%a% ol ﬁa%tmx@ermaae%%@&to%xe&enh&%%swar ef fect

also relates to a neth frea reventlng at herosclerotic '
| esi-ons, a riflareRption@eedpr gxpmpla WG Wdf%ﬁﬁ‘ﬁ‘&ﬂ@errﬂ i e &rtpcpspechl tiedavedionpr onot i ng

lesion r egr Qﬁe’iéi@E rovidled é&ﬂpﬁ@&c@ff&mﬁlﬁ@%@ﬁpﬁaﬁn@eﬁfﬁhﬂﬂﬁ é[-afableem RidateNg
nmonocyt es- macrog e accurmul ation in atherosclerotic esj on a_nmet hod of

i nhi bi tind® SRYHBLS E}}'F%‘F‘J%PIP g fgrechh oppedt ?H%é%@WW%%P@EHS@%‘%u c1l1
JAN 2007 WahfBafehtit)5247 PCT/ GB2003/ 002811 -35- lesions, a nethod of

i nhi biting the des b|||z eros ofic lesions t hod for
preventing at herg‘éé’f Sedp Fr;fa%lgw gﬁ ’é‘v‘?’r’é‘f’%g‘ ﬁr?vﬁc&gtgl ng unstabl e
angi na. The qmﬂmdlﬂﬁrtpmnlnmmgaeholblstabmtcepm 11&1Iﬁﬁtonypm1fﬂmﬂn awﬁmlaﬂbc(drxyarﬁﬁzﬂ,ect or a
chol esterol | qlwerl nqﬂ e % ?tlaa %ﬂgﬁt es Lo a ms{% rnatl ng

sitosterol en 4. dS OF calafly accept abl e
salt, sol ¥&teffective mumeof@fcomgwh o’éfoslaﬂa (Ibpr @hpnmdm?lm/hmegaﬁle satysoblso have

value in thef lt.hk:%f of Al zeheiner's Di sease (see for
exanpl e WO %E %%gfﬁgﬁ a'fltﬁre rn a further aspect of the
The cholesterol absorptmn inhibitory activity defined hereinbefore may be applied as a

) sole therapy or may involve, in addition to a compound of the invention, one or more other

substances and/or treatments. Such conjoint treatment may be achieved by way of the

25 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
cholestero]l absorption inhibitory substance as defined hereinbefore and an additional

30 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,



invention, there is provided a conpound of formula (1), or a

pharmaceutically acceptable salt, solvate, solvate of such a salt ﬂc:( m ;

prodrug thereof, for use in the treatnment or prevention of 10 Al ze é 20y

D sease. Conpounds of forrmula (1), or a pharnaceutically acceptable salt,

sol vate, sol Such a salt or a prodrug thereof ave val ue. in.

the treatnen o?M}érbéventl on of vascular inflammation WGeB%Oi’?MgQanpl e WO

03/ 026644). Therefore in a further aspe¥t of the invention, there is

provi ded a conmpound of formula CO or a pharmaceutically acceptable salt,

sol vat e, 15s@ckesmolratef ofsudisalis o ptodrugs thereqsy Budtablg cholrsierbbiosythesitise i n t he

treatnment o , rther
Enﬁf%ﬁt&\é ﬁf&fuh@ﬂ]\@ % ASEMEAL uﬁmfohﬁéqﬁ%ﬁe%?nmé& 9@@% o%nd % %e{ljaJ

feature of I'S aspect e Inventiron t rovi for

pr oduci ng aenpmﬁla@snhetn@rs Atsgimb}@tsmhne spinihipsis iohipiterfis sa@alesrahnéamamtml@oded

ani mal , @E’H ch treatnent which conprises

adm ni sterl ﬁdg %asgir%ﬁhir%g 2 Bleffectl ve anmount of a conpound of formula
CO, or a phar nademaﬂémcwf tbﬁ:la‘qutl%ﬂlécmﬂﬁlnd@fdpmﬁn orgphemnaeeug¢allyuch a sal t
or a prodrugcc%;sﬁwaieesfaﬁ soﬂ;g’t@ s%ﬂ%%ﬁéu@ﬁ%alt%%?ﬁo%lv%mbﬁm bd Qifni@GEd i ty defined

her ei nbef ore be applied as a her apy or y involve, in addition
to a conpou Pﬁﬂo%ﬁfloﬁ Wish pRERG CorA. redygiasednhibitor.or Phapraceutisellysacenntebls seltid/ or

treat ments. sopbfd), SRRECHNLCH £RA) FRAk M R% e RRHIE BWASIChW Mtawln&ﬁeor¥5

si mul t aneous, sequentl al or separate adm nistration of the individual
conponent s Bharpppguticaliyeacespiatie salikesobyales iptvates of el sd geppdnes thareef igy ent i on

there is 1or eyi:ded] andfn MRGaUbdritalar stﬂrnmu@hvfsﬁﬂi)nmstﬁ& ﬁ@ﬁmpund of the
e salt so] vat e of

formula (1),. or a,pharma(;eutlcallny accept 3\

such a sal t SEVaSAaR AR5 ERFER gL B@Wﬂ@?‘? ﬁ@ﬂ“ﬁ@?’é’l@fﬁ%rﬁé TRy 2 QF i ¢ i ona)
ngl ester IoI aﬂllib&ﬁdicﬁl}iﬂcﬁlmy dcodpitdbietsal, yolsuasﬁlﬁsefsa& akek ::fw;dodteg @emdfeAore and an

addi ti ona ol i enm ¢ e conjoin re

hyper | i pi dag %Fﬁ%ﬂésrm‘gg%% t°r81p{:‘%°e}1wwfﬁﬁ°%%bﬁetsﬁ@ rﬁﬁgﬂf)é@ﬁﬁe 8 formula
CO or a pharcl'rmsﬂwrla@eddh:gg theaed eppaatiuier gatintis atsnhsmim;aqrawdrm:teemaﬂy such a salt
O 2 Pr OGUGLARNERL. solTRY, BB T SLIoP ol BSREE LML R DBl oSt o7 o

bi osynt hesi sl ors, arnaceuti ca cce JAN 2007
WO 2004/ ooszmmamm/cmmawomq pagGularsgtiv Bresgyasgth, wat perofeegigally sal ts or

pr odrugs t heeglie Sl LA SofARLESLRE Bl Ph OHALAERLP o il bl nC! ude 1IMG

Co- A reduct asé | nh itors, squal ene synthesis ors and squal ene
epoxi dase | ﬁhfilbﬁmlﬁ\glstafm@mmla@lte squal ene synthesis inhibitor is

squal estatin | afdefhrSiliah AiiGonalSoHiaL 6 ﬁpamwgfe?e ik pﬂah}aé @Joﬂbﬁlaﬁﬁ‘ég& 51n

this aspect of the invention, the conpound

phar macedd; & aq’m}gﬂumb‘lfcf@mublipeﬂfsa&lhﬂmawwﬂ’ éccepighly ﬁﬂtesob@tesﬁ?lifﬁteaf ﬁlﬁh g or a
prodrug theggQ o pfiR¥g AR R Mdbh $IvRE €6-A Rductase inhibitor, or a pharmaceutically

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

Therefore in an additional feature of the invention, there is provided a method for -
prodticing a cholesterol lowering effect in a warm-blooded animal, such as man, in need of )
25 such treatment which comprises administering to said animal an effective amount of a
compound of formula (I}, or a pharmaceutically acceptable salt, solvate, solvate of such a salt
or a prodrug thereof in simultaneous, sequential or separate administration with an effective
amount of an HMG Co-A reductase inhibitor, or a pharmaceutically acceptable salt, solvate,
solvate of such a salt or a prodrug thereof. '
30 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



association wth an HMG Co- A reductase inhibitor, or pharmaceutically
acceptable salts, solvates, solvates of such salts or prodrugs therfg . :
Sui t abl e HMG Co- A reductase inhibitors, pharmaceutically acceptable ahf\{\ls'lﬂ[l?
sol vates, solvates of such salts or prodrugs thereof are 10 statins well
known in the art. Particular statins are fluvastatin, |ovastatin,

pravast ati n, WOPKIEE47at i n, atorvastatin, cerivastati nPle@Bmmoamn

dal vastatin, nmevastatin and rosuvastatisa. or a pharnmaceutically accept abI e
salt, solvate, solvate of such a salt or a prodrug thereof. A further
particul ar ﬁﬁi@itbx”oﬂ a%hB‘nIa?!éﬁﬁ&ﬁS; 'a&&eptﬁﬂe Al RBRLERGIEME bGatH é’saﬁﬁﬁﬁﬂ}écﬂ'@% e salt,

sol vate, solvate of = such a |t a_prodru thereof. A particular statin

i s at or vast Sl mc?FSUalaWFPB?d@EFWE%EF%}b’E@eﬁ bPecaEiErt | sol vate, sol vate
of such a salt Q(ccé’rdﬁé@{ﬂﬂdﬂhe} Q@E&%f the PreS¥RY iBveR@nithédi @fovﬁl%@é kp is
atorvastatin calciumsalt. A further particular statin is rosuvastatin, or a
phar maceut i E@MTing a cerapnradefdorgnia D, %élpbﬁfnécau%"ﬂh{/%??@t@*e saieplvaie. selvate or a

prodrug. t BepeQtn a Mt Bf £5:088PIhErebRird a6 BiIVAT Co-AlBdubflse iShitiRf Wyast ati n cal ci um
salt. Therefore in an additjonal feature of the invention, there is provi ded

a combi nat i B??r%ﬁce“tﬁﬁl}hacﬁ@ﬁﬁléﬁﬂﬁ sQdyatss sALYAR of sych e saligr 2 grodmgtiesroBut i cal |y

accept abl e salt,Aoa@{dME&cﬁa fuftitr ¥pb@ oPthe pre&eht ifvenSadl ther®f pRvieOgE® t hereof and an
HMG Co- A reductase inhibitor, or a pharmaceutically accept able salt,

sol vate, soFYPRENGf such a salt or a prodrug thereof. Therefore in an

addi :j tional Eﬁﬁbﬁb&nﬂfof foulh (Ty,@P4 piﬁ??acéd’ﬂleﬂ@ ab&ptam@yaubt?@d;g&dmﬁ@ﬁlTuEM ]

pro ucin ol ester ef.fect, in a warm bl ooded ani mal, such as
218 ﬁﬁﬁap?gmﬁ‘ﬁim?r“baaﬁlﬁg’ﬁ#d%%‘ecfﬂmbonpr| ses administering to said

an| ﬁ&l an ef:)‘md{MGEOammdmﬂasmﬁmaxtmom@hMa@ﬁm‘aby madpsablel shlt, sclvat® solvate

pharmaceutl v olyate @f such a salt or a

pr odr ug the(rgfgo as%ﬁ%?%?%lugm&%&t inSangcl?ngktlmfc}og i c'sebargate adm nistration with

an effective coatnmcmeam‘foawntﬂu\t@gcsmdﬁ&mt mugqoa@éosagﬂﬁmrbst or, or a

phar maceuti cal | yy, v salt or a

prodrug thereof. Cg%ﬁ%vcorﬁﬁ?\%% EcmF egﬁln‘éegg%jc@ér%fﬂ&h@?%vgntl on there is

provi ded 1a pieptis@geuti cal conposi t| on whi ch conprises a conpound of fornula

(1), or a phardamg &h\ﬁ'o@%vﬂaﬁ?%ﬁ/sf)ﬁm:&eutﬁﬁiy acceﬁﬁi;w@aﬁtesow%@ RALE oPlucglCh a sal t

or a prodrug thereof reduct ase 2007 WO 2004/ 005247

PCT/ GB2003/ 6lt282 prodmyg sherseoh fagpthesvithgpharmasrpatiqelly eqsent@éﬁ Welﬁet@ﬁtﬂam 2 salt,

sol vate, sokMpdm Rfagsteh, @ salt or a prodrug t hereof, in association vmth a

phar maceuti cal | acce tabl e diluent or carrier Accor di ng to a further

aspect of thleaﬂ&ﬁ\é rema%? }%ﬁlt?fharﬁ@h@aﬁflwwa%a% et selyp PRy a

conpound 2f of RENAaS of b prodRf therePhRrIFBRRUITHICREgY faaaCmpt abl e salt, sol vate,

solvate 5 of such a s%}@t or ga%u therggf, %nd an HMVG Co-A reduct ase

i nhi bitor, SN Eu‘fqn@%ﬂ"fg?? é%\déf)clc’a B8 I°T881 vat e, sol vate of such a

salt or a prodr ugcblaig@dinother feature of the invention there is provided the use of 2 compound

) of the formula (1), or a pharmaceutically acceptable salt, solvate, solvate of such asalt or a

e

prodrug thereof, and an HMG Co-A reductase inhibitor, or a pharmaceutically acceptable salt,
25 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.

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

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

(I), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof,
30 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 pharmacentically acceptable salt, solvate, solvate of such a saltor a



According to a further aspect of the present invention there is provided a
kit conprising: a) a conpound of formula (1), or a pharnmaceuti call ﬁ ) .
acceptabl e salt, solvate, solvate of such a 10 salt or a prodrug t e1r1%“,ﬂm
ina first unit dosage form b) an HMG Co- A reductase inhibitor, or a

phar maceut i C@,EJ Y Tolel s abl e salt, solvate, solvate Ofpcﬁ*ﬁ%@uo@oﬁ%t or a

pr odr ug thereofz; I'na second unit dosage form and c) contal ner neans for-
containing said first and second dosage¥forms. According to a further aspect
of the present invention there is provided a kit 15 conprising: a) a
conpound of pfodmgtiezeof, bptionally tagatieawiime pharmasalticgllyaceppmbiidileenserlcartiestolav at e,

sol vat e of y t f with a

phar maceut i @gﬂﬂ ?/1%%1%%%'?13%%“533? %J%fejiﬁé{ &groy%ﬁﬁcgp%uﬂgﬁgiﬁhti rst unit dosage
form b) an HMG ABwerding éwiancidditiend! funthériasport of the presquhimverdior theiedsiirbyided@cept abl e
sal t, SOl vayGuyihy Mmen? Confiis il i amBRlckiofbr & RLAHEWBOLREF £fmoldy 3 second
unit dosage torm ARd 03 cortal Aer means for containing saird frrst and
second do$agihé fermela Ao oplirmerettsaliynrstdptablefsdtsalvate, sflvaihef siahasait Pion t here is
provided th . iceutically
accept abl e E’é’ﬁ‘?‘,ﬁﬂ%ﬁ"sg e, gcy)tpg?aﬂ%egtvgl? Q&%ﬁ&gw scjg})éabéoe?tagfe dglrl%lg%gﬁ ? ereof, and
an HMG Co- Aviththecioatancons saghengipl or gppargte séyainisaetion of empiy metallemelpibtse salt, 25
sol vat e, sokwpais: of such a salt or a prodrug thereof, in the manufacture of
a medi canent for. use in the production of a cholesterol |owering effect.
According to a fiHPReHsE apeghebthe Hventing thycemaernd phipamtls G of mehaEnicsutisililvi ded a

conbi nat i N accht@Ad HRNOIVERIBISioNGch Deulae FpRish o ﬁla?f)e é’di&ﬁﬁﬁt&@@igi ve amu nt
y acce a e Sa )

of a compound of the formula (I r.a.pharnaceuti ca t ‘
Ol vat o oo rpaion it e AL bi et ATy bR s Phreheasnoaly Sesode Sl 1y )
t_ogelt her W bdivate, plladtd GIGaINtal seltbt dproGehEedt] Shitehid stifouds peREssingiuch BAT t he

S| nmul t aneous

N s e s A e B e e

E%ygaiéosg}WMBHE?mw @4/]5&183,‘)@1?]91&18184, W@N_G/BSJB?, WOO6ARDZY, G@S2t47

phar maceut’ 8%?@%%8?3{33%@2%[%@3‘83%95?93?%%%&%0%#,5@{%@39@0;. mal ,

such as nan9%9/64418,S800N/036BTh WICh@4TH6. W @ 00/ 61068, MEN9B2 304,00 Qi0Ng8126, WO

addi ti onal i BErwBIRREIxOlvd el SRIbIABIE NG BReAS Fo duspiuhded 2
nptising the admnistra

conbi nation tfea ron of an efrective anount
of a conpouf8 0884 532 anH éhefcomparind d¢strjbed by these pient pppdications phttigulalyckpn abl e sal t,

sol vat e, SOIafé"i‘ﬁc%rpgi[ateﬁlﬁgljain% s@li.@r a prodrug thereof, optionally together
1 call cgept abl e diluent or carri er,

wi th a pharnmaceutiically a
20 Further suitable compounds possessing IBAT inhibitory activity have been described

in WO 94/24087, W0928/07749, WO 58/56757, WO 99/32478, WO 99/35135, WO 00/20392,

WO 00/20393, WO 00/20410, WO 00/20437, WO 01/34570, WO 00/35889, WO 01/68637,

WO 01/68096, WO 02/08211, WQ 03/020710, WQ 03/022825, WO 03/022830, WO )

03/022286, JP 10072371, US 5070103, EP 251 315, EP 417 723, EP 489 423, EP 549 967, o
25 EP 573 848, EP 624 593, EP 624 594, EP 624 595, EP 869 121 and EP 1 070 703, and the

contents of these patent applications, particularly the compounds described in claim 1 and the

named examples, are incorporated herein by reference.

Particular classes of IBAT inhibitors suitable for use in the present invention are

benzothiepines. Other suitable classes of IBAT inhibitors are the 1,2-benzothiazepines, 1,4-
30 benzothiazepines and / or 1,5-benzothiazepines. A further suitable class of IBAT inhibitors is

the 1,2,5-benzothiadiazepines.



wi th the sinultaneous, sequential or separate administration of a matrix
net al | oprotei nase inhibitor. In another aspect of the invention, theg, ¥
conmpound of forrmula (1), or a pharnaceutically 10 acceptable sa|t,\§3r%§ﬂgﬁ
sol vate of such a salt or a prodrug thereof, nay be adm nistered in
association wth an ileal bile acid (I1BAT) inhibitor or a pharmaceutically
accept abl e saYQ20048B#Tat e, solvate of such a salt or FPIEANHL28Mer eof . -
Sui t abl e conpounds possessi hg such MAT. 39i.nhi bitory activity have been

descri bed, see for instance hypolipi daem ¢ conpounds described in WO

93/ 16055, VIO 94/ G AdiculRuH o\ B dnd Y6 AGHOBUA YD EAQIE o1 0315

96/ 16051, WD 97/33882, WO 98/ 38182 99/35135, WO 98/40375, WD 99/ 64409,
WO 99/ 64410 peby g igvdo- Kol 46 bt rhydrobi-besehiazepn-Sr ¥ dAB804, WO

00/ 38725, Wohe S{RBonic ¥ QBP 8&73). WO 00138728, WO 00/ 38729, WD 01/ 66533,
WO 02/ 50051 "an EP 0 864 582 and the conpound described in these patent

appl i cations, paffirte syitabje @Wﬂ?WEPﬁS&S&P%ﬂ)WIB%{‘%M“mlseﬁgﬁl & 5PLf er ence.
20 Furthers ggnt abl e conpounds possessing MAT inhibitory activity have been
described in WO 94/24087, W98/ 07749, WO 98/56757, WD 99/ 32478, WO

99/ 35135, WD 00/ 2 &b suitafys BHT Iu8gsr is\ie BPPEE10, WO 00/ 20437, WD 01/ 34570,
WO 00/ 35889, WO 01/68637, WO 01/68096, oWO 02/08211, WO 03/020710, WO

03/ 022825, WD 03/022830, WO 03/02 s~JP 10072371, US 5070103, EP 251 315,
EP 417 725, EP 489 423, EP 549 96 5713848, EP 624 593, EP 624 594,
EP 624 595, EP 869 121 and EP IOf0~Z63\»H| contents of these patent
applications, particularly the cbnpounds ae fbed in claiml1 and the naned
exanpl es, are incorporated herein byerence. Particul ar cl asses of BAT

inhipitors suitable for use in the prgsént invention are benzot hiepines.
O her suitable classes of IBAT inhibifors are the 1, 2-benzothi azepi nes, 1,4- -
30 benzot hi azepines and / or 1,5-ben
of MAT inhibitors is the 1,2,5-benzot
2004/ 005247 PCTI GB2003/ 002811 - 39-
possessing MAT inhibitory activity i R 5R) - 3-

butyl - 3-et hyl -1, 1- di oxi do- 5- phenyl -2, B, 4, 5z tetrahydro-1, 4- benzot hi azepi n- 8-y
| (3-D gl ucopyranosiduronic acid (E % 82). A further suitable conmpound
possessi ng MAT inhibitory activity isg/ 21 (EP 597 5 107). A further
suitable BAT inhibitor is the conpound? O-'jO

WO 99/32478
Other particular svitable compound possessing IBAT inhibitory activity include:

10 1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{{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)-0-[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~

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

20 1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{(R)-o-[N'-(2-sulphoethyl)

hi azepi nes. A further suitable class
i adi azepines. 1 1 JAN 2007 WO
articular suitable conpound

carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{ (R)-0i-[N'-(2-
carbox yethyl)carbamoyl]benzyl}carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;



S"o O0J N WD 99/32478 Ot her particul ar suitable conpound possessi ng MAT ,
inhibitory activity include: 10 1.1 J .
1, 1- di oxo- 3, 3-di butyl - 5- phenyl - 7-net hyl t hi 0- 8- (N-{(R) - 1' - phenyl -1 " - I\} A(Nc%{}%
oxynet hyl ) carbanoyl ] met hyl }

car banoyl et wameg)408528;, 4, 5-t et r ahydr o- 1, 5- benzot hi azepi \qGB2003/002811

1, 1-di oxo- 3, 3-di but yl - 5- phenyl - 7- net hyl4bh|o 8- (N-{

(R -a-[ N - (carboxymet hyl ) car banoyl ] - 4-

hydr oxybenzill }car barmyl met hox t et rahydro-1, 5- benzot hi aze | ne;

e o SRR BT GORE PR by oS TR LN - ( 2

15 drox% enzyl]ca:bamoyhnethoxy -2,3,4,5-tetrah dro-l e benzotmaze ine;
sul phoet hyl } car car I nmet {(?RJ -tetrahydro-1, 5- benzot

hi azepi ne; L dlpxa%wl %‘ﬁ@&%%rphesylé’tﬁ ﬂ@%% -%[Ne@wwbpmpéntﬂ (N-{
(R) - 1" - phenydisatnoy ]ﬂﬂé‘n gﬁ%arbﬁ%)@ﬂ&ﬁ&x@)lﬁ ) Q@fta?aﬁﬁifb i} %Eﬁ%huahepme,

car banoyl net hoxy -tetrahydro-1 - benzot hi azepin

1, 1- di ox093L %ﬂ{?ﬁ%‘éﬁﬂlh‘-’é}ﬂﬁﬂéw-? @eﬁé%ﬁﬁwst(ﬂr{&ﬁm{%@ GﬂrboxYﬁﬂlyl)carbamoyll

(R -a-[N-( -1,5-
hydr oxybenz?ﬁnfgg%glﬁggﬁh%ﬁri%W&&&gmo SebePzaOthlampm benzot hi azepi ne; 20

R e (U I ORI G TG e AR
(R) a- [N (ﬁ e@%%%rb%{l%dm%x XHtetr%ﬁ rﬁf&'—ﬁ 9 %Mé Jr}e

car banoyl rret tetrahydro-1, benzot I aze | ne;
1, 1- di oxo- 31 btdm}bﬁébu@l ﬁ;ethysi-pimﬂyﬂ-mﬂhﬂ’étdﬂ&m BRy-oEN(- &-){(Z-PR#D?%I[ N - (2-

o Doy S LR ORI ARG By} cubamoyimetpor) 234 SHetrabydront, S bepacghispening v

2004/ 0052471, P@m@gmﬁﬂﬁa@myﬁw@mo -8-(N-{(R)-o-[N"™ (R)-(Z -hydroxy-1-

%R;L g' ([))lil 0- ? #J@@ﬁ} F’%n(fy)acar %ILJM%H%IE&Q*}Q 2% 4(5\{'31.{1'ahydm-1 5-benzothiazepine;

hydr oxybenz¥i Ilid(;ao-ﬁérrb@dtyiét-ﬂhmymﬂ@ thi o8- PRI ndyAl' | (R -BV HBhfaltdicazdpi ne;

(1R)1 g' E”Iilo ?@@Ry%m&écagré% {yﬁ e ﬁéthr%&/ %?%rﬁ%ﬂl)%FHz?ﬂc%rb%ylmethoxy} 2345

car banoy |1fetehgwgio- 125-B=n40t51%eemp,ahydro 1, 5- benzot hi azepi ne;

1, 1- di oxo- 3 ﬂ;‘x gtb¥1 -3- Pl???%l%ﬂ%b@%tw{ﬁohé - ?(1 @N (éarboxymethyl)ca:bamoyl]

(R-a-[N - ( car oxy

benzyl } car bbnmxl}qmmgﬂyﬁ)‘:ﬂlﬁxy}w;%i tr:@@wém;lcﬁ*hﬁntﬂﬂﬁa-?banzot hi azepi ne;

é [1Ndl (())2(053? phoe %yc ar @gﬁf‘é F%or O%Q%%I Iwﬁdethoxy)(mcthyl)PhOSphoryl'

car banoyl rretnh@)dgc}mbzmsylﬂnes"-yi}ezrbmwume@wl}’)&bﬁﬁ—zmmdazhéfbﬂ@pﬂliampim;

(1R)1 ai f’ﬁl%?k?%%"%lﬁ%ﬁsﬁ Byelhﬁ%gﬂﬁwﬂ.mzmmohy 9o e

Cﬂ.r boxyet hy[(Mdmxly}inmwmﬂﬂmphydy}lﬂhﬁdb@xbmymemﬂga)ba@pﬁpﬁthﬁxy}e&.?r ahydro- 1, 5- benzo
t hi azepi ne,

1, 1- di oxo- 3" TS PeEOBAZRIE 7_ et hyl t hi 0- 8- (N-{ (R)-a- [N - (R) - ( 2- hydr oxy- |
- 1,1-dioxo-3 3~d1buty1— —phenyl-7-methyltluo-8 -(N-{{R)-o-[N'<(2-methylthio-1- )

carboxyethyl)carbamoylbenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
25 1,1—diox0—3,3-dibutyl—5-phenyl-7-methy1ﬂ1io-8-{N-[(R)-O!.—(N’-{2—[(methy1)(ethy1)
phosphoryl]ethyl }carbamoyl)-4-hydroxybenzyl]carbamoylmethoxy}-2,3 4, 5-tetrahydro-1,5-
benzothiazépine; |
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-{ N-[(R)-a-(N"-{ 2-[(methyl)}(hydroxy)
phosphoryljethyl }carbamoyl)-4-hydroxybenzyl]carbamoylmethoxy}-2,3,4,5-tetrahydro-1,5-

30 benzothiazepine;



car boxyet hyl ) car banoyl | benzyl

}car banoyl nmet hoxy) - 2, 3, 4, 5-t et rahydr o- 1, 5- benzot hi azepi ne; , :
1, 1- di oxo- 3, 3-di but yl - 5- phenyl - 7- net hyl t hi 0- 8- { N-[ (R) -a- (N - { 11 JAN 2007
(R-1-[N'-(R-(2-hydroxy-|- carboxyet hyl)carbanoyl ] -2-hydroxyet hyl }
car banoyl ) benzyl ] car banoyl net hoxy }-2,3,4,5 15

t et rahydm 1, BO78H2624 azepi ne; PCT/GB2003/002811

1, 1-di oxo- 3- butyl - 3- et hyl - 5- phenyl - 7- gg{ hy! t hi 0- 8- ( N- {

a-[ N - (carboxynet hyl ) carbanoyl] benzyl

}
car banmoyl mef hoxy) 5 2, 2- 4l PR eT=Xa]. | AZSpl ne; 11
T oo St bae 3 b AR e v RO RL AR Sisuphiny-1
a- [N - ( ( et howbpkxfetot)barbanpyIbgphg optbamepbnéthd Xy 28, Barmeseh jdie h.Z pknzpthiazepine;
car banoyl nmet hoxy) - 2, 3, 4, 5-t et rahydr o- 1, 5- benzot hi azepi ne; 20
1, 1- di oxo- 3-butyl - 3-et hyl - 5- phenyl - 7-nmethyl thio-8-{N-[(R) -a- (N -{ 2-
[ (hydr oxy) ( hitieyd-} Shidsphorphtdye-mpthody-& BY-D@RroyN}-Eenlphdtydrdzmoyl] #et hoxy }
-2,3,4,5-tetr ro-l,5- i i.ne; oo
171 i oxo® 3V %%g%@"%’?a%ﬁgﬁéﬁ&?j%? BtERY oL S PRIZPEIFSBI N - ( 2- nret hyl € hi o- | -
car boxyet hyérephzinaraiidallp esezgtibld sat.zplvaensolvare ofsosha salk o3y wrodug thereathy dr o- 1,
5- benzot hi azepi ngy;:. . . N _
1170 oxo- 3, 5 ol B BUSpe AT il o sqmoiayon (i pmpoundy e
2- [ (et hyl )igemnhgd gre giheesiobroibsd ih ¥ $3/020710. Further suitable compounds possessing

) car bamoy| ) rlioy R0 S £k RABRiL Bt hodnfb o ot rahydro-1,5-
1, 1-di oxo- 3, 3- di but yl - 5- phenyl - 7- rretRHﬂ thho-8-{N-[(R-a- (N -{
J4’car barmoyl ) --4- hydr oxybenzy! |

2-[ (et hyl) (hydroxy) phosphorylket
car banoyl net hoxy }-2, 3, 4, 5-t et r ahyd , 5- \30rbenzot hi azepine; 1 1 JAN 2007

2 B
1,1-dioxo-3,3-dibutyl-5-phenyl-ﬁl N 83(N-{(R)-a-[(R)-N'-(2-rrethy|su|-
phi nyl -1 - carboxyet hyl ) car banoyl ] berzy!l _
} car banoyl net hoxy) - 2, 3, 4, 5-t et r ahydrio=#%- benzot hi azepi ne; and
1, 1-di oxo- 3, 3-di but yl - 5- phenyl - 7- net @: [N {

(R -a-[ N -(2-sul phoet hyl ) car banmoyl ] - 4§

hydr oxybenzyl } car banoyl met hoxy] - 2, 3, 4, 58t r ahydr o- 1, 5- benzot hi azepi ne; or a
phar macedfi cal | y acceptable salt, solvate," solvate of such a salt or a
prodrug thereof. Additional suitable {RBAT inhibitors for conbination with
conpounds of, the present invention are those described in W 03/020710.

Furt her sui VXS conpounds possessing |BAT inhibitory activity have the

fol | owi ng st r uctOne ef BY anfl R* sl seleqtol Hom R gEFor CASLIO! R thelotiier R2elected

from Cj.galkyl;
15 R?* is selected from halo, nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto,
9 sulphamoyl, Cy.alkyl, Cygalkenyl, Cagalkynyl, Cr.qalkoxy, Cy.galkanoyl, Cy.allanoyloxy,
N-(Cy_galkyD)amino, N,N-(Cy.salkyl),amino, C¢alkanoylamino, N-(C;.¢alkyl)carbamoyl,
N,N-(Cygalkyl),carbamayl, CigalkylS(0). wherein a is 0 to 2, Cygalkoxycarbonyl,
N-(C|.galkyl)sulphamoyl and N,N-(Cy_galkyl);sulphamoyl;
20 v is 0-5;
one of R* and R® is a group of formula (ATA):



RN R3 10 (FV)y (Al) wherein: One of R and R2 are sel ected from hydrogen .
or Cl4al kyl and the other is selected from Cl-6alkyl; 15 Rz is sel1e|cjﬂdzﬂﬂ7 .
fromhal o, nitro, cyano, hydroxy, am no, carboxy, carbanoyl, nercapto,

sul phamoyl , C1. 6al kyl, C2.6al kenyl, C2-6al kynyl, Cl.6al koxy, G _6al kanoyl,

Cl - 6al kanoyl oxy, N (G _6al kyl)am no, N, N-(CL. 6al kyl)2am n :

G _6al kanoy wareor@0s2i- ( CL6al kyl ) car banmoyl, N, N- (C1. 65%52%8’3?2Bgn0yl ,

Cl-6al kyl S(O a wherein ais 0 to 2, Ct45al koxycarbonyl, N-(C

| . 6al kyl ) sul phamgyl and N, N-(d . 6al kk{%) 2sul phamoyl; 20 v is 0-5; one of R4
and R5 is a grolpawtRiand thelothey gfBAynd R are jndepgpdently wipcid Apmpiydrogenhgle: 2007 WO

2004/ 005247Tg§[g1q§%{}9§; )Qeprbleaftony, Ramansyt, Rer@bd, sl;ﬂgﬁuggyln@w,gﬁyhl?4 and RS are

i ndependent |y sel ected Trom h{dro en, halo, nitro, ano, Hydroxy, am no,
car boxy, cafsakeyl Comtivadpteilkery brateeyl. Conlkaagyiopy, N-(zallsdamingy | |

C2. 6al kynyl 2Rl sREMG N- oxy, N-(d _6al kyl)am no,
N, N-(Ct. 6a|1i'<r' I ﬁﬁgﬁéﬁr?%,ﬁ,n& %al sz?o&l ahwégéﬂ@h?éaé%?%g*lkyl ) car barmoyl, 5 ,
N, N- ( C1_6al ¥9HFrebwbeabenoyl.G-«daiR(Plabers aip 8 il frelkosyoerbeeyl.

Cl 6al koxyc 5 s | phanoyl ; .
ahr i RS B e S Tt o
on carbon bY WAE BAY Rprrsionly substitpied omecarbon iy gag T MoreR ) h- or - CH(Ra) - ;

wherein Ra is hxdg agemn@h-, FofabkyHndwikndis R O hidrogh® oFRC Gk ahSb &y or
heteroaryl;_ wherein Ring Ais optionally substituted on carbon by one or
more substidtiuents selected fromR18;, A~ R7 is hydr ogen, C1-6al kyl,

carbocyclyl or mmaigeA acya loyxhatermﬁf\aiefeﬁm'g&i@@;tuio@mgls{zaétidnedsuasmdntuyt ed on
carbon by one or nore,subsﬁtﬁiq’su Ets sl ected from R19; and wherein if sai dj
het er ocycl yTeOHRPE S HRSIYFAES Cteg 8, St hat nitrogen may be optionally

substituted by & gydpgenld,; aklkcliedydlyl@nhd®265yclyl; wherein R7 is optionally
substituted on carbon by one or more substituents selected from RY; and wherein if said
heterocyclyl contains an -NIH- group, that nitrogen may be optionally substituted by a group
15 selected from R%;
R% is hydrogen or Cy.salkyl;
R’ is hydrogen or Cy.galkyl;
RMis hydrogen, halo, nitro, cyano, hydroxy, amino, carbamoyl, mercapto,
- sulphamoyl, hydroxyaminocarbonyl, Ci-jpalkyl, Csqealkenyl, Co.jpalkynyl, Ci.ipalkoxy,
20 Cy.ppalkanoyl, Ci.iealkanoyloxy, N-(Ciealkyl}amino, N,N-(Cy.jpalkyl)amino,
NN N-(C,.10alkyl}sammonioc, Cy.jpalkanoylamino, N-(Ci.ealkyl)carbamoyl,
N, N-(Cyapelkyl)scarbamoyl, C;.10alkylS(O), wherein a is O to 2, N-(Cy.1galkyl)sulphamoyl,
N,N-(Cy0alkyl)ssulphamoyl, N~(C;_palkyl)sulphamoylamino, | )
N,N-(C1.ipalkyl)sulphamoylamino, C;.jpatkoxycarbonylaminoe, carbocyclyl,
25 carbocyclylCi.1palkyl, heterocyclyl, heterocyelylCi.jpalkyl,
\':au'bosyclyl-(c1_,Daﬂ&yle*ru:)P-R21 +Cy.10alkylene)q- or
hete.rocyclyl-(C1.;galkylenc),-Rzz-(Q-malkylene)s-; wherein R'%is optionally substituted on
carbon by one or more substituents selected from R*; and wherein if said heterocyclyl
contains an -NH- group, that nitrogen may be opticnally substituted by a group selected from
30 R*; orRYiga group of formula (AIB):



Rs is hydrogen or C.6alkyl; RO is hydrogen or C.6al kyl; R10 is hydrogen,
hal o, nitro, cyano, hydroxy, am no, carbanoyl, nercapto, sulphanoyl,, -
hydr oxyam nocar bonyl, Ci1-10al kyl, C2-1loal kenyl, C2-toal kynyl, CI1. 10&I1kwy2,097
20 d .tO0al kanoyl, C1.10all canoyl oxy, N (Ct-1oal kyl)anli no,

Ny, N-(Cl-toallcyl)2amno, N,N N(Cd _|oallcyl)3anmmonio, C aoal kanoyl am no,

N (C _I oal kylwecaodhmsayl , N N (Ct.toal kyl)2carbanoyl, sfdrdmabkakd(O a
wherein ais 0 to 2, N(C1., Qal kyl)sul phanmoyl, N, N-(Ctaoal kyl) 2sul phanoyl ,
N-(d - toal kyl ) sul phamoyl amino, I~ N, N-T%1l oal kyl ) 2sul phamoy! ami no,

Cl .| oal koxycar bonyl anri no, carbocyclyl, J 25 carbocyclyl d -toal kyl,

het erocycl yl , heterocycl ylcl -1 oal kyl R” g¥rdocyclyl -(Cl-tallcylene)p

R21- (Ct -t oal kyl ene)g or heterocycl édd.- Ct oal kyl ene)r R22- (Cl -t oal kyl ene) s ;
wherein R10 is optionally substitut carbon by one or nore substituents
selected from R23; and wherein if said gdterocyclyl contains an -NH group,
that nitrogen nay be optionally substituted by a group selected from 30
R24; or R10 is a group of formula (Al EBAIBYL 1 JAN 2007 WD 2004/ 005247

PCT/ GB2003/ %2811 -43- R13 4 R1I2 R* N3 Ri (A)B) wherein: R31 is hydrogen
or Cl-6al kyl; “SR32 and R13 are i ndependently sel ected from hydr ogen hal o,
nitro, cyano hyRY eehydrogeir fosalkyar bai noyl , mercapto, sul phamoyl, d -1 oal kyl,

B G 1 S U o S L KRN G oyt 01y

N- (CL- i oal kynjreasahamoyll merhiiit; elphizwallkhialioh Coantissy!, Cﬁoalkmﬂ Qyﬂ@é@)’a wher ei n
2 15 010 2. okt ool AU PORTR YLy N, z@«(esg{l@q | h2sul pharoyl , 10

N-(d -1 oal kyl) oal k ['ami no, carbocycl yl

or - Beteroc JIWHOM)H@%H& Fr{Raelghep gyl V- (Sew éﬁ%‘?ﬁ&'@ﬁl ot Ehal | y

substi t ut ed vmamﬁlaarlp@g@, zbw_(cpgmulﬂghgﬂsy ;uggﬁﬂ}zmpﬁ,%@)qt ed frome; and
wherein if said eterocyc i;i contai ns an t hat nltrogen may be

opt i onal | ¥ iffsecpiaissiphimoyimifopd- @et@&léﬂ‘lﬂl’ﬁ’@?ﬂl?@ﬁ@' cpberytll gel ect ed from
hydrogen, hak@rocyiyl; vherefyidhahd R 6k PbeMadepdiiaay offnRiBNMNtituted on carbon by

one or more substituents selected from R”; 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,

15 mercapto, sulphamoyi, hydroxyaminocatbonyl, Ci.ygalkyl, Ca.ipalkenyl, Cyqealkynyl,
C-patkoxy, Ci.qealkanoyl, Cy.patkanoyloxy, N-(C;.jpalkyl}amino, N,N-(C;.jpalkyl},amino,
N,N,N-(C,.;palkyl);ammonio, Cy.1galkanoylamino, N-(C,;.jpalkyl)carbamoyl,
N,N-(Cy.10alkyl),carbamoyl, Ci.10alkylS(0), wherein a is 0 to 2, N-(Ci.ipalkyl)sulphamoyl,
N, N~(CypalkyD)zsulphamoyl, N-(Ci.ipalkyl)suiphamoylamino,

) 20 N,N-(Ci.calkyl)zsulphamoylamine, Cy.jpalkoxycarbonylamino, carbocyclyl,
carbocyclylCy.qpalkyl, heterocyclyl, heterocyclylCy-ypalkyl,
carbocyclyl-(C1_1Da]kylene)p-R27-(C1.1oalkylcne)q— or
heterocyclyl—(C1.maﬂcylene),-st-(Cl-malkylene)s-; wherein R4 may be optionally substituted
on carbon by one or more substitents selected from R?; and wherein if said heterocyclyl

25 contains an -NH- group, that nitrogen may be optionally substituted by a group selected from
R*¥, or R™ s a group of formula (AIC):

R¥ is hydrogen or Ci.¢alkyl;



15 nercapto, sul phanmoyl, hydroxyam nocarbonyl, Cl-10al kyl, C2.ioal kenyl, Cz

j oal kynyl, Cl-1oal koxy, Cl.roal kanoyl, G -1 oal kanoyl oxy, .

N- (CL. 1oal kyl ) ami no, NN-(Ct.loal kyl)2amino, N, N, N-(Cl-1loal kyl)3ammdri &N 2007

Cl. 10al kanoyl am no, N-(Cl -1 oal kyl)carbanmoyl, N, N-(Cl-Ioal kyl)2carbanoyl,

C -loalkyl S(Qa wherein ais 0 to 2, N(Cl-1loalkyl)sulphanoyl,

N, N- (O - | oal B PSdi2phanoyl , N-(Cl .| oal kyl ) sul phanoy| abfiT{eB2003(j02811

NN- (Cl -1 oal kyl ) 2sul phanoyl am no, Cl -1 oadgkoxycar bonyl am no, carbocyclyl,

car bocycl yl Cl1- 1oal kyl, heterocyclyl, heterocyclyld -1ICQal kyl,

carbocycl yl - (C 'R’@é|hF&ﬂoF‘éh%}El.ﬁﬂ%d;@n@EreihQ6‘f ﬂﬁ?’&r@ﬁ&mwé’ub_ﬂﬁt&f&%&{by (d-loal

cylene)r R28-(C -loalkylene)s ; wherein R14 may be optionally substituted

on carbon bﬁn%?ﬁ'énoéergﬂ‘iﬂséd%‘i%‘sf{%]&e?nts sel ected from R29; and wherein if said

heL e{ _otcytcl é' b25 &misawa&eigmghﬂdesfamm%édﬂasauiglozai@@ﬁﬂc; nmay be ]g)p]glona: ly

substituted by a_ grqup,seLecte rom R3; or is a group of formula

(AO: RN RisR B8 RRR 'rg”fl‘}?%'r Sgndeprrdentlygeleqisd fromhajo, piki: o¥eRs WO

20ng/ 00524/ h?ﬁﬂy@, 06 2608381, Inerédito, dﬂﬂp@m&s@l,w&b@gﬁhﬁﬁb&% 62kl | Whe_rgi][l R16

maybe optio substi t ut on_car hon e or re groups selecte rom

R31; nis 1- }03‘%@}? K H’@E%"ﬁ]&?‘yoel‘lﬂk%@g’ @é“&ﬁ@%ﬁé@@'lﬁﬁ?ﬁ@?’%t ;. R17,

R18, R19i5 rl‘?’zﬁv-((ﬁzehucyggaﬁﬁnomng[@;.waﬂ@ﬁmﬂ@mt CMoﬁl&h@ﬁz&ﬂﬂo,r rom.halo, nitro,

cyano, 0X am no, .C no rcaptQ, su a .

hydr oxyani nég@l“ﬁé‘hmcg]rb@ﬂldgh@wﬂq@ﬁ%&]nﬁ n@ﬂ-l?j%ﬁghgﬁ%%ﬁﬁl? 0t | 0al koxy,

Cl. 1?al kanolys.L(c;_Qa' yiRalpKainsy, W—Ycl.lﬁl@ﬁils%lbllﬂﬂﬂdyyN)(&mgﬂﬁyl)sulphan’.lmglaminol,

N,N(C _i 2am no N (G i oal 3anmmoni o, . Cl. i pal kanoyl am no,

N (d aoal @sf\%’t\%lﬂ‘ﬁ%&swpﬁ%{nﬁy{g@glfogﬁ @lfo)xgélc@'g’ro A m‘i/‘?',‘:h%f?flggl kyl S(O) a wherein a

is 0 to 2, ciabicylCoahlkyll HesnboytizinimpdrocydbI}NCy.chik@0al kyl ) 2sul phanmoyl , { )

N-(G . laalk h@m ] F Q32 i -10al kyl ) 2sul phanoyl am no,- o
X&%%g{:}lg 1-10 ﬂcﬁgﬂ g’%ﬁoi‘%& 'E'i/}{}k,eﬁe% Oi]'

Cl- 1| oal koxycar l'am no, C QCY ar boc_yclﬂyl Cl.lloal Kyl ,zghet §rocycl yl,
het er ocycl yhepropysti-khqalkytene)bB Cy(Bi-ydlkyienr)- whergiy RE i) R'RBS, REI BT oakky| ene) g-

or heteroc = : -3 - 4. Ln:R17, Rla,
R1o, R23, R el SRS s T oy B Ao MR S o
car bon byliosud baterpyelyl qReiains g dNEt2aug; thatinftrogen 183y by optdeneloedeitgied ont ai ns an
-NH group, g{ohggclé}{egmglqﬂs;nay be optionally substituted by a group sel ected
f rom RaS, 21 22 27 28 32 33 s 36
R*, R* R“, R”, R™ or R are independently selected from -O-, -NR™-, -S{O)-,
NRICONR., -NR¥MC(S)NR-, -OC(O)N=C-, -NR**C(0)- or -C(Q)NR*.; wherein R* is

selected from hydrogen or Cy.¢alkyl, and x is 0-2;

20 - P, 4, r and s are independently selected from 0-2;

R* is selected from halo, hydroxy, cyano, carbamoyl, ureido, amino, nitro, carbamoyl,
mercapto, sulphamoyl, trifluoromethyl, trifluoromethoxy, methyl, ethyl, methoxy, ethoxy,
vinyl, éllyl, ethynyl, formyl, acetyl, formamido, acetylamino, acetoxy, methylamino, : ' )
dimethylamino, N-methylcarbamoyl, N N-dimethylcarbamoyl, methylthio, methylsulphinyl,

25 mesyl, N-methylsulphamoyl, N,N-dimethylsulphamoyl, N-methylsulphamoylamino and
N,N-dimethylsulphamoylamino;

R R“, R* R¥ or R® are independently selected from Ci.salkyl, Cyealkanoyl,
Cisalkylsulphonyl, C;salkoxycarbonyl, carbamoyl, N-(Cr.salkyl)carbamoyl,
N,N-(Cir.¢alkyl)carbamoyl, benzyl, benzyloxycarbonyl, benzoyl and phenylsulphonyl;

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

A particular JBAT inhibitor is selected from any one of Examples 1-44 of WO

03/020710, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug

thereof, and the compounds of Examples 1-44 are incorporated herein by reference, Claims 1-



R21, R22, R27, Res, R3a or O-are independently selected from-0-, -NR36-,
S(Ox , -NR36C(O) NR36-, -NR36C(S)NR36-, _OC(O N=C-, -NR36C(O- or 11 007
-C(O NR36-; wherein R36 is selected from hydrogen or C, 6al kyl, and x‘lméV
0-2; 20 p, g, r and s are independently selected fromO0-2; R34 is selected
from hal o, hydroxy, cyano, carbanoyl, ureido, amno, nitro, carbanoyl,

mer capt o, sulwahapghz trifluoromethyl, trifluoronet hoxllib'r/dﬁﬁo@f){dzs et hyI

nmet hoxy, ethoxy, vinyl, allyl, et hynyI formyl, acety forrram

acetyl arni no, acetoxy, nethylam no, 4$et hyl arri no, N-methyl car barmyl ,

N, N- di met hyl car banoyl , net hyl t hi o, rret hyl sul phi nyl, 25 nesyl,

“ N-net hyl sul pR&FHA 03/QQONDGFQ?&0WP@GWE?HQPF§?I‘W refgrense. magwubh@ﬁﬂ‘ynlabﬁono and

N, N- di met hy|s§UJtéH}?dH3W09{mdzﬂﬂo1ﬁ%lectEQﬂmmBé@n <F30 or R35 are independently
selected from C, 6al kyl, G -6al kano 6al kyl sul phonyl ,

Cl . 6al koxycdslodewnp3 3—@a¢twaswnyl-7mmlﬂ1@aa %F@h@ma@ﬁaﬁ -R)4-R)-5-R)-

%2&@% UFS:’]?I’? tfszglg%ﬂg?&gx%@%%agu? I ca?!ﬁ{/}ééccgm é%xg) i;g%i‘? ?éfﬂaho)f?]&g% Se- sol vat e

of such a %dknzothiazepingt odrug thereof. A particular IBAT inhibitor i's

selected fr mneq8f . Fxal 52 1= 2 A5 (R

phar maceut i grq_‘?g%écce I?a uﬁg?;gg%n?,ﬁ gngﬁll uf Sy}@éﬁﬁ\?% @2%&2 %a?zgl q{) or a
prodrug theés%sd 6—pmﬂ¥®h@hwﬁﬁ@bm1]@zﬁ@quhm) -2 éﬁﬂ%b)rdpbl,&t ed herein
by referenceg e 1 1 1 JAN 7007 WD 20041005247 PCT/ GB2003/002811 - 45-

10 of WD 03/ 02071 arée also incorporated herein by reference. A particular.
MAT i'nhi bi t del-digtstiebatdd-fnthrimyb3meRetiie SN { & toeld-68)-i-caspAmaplybne of :

)1 éj IR;)XOIZO’S 31}% %G%Qg‘wéeaﬁ%gﬁg@%ﬂ)g Eaexgﬁ%}c ar}@kﬁoﬁi"f%}e@‘@ E Db nierhms- (R -4- (R

car banoyl rretlrﬂeéayﬂ)&@b@ylﬁ Shyt-Stphenyly ¢msthylttee-8-SN-h@h ool hadrwepycabamoyl-
1, 1-di oxo- 3- ylﬁt; l?‘m% gﬁ’e%lﬁ?}c&lﬂ Jhngtﬁ(fﬁ} @yh%%ﬁhﬁﬁéjl\lsfbenzoﬂuazepme,

(R-a-[N-(2-
2,3, 4,5, 6- pdalt- cacmﬁ tylestipl: ﬁ@amhmthylﬁemwm]((R)-w{N-[Z-(N-pynmxdm-Z-

e L e

gp% a- [nt&f'(lé)ﬁn@tf@am@h?yl 2 10 hydro-1. 5- b
roxye N ohee
ydr oxyet hyly) gaghas OXJg gﬁg;f m‘% @9 E@ el [2495 %ﬁ%%y( N- {

t hi azepi ne; - -et h

(R -a-[ N-( hm@@@wlbahwyl}bn@wmm@aﬂmw ]Zﬁésﬁztyﬂrah}rdro -1,5-
car bamoyl met@Xwlsmding, 4, 5-t et rahydro- 1, 5- benzot hi azepi ne;
1, 1- di oxo- 3- but ylI - - et hyl - 5- phenyl - 7- et hyl t hi o- 8ALI\I-((R)-ar{I\I-[2-(I\I-pyri md
i n-2- vyl ur eildogiexairbytdraskshgyphenyl-7-methylthio-8-(N-{(R)-o-[A'-(1-s-
benzyl) casd apRy|dRbRINYdian-SyitheByb@baabYBE S catbabry R BRI BZRPI ne;
tetrahydro-1,5-benzothiazepine;
: j 1,1-dioxo-3-butyl-3-ethyl-3-phenyl-7-msthylthio-8-(V-{ (R)-ot-[N-(2,3-

o dihydroxypropyl)carbamoyl]bcnzyl}carbamoy]méthoxy)—Z,S,4,5-te.trahydr0-1,5-

benzothiazepine;

25 1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-[N-((R)-0i-{ N'-[2-(3,4-dihydroxyphenyl)-
2-methoxyethyl]carbamoyl }benzyl)carbamoylmethoxy]-2,3,4,5-tetrah ydro-1,5-
benzothiazepine
1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{ (R)-o-[N'-(2-
aminoethyl)carbamoyl]benzyl jcarbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;

30 1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{ (R)-o.-[V'-(piperidin-4-ylmethyl)
carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine; or



1, 1- di oxo- 3- butyl - 3-et hyl - 5- phenyl - 7-nethyl thio-8-[N-((R) -a-{N-[2-(N-pyridin
-2- ylureido)ethyl]carbanoyl } 11 JAN 2007 ©
benzyl ) car banoyl net hoxy] - 2, 3, 4, 5-tetrahydro- 1, 5- benzot hi azepi ne;

1, 1- di oxo- 3-butyl - 3- et hyl - 5- phenyl - 7-nmet hyl t hi 0- 8- (N-{ 20
butoxycarbonylplperldln 4-yl net hyl ) car banmoyl | benzyl } car banoyl net hoxy) - 2, 3, 4,.
5- tetrahydrWo 20050054hzot hi azepi ne; PCT/GB2003/002811

1, 1- di oxo- 3- butyl - 3-et hyl - 5- phenyl - 7- pgg hyl thi o-8- (N-{(R)-a-[ N- (2, 3-

di hydr oxypropyl) car banoyl | benzyl } carbanoyl nmet hoxy)-2, 3, 4, 5-tetrahydro-1, 5-

benzot hi az
1, 1- di oxo- e tics ‘ngu RS R e o R B R Y Ry - a- N[ 2- (3, 4- dii hyd
; gxy p hle ;1y| )mahﬁmhm@bm:irqy;e}lgrazdyW?bcnﬁl}er:arbar;oyémeﬂgoxy)-z S :11 ,S-tetrahydro-
enz car etrahydro enzot hi azepi ne
l,l-dyoxo éP%Q%%#ﬂ%?E@%Y - 5- phenyl - 7- net%ylthlo 8-(N{ (R-a- FN—(Z-
am noet hyl )aora pmut}qﬁmgyctpta})le salt, solvate, solvate of such a salt or a prodrug thereof.
Car bamy| gret hoi‘)&?ﬂ&@orﬁ ‘hit?o]%l%t ﬁmﬁﬂi&? 5 fhr %ﬁﬁﬁ{%&%ﬁ@%ﬁ@%&% of tRpresent

, 1- di oxo- 3- bu
( R) a- [ N-( pnmmrmrmﬂwscydbmquyah )AAY 03!022825 Further suitable compounds possessing

or ?a?ﬁkkb%éf“‘*@%fﬁ%@%’dﬁﬁéﬂ%@%%5“%"“%"38%@?’%@9” b o benzothl azepine

1, 1- di oxo- 3- but yl - 3- et hyl - 5- phenyl -
dinethylaninosulphanDerthyI)caﬁba ’ \g-nzyl }
car banoyl net hoxy) -2, 3,4, 5-tetra ‘
pharmaceutically acceptabl e salt S
prodrug thereof. 5 Additional sR N inhibitors for conbination MA[h
conpounds of the present inventionlare thoge described in WO 03/022825.
Furt her suitable conpounds possessi
foll owing structure of formula (Bl): RRt NRZ R RY (BlI) 10 wherein:
One of R and RZ are selected from hy gen or Ct-6al kyl and the other is-
selected fromC.6alkyl; RY is selecteo.§r0n1hydrogen, hydr oxy, Ct.6al kyl,
Cl . 4al koxy and Ct. 6al kanoyl oxy; v

(BI)
10 wherein:
One of R! and R? are selected from hydrogen or Ci-¢alkyl and the other is selected
from C.calkyl;
R’ is selected from hydrogen, hydroxy, Cy.ealkyl, Cy4alkoxy and C;.galkanoyloxy;
R* is selected from halo, nitro, ¢cyane, hydroxy, amino, carboxy, carbamoyl, mercapto,
15 sulphamoyl, C_galkyl, Cp.galkenyl, Csgalkynyl, Ci.salkoxy, Cigalkanoyl, C;ealkanoyloxy,
N-(Cygalkyl)amino, N,N-(Cy.¢alkyl);amino, C; ¢alkanoylamino, N-(C;.sallcyl)carbamoyl,
N,N-(Cy.salkylcarbamoyl, Ci¢alkylS(0), Wherein ais 0 to 2, C;salkoxycarbonyl,
N-(C)-¢alkyl)sulphamoyl and N,N-(Cysalkyl)zsulphamoyl; |

v is 0-5;
20 one of R® and R® is a group of formula (BIA):
0
Rl %-
RIU R9 ﬁs R7
(BIA)

R* and R® and the other of R and R® are independently selected from hydrogen, halo,

nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, C;4alkyl,



Rs is selected fromhalo, nitro, cyano, hydroxy, am no, carboxy, carbanoyl,
nercapto, 15 sul phanoyl, C1.6al kyl, Cy6al kenyl, Ca6al kynyl Ct-6a|1kg;jr%/ 07
Cl. 6al kanoyl, Cl1_5al kanoyl oxy, N-(C.bal kyl)am no, N, N-(C . 6al kyl)2 N‘Ig)g
Ct . 6al kanoyl am no, N-(C _6al kyl)carbanmoyl, N, N-(d _6al kyl) 2Car banoyl ,
Cr-6al kyl S(O, wherein ais 0 to 2, Cy6al koxycarbonyl ,

N- (C - 6al kyl peadopimasmey| and NN- (Cl - 6al kyl ) zsul phanoy! ;pot/dro@0651120 one of
R4 and Rs is a group of formula (BIA): ,,RX- RRM 17 4R (BIA) R3 and R6 and
the other of R4 and RS are independentﬂ‘/l selected from hydr ogen, hal o,

nitro, cyanq dr oxy, car I c pt sul hanoyl ,
Ct. 4al kyl , Zfﬂéﬂ‘l}%ﬁuﬁn @é‘@&%%@%‘%@éﬁ%@é@w 11*1 °pCZ 4al kenyl |
ﬁZ I\f«(alcryzyl ﬁnﬁtcﬁaicmasma’ @Afﬂllldﬁaﬁﬁﬁﬁho,miﬁﬂdykﬁfﬁhﬂo XY, N(O 4a: kyl') ani no,
a - noy

N, N- (O . 4al @P{A’ §%¢§1@6& o @P’%@s’(’%‘%ﬂ %\Hgﬁ‘é? faﬁ%&ﬁf 083?1
W% 4al koxycam(gm%lhdﬁaﬁ@l aﬂcaNh JMGC)A &ﬂldypfwlffmioylawﬁerbin I aukd R%al &?t:omﬁdﬂlbpharmyl :

ereln 1] t he e R4, and goptlona y substitute
on carborim5 % 6‘!‘51? ?PBPEH %@‘?’ B@“ﬁléed"ficarbo yﬁﬁ?"rm - or -CH(Ra)-
wherein Ra i s hyXlisoQerN@®?- ,GB(CBanksﬂE[—I(B.T)dwbemmR(’)rshadro@nmgceﬁalkyl ad plis or
het er oaryl ; 2y\/nerei n RRng Ais optionally substituted by one or nore
substituent$® selected fromR1l7; 10 R7 is hydrogen, Cl.4al kyl, carbocyclyl or
het erocyclyl; whikingiAns Ryl ordetorptiyb matrbin Ringubs bptonsliycubsyituteyone eronoge

substi t uent f 5; Rs is hydrogen or G alkyl; R9 is hydrogen
or C -4al ky §b§%%%8% t)‘:?%]?&c;glglrl]’ . 4al kyl , carbocycl yl or heterocycl yl;

wher.ei n RIIJO i s Optis bydabdgey, C:aﬁkséu@bpqwluttedietblycmbé wereindt 'és eptibsAlly't uent s

selegted fr sul phi no, phosphono,

-p(g(mc)(%égmdﬂ fq); e %%STD?’%%%? (i) or -P(O(OR)(Rd) wherein R
e

and Rd are i ndepRtigh ¥d from C4alkyl; or RI1 is a group of
formula (BIB): Rg° hydrogen or Cy.4alkyl;

R is hydrogen, C;.4alkyl, carbocyelyl or heterocyclyl; wherein R'? is optlona]ly
15 substituted by one or more substituents selected from R";
RY is carboxy, sulpho, sulphino, phosphono, —P(O)(OR")(OR“), -P(O)(OH)OR"),
-P(O)OH)R? or -P(O)OR®)(RY) wherein R® and R® are independently selected from
Ci.¢alkyl; or R™ is a group of formula (BIB):

RM 13 0
15
R [ }r [Y}q l Ip" JJ‘

. 20 (BIB)
) | o wherein:
Y is =N(R%)-, -NR*C(O)-, -O-, and -S(0O)a-; wherein a is 0-2 and R” is hydrogen or
Ciaalkyl;
R is hydrogen or Cy.4alkyl;

25 R and R™ are independently selected from hydrogen, Calkyl, carbocyclyl or
heterocyelyl; wherein R™ and R may be independently optionally substituted by one or
more substituents selected from R2°;

R is carboxy, sulpho, sulphino, phosphono, -P(O)(OR®)(ORY), -P(O)}OH)OR®),
POXOE)R®) or -P(O)}OR*)(R") wherein R® and Rf are independently selected from
30 Ciealkyl;

p is 1-3; wherein the values of R may be the same or different;



14 13 O SR-* 9 pl2 1R 20 (BIB) wherein: Yis -NOV)-, -N(Rx)C(O-, -0-,
and -S(O a-; wherein ais 0-2 and Rx is hydrogen or C . 4al kyl; Zlom
hydrogen or Cl.4al kyl; 25 R13 and R14 are independently sel ect ed fr AN 7007
hydr ogen, Cl4al kyl, carbocyclyl or heterocyclyl; wherein R73 and R14 nay be
| ndependent |y optlonally substituted by one or nore substituents sel ected
from R20; R1BYQH048324bxy, sul pho, sul phino, phosphono, PCEEIOMRSIY OR) ,
-P(O(OH(OR), -P(O(OH)(R) or -P(O4Re) (Rf) wherein R and Rf are

i ndependently selected from30 C -6alkyl; pis 1-3; wherein the val ues of
R13 maybe the salirgoglr. different; 1 1 JAN 7007 WD 2004/005247

PCT/ GB2003/ 00281 48- qis 0-1; r is O- 3; wherein the values of R14 may be
the sanme or di ffms@ﬁswherw.&@v@m@ofﬁhénwbﬁﬁwh@nwm%en@f R O may be the same
or different; i’ié“ &erwﬁaemsbhﬁwmwgﬁeQaﬁne%zdfmaenpe the same or
different; 5 RI16, are | ndependently sel ectéd fromhalo, nitro,
cyano, hydroxy, amlrﬁiWhef@@rthﬁ)WeSQf& E&Mﬁ?ﬂlesﬁﬁ,ﬁr%&}cﬁe{?ﬂtsulphamyl Cl4al kyl ,
C24al kenylg C24agpie l; %M}OQ

N- (G 4al kyl ) an ?ir}om%kp (géﬁéﬁﬁeﬁfﬂgﬁ% ch%mf?f%ﬁ%%?m iRy anino,

N- ( CL. 4al ky [cyaiybesoy] meﬂar(t@flda Pyl @eﬁ%laﬁeﬂkenséxcwfﬁkwl Stakaxy:wherein a

0to 2 d 10
:\ISN- ( C?4a| k%l)%%ﬁkﬂﬁﬁgglﬁ@%*yé%% M%;@gg%ugll%)ég%@be | ndependent |y

optional |y %’dﬁ’é‘@?PPﬁt Ripe) %Wle%@% wybﬁév Enalpflecyamoyirgpilld (R0 ar e
I ndependent lphesnl A¢0 800, fcqghnnok@@a@onynlﬂ(@m@ymphaﬁa puhexy, am no, carboxy,

car ey o T G b b ok b SR By
NN- ( Cl 4al kylshiiatiteaen calﬁon@ylbab B:aﬁmykﬁm no N- (Cl4al kyl ) car banoy! , )
N N-(CL. 4al kyl) Zﬁﬁr bc?ﬁn are’in pen nkti¥ s§£c@dq’mm hato, nitro, cyano, hydroxy, amino, B
carboxy, carbamoyl, mercapto, sulphamoyl, Ci4alkyl, Ca4alkenyl, Cz.4alkynyl, Ciqalkoxy,
Cisalkanoyl, C; salkanoyloxy, N-(Ci.salkyl)amino, N,N-(Ci.qalkyl)amino,
15 C;.4alkenoylamino, N-(C;4alkyl)carbamoyl, N,N-(Ci4alkyl)acarbamoyl, C;.4alkylS(0O),
wherein a is 0 to 2, Cp.4alkoxycarbonyl, N-(C4alkyl)sulphamoyl,

N,N-(Cy4alkyl)sulphamoyl, carbocyclyl, heterocyelyl, sulpho, sulphino, amidino, phosphono,
-P(O)(ORY(OR?), -P(0)(OH)(OR?), -P(O)YOHR?) or -P(O)ORM(R®), wherein R® and R are
independently selected from Cygalkyl; wherein R' and R*® may be independently optionally
20 substituted on carbon by one or more R¥;
R* and R? are independently selected from halo, hydroxy, cyane, carbamoyl, ureido,
amino, nitro, carboxy, carbamoyl, mercapto, sulphamoyl, triflucromethyl, trifluoromethoxy,

methyl, ethyl, methoxy, ethoxy, vinyl, allyl, ethynyl, methoxycarbonyl, formyl, acetyl,

w

formarnido, acetylamino, acetoxy, methylamino, dimethylamino, N-methylcarbamoyl,
25 N,N—dimethyléarbamoyl, methylthio, methylsulphinyl, mesyl, N-methylsulphamoy! and
N,N-dimethylsulphamoyl;
or a pharmaceutically acceptable salt, solvats, solvate of such a salt or a prodrug thereof,
A particular IBAT inhibitor is selected from any one of Examples 1-7 of WO
03/022825, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug
30 thereof, and the compounds of Examples 1-7 are incorporated herein by reference, Claims 1-8
of WO 03/022825 are also incorporated herein by reference. A particular IBAT inhibitor
selected from WO 03/022825 is selected from any one of:



wherein a is 0 to 2, Cl.4al koxycarbonyl, N-(CL.4al kyl) sul phanoyl ,

N, N- (Cl4al kyl ) 2sul phanoyl, carbocyclyl, heterocyclyl, sul pho, suI phin

ami di no, phosphono, -P(O) (ORa)(ORb), -P(O) (OH) (ORe), -P(O)(ol)(RaﬂdANznm
-P(O (ORa) (Rb), wherein Ra and Rb are independently selected from

Cl_6al kyl ; wherein R19 and R20 nmay be independently optionally - 20
substituted avomewdosear by one or nore R22; R21 and R~-2 mymazdznndegendent|y

sel ected from hal o, hydroxy, cyano, carﬁl&am)yl , ureido; amno, nitro, :
carboxy, carbanoyl, nercapto, sul phanoy¥,” trifluoromethyl, trifluoronethoxy,
met hyl, ethyl, nethox et hox vi nyl vl . ethyn nethoxycarbonyl
fornyl, acetll}l‘dmxo) (R}’%'P?Fﬁ]rﬁ ~fbyl- 5&3@?‘9?@%&1@}((@1‘5‘&"&%}&% hyl am no,

di net hy! ani ra&ba:ﬂbyﬁﬁérmw@g hanméhydrczﬁmx%tdiaa@myl carbanmoyl, methylthio,
met hyl sul phi nyl N, N- dunet hyI sul phanoyl; or a

phar maceut i édl“ll‘gimé*é@e-’p@‘%iﬂfﬁﬂ%r%ﬁs) %ﬁ?%ﬁlsew'@?ro(f@ﬂf@xl’im%@ch a salt or a

pr odr ug thercgrg;mo ]&tmy%ggulsqgﬁah%'[l 1B B iatdpides Sel ected from any one of
Exanpl es 1- \XD or a phar maceuti cal | y acceptable salt,

sol vat e, s%llﬁa@@wo?@)s%réwylé %tbpilts (83—5@’%&]031%&1‘3@ -[¥Heqrwsymet lsarbwyélorrpounds

of Exanpl es ply {1} eSnto) iRyl £4s RELIGHR- IWan%tﬁﬁﬁﬂiﬁ@ Caims 1-8 of WO
03/ 022825 are also i ncorporated herein by reference. A particular |BAT

i nhi bitor détéercdSki-oryMetindE28piEnylS-Fel(Re-&¥ (farbormmatyleatameyl] 1 9 JAN

200 WO 20
-7 [ - D 9géﬁut o?ﬁ%'?th?ﬁﬁ%t(?%& élmhlﬂzgtr)lmlz?thmz[e&-m’( R) - (x- car boxybenzyl)

1, 1- di oxo-3

car banoy!| me'g3%0< -1~ ‘BOM) %ethbéﬁfbawyﬂ-phﬁnﬂ-ﬁbm@nidi\fl‘{l(%)z%ﬁi%ne

1, 1- di oxo %@m 8l car boxybenzyl)
carb m)yl In(gg( ﬁ‘(})}?os{&éiﬂ%ﬂmﬁgﬁt@#rmﬂ} ro- é’q@&g%%tg ﬁ.sgei%g@r (1)9'

1, 1-°di oxo- 3(PRyzoBiagsmine - 3- et hyl - 5- (R) - 5- phenyl - 8- (N-{

(R)-a-[N-( C%rsb@a% T8t &&J&?@? 9@&91)@ imtylbﬁ{}éﬁb&y]s {5)-5-phomyL.7-bromo-8-(f-{R)-0

car banoyl met hoxy) - 2, 3, 4, 5-f et r ahydro- 1 benzot hi azepi ne; 1,1-di oxo-3
(S)-3-butyl &= (@rh?girmghs(l)synbsn@"ﬁbvrml}cgrbelmpa{imemxy&zpr«ﬁ(te%ahb@ﬁymet hyl ) car banoyl ]
benzyl } camggggﬁ&&ﬁkhoxy) 2,3,4,5-tetrahydro- 1, benzothlazeplne
3,5-trans-1, 1-di oxo-3 eth%@ﬁ but | - 5- phenyl - 7- bronD 8- (N-{ -a-[N 10

(car boxyngt r%yﬁ Ferant Jadionpr3- e A2 Mlﬁrﬁgdr%tﬁﬁaﬁfh@y@-hmamtse( ®ro-1, 4-

benzot hi azepiR@irboxymethyl)carbamoyl]benzyl} carbamo lmethox -2,3.4,5-t trah dro-1,4- ‘
3,5-trans-| 1le0 38113 %)S - -eY]hy yg but yl - 4- h;;?jroxy 5 %) 5- phenyl - 7- br onp- 8

-(N { (R- é’emf’mla(‘??affeboxyrret hyl)carbam)yl]benzyl }

car banoy| metstyoxsk- -12143@& §etﬁﬁ13[bﬁf}¥§-g9m&m4metlﬂﬁﬁﬁ@g [ge :
3,5-trans- 1, 1- di oxo- 3-(R) - 3- butyl -4 hgdr oxy 5- phenyl - 7- br onp- 8
-(N{(R-a- (carboxymethyl)carbamoyl]benzyl}carbamoylmcthoxy) 3,4 5~tetrahy -1 4-

20 benzothiazepine;
3,5-trans-1,1-dioxo-3-ethyl-3-butyl-5-phenyl-7-methylthio-8-(¥-{(R)-c-[N-(2-

- silphoethyl)carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,4-
) . benzothiazepine ammonia salt;
1,1-dioxo-3-(8}-3-ethyl-3-butyl-5-(S)}-5-phenyl-7-methylthio-8-(N-{ (R)-o-[N-

25 (carboxymethyl)carbamoyl]benzyljcarbamoylmethoxy)-2,3,4,5-tetrahydro-1,4-
benzothiazepine diethylamine salt; and
1,1-dioxo-3-(R)-3-ethyl-3-butyl-5-(R)}-5-phenyl-7-methylthio-8-(N-{ (R)-o-[N-
(carboxymethyl)carbamoyli]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,4-
benzothiazepine diethylamine salt; |

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

Additional suitable IBAT inhibitors for combination with compounds of the present
invention are those described in WO 03/022830. Further suitable compounds possessing
IBAT inhibitory activity have the following structure of formula (CI):



[ N- (car boxynet hyl ) car banoyl | benzyl }

car banoyl net hoxy) - 2, 3, 4, 5-tetrahydro-1,4 benzot hi azepi ne; 1 '
3, 5-trans-1, 1- di oxo- 3- et hyl - 3- but yl - 5- phenyl - 7- met hyl t hi 0- 8- ( N- { (t%;%ﬁﬁﬂw7
(car boxynet hyl ) car banoyl ] benzyl }car banoyl net hoxy) -2, 3, 4, 5-tetrahydro-1, 4-
20 benzot hi azepi ne; .

3, 5-trans- 1, Wodio@os28- et hyl - 3- but yl - 5- phenyl - 7- net hy| t PERCRRIEER11
(R-a-[N--(2- -50-

sul phoet hyl ) car banoyl ] - 4- hydr oxybenzyl } car banoyl net hoxy) - 2, 3, 4, 5-tetrahydro-
|, 4- benzot hi azepi ne anmoni a sal t;

1, 1- di 0x0- 3- (S) - 3- et hyl - 3- but y! - 5 ( SK Byp#nyl - 7- met hyl t hi o-
25 (carboxynet hyl ) car banoyl ] benzg? Al herTo ne;hoxy) 2,3,4,
benzot hi azepi ne di et hyl am ne salt;
1, 1- di oxo- 3- (R) - 3- et hyl - 3- but yl - 5-
(car boxynet hyl ) car banoyl ] benzyl Fk
benzot hi azepi ne di et hyl am ne salt; a pharnmaceutically acceptable salt,
sol vate, solvate of such a salt or a pFfodnug thereof. Additional suitable

| BAT i nhibitors for conbination with éQnp@unds of the present invention are
t hose described in WO 03/022830. Furthe#xSuitabl e conpounds possessing | BAT
inhibitory activity have the follow ng st®i¢ture of formula (C): 1 1 JAN
2007 WD 2004/ 005247 PCT/ GB2003/002811 -50- 6 RSROOSOR 41 / R R'R
3R i \'/ (R% (C) wherein: One of & and R2 are sel ected from hydrogen
or CL6al kyl @&pgid.-he other is selected 5 fromC -6al kyl; Wand R3' are

i ndependent |y sel ected from hydro hydr oxy, am no, nmercapto i)

8-(N-{ (R)-a- [N
5-tetrahydro-1, 4

R¥Z-nmethylthio-8-(N-{ (R-a-[ M
pi*hoxy) - 2, 3, 4, 5-tetrahydro-1, 4-

One of R™ and R are Selecte from hydrogen or Cy.calkyl and the other?s selected
5 from Cigalkyl;

R* and RY are independently selected from hydrogen, hydroxy, amino, mercapto,
Crsatkyl, Cy galkoxy, N-(C,salkyl)amino, N,.N-(C;.salkyl);amino, CyalkylS(O), wherein a is
0to2; |

R® is selected from halo, nitro, cyano, hydroxy, amino, catboxy, carbamoyl, mercapto,

10 sulphamoyl, Ci.galkyl, Cosalkenyl, Cyealkynyl, Ci.galkoxy, Cigalkanoyl, Cy.¢alkanoyloxy,

N-(Cy.salkyl)amino, N,N-(C.galkyl)zamino, Cq.galkanoylamino, N-(Cygalkyl)carbamoyl, -
N,N-(Ci.salkyl),carbamoyl, C;6alkylS(O), wherein ais 0 to 2, Cy.salkoxycarbonyl,
N-(Cy.salkyl)sulphamoyl and N,N-(C;.salkyl}zsulphamoyl;

vis 0-5;
15 one of R* and R® is a group of formula (CIA):
J-LhJX—
RID R 8
(CIA)

R? and R® and the other of R and R® are independently selected from hydrogen, halo,
nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Cyqalkyl,

20 Casalkenyl, Ca4alkynyl, Ciualkoxy, Cryalkanoyl, Cr4alkanoyloxy, N-(Cy-alkyl)amino,
N,N-(C;4alkyl),amino, Cy.4alkanoylamino, N-(C;.4alkyl)carbamoyl,
N,N-(Cygalkyl),carbamoyl, Cy.4alkylS(O), wherein ais 0 to 2, Cyalkoxycarbonyl,
N~(Cyalkyl)sulphamoyl and N,N-(C14alkyl);sulphamoyl; wherein R and R® and the other of

R*and R® may be optionally substituted on carbon by one or more R'S;



G .01kyl, Cl-6allcoxy, N-(CL.6allcyl)amno, N N (Cl.6alkyl)Z2an no,

Q. 6alkyl S(Oa wherein ais 0 to 2; Rz is selected fromhalo, nltl’f ﬁﬁ%}ﬁ
hydroxy, am no, carboxy, carbanoyl, nercapto, 10 sul phanoyl, Cl.6 ﬂyj

C2- 6al kenyl, C7._6allcynyl, C.6al koxy, Cl- 6al kanoyl , C1. 6al kanoyl oxy,

N-(Cl . 6al kyl )am no, N, N-(CI . 6al kyl ) 2am no, Cl . 6al kanoyl am no,

N-(CL. 6alcylywmobanoyl , N, N-(CL. 6al kyl ) 2Car banmoyl , Chchashgh/®esd) a wherein a
is 0to 2, Cl.6al koxycar bonyl, N-(Cl-6alkyl)sul phanoyl and

NN-(Cl_6aI kyl ) 2SUl pharmyl vis 0-5; 15 0one of R4 and RS is a group of

formula (ClA): ) and_ th t hey.of R4 and
RS are independeﬁ g s%&e) '%%r#%ﬁr"6’8%rﬁnﬁhlﬁlhR‘g°geﬁﬂ¢U‘,%Lk@fﬁﬁéfs(bﬁydroxy,
am no, carb@xy, carbanoyl, nercapt o, sul pham)yl Cl4dal kyl , 20 CZ4aI kenyl ,

Cuatlny! O LRI o AL RPN T b o

N, N- (Cl4al kyI )2am I No, car
N, N- ( Cl4al kylkb)smnalltstsalnngdfmnml a4a| kyI S(O a V\/nerel naiso to 2,

Cl4al koxycar bonyjs, 43l ul phanoyl ;
wherein and 2 iﬁgﬁc{g%é M)“%?w%@é%fe@@%g%‘g% rfaﬁi substituted
on car bon byuham:emdvbymmloemmeubslimintsls&wctﬁd)@@nllﬁo 2004/ 005247 PCT/ GB2003/ 002811

-51- Xis -0-, or -CH(Ra)-; wherein Reis hydrogen or
Cl _6al kyl and b |55@mfmﬁ( B&dls aryl or heteroaryl; wherein Ring Ais

opt| onal |y substhlﬂh}@@gblyDrdhealJ@)ﬂ more substituents selected fromR17; 5 If
i's hydrogen, Cl.gal} cl 1 B8 BERCMG! B

opti onal I%) subsl'gl tﬁ&gge‘gy O%[gylorayl‘loc}%i stQ:Ie ufe]n‘%ﬁémslﬁ\?egsﬁ:‘gg 1-Fﬁom R5 Rsis
hydr ogen rS@EtltnfaﬂmneOfmgfelsgbsﬁ‘}léfﬁw@ﬁeﬂ)fﬁ’f@i( 4al kyl ; R10 is hydrogen,

CL: 4al kyl, car bogy gloho) sllfto CBHG phbspn il @@)@18?(9Rﬂﬁ BE0joaReRYy 10

substituted b stituents selecte i s carboxy,

sul pho, sul pff P@m@%&ﬁﬁQXQR%CHDl@W)@%WmdPQ@W}L&f(l@edﬁP(HO)(OH)(Rd) or
-P(O ( CRC( Rdjman@@ro{eghlsaga@@oﬂgbr@mg(a;Mependent |y selected from -6al l cyl;
or R" is a group of fornmula (C] B):

R” B g
R Y]_ﬁBNJ‘
1'{:2
15 (CIB)
wherein: .
Y is —-NR"Y-, -NR"C(O)-, -O-, and -S(0)a~; wherein a is 0-2 and R" is hydrogen or
Cralkyl;
R is hydrogen or Cyqalkyl;
20 R and R™ are independently selected from hydrogen, C;4alkyl, carbocyclyl or

w

heterocyclyl; wherein R'? and R™ may be independently optionally substituted by one or
more substituents selected from R*;

RY is carboxy, sulpho, sulphino, phosphono, -P(O)(OR®(ORY, -P(O}OH)XCOR®),
-P(O}OH)R®) or -P(O)OR*R) wherein R® and Rf are independently selected from

25 Cpeatkyl;

pis 1-3; wherein the values of R may be the same or different;

qis 0-1;

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;

30 n is 1-3; wherein the values of R” may be the same or different;



14 19 ORSRr YJ9 L JpNJ R12 15 (CIB) wherein: Yis N(R-, -N9CO) -
-0-, and -S(Oa-; wherein ais 0-2 and R is hydrogen or Cl 4al kyl ; %ﬁ
hydrogen or C, Aal kyl; 20 1(13 and R14 are independently sel ected fr& NZUW
hydr ogen, G 4al kyl, carbocyclyl or heterocyclyl; wherein RL13 and R14 nay be
I ndependent|y optionally substituted by one or nore substituents sel ected
from R20; R13Q 04082 oxy, sul pho, sul phino, phosphono, PFCTRGEEREORI( OR) , '
- -P(O(OH)(OR), -P(O(OH)(R) or -P(O)fg?‘)(Rf) wherein R and Rf are

i ndependently sel ected from 25 Cl1. 6al ky S 3; wherein the val ues of
R13 may be the s B el afle val ues of
R14 may be the sgnn’gRor (gk %%rngdra] e;nden‘ri#ke?ec%d%m mv\lhalo mgo%?’aﬁl %lxg's o'fb’ R10 may
be the sane ceboxji, fatmment mercgo,ulpkamby3 Ciaalkel Cbsalkeind, Cradlkynsl, 6f+aRPxyay be t he

sane or differ .9 V\Q”% 03/002811 -52- 516,
R17 and R 8 ar%j%ﬂy&epéﬁlgﬁ%l{lﬁgps&éfzé%t @%rom hgﬁmﬁiﬁ Eﬂﬁé&’ cyano, hydroxy,
am no, car BoxykaneviannerdiH{(C el capanwyl, HiY- %aﬂﬂmﬂhcaﬂ@mﬂﬂaﬁ 1S 4al kenyl ,
C24al kynyl \ﬁi ﬁHﬁ%YoZ gf}ﬂk%ﬁéﬁﬁwlm(&héﬁ% %?&%gﬁé I N- ( Cl - 4al kyl ) am no,

N, N- (Cl4al 2am no, % car banoyl ,
N, N- (O 4al kyY G eeplisd e phamoyl; wbﬁrwR (16) aAGR ypaey bt independantly opto Iy

Cl4al koxycarsmgmedo{l\l-c&gﬂ Wahk¥l agtkphamoyl and N, N-(Cl4al kyl )Zsul phanoyl ;
wherei n R16, 7 be i ndependent]%ai/RZI ptionally substituted on
&

R
carbon by one orR m@ﬁz@nc{@@@ﬁw%@m rarfyant NYArey) 48iR%d f r om hal o,

nitro, Cyancba:bbzwjés@ﬁ)ho ﬁﬁibf&%to saaﬁmwcl ?Jp@%myl @4ﬁ%§;pc1@mbﬂhamyl
Cl. 4al kyl 4al | ceny F 1. 4al kanoyl

Ci _A4al kanzﬂll%%i} a“Nd'(%H hﬁ‘ﬂ?&lﬂ‘)} Qyﬁph@lkyW‘( ﬁélf“ Zﬁﬁlﬁi’mo -
Cv4al kanoyl axmmmoﬁhﬂ% M&yMMMﬂWWN—MlM%a%H@YII T2RRIB@IPY! )
Cl . 4al kyl S(Q c i &1 %Igyﬁ car bony -
N-(d 4al | cyl }fﬁf‘kﬁiﬁw, 14 KP—":P%TW A0Sy ‘a car bocycl yl ,
het er ocycl yly, N,EQOJ.@lhyl)zsﬂpHatmbyln@:boayﬂ)dil Hamxocﬁﬂ]psqﬂpﬁmaulphino, amidino, phosphono,
-P(0)(OR*(OR), -P(O)OH)(ORY), -P{ONOH)R®) or -P(O)(OR*(R®), wherein R* and R® are
15 independently selected from C;galkyl; wherein R' and R® may be independenﬂy optionally

substituted on carbon by one or more R%;
R™ and R* are independently selected from halo, hydroxy, cyano, carbamoyl, ureido,
amino, nitro, carboxy, carbamoyl, mercapto, sulphamoyl, triflucromethyl, trifluoromethoxy,
roethyl, ethyl, methoxy, ethoxy, vinyl, allyl, ethynyl, methoxycarbonyl, formyl, acetyl,
20 formamido, acetylamino, acetoxy, methylamino, dimethylamino, N-methylcarbamoyl,
N,N-dimethylcarbamoyl, methylthio, methylsulphinyl, mesyl, N-methylsulphamoyl and
N, N-dimethylsulphamoyl;
or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, )
A particular IBAT inhibitor is selected from any one of Examples 1-4 of WO
25 03/022830, or 2 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 is selected from any one of:
1,1-dioxo-3-butyl-3-ethyl-4-hydroxy-5-phenyl-7-(N-{ R)-c-[N-
30 (carboxymethylcarbamoyl]benzyl}carbamoylmethylthio)-2,3,4,5-tetrahydrobenzothiepine
1,1-dioxo-3-butyl-3-ethyl-4-hydroxy-5-phenyl-7-(N-{ (R)-0-[N-(2-sulphoethyl)carbamoyl]-4-
hydroxybenzyl }carbamoylmethylthio)-2,3,4,5-tetrahydrobenzothiepine ammonia salt



-P(O (M OR0), -P(O (OH) (Orr), -P(O(OH)(1r) or -P(Q(OR)(R), wherein R and
Rb are 15 independently selected from Cl4al kyl; wherein R19 and 52P1g§q ﬁﬁ

i ndependently optionally substituted on carbon by one or nore R22 Mg
R22 are independently selected from hal o, hydroxy, cyano, carbanoyl, ureido,
am no, nitro, carboxy, carbanoyl, nercapto, sul phanoyl, trifluoronethyl
trifl uoromet eeyusnesaet hyl , et hyl, nethoxy, ethoxy, V|@MbGth&&leethynyl

met hoxycar bonyl, fornyl, acetyl, 20 forpam do, acetyl am no, acetoxy,

met hyl am no, di nmet hyl am no, N—nethylcaFBanDyl N, N—dlnethylcarbannyl,

met hyl t hi o, nethyl sul phinyl, nmesyl, N-neth Isul phano and

NN, i 1ot by RGBT 5-c0y1-hyrsabeun T U8 ocretos ot Brbemll | sol vat e,

sol vat e of A particul ar 1BAT i nhibitor
is sel ect edg#%glr%?lé%ﬁllﬂgﬁg}r%’ ,42;99&51?30&%&@%;“\%&25 03/ 022830, or. a

phar maceut i ééidlﬂyo'ét?@@bﬁ'&ﬁWH‘bHiWW‘%R?FW&F’éN-[wa@QMQ lofthieradWmetssdll t or a

prodrug thg&@@ﬁymﬁﬂgﬁﬁgngg@qgﬂm G&QKﬁ%QEQIeS 1-4 are incorporated herein
by reference Clainms 1- 1022830 are al so i ncorporated herein by

referenceld quﬁlmaewﬂ@aﬂy ﬁ_wablwﬁltbﬁoiveﬁe solyalp sluelya faft ot MCAO8IhereoiB30 i s

sel ected from anyiigies @J.ltabﬂ: IBAT mh1b1tors for combmauon with comlgounds of the %resent
1- di oxo- 3-butyl - 3-et hyl - 4- 0)

en
(car boxymet HVF’}‘E‘&?IBWE]“E@F&WVY%8?’8&%%@%\’@{9@!‘%% WP@“@S HOSSQS‘EI%% r ahydr obenzo
thi epi ne 1A Cin@%Roryg addivity havd tiRESEwirg syl @ o2 ey | - 7- (N-{
(R) -a-[ N-(2-sul phoet hyl ) car banoyl | - 4-
hydr oxybenzyl } car banoyl net hyl t hi o) - Zﬂ%
salt 1 1 JAN 2007 WD 2004/00524% PG/ G
1, 1 i 0X0- 3- but yl - 3- et hyl - 4- hydr oXy
I] “car banoyl et hyl t hi 0} - 2, 3, 4, 5; tk
1, 1- di oxo- 3- butyl - 3-et hyl - 4 hyd!oxy-.
)met hyl] carbanoyl nethylthio }-2, 3,4
pharmaceutically acceptable salt, so
prodrug thereof. Additional suitabl i nhibitors for conbination with
conpounds of the present invention ar hose described in WD 031022286.
Further suitable conpounds possessing MR, inhibitory activity have the
followi ng structure of fornula (D): R6 q': /IORV R SR RR Mg

10 (DI)

wherein:
R' is selected from hydrogen or Cy.salkyl;
One of R* and R? are selected from hydrogen or Ci6alkyl and the other is selected
from Cy.galkyl; _
15 R* and RY are independently selected from hydrogen, hydroxy, amino, mercapto,
_ ”“) Ci-salkyl, Cy-¢alkoxy, N-(Cysalkylyamino, N, N-(C;salkyl}zamino, Ci.4alkylS(O), wherein ais
Oto 2;
M is selected from -N- or -CH-;

R*is selected from halo, nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto,

V@-qgtrahydrobenzothiepine anmoni a
0103/002811 - 53-

sheny -R? {N-[ a- (car boxy) - 2- fluorobenzy
bepzot hi epi ne; and

@ -ﬂ {N-[1-(carboxy)-1-(thien-2-yl
tekrahydrobenzothleplne 5 o0r a

" solvate of such a salt or a

20 sulphamoyl, C;salkyl, Ci.ealkenyl, Cagalkynyl, Cigalkoxy, Cyealkanoyl, Ci.salkanoyloxy,
N-(Cysalkyl)amino, N,N-(Cy.salkyl)zamino, C, salkanoylamino, N-(C;.¢alkyl)carbamoyl,
N,N-(C,.salkyl)carbamoyl, Cr.salkylS(O), wherein ais 0 to 2, Cy.salkoxycarbonyl,
N-(Crealkyl)sulphamoyl and N,N-(Cy.salkyl)zsulphamoyl;

v is 0-5;
25 one of R? and R® is a group of formula (DIA):



Rs RY i (R%10 (D) wherein: Wis selected fromhydrogen or Cl1.6al kyl;
One of R1 and R2 are selected from hydrogen or Cl.6al kyl and the other is ,
selected from Cl.60yl; 15 Rx and RY are independently sel ected from 1JAN 2007
hydr ogen, hydroxy, am no, nercapto, Cl-6alkyl, Cl.6all coxy,

N- (CL. 6al kyl )ami no, N, N-(CLl.6allryl)2am no, C -6alkyl S(Oa wherein ais O
to 2; Mis ssloptmeszirom -N- or -CH; Ra is sel ected fpemairads@ozsiii tro, 1
cyano, hydroxy, am no, carboxy, carbanq&%, nmercapt o, 20 sul phanoyl,
d _6al kyl, C2.6al kenyl, C2-6al kynyl, CI7%al koxy, d _6al kanoyl,
Cl _6a] kanoyl oxy, N-(d -6al kyl)am no , N- (C1. 6al kyl ) 2am no,
d - 6al kanoyl am no, N (Cl-6al kyl)carl |, N, N (d-6al kyl)2carbanoyl,
C -6al kyl S(O a wherein ais 0 to 2, batfkoxycar bonyl , .

N- (CL. 6al kyl ) sul phanmoyl and N, N- R phamoyl ; v is 0-5; 25 one of
R4 and Rs is a group of formula (DIAFR I 9 2007 WD 2004/ 005247
PCT/ GB2003/ 002811 -54- A 2?8~ RI1 X®* RioRRONR' (DIA) R3 and R6 and the ot her
of R4 and Rs are independently selec;g%g%ron1hydrogen, hal o, nitro, cyano,
hydr oxy, am no, carboxy, carbanoyl, bto, sul phamoyl, C1.4al kyl, 5
ﬁz??: Ilzelnil 3 C2. 4 deyi mf kfd( %éﬁéﬂl@ﬁnlﬁl anzcl@_%ﬁ! ikﬁ%ﬁi%bx}tlg@éle&fﬂ HheRRaapRy, halo,

al kyl ) am no, . 4a m no, a 0 no

N- (O - 4al kyPPBY%E ?KYP\I?IN-H?’@FI%@% Yl METLARL, |S‘?131?§{“£§HTEW%(’®), wherein a
:\ISN?( tC(i 4215I SRR I wmlkdxy"d}hﬂmoy}’?lwﬁgb?h t-lr?n@nd?in?f R4 and R5

, .4a S amoyl erein e other o an
may be opti é‘yr{i%‘%y*hﬂéﬁg%‘ﬁ“%i&lé%ﬁ%ﬂﬁ%‘&??ﬁ%&gvmgﬁéﬁﬂ?“ re R16; 10 Xis -0-,
-N(RV) -, - SNIO(Dalkyl)eLbdntdsd, CialMyiS(@), whérein a & (hipdr Ogelkoorarbdnybal kyl and b i s
0~ 2 R NG AKS A buanddfi 58 RAH, D BhandTh Whefid @ PR QAU St | UL

by one or

R* and R? may be optionally substituted on carbon by one or more RS,
10 X is -O-, -N(R"-, -8(O)p- or -CH(R")-; wherein R" is hydrogen or Cy.alkyl and b is 0-
2, '
Ring A is aryl or heteroaryl; wherein Ring A is optionally substituted by one or more
substituents selected from R'7; '
R’ is hydrogen, C4alkyl, carbocyclyl or heterocyclyl; wherein R’ is optionally
15 substituted by one or more substituents selected from R'%;
Riis hydrogen or C;4alkyl;
R’is hydrogen or C;.salkyl;
RY is hydrogen, C,4alkyl, carbocyclyl or heterocyclyl; wherein RWis optionally
substituted by one or more substituents selected from R'%;
20 R is carboxy, sulpho, sulphino, phosphono, -P(O)(OR%(ORY), -P(O)(OH)(ORS), | )
-P(OXOHRY) or -P(O)(OR”)(Rd) wherein R® and R® are independently selected from
Cy.salkyl; or R' is a group of formula (DIB) or (DIC):

RM* . gB 0
RISILH YI-—H\LI pN’I'L 8 NJL
112_12 .

(DIB) (DIC)

25 wherein:
Y is —-N(R™)-, -NR"C(0)-, -NRMCOYCRRY),NR"C(0)-, -O-, and -$(0)a-;
wherein ais 0-2, v is 1-2, R® and R are independently selected from hydrogen or C;salkyl
optionally substituted by R and R" is hydrogen or C;_salkyl;



substituents selected fromR 7; R7 is hydrogen, G 4alkyl, carbocyclyl or

het erocyclyl; wherein R7 is optlonally 15 substituted by one or nore
substituents selected fromRs; Ris hydrogen or Cl4alkyl: R9 is hydrbdeil?
or Cl-4alkyl; R10 is hydrogen, Cl-4al kyl, carbocyclyl or het er ocycl yl;
wherein R1O is optionally substituted by one or nore substituents sel ected
from R19; 20 W 200400627 boxy, sul pho, sul phino, phosphomzr/caR@pEOR ) (ORd) ,
-P(O(OH(OR), 3 -P(O)(OH) (Rd) or -P_(@(CR)(Rd) wherein R and Rd are

i ndependently selected fromCl-6al kyl; or RI1 is a group of formula (D B) or
(DO: R14 R 13 zqsh S@O\I— CB i R12 (DIB) (DIC) 25 wherein: Y is
-N(R) -, -N(R)(0)- éR) NNR C(O-, -0-, and -S(O a-; wherein a
is 0-2, vis 1- 21113I%Bd drdiﬂldeaemdenﬂmddpmdcﬁ@mhyﬁmg@t écatakw ¢arloycigt dr ogen or

1 3an oo 54801 RBUHRA R cabpdfbni Dl sl ER Bmiar”s, ¢ 7

Cl4al kyl ; REBJRf dn@bdndpwndmmwélmswbynts@d bictng dr fapre wﬁay@ﬂwehcte{,‘l 4al kyl ,
car bocycly giteterocyclyl; and when q is 0, Rl4 may additionally be

sel ected fromnhydr Oxy; wherein RI3 and Rl14 may be |R?dependentl optionally
substituted by oR€ iosarhenysulphshsnhineepiosphaws, é’é@)ﬁ@R°)® X SHOKCH)ORDs i s

X5l (TSI ST LR 0.

from d _6al tkylp is 1-3; wherein the values of RL3 may be the sane or

di fferent; 10 Op is51-8-whereln theSvafiesor MhBL Al R8e Yalitagsh;0Of R14 may be the sane
or dlfferent mi s 0-2; wherein the values of RLO may be the sane or
differenti® n is98%BL wherein the val ues of R7 may be the sane or different;
Ri nng i s a nitrpgem; Whakathelaley Ry Ghayive Melahd drdtrRgngn car bon by one group
sel ected 15 from, Rﬁ_% and QtlonaH{M adgl %l onal |y _substituted on carbon by
one or nore Rte: B4h V\)ﬁ ﬁ values O may be the same or different;

n is 1-3; wherein the values of R7 may be the same or different;

Ring B is a nitrogen linked heterocyclyl substituted on carbon by one group selected
15 from R*, and optionally additionally substituted on carbon by one or more R*; and wherein
if said nitrogen linked heterocyclyl contains an -NH- moiety, that nitrogen may be optionally
substituted by a group selected from R%;
RY, RY and R™ are independently selected from halo, nitro, cyano, hydroxy, amino,
carboxy, carbamoyl, mercapto, sulphamoyl, C;_salkyl, Cz4alkenyl, Co.aalkynyl, Ci4alkoxy,
20 Cigalkanoyl, Ci4alkanoyloxy, N-(Ci4alkyl)amino, N,N-(C,4alkyl);amino, '
C;.salkanoylaming, N-(C;4alkyl)carbamoyl, N,N-(Ciualkyl)carbamoyl, Ci4alkylS(O)
whereinais 0 to 2_, Cr.4alkoxycarbonyl, N-(Cy-4alkyl)sulphamoyl and
_' ) N,N-(Cr4alkyl)zsniphamoyl; wherein R* R" and R'® may be independently optionally
' substituied on carbon by one or more R?‘I;
25 RY . R® R* and R*® are independently selected from halo, nitro, cyano, hydroxy,
amino, carboxy, carbamoyl, mercapto, sulphamoyl, Cisalkyl, G, 4alkenyl, Coqalkynyl,
Ci4alkoxy, Ci4alkanoyl, Cy.4alkanoyloxy, N-(C,aikyl)amino, N,N-(C;.salkyl),amino,
Ci4alkanoylamino, N-(Cy4alkyl)carbamoyl, N,N-(C4alkyl),carbamoyl, C4alkylS(O),
wherein ais 0 to 2, Cy_salkoxycarbonyl, N-(C.4alkyl)sulphamoyl,
30 N,N-(Cy4alkyl)asulphamoyl, carbocyclyl, heterocyclyl, benzyloxycarbonylamino, sulpho,
sulphino, amidino, phosphono, -P(O)OR*{OR"), -P(O)(OH)(ORY), -P(O)(OH)R®) ar
_P(O)ORY(RP), wherein R® and R are independently selected from Ci.¢alkyl; wherein R,

R? R* and R® may be independently optionally substituted on carbon by one or more R%,



if said nitrogen |linked heterocyclyl contains an -NH noiety, that nitrogen
may be optionally substituted by a group selected fromR25; R b, R7 and
R18 are independently selected fromhalo, nitro, cyano, hydroxy, arfihgAN 7007
car boxy, carbanoyl, mercapto, sul phanoyl, d 4al kyl, C2-aal kenyl,

C2- 4al kynyl , d -4al koxy, 20 Cl-aal kanoyl, Cl4al kanoyl oxy,

N- (Cl . 4al ky| Y&#014885247N, N- (C1. 4al | cyl ) 2anl i no, C1. 4al karfayeRAa3AeRs11

N- (Cl. 4al kyl ) car banoyl, N, N-(Cl. 4al | cy|3ggacar banoyl , Cl4al kyl S(O) a vvherel n a
is 0 to 2, Cl.4al koxycarbonyl, N-(CL.4al kyl)sul pharmyl and

NN- (ORI kyl ) 2sul gh mﬂam%g&g&u?se@eczﬁﬁ%ﬁ% ﬂ%ﬁé&m@gm‘?ﬁﬁ?ﬁg‘% ’R24 and

optionally substituted on ¢ one or nore
R26 are i ndepiademcgbent echamgyh mmﬁcalsrdphamow mﬂu@y@zﬁbyl ngmﬁhﬂxmm no,

boxy, , | kynyl ,
G dar kony. LT RSULBESEOP ol AR Shon kP iyl £ ST
N, N- (G - aal Ifqrm)@aim agetylam@p, a¢etoKa Sy otimphylauing.4Y- mpqhyleabwbyl

N, N- ( CL. 4a) Iyl h2eal, Ramny K i
d_4al kox?c?llgonyl N(ngligal k@%‘%ﬁ%ﬁ@%‘iymg SR N G I?}i’ 3’2su| phamoy! ,

car bocycl yl NAréethylsyiehamoylpenzyl oxycar bonyl ani no, sul pho,  sul phi no,
ani di no, phOSphOﬁ’@ is caftol), hiR) £u(}'ﬁliﬁa; pho?;(h@)c{, {(OREIGR or

-P(O)(CRa)( are i ghdent |y seh?ected rom C1. 6al kyl ;
wher ei n R19 (R&Q‘{ @d@@g@ @ﬁ‘éfg% eARiedrprRrenpt selseisd 9 subst i t ut ed
on car bon b)c1 1or nore R22; 1 1 JAN 2007 WD 2004/ 005247 PCT/ (B2003/ 002811
-56- R23 and e alg, |ndependentl | ected_from hal o, hydr cyan

car banmoy! IV ur ei S% is sglepthbirorp @ﬁ‘yf(éa?aﬁ‘éwl c&éﬁnﬁ’éﬁ’ﬂﬂ}‘?“yl &f@?ﬁf‘iﬂfb"gﬂi phanoyl_,
tlr: f: uor OE‘Etcbﬂémoﬂ JN-{d, wqm)aabimyy ],CNN (cafﬁhwl)caleﬁiaw,,b?ﬁat ba?zglox)ahbmw,i vinyl,
allyl, ethy met hoxy.c ornyl, acetyl, or mani do, acetyl am no,
acet oxy, me%@ﬁ’g %@1 %“ﬁ@toﬂ)ai am no, N-nethyl carbanoyl, 5

NN- di et hy| cas prermackyticatint doydptahle aalt, Badbamy bkalvrtgdfismpl a, salrassydrodiiy: thertdfy | sul phanoyl
and N, N-di net hyl sul. ; J rhox | || o4y phosphori c,
B0 (R ) ( Or) YRR it B By b i BUGI P UEETET
and Ro ar® |Oﬁv@é1?é6.cbenphqrmmhtweli)eatcffptablnsalmsol&id:, kglivate AfGuebsait or smbdreg ed from
G -6al kyl, Gl.&p 'aﬁ@ﬂ@?&mqﬁ%&s?giﬁ%&ﬁpﬁeﬁh%%ﬂc n{)p@ ate‘é%'e}é é%ﬂgnz ¢1mmsclar banmoyl

N (Cd _6al kyI car’banoy carb , enz oxycar bonyl ,
benzoyl and 1BREVA 23RS alsoomco@ommméwaeramqayk a%@ﬁmm%méﬁ)it@r sol vat e,
sol vat e of gagggedqm?@wo@pozgzggrf)ggegtgdﬁgﬁ%?}pgmofA particular I BAT inhibitor is
sel ected from any one of es 1-3
1,1-dioxo-3,3- chbutyl-S-pheny1-7-meﬂ1ylth1o—8~(N-{ (R)—a—[N—((R)—l -carboxy-2-methylthio-
20 ethyl)carbamoyl]-4-hydroxybenzyl Jcarbamoylmethoxy)-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}-4-hydroxybenzyl } carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-
benzothiadiazepine;
25 1,1-dioxoe-3,3-dibutyl-5-phenyl-7-methylthic-8~-(N-{ (R)-o-[N-({S)-1-carboxy-2-
methylpropyl)carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-

\_.,/‘

benzothiadiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-{N-{ (R)-c-[N-((S)-1-carboxybutyl)
catbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3 ,4,5-tétrahydm—1 2,5~

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



15 03/ 022286, or a pharmaceutically acceptable salt, solvate, solvate of
such a salt or a prodrug thereof, and the conpounds of Exanples 1- ? are
i ncorporated herein by reference. Cains 1- 10 of WD 03/022286 are a LJAN 2007
i ncorporated herein by reference. A particular MAT inhibitor selected from
WD 03/ 022286 is selected fromany one of 1,

1- di oxo- 3, 3- svdomoayaos25* phenyl - 7-met hyl t hi 0-8- (N-1 PCT/GB2003/002811
(R-a-[N-((R)-1-carboxy-2-n(, thylthio-_

et hyl ) car barmoyl ] - 4- hydr oxybenzyl } car banoyl net hoxy) - 2, 3, 4, 5 tetrahydro-1, 2, 5-

benzot i ad gaeplne; . 11l 0x03: 2ol Qi RrpATIU ToIRhHYR 08 (M-

hydroxypr0pwhb@ﬁéym@mylhdaxmwdfemmbﬂﬂmiﬂs&a@&ams -SeakdRdzedneg, 4, 5-t et rahydr
-1, 2, 5- benzot hi adi azepij

110 d oxo- 3, 19-iPsuy RO B = oA i A BRE (S 1-oubory R

(R -a-[N-(( drdxypa| gﬂéﬁbaﬁl MEREV e RbSIbYIn Bk Panmy b terdhyarsdr 9xybenzy!
} car banoyl $%hd§y gygggaghydroyl 2, 59 benzothﬁgg?azeplne 1,
1- di oxo- 3 %W“%Wﬁhenyl 7-met hyl thio-8-(N-{(R)-a-[N-((S)-1I-carboxybutyl

) car banoy ] . dloltyals- @i, nenlh-ﬁ@eﬁ)bmm 0 3)(2-SulphofthPhdabbinayiydlr 0- 1, 2, 5
- 30 benzothléglage i ne; ?ﬁﬁg %xo dlbdutylBl 1 ( $]7 ?%thylthlo 8- (N—{

(R -a-[N-(( §yd19x gf@ﬁ@?ﬂ%ﬂqhox@g‘,m %,F benzotluadlazepme,

} car bamoyl mathaxes, 2 diduidi-Spk 1ma£& 1Btols- 8 1adi azepine; 1 1 JAN 7007
b6 2004 D083 L st SplA MBS @VRRp ARty

1, 1- di oxo- 3,cyb@iys@v%ubemﬁﬂkﬁwyvdr%ﬂhwﬂw&fh%rlgleml@a 3,4,5-tetrahydro-1,2,5-
(R -a- [ N-(d S‘g):nzlo&ﬁha{ab@ﬁggt hyl) carbanoyl ] benzyl } c

arba ylnethox et r ahydr o- nzot hi adi azepi ne;
o oxo 3 S e R A DR R ok 5

(R -a-[N-(( @mmﬁaé@ﬁwaan&yﬁbmﬁyafmyﬂﬁﬁmﬁy)%cmﬁ@ahbhlaawl

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

1, 1- di oxo- 3, pm§lpheny| 7- nethylthlo 8- (N-{
(R ba [ l\t ( 2t1$1ud1@;tw£3 Hﬂbht}/ﬁﬁﬁﬁbﬂﬁﬂiyﬂ%thﬁﬁuo%@\' ORY- &E{Ntzuh;#,) l}d[N-((S)aZ-hydroxy-l-
car bano ro- nzot hi a
o o oxolS sty Do @wﬁﬁﬁﬂ%ﬁml@tbw L3R gy
carboxyethylnzﬁmémnﬂ@mhhmﬁnaydroxybenzyl

b | met t et 0 t hi_ad
1.1-di oxo- 3 @%¥M@ﬁﬁsw€m€@§ﬁ%@m¥ﬂ%@$ OREGS oeiroBiy. 27 P! N
(R)-a-[N-(( Rheﬂﬂsdﬁ@ﬁybwfvm&yuwwh:mn@emmyms harEyhydhenzyl }
carbannylneag ﬁ%ﬂ%@ﬁ 5-tetrahydro-1, 2,5- benzot hi adi azepi ne;

1, 1- di oxo- 3 P bhenyl - 7- met hyl t hi 0- 8- (N-{ (R)-a-[N-{
(S) - 1- [ N-£d 9)rdoky33-a¥ieyl-5-phenyl-7-methylthio-8~(N-{ R )-a-[N-((S)-1-carboxypropyl)

carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-
benzothiadiazepine; and

1,1-dioxo-3 ,3-dibutyl-S—phenyl—7-methylthio—B-[N-((R)—a—carboxy-dl—
hydroxybenzyl)carbamoylmethoxy]-2,3,4,5-tetrahydro-1,2,5-benzothiadiazepine;

L

25 or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof.
Further suitable compounds possessing IBAT inhibitory activity have the following
structure of formula (EI):



15
car boxyet hyl ) car banoyl ] pr opyl } car banoyl ] benzyl } car banoyl net hoxy) -2, 3, 4, 5-tet
rahydro- 1, 2,5-benzot hi adi azepi ne; 11 JAN 2007
1, 1- di oxo- 3, 3-di butyl - 5- phenyl - 7- net hyl t hi 0- 8- ( N-{
(R-a-[N-((S),-]-carboxy-2- nethyl propyl)carbanoyl ] benzyl
car banoyl net RSANH524 4 5_tetrahydro-1, 2, 5- benzot hi adll}lcé“éc}éﬁi’w&‘!”léo
1, 1- di oxo- 3, 3-di butyl - 5- phenyl - 7- net hyldsgghi o- 8- ( N- {
(R-a-[N-((S)-I-carboxyprop yl) carbanoyl]-4-hydroxybenzyl }
car banoyl met hoxy) - 2, 3, 4, 5-tetrahydrgs;4, 2, é benzot hi adi azepi ne; and
1, 1-di oxo- 3, 3-di but yl - 5- phenyl - 7-5met f y(]);ggu 0-B-[N-((R) -a-carboxy- 4-

R —

hydr oxybenzyl ) 1 _
car banoyl met hoxy] - 2, 3, 4, 5-tet rahyd 2, 5- ot hi adi azepi ne; 25 or a
¢at e, SOIRfate of such a salt or a

pharmaceutically acceptable salts
prodrug thereof. Further suita® e cpnpod Rbossessi ng | BAT inhibitory
activity have the following structuge gf ®Rdrnula (EI): 1 1 JAN 2007 WO
2004/ 005247 PCT/ GB2003/ 002811 -58- 6 R~ RS'ZIl ~RL 41/ R RN
Ro RY WV (En wherein: Ris select m hydrogen or Cl.6alkyl; ) 5 On
of Rl and R2 are selected from hydroge r d _6allryl and the other is
selected 1 from G -6al kyl; Rx and RY ar@&%,ndependently sel ected from

hydr ogen, hydroxy, am no, mnercapto, Mal kyl, Cl1.6al koxy,

N- (CL6al kyl )am no, N, N-(Cl.6allcyl)?2a , O.6alkyl S(O, wherein ais Oto
2; 10 Rx iswhetiected from hal o, nitro, cyano, hydroxy, am no, carboxy,

P baT . T CoR B MR o gty el kenyl osallomyl,
5 One of R” and R® are selected from hydrogen or Cy.¢alkyl and the other is selected -
from Ci.galkyl; | |
R* and RY are independently selected from hydrogen, hydroxy, amino, mercapto,
Ci.galkyl, Cy.salkoxy, N-(Crgalkylamino, N,N~(C.¢alkyl),aming, C;.¢alkylS(0), wherein ais
0to2;

10 R* is selected from halo, nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto,
sulphamoyl, C;.salkyl, Cy.salkenyl, Casalkiynyl, Ci_galkoxy, Cisalkanoyl, C;.galkanoyloxy,
N-(C;.¢alkyl)amino, N,N-(C;_salkyl),amino, C;salkanoylamino, N-(C;.galkyl)carbamoyl,
N,N-(C\_galkyl)carbamoyl, Ci-calkylS(O), wherein a is 0 to 2, Cygalkoxycarbonyl,
N-(Cy.alkyl)sulphamoy! and N,N-(Cy.salkyl)psulphamoyl;

15 vis 0-5, :

one of R* and R® is a group of formula (EIA):

Rx
e

(EIA)
R® and R® and the other of R? and R are independently selected from hydrogen, halo,
20 nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Cy.¢alkyl,
Cz.salkenyl, Cysalkynyl, Ciealkoxy, Cjgalkanoyl, Cy¢alkanoyloxy, N-(C;.¢alkyl)amino,
N,N-(Cy¢alkyl);amino, Cy.salkanoylamino, N-(Cyealkyl)carbamoyl,
N,N«C.alkyl);carbamoyl, C1.¢alkylS(0), wherein a is 0 to 2, Cisalkoxycarbonyl,



N-(d _6al kyl )am no, N, N-(C _6al kyl)2am no, d _6al kanoyl am no, - ‘
N-( Cl. 6al kyl ) carbampyl, N, N-(d _6al kyl)2carbanoyl, d 6al kyl S(O), wherein a

is 0to 2, C _6al koxycar bonyl, N-(d _6al kyl) sul pham)yl and 11 JAN 2007
NN- ( Cl -6a| kyl ) 2sul phanoyl; 15 v is 0-5; one of R4 and e is a group of
formula (EIA): A ON1~ RRy Il ]Jkg (EIA) R3 and R6 and the other of R4

and Rs are iRgepppssnt!y selected from hydrogen, halo,, ﬁ@ﬂzﬁdsﬁoﬁﬁﬂ 4 cyano,
hydr oxy, am no, carboxy, carbanoyl, rrercapto sul pham) f<

C2. 6al kenyl , C2.6al kynyl, O _6al koxy, @@ Bal kanoyl, CI - 6a| kanoy! oxy.
N- ( C1- 6al kyI amno, N, N-(Cl 6al k%l ).2anl i no, CI. 6a| Kk | am no,
N- (O - 6al kyl &%ﬁﬁ%@?hamow aqd VY -(G ety Ropimbarpyh ihprein 190g Bt ofpher ei n a

is 0 to 2, Gi*f W&ﬂﬂ& subatltﬂtcd]ﬁNat%ng‘gy on@@r%@n@ﬂl005247
PCT/ GB2003/ 002811 9- SCl bal kyg&sgl phanoyl.

N, N- (G - 6al kyl )2§u¥-§h St - RS- éﬂﬁ%éﬁ@%@%ﬂn@ﬂl@bmw%nd RS
may be optionally substltut ed on carbon by one or m)re Rl? X| s -0-, -N(R)-
wherein ydragen or Ci and is 0- 2, 5

-S(Ob- or_-CH Ra .

Ring Ais aryl ﬁ%&@@@éﬁhem%ﬁ@rwnﬁ%w qP%‘DIBBl’ ?“Bﬁ%&‘l‘t?%/mscﬁ’f?glﬂ PYuted on
carbon by o€ ofhoBIEtEdHRSEtERIBREel ected from Ri s; R7 is hydrogen,

Cl - 6al kyl , carbogycl or heterocyclyl; erein R7 is tion

substituted on cgrﬁtﬁ‘&&r noﬁ‘é"“@?‘ﬁ?ﬁ"@@%ﬂ%"ﬁﬁéﬂl W léBP“PP?}Jﬁ%/ng and
wherein if smiasﬂtutéde:heﬁrb@w onk omnstb aibsuean selbdted fepmoRB; antl vasrein | ﬁﬂsmﬁgen may be
optionally e a el ecte .0 drogen or
Cl - 6al kyl ; Slﬁ ci°§ ﬁ'ﬁ%‘é‘yﬁ? §?{ gawﬁqgew ?es ﬁ}‘gpﬁﬂg’ﬁum ﬁ%l?yo 'll}} ro,

cyano, hyd@mel,tctecaﬁmmﬁ?“, carbam)yl mer capt o, sul phanoyl,

hydr gxyam nocar bgg | k C2- | oal kenyl , C2-10al kynyl , G -toal koxy,
15 C;?i(l oal kanoyl R éhyd%%@lnl?g?bﬁlﬁ%f . N-(Gi-ioal kyl )ani no,
N, N- (C aoal kyl )ZBﬁISMdrogénN;‘&(atE&l_] oal kyl ) 3anmoni o, G -i oal kanoyl am no,

N-(G . toal kyl) CakbE}MUgen, halo, nitro, cyano, hydroxy, amino, carbamoyl, mercapto,
sulphamoyl, hydroxyaminocarbonyl, Cy-jeatkyl, Cajpalkenyl, Cs.qpalkynyl, Ciqealkoxy,

15 Cy.palkanoyl, Cy.jpalkanoyloxy, N-(Ci.jealkyl)amino, N,N-(C1.1palkyl);amino,
N,N,N~(Cy.jpalkyl)sammonio, Cy.jpalkanoylamino, N<{C.jpalkyl)carbamoyl,
N,N-(Cy_spalkyD;carbamoyl, Cy.10alkylS(O), wherein a is 0 to 2, N-(C;-jealkyl)sulphamoyl,
N,N-(Cy.qoalkyD)zsulphamoyl, N-(Cy-1ealkyl)sulphamoylamino,

N, N~(Cygalkyl}osulphamoylamino, Ci.igalkoxycarbonylamino, carbocyelyl,

20 carbocyclylCy.ypalkyl, heterocyclyl, heterocyelylCy.jalkyl,
caIbocyclyl-(CI.malkylene)p-Rzl -(Cr.10alkylene)q- or
heterocyclyl-(C.iealkylene)-R™-(Cy.ypalkylene)s-; wherein R' is optionally sabstituted on

' ) carbon by one or more substituents selected from R*; and wherein if said heterocyclyl
contains an -NH- group, that nitrogen may be optionally substituted by a group selected from
25 R*, orR" is a group of formula (EIB):

SER
14
EON
RII
(E1B)
wherein:
RY is hydrogen or Crsalkyl;

30 R and R are independently selected from hydrogen, halo, carbamoyl, sulphamoyl,

C;.malkyl, Cz_mﬂ]kﬁnyl, Cz.mﬁﬂiyn}fl, Cl.ma]kanoyl, N-(Cl.malkyl)carbamoyl,



N, N-(C _roal kyl)2carbanoyl, Ci-toal kyl S(O a wherein ais 0 to 2,

N- (G -1 oal kyl) sul phanoyl, N, N-(Cl-1o0a]kyl)2sul phanmoyl , _
N- (Cl -t oal kyl ) sul phanoyl am no, N, N-(C -1oal kyl)2sul phanoyl ari no, 11 JAN 7007
G -i oal koxycar bonyl am no, carbocyclyl, 20 carbocyclyl G .| oal kyl,

het erocyclyl, heterocyclyl G -ioal kyl, carbocyclyl-(d -Ioal kyl ene)P .
R21- (G -1 oal kyl ene)9 or heterocyclyl-(C -ioal kyl ene) rR22- g -i oal kyl ene)a-;
wherein R10 WO 2¢80¥5847al | y substituted on carbon by of€TEB2MWePEEYybstituents
selected from R23; and wherein if said.heterocyclyl contains an -NH group,
that nitrogen may be optionally substituted by a group selected from 25

R24; or RI10 j ﬁ(@hlgdﬂ%%afﬁcamﬁ rmh@(ﬂﬁbﬁ)wher@% 2490 B 27 NI(C, 1odfkyBsulpikdoyl E! B)

wherein: R1.is drogen_or 30 R12 and R13 are |ndependently
sel ected fr Wﬁ%w@@@ﬁs‘ﬂﬁl}%@/ I‘Effrl uphapgylaRdRyy |, Cl - i oal kyl ,
C2-i oal keny|N NG Gﬂl&/}@)’!&!yham Hanhifi) b4Bér Mi{l,ormztér@ycl P@Jhkrﬁlh)l@%‘i{nlaﬂ‘% bel 1 JAN
7007 WO 200410052 | GB 003100281 -60- N, N Cl loal ky| )2Car bagpyl
Gi - | oal kyl S(eyFReIFRlY oprionaly wogityied onc 0’('@1011385PRE?ISB‘§H‘1“%%&?{?W
N N-(d -] Oﬁldne%éraﬁm sameeﬁbhycwc&xﬁmslaeamméﬁ@;ihmﬂ &5 Béuptionall
N, N-(d -] oal k%sl pharm I am carbocycl yl het er ocycl yl ; erein R12
and R13 may sgpstt ﬁéécb‘g tt onal |y substl tuted on carbon by one or

morte substi t uent a“seéeeetee&omgaro@a, hﬂ&cmgg\heﬂ?iaﬂmw}‘ hyﬂfﬂx%nﬁﬁ?c&{b@fﬂg %I
cont ai ns an u i ona ubstitute a
group sel ect%d”#lﬁyﬁ R&%enyg%&wi% ?lg%\éff’l %ﬁe " @ﬁaé%%fg car barmy?/
suI phalrrEyI mqupm( dﬁﬂ?ﬁbﬂoﬂmbalkyl-‘i@b)alnﬂiadeiﬁwmoGZzthqlaL Jsalﬂl)mzljsulpl%olyb pial kynyl ,

- j oal ka 0 oa car bano

J| oal ky?@{‘bﬂ"é&%”gﬁ %’?1’5“?5%‘)1%? orZTR‘%;{P”(P ?yé”(a“P{%‘in ) sul %harmyl 10 B
N N- (8 : oa:MM;@ZZeallkbm)mlphwhoylﬁhl(lfﬁcﬂrb@aﬂmwaﬁﬁmbﬁ%mrhibﬁlﬂm;:yclyl,l kvl
N, N- -l oa C C -1l oa ,
het eE ocycl yll@é %é@ﬂb&@@ cla%?:é)’cgr? %9‘1%8 pooqg%ll ]yeﬁky? Yol o)elll kyl ene) Py
R27-(d -1 oalhcgptcem))lqcl malkyldme e(@ymblwler(em wiherein B/ rmmpeeroB@GhallCiubbtivatkk y| ene) s
© wh
L ier ef n Rich RUDS, QR AR SRS £tk KO0 SRR, DU MG Rl

subst|tuents S rom erernif sai er ocyc
15 contains an -NH- group, that nitrogen may be optionally substituted by a group selected from

R*; or R is a group of formula (EIC):

re 1
RIS
(EIC)
RY is hydrogen or Cy.¢alkyl;

20 R is hydrogen or Cy.¢alkyl; wherein R1® may be optionally substituted on carbon by
one or more groups selected from R, '
nis 1-3; wherein the values of R’ may be the same or different;
R R, ng, R23, Rr>® , R¥® or R are independently selected from halo, nitro, cyano,
hydroxy, amino, carbamoyl, mercapto, sulphamoyl, hydroxyaminocarbonyl, Ci.1palkyl,

25 Cyapalkenyl, Capalkynyl, Crojealkoxy, Ci.1palkanoyl, Cy.jpalkanoyloxy, N-(Ci.jpalkyl)amino,
N, N-(Cypalkyl)zamino, N,N,N-(C;-jpalkyl)sammonio, C;.jpalkanoylamino,
N-(Ci.10alkyl)carbamoyl, N,N-(C;.ioalkyl),carbamoyl, Ci.10alkylS(0), wherein ais 0 o 2,
N-(C;.10alkyl)sulphamoyl, N,N-(Ci.palkyl)zsulphamoyl, N-(C;.jpalkyl)sulphamoylamino,
N,N-(Cy.patkyl)zsulphamoylamino, C;.jpalkoxycarbonylamine, carbocyclyl,

30 carbocyclylCy.jpalkyl, heterocyclyl, heterocyclylCi jpalkyl,
ca:bocyclyl—(C1-malkylene)P-R32-(C1-malkylene)q- or



15 contains an -NH group, that nitrogen nmay be optionally substituted by a
group selected from R30; or R14 is a group of fornmula (EIC): R-6 C“\I Iﬁets
(EICQ R15 is hydrogen or Cl-6aikyl; 20 R36 is hydrogen or Cl.6alk JAN 7007
wherein R16 may be optionally substituted on carbon by one or nore groups
selected fromR31; - nis 1-3; wherein the values of R7 may be the sane or
di fferent; RWOR/M524R39, R23, Rs, R29 or R31 are i ndep@rerpBioisgel ect ed -
fromhal o, nitro, cyano hydr oxy, am ng,. carbanoyl, mercapto, sul phanoyl,

hydr oxyam nocar bonyl C -ioal kyI 25 C2-1oal kenyl, C2-1oal kynyl,
G - Toal koxy, pefd # & A @g :hﬁﬁé%}! oew AROG 10BRRYE P AT oy
N, N- (Cr-i oal Iecyﬂlc C‘gjgr(n‘f‘lno TOREN j eISNialm’m)nl o, F?/oa1 kano fyl am no,

N-(Cl -1 oal kymayhs indleppagantly W@@Hyﬁﬂ?ﬁ&iﬂlﬁéw W‘EP&rbbjaﬁWImC’ffEE *1a8d WRTIBETO) a wher ei n
ais 0to 21s %&ﬁﬁgﬁ%n@ﬂs)ﬁmwz’ﬂhu nioDEr{ iy He Bk dry ﬁﬁéﬁlt@éa%%yl

N-(d -1 oal ky sulp oal kyl") 2sul phanoyl am no,
d -] oal koxyc@fr%c?ﬁ?qt#rﬁqmﬁ car bocycl yl , 30 car bocycl yl d -I oal kyl ,

het er ocycl ¥l , hek@rg@yﬂ)ﬁzcyd&qﬁ:ﬂmde ettvd frdelo-] SEBKyY %jge)P
R32- (] - | oal k AN 2007 004/ 0Q5247 PCT/GB 003/ 0 1 -61-

het er ocycl yl- (q k=yNBn€SSr)¢@ (@(@H k‘W%t%‘)")s or -GfRBYRe | nWIRFB?“RRFSS R19,

R23, R21 , RRRcted frdiSydrdfey ol chigdepeReaM;| y opti onal |y substituted on carbon
by one or nore R34; and wherein if said het er ocycl yl contains an - NH

group, that ni tng‘bﬁaW%’é‘d@B‘quWaﬁe]P?}e%f%%?th uted by a group selected from
R35; 5 R21, R22, RRa§ selebiRS fromRBxlo HydioRy cainG, chiB RS NEed, hiifins QltRCéLndoliom - 0-,

-NR36- -S(0 - NR36C( NR36C( 0) - or
0 NR3614 ‘%ﬁﬁ%ﬁf’@r Wlmox?ﬁﬁéé?wygmffﬁ%ﬁfemw Bﬁ@ﬁlogtﬁgdwthoawﬁoxy,and X is
0 2 P, g, rvigndig, ANyl Raajereen tdijamiad, actR4anihs, aEtdky Anetfdsnihg sel ect ed from

ot O bR AR Al S B S SR 101

met hoxy, et hoesyl, N-methylshiphaaddyi; IV, N-&tﬂamlyslhlphahmym4meﬂ@tselpydmOﬁamfrmaﬂd do,

acetyl am no, di met hyl am no, N-net hyl car banoyl ,
NN- di net hyl c%?%%%’reo% mlpﬁ%??yn?ﬁa met hyl sul phi nyl, nesyl,

N- et hyl sif phano®f RN N—",(ﬂ%mlﬁyﬁrs inderendeniyy Selememmﬂx.@ll{yblﬁh.smisah@m no and
N, N-di net hyl é&l}lﬁﬁ&ﬁﬂﬁ&kﬁ@l.ﬁzﬁkoxycarbonyl, carbamoyl, N-(Cj.alkyl)carbamoyl,

N,N-(Cy.¢alkyl)carbamoyl, benzyl, benzyloxycarbonyl, benzoyl and phenylsulphonyl;

or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof,
Suitable IBAT inhibitors having the above structure are selected from any one of:

20 1,1-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N-(2-(8)-3-(R)-4-(R)-5-(R)-
2,3,4,5,6-pentahydroxyhexyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4.5-tetrahydro-
1,2,5-benzothiadiazepine;

7 ) 1,1-Dioxo-3,3-dibutyl-3-phenyl-7-methylthio-8-(N-{ (R)-o-[N-(2-(8)-3-(R)-4-(R)-5-(R)-
2,3,4,5,6-pentahydroxyhexyl)carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3.4,5-

25 tetrahydro-1,2,5-benzothiadiazepine;
1,1-Dioxo-3,3-dibutyi-5-phenyl-7-methylthio-8-[N-{({(R/S)-0t-{ N-[ 1-(R)-2~(8)-1-hydroxy-1-
(3.4-dihydroxyphenyl)prop-2-yllcarbamoyl }benzyl)carbamoylmethox y]-2,3,4,5-tetrah ydro-
1,2,5-benzothiadiazepine (both enantiomers),
1,1-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8- { N-[(R)-0-(N-{2-(S)-[N-{carbamoylmethyl)

30 carbamoyl]pyrrolidin-1-ylcarbonylmethyl }carbamoyl)benzyl]carbamoylmethoxy}-2,3,4,5-
tetrahydre-1,2,5-benzothiadiazepine;



. }car bam)yl nmet hoxy)

15 R2, R24, R26, R30 or R35 are independently selected from Cl. 6al kyl,

Cl - 6al kanoyl, Cl. 6al kyl sul phonyl, Cl . 6al koxycar bonyl, carbanoyl,

N-(C . 6al kyl ) carbanmoyl, N, N-(Cl.6al kyl)carbanoyl, benzyl, 11 JAN 2007
benzyl oxycar bonyl, benzoyl and phenyl sul phonyl; or a pharnaceutlcally
acceptable salt, solvate, solvate of such a salt or a pr t her eof .

Sui tabl e | BAV#4%i2%¢Brs having the above structure argc"%@i’ SOEEY r om any
one of: 20 1, 1-Di oxo-3, 3-di butyl -5-phegyl - 7- net hyl t hi 0- 8- ( N-{

(R -a-[N-(2-(9)-3-(R-4-(R)-5-(R)

2,3,4,5, 6- pqmt%xééemgwlph&@ﬁ b@ﬁm»yitﬂlpemﬁxga)-a.{w.{z 3.4,5-

t et'rahydr o- enzot i adi azepine; jl

1, 1- Di oxo- 3,@hydrosbahgnylBthyHenrispmoyL} prar bprbamaylrgetiiomy) 2,3 45-tctrahydro -1,2,5-
(R) a-[N-(2 ) -5-(R) -
,3,4,5, 6- péb%%wﬁg(ﬁ%yrﬁeé(ﬁ ) car banoyl ] 4- hydr oxybenzyl } car banoyl met hoxy) - 2, 3
4 5- 25 t etllabipeie-33 1Ry tpbemyb mictiitEe-8 iV &)-o-[N-(2- (R) 3-(S)-4-(S)-5-R)-
1. 101 00353 4 Bl bRy eyl b ook bbb P -2 (9 1
(3, 4- di hydr @é/phettyiprbhs-Renztthipdiatyaivesy | } benzyl ) car banoyl met hoxy] -2, 3,4,5-te

t rahydr o-

1, 1- D oxo- 3% gﬁ%ﬂ ?ﬁgﬂfﬁzhﬂﬁ%@ﬁﬁn@@ﬁ@ lal| 0- 8- h‘?ﬁ%ﬁ%apmm?ﬂﬁ
2-(S)-[N-(car banﬁwhmuﬁghlg cong:gunds possessing IBAT inhibitory activity have the following

car bamoy! ] pythi@l-t 6 Benday FgRr bonyhnet hyl } car banoyl ) benzyl ] car bamoyl met hoxy} - 2
,3,4,5- tetrahydro-1, 2, 5-benzot hi adi azepl ne; 1 1 JAN 2007 WD 2004/005247
PCT/ GB2003/ 002811 -62- R
1, 1- D oxo- 3, 3-di but yl - 5- phenyl - Sy hyl thio-8-[N-((R)- a{N—[2(345- d)
tri hydroxyphenyl ) et hyl ] car barmy zyl ) car banoyl net hoxy] 2,3,4,5-tetrahydfo
-1,2,5- benzot hi adi azepi re; :

1, 1- Di oxo- 3, 3-di butyl - 5- enyIH 7- th/ﬁl\tgd)% N-{""
(R-a-[N-(2-(R)-3-(9)- -
3,4,5, 6-tetrahydroxytetrahy 4ropranI-IZ yl rreth ar ba benzyl
}carbam)yhnet hoxy) - 2, 3, 4, Rt et ahydro- 5P adiazepi ne; or a
pharmaceutically acceptable salt, solvate, solvate/ of such a salt or a
prodrug thereof. Further sui tabl e conpounds po sing MAT inhibitory
activity have the following structure of fornu fn: R3 | ROHOS~ NN
O/ R Hlél z

(FD)
wherein;
R!and R? are independently selected from C;4alkyl;
R’ is hydrogen, hydroxy or halo;
15 R*is C;_4alkyl optionally substituted by hydroxy, methoxy and methylS(O)a wherein a ' )
is 0-2
R® is hydroxy or HOC(O)CH®R®)NH-;
R® is selected from hydrogen and Cy.salkyl optionally substituted by hydroxy,
methoxy and methylS(0)a wherein a is 0-2;
20 or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof;
with the proviso that when R! and R? are both butyl, R’ is hydroxy and R'is
methylthiomethyl, methylsulphinylmethyl, methylthiomethyl, hydroxymethyl,
methoxymethyl; R? is not hydrogen; and with the proviso that when R! and R? are both butyl,
R is HOC(O)CHR®)NH-, R® is hydroxymethyl and R* is hydroxymethyl; R?is not hydrogen.
25 Suitable IBAT inhibitors having the above structure are selected from any one of:



R OMs Nr 10 (FT) wherein: R and Rz are independently selected from
Cr-4alkyl; R3 is hydrogen, hydroxy or halo; 15 R4 is C, -aal kyl optionally
Substituted by hydroxy, nethoxy and methyl S(Oa wherein a is 0-2 RBJAS 007
hydroxy or HOC(O CH(R6)NH; R6 is selected from hydrogen and Ci - 3al kyl
gptionally substituted by hydroxy, nethoxy and nethyls(Oa wherein a is

0-2; 20 or apwaAlmeeutically acceptable salt, sol vat gcrghiabesief such a
salt or a prodrug thereof; wth the prgviso that when R and Rz are both

butyl, Rs is hydroxy and R4 i s met hyl t# onet hyl , nmet hyl sul phi nyl et hyl ,
met hyl t hi omet hyl, h drox met hy met hoxyrret hyl; R3 is not hydrogen; and
with the prdvi-dexah Pwylai’niae%ﬂth@r% Ny HRHOAP (- 1-carzaxyesry O CH( R6) NH-,

R6 is hydro%%g cahalo # | ogen. 25 Suitable
AT inhibitors {’}X ?ﬁ %ﬂg?sﬁtg%u tﬁﬁg%hgdlggise%t frg%ﬁ%r any one of: 1 1
JAN 2007 W E@w%@a@wl-mmawlmm%@}{(RB®{N'-(($- -carboxypropy.

L

car bgrmyl nietlhiledigyo-23 Bl,bdtyb'S pimnyla’lhl;acthliﬂﬂp -B6 R o (M (65 privexybutyl)
1,1 0xo0- 3,
(R) aI [)lil ((‘%)b%%‘t y rWhﬁ&mggtzbaﬁ%gﬁggrﬁgliljgl_beflzommﬁ%frrdyI met hoxy) - 2

3, 4, g tetr gﬂyhldlmolﬁ’ S-dibeigkz D plenglZepethgthicss- (N-{(R) a~[N-((S)-1-carboxy-2-
1, 1- di oxo- N
(R) a-[N - ( (r%)thyi Cpa%g%%u%&rﬁb%?yl}c %EI%&;XUI é n’a’z,c&,,%f «{:ahyd.ro-l,s-benzoﬂuazepme,
(i ar1 bgm)yl n”etlg!ec?juy:)o-:zs B;bmyﬁs-pmyla?lmdhximfb-ssel\bG(H)mlmvﬁ—(&ap:mexy-z-
I OXO n
(R 3-[N : 10’3 lbu Ja)x%-gz)t(mog(ggcnxn%l Wbﬁ%}@%{%}b@&ﬁlgg&r&i Y)dro -1,5 benzotluazepme
} carbanoyl rreltlhmnc}s Qdibutgl-ﬁpheaylp’laﬂngtﬂylmmla Wﬁe}qu—wm&z%rbnmg-s-
%R;L gl F)Iilo (3 Ex d @g#l B%;P ggTéyl}cgrb%gy%etﬂoxy?Z§4%—tNétrailydro-l 5-benzothiazepine;
met hyl but yl )1cmb:wmyﬂibb@n1-yﬁehglawﬂnahyjmlmmuhqua-[ﬂ' (@5)4,darboey-2-ahydr o- 1, 5- benzot

(R ar [N - ( (Sorimesny B e RN B e b e

car banoyl hﬁtﬂamo;t;iazem&A 5-tetrahydro-1, 5- benzot hi azepi ne;

90 PO B EnBe b

} car banoy hnetdagkylicarbamdy] reizgl} calapoylmethoty)- 23 dfcaz diytiod 2 lmnpehiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{(R)-o-[ N~ ((S)-1-carboxy-3-
methylsulphonylpropyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-

20 benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N"-((S)-1-carboxy-3-
mesylpropyl)carbamoylJbenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3,3 —dibutyl—S—phenyi—?-methylthi0-8-(N-{ (R)-ci-[N"-((8)-1-carboxyethyl}
carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;

25 1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{(R)}-o-[N"-((S)-1-carboxypropyl)
carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrah ydro-1,5-benzothiazepine;
1,1-dioxo-3,3~dibutyl-5-phenyl-7-methylthio-8-(N-{(R)-0-[N'-((5)-1-carboxybutyl)
carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrah ydro-1,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-c-[N-((S)-1-carboxy-2-

30 methylpropyl)carbamoyl]-4-hydroxybenzyl jcarbamoylmethoxy)-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-carboxy-2-



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

(R) a-[N -((S)-1-carboxy- 2-

mesyl et hyl ) car banoyl | benzyl } car banoyl met hoxy) - 2, 3, 4, 5-t etrahydro-1, §- pym%ﬁ
i azepi ne; 1, 1-dioxo-3, 3-di butyl -5-phenyl -7- rrethylthlo 8- (N-{

(R-a-[N - ((S) 1- car boxy- 3- net hyl sul phonyl propyl ) car banoyl ] benzyl

} car bamoyl net WoRyo¥e@243, 4, 5-t et rahydro-1,5 20 benzot hi azepiGBSI03/002811

1, 1- di oxo- 3, 3-di butyl - 5- phenyl - 7- net hyl tﬁj;no 8- (N-{

(R-a-[N-((S)-1-carboxy- 3-

mesyl propyl ) ca ben 0 etrahydro-1, 5- benzot
hi aélegl ngy ) t&ﬁ@}”ﬁig@#} ﬁ‘!rﬁi’? g@zﬁﬂéﬁ\ﬁn %ﬁ?’?@?éﬁ %ﬂth(%g%i%

(R-a-[N - ((&hz&mmplb@xyet hyl) car banoyl ] - 4- hydr oxybenzyl - '
car banoyl ne hox et hydro-.1._5- bhenzog hi i ne; .25

}1 1- di ox)c/) 3, g%]f*’%dﬁ’ﬁl “%g’ty ?1?4’3&% Mg@’ffgargoxy-

(R-a-[]T- ((ﬁéth&lbﬁﬁycmw@ﬂmwd}oxysmﬁPdﬂbﬁﬂnbylﬁxethmmsmtseua&ah@dr}) 1,5-

car banoyl thoxﬂ%i 3,4, 5-tetrahydro-1, 5- benzot hi azepi ne;

1, 1-di oxong 6‘?1 iii‘F?}P '5- phenyl - 7-met hyl thi 0-8- (1 V--{ (R)-a-[N -((S)-I-carb
oxybut yl) cnrJaamyb]dxb&tymwh@yybmmykmé-sqm{(R)-a-[N' -((S)-1-carboxy-2-

ir ?ag}) )(;l(ge g%ﬁé{xpsﬁff@pargaw L ra Q%%P%&Sﬁﬁenz &(t x%r)-ﬁ) 5 Q%—tcl:ahydro 1,5-

(R -ar [N - ( (8hzothigRpibaxy- 2 30 rret hyl propyl ) car barmyl ]-4- hydr oxybenzyl
b I h

1T di oxo- 5. bl 3?0%%@9@ SR T T BTS00 R T oot

(R -a-[N 16 (xrck y@@%ﬁm&ﬁ]#hy&&%yﬁ@@?}cuﬂﬁ@@ﬂ&ﬁﬁgﬁzﬂz sREkhfdR2083/ 002811
-64- net hyl but}él ;car banmoyl | - 4- hydr oxybenzyl }

car banoy| net HO&Q)ia%riE% 4 5_t et r ahydr o- 1, 5- benzot hi azepi ne; "":.J
1, 1- di oxo- 3, Bidioke!s plditutypIRMyE-7- gl i B AV (Aol DP{(5)-1 I-carboxy-2-

Car banby! ot FERY Pl eptume g B R B A b oA e L |

1, 1- di oxo- 3, Bnedithibtdeyi he5 phenyl 7- rrethylthlo 8- (N-f

(R) a-[ N 1- car box rox ).carhamyl ] - 4- droxybenzyl

}car banoyllgeﬂ‘ugi?ﬁ?é’éd%’ﬁ’% @%’E éﬁ’%&ﬁn@‘{@ﬁ ?f%’"

1, 1- di oxo- 3, ﬁc:ﬁymﬂghyﬂyie'awgb@woyﬁ mﬂ:bwbteimyma&ba(nﬁy{mcmoxy) 2,3,4,5-tetrahydro-

(R-a-[N -(({S#- 1- c&rﬁ?o -2 10 hydroxypropyl)carbanoyl]-4- hydr oxybenzyl

} car banoyl net’ 3 QPIPTH 5-tetrahydro- 1, 5- benzot hi azepi ne; 1,

| - di oxo- 3, 3- liil-hlmky-BSihbmh%sﬂxcu&}-mtefhyltmh-BQNH(R)Nc—[N’({dE) 1 2apdky-2-( S) - 1- car boxy- 2-

ety hi et i S DaTEL s R B b BRI IB M £ 4 & tetrany

1, 1- di ox028, &ndutlﬁaﬁeyiheS phenyl - 7- met hyl t hi 0- 8- ( N-{

(R)-a-[N - (3} 5 S8R & heny1.7-methylthio-S-(N-{ (R)-0-[N"-((5)-1-carboxy-2-
methoxyethyl)carbamoyl]-4-hydroxybenzyl carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5- _
benzothiazepine; B )
1, 1-dioxo-3,3—dibutyl-5-phcny1-7—msthylthio—S-(N-{ (R)-o-[N"-((5)-1-carboxy-3-

25 methylthiopropyl)carbamoyl}-4-hydroxybenzyl }earbamoylmethoxy)-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-carboxy-3-
methylsulphonylpropyljcarbamoyl}-4-hydroxybenzyl} catbamoylmethoxy)-2,3,4,5-tetrahydro-
1,5-benzothiazepine;

30 1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{(R)-a-[N'~({S)-1-carboxy-3-
mesylpropyl)carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-

benzothiazepine;



met hyl sul phi nyl et hyl ) car banoyl ] - 4- hydr oxybenzyl }

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

1, 1- di oxo- 3, 3-di but yI - 5- phenyl - 7- met hyl t hi 0- 8- ( N-{ 1T TJAN 2007
(R-a-[N-((S)-1-carboxy-2-

mesyl et hyl ) car banoyl ] - 4- hydr oxybenzyl } car banoyl net hoxy) - 2, 3, 4, 5-tetrahydro-1
, 5- 20 benzotwoamemisme, 1, 1-di oxo-3, 3-di butyl -5- phenyl| pdroriotphoisii 0- 8- (N- {
(R -a-[N -((S)-1-carboxy-2- methoxyethyl)carbanoyl ] -4-hydroxybenzyl }

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

(R)1 gl F)lilo ?(]% Ii’l‘)‘géxgl i gyP gp%yl ngﬁyl%— EV?(R? a.[ﬁ &S)-L

met hyl t hi oprsamskypecpibeiito)ii-4-hpstekoushigndinh gaehatne3nes-Beiylond,3, 4, 5-tetrah
ydro-1, 5- benzot hi azepi ne;
1, 1- di oxo- 3, “%&’i%ﬁt’w '8 phenyl - 7- net hyl t hi o- 8- (N-{

(R-a-[N - ((S- diibxcﬁﬁﬁ-ldw&byi 3»phéﬁ@mmbmyﬁhwas>wl[@@qw-o(galr haRydiyty4- hydr oxybenzyl
} car banoy nethogﬁ % tetrah eqﬁft i azepi ne; 30

1, 1- di oxo- fbwzy cisbﬁéwlmeﬁw %‘}i g g penecihiatepine.

(R-a-[N -( (@)apharﬁl@d’ebﬁ@ﬁ}ly &cegmyswmrsaw& )@%r@mla]smﬂoﬁwac@mb@myl

car banoyl net hoxy) - %é g TE%% dro- benz thlazeplTF 1 JAN 2007 WO
2004/ 005247 PC-I-/ ? éltors are fhose haVlng e Strllcture

1, 1- di oxo- 3, 3- dlbutyl 5- phenyl - 7-met Ryl t hip-8-(N-{ (R -a-[N -((9)-1-
carboxypropyl)carbanDyI] 4- hydr oxyberjz Pk,

car banoyl net hoxy) - 2, 3, 4, 5-t et r ah{s Szﬂf;:§ﬂhlazeplne or
i hi o- N-{

1,1;,ioxo-3,3-dibutyl-5-phenyl-
Iertrahydro | , 5- benzot hi azepi ne.

(R-a [N -((S)-I-carboxyethyl)
cazbanoyl ] benzyl } car banoyl net hoxy) - 2,

or a pharmaceutically acceptable sal B _s4q| vate, solvate of such a salt or a
prodrug thereof. Further suitable IB hi bitors are those having the
structure (@): 7TRE RO /O S ~R /I M R2 RR4 (R3)

10 wherein
M is -CHj- or -NR?-;
M? is -CR”R®. or -NR**-; provided that if M is -NR*-, M? is -CRZR%-;
One of R! and R? are selected from hydrogen, Cigalkyl or Cs.salkenyl and the other is
selected from C.galkyl or C;. salkenyl;
15 R is selected from halo, nitro, cyano, hydroxy, amino, carboxy, carbamaoyl, mercapto,
J sulphamoyl, Cy-galkyl, Csgalkenyl, Czsalkynyl, Cigalkoxy, Ci.galkanoyl, Cy¢alkanoyloxy,
N-(Crgalkyl)amino, N,N-(C;_galkyl)zamino, C;.¢alkanoylamino, N-(Cy.salkyl)carbamoyl,
N, N-(C;.galkyl)scarbamoyl, Cy.salkylS(O), wherein a is 0 to 2, Cj¢alkoxycarbonyl,
N-(Cygalkylsulphamoyl and N,N-(C;_galkyl)ssulphamoyl;
20 vis 0-5;
one of R® and R® is a group of formula (GIA):

T, jrfj‘}rz



(GO 10 wherein ML is -CH2- or -NR21-; M2 is -CR22R23- or -NR24-; provided
that if M is -NR21-, M2 is -CR22R23-; One of R and R2 are sel ected fl\(ﬁ]ﬁ?
hydr ogen, Cl.6al kyl or C2.6al kenyl and the other is selected frorhtJA
Cl.6al lcyl or C2.6al kenyl; 15 R3 is selected fromhalo, nitro, cyano,

hydr oxy, am no, carboxy, carbanmoyl, nercapto, sul phanoyl, C1-6alkyl,

C2. 6al kenyl ,w&2wba@bkiayny! , Cl. 6al koxy, Cl -6al kanoyl, CPCEGBR&H¥IMbxy,

N- (Cl- 6al kyl )am no, N, N-(C _6al kyl)2anigga, C -6al kanoyl am no, N (CLl. 6all
‘1) carbanmoyl, N, N (d -6aikyl)2Carbanoyl, Cl.6alkyl S(Oa wherein ais 0 to

2, Cl. 6al | coxycaghaay’ and the bthdr oS R Mlﬁ‘%ﬁllﬁﬁaﬁéﬁa&{ﬂy@a&té}ifwr@&oFen halo,
aI kyl ) 2sul phanmoyl ; 20 . v is 0-5; one of R5 and R6 i.s a graqu fornul a

(GA): RL2MRP| §¥eRoREyArpRYn oy, carkoxy, qeragmeyl @etaapto; sylphpmey 269*‘?‘1‘3/1‘«/\0 2004/ 005247
PClT / GBZSO]?/ 00 2Afickdyl; @Qaﬂcﬁwﬁmﬁ%xﬁ@mmoﬂtdlﬁﬂk@gﬂ% . Bd; RbcyRdrfind, Bdependent ly
sel ecte r en nitr.o n I ox am no, car oboxy,
car banoyl , w&%dﬂ@%@ﬁ‘%ﬁgmmﬂﬂﬁpﬁﬁ aﬁq’@?&; nyI , C2. 4al kynyl ,
CNllﬂl\fl_al( |(<:ony,:3I fjmatllﬁﬁmxéarbaﬁﬁgnbkamﬁ@merﬁh é@b‘kﬁtgyl%élﬂ?ﬁyﬁwbogyl, e

\ -aa a a ,
N, N- (Ol 4al kﬁ)’y @2@% 161‘51&1%{] @y*s"?%)&o%"’é? &Pﬂh&mﬁngy d‘)“f g a?,%%th“ of

Ct - 4al koxyc&F harBfImay bdoﬁﬁnamwuksﬁmlmh&nmymadrﬁbwcmm kyl ) 2sul phanoyl ;

e S . e P 8

wherein Ra 2s hydrogen or C _6al kyl and bis 0- 2; 10 Rs is hydrogen,

Cl4al kyI ocar bocysx t C I or ¢ na I ona

subst i t ut ed on g%r%)%)ﬁj ent&?éﬁg&) cxr%%’dgle. Ufl%cﬁﬁezw}lsee elgfnela%fmuo 6; and - j
wherein if substiutethed wrlmn)baloy& orqm: sbstisucal selddkdd fgmR A, and Whtreiniftseidgen may be

opti onal I'y gUBSHchIEGh:R%n ANGY S, kRGeS By slSRickeSa (VLRGN OF

a _4al kyl ;

selected from R¥;
R’is hydrogen or C;atkyi;

15 RY and R™ are independently selected from hydrogen, C,4alkyl, carbocyclyl or
heterocyclyl; or R and RY together form Cs.salkylene; wherein R*® and RY or R™ and R
together may be independently 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%;

20 R™ is hydrogen, C,4alkyl, carbocyclyl or heterocyclyl; wherein R'2 may be optionalty
substituted on carbon by one or more substituents selected from R*, and wherein if said
heterocyclyl containg an -NH- moiety, that nitrogen may be optionally substituted by one or
more R® 1, ) _

R¥is hydrogen, halo, nitro, cyano, hydroxy, amino, carbamoyl, mercapto,

25 sulphamoyl, hydroxyaminocarbonyl, Ci_jealkyl, Ca.palkenyl, Cypalkynyl, Cy.jpalkoxy,
C1.yalkoxycarbonyl, C.calkanoyl, Cy.ipalkanoyloxy, N-(Cy.jalkylamino,
N,N-(Cy.ypalkyl}zamino, N,N,N-(Cy.jpalkyl)sarnmonio, Cy.patkanoylamino,
N-(Cj.joalkylcarbamoyl, N,N-(C.jpalkyl)carbamoyl, Cj.10alkylS(0), wherein a is 0 to 2,
‘N-(C1-10alkyl)sulphamoyl, N,N-(C.10alkyl).sulphamoyl, N-(C;.ealkyl)sulphamoylamino,

30 N,N-(Cy.0alkyl)zsulphamoylamino, Cy_jpalkoxycarbonylamino, carboceyclyl,
carbocyclylCy.jpalkyl, heterocyelic group, heterocyelylCs.qoalkyl,
carboeyelyl-(Ci.ipalkylene)e-R*-(C1.i0alkylene)s or
heterocyclyl-(Cy-jpalkylene)y-R**-(Ci.102lkylene)y-; wherein R'® may be optionally substituted



15 R10 and R3r are independently selected from hydrogen, C _4al kyl,
carbocyclyl or heterocyclyl; or R10 and R11l together form C2.6al kyl ene;
wherein R0 and R or RO and R* | t oget her may be independent!|y obt Jdhaswy
substituted on carbon by one or nore substituents selected from R28; and
wherein if said heterocyclyl contains an -NH noiety, that nitrogen may be
optional Iy syRshbdoedefd by one or nore R2'; 20 1112 is Jfygdmoge 31 , 4al kyl ,:
carbocyclyl or heterocyclyl; wherein RL2 may be optlonally su i tuted on
carbon by one or nore substituents sel-®ted from R30; and mhereln if said
heterocyclyl contains an -N+ noiety, that nltrogen may be optionally
substituted Omyﬂrbmé'y one gromage RBstituents sqleRpd |f1§mh%' d awdjelrereinid baid hetaracyelyl cyano,

hydr oxy, a r car bonyl ,
C -, 0al kyl mc g’glﬁﬁ@i‘" %gﬂiﬁ&gﬁﬁ%?k 0%% upiﬁiﬂxiéy@ Uyéf’?‘?ﬁga?%e?%g‘? bonyl ,
d -1 oal kano IG& k@&ﬂ%ﬂﬁﬁ@ﬁ@&ya} (C:-ICN%yI)anlno
N,N—(CI.,oaIkyI)Zanlno N-(C aIkyI Zﬁfnlo d - I oal kanoyl am no,
a

N- (CL. | oal kyl ) car banoyl N N—( noyl, C -10al kyl S(O a wherein
aisO0Oto 2, N(d -Ioalkyl)sul oaIkyI)ZSquhanDyI

N- (C1_I oal kyl ) sul phanmoyl am no, 30 NN-(CI oaﬂhyl)ZsquhanDylanlno

Cd -1 oal koxycar bonyl am no, carbocycl yl, car%ocycIyIC , oal kyl , heterocyclic
group, hetserocyclyl & .l oal kyl, carboggahy! - (G._loalkylene)e

R32- (C, - oalkylene)r- or

heterocycIyW f€r 1oal kyl ene) 8- R33-(d -1 oal kyl ene) h-; wherein RL3 nmay be

opti onal I'y” substx tsuiverPhL, -ERHGQ0T., a5 ROPARREPAT 0 BG4 FBINISEN2B11 - 67-

on carbon by one or nore substituents selected from R36; and wherein if said
hetépocycly htains an - NH group, that nitrogen may be optionally
substituted by afgmoyamgﬁkec£@mlﬁron1 R37; or R13 is a group of formula

(2 &8 15 G S Bl o BB B oy o
a - 4al kyl ; Einﬂao; mbhmdﬂagﬁmpmr sulphamey] kG lsalkcyl OC; R kenging, &kényd 1 qllvdgpendent | y
sel ected fr O D 4 Dl Gy, A ey o BRON ML WY s,

Ci-galkanoylamino, N-(Cygalkylcarbamoyl, N,N-(C;galkyl)zcarbamoyl, C;.alkylS(O),

wherein ais 0 to 2, C;alkoxycarbonyl, N-(Cy.salkyl)sulphamoyl,

15 N.N-(Cy.galkyl)sulphamoyl, carbocyclyl or heterocyclic group; wherein R and RY may be
independently optionally substituted on carbon by one or more substituents selected from R*;
and wherein if said heterocyclyl contains an -NH- group, that nitrogen may be optionally
substituted by a group selected from RY;

_ R" is selected from hydrogen, halo, nitro, cyano, hydroxy, amino, carbamoyl,
- 20 mercapto, sulphamoyl, hydroxyaminocarbonyl, Cy.jpalkyl, Cs.igalkenyl, Ca.ioalkynyl,
) Ci-palkoxy, Ci-jpalkanoyl, C1.1¢alkanoyloxy, N-(Cy-jpalkyl)amino, N,N-(Ci.qpalkylhamino,
Ci-1palkanoylaming, N-(Cj-palkylcarbamoyl, C;.jpalkoxycarbonyl,
N, N-(C1.ppalkyl)scarbamoyl, Cr.10alkylS(O), wherein a is 0 to 2, N-(Cy.jpalkyl)sulphamoyl,
N,N-(Cj.ypalkyl)zsulphamoyl, N-{Cy-palkyl)sulphamoylamino, -

25 N,N~(Ci.jpalkyl)sulphamoylamine, carbocyclyl, carbocyclylCi.ygalkyl, heterocyclic group,
heterocyclylC,.pallcyl, carbocyclyl—(C1.ma1kylene).,-R43-(Cl_malkylene)f- or
heterocyclyl-(C).10alkylene) g-R“-(Cl.walkylene)h-; wherein RY7 may be optionally substituted
on carbon by one or more substituents selected from R¥'; and wherein if said heterocyclyl
contains an -NH- group, that nitrogen may be optionally substituted by a group selected from

30 R® orRYisa group of formula (GIC): '



am no, carbanoyl, nercapto, sul phanoyl, ¢ 6al kyl, C2.6al kenyl, C2.6al kynyl,
C3. 6al koxy, C -6al kanoyl, Cl.6al kanoyl oxy, N-(Cl -6al kyl)am no, .
N, N- (Cl - 6al kyl ) 2ami no, Cl -6al kanoyl ami no, N-(Cl-6al kyl)carbanoyl ,11 JAN 2007

N, N- (Cl - 6al kyl ) 2car banoyl, Cl.6al kyl S(Oa wherein ais 0 to 2,

Cl - 6al koxycarbonyl, N-(Cl_6allcyl)sul phamoyl, 15 N, N-(Cl. 6al kyl ) 2sul phanoyl ;
car bocycl yl erocyclic group; wherein R15 and R1 ;nhdependent |y
optionally s‘ﬁ%%‘{ﬂﬁoﬁ 4Zd on carbon by one or nore subst??ﬁgﬁ%ogﬁosoglgct ed from
R41l; and wherein if said het erocyclyl‘@o’nt ains an -NH group, that nitrogen
may be optionally substituted by a group selected fromR42; R17 is selected
from hydrogen, halo, nitro, cyano, hyd®®xyQ ami no, carbamoyl, 20 mercapto,
sul phamoyl , hydroxyam nocarbonyl, Cl2ldgal kyl, C2-1oal kenyl, C24o0al kynyl

Cl -1 oal koxy, C _Ioal kanoyl, Cl -loalRa Moxy, N-(C _I Qal kyl)ami no,

N, N-(Cl.1GQal kyl) 2am no, G nall canoyl am ges N-(Cl -1 o0al kyl ) car banoyl

Cl - | oal koxycarbonyl, N, N (Cl-1Qal kyl)2carbanoyl, Cl-1oal kyl S(O a wherein a
is 0to 2, N(Cl-IQalkyl)sulphanoyl, @It} (Cl4oalkyl)2sul phanoyl,

N-(C-1oal k¥vlh%rs.u[ phanoyl am no, 25 N, N-(Cl -1 oal kyl) 2sul phanoyl am no,

car bocycl yl ""@&Pbocycl yl C1_roal l cyl, heterocyclic group, -

het erocycl yl O . | R iseplectedfronbhyalyagey br-C,Gilkylpal kyl ene) eR43- (Cl - | oal kyl ene) or
het erocyclyl - (Clzkoal kyl ene 44- (1 - L.oal kyl ene) h-; wherein R17 may be

opti onal |y subst¥t Eftsg{égmgﬁo%& %gﬁn‘%éobrﬁ%mﬁ%ﬁ&yg’)o%ﬁﬂ%ﬁ%ﬁ?gﬁseI ected from
RA7; and wheteehpto)shlphanayl, il saticyh € ediyehyl, Coaltcaiyh €,.gatkox NI cadikaoesd, t hat nitrogen
maybe opti onal subst i tut .a or ectedfrom 30.R48; or R17 is a
group of for‘r}aﬂfﬁ“}'%a”‘(ygﬂxéj’k"i&fggﬁ%&%&“g %@%@%ﬁ‘s‘z‘hﬁ?ﬂw}?ﬂ@%os/ 002811 -68..0
ao R N R s N-(CetaByl)canbranogl, W,N-{% alkyd)ediamoyleC-chlkpRiMy dicogrenisOrto L14al kyl ; &
R19 is sele e ' CMARO, N, '
car banoyl , @ﬁ%eaﬁ(gg%%%&f gﬂ&gn%ﬁﬂ%%mg%m]@fc‘“@%%f@ﬁ%‘%@ﬂ%y nyl ,

C, . 6al koxip, hetarogyslik e where & -y e insleganésuily oplicnaly selstinad oa rérhe by one

N, N- (C1. 6al kykaiBsBQentGhrebad £5H AL 2 WiRrein (Ml dHeRA kM) oMb
NN- (C - 6al kyl ) 2car banoyl , O -6al k erein ais 0tq,2

d . 6al koxyc&FEpit PiUNgﬁ(ﬂ@laY@aPRtWﬂé’[ﬂS‘éﬁcﬁg)ﬁ‘w 2 grusgleteddem® ) 2sul phanoyl |
carbocyclyl or g®is selected from halo, nitro, cyano, hydroxy, amino, carbamoyl, mercapto,
sulphamoyl, hydroxyaminocarbonyl, C.jgalkyl, Czipalkenyl, Cy yoalkynyl, Ci-joalkoxy,
15 Cj.ipalkoxycarbonyl, Ci.jpalkanoyl, Cy.jpatkanoyloxy, N-(Cy.jpalkyl)amino,
N,N-(Cy.jpalkyl)amino, NN, N-(Ci.1palkyl}sammonio, Cy jealkanoylamine,
N-(Ci.1alkyl)carbamoyl, N,.N-(Ci.palkyl)scarbamoyl, Ci.10alkylS(O), wherein a is 0 to 2,
N-(C1.palkyl)sulphamoyl, N, N-(Ci-1ealkyl)zsulphamoyl, N~(C.igalkyl)sulphamoylamino,
N,N~(Cy.1palkyl)zsulphamoylamino, Cy.qpalkoxycarbonylamino, carbocyelyl,
20 carbocyclylCy.jpalkyl, heterocyclic group, heterocyclylCi.jgalkyl,
carbocyelyl-(Cr-yalkylene)e-R>-(Cy jpalkylene) or
heterocyclyl-(C.palkylene)g-R**-(Ciagalkylene)p-; wherein R*® may be independently

\QWJI

optionally substituted on carbon by one or more R*7; and wherein if said heterocyclyl contains
| an -NH- group, that nitrogen may be optionally substituted by a group selected from R%®,

25 ~ pis 1-3; wherein the values of R may be the same or differsnt;
qis C-1;
r is 0-3; wherein the values of RI€ may be the same or different;
m is 0-2; wherein the values of R' may be the same or different;
n is 1-2; wherein the values of R® may be the same or different;

30 z is 0-3; wherein the values of R™® may be the same or different;
R* i selected from hydrogen or Cirsalkyl;



10 heterocyclic group; where RL19 maybe independently optionally substituted
on carbon by one or nore substituents selected from R51; and wherein if
said heterocyclyl contains an -NH group, that nitrogen may be opt I“Oﬂﬂf‘lﬁ]
substituted by a group selected fromR52; R2 is selected from hal 0,' ni ,[]7
cyano, hydroxy, am no, carbanoy], nercapto, sul phanoyl,

hydr oxyam nocar bonyl , Cl-10alkyl, C240al kenyl, C2-,0al kynyl, Cl-1oal koxy

15 d - | oal koxyeawkeass, Cl. loal kanoyl, Cl1-| oal kanoyl oxy¢T16B2003/002811

N- (g . loal kyl )am no, N, N-(C -1oal kyl)2argi.no, N N N (C -1Ioalkyl)3anl noni o,
C -1 oal kanoyl am no, N—(CI - | oal kyl ) car banoyl , N, N—(Cr-rcal kyl ) zcar banoyl ,

a _loal kyl S(O a 3 QEE@M

N, N-(d -ioallcyl ;ngu p a%%{ﬂﬁc& ﬁéf%ﬁsefec%ﬁ%hgﬁﬁ%ﬁm% am no, ércapm

N, N- ( C1- | oal ky4alkak Gi-ghkaxi HHEnsahkyl)angnoe II\b!‘é{ &limhmm mwﬁ@)a\@aneb@eycl yl, 20
car bocycl yl CPé qal kyl, heterocyclic group, heterocyclylCl-I|oal kyl,

car bocycl yl - 0a I kyI ene)e R53-(d -1 oal kyl ene)f- or
het erocycl yl - (Cl Ilbaislﬁsltoéqdéy@mﬁdﬂdr@(ai%wﬁlhﬂe@:hﬂkom Ci-salkrpGlonsy be

| ndependenisl . ORES 88kt sSpRB itk Su ARRDARY ARy oiBEE RST: and

wherein if said heterocycl ontain an - rou 'hat ni'trogen may be

optionally SHB@@H“P'@@E@HWW 1 B2saeed el %@Oxﬂgmﬁlkﬁ@ﬁl 3: wherein
t he val ues ot _Bﬁéngmy,b@(du R0 O, CH&&@.}Q{,}@O, 4hlﬁan9y131mn6 is 0-3; wherein

t he val ues of R16 be the 'sane or mis 0-2; wherein the

val ues of R1Y ﬁwﬂ%acafhﬁ@oﬂm GreaisyPreapapeyl Clﬁiufyés(@a?h""i%'ér%q’wzb he val ues of

R8 may be t he, saRycaboil, @ gilityDsdphamoll an@NN-(OMaE ygﬁsﬂlphz&ﬂ)yl/aﬁhétﬁ&i r3, R19 may
be the sa or different;: R21.is sele edfr m

or G _6Galkyl; 11
JAN 3007 Y pRinerasiantyseseTaly B R HebaLcHboy °“R?§mﬁﬁ%§‘ra7ﬁ23 are
i ndependent |y sellé&,lIéﬁRP“[ R?f) Wm‘ﬁgéhandh&bkr@muapeﬁéhmmeleamE@:@h:ﬂo, nités]. 6al kyl ,

Cl 4al koxy, N- am no no yl S(O,
wherein a is® %’EO i & %@?%&Bé?fpﬁor%llﬂlﬁ%%ﬁg‘g%ﬁxy %? lCCl 6al kyl ,
Cl . 4al koxy aﬁ!dmﬂltylﬁah.taﬁcnnbylccaxgallcyn)& Qi (adkok s Csﬁdxllmnbyidcltlﬁedkmdiwdx@,, nitro, cyano,
hydr oxy, am hanmoyl, Cl4al kyl ,
C2- 4al kenyl % alg&ﬁ’%?b)%?d ﬁg{: mﬂo’r@ﬁggf’@gﬂ H[')’ C14al kanoyl oxy,
N- ( Cl . 4al klél VA6 mallkylﬁha@mmuoa(?kxyall}azwhnmo, maa:xmm«nam no,
N (Ct 4al kyl) rrgy(#, %Fp erein ais
0to 2, 4§?~f:§'qlca 2m%4}h4y !.?le%g k;’% ‘}ﬂ(lom E:%V @H’mlﬁmamo%
N, N- ( a. 4a| kMN- Q‘sud%éﬂﬁi@hmov@hﬂﬂ& mﬂllmlbsulnl@mnﬂgmbe i ndependent |y optionally
substituted giv.gq AR AUpIRRGyIHinBTRE G alRefycarbonylamino, carbocyelyl,

carbocyclylC_jpalkyl, heterocyclic group, heterocyclylCyjgalkyl,

20 carbocyclyl-(C1.jealkylene)e-R¥-(Cy.jpalkylene) or
heterocyclyl(Cy.joalkylene)g-R*-(C;.ipalkylene)-; wherein R%, R, R™, R* R*, R¥, 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*;
25 R¥ RZ R, RY, B, R® R™, R® and R™ are independently selected from
Ci-galkyl, Cygalkanoyl, Cigalkylsulphonyl, sulphamoyl, N-(C;_galkyl)sulphamoyl,
N,N-(Cygalkyl)ssulphamoyl, Cygalkoxycarbonyl, carbamoyl, N-(C;¢alkyl)carbamoyl,
N.N-(Cjgalkyl)ocarbamoyl, benzyl, phenethyl, benzoyl, phenylsnlphonyl and phenyl;
R, R®, RS, R* R, R*, R and Rare independently selected from -O-, -NR%.,
30 -S(O)y-, -NR¥C(O)NR-, -NR®C(S)NR¥-, -OC(O)N=C-, -NR¥C(0)- or -C(O)NR™-;
wherein R® and R are independently selected from hydrogen or Cy.¢alkyl, and x is 0-2;
R® and RY re independently selected from hale, hydroxy, cyano, carbamoyl, ureido,

amino, nitro, carbamoyl, mercapto, sulphamoyl, trifluoromethyl, trifluoromethoxy, methyl,



1(26, R28, R3 1136, R4r R47 1(51 and R57 are independently selected from

hal o, nitro, cyano, hydroxy, am no, carbanoyl, nercapto, sul phanoyl,

hydr oxyam nocar bonyl, C _I1QGal kyl, C2-1Cal kenYl, C2_10al kynyl, CI. |1)¢IJLAQX[W] )
Cr-roal kanoyl, C thI kanoyl oxy, Cl. loal koxycarbonyl, N-(CL. 10al kyl') am no,

N, N-(Cl_1Cal kyI )2anino, 15 N, N, N-(Cl- 1oal kyl ) 3anmoni o, Cl . l1oal kanoyl ani no,

N-(Cl .| oal kyhysrasdeaey! ., N N-(Cr. 10al kyl ) 2car banoyl , fdrd8adshyda( O . :
wherein ais 0 to 2, N-(C _loal kyl) sul p%m)yl , N, N-(CI loai kyl ) 2sul pham)yl

N- (C1_I Oal kyl ) sul pharmyl am no, N, N (Crf®0aikyl)2sul phamoyl am no,

Cl -1 Oal koxycar bonyl am no, carbocyclyl, carbocyclyl Cl _10al kyl, heterocyclic
group, het ersp %/hcm eting:g,[ p(ylyl al ethynyl methoxycarbonyl, formyl, acetyl, formamido,

b | yl
ﬁg‘{ e(r)?c/)C/clyw&%m?ggﬁgﬁﬁg?gﬁ&rﬁ%mé@?%ﬂgbﬁgﬁ% Ig&samo 1er ein R26, Res, R30,

R36 R41 R4A7 aﬂeamowal}mbﬂ@%a%‘&ié‘ﬁ‘a@m PSPt N-awdvisyirkanstand ut ed on

carbon by Orﬁ‘NQﬁméMls@lpBéﬁ@yl%ﬂl D wherein if said heterocyclyl contains an
-NH group, that nitragen be opti |1y substituted by a group sel ected

on
from R64; 25 R27&iF@®pd md"P(’%iFntiY(S boiphiso 08> R5s and R64 are

i ndependent |dfa E@%ﬁﬁaﬁgm tz@lles@ms&ybte, s@bat@@ﬂskﬁfwltor &aéﬁ%w' phonyl ,
sul phanoyl , 6al ki/ sul n%/l Cl 6al k Zsul ham)

Cl - 6al koxycar bonfﬁfj teng B’éfﬁ]ﬂ? @tor%%vﬁ‘? })eé‘ﬁ?‘ﬁé ® are se R ed Fom any
N, N- ( C, 4al kydnt 3Ear banoyl , benzyl phenet hyl , benzoyl, phenyl sul phonyl and

phenyl ; (33, (43 RA44 R53 854 59 a d R60ar in dently
DT oot ed gL idhese S et a o) Epheri L R R - PR RS 65 65 -
- OC( O) N=C1) ®RNREL3 4 Sﬁrpentﬁmy@)dﬁﬁayl)dﬂmeymeﬁ@ﬁcaalsﬁlo?@&ﬂ@m-z Ipiependent |y N

selected fromh 6al kyl, and x is 0-2; R63 and R67 re
i ndependent | y@é&%ggg’ﬁn@%ﬁeﬂ’éﬁ o, hydroxy, cyano, carbanoyl, ureido, anino,

ni t L oI car ba(nDytlmns-lmFcﬁ@spt&?cthﬁmunhampyénm-l-nieﬂabwﬂ?-ﬁm{tRbla-[M-l(j-q‘Sl)-Gqumt hﬁxy,
met hyl , 0) WO 2004/ 0052 2003/ 00281 met hoxy,
et hoxy, vi nﬁéyéﬁ %74 5&3’?9‘(1’5‘/’1 ?I‘[ 3&% ﬁc ﬂ’:?é@f%ﬂt’i!gf or mani do,
acetylan i naetreag&b-m@)benmﬁy;hﬁm no, di rret hyI am no, N- met hyI car banoyl ,

N, N- di net rba yl.t hi o, n yl

N- et hyl SE n']i)g‘hg grﬁltﬂﬁ' YHEE‘WH’E %&f?ﬂé&rﬂ '(ér@ gﬁé HRS5®End hoare

i ndependent Iays aeB@eﬁtﬂﬂdﬂ‘okﬁﬁkﬁl}c&rbmﬁdﬁyl}aa-pdmadfbmqwirbﬁiﬂyhyeﬁmﬁﬁm allse salt,
sol vate, solyv %ly?{ol{? éﬂh a salt or a prodrug thereof. Additional sui tabl e

| BAT i nhi bi t'8f % %bove structure are selected fromany one of.
1,1-di0x0-3-butyl-3-ethyl4-hydroxy-5-phenyl-7-(N-{ L-[N'~(2(S)-3-(R)-4-(R)-5-(R)-

2,3,4,5,6-pentahydroxyhexyl)carbamoy]]-1-(cyclohexyl)methyl } carbamoylmethylthio)-
20 2,3,4,5-tetrahydrobenzothiepine.
Compounds of formula (AL, (BI), (CI), (DY), (EL), (FI) and (GI) ora
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
25 acceptable salt, solvate, solvate of such a salt or a prodmg 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
salt or a prodrug thereof and an IBAT inhibitor, or a pharmaceutically acceptable salt, solvate,
30 solvate of such a salt or a prodrug thereof.
Therefore in an additional feature of the invention, there is provided a method for
producing a cholesterol lowering effect in a warm-blooded animal, such as man, in need of

such treatment which comprises administering to said animal an effective amount of a



(+/-)-trans-1, 1-di oxo- 3- et hyl - 3- but yl - 5- phenyl - 7- et hyl t hi 0- 8- ( N-{
(R-a-[N-(2-(9)-3-(R-4- 10
(R -5-(R -2, 3, 4,5, 6-pent ahydr oxyhexyl ) car banoyl ] benzyl } car banoy! met hdxAN-78073
,4,5- tetrahydro-|, 4-benzot hi azepi ne;
(#/-)-trans-1, 1-di oxo- 3- et hyl - 3-butyl - 5- phenyl - 7-nmet hyl t hi 0- 8- (N {
(R) - a- [ N (2- (%) 20BU005H7 4- PCT/GB2003/002811
(R -5-(R-2,3,4,5, 6- pent ahydr oxyhexyl )_Cﬁr_bam)yl ] benzyl }
car banoyl et hoxy) 2,3, 4 5- tetrahydro-1, 4-benzot hi azepi ne; 15
1, 1- di oxo- 3¢ eth dc%f a(l); qra eutically acceptable salf, solvate, solvate of such a salt
“hyar oy 5 BRI o TCRRLD) sysbapeicpqosprplg sy seige

2 3,4,5, 6- pem labq,tug mwaéxyiuﬁmdnamqaietm&eﬁsbpmﬂdmwam}n with an effective

gaabglrrgilong {)]tl ag)[B%'ﬁ 1rlluAHAtgh or e%ha%%&ﬁxﬁa@l %étgg(lﬁﬁt,ns%ivat%,r solvate of such a
1-[N-(2-(9S) s&c(ersodFu@R)ere@f( R) -

2,3,4,5, 6- t I

} car banoy| ot hff1 |‘¥“&§ %S*%%*@%‘%@%% %“é’%“tjﬁ Jﬁ%‘ﬁ‘?%%ﬁh%%ﬂ gicsl unds of
formul a (Al yomgoBiiyn witich Jompfimisa compund Of(fmuiaa@dor(a@h}mmeuacallp rxepigbdeut i cal |y
accept abl e g@ LoyaROlotatdor s&ﬁ'am% a%aﬁig%e%f Sl dn xﬁATmlfag oy thereof may be

prepared by rocesées known in e art a particular aspect of the

i nvent i on aftamacRuticaly asEapiblegalt, édmﬁﬁié?é@ftﬁ‘?@élmyo@@f@@{gébﬁtf%ll@ sal t,

sol vate, soh)atifioR{ihypharRac@ddallPicedhtBleQlletdordch@eeof s an | BAT inhi bi tor or
a phar maceutical ly acceptable salt thereof. Therefore in_an additional

feature of the iAfFRIdinEsHE fuptha ppertof e Bvrabiavertionghes waravised kit a conpound of

for Ia (l)corﬁb’nsﬁgﬁla@iﬁ et thedild (¥), azcagmmssuﬁcaﬁﬁh&eptﬂﬁ& ééﬁ,tsﬁlvatSQbNﬁEe of such
a salt or a%ﬂ;l)]ro rug thereof ang AT inhibitor, or a&a%ﬁarrra utically

accept abl e Shjugh a%l%&?@ g dgeg FWP&B%T“’Q@EPF of aphprmaggutically AcERtERle t her eof .
Therefore iIalﬁﬁblﬁﬁ‘:dédl\’&%huchaaﬂwﬁpﬁfdnighl&;rdoﬂventI on, there is provided a
met hod for pr od}#éi gglga cho| esterol | oweri ng 'ﬁﬂ in mbl ooded

ani mal, such as ‘MFEAFAME L0 1 WEper dppectf thh pregentin ﬂé‘H‘Pn FEH’“&Y

adm ni st exsi B@ngRingal d ani mal an effective amount of a 1 JAN 2007 WO
2004/ 005247 CT/ GB2003/0028 d of

har aceut 1 ELATPORTASD AR UL 5 f PhocBrpeny seplp b ituts figRiotfen 1o,
prodr ug t hesdofr aprodsigniicrdod eofist unitdguenbrmal or separate administration with
an effectivg [WaleY] t ept abl e
salt, sol vate algg]ll"\?ﬁ}%ﬁor ?Pa%ﬁc%ﬁcﬂﬁ%@taﬂ% % Ee%%e%gﬁhhx tg:abggrdl ng to
a further a@{@éclgﬂ'@fmf firea deprnd npnit desagetfernp ands provi ded a pharmaceuti cal
cormos't'zancy@aaﬁﬁeﬁﬂémf&&&&@%ﬁﬂ%%ﬂ&&@&&%ﬂ%&h or ‘a pharmaceutical l'y

acceptable 'salt, solvate, solvate of such t or a prodng thereof, and
an MAT i nhi bi t or&cceyding to a further aspect of the present invention there is provided a kit

compiising:

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

t
R

salt or a prodrug thereof, together with a pharmaceutically acceptable diluent or carrier, in a
25 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 another feature of the invention there is provided the use of a compound

30 of the formula (I), or a pharmacentically acceptable salt, solvate, solvate of such a salt or a

prodrug thereof, and an IBAT inhibitor, 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.



pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodrug thereof, in association wth a pharmaceutically acceptabl % di | uent .
or carrier. 10 According to a further aspect of the present i nvent ilohJANZEE
is provided a kit conprising a conpound of forrmula (1), or a :
pharmaceutically acceptable salt, solvate, solvate of such or o
prodrug theMbioo4 W4’ an MAT inhibitor, or a phar naceu???fﬁ?’rﬁﬁﬁmg%?&lept abl e '
salt, solvate, solvate of such a salt -&-a prodrug thereof. According to a
further aspect of the present invention there is provided a Idt 15
conprising: a) aAdcadpgtingfotherhgpeenof te piejent iavendorthert ieeided aabmbinaion ept abl e

salt, solva sol vat e, of ch.a , salt a prodru theref a first unit
dosage for n#r SAenS FOmASIARE Fﬁﬁ]ﬁlﬂmf%fﬂfon(#aré&%ﬁtﬁ? ?30 055"5? B salt,
sol vat e, sotly,a:t epleimsaaially aadptablarsalasolmta)slma@ dflsmhamﬁl; o dprédrghaed, uni t

dosage for nt n n first and second
dosage for %@c?;?%ﬁ%ﬁ 6}1 ﬁ'ﬂe%a"{}ﬁgccgta}fle Oé %rs‘é'f’#t Pnvention there
IS provi déds1mu1td1bouscs¢aqm:muﬂ n:n@paraa:& aMmmraﬂmucﬁineﬁemw muduat ¢flh [BAT a

P odr ug- 1 heP Bt POCRRER R oteephdl i Sued il Ry SeBn it ritent o
carrier, i ntimreoﬂsptfonﬂ]yttogcmet wﬂosla@ana‘cmmallyla)ceptablb BAENt orloarkietton wamar a

phar et Skt ARSE PR e S BBl Such sl or
c?nt ﬁl ning sai d Ihisctiter aspert sbthoimdentios dgeciprmg of foomds d),ngaplmmmﬁhﬁlry ;eat ulre
of the inye e formul a
(1), or n_m %?@r%ééeaﬁlsgg Sgggtgept glb% e sa??ro&t%%%gmg&?%dgtﬁlgs%%d lis’uch a sa~l)t
or a pr odr grgocidtion with a PRAR alpha apd/or paviddconipt, or@hmalamaqaaﬂm@emtﬁhlfaﬂaltgf
acceptabl e galghes, s%%%@&ﬁucrﬁs%vcﬁtp&mgé ma'e@fhs@taa@i:ﬁmmpﬁa RIaRH fagind hereof,, in

the manufacture of a nedi canent use in production of a chol esterol
| ower i ng ef pasBistsj WWWM%@E@HB @ﬁlﬁs ﬁalwate%%wteagf fealnsalty oxprodapgs shewel WO

2004/ 005247£%ﬁ%@9§/&%m33 ﬁémdﬁm%gwaas deRerfbed Wb%rumﬁa@eﬁzb of the

present invention there is a_conbi nat ment rising the
D i st 13 PotRess. Wi Saiopsd FOSHIRElan i IO Mso s T, VRGP AT (1) or

a phar maceuth&al1bys, aacaastm ér@Oﬁﬁbﬁ on'SIQEQQSaItﬁxPat&ﬂE Mal®, &f3-@uGh pati&drt or a
prodrug thereof

ether with a pharmaceutically acceptable
di | uent or E,hﬁF?IP%‘?u“R ‘ﬁ‘%? geﬁﬁpﬁlﬁm%sm@é‘@ﬁ@ﬂ%%@ 5?‘4“5 at e
adm ni st r at 2ano, 48, sznwiEti ee kil ma:rpjmurﬁeranf by&afe:}eﬁ%TParumm:ﬂlylatR}mR afpha a

B?gg fﬁ;e“t | Caé/ér%m%&ﬁﬁ 2L APLRrSS W1 835 R B SRS, QLR GwRRd, O

20 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-{ ~-methanesulphonyloxyphenyl }ethoxy)phenyl]propancic acid and : )
pharmaceutically acceptable salts thereof. '

25 Therefore in an additional feature of the invention, there is provided a combination of
a compound of formula (E), or a pharmaceutically acceptable salt, solvate, solvate of such a
salt or a prodrug thereof and a PPAR alpha and/or gamma agonist, or a pharmaceutically
acceptable salt, solvate, solvate of such a salt or a prodrug thereof.

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

30 producing a cholesterol lowering effect in a warm-blooded animal, such as man, in need of
such treatment which comprises administering to said animal an effective amount of a
compound of formula (I}, or a pharmaceutically acceptable salt, solvate, solvate of such a salt

or a prodrug thereof in simultaneous, sequential or separate administration with an effective



thereof, optionally together with a pharmaceutically acceptable diluent or
carrier to a warm bl ooded animal, such as man in need of such therapeutic
treatnment. In another aspect of the invention, the conpound of for il N7,
or a pharmaceutically 10 acceptable salt, solvate, solvate of such a salt
or a prodrug thereof, may be adm nistered in association with a PPAR al pha
and/ or gammawageniiat47 or pharmaceuti cally acceptabl e satis003@ed1vat es,

sol vates of such salts or prodrugs thergof. Suitable PPAR al pha and/or ganmm
agoni sts, pharnaceutically acceptable “JArt s, solvates, solvates of such
salts or prodru%s thereof are well known in the art. These include the
conmpounds d&%eyt BAFHAR alghagad/arspmmma agapish g1 qusicallieraspipio bty WO

99/ 62872, N9, Gddtslor sV 238 6% AKrugWR:QE/ 40170, J Med Chem 1996, 39, 665,
Expert Opinion on Therapeutjc Patents, 10 ég%r,gﬁZB-, 34 E. n partjcular the
conpounds descr i HREEFIRE ! fh@“b“étawt‘%%ﬁﬂ"ﬁ“éﬂf’ 1] PRt APRTPFAGEIE34) and J Med
Chem IZOOP corﬂﬁsiﬁ&a?@hl}tm%dﬂpriedsg/c&hﬂaouhmcﬁbmlaﬁ(l)e& atw?lgia&ubqany edcetice.

Particul arl y.a PPAR nd/.or ga agopi s rs, to. Wy- 14643,

chof i brat &, eI IREE O gD APT PEANG Y A AT Be YT

pi ogl i t azonegonisost Hphatreaniesllyaglepthibiz eatesolyatepmlvateaf anke a sdNG 2 gloRagagl | t azar,
BMS 298585, BRL-49634, KRP-297, JTT-501 213068, GW 1929, GW 7845, GW
0207, L- 79%‘125?5%7 i SRR APPSR E&Fg%é%ﬁl“g’?ﬁﬁf STBAR al pha and/ or
gama agoni st r eA®psingdo a further aspect of the present invention there is provided a kit
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agoni st, or a phitcpdineir ¢ fgthdrpspeei o Gp prebrnbinyeation theye spzgvided it vat e of such a
salt or a peogdidig,t hereof. Therefore in an additional feature of the
invention, there I's provided a nethod for 30 producing a chol esterol

| overi ng ef RErtomparag offEvlp (1) o8 e phagpacaicallysgecntahls sabia pplvatensawisdf Bch asuch

t r eat ment 1swWhilcdh a %I’git&%f,%ﬂm@kgﬁgaﬁafoﬁﬂ said animal an effective anount -
of a conpound of fornmula (1), or armaceutically accglgtabl e salt,
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salt or a prodrug thereof, together with a pharmaceutically acceptable diluent or carder, in a

) first unit dosage form;
b) a PPAR alpha and/or gamima agonist, or a pharmaceutically acceptable salt, solvate, solvate
25 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 another feature of the invention thers 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 PPAR alpha and/or gamma agonist, or a pharmaceutically acceptable
30 salt, solvate, solvate of such a salt or a prodrug thereof, in the manufacture of & medicament
for use in producing a cholesterol lowering effect in a warm-blooded animal, such as man.
According to a further aspect of the present invention there is provided a combination

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



agoni st, or a pharmaceutically acceptable salt, solvate, solvate of such a
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20 such treatment which comprises administering to said animal an effective amount of 2

compound of formula (I), ora pharmaceutiéaﬂy acceptable salt, solvate, 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

'\ i

such a salt or a prodrug thereof.

25 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 nicotinic acid derivative, ora
pharmaceutically acceptable salt, solvate, solvate of such a salt or & prodrug thereof, in
association with a pharmaceutically acceptable diluent or carrier.

30 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 nicotinic acid derivative, or a pharmaceutically acceptable salt, solvate,



5 a prodrug thereof, optionally together with a pharmaceutically acceptable
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formula (1), or a pharmaceutically acceptable salt, solvate, solvate of
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derivative" nmeans a conpounds conprisiysg a pyridi ne-3-carboxylate structure
or a pyrazine-2-carboxylate structure. Exanples of nicotinic acid
derivatives sleEtJ: Hlds%cl{‘al GGt é‘ﬂarﬁdr@@ﬂl&eofnih%rﬂ;&ﬁﬁéture ofY ﬁélﬁdéh@ﬁt@&%se NaSPAN(T )
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provi ded a ;;hlaatmc]eatenfmbhasabnpwodmg)mwﬁ ch conprises a corrpound of formula
(1), or a phar ”Bffﬁe'ﬂ{;brﬁ?d YaRGGRPEARE S méf%'véngoé %e}/e%ﬁ gfowﬁc%' MRliadh Such a salt
or a prodrug thereo a nicotrni ¢ acrd

phar maceut i qedduginprdwissiatyl lowsriigteffess i am—blm¢dmm,@ﬁch$&m anwalitf or a
prodrug therggf 5‘153“" abl e dil uent
or carrier. g%%g@é?tdﬁg%ogggﬁgt gtgh@ttﬁgr%d’%ﬂm%“fl E%/Jg)r%{n?%{r{]%{) ere is

provi ded theougwngpf fgrmapnilh armphagiaceutieally epagpiptie ait) solvaie, salvpih af srelvetslti cal | y

acceptabl e %@med&g'tﬁé?éoﬁn sRINRb&, é&ﬁue’ﬁh'aﬁ Br @paat B&ﬂhs@aﬁo@&ﬁﬂﬁd&fe&th@r eof, and
a nicotinic acid derjivative, or a phar ITB.CEUPI cal accept able salt, sol vat e,

i 1 JAN 2oo¢m%°§®b@w§mvswwr@32mee@% &cce le slb(sglate SRVaRRfch a sal t
or a prodruguétheseef a prbdiug MgesrBNUf acture of a nedi carrent for use in the

production of a chol esterql Iomerlqr%g@effect i n a warmbl ooded anl mal , such
as man. |n anot h&foHaRsde f fystheraspect of Tng Apverson thefrds pgk aggacilitdyl a (1), or

a phar mac emtcbﬁ@&;sh:wn mﬁﬁeahp;hk@ @&bbund&ﬂﬁomnea) 904 mﬁﬁ@acafhcaya&begcaﬁal t or a

prodrug the rs%? ijglg c?lvatc %m L e sal?or a prod;ug 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
25 of the formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a salt ara
prodrug thereof, and a bile acid sequestrant, or 2 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.
According to an additional further aspect of the present invention there is provided a
30 combination treatment comprising the administration of an effective amount of a compound
of the formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such asaltora

prodrug thereof, optionally together with a pharmaceutically acceptable diluent or carrier,



5 association with a bile acid sequestrant or a pharmaceutically acceptable
salt, solvate, solvate of such a salt or a prodrug thereof. Suitable bile
aci d sequestrants include chol estyranine, cholestipol and cosevel ahd JAN 2007
hydrochl ori de. Therefore, in an additional feature of the invention, there
is provided a conbination of a conpound of fornula (1), or a

phar maceut i ca¥d yposmsapt abl e salt, sol vate, solvate of s¢oéeaosndfdsalt or a
prodrug thereof and a bile acid sequest%ant or a pharmaceutically acceptable
salt, sol vate sol vate of such a salt or a prodrug thereof. Therefore in an
addltlonal turelg t he |nv |on h re Dr QV
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benzt I azhgle.  CaghOREt husaeBAVEThLL: o hbALLLILAA! SRRl bt b 1e

hydr ochl ori de,
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hydrochloride, spiraprilat, spiropril, spiropril hydrochloride, temocapril, temocapril
hydrachloride, teprotide, trandolapril, trandolaprilat, utibapril, zabicipril, zabiciprilat,
zofenopril and zofenoprilat); )
» an angiotensin II receptor antagonist (for example candesartan, candesartan cilexetil,
25 losartan, valsartan, irbesartan, tasosartan, telmisartan and eprosartan);

» an andrenergic blocker (for example bretylium tosylate, dihydroergotarnine so
mesylate, phentolamine mesylate, solypertine tartrate, zolertine hydrochloride,
carvedilol or labetalo] hydrochloride); an alpha andrenergic blocker (for example
fenspiride hydrochloride, labetalo]l hydrochloride, proroxan and alfuzosin

30 hydrochleride); a beta andrenergic blocker (for example acebutolol, acebutolol
hydrochloride, alprenolol hydrochloride, atenolol, bunolol hydrochloride, carteolol
hydrochloride, celiprolol hydrochloride, cetamolol hydrochloride, cicloprolol
hydrochloride, dexpropranolol hydrochloride, diacetolol hydrochloride, dilevalol



5 hydrochl oride, dilevalol hydrochloride, doxazosin nesylate, fosinopril
sodi um  guanfaci ne hydrochloride, methyidopa, metoprolol succinate
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hydr ochl ori de, maerdmds, Iemhlpmehycahatoahauiimdﬁﬁyﬂn&oﬁronde):elfoaml,aérmmlandr energic
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hydr ochl ori de, ﬁéé (I)lIDgﬁé Qféﬁ] or i %ngde I?msptr hgﬁgIh?JrIdgecmF(ﬁ%Ié)t al ol
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met al ol - hygr ochl pfLidene HRkLRIAL Wsited B ORb Rl yaloAlbAR) e, nadol ol , pamatol ol

sul f at e,

> 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,

25 nicorandil, nifedipine, nisoldipine, nitroglycerine, oxprenolol hydrochloride,
pentrinitrol, perhexiline maleate, prenylamine, propatyl nitrate, terodiline
hydrochloride, tolamolol and verapamil); '

» anti-coagulants (selected from argatroban, bivalirudin, dalteparin sodivm, desirudin,
dicumarol, Iyapolate sodium, nafamostat mesylate, phenprocoumon, tinzaparin

30 sodium and warfarin sodium);

» antithrombotic agents (for example anagrelide hydrochloride, bivalirudin, cilostazol,
dalteparin sodium, danaparoid sodium, dazoxiben hydrochloride, efegatran sulfate,

~ enoxaparin sodium, fluretofen, ifetroban, ifetroban sodium, lamifiban, lotrafiban



penbutol ol sulfate, practolol, propranol ol hydrochloride, sotalol
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ani odi pi ne besylaﬂzgt&eolé@mg%agébﬂgﬁgén %ﬁﬁﬁbgﬁ E)ﬁ%%ée fS?ﬁi{B Lnda cgt{atﬁgg%r% g%%ﬂﬁg

ni f edi pi ne, teI u@dwmmfmﬁﬁb@ﬁmam;izmmmahzm)hydrochI ori de bel f osdi | ,

ver apami | ; e the
conbi nati on pro uct 8%4{.4% g{orln ol’rﬁ%% %%Ia?)z( éer:gn @Cﬁ%ﬁaﬁﬁg@{”é%@%‘ t he

conbi nati on pr odgtafitef hmmhb@m diragibh, a@mhﬁbﬁnmonmlﬂaﬁtaemmdﬂES and anti - angi nal
agents (foy exanp H’%HT{DdI pi ne besyl ate, anmodi pi ne nal eate, betaxol ol

hydr ochl ori de, bevan hydrochl ori de, butoprozine hydrochl oride,
carvedilol, of nEpagenhibitirederexample ¢losterobclopiderselbimisate, spinsistorh ne, nonat epi |
mal eate, primdo lt;%gg er apam |

hydr ochl ori de) ; é Igsét?)%? %d?%?ga%%?ﬁ%xa CHISH(%{) ﬁzgr%%gsogll I?}gn%e\grs (for

exanpl e fost edi ISUIIMGPWW@H, Thfenemethd dsrRicss; dielafeproniiinplisnneeml or i de,

clonitrate, diltiazeonnyolRehbeyide, dipyridanole, droprenilam ne,
erythrityl tetranitrate, i sosorbide dinitrate, isosorbide nononitrate,

i dof | azi He, mtioklrtelst agereeqfian ibiitessifare xample peppssine, hepAPadse Bormaest sclfimh cor andi |,

ni f edi pi ne, ni SOéxﬁdeﬂbﬂ%%alcﬂlnt ft&%&lqgﬁrlzﬂﬁ;lo@mﬁlﬂm}&hlohﬂéd&%ﬂfﬂa%ée% )
pentrinitrol, perhexiline naleate gﬁ%l anr| ne, ﬁlor gpatyl nitrate, o

terodiline .hydr%ﬂehﬁr@@ ba5y orhelf B) > anti-coagul ant s

(sel ected fron»ammﬂh aglahtygbﬂgxudpmpendﬁkfﬁﬁmrl n SOdI um desi rudin,

di cumar ol , a%a{late sodi um nafa a]ill mesyl ate, phenprocounon, tinzaparin
30 sodi um and HOEWtW%SW%“a@ M ipkRSHbot i ¢ agents (for exanpl e
anagrel i des hbeFOEda{o@Nllﬁlﬁ;mblﬁbﬁﬁl irudin, cilostazol, dalteparin sodium

danaparaoi d so en hydrochl oride, ef egat ran sul fate, enoxaparin
sodium flur e?%?g%?mr%é‘iﬁ tﬁﬁh i fetroban sodium l|am fiban, lotrafiban 1 9

JAN 2007 WO 280uGhBe4lar W@t@ﬁﬁﬁ%@@?ﬂdﬂeanaﬂapanﬂqyai-ﬂmpdnimﬁailtd@mnapsagat ran,
or bofi ban acet at & f c ban, tinzaparin sodium
trifenagrel, abci Xl r?ag%A L“ggpqn? rﬁo‘%‘gﬁanﬁin?{@{‘ﬁ)

> squalene synthase inhibitors;

20 » squalene epoxidase inhibitors;
» liver X receptor (LXR) agonists for example GW-3963 and those described in
W000224632, WO00103705, W002090375 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
25 described in W003004020, WO03002533, WO02083658 and WO 00242291 (claim 1
and the named examples of these four application are incorporated herein by
reference);
or 2 pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof,
optionally together with a pharmaceutically acceptable diluent or carrier to a warm-blooded
30 animal, such as man in need of such therapeutic treatmerit.
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



> fibrinogen receptor antagonists (for exanple roxifiban acetate,

fradafi ban, orbofiban, |otrafiban hydrochloride, tirofiban, xem | ofiban,
nmonocl onal antibody 7E3 and 5 sibrafiban) > platelet inhibitors (fof 1emﬁrmd7e
cilostezol, clopidogrel bisulfate, epoprostenol, epoprostenol sodium

ti.cl opi di ne hydrochl oride, aspirin, ibuprofen, naproxen, sulindae,

i ndonet-haci n, wsj@Rapt €, droxi cam dicl of enac, sul fi npyrazaeeang :
pi roxi cam dipyridanole); 10 > platelet aggregation inhibitors (for exanple

acadesi ne, beraprost, beraprost sodi um- 72¢i prostene calcium itezigrel,

lifarizine, lotrafiban hydrochloride, orbofiban acetate, oxagrel ate,
fradafi ban, &ilb@fipmsne thareod pdrenemapind frem; Greym X efrd pharmsenyiieally eeseBeflesaigent s

(for exanpl e ;pont Q&b shdbes sait 0&%&9@&1{1&@@ n associ ated coagul ation
inhibitors; 15 > Factor Vlla_inhibitors; > Factor Xa inhibitors; > |ow

mol ecul ar wei ght Hisphere insneadiionsliasp of haigyeafian fhere inptpvidedsarativd fefal t epari n,

certroparin, ;RRAARPAHLRsterbA%RRglefe®Mth WarRHRBAL dihial, Such W AKE Renety B hase
inhibitors; 20 > squal ene epoxidase inhibitors; - liver X receptor (LXR)

agoni sts for seshimpmentexiichgomprsssrdmipiguing dswid spiml sypifedippemousste  \W00103705,
W002090375  ar@my¥Re it @€ b fRarhadtbcdp Gcce @l QYRR 68 206t sbiesgn f our

application are incorporated herein by reference); > m.crosomal_triglyceride
transfer prot&f ROPREMEEPOR sinpufianceus seaieRtial preparainsdministraon W@ cifogiviescr i bed
i n W00300402QmoipeBOéb2R3shd MEDEGRESENS a dREmML AR 22 lableGhif kiTvate, stk t he
nanmed exanpl e? OL t hese E@ﬁ%ﬂrﬁ anpbl cation are incorporated herein by
reference); &% [3%%8 g5re acceptabl e salt, solvate, solvate of such
a salt or m prodrAagotdingte e furtherepictiaf ik invedtog eieieas protitidd sphpbatsmaeut i cal |y
acceptyable diluent, or carrier to a war | ooded 30 aninmal .. such as man in
eedibi st PHEPHSR TER comEliv AaEroiHh B GraPLes e e RS R Ur e of

t he i nvent i onglt, tdleats sal eatqsf eudhciesalt @ agondnigixirdofiandi congposeifpmiGaupX, drar nul a
(1), or a ph eyt i cal | cept | vate, solvate of. such a 1 1
AN 2007 WOLIBOdT uo‘%gﬁ?céﬁfeﬁ%@gﬁé‘ag’lﬁ‘”f-s‘s?@‘-a i e Fn BFEd g t her eof
and a conpounssofirtinmv@hapbariacenticllp braentablealiliént of dagfienccept abl e salt, sol vate,
sol vate of 1§UCh aAéc@%d&ng% arfbtHaf f%%fé%f &Qﬁﬁgﬁgn there is provided the use of a compound

of the formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a saltor a

prodrug thereof, and a compound from Group X, or a phanmaceutically acceptable salt,
solvate, sclvate of such a salt or 2 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.
20 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 cholestercl absorption in

w

laboratory animals such as cats, dogs, rabbits, monkeys, rats and mice, as part of the search
25 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 (IV) show cholesterol
absorption inhibitory activity when tested in the above referenced in vitro test assay and are
thus claimed as a further feature of the invention.

30 Thus in_a further feature of the invention, there is provided a compound of formula
(IV), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof.
Therefore according to a further aspéct of the invention there is provided a

pharmaceutical composition which comprises a compound of formula (IV), or a



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

nmet hod for producing a cholesterol |lowering effect in a warm bl ooded
animal, such as man, in need of 5 such treatnent which conprises 11 JAN 7007
adm nistering to said animal an effective ambunt of a conpound of fornmula
(1), or a pharmaceutically acceptable salt, solvate, solvate of such a salt -
or a prodrugwdwsmeds] N simul taneous, sequential or sepsy@dG:R68INi Stration
with an effective anount of a conpound from Goup X, or a pharmaceutically
acceptabl e salt, solvate, solvate of s8h a salt or a prodrug thereof. 10
According to a further aspect of the invention there is provided a

phar maceut | cRprmageygrdly inecepipblowiitcielvatsniglveis ©E sugh & sadyss aprpdee tespfas a (1), or a

phar maceut i clihed BemBRbR R fRsochabt witsPpntahReuR A WAL S0 BHGHoRagR).t Or a
prodrug thereof, and_a conpound from Group X,  or a pharmaceutically

accept abl e sal t, Aseordjeg te an aditipgalaspert of the pregend ventign thereds ByEYidRg & hereof , in

associ ati on dinbbind opﬂﬂéfdﬁﬁlﬁm,ﬁlhEﬁmﬁ%&%&ﬁéﬁeﬁﬂdbw&ﬂﬂtsolQﬁtc,%élHté §Tsuchl ©
According to another feature of the invention there is provided the use of a

conpound  dfa eler Rspdrg thereef) as dgfined herinbeiore foswipedin p spthad elpypriplagtios) ¢ |

sol vate, solyaiRuftreaiteht o aSalh-bRbdEA anifal Sic €s hkgr eof , and a conpound from
Goup X, or a pharmaceutically acceptable salt, solvate, solvate of such a

salt or a prodruMsEesoats tothis aspret pfhriryrRtion thers s PEovifsd  camaoiRd 9idhe  use in
t he product ifemu® IW, 6holasheéBkallyaeRphbgsef iobele, idlvalt ofichakiiogded ani nmal ,
such as man. 20 In a ditiﬁ)n Lo their_use in therapeutic nedicine, the
conpounds ofPrydRetiFrept s fefingfl hepeinbolorp far use o # mglicament cept abl e sal t, sol vate,
sol vat e ofo such Acadihg ©0andhep Feathife i telievetidn, thes @ piiviied the a&foflh c@fipound

phar macol ogi ¢al .tool s d.n the devel.opment d st andardj sati.on of .in vitro,;ﬂnd
v ¢ ast e Rl o s et e B e B sl SRl B 51 S Rkt Py s of
chol est er ol @@ théreafns dafined lsdtubafons iy ttemanafasus bl hmadicaaahsipr ideshe r abbi ts,
nonkeys, rats d me.c a r . C 25 f new t herapeutic

ngent s NanyPBEo e f S hed Mbedln B B e e S BB SRS ¢ s
provi ded as man. further feature of the invention. For exanple conpounds of

Formul a (1Y) SNOWGARLLRLANAL reoRRS R Rt WDl bRIMcREE L dr) S, eSted i n

the above reference ro test assay an us clained as a further
feature of tddeifprpaia@Onor gharmestipally aecepehlelt, fobuateurobvatsfof sugk a balveent i on,

there is proydeindaNRRMathepdintb R H R maglh%ture?{’ a eBbALIPEAME (Gad | Y

acceptable salt, solvate, solvate of such a salt or a prodrug thereof.
Ther ef or e acEesimentRy hyperlipidagipic genditipghinaywagp-tlqeded anipeahtspdprs@iere i s provided a

phar maceuti cal CapRARL i@ TurMei £huG QFBlsiagRE: R RIS ishRvid 2 (1V), or a
1 1 JAN 2007 WO 2004/005247 PCT/ GB2003//002811 -80- pharnaceutically

accept abl 0 gasthod fergredieiag 2 sholssarobabsprrioncphibitasyeifechip aavagp-dlepded spimgheof , as
sach as man, in need of such treatment which comprises administering to said animal an
effective amount of a compound of formula (IV), or a pharmaceutically acceptable salt, _
solvate, solvate of such a salt or a prodrug thereof, ' )
According to a further feature of this aspect of the invention there is provided a
25 method of treating hyperlipidemic conditions in a warm-blooded animal, such as man, in need
of such treatment which comprises administering to said animal an effective amount of a
compound of formula (IV), or a pharmaceutically acceptable salt, solvate, solvate of such a
salt or a prodrug thereof.
In the above other pharmaceutical composition, process, method, use and medicament
30 manufacture features, the alternative and preferred embodiments of the compounds of the

invention described herein also apply.



defined hereinbefore in association with a pharnmaceutically-acceptable
diluent or carrier. According to an additional aspect of the present
invention there is provided a conpound of the fornula (1V), or a 171 JAN 2007
pharmaceutically acceptable salt, solvate, solvate of such 5 a salt or a
prodrug thereof, as defined hereinbefore for use in a nethod of prophyl actr C
or therapeut %O 20049 BNt of a warm bl ooded ani mal , SucPCTAEBAIA028TThus
according to this aspect of the inventign there is provided a conpound of
the fornmula (1V), or a pharnaceutically acceptable salt, solvate, solvate
of such a sq;t‘xtamgfesa prodrug thereof, as defined hereinbefore for use as a
medi canent ccording to another feature of the invention there is

provi ded the useThgingndenluay be Bistiatsd iy the fellpwing noglimiting Brapples. favkich i cal | y
accept abl e %?ahrﬁazrd S&Hn¥ @Eﬁmo@f? toRd &i1Rf crRbEPadd tésﬂtluéuegﬁn by 10 EHEEE &e%‘&&pf as
defined hereinbefore 1Tn the manufacture of i camert for use in the
product i on &t thgsedlignples maydie uggdsdeisappipptiaihingiin whigh, anlpssthervrisegtaigdr m bl ooded
ani mal , sugty)8gpofiBths win cé&ﬁ@tslrtlbggﬁr?eeget&betn Jae@otd;ta%ﬁtuptﬁ?&eatﬂeé%te on there
IS provrded the use of a conpound formul a , Or a

phar maceut i CaFPY o afie srmayrlof Saidpal sdigh W’&P@@Bﬁiﬁt‘t&bbﬁ gikh a salt or a

prodng t her g@faiasacHsis wartaiied SktnReE 81 iGert BmbHRrRALRAL thfbraire, aylr@ﬂ%carrent
for use in the treatnent of hyperlipidaem c conditions I n a warm bl ooded

ani mal , sucH B8 r4RghH18-ARCoyih ek Fiepndepaphyirausgonditigns. waledect of t he
inventi on thﬁremlgéstdwdpvr ded a 20 nethod for producing a chol esterol
absorption inhihitory effect in a rm bl ooded ani such as _man, in need
of s;&ch t P AR Elpma pirempet ¥ (hy ke fﬁgrﬁfﬁ‘iﬂétr r“i'aﬁﬁﬁrf%mg‘%‘?rﬂs%lgﬁ]eﬂo'éé#m effective
anou of a @merpEund of fornmula (IV), or a pharnaceutically accept able salt,
sol vate, solyate .of such a.salt .or.a pro the eof . Accor to a further
Foat ur 6 of 41 OGS e B e ot LR B A R e PR i et ARt hod of
treati ng hygerthd muctem O‘ftﬁa)&mdlpfddmflﬂﬁ farmntar(vwetoptetlemnnfilled bguekans man, in
need of su h tr n n) Y encr}escgan%rma&im rgr setcterrerégnto sai d .ani mal an
effective a t’)? Q) RS IR Bre FOTAIPEMESE SBeC) e BrgeS RSt i cal 1 y
accept abl & sabnancschlcm&'aleshtf&(aluemme measgiitin dautersiadl CDCO; (enlgse oflerwipe stted)eof . |1 n

he ab d
medi canent G RREIER A Lop e AR B DESS R S0 ISE 3
enbodi nent s 0¢iferwxhwest mdwmcqr@éonah’vaumnr}é@bMHbe‘darﬂanmlm so apply.
1 1 JAN 7007, ?{)@IZ %Hiﬁﬁ ‘
will now be | ust %%Sﬂaﬁﬂﬁh K@%@,ﬁéﬁ%ﬁ&fﬁ 508 %?%h%}% 'Hi'e%l Innt//\glnzzhon_

otherwise stated data was recorded at 400MI-Iz and peak mu]ttphcmes are shovm as follows:

20 s, singlet; d, doublet; dd, double doublet; t, triplet; tt, triple triplet; g, quartet; tq, trple quartet;
m, multiplet; br, broad; ABg, AB quarict; ABd, AB doublet, ABdd, AB doublet of doublets;
dABq, doublet of AB quartets; LCMS were recorded on a Waters ZMD, LC column xTerra

_\) MS Cg(Waters), detection with a HP 1100 MS-detector diode array equipped; mass spectra

{MS) (loop) were recorded on V@ Platform II (Fisons Instruments) with 2 HP-1100 MS-

25 detector diode array equipped; unless otherwise stated the mass ion quoted is (MH");
unless further details are specified in the text, analytical high performance lignid
chromatography (HPLC) was performed on Prep LC 2000 (Waters), Cromasil Cg, 7 pm,
{Akzo Nobel); MeCN and de-ionised water 10 mM ammonium acetate as mobile phases, with
suitable composition;

30 (vii} intermediates were not generally fully characterised and purity was assessed by thin layer
chromatography (TLC), HPLC, infra-red (IR}, MS or NMR analysis;
(viii) where solutions were dried sodium sulphate was the drying agent; and

(ix) the following abbreviations may be used hereinbefore or hereinafter:-



standard techni ques known to the skilled cheni st and techni ques anal ogous to
those described in these Exanples nay be used where appropriate, {ir‘tg N?

whi ch, unl ess otherw se stated: 5 (i) evaporations were carried ou 9 007
rotary evaporation in vacua and work up procedures were <carried out after
renmoval of residual solids such as drying agents by f ii) all . -
reacti ons weV8204I%38d out under an inert atnosphere g#&,&ﬁ%@g@?l% enper at ur e,
typically in the range 18-25C, with so¥dents of HPLC grade under anhydrous
condi tions, unless otherwi se stated; 10 (iii) colum chromatography (by the
flash proce@ﬁl‘é) wasd}félﬁfmeﬁenﬁ on Silica gel 40-63 m (Merck); (iv) yields
are given fepmllust natizpn are not necessarily the maxi num

at t ai nabl e; (M%: t he structu es 0 t e end products of the fornula (1) were
general |y cdmI med D;Bqnum?éah-l-yl(@é%ﬁfaqetrs,mqﬁwbtr@mmwa@th@tqbcrateesonance ( NVR)
and mass spg«g@A@I teg{?l?hg& magneti c 15 resonance chem cal shift val ues
were nmeasured i n deu ate CDC13 (unless otherwi se stated) on the delta
~scal e (pprd &MY i el d agatanifriteet r anet hyl sil ane); proton data is quoted unl ess
ot herwi se strghed; SPegidofbaldik cifi:ecorded on a Varian Mercury-300 Mz, Varian
Unity plus- 400 MHz, Varian Unity plus-600 MHz or on Varian |nova- 500 Mz
spect romet edPAinl ess 19PI9e¥Mise stated data was recorded at 400MHz; and peak
mul tiplicitigpgAre srapyygpra@, di@hdn@¥S and20 s, singlet; d, doublet; dd doubl e
doublet; t, triplet; triple triplet; q, quartet; tqg, tri ple gquartet; m
mul tiplet: BEF broad t‘3';59@7(:11":’}étBnquartet ABd, AB doublet, ABdd, AB doublet of
doubl et s;10 dABq, doubl et of AB quartets; LCMS were recorded on a Waters ZMD,
LC colum xTerra, M5 Cs(Waters), detection with a HP 1100 Ms-detector diod
array equi ppEaR s spectra (MB) (I oop) were recorded on VG Platform - ~_/
11(Fisons In i B li4-au htﬂ, Sm«d@mea:tzpm dRmquar-r ay equi pped;
unl ess ot herw se stated the nas 0 oted IS ( DE un_ess further
details are RHigR TRAIIQYpenZ yty przmoymethax ipheliyllapelidinZsene | i qui d

chr onmat ogr aphy (Ha.ﬁhormaenﬁm tzamﬁﬁro@ﬁen?neprymxﬁ@@@um%@meﬁamsr| Cs, 7

phases, -t Reeie e Co R ahEE AR i PR AR ot

gener al | y f phényletHardyiigiyeinats @detitodal; PLitf,I0)04MasnolSae 8 5aatidne (23 WIN0.2 1oaiab1)

Sl ut1 ons. it eI DEB T etk bl B st T PRt n D (4R 08550 (no”

fol | ow ng abificywatal@dsndiy mdeurt sadstined for 8 RerQaerooh tdﬂ@kﬁttﬁeatrheereacuan 1 JAN

2007 VO 20%481%5“,221?;“1_1@55“ cc%t?nqg c/:h%) 2%32%@113? %smg t Ac 8 &Srgs e uent to give

20 17 mg (56 %) of the title compound. M/z 712.4 (1n-H)",

Example 2
1-(4-Fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydrox ypropyll-4-[4-(N-{ (R)-o:-[N- )

carboxymethyl) carbamoylibenzyllcarbamoylmethoxy)phenyllazetidin-2-one

25 1-(4-Fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-[4-(V-{ (R)-ot-[N-(¢-
butoxycarbonylmethyl)carbamoyl]benzyl }carbamoyimethox y)phenyl]azetidin-2-one
(Example 1; 17 mg, 0.024 mmol) was added to formic acid (1 ml) and the mixture was stirred
for 2.5 hours. at room temperature The solvent was evaporated under reduced pressure and
methanol (1 ml) and triethylamine (75 ul) were added to the residue. The mixture was stirred

30 for 4.5 hours. at room temperature and the solvents were evaporated under reduced pressure.
The residue was solved in MeCN/water (50/50) (3 ml) and acetic acid (1 mi). The mixture
was lyophilised to obtain 13 mg (83%)} of the title compound. NMR (300 MHz, DMSO-de):



DVF NN-di net hyl f or mam de; TBTU o-Benzotri azol -1-yl-N, N, N;

N -tetramet hyl uroniumtetrafl uoroborate; EtQAc ethyl acetate; 5 MeCN
acetonitrile; TFA trifluoroacetic acid; |PA isopropanol; DIPEA 11JANT
di -1 sopropyl ethyl am ne; and THE tetrahydrofuran. 10 Exanple 1

1- (4- Fl uor ophenyl ) -3-[3-(4-fluorophenvl|-3-hydroxvpml|-4-r4-(N1

- (R) - a- [ N- (t - woubmwgsesarr bonvl nmet hyl ) car banoyl | benzvl } PCT/GB2003/002811

car banovl met hoxy) phenyl | azeti di n-2-on 3.

1- (4- Fl uor ophenyl) - 3-[3- (4-fl uor ophenyl’) - 3- hydr oxypr opyl ] - 4- ( 4- car boxynet hox

N1 (2R - 2. et ot EPEen B SR o SR oo W2 RS8R 7 o
and 2, 6- | ut iigl),5e5(@3H),,6.90d 2 has-).4 (mya7ig), added i) Gz(636.21{p-Eand t he m xture
was stirred for 5 mnutes. TBTU (18 ng, 0.056 mmvol) was added and the

m xture was stirred for 4 hours. at roomtenperature. The reaction mxture
was purifi edﬂ@g Ium1 chromat ography usi ng DCM Et QAc (10/ 2) as eluent to
. f : . 4 v

25

1- (4- Fl uor opheny} 54'% Trgphf P [? ?”ﬂ“ﬁ“’ﬂh‘?"ﬂ)‘%‘“Kd%"%m% 64- Tb%yrlnth ‘i"r& { (R-a- [N
(1~ 'but oxy cabtliyesie phs Gentiod 30 6983 gl R (e
azeti di n-2- ong.difX 84§mm%é ax@!@ad@edg@ﬂcﬁiﬁ a‘?ﬁ% d?ogggfq)ﬁ? Merat% aC' d (1

m) and the mxture for omte re The

sol vent ws meyBpbmeeD avas pided anddibueiaigreprae stymd@t Jam: tenmeltahlamf@t 2 foursnThe and

tri eﬁ hylam @avénZss\veQelé n?\ﬁ'ﬁt@dlﬁﬂ%&hﬂf: ;& d6urd &ﬁ'd&é‘%@m&u@@%\,\iﬂnﬁw{w@ce s stirred 30
for-4.5 hours. r 0o erature the sol vents re evapofated under
reduced premwwcw yeiag | Igppmondyn geetate) B EfRmERG et drent. ngxﬂyctf(@ nil) and

acetic acid fadiol )mre ﬁawglmezswbﬁm z%.sﬁgsdsmpmhe tﬁﬁ‘éoﬁl%)uﬁclpw %g% f; 5233;/0 of

the titl

bOT CB2003) GORODE L5 (. 58 3502 Gl e 140 (i B 4 645 2k 7o Sl 11D, th a11)
4.45- 4. 5514 mys, iy17.0-74.B, (21{) ﬁ)ﬂ)&zw(r&ﬁ)(m 113), 5.55 (d 1H), 6.9 (d, 111),
7.05-7.4 (m 1711), 8.4-8.85 (m 2x1). mz 656.2 (mH)-

Example 4
1-{4-Fluorophenvl

butoxvcarbonyl)-2-(¢-butoxy)ethyljcarbamoyl }benzyl)carbamovimethox hen. 1} azetidin-2-
20 one
1-(4-Fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl}-4-(4-carboxymethoxy
phenyl)azetidin-2-one (Method 1; 40 mg, 0.086 mmol), fert-butyl N-[(2R)-2-amino-2-
j phenylethanoyl]-O-(zert-butyl)-L-serinate (Method 6; 33 mg, 0.095 mmol) and 2,6-lutidine
(50 ul, 0.42 mmol) were added to DCM (3 ml). TBTU (36 mg, 0.11 mmol) was added and the
23 mixture was stirred at room temperature for 7 hours. The solvents were evaporated under

reduced pressure to give a mixture containing the title compound, M/z 798.4 (M-H)".

Example 5

30 (carboxy)-2-(thydrox ylethyllcarbamoyl tbenzyl)carbamoyvyimethoxviphenyl }azetidin-2-one
The 1-(4-fluorophenyl)-3-[3-(4-fluoraphenyl)-3-hydroxypropyl]-4-{ 4-[N-{(R)-c-{ N-
(S)-[1-(t-butoxycarbonyl)-2-(t-butox y)ethyl]carbamoyl } benzyl)carbamoylmethoxy] phenyl}

azetidin-2-one prepared in Example 4 was added to formic acid (3 ml) and the mixture was



Exanple 3 5 1-(4-Fl uorophenyf-3-f 3-(4-fluorophenyl)- 3-hydroxypropyll-4
44-IN-((2-(9)-3-(R-4- (R -5-

(R) -2, 3, 4, 5, 6- pent ahydr oxvhexyf car bamovl met hoxyl phenvl | azet i di n- 2- oh JAN 2007
1- (4- Fl uor ophenyl ) -3-[3-(4-fl uorophenyl) - 3-hydroxypropyl ] -4-(4-carboxynet hox

y phenyl)azetidin-2-one (Method 1; 40 ng, 0.086 mml), D-glucamne (16 ng, .
0. 09 mmol ) and02@4@524Gt i di ne (50 pl, 0.42 Mol ) were add&GBLW3 @SN (3 n) and
2 drops of DW. TBTU (36 10 ny, 0.11 |) was added and the mixture was

stirred at roomtenperature for 2 hours. The solvents were evaporated under

st g NeCN T SRR AP AbRTREr BT PR TpR ekl 8 g flaes RaS B PR
fractions we#rd depiapdli(d mHadd tiethglhmbie .4 f)nerd MOd)to e réshine tThe ixteronqaound. NVR

(SO0, 4. Tt pd nfind s oy prtipats s 1 e W bt (iagadd O02) )% O

(m H)-. Exanuksuré, The residue was purified by preparative HPLC usmg MeCN/ammomum acetate
~:{L 4( ffN-Fl( E"% gg{_} ﬁ? %IE;GI}{ %%Eu%:fi ’{'hlelil:gﬁecgg? mﬁJo}ls werQ i@oph?lxsgg fo d%ya&nl 12 mg (20%, 2
but oxycar bonstéps} &-tiettitlogbroporhe INNIR (308 MEE 6L Qhe b2\ IS gmbaDn.k (et HHx3.Fphenyl }

azetidi n-2- : ,

1o Pl tor ophel 43500 JE0 4SS4T el 45 5 AP R IR PT 74 P2 B0 By et hox
y phenyl) azé%6i3dmER- one (Method 1; 40 ng, 0.086 mmol), tert-butyl

N-[ (2R) - 2- am no- 2- phenyl et hanoyl ]-O (ten-butyl)-L-serinate (Method 6; 33
nmg, 0.095 mmol) and 2,6-lutidine (50 1, 0.42 mmol) were added to DCM (3
m). TBTUIP3Example® 11 nmol) was added and the 25 nixture was stirred at

[ 00m t eMPEr af il ik Gincll oW B b hélqh\éefn%[a&xy@sgglﬁv@@ gheggunder reduced
pressure to give a xture containing t ‘e conpou z 798.4 (MH, "~
EX&ITp' e 5 1-9uoxpeaned ped 3rbag Jng phervhlaretidipty-ong - hydroxynropv| | _4_{
4-[N-((R)-ar{N-(§) 4@1101‘0% enyl)-3-[3 (4-ﬂuoro%1enyl)-3-hydroxyp yli-4—(4-carboxymeﬂmxy
(carboxy) - 2- ( hydr oxv) et car anoyl } benz car a

phenyl ) azet i Biepdpzatiger-2-qmsgdMethod 1; 40°mg, 0.086 mmol tert-butyl (ZR)-amino(phenyljacetate

1-(4-11 uorlepp@meboé’srhém?&cﬁ SIRE@RNED b4§x£ vﬁ?f v i dn[Ptd R) - a- {N
(S)-[1-(t-Dbutoxycarbonyl)-2-(t-butoxy et hyi ] car banoy benzyl ) car banoyl net hox
y] phenyl} Gfa @i hmmop yas prdedanddies mitupecsslimedset wam terdppsaie (rfbewE.c acid (3

m) and the @hodHER “)fé@évaﬁorlteéémc%@&lﬁedMQs&@%@Q%@%JapE’&{Eh%%@nQ%gll - 84-

stirred for 5 days at roomtenperature. The sol vent was evaporated under
reduced presSef wag pyritisdiby plmn (‘W’W‘tj’g‘:ﬂ?‘l‘é{ ugipg @FW@#F /P as 91“?# o 8{6r e added

to the resi dgutddhpdinet M/£6368%m- 18t rred for 24 hours. at roomtenperature
and the sqgl vents were evaporated under reduced pressure. The residue was

'_Eﬁu

purified preparative HPLC usi ng MeCN amoni um acet at e
Example 7
1-(4-Fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]l-4-(4- { N-[(R)-g-(carboxy)
benzyllcarbamoyimethoxy }phenyl}azetidin-2-one '_ )

The 1-(4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-{4-{ N-[(R)-o-(¢-

25 ' butoxycarbonyl)benzyl]carbamoylmethoxy }phenyl}azetidin-2-one prepared in Example 6
was added to formic acid (3 ml) and the mixture was stirred for 12 hours. at room
temperature. The solvent was evaporated under reduced pressure and was co-evaporated with
toluene. Methanol (3 ml) and triethylamine (0.1 ml) were added to the residue and the mixture
was stirred for 4 hours. at room tamperatlirc The solvents were evaporated under reduced

30 pressure and the residue was purified by preparative HPLC using MeCN/ammonium acetate
buffer (50:50) as eluent. The collected fractions were lyophilised to obtain 17 mg (33%, 2
steps) of the title compound. NMR (300 MHz, CD30D): 1.8-2.0 (m, 4H), 3.05-3.15 (m, 1H),
4.5-4,7 (m, 3H), 4.8 (bs, 1H), 5.35 (d, 1H), 6.95-7.45 (m, 17H); m/z 599.5 (m-Hy". |



5 buffer (40:60) as eluent. The collected fractions were |yophilised to
gbtain 12 ng (20%, 2 steps) of the title conmpound. NMR (300 MHz, CD3CD):
1.8-1.95 (m 411), 3.1 (bs, 1H), 3.7- 3.8 (m 211), 4.35 (bs, 1H, #15BN4007
(m 3H), 4.8 (a, 1H), 5.65 (a, 1H), 6.95-7.4 (m 1711) mz 686.3 (mH)-

10 Exanple 6 _1- %4 Fl uor ophenvf - 3-[ 3-(4-fl uorouhenvl) dr oxvar opyl | - -{-
4-{N-[ (R) - a- M- 4(¥B%V car bonvl ) benzvl | car banovl net hox;?FEPIé}é?f\?:f’""Fm -
azetidi n-2-one -85-

1- (4- Fl uor ophenyl)-3-[ 3-(4-fl uorophenyl)-3-hydroxypropyl]-4-(4-car boxyrret hox
y phenyl) azgihdbRg2-one (Method 1; 40 ng, 0.086 mmol tert-butyl

(2R) - amno(ﬁﬁﬁhl')‘acetate 15(20 and 2,6-lutidine (50 O,
0.42 mol ) wera iUl =l OYCIRCTORRE i oyl el d-1d/-(1 mol ) was added and

t he m Xt ur e YaRgvcathbt rg,gh rﬁ&[ﬁﬁ Fdn @e{,&ﬁ-glan@ours The sol vent was
evapor at ed under_reduce pressure and was_co- evaporat ed with toluene. The

resi due was puri FA4guasorheilnir-GHieicaiicay-akdrotyeionyl-hbeivradiommpethory/ 2) as

el uent to PiphenyhhARedid- aioh@mmqmmn 086 Bital) 3ol foibe it burdéie B Y, €091
1- (4- Fl uor ophen\zl) 3-(4-fl uor ophgenyf- -th&'?I%cxvarou§flteE(i%%N{(R) a-(car

boxv) benz W@bﬁﬂsaﬁdw%(%&lvo $2mery W)?’&z"%#eﬁéﬂ ViR mg, 0.1

1- (4-f1 uor opheaYasaddel dnd the hixaaE ARNEMRYI Qtro%nmﬂﬁe%&@fc@whdmﬂﬂﬁeﬂm{veht[ (R -a-(t-
25 but oxycar bonyl ) benzyl ] car bano é%hnet hoxy} phenyl }azeti di n-2-one prepared in

Exanpl e 6 WHSRacralgd wislefrgiucperressyrer Tharasidye waspuiifind bycqlimp ehroosssbhy r ed f or
12 hours. atusih® DOM/EQAREI0AL) i €uenttd @ive eHe\tillB borydand® ¥BPEIMA@ITUNder reduced
pressure ﬂq]d was co-evaporated with toluene. Methanol (3 nml) and
triethylanine (0.1 m) were added to the residue and the mxture was

sti rﬁed for Bkalplergs. at roomtenperature The sol vents were evaporated under

reduced 30 R HPLC usi ng
MeCN/ anmoni s 0. 50) *—corrected-fractions
wer e | yophi lg metm:lx henyll dzed st eps) of the title conpound. NWR

300 WHz, CD3CD 7 3 4.8
Ebs 1H), 5.35 (Zj“elﬁﬂé'fﬁ‘é%é"m)'ﬁgg 44?.108%%&)% o iy H'{H)E[ -1 SN 2007 v
2004/ 00524y hﬂ@t}'@@ﬂ}@@ﬁﬁw)@a‘hamayaﬁcth@x]ahqw%azgudm-z-one prepared in Example 8 was

1- (4-Fl UOfOI%H % Léag qox V\L%?eny £ ré%Pa{)Htmﬂpé—é%mE Pt -

but oxycarbony car azeti1din-2-
1- ( 4- Fuuor oﬁnlemmaeaqosatqdmnﬂwa@ﬁu@pﬁmawq ang ‘Mﬁ*}/@ﬂ*@ﬁ%&‘t@bwh]mmﬂ(m car boxymet hox

y Methanol (3 ml) and triethylamine (0.1 ml) were added to the residue and mixture was stirred

for 20 hours. at room temperature .The solvents were evaporated under reduced pressure and
20 the residue was purified by preparative HPLC using MeCN/ammonium acetate buffer (45:55)
as eluent. The collected fractions were Iyophilised to obtain 14 mg (31%, 2 steps) of the title
compound. NMR (300 MHz, CD;OD}: 1.8-2.0 (m, 4H), 3.05-3.15 (m, 1H), 3.85 (s, 2H), 4.55
) (s, 2H), 4.6-4.7 (m, 1H}, 4. 8 (bs, 1H), 6.95-7.35 (m, 12 H); m/z 523.1 (m-H)".

25 Example 10
1-(4-Fluorophenyl)-3-[2-(4-fluorophenox y)ethvl}-4-{4-[N-{carboxymethyl)carbamoyl

methoxylphenyl }azetidin-2-one
A solution of 1-(4-fluorophenyl)-3-[2-(4-fluorophenoxy)ethyl]-4-[4-(carbox ymethoxy)
phenyljazetidin-2-one (Method 8; 0.050 g, 0.110 mmol), ters-butyl glycinate hydrochloride
30 (0.022 g, 0.131 mmol) and N-methylmorpholine (0.050 ml, 0.454 mmol) in DCM (3 ml) was
stirred at room temperatere for 5 minutes, after which TBTU (0.046 g, 0.143 mmol) was
added. After 78 hours the conversion to the ester (m/z: 567.2) was completed and the solvent

was removed under reduced pressure. The residue was dissoived in formic acid (3 ml) and the



5 phenyl)azetidin-2-one (Method 1; 40 ng, 0.086 nmol), glycine
tert-butylester (18 ng, 0.091 wmml) and 2,6-lutidine (50 I, 0.42 r@f@ \ﬁﬁz‘e
added to DCM (3 nil). TBTU (36 ng, 0.11 nmol) was added and the m % s
stirred at roomtenperature for 20 hours. The solvent was evaporated under
reduced pressure. The residue was purified by colum hy using
DCM Et QAc (1@%3@“&%&& uent to give the title conpound%ek}%%ggﬁgp(ml)-. 10
Exanple 9 - 86 -

1- (4- Fuuor ophenyl ) - 3-f 3- (4-fl uorophenvl) - 3- hydr oxvpropyl | -4-{4-[ N- (car boxyne
thyl) car banipsdorwes hidexedl fpd @8righrs.) Tha a@vantiwas-rémovee uildeereduced pressure and the

1- (4-fluorophenyl)-3-[3:(4-flu rOﬁPﬁ] ) - 3- ad-dA4-[N-(t 15
but oxycar borf?ﬁldr?r%t i [legdr a]?’?%%/a(r%& oxyﬁ{%%%eaﬁ%%g@%%ﬁ%%%@OE')lﬁ%par ed in
Exanpl e 8 wasmoaiithedetsto biffer ai dueat Tte @ tiods)wearitcetdadriedand the étlenasipeindr red for 4

hours. at r I : ol . ced
pressur o and iz e is dulesqulieFoseo kR e AR RpOD Pl AN
triethyl ami r2et0(@, 20n3.25-585 én,dHUSPOt(a 2Hh 6.06 d<i0dme2nd Sthis xAH)r R00EdsIBt i rred
for 20 hour g gnddnsl(QO0gRN @5per, ren.the. selhvents were evaporated under reduced
pressure an?'gfgﬁ%sﬁgl’ @é?’gﬁzﬁ Ig’ ﬁ’r%i%g'lby preparative HPLC using
MeCN anmoni um acetate buffer (45:55) as eluent. The collected fractions
were |yophi lg.5601el19 Obtain 14 nmg (31% 2 steps) of the title conpound. NWR
(300 MHz, CO;OD): 1.8-2.0 (m 4H), 3.05-3.15 (m 111), 3.85 (s, 2H), 4.55
(s, 2H), 4. 6=@-FuotgphenyRBy{2-(4fl §8 16 1 (Bp-(caboxyd-4H)) - m z 523. 1
(mH-. 2§
1- (4- Fl uor ophenyl) - 3-T2- (4-TTuor ophenoxy) et hyTT-4-{4-FN- (car boxymnet hvl )c,a:r\Pa
nmoyl  net hoxyl ph@rgirticas: i(ﬂﬂhorzpf@hﬁé)--’lx[?séffmmr%hﬁnéﬂ)ethyw-[4-(carb°xymeth°xy) b
1-(4-fluoro bzbidinbané Avdthdd®; 007EN 015d BiddY| drrbudylD L Fah R 0RE SOXY)
phenyl ] azet ?g?ﬁgz-one ‘&I\/e?vﬁod 8; .0.0%0 g 0.?10 mrt[tl)(l) ﬁten%ut ,IQ | yci nat e
hydr ochl or i fel83gued apé H-methyimargholine 051 M@ 463 murdhyin REMEID Wes SEoeDB0 |
0. 454 mol ) rbdin rhdrelthn) 5 MRbtes, Sftdrih@f TRITUN(0.068 ¢, @PNE malolivis hddibd, At nut es,
after which TBTU (0.046 g, 0.143 nmml %@was added. After 78 hours the
conver si off t30 ¥ tescpryersgapty the sgier (Bz G @aseomplesirnd fig selent ¥a) FRAYSd was
renmoved undeinddr educa Grefues The sidubveis Giesivdl & fomsic alicSahly 8 thekolubdwvas aci d (3
nil) and the 1l d]f JAN 20Q17h 2004/ 005 47cl PCT/ (%2003/ 00 ﬁél . 86- solution
was stirred SBY Qf){l%’ﬁ‘?ss. SPREe SRS AERE Vet aRds EHBRPE ATt and s RIFBE YT essure and
t he resi duepuvifial hywrdphiate BBLousingargaklicutef PRS0 044N 8. 1yl athheiim afeta®0- 50%
MeCN in O. | ammmoni cetate buffer . uent. The fractjons_were
reezerdri et FRgt e RESiOR st et gl Nk cordi8ond YRR (o 056
- quant i t a0 wehitg seidd).052NYRS TDSIR,(CRGID, Bl MH2) 225-2.40 (m, 2H), 2.85-3.15 (m, 2H),

3.25-3.40 (m, 1H), 4.05-4.20 (m, 2H), 4.35-4.50 {m, 2H), 4.55-4.65 {m, 1H}, 5.00 (d, 1H),

6.55-6.65 (m, 2H), 6.80-7.05 (m, 10H), 7.25-7.35 (m, 4H); m/z: 615.2 (M-H)"

a4
o

W

Example 12
25 1-(4-Fluorophenvh-3-[2-

(hydroxy)ethyl]lcarbamoylmethoxy}phenyDazetidin-2-one

A solution of 1-(4-fluorophenyl)-3-[2-(4-flucrophenoxy)ethyl]-4-[4-(carboxymethoxy)
phenyl]azetidin-2-one (Method &; 0.070 g, 0.154 mmol), tert-butyl O-(tert-butyl)-D-serinate
hydrochloride (0.047 g, 0.185 mmol) and N-methylmorpholine (0.068 ml, 0.617 mmol) in

30 DCM (5 ml) was stirred at room temperature for 5 minutes, after which TBTU (0.065 g, (.202
mmol) was added. After 20 hours, the conversion to the ester (m/z: 653.4) was completed and
TFA (1.5 ml) was added to the reaction mixture. After 24 hours the solvent was removed

under reduced pressure and the residue was purified by preparative HPLC, using a gradient of



52.40 (m 211), 3.25-3.35 (m 1H), 3.90 (s, 211), 4.05-4.20 (m 2H) 4.50
(s, 2H), 5.00 (d, 111), 6.80-7.05 (m 811), 7.25-7.40 (m 4H); n1 111
Exanpl e 11 1-(4-Fl uorophenvll-3-f 2-(4-fluorophenoxv) ethyll-4-(4- {I\l AN 72007
(R) -a-(carboxy)-4- 10 (hydroxy)benzyl | car banmoyl net hoxv} phenyl | azeti di n- 2- one
A sol ution of

1- (4-f | uor opwwenydspesi[ 2- (4-f | uor ophenoxy) et hyl ] - 4- [ 4- PEHEBYYME hoxy)

phenyl ] azeti di n-2-one (Method 8; 0.070.gz. 0. 154 mmol ), ten-butyl
D-tyrosinate (0.044 g, 0.185 mmol) and N-nethyl norpholine (0.051 m, 0.463
ol ) i n_DCMq éé%rmécm ﬁ&hﬁ&%@iuﬁtaceﬁt@%;a%@n@&amemc&oag wére'ﬁ%&ls‘tdﬁéi af ter
whi ch TBTU (0 065 g, ) Wa hours, the

conver si on taéqu@ﬂégqﬂmﬁu@rﬂaé -obgingd @FVMSSQPQ&Q)W@@@S%W} Wﬁé"fééﬂ\u‘@ﬁt was

renmoved unot@b éﬁ%@@ﬁwwﬁub%ﬂ ip%zseﬁss%em\)an@is@mm@g dgs 4@ c acid (5
m) and the sof uti on_ was tirred he sol vent_was renoved

under reducé’é{)gﬂ"&(‘sll%“éﬁ@s 2Hb 5,08 &9, 4l SHErS-20 (02HDy 69-1Y5 (% 6B 478 HPLC
using a gradnentn of 20-50% MeCN in 0. 1M amoni um acetate buffer as el uent.
The fractions were freeze-dried and the title conpound was obtained as a 20
white solid (0.052 g; 55 0/() NVR (CD30D, 400 MHz) 2.25-2.40 (m 213),
2.85-3.15 (nmxa fe13 3.25-3.40 (m IH), 4.05-4.20 (m 211), 4.35-4.50 (m
211), 5 6 6.80-7.05 (m

10H) _ ; Rl
1- (4-Fl uor ophamﬁmﬁﬁbang)@étﬂmsﬂpmbgmxd&n-g%hélyI 1- 4 (4 {N-f
(R)- 1 (canoxy) - 2o DY S X el 125 DAL TR N A 1 22et T i - 2- one A

sol ution

RO fp(gamﬂymetﬂm{yﬁzhé@]&eummg 00910 BB
en azetl,dl n 10410) :
O e, bt vt e 9B Earsciiat 051o% o ot hng et OB e Wb 1! ot

N- et hyl nor phmbl) inedQaA (DG wab stirted tlrdommapipyrature fQ rEiﬁMe{ BfteriwhichdBTSt i rred at

room tenper %ggfﬁ g%z ﬁmﬁp%ts Stted HelePS0 ﬁ’c‘fﬂfﬁﬂ & Wysuénot?%fe}?@%@%: ﬁ?szs\gavg%m' ) was

added. After urs e conversion _ .
conpl et ed 1armgmplErRAnd the Solyeny wesarsmensd orfler ryduckdpresseretThe residig wegdissolpddtinr 24

hours the s r e was
o S o py B0 it B3 BRIt R sm&gra hofl 08 i erP O Lo G5l

2004/ 005247 FFroRsEa0s ABigbaresiduegyas pydics oyprpacaive HPEE Bm&wechmﬁﬁ %@oet ate

buffer as el speiiecn ieo. ibﬁ%doﬁ’iﬁﬁl a\e&a@bﬂ‘ffc@@%ﬁwﬂrmqmcmg wERQrcEﬂeIdhgd sfanmpound
was obtained as a white so M&-I%Dsw 400

MHz) 2. 25- 2. thptiftefempaupg Wafsobz%sn@ aBSWE”Fﬁ SD&C&@)OS% g %&%W QWS% 99 ML) 5. 4. 20
S (m 213) 20 40.750.43 (m, $AB ) 454.60%m( 3, 2153).30 (&, 09), 6d0-35d I, 116, HBO-H29@, (m  213),

6.90-7.05 ( ”3}1)6415?’8 CAB?:_[; 53' ;054 d, 1H), 6.85-6.95 (m, 4H), 7.00-7.25 (i, 6H), 7.30-7.40 {m, 2H),
8.05 (t, IH); m/z: 567.3.

| ) Example 14
25 1-(4-Fluorophenvyl}-3-[2-(4-fluorophenoxv)ethyl]-4-(4- {N-[(8)-1-(carboxy)-3-{catbamoy]

propyllcathamovimethoxy I phenyhazetidin-2-one

A solution of 1-(4-fluorophenyl)-3-[2-(4-fluorophenoxy)ethyl]-4-[4-{carboxymethoxy)
phenyl]azetidin-2-one (Method 8; 0.070 g, 0.154 mmol), ter¢-butyl L-glutaminate
hydrochloride (0.044 g, 0.184 mmol) and N-methylmorpholine {(0.068 mi, 0.617 mmol) in

30 DCM (5 ml) was stirred at room temperature for 5 minutes, after which TBTU (0.065 g, 0.202
mmol) was added. After 20 hours, the conversion to the ester (m/z: 638.3) was complete and
the solvent was removed under reduced pressure. The residue was dissolved in formic acid (5

ml) and the solution was stirred for 20 hours, The solvent was removed under reduced



5 (m 4H). Exanple 13

1- (4- Fuuor ophenyl ) -3-[ 2-(4-fl uorophenoxv)ethyll-4-{4-[N-((R)-1-car nglyJA:Rl 2007
met hyl but vl ) car banoyl et hoxvl phenyl } azetidin-2-one 10 A sol ution

1- (4-f 1l uorophenyl)-3-[2-(4-fl uorophenoxy) et hyI] 4-1 4-

(car boxynet hoxw@‘ﬁhen | ] azeti di n-2-one (Method 8; O. 070{_}49{B 54 mmol ), -
t ent - but yl WiHat e hydrochl oride (0.042 g, 0.188% Paooié%%f” -

N- et hyl nmor phol i ne (0.068 m, 0.617 mggl) in DCM (5 m) was stirred at room
tenperature for 5 mnutes, after whi ch TBTU (0.065 g, 0.202 nmol) was
added. Aft epres%&efawﬂheresﬁh@w SNBSSy &phemtei}ﬁ:mﬁisﬁ (gfﬁ/demc@a@s@%m 15

conpl ete and the sol vent was, renov ﬂs%reduce ressure. The residue was
11!

di ssol ved i 1 0- 1 ppsopnigm peptaiebytfes asg FouE Ve -doied mmdde 48, 20 hours.
The sol vent cdﬁ@%uﬁcﬁﬁﬁ%‘bﬁ&n%ﬁ’s@whlﬂ&@aidqedw% esmmmdn;dm 4@ B EOMAS purl fied

by preparatjve, HP si.n a a

avebat e but FIF ER B (i FaStee e Bt i . Rl STREL L T o
conpound BasSHYBEET0S tnaB31) 273837 40(nF; 9H); ehv/4: GsBO g; 91 %9 . NWR (DMVBSO, 400 MHz)
20 0.75-0.85 (m 61-1),1.45-1.60 (m 313), 2.15-2.30 (m 213), 3.20-3.30 (m
113), 4.00-4.25 (m 311), 4.50 (ABg, 211), 5.05 (d, 1H), 6.85-6.95 (m
411), 7.00-EBxafplérs 611), 7.30-7.40 (m 2H) 8.05 (t, 1H); mz: 567.3.
Exarrple14% - . -(4-1 1 .

et hy11- 4- (4+EElpegh ek ]

propyl | car baﬂmkﬂahhnxfﬁhxﬁdsnew Ealmd llfhe&m &Bﬁd:ﬁ-ﬁ-@ﬁb of

1-(4- qu opheny

shenyl ] abc1 i /et PR HEh r@ﬁé%f%het sty s

L- gl utam naplmnylhydidbcbbxw(wﬂ-ﬂmae 0esd go0.113. nirBel), mﬂ:@tyia\h[dzlt}mﬁwz—rmr phol i ne)

(0.068 m , [ enperature for
5 m nut es % ? ‘éﬁthﬁ? ')O'qzétl%%(lw\%é&e%ém%@ 0- (f mmol e . After 20
hours, t he methylesholmet(@030el, &sidecnmélbdnﬁCM:BBmB)wmed@nqobmtmmmhw t he

sol V.ent Was g gﬁ%ﬁ% %ﬂ%ﬂ&rﬁe 2 u{éu@%&%ﬁiﬁﬁ%mo)*\%é ?&ed :gtger\ﬁ@ﬁmgé ol ved in

formc acid Ion"was stirre hours. "The sol vent
was r erm\ﬂédcqmmtepn fodleh asteti(my'z: 786, mzﬁ@mletmmﬁmza’ﬁs 0T (CRR06EH®02811
-88- pr eSSU&%ﬁE‘%&Pﬁ Hcfox! t%lv%%a?%o@éﬁﬁd&%d%&%s?%é Yl b $a009_2
gradi ent of 20-50% Me O 1M amoni um acet ate er as eluent. The
fracti ons wajrdied PEETZEﬂIﬂWF EFLGneing heradient pl30-309ndeti dn 04 agimonivmagetas a whi t e
solid (0. 088ur asHhueld, Th%uér@%@reeﬁ%emmé—nt%o mﬂ\g W(agbbtﬁﬁed]al a 3.25-3.35
(m113)405420% I—% % &_DZH% 0. (d, 5
111), 6. 80- Yhitesolid{0.0978y75 )%(%OP#}O MFB)Z%%O(EB 3.25-3.35 (m, 1H),

20 3.65-3.85 (m, 2H), 4.05-4.20 (m, 2H), 4.30-4.40 (m, 1H), 4.50-4.65 (m, 2H), 5.00 (d, 1H),
5.65 (s, 1H), 6.80-7.05 (m, 8H), 7.20-7.45 (m, 9H); m/z: 674.2.

Example 16. ' g )
1-(4-Fluorophenyl)-3-12-(4-fluorophenoxyleth vi]-4-{ 4-[N-{ (R)-ct-[N-{(8)-1-carbox vpropy])

25 carbamoyli-4-hydroxybenzyllcarbamoylmethoxylphenyi }azetidin-2-one

A solution of 1-(4-fluorophenyl)-3-[2-(4-fluorophenoxy)ethyl]-4-[4-(carboxymethoxy)

phenyl]azetidin-2-one (Method 8; 0.050 g, 0.110 mmeol), (R)-c-{N-[(S)-1-(z-
butoxycarbonyl)propyi]lcarbamoyl}-4-hydroxybenzylamine (Method 11 of WO 03/022286;
0.046 g, 0.133 mmoi) and N-methylmorpholine (0.049 m!, 0.445 mmol) in DCM (5 ml) was

30 stirred at room temperature for 10 minutes, after which TBTU (0.046 g, 0.143 mmol) was

added. After 20 hours, the conversion to the ester (mn/z: 744.5) was completed and the solvent
was removed under reduced pressure. The residue was dissolved in formic acid (3 ml) and the

solution was stirred for 24 hours before the solvent again was removed under reduced



Exanpl e 15

1- (4- Fl uoronhenyl)-3-f2-(4-fl uorophenoxy)ethyl 1-4-14-fN-((R) -a-{ N
(S)-1-(carbox (hydroxy)ethvl | car banoyl 1 1 JAN 2007
} benzyf car banoyl met hoxyl phenyl | azeti di n-2-one 10 A sol ution of

1- (4-fl uorophenyl)-3-[2-(4-fl uorophenoxy)ethyl ]-4-[4-(carboxynet hoxy)
phenyl ] azet i dioeenes2er (Met hod 8; 0.051 g, 0.113 mmol) ,pctraseadosroopsii

N[ (2R) - 2- am no- 2- phenyl et hanoyl ] - O(tgsft butyl)-L-serinate (Method 6;
0.047 g, 0.134 mmol) and N- net hyl nor pholine (0.050 m, 0.454 mol) in DCM

5n t t h TBTU

(0. 06b o0 Tooitnfles Moy bxfpfﬂg?:a‘ffﬁii?%;ﬁwglflg%ﬁféﬁ??% of e MBER B 1511
ester (n z: 075 afmjnoviars aconbufecasahentTFA fadtids werp fresrs-daeltkend theaitle he reacti on
m xture. After 24 .hour

d
t he residue C\Aglgouns Mai ?bst%] esg% éepsg?l% I vergle-%%é ﬂ-gili g?@g%@ﬁ?egﬁsggt EO?A)”

MeCN i n 0. 1N.80(mp Bk, 55350 ah,dH),tiLﬁﬁf-]eiPO (a5 118}, UBHE.40 (ﬁnéHD r3edS5t3.35(m, W) e

freeze- dr d (0.057 g;
75 0. N (BB g0 el 3 BetD S b SR 30 g . f‘?[%é%

3. 65-3. 85 (r{m ZH)), 6.86-7 05 {m.. &Dﬂ(lﬁﬂ@-{)n,,fiﬂ) 80% 43840 (m 111), 4.50-4.65 (m
213), 5.00 (d, 111), 5.65 (s, 111), 6.80-7.05 (m 811), 7.20-7. 45 (m 9H);
mz: 674.2. Exanple 16 1-(4-Fl uoroohenvl)-3-f2-(4-fluorophenoxy)ethyll-4-f

4-IN-f (R)- diﬂ_ma(g_JS) 1-car boxypropyfl 25 carbano |
ydr oxybenzylat ganhs ] L 7. &40
1- (4-fl uoropner

phe ‘ £

b ohycarbony >p%%M%DC@%M%r@ha%%zﬁéyﬂg@%ﬂ AR 1160,
mml) in %@xwmythm@hw!]ﬁenﬁm&pna@@%rﬂ Q%SIOéﬁjmﬁlﬂf)dFﬂT@Y}rﬂ-nut es, after
whi ch TBTU (@R@é@m&le_ﬁp&ﬂﬁctﬂmm dl\?e%‘-bugﬁ}ﬂ@%nnﬁg h@émc?d% bous 5.0, 1r4ds1§mfa9nver sion

to the ester é was Cco he sol vent., was renoved under
reduced pres8 Wemeth?ﬁlém?]é‘%’i“ﬁ@éﬁ%ég G1od suraldu DM Ggplhyes sHEpdet o™y ) and t he
sol uti on WRSerfpdrdtiire €br 10 fintées el WhiQETBRTE(0I0NS g, 00134 afito] Aga laldewasttef €80Ved under

reduced 1 1 JAN 2007 WD 2004/ 00524 / GB2003/ 0 sure. The
ool e was BGHP: o QPB4 Gl T v g Ak L Ly SOER T Ve | n
0h 1M alrnrmmthuenimacﬁ:ielgI ﬁﬁmauiffeeu lﬂﬁrs&ﬂldmh\bla: wihembralahie miumrpfess‘ufeeﬁa&mdri ed and
the title coO oun S taln ite |

(CD30OD, 400 RAPF Y§° %Efef(aﬁ‘}”%a?“? 1 \BIBE § 55 eqtﬁfmﬁgﬂ"%%cg%n@ (m 111)
2.25-2. 40 (mmrﬂ:hﬂJ)naCBtaQBuﬂer%el(mit Thd fijctiofs werd¥teede-RRd (@i the fifld ompoid- 4. 30 (m

6. 80 7. 083 r{ g gt oo o g - ferlhoo S B4 il B, 210

3.65-3.85 (m, 2H), 4.00-4.05 (m, LE), 4.35-4.40 (m, 1H), 4.60 (ABq, 2H), 4.85 (d, 1H), 5.65
(s, 1H), 6.95-7.45 (m, 19H); m/z: 654.2.

Example 18
25 3-(R)y-4-R)-1-(Phenvyl)-3-(phenylethylsulphanyl)-4-{4-IN-{ (R)-0-[N-((8)-1-
carboxypropylicarbamoyi]-4-hydroxybenzyl }carbamoylimethox ylphenyl }azetidin-2-one
A golution of 3—(R)—4-(R)-1-(phenyl)—3-(phenylethylsulphanyl)—4—[4—
(carboxymethoxy)phenyl]azetidin-2-one (Method 9; 0.050 g, 0.110 mmol), (R)-o-{ N-[(S)-1-
{z-butoxycarbonyl)propyl]carbamoyl }-4-hydroxybenzylamine (Method 11 of WO 03/022286;
30 0.048 g, 0.139 mmol} and N-methylmorpholine (0.051 m!, 0.463 mmol) in DCM (5 ml) was
stirred at room temperature for 10 minutes, after which TBTU (0.075 g, 0.234 mmol) was

added. After 20 hours, the conversion to the ester (m/z: 724.4) was completed and the solvent

was removed under reduced pressure. The residue was dissolved in formic acid (3 ml) and the



Exampl e 17 3-(R)-4-(R)-1-(Phenyl)-3-(phenyl et hyl sul phanvf - 4f
4-IN((R-a-{N-[(S)-1-(carboxy)-2- 10 1 N .
(hydr oxy) et hyl | car banovl } benzvl | car banmoyl met hox || i henvl }azeti di n- 2- Jn"eb‘ A?UW
solution of 3-(R)-4-(R)-1-(phenyl)-3-(phenyl et hyl sul phanyl) 4-14 '
(car boxynet hoxy hen‘yl]azeti di n-2-one (Method 9; 0.050 115 mol ), -
ten-butyl NW Tam no- 2- phenyl et hanoyl ] - O (t en- blﬁ(ﬁ'l'c)mi’_m@%ﬁlnate

(Met hod 6; O. 049 g, 0.140 mml) and N-sget hyl mor pholine (0.050 m, O0.454
mmol) in DCM (5 mM) was stirred at room 15 tenperature for 10 mnutes after

whi ch TBTU (QlufbhSyd stilbd4e4 48k JTheBS vartil &demdiel aﬁdeﬂéduce@yfe@uretaﬁtﬁhsonver sion
to the ester (mMz: 766.5) was conplete and TFA (1.5 nl) was added to the

reaction ni XEStiPeWasgurisied Byprepstpive WW@%@%émﬂWr educed

p ][ eg 3 u[s g(yarl\l/e d:uni#aﬁmmraeaatgluﬁfe\ﬂ@@elwf The Radtitng “ﬁfﬁﬁieﬂdeﬁiﬁnﬁﬁfﬁk ddblp &gldat gradi ent
0 b in ni u r._as eluen ractions
were freezeYF PRIgNGLT 2 FHHEC § |(%g138&7%%%51§4/§(§f6éé§1‘6§t(§}3@ 43%@?/\?1p$e solid
(0.052 g; $59.8%(m, MR F0-DAOR, 149)Q A5t @, BF); 339006 M, 440,1)00-4.05 @518),85 (m

565 (s 11 lstdihss Qﬁﬁg‘l'%%ﬁ% (e 3k 53 iR o s T get 633 (1P ).

3-(R) - 4- (R 7Tho(Rheny) ) - 3- (phenvl et hyl sul phanyl )-4-{4-[N-{ (R -a-[N-((S)-1-
car boxypropvl ) car banoyl | - 4- hydr oxybenzyl | carb anovl nmet hoxvl phenyl |
azetidin-2-one A solution of

3-(R-4-(R mgha yl)- 3 (phenyl et hyl sul phanyl )-4-[4

(carboxy LRI A2 S L e AL N DO I O R 0 e ot ! ) -
(R) a- {N— ( FOTTY 5 v S | am ne-
(Met hod 11 mﬁrbéfﬁbﬂ%@@ﬁm y@;b@m%ﬂetggxﬂghﬂrﬁ'ﬂammin)z-md N- et hyI mor phol | nk

OOt ¢ Pon T PR3 e 55 i b RO RIRELR L oy 20
:Qer Sggvm 3 ie((rsmltc@rbb:tey@m@ﬂt)cefbaﬁnﬂ#ly h?cﬂékyﬂénzwa&ﬂﬁﬂmﬂhﬁl sﬁaeﬁ&]pﬁtdyl} hﬁu&@lzxéegté | dvv?g

m) and thef° af‘eﬁ‘ﬂif 369?58@@8 ngéﬁy\ﬂ%ﬁ Ti"ﬁgépé'glg'l uti on was
stirred fr ODOM ncpertions Tittid the odavtamtwapesnplaaGi8dS) (beproxireaely 641 pg @3 e and t he

resi due vas nPEﬁ]éL'w%Q?cfa&Bplf‘rﬁ%&Q&ﬁ Wi eﬂa@r{’ 'dﬁ?%‘é &e@ﬂce@tp%é’i&ge a%ﬁﬂha?%sm%Qw?sO% e

0. 1M amoni um acet a er as I ons vwere freeze-dried and
the title comiindrbg properstiveBiELiCsihg asragdieniinl £0-58% MefNi0 00 37 argmondign aeetateM z:

668. 1. NNR % luéﬁ%fgkﬁéezg dx?é\g%g &%ﬁ%mﬁ 1;;112 obt%m(%Qis % ﬁ%ﬁc gdhﬁ &0 é'l% 1),

175190(m1 411) 4.30 (in,
111), 4.55 ENEKL%)- M(Cnbo@swod\ﬂ@l@? dlastﬁxmﬂssmztwﬁ atlt&qaulphslyasﬁé 75 (in,
211), 6. 9%y 0Bo4M, €N1.55L03km, 25), 1.75-1.90 (m, 2H), 2.95-3.35 (m, 7H), 3.75-3.90 (m, 1FH),

4.20-4.30 (m, 2H), 4.40-4.50 (m, 1H), 4.50-4.65 (m, SH), 5.30 (d, LH), 5.45-5.55 (m, 2H),

5.65 (d, 1H), 6.65-6.80 (m, 4ED), 6.95-7.10 (m, 6H), 7.15-7.35 (m, 22H), 7.35-7.50 (m, 4H};

m/z: 684.4. ‘ ”)

25 Example 20
3-R)-4-(R)-1-(PhenvD)-3-(4-flucrobenzovimethvlsulphanyl}-4-{4-[N-(carboxymethv]

carbamoylmethoxylphenyl }azetidin-2-one
A solution of 3-(R)}4-(R)-1-(phenyl)- 3-(4-ﬂuorobcnzoyhnethylsulphanyl) 4-[4-

(carboxymethoxy)phenyl]azetidin-2-one (Method 10; 0.110 g, 0.236 mmol), terz-butyl

30 glycinate hydrochioride (0.067 g, 0.400 mmol) and N-methylmorpholine (0.12 ml, 1.09
mmol} in DCM (5 ml) was stirred at room temperature for 5 minutes, after which TBTU
(0.130 g, 0.4049 mmol) was added. After 66 hours the conversion to the ester (m/z: 579.2)

was complete and the solvent was removed under reduced pressure. The residue was



Example 19 10

3-(R)-4-(R)-1-(Phenyl)-3-(Dhenyl et hyl sul i) hinyl)-4-fA4- rN-T(R) (x- rN—%(S&
arboxyi)roi)yl) carbano |y 1 20{]7

| - 4- hydr oxybenzyl | car banoyl nmet hoxyl phenyl | azeti di n-2-one To a sol ution of
3-(R-4-(R) -1-(phenyl)-3-(phenyl et hyl sul phanyl )-4-{4-[N-{ (R-a-[N

((S) - 1- car bo¥XDHBPPIZ¥Tar banoyl | - 4- hydr oxybenzyl } car barRs§iiGaaeopengfiphenyl } -
azetidin-2- one (Exanple 18; 0.026 g, 091Q39 mmol) in DCM (3 nil) was added a
solution of MCPBA in 15 DCMin portions until the reaction was conplete

(LA M) . (AREQ¥dTRich 284 Plan Qnd7th s%ﬁl%bn B Wagecadfesburs. ﬁn:esoﬁr@r{tve nt was

renoved under reduced pressurée and the residue was purlfle preparatlve
HPLC usi ng &% reaéﬁvmnd@;fre@eﬁdawﬁ%@m therfesirlue ViR piwlish P X nTeRaceEvellRLC WilEf er as

el uent. Aft Qrgrzfd'ie%?cﬁ’gﬂgb%'l\.@él}N ltnfmqm a:ﬁ:h&mﬁpae@aterb@iff&% e105h A NER s8Rl FasVi L e
solid (0.018 g; di astereonmeric m xture at

B:

t he sul phi n;ﬂbsamedwrwzerdgmg(wﬁa,ﬂf)%) &/ﬂ%@lﬂlsﬂel Wm 211),1.75-1.90 (in,

211), 2.9553.35 (m 713), 3.75-3.90 (m 111), 4.20-4.30 (m 211), 4.40-4.50
(m 113), 4.50-4.65 (in, 511), 5.30 (d, 111), 5.45-5.55 (m 211), 5.65 (d,
111), 6.65-dameledt 411) 6.95-7.10 (m 611), 7.15-7.35 (m 2211), 7.35-7.50

(m 411); rB‘-(RM—Q’ﬁ‘ﬂI f’ehe]%ﬁ) ,-Emaﬂmako@ex%@ﬂmethvlsu1nhanv1)4-r4~uv~{N-r(R) 1-(z-
3-(R-4-(R-1-(?h | T 1y|su|phan| 41
4-[ N- (car boX#e ezsidine2z ol ut i on

of 3-(R)-4- (om}-1- (phenyl) 3 (4 fl uorobenzoyl met hyI sul phanyl ) - 4-[ 4-

b h 1),
on-but 1 1030 g1 DanRemSt AT b0 9P e BU FBETo Ry s ey DA
l\l—erretgglt n?; ﬂbmﬁdxmetﬁ)ﬂ)cﬂrﬂamdylm&hcﬁg]pmwl}).zehdﬁn@@hﬁ (Exatipl} zwg)snegm tmdI ;;It W; gom _

u
ad(rjrgd Afterngxg )2 usylllbe é"' Werg%nt%mgigﬁg’ndg&&3%@47%(86%?m5 conpl ete
and the sol mﬁylmashdlmr@\mmnm@déﬁ mmel (e PEMIB egbwasetirrefhrerocndimppatunas 1 1 JAN
2007 VIO 2004/ 405244, BETLGERORR0 A8 L10 0 komd) 33AUNETARD b SbiH G2t d (3 )

and the solution was stirred at ours e sol vent was renoved
under redir Salvn Sgsigmevedivader méuqeémeafu@ apgh e praidpg vespupfieddydlessly at i ve HPLC

using a gr %Qio%ﬁogfﬁf;hyzﬁfnéﬂ\éﬁ%@w)Aﬂl% asl\éi@mpglwmeaa@éﬁp%uﬁ% bﬁ as el uent.
A white solid was bt ai freeze-dry g} ? %\/Iz 521.12
[M1]-. 5 ExanMR @90 MHz) 115 (s, 9H), 145 (s, 9H), 330595 m, 1}1) 3.7 385(m, ), 4.00-

3-(R-4-(R) ﬂzs((mayHe }()44551 uw@beﬂqubwuﬂymul?@b@ﬂf/i}h,ﬂodﬂ:tddhlx,{N[(R)-l
-(t- butoxvc bonvl% to%?/%et hyl | car bam)yl met hyl :
car banoyhnet '

20
Example 22
3-(R)-4-(R)-1-(Phenyl)-3-{4-fluorobenzoylmethylsulphanyl}-4-[4-(N-{ N-[(R)}-1-(carbox y)-2-
' ) (hydrbxy)ethyl lcarbamovlmethyl jearbamoylmethoxy)phenyllazetidin-2-one
To a solution of 3-(R)-4-(R)-1-(phenyl)-3-{4-fluorobenzoylmethylsulphanyl)-4-[4-(N-
25 {N-[(R)-1-(z+-butoxycarbonyl)-2-(t-butoxy)ethyl]carbamoylmethyl }carbamoylmethoxy)
phenyl]azetidin-2-one (Exampls 21; 0.020 g, 0.146 mmol) in DCM (4 ml) was added TFA

(1.5 ml). After 18 hours the solvent was removed under reduced pressure and the residue was

A Y

purified by preparative HPLC using a gradient of 20-50% MeCN in 0.1M ammonium acetate
buffer, as eluent. After freeze~drying, the title compound was obtained as a white solid (0.017

30 g; ~quantitative). NMR (CD;COCH, 400 MHz) & 3.95 (dd, 11}, 4.10 (dd, 1H), 4.15-4.35 (m,
5H), 4.65 (s, 2H), 4.70-4.80 {m, 1H), 5.05 (d, 1H), 6.90-7.45 (m, 11H), 7.95-8.10 (m, 2H);
miz: 610.2.



one 10 A solution of

3-(R)-4-(R)-1- (phenyl)-3-(4-fl uorobenzoyl met hyl sul phanyl ) - 4- { 4- [N'HJAN i
(car boxynet hyl ) car banoyl nmet hoxy] phenyl }azetii di n-2-one (Exanpl e 20; %] ,
0. 038 mml), ten-butyl O (tent-butyl)-Dserinate hydrochloride (O. 012 g,
0.047 mml ) and N- nethyl norpholine (0.013 nm, 0.118 1) %ggl\/l(S m) was
stirred at rP®MPMiHarature for 10 minutes, after vm?gﬁc%ﬂ 016 g,

0. 050 mml ) was added. After 66 hours t%% 15 sol vent was renoved under
reduced pressure and the residue was purified by flash chromatography using
hept ane: Et OBxample28 as el uent to give the title conpound (0.020 g; 74 9%.
NVR (1400 1 . : : 1 ) .75-3.85 (m
1H), 4.00- 4725 A 50 ' 85— (d, 111),

6. 90-7. 00 ( Mearbdkh)-2-GyBaxvietkidic 0 z ca%mﬁ Iﬂﬁth h% Iazéﬁdi‘n—?.—&%Z 1. 20
Exampl e 22 .

3- (R) - 4- (R) - 1- ( PASAYEG o83 (R-4-{R)gr Ghas S tsemb et nesA ey D 4 N (N[ (R) - 1-
( car boxv) -2 {carboxymethoxy)phenyl]azetidin-2-one (Method 10; 0.015 g, 0.032 mmol), tert-butyl N-

(hydr oxv) et iy} £ BaR Pt Te Mo FBIRATRML LY WRLEHE: bATFL bfldmiafne TO 2
3-(R-4-(R -aﬂdﬂﬂnﬂty}ah@rplﬁﬂ@eﬂ(ﬂmum odehmmpl)ir DAY Guilphaniigd sfrdod (N- 25

N-[(R)-1-(t-b t b | met;h b | met h
by pheny RS Bl o i D OGS 0 G i S hon (2 )
was added Tthurs (h@ .cawmsipn totht ester (@z1786.8€) wdseomplkty emt TRAad . Srmaljwas edded tnder
reduced pf@%&%B@g@‘%@%{fmﬁﬁg&%ﬂ efVRas relfdbd dnfd réﬁﬁca@ L]j:)?ﬁ?aﬂﬁ'%g\sﬁ% er%e_! d$ using a

gradi ent of 20 anmoni um acet at e uent . Afteﬁ
freeze-dryi n@s parkied by prepargiv LA dsinga sradient oAU e MaClitin 8- 8Mgminiogiu0. 017 309

-quant it ati \iedate INARr ACHRRO0E: (A0Q. WQ] thetide ompbcd wad bBtaindh a;Qwﬁ]ggsoh&H)
211 0-

4.15-4. 35 ,
6 90. 7. 45 E%Olf;%m%ﬂ@él{ S@@ 4903 3 k5 e A0S o 18D, 44l o

2004/ 005247 3 B /60RO, 992 83d (a; B3, 5.50:8.00(:8, 128, 6.90-7.50 (m, 16H), 8.00-8.10 (m,
'(Ph 23-(4- f?uorobenzoyltrret hvl sul ph(anyll){) 4- (4- f?\l—((R) a- (N-

3-(R-4-( 5)0 enyl

f (S -1- 69(9) g (hvdroxy) et hyl | car banovl } benzvl | car banovl net hoxyl phenyl
}azetidin 2-one A solution of

3-(R-4-(R-1- yl)-3-(4-fluorobenzoyhnet hyl sul phanyl )-4-[4 5

(car boxynet nyl ] azeti di n-2-one (Method 10; 0.015 g, 0.032 mmol),
ten-butyl N3 (RG—Z%B—Q—(MMFB—Q-(BMKB&WhI&hﬂﬁMm wexHyiselphianpllty YL - ser i nat e

(Met hod 6; O, 17 049 D| Eld e ) Im)rphol ine (0.011 m, 0.100
mmol) in SR ature for 10 mnutes, after

whi ch TBT2 (0. 01%o gstlrﬁngiﬁ]utm‘odfﬂ-M(&HHé{:dllﬁn}ﬂ&‘-&—élFﬂlﬂ:)ﬁ)benzoylmethylsulphanyl)
4-{4-{N-(carboxymethyl)carbamoylmethoxy]phenyl } azetidin-2-one (Example 20; 0.010 g,
0.019 mmol) in MeOH (1 m!) was added sodium borchydride (0.001 g, 0.026 mmol). After
10 minutes water (I ml) was added and the solvent was removed under reduced pressure. The )
residue was purified by preparative HPLC using a gradient of 20-50% MeCN in 0.1IM
25 ammonium acetate buffer as eluent. After fresze-drying the title compound was obtained as a
white solid (0.008 g; 80 %). M/z: 525.1. NMR (CD;COO0D, 400 MHz) 3.00-3.20 (m, 2H),
4,05-4.15 (m, 1H), 4.20 (s, 2H), 4.70 (3, 2H), 4.85-5.00 (m, 2H), 6.95-7.10 (m, 5H), 7.20-7.45
(m, 8EH).

30



hours the conversion to the ester (mlz: 798.80) was conplete and TFA (1.5
m)was added to 10 the solution. After 7 hours the solvent was renoved under
reduced pressure and the residue was purified by preparative HPLC ds1 oépN 2007
gradient of 20-50% McCN. in 0. 1IMamonium T acetate buffer as el uent.

After freeze-drying the title conmpound was obtained as a white solid (0.016
g; 72 % . NMRoG&@m3@dsH, 400 MHz) 3.85 (dd, 1H), 4.05 eddciibizyeesd 20-4. 30 -(m
3H), 4.60-4.80 (m 3H), 5,00 (d, 1H), 90-6.00 (m 111), 6.90-7.50 (m

16H), 8.00-8.10 (m 15 2H); mz: 686.6. Exanple 24

3-(R-4-(R és thgyl )-3-f2-(4-fl uorophenyl)-2-hydroxvet hvl sul phanvl | -4-(4fN

- (carboxy r banoyl met hoxyl phenvl }azeti di n-2-one 20 To a stirring
sol ution of 3 gm-JR{I_t)ﬂ @ml)-:{ nakwmbrbptanﬂm-mmwabﬁmmm h\/(NSﬂM Jokenyl ) -

4-{4- [N—(carbx | | - Exanpl e 20;
0.010 g, O 6TShifs - VEOR ‘ 1 0 yarteae (0.001 g,

0.026 mol ). AftEra ifredicution sF M)@IF(RQ 1-(p11éhy1m$4—m&1mﬂﬁeﬂ1?lallﬁmhylpm was

%ﬁ?:“ﬁi?'né@i?%@@%@?‘fﬁres%%%ﬁ)msaﬁﬁwﬁ S AR o ot o7 a8

el uent. Aft @henfyleeiin-thoyd fEyartile22; 00LEg, OOGH ool ivbisOHIR ai)wedaddsd a white

solid (0.00 9 400-3.20 (m 2H),
20054 15 (%’W ml‘zi(’qj’i‘ﬂ)%%m %%7& ”‘ﬂ“@‘%%‘wﬁé@%‘%%ﬁ? 35‘%]‘")‘3, (m 29
6. 95-7. 10 ( nolvl@Hyas :Fm@@d RndeEredony pi@sdyre. TG rebidtie yAYLEGSILY PADa2OGAINE247

PCT/ GB20031 .
3-(R)-4- (R QPKE(B%% ot FRIPUEC %u%%ﬁlﬁgﬁ? S oy STy T S ﬁﬁ%@ 1-4-14-(N
"Nt (R mzwﬁ})co@pmmwmr@ﬁ A i B B0 s BA YD, NVE (CDICO0

car banoyl m3t4 yhd( éﬁ? '3@5@;1@11@)“%5 Q1§(x§tzﬁj f4% (ﬁﬁ!; lﬂﬂ) Qﬁrof(é 2H),

3-(R)-4-(R) - pheny)é%9 5( | ugr.ob enzo | met hyl sul gﬁi{

[ 4- (N—ll\l—[(ﬁ)m'f' 3@&‘32 X’W %W@W&Hb)@ffﬂtl ]@r% I}car banoyl nmet hoxy)
phenyl ] azeti di n-2-one (Exanple 22; 0.015 g, 0.025 mmol) in McCH (2 m) was
added sodi gg bor%hydrl de (0.003 g, 0.079 mml). After 5 minutes water (1
m) was add sol vent was renoved under reduced pressure. The

resi due wes 3prm-um)exi(mﬁxmran&mbm@ehHL@lvaagﬂaﬂweMrz\o(f(R)Z&mo% MeCN i n

0. 1M ammoni Eég}gcatate Euéfer i e ) 1% 10 ing the title
conmpound wa 45 ¢ PRz carbe pethaxynhenyl | azekidia, 400

MHz) 2.95-3.080 (m 2H) 3 95 (dd, 111) 4.05-4.15 (m 211) 4.25 (ABq, 211),

4.70 (s, 211), (3a solutlon of 3( &)41&{}1 (pheny%% él—f?uomﬂ)rgzoﬁmllglylsquhanyl)—tl—ea—[lv( m 5H),

7.20-7.45 (m 81
(R)-0-{ N-[(5)-1-(carboxy)-2-(hydroxy)ethyl|carbamoyl } benzyl)carbamoylmethoxy]

20 phenyl}azetidin-2-one (Example 23; 0.019 g, 0.028 mmol) in MeOH (3 ml) was added
sodium borohydride (0.005 g, 0.073 mmol). After 10 minutes 0.1M ammonium acetate buffer

was added (aq, 1 ml) and the solvent was removed under reduced pressure. The residue was
) purified by preparative HPLC using a gradient of 20-50% MeCN in 0.1M ammonium acetate
buffer ag eluent. After freeze-drying, the title compound was obtained as a white solid (0.008
25 g; 81 %). NMR (CD3;COOD, 400 Milz) 3.00-3.20 (m, 2H), 3.85 (dd, 1H), 4.00-4.15 (m, 2H),
4.65-4.80 (m, 3H), 4.85-5.00 (m, 2H), 5.95 (s 1H), 6.95-7.10 (m, 5H), 7.20-7.50 (m, 13H),
m/z 688.21. | :

Example 27

carbamovimethoxy]phenvl lazetidin-2-one
A solution of 3-(R)-4-(R)-1-(phenyl)-3-(thien-3-ylcarbonylmethylsulphanyl)-4-[4-
(carboxymethoxy)phenyljazetidin-2-one (Method 11; 0.039 g, <0.086 mmeol), tert-butyl



Exampl e 26 15

3-[R) -4-(R)-1-(Phenyl - 3-f2- (4-fl uorophenyl ) - 2- hydr oxyet hvl sul nhanyl{ FS g
“((R-a-{N T JAN 200
1 (S) - 1- (cazboxy) - 2- (hvdroxv) et hyl | car banoyl } benzyl ) car banovl et hoxyl phenyl }

tidin-2- T | ut f -
g-Z((aRI) - |4n( R) _@B?%nﬁ@%%_l)so?,u(ho?l 8or obenzoyl net hyl sul pharﬁs“l 5633003@% ((R-a={

N-[(S)-1-(carboxy)-2-(hydroxy)ethyl]car¥anoyl } benzyl)car banoyl net hoxy] 20
phenyl }azeti di n-2-one (Exanple 23; 0.019 g, 0.028 mvol) in MOH (3 m) was
added sodi giyciaae bydysthlodide (0020@30. gy nfiud)j/aad Kmdthylméphadihe CD3mi LHS O 1M

amTon UM 20 e85 BT B 40, B0S0 . AediL b A0S SELURHI iR, removed

under reduced & FEET FIEWES JI’I I've  HPLC usi ng
a gradi ent @3.042Q¢; 6050 MaGNwinadded. IAHbraﬁil’mmthmad&mmasaembmﬂmaerasuceﬁuent After

815 - R Pelip e hsf g AR AR P S S ol alBb e 1y %, 27O
(m 21), X eheutATBzapad.0BH of a4oBbrdSs @D(rr@anG’Bl-]) ThiSoiDEas(dssdidd in Br@fs- 7. 10 (i n,
511), 7.20-7.: y/

3-( )R) 4. (R Z‘?é%dfﬁg}fﬁl‘ﬁ %’)“’(“t"ﬂ%‘%’*@%?t on@%‘%ﬁ@ﬁ lsg?j"?u’%érrl%ﬁf‘il‘feﬂf % N (car box
ymet hyl) cmwmdmmmrpﬂa@nwd}tthm@iw purified by prepasitive HERCwbing a
3-(R-4-(R 4

(cgr %ooxygre% ﬁgﬁa{e@mﬁg%é??%@h one E E/@ ?15 gmf%% %H%gg&%?héeée Sgéjgfnml ),
ten-butyl 1t IUIARPIQE@@W mem@dﬂmmmﬁomﬁ@%@@%MI@a@mDWm nat e

hydr ochi ofg 4834102001941 R Ls 40D e PO 960685, M 0. 318

nol ) in é’&é’) erature m nut'es, afterﬁ

whi ch TBTU 4 %(m04@813$r?r615$m\%%787@(17&9(%$}§)e¥ﬂ112§1%urs the sol vent wab
removed under reduced pressure and the residue was purified by flash

chr onmat ogra&hy using heptane: EtOAc (1:1) as 5 eluent. This gave 0.035 g of a
col ourl ess EF—‘l’%]ﬁ:@: 567.1). This oil was dissolved in formc acid (3 m)

and the sol LRPARPAEEhbdvLEdhiad-3-508bodyBigaeaHie 4om- A b ssThe sol vent

was renoved under eucd pressur and the res ue was pur fied by
pr epar at i e (438 Y SRS NEE NGO T acetate
buf fer as el uentAsd}ﬁﬁ(ﬁrofﬁ-l(kp@a{)dr@hdﬂg},)a (thlnaa iylédrlﬁnplﬁﬁmgmﬁlmn@iwqm ained as a

(o oy o " ssthogginciby) phgnie it g trgingi i 0o Ly b8 o S bt ) 20

7.20-7.30 ( r[ﬂZR}ll 31)11113 23 el edlandyiRO-(2H)butyl)-1-Serirat® (Mdtimd 626-1))42gMIEiN 511. 0.
Exanpl e 28 %{&}Q_Rir?d' h(c;@le Og’f m?)nX b}ll\/l’g(d:(mlmasrlm%edy It o btgnf(era%'\rg po\fllﬁ H’Ll!p tean| )-4-{

4-[N-((R) -
20 after which TBTU (0. 042 £) was added. After 22 hours the solvent was removed under

teduced pressure and the residue was purified by flash chromatography using heptane:EtOAc
(1:1) as eluent to give a colourless oil (0.050 g). M/z: 786.6. This oil was dissolved in DCM
(4 ml) and TFA (1.5 ml) was added. After 19 hours, the solvent was removed under reduced )
pressure and the residue was purified twice by preparative HPLC using a gradient of 20-50%
25 MeCN in 0.1M ammonium acetate buffer as eluent, After freeze-drying, the title compound
was obtained as a white solid (0.019 g; 33 %). NMR (CDsCOOD, 400 MHz) 3.85 (dd, 1H),
4.05 (dd, 1H), 4.15 (ABq, 2¥), 4.20-4.30 (m, 1H), 4.60-4.75 (m, 3H), 5.05 (d, 1H), 5.90 (s,
1H]}, 6.95-7.15 (m, 413}, 7.20-7.50 (m, 11H), 7.75-7.85 (m, 2H); m/z: 674.3.

30



15

(car boxv) - 2- (hydroxy)ethylIcarbanDyI}benzvl)carbannvlnethoxvlphenvlﬁgggﬂq@yn

-2-one A solution of .

3-(R-4-(R) -1-(phenyl)-3-(thien-3-yl carbonyl met hyl sul phanyl )-4-[4

(car boxynet hoxy) phenyl]azetidin-2-one (Method 11; 0.039 g, <0.086 mmol),

ten-butyl N WQRRZ4%am no- 2- phenyl et hanoyl ] - O (t ert - RGTAEBR00BI003HL | nat e

(Method 6; 0.042g) and N nethyl mor pholgse (0.022 m) in DCM (4 nl) was

stirred at roomtenperature for 10 m nutes, 20 after which TBTU (0. 042 g)

was added. hours the sol vent was reaned under reduced pressure

and the resﬁ%%%h%gé purlfled by flash chronatography u3|ng heptane Et CAc

(1:1) as el ukefR)-4@ Rie 1-(thied-2gh vl f 41 4-{N-1R ok oi | was

di ssol ved 'nawoéléem“% ﬁlll%ié -]_quéwm) Was added After 19 hours, the

sol vent was pressure and the residue was purlfled

twi ce by prepar aflp¢eohiioh Gf 3Ry (Ra-1gpledileAthishi-3 282808 @ethASigkeGl-4-tH#-O. 1M

anmoni um a onpound

s obt ai nod Acu B %3?@39@&8"%% e e B b B S B

(dd, 1H), 4n@sDinddeOH @F)ml) wasHl qd&sépum orphydaido§.086 . {SHmmol). After 1, 60- 4 75 (m

311). 5,05 Uiingdddivt aimdfubiSgcradbliter G S50 i and ik soifer Becefiichm  1111).

7.75-7.85 (m N 2007 WO 2004/ 00

PCT/ GB2003/ d@égﬂdut:@wressw éfhﬂead‘zﬂgv% P‘(“F@ed by pregarative HRER uping 2 gradlent of 20-

3112 (U hi ensols MCR 1o @Rkl btk DRRRY s clun] ide o AbRINADALY ]

car banovl net hoxyi phenyl azetidin-

3-( _(F)% 4- (R -comppHd i 9bt§n1dtaﬁﬁéfhxt%&°}l1i E,anlBén%ﬁ %W}i @Bﬁ%ﬁy‘%‘)}) MDA 5
(

N- b | e 27; O. 012
) 8240””39“’“”‘)‘mcQH"’am&m"@”‘smwl‘iﬁ?ﬁ?ﬁ“é?%@g??.%22E%"S““EBOE 5. 0.150

ol ) A t oo A G2 28 7Bt T ek B Ao e3 Rt 1 i) veas. addeq
and the solvent was renoved under reduced pressure. The residue was
purified by pre ar tive HPLC using a gradient of 20- 50% MeCN in 0. 1M
annDniun1acéﬁ§¥gU§@ffer as eluent. After freeze-drying the title 10 conpound
was obt ai neB-ay- mW@&nﬁDBJfﬂ(t&l&m mmmvdlaﬂveamsulbmvmmm> MQ@I(M—'W S
3.10-3.30 ( 1 4.70 2 95 (dd, 1H),
5.20 (dt, 1H oY jeby{lenrpamoy fl.lﬂ.-o 21-1):
mz: 511.3 (IVI- 1) ‘I‘o a@!ﬁf@lcﬁ}@@-ﬂ.@{) 1 (phenyl) -3- (th1en—3-y]carbonyhnethylsulphanyl)—fi—{4—

3-(R-4-(R-1- enk 2-(thie h 0X eth suI han I-4 4-rN-((R
TS B S e e e catbehondhory L4 (LR
benzyl ) car baneiy | padRheyeghemple 28; agawtyd, domﬁm@xmm MJOH &8 @gbvugadaw of

)
EN( o (R B nﬁc’f%m%%@? @(%Fe@%@gé%g%lﬁgﬁ 0 D hBrP e piter

r banoy!| nmet hiag\]ml) was added and the solvent was removed under reduced pressure. The residue was

, purified by preparative HPLC using a gradient of 20-50% MeCN in 0.1M ammonium acetate
' /) buffer as eluent. After freeze~drying, the title cornpound was obtained as a white solid (0.015
g: 79 %). NMR (CD;COOD, 400 MHz) 3.05-3.30 (m, 2H), 3.85 (dd, 1H), 4.05 (dd, 1H), 4.15
25 (dd, 1H), 4.65-4.73 (m, 3H), 4.90 (dd, 1H), 5.15-5.25 (m, 1H), 595 (s, 1H), 6.90-7.10 (m,
5H), 7.20-7.50 (m, 12H); m/z 674.16 (M-H).

Example 31

30 butoxycarhonyl)-2-(t-butoxyiethyllcarbamoyl tbenzylcarbamoyimethoxylphenyl }azetidin-2-
one
A solution of 1-(4-fluoropheny!)-3-[2-(4-fluorophenylthio)ethyl]-4-[4-
(carboxymethoxy)phenyl]azetidin-2-one (Method 17; 0.100 g, 0213 mmol), zért-butyl N-



phenyl }azeti di n-2-one (Exanple 28; 0.019 g, 0.028 mol) in MOH (3 nil) was
added 20 sodi um borohydride (0.005 g, 0.132 mmol ). After 10 m nutes ﬁ)a%mm‘,
anmoni um acetate buffer (aq, 1 m) was added and the solvent was re

under reduced pressure. The residue was purified by preparative BPLC using
a gradient of 20-50% MeCN in 0.1M ammonium acetate buffer as eluent. After -
freeze-dryi ng"? %3 | e conpound was obtai ned as a whPtECESIHW3Hy. 015 g;

79 %9 . NWR (CD3COOD, 400 MHz) 3.05-3.30%9¢m 211), 3.85 (dd, 1H), 4.05 (dd,
111), 4.15 25 (dd, 11:1), 4.65-4.75 (m 311), 4.90 (dd, 111), 5.15-5.25 (m
(1||\-4|) H) 5. 95 ( S(2R-2EminoR2-PEnylethbhofIRO-(tdidbty])-L-sedaté (Ethdd; 036D, 0.408 Zmblj4. 16

14 Fi uor ofReRyASmerTholing (0BG FERTYS BRI M B OO o (N (5)-1

| -(t 30 but o¥mperature for 10 mmutcs after wh1ch TBTU (0 140 g, 0.436 mmol) was added. After 19
cubonyl ) - 2- Ot}omsulﬁﬁ)%%n% wa lelm%ge under redzj u}c anﬁlau%rrrgs}/c{ug%%shgur%e&) hef?asf‘xl azetidin

-2- one A's
1- (4-f | uor »phempatograghy BirghefithnecHIO AL S0y |a:t dslnem) @tghy lalcoldudeds oil (0.149 g; 87 %).

(oo booume: i QRS b 100, U L Rl s 3 02 )

[ (2R) - 2- ani nioy, 2H) BAKRI36 (thalT)Y3.§5 (@,(LHRH-40ut 60 On; BH 3, @GO tLED,(SNdt(@D ¢Fp; 0. 1504,
0. 428 rrm)l) , n DCM (4 m ) was
stirred at ro d, eglrgﬁtdt?r)(ggﬁ*ngﬁeﬁmlgg%9P?%d?§l\§\‘)ngg%lgq28éru (0.140 g, -
0.436 mml) was added. After 19 hours the solvent was renoved under reduced
pressure %ﬁ@@m due was purified by flash 5 chromatography using
hept ane: Et as el uent to g| ve a col ourI ess oi | (0 149 g; 87 %9. N
(400 MHz) 0.X0@-Hheprophd 3 ophed ¢lth) y1 20:9%523. 15 (m
2H), 3.20-3.25 ; 2 ik ; 440460(m3H
), 4.60 (d, H 3" 00 (m 611),
7.15-7.40 (m 11|H)w aSGlth:@ 0@ M‘} ﬂlldﬂ)phemwﬁ [ZE{QZIH&OP@VIEXQWIH 32 IN-(R)-0-

1- (4-Fl

RHERe e
} benzy Dc ail b aphoyll Faetidio@rbreH{Bxapiple Hz 044%, ﬁiaémel)fd)@wa)motwa@raddgﬂ TFA

1-(4-fl N-(S
Tt but oyl i b St he AR e e Biodq ety kb i a0
15 phenyl } azmiwifiel by-preparati vq ERIrpting Hﬂadlﬂ@t @@-59% @mmﬂmv@@ﬂm’a m) was

added TFA (Qaﬂ@r Hée)luenﬁAfft%{ﬁ%Qe élﬁ'rlg Sthe t%ﬂ'a%oxﬁﬁﬁui{@%s Ifisnell SIPYRE sHiE@l0o% educed
pressure and t resi due was %ﬁlrjrl %/E%’F- arative HPLC usi nglga gr adi ent

of 20-50% Ma&;ﬂﬁ %ﬁ ROVIR (0L HERI %@é@a%l@ o, 288, el Ogratft (. A

freeze-dr ypngus Btvb@,s@%p nﬂlm BEHNESE @SLEB, S el 067@76(9:1998 g,
77 % . NMR (400% HB(S @9 2)85 @ }B(m 4 Iﬁ 3. ( 0 (m
111) 3 35 ok, 7.10-7 S(m, 11H) 7.45-7 S(m,lH) g.45- SSS(rn lH),m!z 6905

Example 33 ")
1-(4-Fluorophenyl)-3-[2-(4-fluorophenylsulphinyllethyl]-4-{ 4 [N-((R)-0t- { N-{S)-[1- '

25 ({(carboxy)-2-(hvdroxy)ethylicarbamovl benzylcarbamovimethoxvlphenyl lazetidin-2-one

Example 34
1-{4-Fluorophenvl

carboxy)-2-thydroxy)ethyllcarbamoyl }benzylicarbamoylmethox yiphenyl }azetidin-2-one
30 To a stirring suspension of 1-(4-fluoropheny!)-3-{2-(4-fluorophenylthio)ethyl]-4-{4-
[N-((R)-0~{ N-(8)-[ 1-{carboxy)-2-(hydroxy)ethyllcarbamoyl } benzyl)carbamoylmethoxy]
phenyl}azetidin-2-one (Example 32; 0.070 g, 0.102 mmol) in DCM (5 ml) was added meta-
chloroperoxybenzoic acid (0.035 g, 70-75%}). After 20 hours, the solvent was removed under



20 3.45 (m 111), 3.75-3.85 (m 1H), 4.15-4.45 (m 3H), 4.55 (d, 1H), 5.70
(d, 111), 6,70-7.00 (m 611), 7.10-7.35 (m 1111), 7.45-7.55 (m 1I=|I)1, JAN 2007
8.45-8.55 (m 111); mz: 690.5. Exanple 33 J '

1- (4Fl uor ophenyl ) - 3-[2- (4-fl uorophenyl sul phi nyfethyll-4-{4[ N ((R) -a-

(N(S)-[1 25

(car boxv) - 2- (hv 02 PEA Lt hyl | car banoyl } benzvf car banovl rre}fq%g&??“ﬁ’ﬂoéml | azeti di n-
2-one Exanple 34 -97-

1- (4- Fl uor ophenyl ) -3-[ 2-(4-fl uorophenyl sul phonyfethyll-4-{4-[N-((R-a-{N-(S)
-[1- reduced pressure and the residue was purified by preparatlve I—]PLC usmg a gradient of 20-

S(Z:a(r)lralgxy) 2- h\ﬁ@h ) et hyl | c%&gg%%]%gr 1Z uent ter eeze ygngoi( 4! phenyl }azeti di n

1-(4-fluor orﬂhe he)ny@ﬂL[Q-(c( ﬂucfr&pﬂa{ymsm@mﬂ bmﬂum){at[m(tkb a-le-{Sb {Mafb(afi))aa {N-(S)-[
1- (car boxy) - q% ydr oxy) et ylé’car arrgf\l/ benz ygp gr banoyhnet hoxy]

phenyl } azet | @ydsexylegydeahamopiibeazyl jparb thpxylphenydazeiidny-one OBER A8 M ) was
adfled {retas MNIR @CD. ggwcqﬁ»b@mwﬁwl\lwddgmsaogasalﬁ 31—50/9485 gﬁtl 4%180%3?3638&%
sol vent was npye )

-97- reduceoﬁﬁ’r §‘tﬁ§é&’a§%)=%ﬁé'4y9é£¢l ’Wéél\gaﬁg%ggg ‘Zﬂ)% 1% HPLC usi ng
? gr adi gnt afHp Q-70 4000 (ML, tar: WL bralmn@Hintiitpiaa @)- N@(@ﬂﬁoﬁ@hen&ﬁulﬁ{dngmt Af ter
reeze-dryi

f1 uor ophenylb%‘yg 4[é“%@%%ﬁ”&?ﬂéﬁ%f‘f@tﬁ%ﬁﬁhh%f?ﬁy&*}%{yF‘fbaﬁﬂf’#ﬁbwﬂ(R) a-{N-(S)-[1-

(car boxy) - 2-carbamoylmethoxy]phenyl }azetidin-2-one (0.043 g; 59 %) NMR (CD;COOD, 400 MHz)

hydr ox £ one
(0”022 & 8 LAY o) 530 s 15 1 G B P G355 755 (m
313),) 3.85 ((al3H)]4.85 (d, mps% (oI1H), .9517.05 @n, 68),2.205.50 G, QH), 7.95-886-4, 90 (m

113 5.90 7.25-7.50 (m 1113), 7.70-7.80 (m
211% nz: ( ?’11)3(%& vff’re(%) é%%%%‘ﬁen;’% -3-[2-(4-fl l(JorophenyI) sul phonyl ) (
ethyl]-4(4 [N-((R) a-{N-(S)-[I-(carboxy)-2-(hydroxy)ethyl]carbanoyl }
benzyl) r%a éﬁm hoxy] phenyl }azetiidin-2-one (0.043 g; 59 %9 NWR

(CD3000D, 4 10225240(m 2H), 325(dt 1H), 3.35-3.55 (m 2H),
3.85 (dd, 13 MF B [34(4] 8)- 2hy Ry BH4-{M(8Ba( d, 1H), 5.95 (s,

1H), 6.95_—7. 0(3\ . arbam% mth§ }[Ehl &1 95 8. 05 (m 2H); mz: 722.1
were obtain

1- (4- Fl uor ophenvl¥4- Emb@pk(enyli-ﬁifaﬂmpmwnyl) é-mwxwmpmﬂépm | -4-(4-{N-1(9)-a-
(car boxv) benzy i di _ ) -

1- (4- Fl uor ophen{()&%g@- XA( g%'\ré%)o\ﬁ B\Ii‘é{ ‘%d fg?&%’?@&ﬁ@ﬁ@{eﬁh

car boxymet horlppéreefyN- Pa@mthT@(bﬁﬁé U@thrh@ljmznﬂ RGOy (S)EFhemigiyente puethab

di ssol vedﬁ(y rksértﬁzﬁfb' MBJF]&QQS}IIZ%M%IHM ydrochl b de%%%g%lﬁé%@aﬂd e DCM

(S)-Phenylglyci ester 0.124mmol ) and TBTU
(40nmgy, O. 12We)wﬂﬁéﬁﬂ@d@élmﬁféﬁﬁlpﬁfh@mmvﬂtﬂwhéTWI‘EIPF wrﬂe@lu@si withiimbnt

t enper at ur e AN MERALD will B edcd, @IVIER o] xhdirRd e blafiPBhase was dried
' ) and evaporated to give the ester. M/z: 615. THF (2ml), water (0.5ml) and LiOH (ca 10mg,
0.418mmol) were added and the mixture was stirred over night. The solvent was removed and

25 the residue was purified using preparative HPLC on a C8-column. A gradient from 20 to 50%

MeCN in 0.1M ammonium acetate buffer was used as the mobile phase. Lyophilisation
yielded a white solid. Mass: 40mg (63%). M/z: 601, NMR (400MFz, CD;0D): 1.75-2.06 (m,
4H), 3.06-3.13 (m, 1H), 4.47-4.67 (m, 31), 4.79-4.82 (m, 1H), 5.24 (d, 1H), 6.90-7.06 (m,
6H), 7.12-7.40 (m, 11H). -
30



DCM and washed with 1 9%MNaHCO3, 0.1 M K3SO4 and brine. The organi c phase was
dried and evaporated to give the ester. Mz: 615. THE (2nl), water {O.SMQ .
and BOH (ca 10ng, 0.418mvol) were added and the mi xture was sti rr ddl e 00
ni ght. The sol vent was renoved and 25 the residue was purified using
preparative HPLC on a C8-colum. A gradient from20 to 50% MeCN in 0. 1M
ammoni um acet22¥48H#er was used as the nobile phase. BSEHRIPPLE on

yielded a white solid. Mass: 40ng (63%9-M z: 601. NWVR (400MHz, CD30D):
1.75-2.06 (m 4H), 3.06-3.13 (m 111), 4,47-4.67 (m 3H), 4.79-4.82 (m

1H), 5.24 (dixamMe3§. 90-7.06 (m 6H), 7.12-7.40 (m 11H). 30 1 1 JAN 2007
WD 2004/ 005247 | GB2003/ 002811 98 Exarrple 36

1- (4- Fl uor opHé&s i) yB-3¢(2 LOIPRRSIN I~ 3% YREO B kAN HBD -0 -1 N-f(12)-a-fN
-((9)-1- carhaxwptd Bﬂyda}bﬁﬁéﬂmm%%f_o AN MRRIEM o) RSy RARRYA-BBEH OXY) Rhenyl |

azetidi n-2-one
1- (4- FI uor ophenyl ) - 3- [ 34 FupropkspdpddhiA- ﬁ“@PhW})&W%WPHYJM @4 5

car boxynet$ ow%ﬁmétﬂoxmﬁﬂwz&c@n 288 (wm:a 0diogie. & Diehmdd)
dissolved in a solution of t hyl no hollne 401, 0318mm|%ﬁ|n 2n1LDCI\/l

ten-Butyl ( 2glution ¢f N- PEWIH@fPhBIFﬁerQ -O(SASIH]‘?EIQ e |177'&@§‘WWZ¥) HHAEbut anoat e
hydrochl ori de (gt ﬂ@hﬂd?oxyﬂ%ﬂﬂ)ac@ylﬂa%ﬁ’ﬂmﬂhﬁmﬁg ﬁydggbmnﬁéaﬁahodqﬁl%ﬁﬁrml ) were

added. The m xture was stirred overni at_anbi ent’ tenperature.

Addi t i onal | yO-1¥ngland ISHHSHme . 1@51@11@? pEpeqdae Tha snixiug sy sivgd aver aight 10 2

hours the saqk Libbie tefeherashind. AH&EIoﬂMH' o .obMhamer ﬂﬁ@&f)&ﬁid&"@hﬁd&ez@?&'@@@ 0.1M

B0 erch i Loyt RIS el 4SS R BB

stirred over aad ghie. TMgdmcqmwem lrfet] of DV Rt EDlo Givoae 3R Blz; 786, FBimid hour

0. 288l ) Wt b AADRH A AL 8 B P St P 1 ur e
\é\ﬁ? . rré ?og(r) 2 (F; ﬁ/;st addede Aftuzrﬁjmmsrtmhmﬁdaqxr \emem@zeamﬂi WeOH (islitogshar githEgNar at i ve

d e 200 0% Ve nmoni um acet ate
oui fer vas. s s TRl e LA e iR T SPOLa RS, TR SNR (400N,
DVSO- dg) : 190. G&Gﬂ:eﬁt?ate(dmndﬁvi&:l)meﬂ .phe3surelanf pur{find uﬂaié.ﬁ:rspalatﬂféci&oﬁélo #phy.oAd) |

T S e o el i sog e R Sple Burdh iy wseay Ot 57,0
g-r{ Zil- lg)ﬁor OZO.gﬁcTi]ﬁE?tic:ﬁ }&-Tded _421'|ng (57%). NM]\1/|(40?M-H;. DMSO- dﬁ?’ 0. 65-|0 7_2 4(11?, 3H), 1.53-

4N ooy P e i, L7455 s BB . Bh Y 269 54 B O 4 365 6 @ 310,
4.77-4.82 (m, 1H), 5.46 (d, 1H), 6.72 (t, 2H), 6.93-7.06 (m, 6H), 7.18-7.36 (m, SH); mfz: 702.

20 :

Example 37

carbamoylmethoxyiphenyl }azetidin-2-one ' )
1-(4-Fluorophenyl)-3-[3-(4-flucrophenyl)-3-hydroxypropyl}-4-(4-

25 carboxymethoxyphenyl)azetidin-2-one (Method 2, 20mg, 0.043mmol) was dissolvedin a
solution of N-methylmorpholine (10ul, 0.091mmol) in 2m! DCM. 2-Aminoethanol (4pl,
0.066mmol) and TBTU (16mg, 0.050mmo!) were added and the mixture was stirred for 3
hours. Additional 2-aminoethanol (3Ul) was added. The mixture was stirred for 2.5 days then
concentrated and purified using preparative chromatography. A gradient from 20% te 50%

30 MeCN in 0.IM ammonium acetate buffer was used as eluent. Lyophilisation yielded 10mg
(45%). NMR (400MHz, CD;0D): 1.75-2.06 (m, 4H), 3.05-3.12 (m, 1H), 3.38 (t, 2H), 3.61 (t,
2H), 4.51 (d, 2H), 4.57-4.66 (m, 1H), 4.77-4.83 (m, 1H), 6.93-7.07 (i, 6H) 7.22-7. 37 (m,
6H); m/z: 511.



1- (4- Fl uor ophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-(4- 25

car boxynet hoxyphenyl ) azeti di n-2-one (Method 2, 20ng, 0.043mmD1) was 4 - ] 07
di ssolved in a solution of Nnethylnorpholine (10, 0.091mml) in rr%l M
2- Am noet hanol (4p1 0. 066mmol ) and TBTU (16ny, 0.050nmmol) were added and

the m xture _rred for 3 hours. Additional |...(3pl) was
added. The m Xt @é’b ¥s stirred for 2.5 days then concpg:%ﬁ%@ggméad purified

usi ng preparative chromatography. A grasi-ent from20%to 50% 30 MeCN in O.
| M anmoni um acetate buffer was used as eluent. Lyophilisation yielded 10ngy
(459 . NWR RAMdag CD30OD): 1.75-2.06 (m 4H), 3.05-3.12 (m 111), 3.38 (t,
211), 3.61 (t 2 4 4, .3 (m 11-1),
6.93-7.07 (Mm% 2 &5 : R
2004/ 005247 c%%_ﬂi&ﬁﬁ@&zeu&ﬁ z-dixarrpl e 38

éy(lll1 Zl ?Zr?ﬂ]?gyl@tﬁﬂ %’% % {é(’#)henvl Wyéthﬁ droﬁélr]lﬁ("'} azeti di n- 2- one

1- (gf Fl uoriﬁpl&emyhheh ;a{a;g[pacrfyﬁaﬂ‘ehdma@ahe\wﬁo)i 2320m§d0 manﬁﬁ%% c?;]éjdosﬁﬁd(eldm5
car boxynet ho P i di an b VRS
somEon e Nzt impphing GG PRETRE ! 9 Gy

gl E/Z? lﬂ\clji Sglt Im;ds&mnalear(cﬁi'BTU Qﬁﬂ@&mﬂn3 Ghﬁﬁﬁ%@aﬂﬁﬁmx&e Gadytvred Jor 3v$ L emz;dgl)fajél/l

t t t t
was concent PAVSE REHETPEREE e PR S Fap P e SBRPACO0F BBFREA or ad ent
:‘_r oth:)T/oSt O chifdftaivier@phyl A gfadie Mmmﬂ%tﬁgﬂ%déé(mﬁdmtﬁﬂmm adeﬁhtajﬁﬂdrm el uéelgg)
5705 3. 1511 potsd fert g Rhatci hged ST A IR0 S O 0B A 2B gt ™

4. 57)4 66 ( r4>H) 13105;3)1,5 (¢, TH), 329 BBHON3.401.49 (m, GHY 3-57d,060), (457 ﬁﬁﬂﬁl{}m, 1H), 2.28-7 37 (m

611);
1-(4-F uorophe r%)%§7ﬁi(r?’%Hz)‘Fggﬁe?’r?ﬁn)q}g-%droxvpropyl | -4-{4-fN-(2-sul phoe
thyl) car bam)vl rret hoxy] phenyl }azeti din-2-one  TBTU (26 ng, 0.081 nmol) was

added to a .890f 1- (4-fluorophenyl)-3-[3-(4
fluor ophe{\ % (0)¢ p opyI] 4- (4 car boxyrret hoxyhenyl azetidi n-2-one
(Met hod 24 eIy by 4 %

, it 4 Anie) tri et hyl am ne
(25 ng, 0. 2%, R imdtibx e(lém@t()ne After 1 hour DI\/F (1 M) was added and
the MeCN was renoved 1 n va ter 4 days at roomterrperaturethe

m xture was puri W%(%yngapééhrﬂm)\r@s WE‘UOGWQ HrBenrembenydr3-B@Ni anmi oni um
acetat e buf frRbmp &nma@%&lhgprdgm?ﬁ (L@myﬁ&h& myl)égﬁa)n-z BhﬁMe&rGEQOE 400 MHz)

7.40-7.20 ( m 6 Q mmol), taurine (24 mg mn?oi) and tuet ylamlnrlz_l)(ZS mg, 0. 2§ m?n?ol)(lrrrn H, 4.5
20 MeCN (1 ml), After 1 hour DMF (1 ml) was added and the MeCN was removed in vacuo at
50°C. After 4 days at room temperature the mixture was purified by preparative HPLC using a
gradient of MeCN/ammonivm acetate buffer to give the title compound (2 mg, 6%). NMR
) (CD10D, 400 MHz) 7.40-7.20 (m, 6H), 7.05-6.95 (m, 6H), 4.8 (m, 1H), 4.7-4.55 (m, 1H), 4.5
' (s, 2H), 3.75 (1, 2H), 3.1 (m, 1H), 2.95 (t, 2H), 2.0-1.8 (m, 4H).
25
Example 40
1-(4-Fluorophenyl)-3-[3-(4-fluorophenyl})-3-hydrox ypropyli-4-(4-{ N-I{(S)-1-(+

butoxyecarbonyDethyllcarbamoylmethoxy lphenylazetidin-2-one
1-{4-Fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-(4-
30 carboxymsthoxyphenyl)azetidin-2-one (Method 2; 30 mg, 0.064 mmol), tert-butyl L-
alaninate hydrochloride (40 mg, 0.22 mmol), triethyl amine (0.036 ml, 0.26 mmol) and TBTU
(35 mg, 0.11 mmol) were mixed (in that order) in MeCN (1 ml). After 4 hours the mixture
was diluted with toluene and the solution was washed with hydrochloric acid (2M) and



(s, 211), 3.75 (t, 2H), 3.1 (m 111), 2.95 (t, 211), 2.0-1.8 (m 4H). 25
"Exanpl e 40 1-(4-Fl uorophenvl)-3-[3-(4fiuorophenyl)-3-hydroxypropyl | ﬂn@ﬁ 2{]07
N-((S)-1-(t- butoxycarbonyl)ethyll carbamoyl met hoxy} phenyl)azeti di n-2

1- (4- Fl uor ophenyl)-3-[3-(4-fluorophenyl) - 3-hydroxypropyl]-4-(4- 30

car boxynet hoxyphemgsazet i di n-2-one (Method 2; 30 g, fef§bodRisiy

tent-butyl L- alaninate hydrochl oride (%8 ng, 0.22 mml), triethyl anm ne
(0.036 m, 0.26 nmol) and TBTU (35 ny, 11 mmol) were mxed (in that

order) in MeCN (1 m). After 4 hours the mxture was diluted with tol uene
and t he sol §ediR bydsensyhagteRpEEOm Fhf St/ AIt s fermqvgddn parng andribe residue jes| 2007 WO
2004/ 005247 pRGHd @%%ﬁfa@@mtm&@@graﬁﬂﬁ@d@ﬂle@m{hnﬁ@éﬂa@'ﬁﬁﬁfﬁﬁﬁb%bOn The

sol vent was renoved in vacuo and the residu arative

HPLC using &t @F%%M(ZBPEW&NW@W%QWM%PM 16%@1&7&% Diitle

d (2 -EBRED; wdyHR): 5954006 4.7-4.3
??r)npoug 9(5 ?(%mq) ?%@q)ﬂ@f% (m, 125-5%)(8 (m,5§51.5-1.@0%§)®3 n?(zﬁ% ?60 ( M+H) *
and 593.53 (M M. 5 Exanple 41

1-(4-Fluoro 4le)dd 3- ( 3- (4 f1 uorophenyl) - 3- hvdr oxypropyl | -4-(4- {
N-[(S)-1-(cart ¢ b /h h I d|n-?b-one A sol ution
of 1-(4-f| uckepHeHRpSL FHESEY ¥ 4-{N 10
[(S)-1-(t-buein mgm gm&hbﬂ}b_}@&@&bﬁnﬂghmt hoxy} phenyl )azeti di n- 2-one

Lomparat ur e over APHICT T RPRIE S e Pl a R S ™ e 1 osi due

was di ssoldv e(a)-ﬁﬂt—bmd:dymlminylowm&]):arbm;hmﬂmxy h:ﬂrmhazan@ﬂ—ﬂ%le CEmeplb )40 &8s added

o epar at 1 ve bt e tumhg HPobREREL M i it Pl e o give )

the 15 titl ecié eapemodedibvarge a@%wm&ﬁﬁ%ﬁ%ﬂéﬂuﬂﬂﬂhﬂﬂbﬁﬂmﬂ Aﬂquﬁoﬂ% (m 611),

7.1-6.9 (m oo 4k ( - ok 3 (g, 111),
3.1 (m 11 f%‘,;“%‘f‘{é?‘?'%%ﬁ%‘%ﬁ?ﬁﬁ“gﬁf‘qé‘éﬁa‘J"Eg“zw‘%‘?g".t‘é‘imféﬁ#‘? ;&%d 537. 50
(M11)" Ex @nmpfies by 2reparative I-IPLC using a gradient of MeCIN/ammonium acetate buffer to give the

1-(4-Fl uo f amﬁgr I

(R§ a- [N-{j)[ﬁlﬂgu DH%%{S%\H( car @ili}le‘;@ﬁ ?10% ro ﬁW?(nﬁr{% Tﬁﬁb&n%{“

} car barmov| mémhdRv4-pHérm | é«ﬁ(sdiz 23(§%éH),31(m, 1), 2-17(m 4H), 1.4 (dd, 3H);
1-(4-Fluoro - st enyl ) - 3- hydr oxypropyl]-4-(4

car boxyrret hgggﬁeﬁyﬁﬁéﬁg&n OE\IZ (Method 2; 28 ng, 0.06 mml), 2-{

[ (2R) - 2- am no- 2-

Example 42

1-{4-Fluorophenvl

sulphoethyDecarbamoyll-4-hydroxybenzyl }earbamoyvlmethoxy)phenvl Jazetidin-2-one
1-(4-Fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyi]-4-(4-
carboxymethoxyphenyl)azetidin-2-one (Method 2; 28 mg, 0.06 mmol), 2-{{(2R)-2-amina-2~

{(4-hydroxyphenyl)acetyl}amino } ethanesulfonic acid (30 mg, 0.11 mmol), triethylamine (24
25 mg, 0.24 mmol), and TBTU (29 mg, 0.09 mmol) were mixed in DMF (1.5 ml). After stirring
overnight the reaction mixture was purified by preparative HPLC using a gradient of
MeCN/ammonium acetate buffer to give the title compound (18 mg, 42%). NMR (CDz0D,
400 MHz) 7.4-7.1 (m), 7.1-6.9 (m), 5.4 (m), 4.8 (m), 4.7-4.5 (m), 3.65-3.55 (m), 3.15-3.05
(m), 3-2.8 (m), 2-1.7 (m); m/z 724.46 (M+ED* and 722,54 (M-H)".
30



(4- hydr oxyphenyl ) acetyl ] am no} et hanesul fonic acid (30 ng, 0.11 nmol),
triethylamne (24 25 ng, 0.24 mmol ), and TBTU (29 ng, 0.09 mmol) rf mﬁ@j
in DM (1.5 m). After stirring overnight the reaction m xture vvasvwéu f

by preparative HPLC using a gradient of MeCN ammoni um acetate buffer to
give the title conmpound (18 ng, 42%. NWR (CD5CD, 400 MHz 7.1 (m,
7.1-6.9 (M, “%’.2204%2474 8 (rn), 4.7-4.5 (n), 3.65-3. 5?06@3)2"0@’00}%113 05 (M,
3-2.8 (M, 2-1.7 (m; mz 724.46 (MH.tpand 722.54 (MH". 30 1 1 JAN 2007
WD 2004/ 005247 PCT/ GB2003/ 002811 -101- Exanple 43

| - (4-Fl uorogggrﬂmg)ﬁ 3-[3-(4-fluorophenyl)-3-hydroxyprnmpyl | -4{4-1IN-((S)-1-{N[
(S)-1-(t- butox

conyf et hyl | é3¢-54A

1- (4-Fl uor ﬁemeg% arm%)&gmcqﬁwgi canh @%@M@@%ﬂ%ﬂz (4 F)

car boxynet hoxyphenyl) az o

tert-butyl L-al a]n%muq_OBQFTé'Hr%Qt(éﬂ(‘?Bpwl -b 3_’6120%591?;?‘4‘{‘% et hyl ami ne (0. 036

SN,F ((3122 nrsr1reér1)ox cha_;%ﬁén&%eﬁfﬁlbz-o& ARmeae) 30 xﬂgeo Q64 NEI, rdr- Bhtj‘rlhlfﬁlax@ﬁderé It E
Qurs e m uene an e

sol ution vva ’H%&F@tﬁ mﬁﬁbﬁﬁ’a’é‘ﬁf%&%eﬂ @?&“@Wéﬁ) 1mgnd sodi um

hydr ogen canboﬂmo@v&ﬁ%mb@qh ARGrds iEDMPAUS infl). Afterdb hbRAha Btknirew@yval of the 10

?(I\)/l \A)en'-[ s N %ﬁf? u\!(f)lﬂygf; Ylgnetan thg Iséhlm%n%v%smasgg w1th'\<!wazter61%%mchloéc acH) (ZM?QVCEII e1664 68

1- (4- Fl uor op:htmayih;)n h9dibZen(CAbbiattabR pdTEMY WhteD Aldid 6:0AIPA afidteinovht §f the

E 1) AP AP e g Pt M 0037 i 60468 Qe

4-Fl uor ophenyl ) -3-[ 3- (4-fl uorophenyl ) - 3- hydroxypropyl]-4-{4-[N-((S)-1- {N—
(S)- 1-(t- % LAY GRT bonyl ) et hyl'] car banoyl } et hyl ) car banoyl met hoxy] phenyl }
z orre—p—ggx

4-
}
1-
[
a

etidin-2- Ie 43 54rrg 0. 081 mml) was dissolved in formc acid
(2 nl). &1(4-Fiotupheny])-B4i2:(4-fluprophe thyduges vpropy ek HA M (E WaAMHE)aRd t he resi due
was di ssol ved i, Ran th %glgﬂ & Lo% 0.2 m). After 6
hours the mXtu Qll ar remara Y %ﬂ‘

radi ent of
MeCN amoii um ac]eﬂit'l@ﬂmhﬁff@ri""E3d41§i1‘3fépllﬂwé)'¥‘hl'ql‘@im@ﬁxib‘&rﬁ‘&w Kg) h@fg % . NWR

CD3OD, 400 oo . . . 4.7-4.5
(lH) A éM‘%‘koxyz A5 Eyléett( ar@iﬁ')oyl}zthﬂ)cﬁnb%n@iﬁl t@é@}ph r@l &zéﬂ?ﬂ 1211Mf 3 1.3 gm

(14, 2\ Eampisiidtang 0 Empoh vpssissoiviip LI AN O
(MH)-. 25 Fosaiekid whdremoved in vacuo and the residue was dissolved in methanol (4 ml) and

(et oo BRI HEERGE S DY LB FAR i BT MO ALY BRI &74C: di n- 2- on
e 20 using a gradient of MeCN/ammonium acetate buffer to give the title compound (15 mg, 30%).
NMR (CD30D, 400 MHz) 7.4-7.2 (m, 6H), 7.1-6.9 (m, 6H), 4.8 (m, 1H), 4.7-4.5 (m, 1H), 4.5
(s, 2H), 4.45 (g, 1H), 4.3-4.2 (m, 1H), 3.2 (g, 1H), 3.1-3.0 (m, 1H), 2-1.8 (m, 4H), 1.4-1.2 (dd,
Yy 6H);m/z610.57 (M+H)* and 608.53 (M-H)" |

25 Example 45
1-{4-FluorophenyD)-3-[3-(4-flucrophenyl)-3-hydroxypropyl]l-4-(4-{ N-[N-

(methoxycarbonylmethyl)carbamoylmethyllcarbamoylmethoxy }phenyl)azetidin-2-one
1-(4-Fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl}-4-(4-
carboxymethoxyphenyl) azetidin-2-one (Method 2; 30 mg, 0.064 mmol), methyl
30 glycylglycinate (19 mg, 0.13 mmol), triethyl amine (0.036 ml, 0.26 mmol) and TBTU (31 mg,
0.10 mmol) were mixed (in that order) in DME (1.5 ml). After 16 hours the mixture was

diluted with toluene and the solution was washed with water, hydrochloric acid (2M), water




1- (4- Fl uor ophenyl ) - 3-[ 3- (4-fl uor ophenyl ) - 3- hydr oxypr opyl | - 4- ( 4-

car boxynet hoxyphenyl ) azetidi n-2-one (Method 2; 30 ng, 0.064 mml) ﬁmzm.
30 glycylglycinate (19 ng, 0.13 nmol), trlethyl amne (0.036 m, 0.2 |5’
and TBTU (31 ng, 0.10 nmol) were mxed (in that order) in DV (1 5 m).
After 16 hours the mxture was diluted with toluene and the sol ution was
washed with WREEW™¥dr ochl oric acid (2M, water 1 1 FAYCRSHFI0%H

2004/ 005247 PCT/ GB2003/ 002811 -102- anrdoxsodi um hydrogen carbonate sol ution
and water. Addition of IPA and renoval of the solvents in vacuo gave the

t1 i E I4€ Ff 0 Wouﬁmm%by&g&n%bﬁmmu&nﬂd%ér 4014(:ivh MIPA alx ol ofie 5
uo

henyl ) - 3- f3Sﬂ!Fﬂf%&Cpr&?é{ﬁ%)““%CWP‘H’xW%QPKMKHI 29 3¢ M -boxvnet hyl )
car banovhnet hyl | carb anoyl met hoxy } phenyl)azeti di n-2-one A sol ution of

1- (4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-(4-{N[N

(met hoxycar &é@-@éﬁéﬁhyl ) car bam)yl rret hyl ] car bam)yl nmet hoxy }

phenyl ) azet iLdi ) X z - IV-learbddyfethdiym ) was
addedtoast ! ) L roxide (10 ng, 0.43 mmol) in
wat er (2 nl FEEARTe ; & catefully neutralized with
hydr ochl ori ¢ acw'sohﬁimnlof l-(mﬂuc(bdiphhwl)@' Bﬂ&ﬂaﬁmp&enﬁ}?&-ﬁydr&lyp@pﬂ] giafvemt of

%C&Ym&%%y@% | SOTR L a8 N,

(m 11-1), {EBGmpls45:248mdg, 087HHmEY in TEA Yml) Faddfsl toZki)r;edBolﬂm&c@ﬁth(um 1H),

2-1.8 ot 4- Fl
fl uor og)krPeny %'dr@&%\;gﬁ( grﬂnr opy?lﬂm(wa(é:(%@]{) ‘%?%Ih%"sm ‘ISI%lx i W?)chﬁrggurugonvl ) pr opyj |
car banov| nen¢wriize yite hydrycaioaic nelil.Pugifieptien by preparative HPLC using a gradient of

1- (4-Fl uor 0@«?&%&%&&&11{&%&%&&@9@}9@&6 coﬁg&ﬁﬁg 'flg)&ﬂ @‘ﬂy M(C%O%Omo et hyl

car boxynet ho azetidin-2-one (Meth 0. 064

L--gl ut amat el\“izgg"'ﬁé p 669 3- 1rﬁﬁ)‘lﬂ) GHY, ﬂlgé@th)aﬁfVﬁé (o L3 6.6 4, 2Iﬂﬂﬂ?é(*-“»m’rol ) and
TBTU (31 ”UQHS)SJBQs'ﬁE’B)I-S éng%d@H}hat order) in DMF (1.5 m). After
16 hours the m xture was ut ed W t tol uene and the solution was washed

with wat el hydr ochl ori c aC| d (2M, water and sodi um hydrogen carbonate
sol ution angxyyapey Addition of |PA and removal of the solvents in vacuo 25

gave the ti ecorrpound I\/!z 653. 56 (MrH)* and 651_60 MH)'. Exanple 48
1- (4- Fl uor op#éKigerogh 4314:flearophenylicd-h '-"--"?'a» AN 13-Bisy 4 {N-f
(S)-1,3-bis m@m@ﬂ1r amoCideha Benyl ) azetidin-2-one

1-(4-F1uor0pheny1)-3-[3-(4—ﬂuoropheny1)—3—hydroxypr0py1]~4-(4-
20 carboxymethoxyphenyl)azetidin-2-one (Method 2; 30 mg, 0.064 mmol), diethyl lrglutamafe
(19 mg, 0.093 mmol), triethylamine (0.036 ml, 0.26 mmol) and TBTU (31 mg, 0.10 mmol)
were mixed (in that order) in DMF (1.5 ml). After 16 hours the mixture was diluted with
toluene and the solution was washed with water, hydrochloric acid (2M), water and sodium )
hydrogen carbonate solution and water, Addition of IPA and removal of the solvents in vacuo
25 gave the title compound. M/z 653.56 (M+F)" and 651.60 (M-H)".

Example 48

propyl]ecarbamoylmethoxy }phenyl)azetidin-2-one _
30 To a solution of 1-(4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-(4-{ N-
[(8)-1,3-bis-(ethoxycartbonyl)propyl]carbamoylmethoxy } phenyl)azetidin-2-one (Example 47;
30 mg, 0.046 mmol) in ethanol (4 ml} was added 3.75 M sodium hydroxide solution (0.05 ml,
0.19 mmol). After 16 hours more 3.75M sodinm hydroxide solution (0.05 mi, 0.19 mmol) was



30 To a solution of

1- (4-fl uorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-(4- {N— AN 2097
[ (S)-1, 3-bis-(ethoxycarbonyl)propyl]carbanoyl met hoxy) phenyl ) azeti di n-Zl
(Exanmple 47; 30 ng, 0.046 nmmol) in ethanol (4 m) was added 3.75 M sodi um
hydr oxi de sol ution (0.05 mM, 0.19 mmol). After 16 hours nore 3. 75M sodi um
hydr oxi de soP@®PYA'RY. 05 m, 0.19 nmol) was 1 1 JAN 2FCT/GBWOS/HRIL/ 005247 -
PCT/ GB2003/ 002811 -103- added. The et hasol was renoved in vacuo and THE (2.5
mM) and water (1.5 ml) were added. After 24 hours the reaction mxture was

fied b HP f t
But fer to et ek Shint Pt i 6tk ) g N SRR G T ©
7.5-6.9 (m) Afts: 24 h8ur§ the readtichSnidtue: wWavpyrifitd by prsparative HBLC mying Agradieht 8 (br s),
3 1305 (Mhsechfutfordac bl oot o 0 s o8 fi%m W), SoROErRBE, 40 (M1 -
1- ( 4- Fl uor opbEr¥)7.36.p Bm), 4-4{8 (cordoiSHehnip)) 4 Bsh¢db ory pA-ds/ bt )B.(-203 )] (S) - 1- (t -
but B | @ |4 b | met h
ey | et A0 PP Y-S BOTMAA RS i Carbarovt et Py
1- (4- Fl uor ophenyl) - 3-[ 3- (4-fl uorophenyl) - 3- hydroxypropyl]-4-(4 |

b th I tidin-2- Met hod 2; 30 , 0.064 mmol ),
ort-butyl TORIRER, )50 oy car b825|§ C-1'ysi nate (39 r: 0,13 bl )
triethyl anmi 28 yIyp- 13- SepYEroxy i-{A 96 ol ) were

m xed in uvaute,awégon@)sha.mwarmlmagumn@aawaﬁavz&%oDhen%aldmoﬁehen

diluted with water and toluene. The argani Cﬁ‘)hase was washed w th I5

hydrgchl i ¢ acila W@Pew@o?uﬁdﬁmﬂﬁwe@%h%b SyPERYlbtrand then water. | PA
dded t QarbdX§metBExIBRingl)RAAEE2-SRAMeMAd 2B 0.964M8HEI) BHBMANi(RrVacuo to

the titl + and 750.79 (M
2l 0 50 %w%y%%’rﬂ?n#iﬁo%%mﬁgms &ty Vil PR r GRS Ay i %‘Wﬁropyﬁ "
-4-( 4d{ N—2[ TBYVUI(31(88 0Lo% yinoD-wecarix edih AV §1 150 ady. Thamixtuied-dacuied fplmny f
azeti din-

1- (4- Fl uor op% %%/“P)ﬂ“"é lfed il VR 28D AR PR B S TP W 4- (N[ () - 1- (¢
but oxycar¥ohydeychlesi¢ acacﬂmtatm)mchmrbbmgahmemd)lmrmglﬂl]muatbamwmdinWphenyI ) azet
i di n-2- id (2 m
for 64 hour iR ERsrd e siiedBBherd eied Whlcho Wt tiRineicAnpBhaReE AT 0 (2 ™)
di ssol ved |ﬁ1%hb/bia7ﬁil68(@ﬂ+1ﬂ’)aném’@c@ﬂeﬁhs ammnia (25% 0.4 m). After 16
hours the solvent was renoved in vacuo and the residue was purified by

preparative HPLC using a gradi ent of MeCN ammoni um acetate buffer to give
the title &xamelafll (7 ng, 23 %. NMVR (CD3OD, 400 MHz) 7.4-7.2 (m 6H),

7. 05- 6. 95 M- etdhopken H), 4.35-4-3

(m 111), 3.£ 3. 05 ,

4H) . (amino)penty!
1-(4-Fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-(4- {N-[(S)-1-(z-

butoxycarbonyl)-5-(f-butoxycarbonylamino)pentyl]carbamoylmethoxy} phenyl)azetidin-2-one

R

(Example 49; 39 mg, 0.052 mmol) was kept in formic acid (2 ml) for 64 hours. The acid was
25 removed in vacuo and the residue was dissolved in methanol (4 ml) and aqueous ammonia

(25%, 0.4 ml). After 16 hours the solvent was removed in vacuo and the residue was purified

by preparative HPLC using a gradient of MeCIN/ammonium acetate buffer to give the title

compound (7 mg, 23%). NMR (CDz0D, 400 MHZ) 7.4-1.2 (m, 6H), 7.05-6.95 (m, 6H), 4.8

(m, 1H), 4.65-4.6 (m, 1), 4.5 (s, ZH), 4.35-4-3 (1, 1H), 3.1-3.05 (m, 1H), 2.9-2.8 (m, 2H),
30 2-1.6 (m, 6H), 1.5-1.2 (m, 4H).



1 1 JAN 1007° WO 2004/005247 PCT/ GB2003/002811 -104- Exanple 51

1- (4- Fl uor ophenyl)-3-f3-(4-fl uorophenvl)-3-hydroxypronvl|-4-(4-{N-f -1(3,3( 200"
but oxvcar bonyl ) et hyl | car banmoyl et hoxyl phenyl ) azeti di n-2-one A m xture oNf

1- (4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-(4 5

car boxymnet h azetidin-2-one (Method 2; 47 ny, ),
tert-butyl 8@‘2 g’ﬂ?ﬁ%‘gte (48 ng, 0.33 nmmol ), triethyl ar?‘icgjg% O?I%H% , 0.5
mol ), and TBTU (42 ng, 0.13 nmmmol) wedB4mixed in DMF (1 nml) and left
overnight. The m xture was diluted with diethyl ether and washed with

pot assi um hfdampledisul phate sol uti on and sodi um carbonate solution. The

organi ¢ phasgs WaSralhdnSH.3 ((TRARESH, I v RRA d, they sLvent was renmoved in
vacuo to 10 grve the b2y blgl n@“{ﬁ i ,m 3 5.54 (M+H) + and
593. 61 ( M Hputoxyeathoqyleth@icarbamoylmethoxylphenylazetidin-2-one

L (8. P vor ophonyA ket B { 4 Abaihaphensld-pl byt AXX RSB blyp 14450\ 1 2- (car box

y)ethyl 1 carbanoyl net hoxv azeti

1- (4- FI uorsopirbenyhipthGeypBeng) afetidiorZoph @¥isthyd 2 47 ygr O progy kdrs-wiyl 8- { N- [ 2- (t -

but oxycar bonyl.: I I ) I indl_ N per le 51; 38
g, 0 06s bkt (e 05 RERY, HELIRRE RISV o SEgloly W rRr b EER © i
acid was r emsvddvdrnmixad indMELL ki) whiblefd P ght NERERI Xtk twas dibuadptittdictidnoval  of

t he sol vent i i i ; | s eous
anmoni a (ZS%hEJ%ggﬂ(fJ)g@%%&g? g@%ﬁﬁ?ﬁgﬁggﬁgm F“gf %ﬁ#ﬁﬁ Sgégrg%%ﬂﬂ%gc}%%' fication
by HPLC usi A§e eregpicpbiagsivas dficd\@agicainmonlphai) gedthasadveptivsaemeyad &8 vapuo te i t | e
conmpound {g2Q4y 292 b, / 2 ( 1), 7.1-6.9 (m
611), 4.8 m%ff??f@n?o%3g %’m ﬂ?%ﬁyg%‘zﬂ’gp“gd%é(ﬁg“(‘?i’ 2H), 3.1-3.05.~ -
(m1lH, 2.4 (t, 211), 2-1.8 (m 411); mz 539.42 (MrH) + and 537.50 (I\/IH)',)I
25 Exanpl e Fgadiple 52 ‘

1- (4- Fl uorop -
N-[(R)-1-(t 1-{&Euglophenyhad [ 3v(4-Hlugrophenyli-3shydroxyprap ylsdelf-{ AL n(c Szac
1-(3- Fl uor opfieivdylmendx3irhdmybhbasadiophaay! ) - 3- hydr oxypropyl | - 4-(4-I )
car boxymet hoxyp azetidjn-2-aqne (Met - 30 o 0. mmol ),
tert-but yH]D 30hl;&yaﬂ,‘f{%%gglgn%F%@%Flg{p&aegﬂ?%%Y%ﬁfiypﬁqug#r{%ﬂgﬁé-(tf ri ethyl am ne
(0.05 m, O0Db3GxyeabbyylathelchBidoylfidhonylphefylRSdidhrmdbne Beammplesili 38 mg 0i064 DVF (1
m) for 3 ho’ur%. J e qiét.u e vas, Ilgf)ltﬁg Y‘éﬁo@s ol u ne andc S,Q,?C}, W th
wat er, hydr Gehior ¢ acld, ™ Wat'& P &oar um™i car bonat & soruti on and 1 1 JAN
- 7007 WO 2064th @524 MRCN. GB2008:pB@281dval of the solvents the residue was dissolved in

methanol (5 ml) and agueous ammonia (25%, 1 ml). Hydrolysis was complete in 2 hours and

20 purification by HPLC using a gradient of MeCN/ammonium acetate buffer gave the title
" compound (20 mg, 59%). NMR (CDzOD, 400 MEHz) 7.4-7.2 (m, 6ED), 7.1-6.9 (m, 65D, 4.8
{(m, 1H), 4.7-4.6 (m, 1H), 4.5 (s, 2H), 3.5 {t, 2H), 3.1-3.05 (m, 1H), 2.4 (t, 2H), 2-1.8 (m, 4H);
m/z 539.42 (M+H)™ and 537.50 (M-H)". )

25 Example 53
1-(4-Fluorophenyl)-3-[3-(4-fluorophenyl)-3-hvdrox ypropyll-4-(4- [ N-[(R)-1-(-
butox yearbonyl)ethyifcarbamoylmethoxy phenvl)azetidin-2-one
1-(4-Fluorophenyl)-3-[3-{4-fluorophenyl)-3-hydroxypropylj-4-(4-
carboxymethoxyphenyl)azetidin-2-one (Method 2; 30 mg, 0.064 mmol), zert-butyl D-
30 alaninate hydrochloride (50 mg, 0.28 mmol}, triethylamine (0.05 ml, 0.36 mmol} and TBTU
(31 mg, 0.096 mmol) were stirred in DMF (1 ml) for 3 hours. The mixture was diluted with

toluene and washed with water, hydrochloric acid, water, sodium bicarbonate solution and



-105- water. |PA was added to the organic phase and the solvents were
renmoved in vacuo to give 30 ng (79% of the title conpound. Mz 59':%.48
(M13)* and 593.56 (M 11 . Exanple 54 5 1 JAN 2007
1- (4- Fl uor ophenyl ) -3-r3-(4-fl uorophenyl) - 3-hydroxypropyl |l -4-(4-{ N1(R)-1-
(car boxyl et hyl | car banmoyl nmet hoxy} phenyl ) azeti di n- 2- one

1- (4- Fl uor opM&I4003347 3- (4-f | uor ophenyl ) - 3- hydr oxypr oPEIIGBAOFW2N- [ (R) - 1-( t
but oxycar bonyl ) et hyl | car banmoyl met hoxy} phenyl ) azeti di n-2-one (Exanple 54; 30
ng, 0.05 mmol) was dissolved in formc¢ acid (2 m). After 16 hours the acid
was renoved he. 1 v n_net (3 m)
and aqueous "Jam‘g%%(%@gd toéh P )Pﬁ%%‘dﬁqe"&?g{géﬁﬁgg n%‘d”fc# BhEd” E’yg‘ %IQEC and

af ter conpl etg @9k} di ¢herfitle comppund M/p 645148 (HaH ynd-FB3G6 (MsiDhg a gr adi ent  of

MeCN ammoni um acetate buffer to give the title conpound (17 nmg, 63% . NWR
(CD30D, 400 MHz) 7.4-7.2 (m 611), 7.1-6.9 (m 611), 4.8 (m 1H), 4.7-4.6
(m 111), 4Bzample54211), 4.3-4.2 (s, 1H), 3.1-3.05 (m 111), 2.2-1.8 (m
41, 1.5 1.4 g %en%aﬁ@?@ﬁﬁ&&ahgmﬂfhv'z‘rw&ba@am @il p The starting
materials 0O dbove are _ertner conmercralty avail able or are
readi ly prepeaes Intethextyhphdeyazetid wn materials. For exanple, the

follow ng react . - of sone of

the starting mat ie?ll_a &B@’sgﬂ)j EJ?_%B@EZ’ ﬁ ?)\E}g‘ix @%Pﬁ%ﬁﬁmmqg‘“

1- (4-Fl uoro H‘@WP‘}JDIBIDFQ}“@%Ibﬂﬂaﬂﬁletb%hlgbﬁ)yl)szeﬁg}idr%)@vEﬁxémvllclﬁzﬁﬂ(ﬂzg-Qﬂ%ut oxvcar bo

nyl met hoxv nﬁﬁlﬁﬂyﬂshﬁéﬁ{réd% Frrdic 0@ (23m). Afte.r 16 hours the acid was removedm vacuo and

1 (4- Fl uor.ophenyl) '&}@"a 4 fl uorophenyl) - 3- hydr oxypro & (4- hydroxyphenyl
azet | d{f’n tis e w3s FiEsgIves i meihng 43 mi) §0d agyepheproony2 % BmDBre) ) |

t er Ita?but 3d/| b&)ﬁiﬁﬁb@@\%_&'&lﬂ)weﬁ B§1H1=Lc Bndldfier d¥tifplelion tg&ﬁixuﬂ& mrﬁaﬁﬂegitt@ HBo rrg,G\IO( Z,Gm )

mo and a catal yt.i cae m.car bon were a 0

and the m xt E}P%a%é‘gergf’?ﬁgé@} m%“rsﬁ%‘ﬁ? ggr ‘8@”‘*@8@‘1‘* W%’E)‘Pﬁg v@% filtered

of f and t he N\iR {EMOD)WASO M¥aT4-AL €, &ﬂn,delrﬂeﬁl,lﬁmdl e $HY A G-4.6@, PH)Y, 451 cat i on

of the residu C (100/7) as el uent

gave 35 mg,CE 213‘?%“&@% {‘I?ﬁg %3?‘,@% déjé’hl\/g) ?%40%%@ 1.45 (s, 9H),

1.8-2.1(n5 4H), 2. 25 2.3 (m 111), 3.05-3.15 (m 111), 4.5 (s, 2H),

4.55-4.6 (mp. 111 tbsyr dHE),. 6.9-7.3 (m 71211); mz 524.3. 1 1 JAN

PN aterin
2007 WD 2007 Bo80S7 002811 - 106-
The starting materials for the Examples above are either commercially available or are

readily prepared by standard methods from known materials. For example, the following
reactions are an illustration, but not a limitation, of some of the starting materials used in the

20 above reactions.

Method 1 ‘
h) 1-{4-Fluoropheny])-3-[3-{4-fluorophenyl)-3-hydroxypropyl1-4-(4-¢-butoxycarbonylmethox
phenvlazetidin-2-one
25 1-(4-Fluorophenyl)-3-[3-(4-flucrophenyl)-3-hydroxypropyl]-4-(4-hydroxyphenyl)

azetidin-2-one (J.Med Chem. 1998, 41, 973-980; 50 mg, 0.122 mmol), tert-butylbromoacetate
(24 p1, 0.165 mmol), sodium carbonate (80 mg, 0.76 mimol) and a catalytic amount of
caesium carbonate were added to MeCN (3 m!) and the mixture was stirred for 1.5 hours. at
50°C. The solids were filtered off and the solvent was evaporated under reduced pressure.

30 Purification of the residue by column chromatography using DCM/EtOAc (100/7) as eluent
gave 35 mg, (55 %) of the title compound. NMR (300 MHz): 1.45 (s, 5H), 1.8-2.1 (m, 4H),
2.25-2.3 (m, 1H), 3.05-3.15 (m, 1H), 4.5 (s, 2H), 4.55-4.6 (m, 1H), 4.75 (bs, 1H), 6.9-7.3 (m,
12H); mfz 524.3.



Met hod 2

1- (4- Fl uor ophenyl)-3-f3-(4-fl uorophenyl)-3-hydroxypropyl |l -4-(4-carbo

yphenLl | azeti di n-2-one )MrtﬂrNhﬁG?
1- (4- Pl uorophenyl)-3-[3-(4-fl uorophenyl) - 3-hydr oxypr opyI] 4 (4 t but oxycar bo
nyl 5 nethoy hen:ﬁgazetl di n-2-one (Method 1; 50 ng, was added -
to formc ac 20040054 and the mixture was stirred forpcfl%’z'f%(ﬁqz room
tenperature. The solvent was evapor ategg.under reduced pressure and met hanol
(3 M) and triethylamne (150 |) were added to the residue. The m xture was
stirred forpgaldgyrs. at roomtenperature and the solvents were evaporated
under reduced pressure, The reS| due vvas pUI’IfI ed by reparatlve 10 HPLC

usi ng ‘__.:""nii a1 < { ] LI claThE 197

fractions \A@Lregdlﬁyg,ggl I | sed to obt al n 32 rrg (56% of the t|tIe corrpound NVR
(300 MHz, CD3OD): 1.8- (t H), 4.55-4.65
(m 113), 4.8 (Hs&% Fiqqfﬂphmﬁ 37I33‘S ﬂe?rpphf@ﬂb;}hyﬁr%ymsvlhﬁ—m i Oxycai@n%t hod 3

t en- Butyl Sl\lmél(l&@l)he% HazbidiRe oz (MBI G 28 wlob@mﬂag was added to formic acid (3

1- 2- nhenyl et hano nat e benz car b am no} (phenyl ) aceti c
acid (z-(R™P éﬁ%ﬂ%&fe‘”@i’-st% &’“rﬁ%\% %:‘émtt@ S}-Ihéf‘b\‘,‘?“h‘?éashydr ochl ori de
(6.3 g, 37. éva kd uﬂﬂ@t&e&iic@cﬁ%&s\é&g ahd ndXavbi((2 @) andtdeth g]%&l@é}hmé@l ne (8.2 m,
70.4 mmol ). Arter stirring m nutes at QC TBTU (12.4 g, 6, 20 nmol ) was

added and sEC}dP‘?Pﬁ‘&%@ec%f?lﬁ%l@d”aiS%&f@ é@mﬁnaﬁ{ﬂ"@ée%&”@'@% %S hours 45
m nutes at Edpehts efReiftdkdandel Relutd eoiut) THY rxﬁweevamp@qﬁ&awp@pmﬁvh water (2 x

(oov £t oAl Phe yesEpER esmprl e R bl BBl bt esolreedi ™ SR (200

MHz) : 1. 45 [ysphilBeddo,obinBP rhgi(58%IHE, thekitd @oshptaind. MI3005/JH£} COROPDR 118)1,955. 28 a’

3 ton: Butyi (R JE 4 G 280 At Sumn il s fosgods s e = 1 O

N ((2R) - 2- { 446(1erEy. oxy) car bonyl] am no }-2-phenyl et hanoyl ) gl yci nate
(Method 3; 12.8 g, 32.2 mmol ) was dissolved in EtOH (99% 200 nl) and
toluene (50 mM). 30 Pd/C (10% 0.65 g) was added and hydrogenati on was
per f or medSaMethiod3spheric pressure for 5 hours 30 minutes at room

tenperature,,, %ﬂ?%w@%%é M EaR S dnkihd 197 SR B QUORgialonaceous earth

dth I 99 9 1
1 JAN 7007 VO ma/[@mmy)mmmgmz@wmma @iogs50 (ei01. 45 (5. 9
H . 3. 93 (Mundplha ref-bafidistint hlirocnforidd (63 ¢+47.4 Mmo?) Web kisdorvel il BEMS R0

ml) with 2,6-1utidine (8.2 ml, 70.4 mmol). After stimming 5 minutes at 0°C TBTU (12.4 g, 38.6

20 mmol) was added and stirring was continued 1 hours 30 minutes at 0°C and 3 hours 45
minutes at room temperature. The reaction mixture was washed with water (2 x 100 ml), dried
(magnesium sulphate) and purified with flash chromatography (DCM:EtOAc 7:1—3:1) to
give the title compound (13 g, 94 %). NMR (500 MEz): 145 (s, 9 HI, 3.84 (d, 1 H), 4.00 (dd, )
1 H), 5.10 (m, 2 H), 5.28 (br s, 1 H}, 6.13 (br s, 1 H), 6.23 (br s, 1 H}, 7.30-7.44 (m, 10 H).

25 '

Method 4
tert-Butyl N-[(2R)-2-amino-2-phenylethanoyllglycinate _

tert-Butyl N-((2R)-2-{[{(benzyloxy)carbonyl]amino}-2-phenylethanoyl)glycinate
Method 3 12.8 g, 32.2 mmol) was dissolved in EtOH (99%, 200 ml) and toluene (30 ml).

30 Pd/C (10%, 0.65 g) was added and hydrogenation was performed at atmospheric pressure for
5 hours 30 minutes at room temperature. The reaction mixture was filtered through

diatomaceous earth and the solvents were evaporated to give the title compound (8.4 g, 99 %).



H. Method 5 5 ten-Butyl N-((2R)-2-(f(benzyloxy carbonyllamn nol -2

phenyl et hanoyl | - O (ten-butyl)-L- serinate 1 JAN 7007
(2R) - {[ (Benzyl oxy) car bonyl ] am no} (phenyl )acetic acid (Z-(R)-Phg- OH) 82'8 E)U
7.0 mol) and tent-butyl O (ten-butyl)-L-serinate (2.0 g, 7.9 mmol) and

2. 6-1utidine e dissolved in DCM (30 m ). After stl nutes at 0OC
TBTU (2.5 g, @OW@ was 10 added and stirring was tﬁ?ﬂ}g’?fﬂéb m nut es- at
0C and 4 hours. at roomtenperature. THh®7-reaction mxture was washed with
water (2 x 100 m), dried and purified with flash chromatography (DCM to
gi ve the ti tNERqe0IEH1.43(s39H), 9.23 ¥, 2 MRS GODH)\WH31-7@DRD) ), 7.51 @bs, s, 911),
1.45 (s, 9H),, 3.4-3.8 (m 21H), 4.5 (bs, 111), 4.85 (s, 211), 5.1 (s, 211),
5.4 (s, 111)H) 7.25-7.5 (m 10 H). 15 Method 6 tert-Butyl

N-f (2R) - 2- ami no- 2- phenyl et hanoyl | - O (ten-butyl)-L-serinate ten-Butyl

N ((2R)-2-{ enzyl oxy) carbonyl ] am no } -2-phenyl et hanoyl)-O (ten-butyl)-
L-serinate ( 5; 3.3 g, 6.8 mmol) vas dlssolved in EtO—| (95% 30 nm)
and a cat &aneudutyl XAF-2RAbGz 160 HRiH lamingdi? s 418 (s atyDydr ogenat i on
was perforne 8k at nospheric pressure for 3 hours at roomterrperature The
reaction m was filtered through diatonmaceous earth and the sol vent
was evapor at ed t @2Ryi{i@enzyloxy)carboaylizormed (phehyl)ceBSaci] (Z0B)-Pdg-OHNUR g 300 MHz,

CD30D): 1.1 : : Y 11), 4.55 :
111), ) 4.85 (‘é?“’l% ?‘wfﬁ’fr'%%t@'g’?’?b%}iﬁ%aﬁ%é gﬁe{’ fmo %%d 2 Gidll wedb 1 (s
1- (4- Fl uor oﬁ&n@bdmm(i*@@li IAdtorr stipring A oviptestan Q0 TRICY @.5(g. 7 8wmmbveaar bonv| met hox
hen I r 0
)1/) (4pr u)(;r op eny d‘gﬂf‘%w?%%?@ugar%):) eﬁ%sx%t/ eq;ﬁld hmﬂm (a 5098 temperature. The
hydr@xyphenyﬂeawammmumw&\mmd(vﬁ’ahwEIQdCHEM} dnfdgmtlpurBiethgﬂadﬂbd Chem Lett
1996, 6, 7 , 2.79
nmol ) and ca@%gﬁagﬁﬁﬁ na tgé’( ?%88@&)‘? %nfﬁrgm%l TW)O%%%S@%Z @3)36]\%\215 stirred
at 40C for QDOiwﬁsrﬂli)elsdrS (F1ED, 35413513)@%#5/@5 1H, I4t8é|(%aﬂhﬁd (i,ﬁﬁ) §d1G.dHhat eri al
was washed w M?&N }5 m) and EtQAc (5 1 1 JAN 2007 WO 2004/ 005247

PCT/ GB2003/ 002811 '108-" m ). The filtrate was concentrated and the residue
was purifiléd by flash chromatography using

Method 6 7
terz-Butyl N-[(2R)-2-amino-2-phenvlethanoyl}-O-(tert-butyl)-L-serinate
tert-Butyl N-((2R)-2-{[{benzyloxy)carbonyljamino}-2-phenylethanoyl)-O-(zert-butyl)-
L-serinate (Method 5; 3.3 g, 6.8 mmol) was dissolved in EtOH (95%, 30 ml) and a cat amount
20 of PA/C (5%)(50% in water) was added and hydrogenation was performed at atmospheric

pressure for 3 hours, at room temperature. The reaction mixture was filtered through
diatomaceous earth and the solvent was evaporated to give the title compound (2.35 g, 98 %).
) NMR (500 MHz, CD;0D): 1.1 (s, 9H), 1.45 (s, 9H), 3.45-3.8 (m, 2H), 4.5 (t, 1H), 4.55 (s,
- 1H), 4.85 (s, 2H), 7.3-7.5 (m, SH).

25
Method 7
1-(4-Fluorophenyl)-3-[2-(4-fluorophenox y)eth yl]-4-[4-(t-butox ycarbonylmethoxy)
phenyllazetidin-2-one

A mixture of 1-(4-fluorophenyl)-3-[2-(4-flucrophenoxy)ethyl]-4-(4-

30 hydroxyphenyl)azetidin-2-one (Prepared according to Bioorg. Med, Chem. Lett 1996, 6,
1271-1274; 1.00 g, 2.53 mmol), #-butyl bromoacetate (0.42 ml, 2.79 mmol) and caesium
carbonate (1.00 g, 3.07 mmol) in MeCN (10 ml) was stirred at 40°C for 90 minutes. The _
suspension was filtered and the solid material was washed with MeCN (5 ml) and EtOAc (5



a mxture of hexane and EtQAc (7:2) as eluent. The title conpound was
obtained as a colourless oil (1.045 g; 81 %. NAM (600 MHz) 1.45 (s, 9H),
2.25-2.45 (m 211), 3.20-3.30 (m 1H), 4.00-4-10 (m 111) 4.10-4. 24 I(JMNZ[]IH
111, 4.50 (s, 211), 480(d 1H), 6.75-7.00 (m 811), 5 7.20-7.30 (m 411);
mz: 501.2. Method 8

1- (4- Fl uor opH@AY3LTs o (4-1 | uorophenoxy) et hvl 1- 4-f 4- (?@if‘%%&’ﬁ‘i@?lﬁoxy)phenyll '
azetidin-2- one 10 A solution of

1- (4-f1 uorophenyl)-3-[2-(4- quorophenoxy)ethyI] 4-14-(t-

.bﬁt oxyc: a(r:bogy)pfﬁéa@fagmﬁﬁﬁgén&a&%h%%&uewss hMBEDRCEaGh cl&m%é%x%hy gsifipl Mol )

was stirre roomtenperature r- 22 hours.
The sol vent amﬁmﬁéﬁww apnd BAC(&dlrs shewr Bhgditle soranotng Was oblaliiedigi? was di ssol ved

in DCM (10 eabaﬂessﬂm @&9@@1% Ir@mr(smﬁ%g@@ﬁ? veky, mﬁhﬁg m@s@ sat ur at ed
sol ution of sodium hydrogen carbonat eg_&)iaﬂ@ and brine

(5 nl), dri&a &g Bb@% A5 dd 0420y QsﬂcI'De‘l%%ﬁp]é‘Qn@ﬁa'é (h(nwﬁ e solid
(0.941 g; 5- qqg,ﬂtsbl'(ﬁt4 em¥i €19@) .- NWR (400 MHz) 2.25-2.45 (m 211), 3.20-3.30
(m 11 ), 4.00- 4. m 211), 4.65 (s, 2H), 4.80 (d, 1H), 6.75-6.80 (m
2H), 6.85-7.00 (m 611) 7.20-7.30 (m 41-1); mz: 454.0. . 20 Method 9

3- (RR) - 4- ( Rmelndgihenyl ) - 3- (9henyl et hyl sul phanvf - 4-f 4- (car boxynet hoxy) nhenyl |
azetidin-2-_one. .

3- (R) - 4- ( R) 114-Flsprophe e Ao owldazelidi 20 ny | met hox
y) phenyl] azeti di n-2-one (NEthod 15 220 ng) was stlrred in formc acid (2
m) for hours, a ent te The cid was then

evapor at é@ Tol u%ﬁ‘éu%ﬁg g%g TOPHEPYL '%g '3‘6’%‘8? %%ly “4'543’!‘3 the title -
conpound (18ﬁox§g3rbod5lhﬁéﬂﬂﬂ@)phﬂﬂyﬂaz€ﬁmw)me @IBmdJ; D045 & D5 ﬂﬂnbnpl)&;fﬁﬁné d, 1H); j
4.66 (s, 211 7..35

4
3 0%y . ( R B asil b simat heroh B GER SH R AERR e BT B IF O 9L ar boxyrret ho
xy) phenyl 1 rﬂnc&ﬂlpmssmfe&nd e réxidsoivat dissolvefin DCM (10 ml), The organic layer was

3-(R-4-(R -1 = -4- 4+
ycroxyphong ey Hred i ML RRIGEY BELAY| Atieh BB GE P B9 . 100
0.245 7 115JN\11112@@17bnnV\(5@W@@Mﬁceﬂtﬁfﬁd@m®@ﬂ@wm0umaM$0ﬁd caesi um
Carbonate( %gqu %gﬂﬁ?'ﬁm%wﬂ%b%a%%%ﬁ%ﬁ?sd&Qﬂ{?zﬂﬁb 0.129

mmol ) in I\/b irred at room tenperature 10 m nutes, after

whi ch nore 4@ 4& BAFRH4B0(6. 150.0-15:6.8 (E'Q%H}zﬁﬁﬁy 08 fra, GDB1RYT-3 0w oacet at e
(0.019 m, QH%%Qz.mb).

20 Method 9

3-(R)-4-(R)-1-(Phenyl)-3-(phenylethylsulphanyl)-4-[4-(t-butoxycarbonylmethoxy) )
phenylJazetidin-2-one (Method 15; 220 mg) was stirred in formic acid (2 ml) for 20 hours at
25 ambient temperature. The formic acid was then evaporated. Toluene was added and
evaporated twice to give the title compound (180 mg). NMR 400 MHz, CD;0D); 2.86-3.00
(m, 4H), 4.03 (d, 1H), 4.66 (s, 2H), 4.87 (d, 1H), 6.93-7.35 (m, 14H).

Method 10
' 30 3-(R)-4-(R)-1-(Phenyl)-3-(4-fluorcbenzovimethylsulphanyl y-4-[4-(carboxvmethoxy)phenyl
azetidin-2-one :
A solution of 3-(R)-4-(R)-1-(phenyl)-3-(4-fluorobenzoylmethylsulphanyl)-4-(4-
hydroxyphenyl)azetidin-2-one (synthesized according to WO 96/16037, 0.100 g, 0.245



were added. After 7 hours water (5 ml) and AcOH (0.05 nl) were added.to the
reaction 5 mxture and the organic solvent was renmpved under reduceds 1JAN 007
pressure. The water |ayer was extracted twice with DCM (2x5 m) and th

conbi ned organic |ayers were washed with brine, dried over magnesi um

sul phat e andweoi@m4at ed. The residue was purified tvweegphdsdohash

chromat ography using heptane: Et OAc (3:1) as eluent, which gave a col ourl ess
oil (0.066 g). Mz: 522.1. This oil % di ssol ved in formc acid (3m) and
the solution was stirred at room 10 tenperature for 18 hours. The sol vent

was renoved Trtieracsiwn Gebenajs(@at g @ 12 yamelh anditbuivtivremoaggiate (RA19 bl 2y

prepar at i ve ptiidpGn MeeNIE. smpmqlu%tat fatmzé?np‘é&%{eré\é%m hful}, hﬁérwmﬁ Rlown acetate
buffer as eluent. The titl ngoun was obtained as a white solid (0.025 g;

22 9. NRC%WGG@W%@@‘*%?)IZ mgngl)@gd t-bpfyl bromosgastaled0.0t8pl, 0.5297mely ~ 211) |
ﬁi 00 El g : éH)werefalc\i/c;%Q Xfték@ hoﬂrm:vat%ﬂé)ml) ahd QROH. (4.05 mywelldedBe BQ1derid (M 211);
z:
3-(R)-4- (R) I%X%rpﬁ%ﬂw OrRgaNiG §9{ VAR WS (AOX B AR S AUE A PRSI RS AYEUY Bc ar boxy et h
gX\(/?Q) gh(eggl |ei:c|'t6a2ﬁir1] tvéawit O™ (@xﬂiﬂb htid:tlw‘to%f)mecll organ;]c layersl were was{wd with bllfne 20
en car bonyl e su nyl).- 4- .
hydr oxyphenyf %/ﬁ“%f'“ﬁn %’ﬁfg‘ QOﬁggw%id%%rgﬁéua%wgpqrﬁ{éW@%ﬁg 7; 0.100 g,
0.253 mmol ):hmm&eg-aplnmu@ag hnptmé BtOAR2. (D 4)3s glueld, wideh ganed golaarieks bil (DUU6EIg).
br onpacet at s stirred at room
t enper at ur e zgé 1Sndﬂtwas aitg ‘feggptj\/\‘}ﬁm cﬁ’“ﬁ@% ag%%gg‘%hﬁﬁ%“c‘fvgf‘ BERAEETD. 040 g,

0. 123 mmvlo) tmmratmdfut 18 hobrsdif‘hmdeﬁmms 1€00@d Ondrk jedihed gBssnemhd the weide: added.

Aft.er, 7 hour é@&-@ gﬂ;!% sol vent was
25 ‘r€noved “ad &%{J%re%k%?’ggg]ﬁ@gl gm gé‘%tr&i %@%efr%éggﬂgﬁ gg’&toglgm_tw ce with
DCM (2x3 m )acctmiulffrsm ebiortbTheditle oomppenidevas gYlained asarvehitpaalidd@l0h 2 B2 B ne, dried
over magnesi @)Eﬁ i )%‘i&ﬂ?—lg@ﬂ?)%%,ziﬁ‘,')‘%’,'bzssbﬂ}’goﬂ"&ﬁl Jkbbizag by flash

chr omat ogr aphy u5| gave 103 g of a
col ourl ess éWIZPDrﬂIQOJM 930, BPR8-0 o) 2ENes/zefi65F0l ved in formic acid (3n1)
and the sgjution was sti rred for 18 hours at roomtenperature. The sol vent
30 was renoved under reduced pressure and the residue was. di ssolved in DCM

The sol uti oRfetheddl \ashed two tines with water and one tine with brine, dri ed
over nagnesisur)- ﬂm@amnmlsrmuﬂe@sdn@m&wsmm £.(Rrbe ok HssS 0i | whi ch

was used Wt Eo% f uEt ger purification (0.079 g Mz: 453.9. 1 1 JAN 2007
WO 2004/ 005 /002811 -110- Met hod 12
1- ( 4- Fl uor ophenyA koldionpdf s@et-got1 Rphehylf3(thichpdilabppileayfibaphetyid-@- 2- one
20 . hydroxyphenyl)azetidin-2-one (synthesized according to WO 96/16037; 0.100 g, 0.253
mmol), caesium carbonate (0.043 g, 0.132 mmol) and t-butyl bromoacetate (0.019 ml, 0.126
mmeol} in MeCN (6 ml) was stirred at room temperature for 10 minutes, after whick more
caesium carbonate (0.040 g, 0.123 mmol) and t-butyl bromoacetate {0.019 ml, 0.126 mmol)
= were added, After 7 hours water (7 ml) and AcOH (0.05 ml) were added and the solvent was
25 removed under reduced pressure. The water layer was extracted twice with DCM (2x3 ml)
and the combined organic layers were washed with brine, dried over magnesium sulphate and
concentrated. The residue was purified by flash chromatography using heptane:EtOAc (3:1)
as eluent, which gave 0.103 g of a colourless oil (m/z: 510.1). This oil was dissolved in
formic acid (3ml) and the solution was stirred for 18 hours at room temperature, The solvent
30 was removed under reduced pressure and the residue was dissolved in DCM. The selution
was washed two times with water and one time with brine, dried over magnesium sulphate
and concentrated. This gave a colourless oil which was used without further purification
(0.079 g). M/z: 453.9.



A stirring m xture of

1- (4-fl uorophenyl)-3-(2-chloroethyl)-4-[4-(benzyl oxy) phenyl] azeti d'lgo’%Nq‘}@
(prepared according to Bioorg. Med. Chem Lett 1996, 6, 1271-1274; 2
4.88 mmol ), Pd(OH) 21C (0.500 g, 20% and cycl ohexene (6 m) in MeOH (60 rr1)

was heated (@ 4fGes2fter 2 hours, the reaction mxturIeCTy&?(ﬁ gﬁd to room
tenperature and was filtered through di at.omaceous earth ?1e sol vent was-

renoved under reduced pressure to givellhe title compound (1.57 g;
-quantitative yield). No further purification was necessary. NVR (CD30D, 400
MHz) 2.20- 2Methodd2 2H), 3.20-3.40 (in, IH, 3.70 (t, 211), 4.85 (d, 11-1),

1

6.75- 10 6. Qs Eibro Seiifindodel N, 4H); M z: 320.0.
1 Method 1

1- ( 4- Fuuor opheny4 ytirdag mixtuge ¢f| i(dilgpapiepyi-Ai(&yemsthy-4 4 GenylaxorhesHeny | )

azetidin- 2- %ﬁdm-ﬁcbn@(ﬁfgiafeﬁ'a% Hhiog% Pkd. Chcm Lett 1996, 6, 1271-1274; 200 ¢
1-(4- quorophenyI% chl or oet

dr oxyphen l azetldln 2-one
(Met hod 12; 468 myplgPd(OTRA” (6P 8. %0%) mstamclemc rrab}g Msé@ééo whvag 8#adhi ophenol
(0.500 M, 4 -Hecraml) haRd we'rbptidhhiditd as 18 rcﬂi‘m tGI% 2B Wasitee@OM

terrperature After 20 hours there were still start materl el left
(appr oxi mat &irgugk diatymaceopaeyth. The gol yast wassempvge pereniedisnd pressuie (o gzwhmﬂe 2.30

mol ) and tea,rﬁ'l;om(ci@@vg&cfugnn%&&e%w) ko%%tﬂ@ﬁﬁln)ﬁcati’éﬁrw%sﬁéé%@g NIk er 24 hours

t he sol vent was renoved under reduc he reS|due 20

partiti oned (@&Cied0) MEER: 20240 (. ?}%ﬁéoﬁﬁ% ’(@O”ﬁ? ZPI?rﬁe‘?SdsiglﬁMc'fﬁr ayer was

washed wigt hg@(rhrﬁ?(@om 00 (m, 91, qug\gg(mrrﬂgn@@ womesul phat e and concentr at ed.
The residue was refluxed 1In heptanefor O m nutes before the title Ty

conmpound was filtered off as a grey solid (0.946 g; 98 % . NWR (CD3CD, 406
MHz) 2. 00- 2 MEghods 2H) 3.05 (t, 2H), 3.25 (dt, 1H), 4.75 (d, 1H,
=7

6, 75-6.80 (1, RO SRR AL S U AT P R

[ (2R) - 2- am no 2- 104& slnmﬂulgmmm:mﬁ\l-f@-ﬁmbpﬁehﬂm- jhbderbaind)ed-@-Hysichryphldydr | de
t but I i
}eg (Z %y oxyp eny #j‘g ?ﬁ{o[iéo%egé?ﬁo?ﬁgﬁ{e K}L{nﬁowép%él?dﬁﬁg, 106. 2mmol )

was di ssol v8dorpthiogiEBeii(0 50584, 466 axvol). aﬂ@t!h/eﬂiyml(e?q%m&ﬂ0@§9 masl) added and t he

m xt ure was I

t enper at ur etﬁ%ﬁhe%%egﬁér%#g@?%reﬁ&%%?%ﬁ%?e&ﬁ%{?@#&%@%@ur S a%ﬁs%e

cat al yst wagnd e ﬂéltll@@t phengh(08POml, 3138 nupa)vag tigthvieméne{B.AH) ml, TﬁémﬁﬂOIDt rate was

concent r at e%mdaédh&ftér@a heie &(e%élveﬁagg re%&d%ae%%ﬁ&q }e&uﬁeq.qm Pyri di ne
hydrochl ori de (14g) was added and the_m xture RI 07 V\D 2004/ 005247

PCT/ GB200%) Bpmatitionadibetwgss waigt @0 fné9 2pd B4R (F 1 Tla?rorm 1%’85/‘%55 weskedf or ned sal t
was filteregiRbfind®h)ashreMhdslestimGuiAal and concentrated. The residue was refluxed

in heptane for 30 minutes before the title compound was filtered off as a grey solid (0.946 g;

98 %). NMR (CDs0D, 400 MHz) 2.00-2.20 (m, 2H), 3.05 (t, 2H), 3.25 (dt, 1H), 4.75 (d, 1H), 3

6.75-6.80 (m, 2H), 6.90-7.05 (m, 4H), 7.15-7.40 (m, 6H); m/z: 412.0.
25

Method 14

tert-Butvl (25)-2-{[(2R)-2-aming-2-(4-hvdroxyphenyl)acetyi]amino }butanoate hydrochloride

tert-butyl (25)-2-{[(2R)-2-{[(benzyloxy)carbonyl]amino }-2-(4-hydroxyphenyl)acetyl]

amino }butanoate (Method 18, 47g, 106.2mmol) was dissolved in 400ml 95.5% ethanol. PA/C

30 (5%, 3.0g) was added and the mixture was hydrogenated under Hy(g) at 1bar pressure at

ambient temperature. The hydrogenation was terminated after 20 hours and the catalyst was
filtered off on SiO, and washed with ethanol. The filtrate was concentrated and the residue (ca
35g) was dissolved in 300ml MeCN. Pyridine hydrochloride (14g) was added and the mixture



MeCN. The solid was dried under vacuumat 40C to yield 29.6 g (81% of a
white crystalline product. NVR (300MHz, DVSO-d6): 0.64 (t, 311), (]3[9%5 007
9H), 1.40-1.70 (in, 211), 3.984.04 (m 1H), 4.90 (brs, 1H), 6.78 ( 1
7.32 (d, 2H), 8.63 (brs, 311), 8.79 (d, 1H), 9.83 (brs, 5 1H. Method 15
3(R-4-(R-1- (Phenyl_) 3- (phenyl et hyl sul phanyl ) - 4-f 4- (t - but oxvcar bonyl net hox
yTphenvl | =~ a2® 4% one 10 A nixture of PCT/GB2003/002811 '

3- (R -4-(R) -1-(phenyl) - 3-(phenyl et hyl saiphanyl ) - 4- (4- hydr oxyphenyl)
azetidin-2-one (synthesized according to WD 96/16037; 0.5g, 1,33 nmol),

t- l(:j)ut yl  br cpRE e @ystali(A f&DE days. 38ﬂ1mai|1e§i,salsmiiﬂlﬂieaaffbﬁm@ésﬂad(x@thaﬁ950n5. 28mol )
and cesium ¢ar te..(0.12q, 36mmol ) in Me S irr at 5

over ni ght . %ﬂ:g&? gg“tﬁ"l‘%&a‘%‘%?ﬁﬂ?‘%r VogRum i) g]t@&e%g’aﬁ(ﬁg%iﬁla\fg’ﬁ? C:\X%@F?cenoved
under r educ ethdpdit. MRER (FOMHIEDMSOsd M 084 WD pLI3 (6,1 98T), 140-116) (eh 2 aosg0aphy

(Eronc:i sonexang, & €). 18 Ghe 1753 RoCRBPRN G022 MOk ol 2 4901

1- (4- Fl uorsonHgnvl ) - 3-f 2- (4-fl uorophenvl t hi o) et hvl | - 4-f 4- (t - but oxvcar bonvl net
hoxv) phenyl| 20 azeti di n-2-one A suspension of

1- (4-fluorophenyl)-3-[2-(4-fluorophenylthio)ethyl]-4-(4-

‘hydr oxyphen\Meétle@ddisi di n- 2- one (Method 13; 0.800g, 1.944 mmol), t-butyl

br moacet ot b0s 381 her 16 Rl A0, REL UM RANR Sl 00000, 215

mmol) in M erature Z hours. The
sol vent was a2zetiginZeate under reduced pressure and the 25 re5| due was

artition bet pgm_.
gxtr ct edﬁgnce \rlr%‘r&gkt‘gm@%ﬁg WTI)(%%H% c,?ml hang q-mgﬁ”é ﬁéﬁ?}re)rs wer e
was. h§d Wi t h azedinrZeone M@ﬁl@éﬁcﬂmﬁ@mﬁﬂléﬂﬁ?p%&é Baﬁ@lql)@h@éﬂt rated. The

resi due was bMohéetaféCtO Byg fi |5§§Bml) %B&%%ﬁ:ﬁ&faﬁl@@%g@ m&n&%{d@e@u@&a@%atm 1) as
eluent. The titl e compound was obtajned as a _ col ourl ess oil 884 ¢g; 87

% . NWVR (40P-Mazl-36pmal) in MeCajyes SE“W‘%O Sevemehtofhe, f°a2“@c§m§tmieo*’a3§1t%fﬁ°} 211),
3.15-3. 25 ( iid thddolventdwde QerhicSred Qrﬂi&ﬁrﬂdlﬂecﬁ[ﬁesélﬁc Thd debiduddw R pudtiddby

61-1 4/ 005247
(PQT / GBZ%)O]E,S/ 6%?§it2graénf£iit%tlwgﬁ(aier L 6?% give thc]htle CO, mpouncp %% mg (\997)29/9

1- (4- Fl uor odbehvl ) - 342- (4-f 1 uor ophenyl t hi o) et hvl | - 4- (4- (car boxymet hoxy' pheny
|l azeti di n-2- one A solution of

1- (4-fluorophenyl)-3-[2-(4-fluorophenylthio)ethyl]-4-[4-(t
Method 16

1-{4-Fluorophenyl)-3-[2-(4-fluorophenvlthio)eth yl1-4-[4-(r-butox ycathonvimethox viphenyl
20 gzetidin-2-one ‘
A suspension of 1-{4-fluorophenyl)-3-[2-(4-fluorophenylthio)ethyl]-4-(4-
hydroxyphenyl)azetidin-2-one (Method 13; 0.800g, 1.944 mmol), +-buty] bromoacetate (0.32
_ \) ml, 2.17 mmol) and caesium carbenate (0.700 g, 2.15 mmol) in MeCN (15 ml) was stirred at
room temperature for 2 hours, The solvent was removed under reduced pressure and the

25 residue was partitioned between water (20 ml) and DCM (20 ml). The water layer was

extracted once more with DCM (10 ml) and the combined organic layers were washed with
brine, dried over magnesium sulphate and concentrated. The residue was purified by flash
chromatography using heptane:EtOAc (4:1) as eluent. The title compound was obtained as a
colourless oil (0.884 g; 87 %). NMR (400 MHz) 1.45 (s, 9H), 2.00-2.30 (m, 2H), 2.90-3.10

30 (m, 2H), 3.15-3.25 (m, 1H), 4.50 (s, 2H ), 4.60 (d, 1H), 6.85-7.00 (m, 6H), 7.15-7.35 (m, 6H); .
m/z: 526.2,



5 but oxycar bonyl net hoxy) phenyl ] azeti di n- 2-one (Method 16; 0.880 g, 1.67
mmol) in formic acid (5 M) was stirred at roomtenperature for 19 hduAl.2007
The sol vent was renoved under reduced pressure and the residue was

di ssolved in DCM (25 m). The organic | ayer was washed twi ce with water
(1x10 m andwéxksbdsiezand once with brine (5 m), driegceBiossBEgnesi um

sul phate and concentrated. This gave the title compound as a col ourl ess oi
(0.800 10 g; -quantitative yield). NVRWCD3COOD, 400 MHz) 2.10-2.30 (m 2H),

3.10 (dt, 2 3.30- 3.40 (m 1H), 4.75 (s, 2H), 4.80 (d, 1H), 6.95-7.05 (m
6H) , 7.25-7%{1&;. Y 6H); miz: 470.2. Method 18 ten-Butyl

(29) - 2- (1( 2kR)4- @m&é&g&ﬁg@ﬂ@ﬂ@%@g@lﬂub@@ﬂ% l[4?gaf%x3m{éﬁ{&§)¥%§ﬂ&leﬂcﬁ§-§l yl I am no
| 15 butanoate - enzyl oxycar bonyl - 4- hydr oxyphenyl gl'ycri ne
Soc. Perkin®&ans. 1, EN, 7,1991, 1629-1635; 24.9g, 82.6mmol),

(S) - 2- ami nobut yr4 gl@iehdf 1-(43ﬁﬁ¢‘6ph@@l)53|’-[2 (h—ﬂd&r@ﬂi@hﬁﬂhio% 18u6g, 95. Omol ) and
N-nethylnnrghollne (23.0g, % were dissolved in 220 i DVF. TBTU
(33.7g, 105! %mow@?%mhe Hﬁzgfefn%- P Msther 16:8E8A & HigYommel) ind9Eif on ni xt ur e

was stirred a&%’ﬁfrﬂl hﬁMﬁt hn@d atacﬁl tmt @ﬂlberht@:w&rlahbﬁ:e Thé\weﬁ@(\iaﬁ&%rﬂitvﬁd \tlagﬁffﬁ sol vent
was evapor at rom e utl on wa a e (0] e renai nin
sol ut i oﬁ, B Pressiecgd | ée%u%m@ﬁ“ ?lzsedd Q@%&F&#ﬁhwamrﬁ IOV was | ef t J
?\2/86%?ht éhﬁﬂeah@ce&ﬂgﬂvﬁh&mﬁ{mmﬂhﬁn&dmmhhﬁﬂdumage@nw;uhedid?z% met hanol ol
an exane erse net Yy
G 5 R AL S e S Lt TR Lyl
_butyl netliyk; -etineirati¢d fed). NMRWWCIHCOSD, 4190¢H)\ 20280 (at 2H)T10 Gl m|305034 79
(95% . NMWR ONHz, i 1 9 70 (m -
O 5. o1 s 25 e s YR 0 o 44 09 é?ﬁr%v%wt@@mé 5 5
2H), 7.27-7.36 (m 5H), 7.67-7.74 (m 111) 8.32 11-1), 937(brs 1H)

301 1 JAN 5§££$1§313 Clains: 1. A conpound of fornula (1): OR1 14 'y"~

n ONIlz R R Z R13 (R')b(R?)dO
tert=-Butyl (25)-2-{[(2R)-2-{[(benzvloxy)carbonyllamino }-2-(4-hydroxyphenyDacetyl jamino

15 butanoate ‘
(R)-N-Benzyloxycarbonyl-4-hydroxyphenylglycine (J. Chem. Soc. Perkin Trans. 1,

EN, 7, 1991, 1629-1635; 24.9g, 82.6mmol)}, (5)-2-aminobutyric acid z-butyl ester
hydrochloride (18.6g, 95.0mmol) and N-methylmorpholine (23.0g, 227.4mmol) were
dissolved in 220 m! DMFE. TBTU (33.7g, 105.0mmol) was added in portions over 10min, The

20 reaction mixture was stirred for 1 hour at ambient temperature. Approximately 100ml solvent
was evaporated from the solution. Water (250ml) was added to the remaining solution, whi:ch
caused the product to precipitate, The mixture was left overnight then the solid was filtered
off and washed with 30% methanol {200ml) and hexane (100mil), The solid was dispersed in
100m] t-butyl methyl ether and stirred for 1 hour. The solid was filtered off, washed with t-

25 butyl methyl ether (100ml) and dried under vacuum at 40°C to yield 34.7g (95%). NMR
(300MEz, DMSO-dg): 0.71 (t, 3H), 1.37 (s, 9H), 1.40-1.70 (m, 2H), 3.91-4.01 (m, 1H), 502
(d, 2H), 5.23 (d, 1H), 6.67 (d, 2H), 7.22 (d, 2H), 7.27-7.36 (m, 5H}, 7.67-1.74 (m, 1H), 8.32
(d, 15}, 9.37 (brs, 1H).

\ ;
e

30



(R6), 5 (lI) wherein: R ng Ais selected fromphenyl or thienyl; Xis
selected from-CH-, -CHO)-, -C(O-, -0- -S-, -S(O-and -S(O) 2-; 11i@wm7
sel ected from-CRAR5-, -0-, -NRz- and §(Oa ; wherein Rz is hydrogen o
Cl _6alkyl, and a is 0-2; wherein there is at |east one -CRZR3- or -CR4RS5-
group; Rl is independently selected from hal o, hydroxy, C _6al kyl,

Cl - 6al koxy, and d _6al kyl S(O a wherein a is 0 to 2; wherein RL is
indepencgﬁﬂﬁjt optionally substituted on carbon by one or nore hal o,

Cl - 6al koxy and hydroxy; b is 0-3; wherein the values of Rl nmay be the sane
or different; 15 Rz and R3 are independently sel ected from hydrogen,

hydr oxy,l. C1_@atdaypqun@lof Gaidkudx(I): and C _6al kanoyl oxy; wherein R2 and R3 may
be i ndependently optionally substituted on carbon by one or nore hal o or
hydroxy; or R2 and R3 together forman oxo group; ®4 ad¥'R5 are

i ndependently sel ected from hydrogen, hydr oxg), Cl+pal k ls16al koxy and

Cl _6al kanoyl oxy; or R4 and R5 toget her 9 Q R6 is

i ndependently selected fromhal o, nitr ano, hydrd>§ 2am no, carboxy,
fornyl, carbanoyl, carbamidox¥~_rer gapreX sul pkdnoyR"™ d Real kyl ,

C2- 6al kenyl , Gal ke pxy, C2_pallkynyl (r§l . 6al koxy, d _6al kanoyl ,

Cl _6al kanoyl ox;:,zﬂqkﬁ’( I kyl ) amzmoN l(\l-%c | 6al kyl ) zam no,

C _6al kanoyl am no, d - 6al kanoylQN- (C kY| ) am no,

C _6al kyl sul phonyl am no, Cl. 6al kyl sul phopg! - N-(C 1. 6al kyl ) am no,

N-(Cl . 6al kyl ) carbamoyl, 25 N, N-(Cl. 6al ky )barmyl ,

N- (Cl . 6al kyl ) car banoyl oxy, N, N-(d _6al kyl) cbanoyl oxy, d 6al kyl S(O a
wherein a is 0 to 2, O _6al koxycarbonyl , Cl.6al koxycarbonyl am no,

d _6a|5koxycar bonyl - N- (C 1. 6al kyl ) am no@)(} _6al koxycar bonyl oxy,

Cl. 6al k%%&?r&bonyl amino, 1 1 JAN 2007 WD 2004/005247 PCT/ GB2003/ 002811
-114- d _6al koxycar bonyl -N- (d _6al kyl )am no, d -6al koxycar bonyl oxy,

Cl. 6al koxycaRimgyl iaselected fromeplatayl oY thieydl; 6al kyl ) ur ei do, N-( C3. 6al kyl ) ur ei do,

! o LA G o A i

N, N- (d . 4al kyt; 1 _ pReNVRZ. WaekAYL. i z tly
optionally sﬁdbl)sst%iélt%ttggg on Cclg?g ’Ebﬁy}qgneﬂgr S jr;e’%gr%{l RCE. gai %ﬁ?fﬂ hydr oxy,
am nd0 €asddkylyands) is@al kehoreiarthoeid gt leat dreriR R Nor(-CRBR | deyip; car banoy! |

N, N- (C - 6al kyl;).2car ba : kanoyl am no,
G - 6al kanoyl ﬁr{ﬁ '@ﬁe%‘?gg‘ﬁ}) %ﬁcﬁglaé%g‘ﬁ%l’ ﬁ%r%r%%y}(ybgﬂé@w’fy Benyl ct_6al kyl
and phegy | fily18ab K Wh¥tein a is 0 to 2; wherein R' is independently optionally substituted on

carbon by one or more halo, Cj.salkoxy and hydroxy;

y

b is 0-3; wherein the values of R! may be the same or different;

15 R? and R? are independently selected from hydrogen, hydroxy, Cysalkyl, Cealkoxy
and Cj.alkanoyloxy; wherein R and R* may be independently optionally substituted on
carbon by one or more halo or hydroxy; or R* and R? together form an oxo group;

R* and RS are independently selected from hydrogen, hydroxy, Ci.ealkyl, Cigalkoxy
and Cjsalkanoyloxy; or R* and R’ together form an oxo group;

20 R® is independently selected from halo, nitro, cyano, hydroxy, amino, carboxy,
formyl, carbamoyl, carbamoyloxy, mercapto, sulphamoyl, C,.¢alkyl, Cs.salkenyl,
Csalkenyloxy, Cygalkynyl, Cigalkoxy, Cisalkanoyl, Cisalkanoyloxy, N-(Cy.galkyl)amino,
N,N~(C1.6alkyl)amino, C;salkanoylamino, Cygalkanoyl-N-(C,.¢alkyl)amino,
C.salkylsulphonylamino, Cy.salkylsulphonyl-N-(Cisalkyl)amino, N-(C;galkyl)carbamoyl,

25 N,N-(Cysalkyl)carbamoyl, N-(Ci.salkyl)carbamoyloxy, N,N-(Ci.salkyl)carbamoyloxy,
C1.6alkylS(0), wherein a is 0 to 2, C;gsalkoxycarbonyl, C¢alkoxycarbonylamino,
C1.salkoxycarbonyl-N-(C.salkyl)amino, Ci.salkoxycarbonyloxy, Ci.salkoxycarbonylamino,



c is 0-5; wherein the values of R6 may be the sane or different; 10 If is

i ndependently sel ected from hal o, hydroxy, cyano, carbanoyl, ureido, ?”iﬂ%
nitro, carboxy, carbanoyl, nmercapto, sul phanmoyl, trifluoronethyl, 1T JAN 7007
trifluoromethoxy, methyl, ethyl, nethoxy, ethoxy, vinyl, allyl, ethynyl,

met hoxycar bogybooade@tsiy! , acetyl, formam do, acetyl ampppoaReHhaXY.
nmet hyl am no, di net hyl am no, N nethyl carbanoyl, N, N-di nethyl carbanoyl,

met hyl t hi o, et hyl sul phi nyl, nesyl, I\#lﬂét'hyl sul phanoyl and 15
N, N- di net hyl sul phanmoyl ; d is 0- 4; wherein the val ues of R7 may be the sane .
or diff er enfrsaROxycbinydN g eanlkylining, KyialkorygrfhorsjaxlyyCrsolkotyetremmyplempinioy | ; wher ei n

RO may be e re substituents

sel ec%/ed f(r)l(%%rl]hﬁy é'éﬂ%ﬁﬁe‘?dembl %“‘?Q“ g% E’g @'&aﬂgﬁyﬁé c(gﬁt ains an -NH group,
that nitr ogl‘é’r{anikyl}é" Gpsilmateldp, XNTEEisellaylizdV-(31. sdk@ﬂtmf@ 20 selected from
R24; R10 i Sled%ﬂﬁmP 5_‘.?0911 2R (',‘Yﬁklk 1%@9%% :g gq@ler}t ly sel ected

from hydr ogen, car boc% 0 and R12
t oget her 5dﬂ¢ﬁP@@°@M@9?@HéSﬂb§m@F pryfappon bh@FwFQBElO@rhﬁR aﬂﬂﬁomlzydqudget her may

be i ndependgid, iyl efladioRbSt bitis AOCEAIRARDMAANE OF T e

substituents 25 selécted from wherern’if sai d heter ocycl yl cont ai ns

an - NH rml%fvyﬂcbiaﬂ%ﬁhcﬁﬁbﬁrﬂ‘éi@& ﬁa“ﬁ”&?)’l%%ﬁ:tlﬁ*’é‘ﬁaﬂr‘ﬂ SuwrdiobegingpbpRyl.one or nore
R2fi; R33 ifhe Wr&g@m pﬁ%yl@?kah&land%ﬁér@l@){ﬂﬁoﬁ& or heterocycl yl; wherein R13
a

may be option substituted on % one or nore substituents
sel ected from RQ?S %ﬁﬂ‘eWH\éF%YaiLlleFPf%é‘iwéf CH‘EF@%‘W@%H cont ai ns an - NH

@4 ety, hugat ni g ﬁhkgfliﬂépéfﬂyr%tﬁ?@cl@:ﬁédﬁu&ﬁﬁahd(hﬁ@@téﬁhﬂ eﬂbﬁh’oypgﬁdal’a}nnﬁ@ moret R28;
is hydrogen, halo, nitfo 0 am no, . _carba rcapto,..
sul phanoyl ,™ ?8?8939’&%‘??5@&%5‘8% 0, ‘gfh"’f%g @ﬁom@pﬂa@@gﬁ9mtﬁ%% ‘Eﬁgﬁky nyl,” }
c (10a| kOi(yf,;thyI @aﬂo@gle&mxyw@bam,le;hyﬁm xh@wdx/k@ﬂw)i&l fofzhyl ﬁeﬂyk&iﬁ/ﬁ iaexy ,

N-(C -joa mno 7 2004 47 PCT/ (B2003/ 002811 -115 -
N, N (G - 10a’¥ﬁ%§ “?“Eﬁnﬁ“ﬁ%"%ﬁlem%?‘(’e mﬁvgﬂ é‘g ﬁl&]ﬁfrg .| oal kanoy! ami no,
N-(Cl - | Oalkzyl?\l)chmetlmm;almw]\hnbﬂa(dfme hﬁﬂlb'kl}lbblﬂd,anésalmﬂthth}@u@haﬁdyyhﬁ( O, wherein

ais Ot J)sul phanoyl, N, N-(d _loal kyl) 2sul phamoyl ,
N-(CI - ogf k)/IN) suﬁ(' féhsu %%fua N, N-(CI | oal kyl ) 2sul phanoy! ani no,

h . | oal k0f<y|car b dris/)- é,nwhm;nﬁbawbmpﬁkyhaybéﬂ@amggvbﬂfwr@ -1 oal kyl ,
hso
Rgtgez (C):Icylco)altl Kyl engs)h%&%gér% Jgrkkg@%]{)%%dy (oilpﬁelaéc?)%lgl 191 Whe?@%%%&?/ﬂ oa%{kyl ene) h-,

car boxy, sufuptiguiedan|cathpmby ong m‘)@m@%hmcnts selected om R ; and wherein if said
heterocyelyl contains an -NH- group, that nitrogen may be optionally substituted by a group

20 selected from R*;
R is hydrogen or Cialkyl;
R* and R are independently selected frdm hydrogen, C;4alkyl, carbocyclyl or
heterocyclyl; or R and R together form C,.salkylene; wherein RM and R* or R" and R
together may be independently optionally substituted on catbon by one or more substituents

25 selected from R%; and wherein if said heterocyclyl contains an -INH- moiety, that nitrogen .-
may be optionally substituted by one or more R%,

RY is hydrogen, C;_4alkyl, 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

30 more R%;

R is hydrogen, halo, nitro, cyano, hydroxy, amino, carbarnoyl, mercapta,
sulphamoyl, hydroxyaminocarbonyl, Cy.jgalkyl, Cy.jpalkenyl, Cp.qpalkynyl, Ci.ipalkoxy,
Ci-1alkoxycarbonyl, Ci.jealkanoyl, Cy.igalkanoyloxy, N(C.ipatkyl)amino,




- -P(O (OR31) (OR32), -P(O(OR)(OR31), -P(O(OH)(R31) or -P(O (OR31)(R3).
wherein R3' and R32 are independently selected from Cl. 6al kyl ; Wner1e1 GAM?
may be optionally substituted on 10 carbon by one or nore substituents
selected from R33; and wherein if said heterocyclyl contains an -NH group,
t.hat nitrog e optionally substituted by a group from R34; or
R4 is a gr%%%ﬁ%%f%‘?nul a (IA: R716 QRs r ZAN-1 f?@éﬁ%ﬁ%hw wher ei n:
Zis N(R35)-, -N(R35)C(O-, -0-, and ~$D)e; wherein ais 0-2 and R35 is
hydrogen or Cl.4al kyl; R15 is hydrogen or Cl-4alkyl; R16 and 0 are

i ndependent INNVE@heityBerfinco MNA-d¢ o gyl sammiopio, Griugatlgnoydaparms, hydr oxy, 20

am no, carb }F@,gﬁgﬁ { S i . al kenyl ,

C2. 6al kynyl ?%w&ofi%g koxy,byl’C%g?E%ﬁ%)zl , a%]ﬂyilg@;lrl{,%kgo%?g%,EMEaes%?%él kyl ) am no,
N, N- (Cl . 6al K {G2abybrylphansyl, Qe «Gnoilysarilabimayd, Ve ealkyleyiphasayipainey | |

N, N- (C - 6al kyA)Eg 1 A Bﬁ’ﬂﬁ ha) j to 2,

Cl _6al koxycar b%)%ylﬁﬂ?lgﬁ-%g%l énécgl kylﬁaoslull pha’rfrcnarl , ililfll%}lil- ("%}’!’%‘é} kyl ) 2sul phanoyl ,

car bocycl yi caReqyelyiSeyealkyl heteseny) Pﬂfﬁﬂyﬁb’ﬂﬁr%@?]k.‘dm di no, phosphono, 25

- P(O) (OR36) (ctlBsdykiyl-(chY Ellchicde)d R -@3Rlkylendi( O (A1) (R36) or -P(O) (OR36) (R37),
wherei n R36 Cand y &3 ]egau;@ecgli n%@%%ﬂézél ected from Cl - 6al kyl ; wherein R16
and RL17 ray MBEOFYRIESemedaions: Ro fbi-eHflang)s faskory 1splphey sEpRieca PIFBRIOBY one or

mor e subst i tpE@MORIE@ED!-Bb)CINORSE;P@NOHRES &LAO)OR I@PY whatis REGHE! V!

contai ns an -;NH- group, .that trogen maybe optional ly substituted by a
group sel ectiod™ ’r“g?ﬂe%@t,ly S{?g"tﬁé] o gl-@ﬂﬂ@ﬂ?}%ﬁam#‘r TRIR7 @PeRgaly subsified o ¢ 1 o,
cyano, hyty @Xjon ®6n8 @r mére bERGRM:s seletBf fedpRY; and whprsiammyd, heterocyclyl

hydroxyam nocar.bony Cl-1gal kyl, C2 ] oal.kenyl . C2. loal kynyl, 1 JAN 2007
Vb, 390s] 0SSR ¥ B AbE Faeen FEbe RUSTIN pibalfet B8R SR sy por

G -ioal kanoWhxyR" o gBinpiodidreylk JIAN no, N, N- ( Cl. 10al ky1) zami no,

G . loal kanoyl am no, N-(Cl1-Ioal kyl)carbano 16, Cl I oal koxycar bonyl ,

N, N- (C aoal kyl ) zcar banoyl , Cl-1oal®yl S(O & whé&ein ais 0 to 2,

N- (C1. 10al ky1) sul phanmoyl, N, N (&4 17 phanoyl ,

N-(Cl -1 oal kyl ) sul phanoyl am no, 5 NN-(CL.lo |kl%(l ) 2sul phanoyl am no,
carbocyclyl, carbocyclyl G |oal kyl, heteroc¥clyl, heterocyclyl Cl.loal kyl,
car bocycl yl - (CLl_I oal kyl ene), - R40- (C1. | @gl) kyl ene) 1- or

15 wherein:
Z is -N(R™)-, NR*)C(0)-, -O-, and -S(0),~; wherein a is 0-2 and R™ is hydrogen or
Ciaalkyl; |
RFis hydrogen or Cr4alkyl;
R and R are independently selected from hydrogen, halo, nitre, cyano, hydroxy,
20 amino, carboxy, carbamoyl, mercapto, sulphamoyl, C;.¢alkyl, C,.¢alkenyl, C‘z.galkynyl,

) Ci.salkoxy, Ci.galkanoyl, Cy.¢alkanoyloxy, N-(Cy.salkyl)amino, N,N-(C;.galkyl)zamino,
Cigalkanoylamino, N-(C;gallcyljcarbamoyl, N,N-(Cysatkyl)zcarbamoyl, Cy.gatkylS(0),
wherein a is 0 to 2, Cygalkoxycarbonyl, N-(Csalkyl)sulphamoyl,
N,N~(C,_salkyl),sulphamoyl, carbocyclyl, heterocyclyl, sulphe, sulphino, amidino, phosphano,

25 -P(O)(OR*)(OR™), -P(O)OH)(OR), -P(O)OH)R™) or -P(O)OR*)(R), wherein R* and
R¥ are independently selected from Cy_galkyl; wherein R' and R'7 may be independently
optionally substituted on carbon by one or more substituents selected from R*®; and wherein if
said heterocyclyl contains an -NH- group, that nitrogen may be optionally substituted by a
group selected from R*;

30 R is selected from hydrogen, halo, nitro, cyano, hydroxy, amino, carbamoyl,
mercapto, sulphamoyl, hydroxyaminocarbonyl, Ci.ipalkyl, Cz-1palkenyl, Cs.jpalkynyl,



het er ocycl yl - (Cl. t gal kyl ene) g- R41- (C.. | oal kyl ene) h-, carboxy, . sul pho,

sul phi no, phosphono, -P(O (OR42)(OR43), -P(O (OH) (O0R42), -P(O)(O_D((erfﬂ S)r .
-P(O (OR42) (R43) wherein RA2 and R43 are independently selected from N 7007
Cl. 6al kyl ; wherein R18 may be optionally substituted on 10 carbon by one or
more subst i twenRisnEehected from R44; and wherein if sgicgdasogsesayc! vl
contains an -NH group, that nltrogen may be optionally substituted by a -
group selected from R45; or RI8 is a- b*%up of formula (IB): RROO | R zN~
R19 ( B) 15 wherein: 1119 is selected from hydrogen or Cl.4alkyl; 1120 is
sel ect ed f r Gmodkaydgenikarpyl, &1 mﬁlﬂfmﬂﬁloxﬁ(s?’a(ﬁfow&lhxlbﬁm&’yN Nafimelkylparinexy

car banoyl I afehmBa! enyI C2- 6al kynyl

Cl. 6ai koxy,ap{&%ﬁ%g?ingﬁg 1@{@?@‘3&%%{: kangﬁ]%}ﬁﬁ/ﬂko &&C?Héal kyl ) am no,

N, N- ( C1- 6al ¥N-§Crangiipiscar é@%ﬂ Csaﬂkﬁﬁ@d%?ﬁ%als qEN- @wwﬂl}ivlyse@hmyl

N, N- (CL. 6a|m0@9ﬂkﬁ%_mpﬂam@ @@vlmygg@moym%gu naisO0to 2

Cl _6al koxycar bon sul Cl. 6al kyl )Zsul phanmoyl ,
car bocycl yI &% Ehamolélﬁﬂuﬂﬁc?arbgwlﬁhFﬁB"cY%ﬁC@lﬂﬂB}’I hskEspHEno,

- P(0) (OR46 y o P( O) ( OR46) (R47
wher &l R4é‘@an“@“’yl%?’ c Thdepentott o Serct el T Pon Gl ol where 720’ my

be i ndependBfPyyeFG-salkyieRe 82% viepg) @&a&?xbé?lmswlﬁnﬁmﬁﬂho%r e

subs'lt\I IHE uent &p(@}.g?ﬁ@}[(@wf‘{ qum(aﬁﬁ(oRéﬁdeQm?j}g(mf)lo} H@)(d%l“{‘(ﬁfﬁﬁﬁﬁé&ﬁkﬂan&om ai ns
an - groun, itro i onal |y substitute roup

sel ected fr®maedaiceengently; Sgecéeéll ’é’\é’t%da‘gﬁoﬁli‘eﬁﬂ?% E’FBP“"E@‘B’r‘?BbSXWG%Bxy, ami no,
car ban})i l1p fmtmaupbﬂa or oo smabmmyﬂs selétwdrfmmt‘r‘mnm@aéraﬁ [ﬂkshui hé&drodyoBl kyI

C2. 1oa enyl 1 10a al.koxycar
& Toal Kbt A F oot ROl T RIS UHST B fom )
N, N (C _I CaRﬁwr)lé%;mgmpPNfbmma((m) | oal kyl ) 3amoni 0, CL.10al kanoyl amino, 1 1
JAN 1007 WO 2004/ 005247 PCT/ GB2003/ 0 gll -117 N-(Cl t oal kyl ) car banoyl ,

N, N- (Cl - 10al kyl ) 2car banoyl , CLi oal kyl aPwherein ais 0 to 2,

N (Cl -1 oal kyl ) sul phamoyl, N, N-(Cl -1 )Jésul phanoyl ,

N-(Cl -1oal I cyl ) sul phanoyl am no, N, 1loal kyl ) 2sul pharmyl am no,
Cr - | oal koxycar bonyl am no, carbocycl yl, Ré"r bocycl yl G -ioal | cyl,

het erocycl yl, heterocyclyl G .toal kyl,
ycly ycly y B)

15 wherein:
R" is selected from hydrogen or C4alkyl;
R* is selected from hydrogen, halo, nitro, cyano, hydroxy, amino, carboxy,
carbamoyl, mercapto, sulphamoyl, C_galkyl, Ca.¢alkenyl, Ca.galkynyl, C;.¢alkoxy,
Ci-salkanoyl, Cysalkanoyloxy, N~(Cjsalkyl)amino, N,N-(C\.salkyl).amino,
20 Ci.¢alkanoylamino, N-(Cygalkyl)carbamoyl, N,N-(C; galkyl),carbamoyl, C1-alkylS(O), .
| wherein ais 0 to 2, Cy_salkoxycarbonyl, N-{Ci.salkyl)sulphamoyl, )
N,N-(Ci.ealkyl);sulphamoyl, carbocyclyl, heterocyclyl, sulpho, sulphino, amidino, phosphono,
-P(OYOR*)(OR*"), -P(O)(OH)(OR*), -P(O)CH)R ™) or -P(O)OR*)R*"), wherein R* and
R* are independently selected from Cy.¢alkyl; where R may be independently optionally
25 substituted on carbon by one or more substituents selected from R*; and wherein if said
heterocyclyl contains an -NH- group, that nitrogen may be optionally substituted by a group
selected from R‘w; 7
R is selected from halo, nitro, cyano, hydroxy, amino, carbamoyl, mercapto,
sulphamoyl, hydroxyaminocarbonyl, Cy_jpalkyl, Ca.ipalkenyl, Cy oalkynyl, Ci.igalkoxy,
30 Ci.palkoxycarbonyl, Crjpatkanoyl, Ci.jpalkanoyloxy, N-(Ci.jpatkyl)amino,
N,N-(Cy.ypalkyl);amino, N,N,N-(Ci.jpalkyl);ammonio, Cy.jgalkanoylamino,



5 carbocycl yl - (Cr-ioal kyl ene) e R50-(C -toal kyl ene) 1-,

het erocycl yl - (G -1 oal kyl ene)g R51- (G -1 oal kyl ene) h-, carboxy, sul ph&

sul phi no, phosphono, -P(O) (OR52) (OR5), -P(O) (COH) (OR52), - P(O) (OH) ( Re3AN 2007
or-P(O (OR53) (R53) wherein R52 and R53 are independently selected from

Cl - 6al kyl ; | may be independently optionall ed on
carbon by 0%8%@4@0% R54; and wherein if said hetero%‘f/%{fég}fﬂﬁ%dg% %.I ns an --NH

10 group, that nitrogen maybe optionatll7substituted by a group sel ected
fromR55; pis 1-3; wherein the values of Rl4 may be the sane or different;
g is 0-1; rNE-palgyDcovhameil, V¥ (€ wediiyllesgrbarhoyRICE. .0aBylSHB. wh&;eisaisé) tgﬂ, di fferent;

T O e T

wher ei n theré{Gmslkmiﬁzsml&mmlymme, @méﬂcgmbmlmﬁﬂcglefmyclﬁ?B R_2i5 1127, R33,
R 14, nitro, cyano,

Ras, Btbe g carbla n%@rr@temg&gq{a%mga S Wg@te rom hal o, ni y

hydroxy am no, hydr oxyam nocar bonyl ,
Cl -1 oal kyl5 C@@W@ﬁ’r(ﬁer&#kﬂﬂﬂ@i}- o@tWFne)tﬁl loal koxy, Ci-ioal kanoyl,

d -1 0al kano k

NN (O oal kgzllzt&é% Iy?&)lgalk{ylg qf-xéﬁiﬁalﬁ&ﬂ}{é) t%t(o@ sﬁlﬂﬁ:lqwf %HagphT i o,

N- (C1-1 oal kyR@EQRBEABY), -PONOMDCR’ -)1 B danb%{ﬁii% %) )Whﬁéiftlk *gpd) a

wherein a '§53%J19de§endgﬁdy%lcét&q}ﬁt?fﬂgpalﬁﬁgﬂhm m ,bé&nﬁéaenéeqaat EtiopAsul phanoyl

N- (Cl -1 oal kyl.) sul phamoyl am no fy phanoyl am no
Cl - 10al koxy E&F Y wa%rh?a by 8%%8@?& y'land Pherein f 6%69‘3?1993@,‘4 eatiny pn -NH-

het er ocy ciloy kroup) elaHiR636E maly Géoﬂﬁ@adlﬂyxéhbsum@abp@ @ﬁ ¥lecle&frol@d, kyl ene) r

R5f.i.- (Cl -i oal kyl en )3 het G cl km @ R57- (CI -t oal kyl ene) h-,
carbgdxy, sul pho, PiS i pﬁP?ﬁ?iﬂS’ﬁﬁ?é‘?sr% (”EPIE‘}% q&%’%}‘t ' OR58) ( OR59) |

-P(O (O d)(O?SS)qu-I?(O)(O—i)(Rss) or -P(O)(CR59)(R' 9), wherein R55 and R59

are i ndependent| ted . fr 1 er el R23 R25, R27, R33, 30
Ras, R4, Rd4ds and‘yﬁég ‘gﬁem%tgelv%uéﬁe%dglnﬁ% hg}()%eooﬁa rf/mtéubstl tuted on carbon

by one or nore mRB®-2;avhereinttbr@ims TR Smiybetht smooydiffyrentcont ai ns an - NH-

Bt 1 1 San 2000 FeBE e a3 B e S B 8 OO0 Roe ras,
R34, ORas R49, RHA&0-3nuhaceimthe vilerd opBN arahibe the sampecr didigreft om  C1. 6al | ryi
Cl. 6al kanoyl, C zﬁaizkxizskﬁbapﬁvw*m%dmf }ﬁ'dc m%e(l&} ﬁ%&rﬁﬁmbnﬂ@myl

N, N- (C _6al kyl ) 2sdl piamdy 6al koxycar L carb
N- ( Cl. 6al ky p})ae@rhm@rmy pmmowma@al rs%walpsm 9uhélammmoxyag@wzsrbonybhenet hyl ,

benzoyl, phenylig! d@hanehy and A8y calkoxy, Crapalkenoyl, C.joalkanoyloxy,
20 Cj.palkoxycarbonyl, N-(C;.jalkyl)amine, N,N-(Ci.jpalkyl)amino,
NN, N-(Cy.1palkcyl}sammorio, Cy-jpalkanoylamine, N-(Ci.palkyl)carbamoyl,
N, N-(Cy.ppalkyl),carbamoyl, Cr.10alkylS(0), wherein a is 0 to 2, N-(Cy.jpalkyl)sulphamayl, - -
. N,N-(C;.1palkyl),sulphamoyl, N<(Cy.1ealkyDsulphamoylamino,
) N, N-(Cy.1palkyl)ssulphamoylamino, Ci.ealkoxycarbonylamine, carbocyclyl,

25 cmbocyclylcl,loﬂkyl, heterocyclyl, heterocyclylCy-jpalkyl,
carhocyclyl—(C;_malkylene),-Rsﬁ-(C1_walky1ﬁ:ne)f-,
heterocyclyl—(c1.1na1kylene)g-R57—(C1_ma]kylene)h-, carboxy, sulpho, sulphino, amidino,
phosphono, -P(O)OR*)OR™), -P(O)OH)YOR™), -P(O)OH)R™) or -P(O)OR®)R™),
wherein R and R” are independently selected from Cy.galkyl; wherein R?, R%, R, R®,

30 R® R* 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



5 1129, R30 R40, R43 Rso Rsr R56 and R57are independently selected from-0-,
-NR 62" -S(0)x, -NR62C(O) NR63-, -NR62C(S)NR63-, _OC(O N=C-, - NRGZCQ?) 2ﬁUT
-C(ONR62-; wherein Rfi2 and R63 are independently selected from hy c!élg

or A _6alkyl, and x is 0 2; R60 is selected fromhal o, hydroxy, cyano,

car banoyl , nitro, carboxy, carbanoyl, ul pharmyl
trifluoronet hy?(ﬁm? ?] uor onet hoxy, nethyl, ethyl, ﬁ Eﬁﬁﬂ%@m? oxy,

vinyl, allyl, et hynyI net hoxycar bonyl-,‘ll&‘-or nyl, acetyl for mam do,

acetyl am no, acet ox met hyl am no, di et hyl am no, N nethyl car banoyl ,

NN- di et hy| car bath g, R"‘nﬂ%"h&ﬂm‘ﬁ < mréidngymuhdapyﬂdpnmsmwdfmm

N- et hyl sul y d t and h are
i ndependent19 %ﬂgll’ b‘t%&gm[fvlr’ MWMBM&n@PL'gﬁg{rﬁgnétﬁer&?ﬁﬁ 1Smpacc ptabl e salt,
sol vat e, soNWa(CesarMyl)sulpharmys&hkallmycarlqgmdohatbgmbﬁd%@fﬁalkyl)bsrbanm@. corrpound of

[y, e MR ety BIBRE BORAR

accept abl & salt R% "eR™, R RARS @ﬁ&@mnﬁpmmﬂmdﬂ@cdﬁr@dﬂxghﬁhex eof . 20
3. A corrpou_@gsb)o I@R(sl )NI@Q@(QNRm ddéo}?i:@ﬂe-ﬁk@f: (9' o . 2 wherein Y
is -CH2- 6 é phar ITB.CEUtI cally accept abl e salt’, sol vate,

sol vat e of ‘é’mﬂng sad R wﬁladepwd%WGQE@%@bhydf%Bﬂ & Getpbuendx #0-Formul a (1)

according to anmﬁqegel&fted%ﬂm ﬂy&&y%yw:s@ﬁoalmﬁo iy, mtrg5cafyoxﬁ
pharmaceutical ly acceptabl e salt’, lvate, solvate of such a salt’ or a

prodrug t he‘f%%noy]‘émefﬁ@lﬁ% ﬁﬂB‘EﬂFRﬂ’YbFiﬂP‘éfPWﬁfpﬁ oflyorgmethery; %@}hi{lcﬁﬂﬁ’hyﬂe&%y’of cl ai ns
1to 4 V\hﬁr&hdkﬁbvmﬁ aﬂ%(llemﬁ{yl niéthﬂkb%ﬁﬂﬁ&ﬁ@%ﬂc?ﬁh&egd Q&ﬁﬁﬁjﬁc&bicﬁtyﬁlﬁﬁ&? sol vate,

sol vate of such a ‘sal odrug there 6. A conpound of formul asf(s)l)
according t §ERYy sHY!AEHnce g @%@FB?KPPWN dimethylparbamgpyly e
phar maceut i gahilhicerBpka ﬂymﬁésyh NeRkWRLBhansd)l MANEN-HmetiGhlpBaridil;lan®r @

prodrug thereof 60« 2007 V@Z 04/ 47 PCT/ GB2003/ 002811 -119- 7. A
conmpound of forﬁuqlﬁm(di BEEReaTRyY el 018 ezof clains 1 to 6 wherein c is

0-1, or a ghahieaecutitdiahtcypiaieap] abhr, Shki: of Soh ¥ aditeyr a pRbMgHReaf. such a salt
or a proqr ug thereof. 8. A conmpound of formula (1) according to any one of
clains 1 tso 7 wherein d is 0; or a 5 pharmaceutically acceptable salt,

sol vat e, sol.vat e @npsudivf a:rmalaﬁl)awcoalugnmdaiugl VinedieBfis seBotedfromn@Bitnd of

or 5 phat miSHIPREAIGS) s S SRPEnE S R B Rt @Byl R 0T PICT
prodr ug th@i‘@@fOfS@DaiﬂtorApmﬁmzdmfof formula (1) acco_rdl ng to any one of
clains 1 to 9 wherein R1O is _

20 3. A compound of formula (I) according to either of claims 1 or 2 wherein Y is ~-CHa-,
-8- ar -S(0)-; or a pharmaceutically acceptable salt, solvate, solvate of such a saltor a

prodrug thereof.

)

4, A compound of formula () according to any one of claims 1 to 3 wherein R’ is halo;

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

3. A compound of formula (I) according to any one of claims 1 to 4 wherein b is 0-1; or

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

30 6. A compound of formula {I) according to any one of claims 1 to 5 wherein Rfis halo;

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



hydrogen; or a pharmaceutically acceptable salt, solvate, solvate of such a
salt or a prodrag thereof. 15 11. A conpound of formula (1) accordlapg R 7007
any one of claims 1 to 10 wherein R71 and R 2 are independently sel ect’l
from hydrogen, C]_4al kyl or carbocyclyl; wherein R' and Rl2 may be
i-ndependent | woapknseal |y substituted on carbon by onepor/Gamyzoeosubstituents
selected from R25; wherein R25 is sel i‘fed from hydroxy, am no, carbanoyl,
C] _] oal koxycar bonyI d -] Gal koxycar bonyl ani no, carbocyclyl or carboxy;
wherei n R25 _may | | bstituted 20 op.carbon b one. gr,.more K60;
wherein R60 i s n‘?gf?fﬁb’t@ i?ﬁti’érﬁ’iqr‘fl g‘é 5) eé%rf‘fm% s vat e,

sol vat e of atpﬁhm&cestaiany aucepAabpe saltl vglvitk) aslend of sich.a sAlt wmmmhﬂéoﬁ ormula (1)
according to any one of clains 1 to 11 wherein R13 is hydrogen; or a
pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodrug 25 8t her&oémpobitd offomigBunabrdidg th emynask af {1dins & ccowithredgd isd; @y one of
(C:Z: a: ggl &oz(y (Pgi‘ \é\c/‘;]éﬁrceah%acc Lz'ab!le salt },/19 te )égIVat%—ch%as H.If [Jrcc%l.?gitlnere%’%tl onal I y
substituted on carbon by one or nDre substituents selected fromR33; or Rl4
is a 30 grogyp of , ( i s hydrogen;
R16 and Rl?léare 'R e%‘g%%%’@ma(gﬁg%?ﬂé};%g%n@ﬁgﬁﬁ%mﬁ%ﬁv elnﬁql?CI 4al kyl and
Cl. 6al koxycardsogep! or aphwl@bmaccemmw@%gczWatmmstamrmm 120- R18
i's sel ectedgfrop hydroxy, Ct. 10al kyl, d -10al koxy, d -1al koxycar bonyl
carboxy and sulpho; pis 1, gisO; 5 risOorl, msOorl;, 1i isl; and R33 is
hydroxy: ¥ a phar rraceuti cally acceptable salt, solvate, solvate of such a

sal t»0r a prlodrUﬂc&xﬁ?ﬁﬁ&cﬁffomﬂiﬁdﬁccoﬁ@ﬂ%@o@é]mfn@ﬁm@he(réﬁRmf'scord' ng to

any..dne of claims 1 to 13 wherein mis har maceutijcally
accept abl e £¥fpeensyp phyrmaceytigally peseriblegali soliate aplyatepf SHC%%PWI?% eof . 15.
A conmpound @&erdopr nul a (1) according to any one of clainms 1 to 14 wherein n
is 1; or a :

15 11. A compound of formula (I) according to any one of claims 1 to 10 wherein R and
R are independently selected from hydrogen, Cyalkyl or carbocyclyl; wherein R and R
may be independently optionally substitzted on carbon by one or more substitnents selected
fromn R®; wherein R is selected from hydroxy, amino, carbamoyl, C;.jealkoxycarbonyl,
Cr.ipalkoxycarbonylamino, carbocyclyt or carboxy; wherein R may be optionally substituted

20 on carbon by one or more R%; wherein R® is hydroxy; or a pharmaceutically acceptable salt,

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

12, A compound of formula (I} according to any one of claims 1 to 11 wherein RPis

-

hydrogen; or a pharmaceutically acceptable salt, salvate, solvate of such a salt or a prodrug
25 thereof.

13. A compound of fommula () according to any one of claims 1 to 12 wherein R™is
hydroxy, C;-jealkyl, Cy.jpalkoxy, Cy.1palkoxycarbonyl, carboxy or sulpho; wherein RM may be
optionally substituted on carbon by one or more substituents selected from R*; or R is a
30 group of formula (IA) (as depicted above) wherein: '
RBis hydrogen;
R*®and R are independently selected from hydrogen, carboxy, C;-salkyl and
Cr.¢alkoxycarbonyl;



15 pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodrug thereof. 16. A conpound of formula (1) (as depicted in claigli%h 07
wherein: Ring Ais selected fromphenyl or thienyl; Xis selected fr y—
-CHO™)-, -C(O-, -0- -S, -S(O-and -S(O2-; 20 Yis -CH2-, -8- or -S(O-;
R is fluorowozmnes20-1; R6 is fluoro; c¢ is 0-1; 25 dcrsstipsdesiis hydrogen;-
R10 i s hydrogen; One of Rl11l and R12 i§1 /dr ogen and the other is selected
from hydrogen, nethyl, hydroxynethyl, carbanDerthyI

2- (et hoxycar bonyhg.et h ar.box 30 .,4- n anlno)butyl
2 (ot hoxycar bon bl s RRRIYE B S0 s LUV EarbpIY Al o) bty
hydr ogen; 1mmsmﬁm 2007 WD 2004/ 005247 PCT/ GB2003/ 002811 -121- Rl4 is

hydr oxy, pentylpﬁgﬁthoxy, et hoxycar bonyl, t-butoxycarbonyl, carboxy or

sul pho; wherein 4 may be optionally substituted on carbon by one or nore
substituents saqlie&ted fromR33; or Rl4 is a group of fornula (1A) (as

depi cted sbove) qln R15 is hydrogen; S R 6 and R17 are independently
sel ected from hydrogeh, carboxy, Cl.6alkyl and t-butoxycarbonyl; R8 is

sel ected fronlhyuﬁéxwl met hyl, t-butoxy, ethoxycarbonyl, t-butoxycarbonyl,
carboxy and sul pho;. s 1 10 qgqis 0; risOorl; msOorl;, nis 1; and R33

i s hydroxy; 15 or, a p arnaceutlcally acceptabl e salt, solvate, solvate of
such” a salt or &by t her eof .

or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof.
10
14, A compound of formula (I} according to any one of claims 1 to 13 wherein m is 0 or ﬁ)

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

15. A compound of formula (I) according to any one of claims 1 to 14 whereinnis 1;ora

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

16. A compound of formula (I) (as depicted in claim 1) wherein:
Ring A is selected from pheny! or thienyl;
X is selected from ~-CHs-, -CH(OH)-, -C(Q)-, -O- -5-, -5(O)-and -S(0)z-;
20  Yis-CHg -S- or -S(0)-;
R! is fluoro;
bis 0-1;
~ RSis fluoro; ' ‘ w
cis 0-1; -
25 dis 0;
R® is hydrogen;
R is hydrogen;
One of R and R* is hydrogen and the other is selected from hydrogen, methyl,
hydroxymethyl, 2-carbamoylethyl, 2-(ethoxycarbonyljethyl, 2-carboxyethyl,
30 4-(+-butoxycarbonylamino)butyl, 4-aminobutyl, isobutyl, phenyl, 4-hydroxyphenyl and
4-hydroxybenzyl;
R" is hydrogen;



17. A compound of formula (lI) (as depicted in claim1l) selected from

1- (4-fluorophenyl)-3-[3-(4-fl uorophenyl)-3-hydroxypropyl]-4-{4-[ N (({R) 4z ﬁ[mr
(S)-[1- (carboxy)-2-(hydroxy)ethyl]carbanoyl }benzyl)carbanoyl net hoxy]| pheny
} azetidin-2-one; 20

1- (4-fluorophenyl )-3-]3-(4-fluorophenyl)-3-hydroxypropyl]-4-(4-{N-[ (R)-a-(ca
r boxy) benzyﬁ)]%%‘%"%%ﬁt[)yl net hoxy} phenyl ) azeti di n- 2- one;P%TJGB2095’[’”2’3{11 :

1- (4-fl uorophenyl)-3-[3-(4-fl uorophenyli}t3- hydr oxypropyl]-4-{4-[ N-(car boxyne
t hyl ) carbanoyl net hoxy] phenyl }azeti di n- 2- one;

1- ( 4- f | uor ophenyRY isdyfidxy, pedtilrostioxiyathokjcadolmydrbotoyyradpomil | casbofyor

{N-[ N- (car bexyiret hyl. . . )
car baroyl net%ﬁlélﬂ’ E:A}gér(rb]}é %T%I{BRBEI&“?H sg%sﬁu)teg o1 tc?ra?nalgyzqng gxmore substituents

1- (4- f | uor optientsd HonBRP3or RA-if & groumostiemyla 1A3 (ds\delpicd gong) whkreid: { 4- [ N- ( 2- hydr oxy
ethyl) car barmy#m;st h ‘]rﬂphenyl } azetidi n-2-one;

1- (4-fl uoropheny Q@B?yﬁ%ﬁ 4-fl uorophenyl) - 3- hydr oxypropyl ] - 4-{4-[ N- ( 2- met hoxy
ethyl) car banoyRiresd®% vk frtvepepiiently seieeteil tom-hgdroges; cafxy, Cr.galkyl and

3-(R-4-(R 't-:{)'utg'?yr}%ﬁl ).~ 3- (4-f1 uorobenzoyl met hyl sul phanyl) - 4-{4-[ N- (car boxyne
thyl) carbanoyl gt gx’y;’}fhen | | azeti di n-2- one;

3- (R) - 4- (R) - | - ( pReipppipetsl fram iviirgay, rostiapbridntpry), sthoxyperbenyl ebbigrysabeiany | | - 4- { 4- [
N (car boxyrg%gé)a)ld%kganoyl met hoxy] phenyl 1 azetidin-2-one; 1 1 JAN 2007’
WD 2004/ 005247 PCT/ GB2003/ 002811 -122-

3-(R)-4-(R)-1- (pkEAYyl ) - 3-[ 2- (t hi en- 3-yl ) - 2- hydr oxyet hyl sul phanyl ] - 4- {

4-[ N- (car goxymet ixlp)  car banoyl net hoxy] phenyl } azeti di n-2-one;

3- (.Ry-4- (R -1-(phenyl)-3-[2-(thien-3-yl)-2-hydroxyet hyl sul phanyl ] -4-{4-[] V-(
(R=a-{N-[(S)- 1583 boxy) - 2- (hydroxy) ethyl]carbanmoyi

} benzyl ) car banoymnagd axy] phenyl } azetidin-2-one; 5

3-(R-4-(R) -1 -(pheqyl - 3-(4-fluorobenzoyl net hyl sul phanyl )-4-(4-[N-((R)-a-{ N
[(S)-1 (carboxy)?3- (ﬁ{‘?droxy) et hyl ] carbanmoyl } benzyl) car banoyl net hoxy] phenyl
} azeti di n- 2- oneR*® istydroxy;

3 (R4 (R ok GRS ar delefie oht 04 ARV R PRS- (41

[ (S)-1-(carboxy)-2-(hydroxy)ethyl]carbanmoyl } benzyl ) car banoyl met hoxy] phenyl } a
zetidin-2- 10 Onﬁ;cmﬂ%ouﬁd w@%@g@%&ﬁki‘%ﬂ%&?‘ﬁﬂf ahl.eigght . solvate, solvate

of such a salt or a prodrug t process for preparing a
conpound of If@flwodophefifll)-3-43-(dafliphaphenal-SthyloayrepyH eleBHMNVa(R )ex-$84(3);[1-s ol vat e,

15 groups. ararsy SR bofemu Rtk E o R R T L Toes
of : ~ Pr oce® 13g-fluemplienyiy3 43-CofpowphehydB-Hydoryey i O (N-[R)-0-carboxy)
benzyl]carbamoylrmethoxy}phenyl)azetidin-2-one;
1-(4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]l-4-{4-[N-(carboxymethyl)
: ) carbamoylmethoxylphenyl }azetidin-2-one;
1-(4-flucrophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-(4- { N-[N-(carbox ymethyl)
25 carbamoylmethyl]carbamoylmethoxy}phenyl)azetidin-2-one;
1-{(4-fluorophenyl)-3-{3-(4-fluorophenyl)-3-hydroxypropyl]-4-{4-{N-(2-hydroxyethyl)
carhamoylmethoxy]phenyl }azetidin-2-one;
1-(4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-{ 4-[N-(2-methoxyethyl)
carbamoylmethoxy]phenyl }azetidin-2-one;
30 3-R)-4-(R)-1-(phenyl)-3-(4-fluorobenzoylmethylsulphanyl}-4-{4-[N-(carboxymethyl)

carbamoylmethoxy]phenyl jazetidin-2-one;
3-(R)-4-(R)-1-(phenyl)-3-[2-(4-flucrophenyl)-2-hydroxyethylsulphanyl]-4-{4-[N-
(carboxymethyl)carbamoylmethoxy]phenyl }azetidin-2-one;



OH (R)yYCN(R)a 0 (R8)~ wth a compound of formula (I111): Rl 0O Rl4 m
Nn RISRZI 20 ROR9O (M wherein L is a displaceable group; Prqc,F'ﬁENﬂﬁ,
reacting an acid of forrmula (I1V): 1 1 JAN 2007 WD 2004/ 005247

PCT/ GB2003/ 002811 -123 Oz (Ja OH ~~X~-Y ~ 1 R9 (R)- r' 1 NWd (R% (IV)

or an actlva\g,ggoogi,ﬁ,rhyatlve thereof; with an am ne of % .
Rta RL nRi z 5'm Process 3): for coggounds of formJIfP%’ﬁ Oﬁ:"\/#{ferel n R4 is a

group of formJIa (I'A); reacting a co nd of fornula (VI) wherein Rois
carboxy, or an activated derivative thereof, with an amne of formula (Vl):

R 7 R16 s ¥-RurRR1«pEny)8-2- ﬁlw—BRM—hyni@xrewwsumhwagis{w (cgromxymethgdunds  of
formul a (I)cﬂ)p,g;ﬁglr0 ln.{gth&ﬁpﬂeﬁ 1%2%@@_0@ formula (1A), Zis -NR35)C(O- and ¢
is 1, reacting ah aci ¥orrm|a ):
3-(R)-4-(R)-1-{phenyl)-3-[2-(thien-3-y. —2—hydroxyethylsu1phanyl]-4—-{4-[N-((R)-0L—{N—[(S)—
1-(carboxy)-2-(hydroxy)ethylJcarbamoyl }benzyl)carbamoylmethoxylphenyl } azetidin-2-one;
5 3-(R)-4-(R)-1-(phenyl)-3-(4-fiuorobenzoylmethylsulphanyl)-4-(4-IN-((R)-o-{ N-[(S)-1-
(carboxy)-2-thydroxy)ethylcarbammoyl }benzyhcarbamoylmethoxy]phenyl } azetidin-2-one;
and
3-(R)-4-(R)-1-(phenyl)-3-[2—(4—ﬂuoropheny_1)-2—hydroxyethylsulphany1]-4—{4—{N-((R)-0L—{N—
[(8)-1-(carboxy)-2-(hydroxy)ethyl]carbamoyl} benzyl)carbamoylmethoxy]phenyl } azetidin-2-
10 one;

ar 2 pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof. i )

. 18. A process for preparing a compound of formula (I) or a pharmaceutically acceptable
salt, solvate, solvate of such a salt or a prodrug thereof which process {(wherein variable
15 groups are, unless otherwise specified, as defined in claim 1) comprises of:
Process 1) reacting a compound of formula (IT):
CH

. Kr Y
_ (Rl)b N R4
o

RS,

-
R
M

with a compound of formula (TIL):

20

wherein L is a displaceable group;

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



OR ORI6 f.~ ~l SOHOn NmNpP, X\,y R RR3 RuO (R)b N(R7)d OQ

R6)o (VI1) 15 or an activated derivative thereof; with an anine d&f1 JAN 7007
formula (MI1): | 1 JAN 2007 WD 2004/005247 PCT/ GB20031002811 -124- R17 18
HRL Jr ~Rs (VIlIl) Process 5): for conpounds of fornmula (1) wherein Rl4

i*s a group OJ”PW’P@M (I'A) and Rs is a group of for m#" ?{0 z's%jlr eacting an
a 25 :

acid of fornu wherein R14 is a group of formula R18 is
carboxy, or an activated derivative tht3eof, with an amine of formula (1X)
20 21 R,NH R19 (I1X) Process 6): reacting a conpound of formula (X): R |
OR14 UNM XY RO ROR12R13 (R )b NTH ~")a O 10 (0Qw th a conpound of
formula (XI): L'~ Q o

n OH

X _-Y R
(R’)u@/ N ®D
T Q

®RS),
V)

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

2 | Rgm\

R! ll{w
5 V)

Process 3): for compounds of formula (I) wherein R' is a group of formula (IA); reacting a
compound of formmula (VI) wherein R%is carboxy, or an activated derivative thereof, with an

amine of formula {VI):
RV R16
18
RT 7 2y [ e

das
10 (VD

Process 4): for compounds of formula (I) wherein R%isa group of formula (IA), Z is
. ) NR**)C(0)- and q is 1; reacting an acid of formula (VII):

0 R 1 0 ' RIG
OH
Sy fire oy
XvY , R R 1&{ R“ ‘RIS O
(R*)b@ L,
T
RS),
(VII)

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




(R-)~ (XI) wherein L is a displaceable group; 15 Process 7): for conpounds
of fornmula (1) wherein Xis selected from-0-, NR'- and -S(O) a V\here]i7i1 ENis
0; reacting a compound of formula (XI1): 1 1 JAN 2007 WO 2004/ 005247 ' JAN 2007
PCT/ GB2003/ 002811 -125 11 ( is O *n '"NR12 LAY RO RRo Rrs N(Rd 0 (R6)O
(XID wher ewp doodesszar di spl aceabl e group; with a conpopggcsshesfogisiul a (XI11):
Il (R)b 5 (XIH Process 8): for compqunds of fornmula (I) wherein Xis :
selected from-0-, -NRX- and -S(O a7 “Wherein a is 0; reacting a conpound of
formula (XIV): On Ro NRgM HX'Z RO RoRg ON(R7)d "'~"Q(R6)cC
(XM 10 with a conpound of fornula (¥, L (R )b (X~ whereinL is a

di spl aceabl e group; Process 9): for} ounds of formula (1) wherein Y is
selected from-0-, -NRW and -S(Q) & - = g%
(V)

Process 5): for compounds of formula (I) wherein R™ is a group of forrnula (TA) and R¥isa
group of formula (IB); reacting an acid of formula (I) wherein R*isa group of formula (TA)

5 andR"%is carboxy, or an activated derivative thereof, with an amine of formula (IX)

20
ot
R-T ;NH

l
R19

@) )
Process 6): reacting a compound of formula (X):
Ru
R14
I R12
XY R® RO RY
(Rl )b@ NH (RT)d
0
10 X)
with a compound of formula (XI):
®S),

wherein L is a displaceable group;
15 Process 7): for compounds of formula (1) wherein X is selected from -O-, -NR*- and -5(0),-

wherein a is 0; reacting a compound of formula (X1I):



15 wherein a is 0; reacting a conpound of formula (XVlI): 1 1 JAN 2007 WO
2004/ 005247 PCTI GB2003/ 002811 -126 R' 14 n Nj12 RO RRO R13 N (R?i_),(‘i *aﬂ?
(R6). (XVI) wth a conmpound of formula (XVIl1): X<.L } (R )e-~ A (’%l
wherein L is a displaceable group; Process 10): for conmpounds of fornula (1)
wherein Y is selected from-0-, -NRZ- and -S(O a- wherein a is 0; reacting a
conmpound of Wwonmdba247XVII1): O R" 14 Rn | Rl2 L ROpRI/Geiaos Wd O (R6)cC
10 (XVI11) wherein L is a displaceabl g,group; with a conpound of formula
(XIX): Xl-~IYH (R)b O (XIX) Process 11): for conpounds of forrmula (1)
wherein X or Yis -S(OQa and a is 1 or 2; 15 oxidizing a conpound of fornula
(I') wherein Xor Yis -S(Oa- and ais 0 (forjco unds of formula (1)

wherein and ais 1 or 2) or ais 1 or o d frula (1) wherein and
ais ‘
| R0
L._-Y R? R R
o N ; _
R,
(X1
wherein L is a displaceable group; with a compound of formula (X1II):
s HX
7
J (Rl)b
5 (X1I)
Process 8): for compounds of formula (I) wherein X is selected from -O-, -NR™- and -5(0).-
wherein a is 0; reacting a compound of formula (XIV): |
' Rl
| . Ri2
HX._-Y R® RY RP
L ®
e
®®),
7 (XEV)

10 with a compound of formula (X'V):

L
ke

XY)
wherein L is a displaceable group;

Process 9): for compounds of formula (I) wherein Y is selected from -O-, -NR* and -5(0)s-
15 wherein a is 0; reacting a compound of formula (XVI):



2); and thereafter if necessary or desirable: 127 1 1 JAN 2007 i)
converting a conpound of the fornmula (I) into another conpound of H@AN w0
formula (1); 1i) renobving any protecting groups; iii) formng a
pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodrug; or iv) separating two or nore enantioners. 19. A pharmaceutical.
conposi ti on WO2WeBHpri ses a conpound of fornula (1) ,PGrGE;003/002811 '
phar maceutically acceptable salt, solvait¥- sol vate of such a salt or a
prodrug thereof, as claimed in any one of clains 1-16, in association with

a pharmaceutical |l y-acceptabl e diluent or cargi er pi20. A conpound of the
formula (1), or a pharmaceutically acce prig salltF Equate, sol vat e of

such a salt or a prodrug thereof, e of clainms 1-16, for
use in a nethod of prophylactic erapeutid ®iegfment of .a warm bl ooded
ani mal, such as man. 21. theRior Bl aX1), or a

pharmaceutical |y acceptable saltl, sol®yje, solvate of such a salt or a
prodrug thereof, as clai med~#h ape of clainms 1-16, for use as a

medi canent. 22. Use of a corrpounthe formula (1), or a pharmaceutically
acceptable salt, solvate, solvate~f\such a salt or a prodrug thereof, as
clained in anyone of clains 1-16, in @®% nmanufacture of a nedicanent in the
production of a cholesterol absorption inhibitory effect in a warm bl ooded
ani mal , such as man. 23. Use of a conpd¥¥%B of the formula (1), or a

phar maceut i cath ¥ coxpeeft @drumdkyin:sol vate, solvate of such a salt or a
prodrug thereof, as clained in any one_of ¢l ai 1-16, in the manufacture
of a nedi canment for the treatnent of S5 ¢ '\p'}i'g;em c conditions in a war r’r‘r)
bl ooded ani mal, such as man. 24. (®hg of a conmpound of the formula (1);
or a pharmaceutically acceptable salt,™solvate, solvate of such a salt or a
prodrug thereof, as clainmed in any one(@¥Icl ains 1-16, in the manufacture
of a medi camegt B pr. use inar?i he lproducti on of a chol esterol absorption

i nhi bi tory efPaap iR BRIEFRUTYBed animal, such as man. 128 1 1 JAN 2007
25. The use Bfocars é@)nfoocomthoodids ohfemhids @uvberdih ¥ is eiecad fhar-0g ¥R bieiaB(O),-
acceptable s . Y, It or a prodrug thereof, as
clainmed in aﬁbér%lﬁg%gf%tgﬁ{ig%c%%go}ﬁ?ggfﬂﬁﬁaMﬁuf acture of a nedicanent for
use in the treatnent of hyperlipidaemc condytioms in a warm bl ooded
animal, such as man. 26. Use of an effectil anount ﬁfm a conmpound of formula
(1), or a pharmaceutically acce a sol vate of such a salt
or a prodrug thereof, as clained ny ore of | cRBips 1-16, in the

manuf acture of a nedi cament n thé‘gpr Ruct Fon of a chol esterol

absor ption R,

(R,
10 (XVYI1I)
wherein L is a displaceable group; with a compound of formula (XIX):

X _-YH

(X1X)

Process 11): for compounds of formula (I) wherein X or Y is -S(0)s- and a is 1 or 2;

7

15 oxidizing a compound of formula (I) wherein X or Y is -S(O),- and a is 0 (for compounds of
formula (I) wherein and ais 1 or 2) or ais 1 (for compounds of formula (I} wherein and a is
2);

and thereafter if necessary or desirable:



inhibitory effect. 27. A conbination of a conpound of formula (1), or
pharmaceutically acceptable salt, solvate, solvate of such a salt of
prodrug thereof, as claimed in any oné’of clainms 1-16, and an HVG Co
reductase inhibitor, or a pharnmaceutically acceptable salt, solvate,
of such a salt or a prodrug thereof. 28. A conbination according to
27 wherein the HMG Co- A reductase inhibitors is selected fromfluvas
| ovast ail) canvering s asthpdund of thefaaiuii (Drintoahothstasinpbiril, of ¢ fornads € n,
bervastatin, dalvastatin, pitvastatin, nevastatin and rosuvastatin, o

phar ma
pr odru

CPOXINGANY HEERHRHBEUBS t | sol vate, solvate of such a salt or
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conbi nation a ing to

ains 29 or , In a

phar macisysdpesdting tao oeptoabbmantiolngemt or carrier. 3 0. The use of a
conbi nation according to either of clains 27 or 28, in the production
chol esterol lowering effect in a warm bl ooded ani mal, such as man. 31

use of

treatment of ~ hyperlipidaem c conditions in a warm bl oode
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21. A compound of the formula (I), or a pharmaceutically acceptable salt, solvate, solvate of

such a salt or a prodrug thereof, as claimed in any one of claims 1-16, for use as a medicament.

22.  Use of a compound of the formula (I), or a pharmaceutically acceptable salt,
solvate, solvate of such a salt or a prodrug thereof, as claimed in anyone of claims 1-16,
in the manufacture of a medicament in the production of a cholesterol absorption inhibitory

effect in a warm-blooded animal, such as man.

23. Use of a compound of the formula (I), or a pharmaceutically acceptable salt, solvate,
solvate of such a salt or a prodrug thereof, as claimed in any one of claims 1-16, in the
manufacture of a medicament for the treatment of hyperlipidaemic conditions in a warm-

blooded animal, such as man.

24.  The use of a compound of the formula (1), or a pharmaceutically acceptable salt,
solvate, solvate of such a salt or a prodrug thereof, as claimed in any one of claims 1-16, 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.
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25.  The use of a compound of the formula (I), or a pharmaceutically acceptable salt,
solvate, solvate of such a salt or a prodrug thereof, as claimed in any one of claims 1-16, in the
manufacture of a medicament for use in the treatment of hyperlipidaemic conditions in a warm-

blooded animal, such as man.

26.  Use of an effective amount of a compound of formula (1), or a pharmaceutically
acceptable salt, solvate, solvate of such a salt or a prodrug thereof, as claimed in any one of claims
1-16, in the manufacture of a medicament for use in the production of a cholesterol absorption
inhibitory effect.

27. A combination of a compound of formula (I}, or a pharmaceutically acceptable salt,
solvate, solvate of such a salt or a prodrug thereof, as claimed in any one of claims 1-16, and an
HMG Co-A reductase inhibitor, or a pharmaceutically acceptable salt, solvate, solvate of such a salt

or a prodrug thereof.

28. A combination according to claim 27 wherein the HMG Co-A reductase inhibitors is
selected from fluvastatin, lovastatin, pravastatin, smvastatin, atorvastatin, cerivastatin,
bervastatin, dalvastatin, pitvastatin, mevastatin and rosuvastatin, or a phannacéutically

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

29. A pharmaceutical composition which comprises a combination according to either of claims

29 or 30, in association with a pharmaceutically acceptable diluent or carrier.

30. The use of a combination according to either of claims 27 or 28, in the production of a

cholesterol lowering effect in a warm-blooded animal, such as man.

31.  The use of a combination according to either of claims 27 or 28, in the treatment of

hyperlipidacmic conditions in a warm-blooded animal, such as man.
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32.  The use of a combination according to either of claims 27 or 28, in the manufacture of a medicament

for use in the production of a cholesterol lowering effect.

33.  The use of a combination according to either of claims 27 or 28, in the manufacture of a

medicament for use in the treatment of hyperlipidaemic conditions.

34. Use of an effective amount of a combination according to either claims 29 or 30 in the manufacture
of a medicament for use in producing a cholesterol absorption inhibitory effect in a warm-blooded animal

such as man.

35.  Use of an effective amount of a combination according to cither of claims 29 or 30 in the

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



