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FOR THE TREATMENT OF HYPER DI TIONS This invention relates to
benzot hi azepi ne derivati VGSWWIWH’W@ utically acceptable salts,

sol vates, YQAWAP%E? of such salts and prodrugs thereof. TRELEB3/02499

benzot hi azepi nes possess 5 ileal Dbile acid transport (I1BAT) inhibitory
activity angemessy dinighyriisvenvdsife irBriZRerNs edudertr T TRESRASE oft at es
associ at ed wvwhrinppetMzc peataermoss condi tions and they are useful in nmethods
of treatnment of a warm bl ooded ani mal, such as man. The invention al so
relates to processes for the manufacture of said benzothi azepi ne
derivatives e 0sitlo ont al i n and to their
use in the manngm uergggno ake% bcn%nB{azeptnl(‘)e clﬁﬁﬁ @K‘F%aceu égniﬁccﬁﬁtra% bl ooded
ani mal , suelts, sslvarensolvdtesicf smlshkkmﬂmdr@ﬁhdngqﬁ.erﬂesqobedaﬂmazepmwﬁmstm@ns
associ at vat e centfrations o ot al. ol est er ol
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Car di ovasamd mandﬁmaaﬁsmdﬂbe‘ﬁmh defiVativesitd ﬁ]ﬁﬂﬁ@eutﬁfapécﬂg%hﬁ%' s fromthe
Anerican Heart As 6’(8} i on" S, Benjamin |., Burke et al;
Circul ati §ﬂntali’§‘§§ tofll%rélus%‘)t e 'éfla‘ftléliequigle%cﬁlﬁertth'@ iphibig AT ingh of bil e

aci ds Wd Riimtt)Soded WiiRA Qhichtadehannt estinal tracts is found to reduce the
| evel of chol esterol. Previous established t herapi es to reduce the

concentration &fis WRtikeaye et hypetipidpemiciegpditionstsseeiated pridalavaiad with 20
AVG COA 1 Q@héch@atont BRioRd iRk er IRl fivlidnkiy ﬁﬁk&an eheiudst 54 MBPEQL 1 1 and

fluvastatin, or treatment with bil eaC| ders, such as resins.
Frequent | ﬁaqjgéﬁorwpqdpva@pw phergeglesotig diseaes (forjinstange Goraieay HsuyPispasere and

Vet abol | S PE e REE, WorPRARCPEL RAHARY, ColehER ChIR P BB 1
Eri kssold NPOORUIADS 19504P3 W‘Qnabe@ iand Gardiomascillpi Distaseryd St@a@nt foOHeAhOard 4)
Y e A NS ORLRORER by Ol DA 1
physi ol ogi(gedulatipm, d@%%§0wlah4ﬁhlm¢rﬁeringmm tl;nd @celation d)frt&lelahelmmtbm thehe | BAT
e ot o g o B L AL P L
chol est er dherapi¢sto nainsy/the eoricentejon bﬁcﬂm&mcr@ 1dwpe,cﬂ©ﬂinelﬁﬁcer dahfdhit vith
proper tiOe %"I'MG-COA reductase inhibitors, preferably statins such as simvastatin and fluvastatin, or
treatment with bile acid binders, such as resins. Frequently used bile acid binders are for
instance cholestyramine and cholestipol. One recently proposed therapy (“Bile Acids and
Lipoprotein Metabolism: a Renaissance for Bile Acids in the Post Statin Era” Angelin B,
Eriksson M, Rudling M; Current Opinion on Lipidology, 1999, 10, 269-74) involved the
25 treatment with substances with an IBAT inhibitory effect.
Re-absorption of bile acid from the gastro-intestinal tract is a normal physiological
process which mainly takes place in the ileum by the IBAT mechanism. Inhibitors of IBAT |
can be used in the treatment of hypercholesterolaemia (see for instance “Interaction of bile
acids and cholesterol with nonsystemic agents having hypocholesterolaemic properties”,
30 Biochemica et Biophysica Acta, 1210 (1994) 255- 287). Thus, suitable compounds having
such inhibitory IBAT activity are also useful in the treatment of hyperlipidaemic conditions.
Compounds possessing such IBAT inhibitory activity have been described, see for instance
compounds described in WO 93/16055, WO 94/18183, WO 94/18184, WO 96/05188, WO
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30 Biochem ca et Biophysica Acta, 1210 (1994) 255- 287). Thus, suitable
conpounds having such inhibitory |IBAT activity are also useful in the
treatment of hyperlipidaem c conditions. Conpounds possessing such | BAT
inhibitory activity have been described, see for instance_ conpounds
descri bed WP WPY% 16055, WO 94/ 18183, WO 94/ 18184, WO 9BFHEREYMM0 1 ||
VILE VL FEErrer rre/ vt/ vt 1 1. *ACTI ONF WO 03/ 106482
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EP O 864 dspec his invention relates e ‘'use of the
conpoundso@B8120eWIONVIE68906, W Oi 01/661583, WO H2/500i 1, FFO 63/6207D AWM @3/@2R2hH,t | ons and

di sordegs yper i ni m pertrigliceridem a,
hyper be aﬁ&gﬁgpgﬁgBﬁ@ﬁ“ﬁﬂggggimpg%y?&%yggrprebetalipoproteinenia (high
VLDL), hyper chxlf@ttict aspBaof this iyentibh pdqesab eensevfthe bytpgouabodfelsd iavekioni a, 10
hyper | i popr ot ei nem a a;% hypoal phal i popr.ot ej nem.a %%ow,H .. I'n addition
these coffpBaiermenof d BE% "togd‘['}@nslfélgﬂﬂ)r Brsughas P?ﬂ}@%‘%‘&ﬁ and treat ment
of di ffergyfertfiblidtii@ethia, l%@fﬁ%ﬁaiiﬂi}ﬁotﬁﬂ&ﬂia%ﬁi RLDE),056érpreB&hlspoproteinemia
arteriosclerosis, arrhythm a, hyper-thro Qth_COﬂdI%IOﬂS, vascul ar
dysf unct i thigh ¥RBb) frparehylorgictonsraie; Rypolipppaqteins i hyperchleStaNEMA. hear t _
di seasgy, nyfeRigdpRYARmih ad Wp%ﬁ?@:ﬁ’@o S ae Al HDY).ah Gldigsn, tREYI na pectori s,
peri pheral “'vascul ar di seases, 15 |n?Iannat[on of cardiovascul ar tissues
such as heempoundsiry expectod sl wefyl ©r thermreientinn aad greytarenisof diffaseng pliniead,
stenosis, ¢ 50%991?(:%%5 afﬁ@l%géfér_@éis,Bﬁ@x%é@lﬁrosi‘é?a?ﬁ?{hﬂﬁa,fh?%ér}fhr%hfb@@é%ndi'ti_@hgfOCyt es,
monocyt es and/ or macrophage infiltration, infinal i ckeni ng, nedi al
t hi nni ng, visaflecdysbwstien endothgligli dysflangtionuhieart Saikyrey gerondry hearhdissd¥sdsi s, st roke
and transi ' ] : : Ve N L ' t he
discoveryhﬁﬁ%?&%ggﬁgg%&ﬁghggi ﬁ%?ggﬁ%ﬁig@£@§ﬁ%@§%ﬁ§h§§¥%§?§?ﬁg yggﬁhibit
| BAT. 36c mflammetiot bEsrdio@satgaissuesisuch abkeagf vahedsiras¢ulatute cartetiesomtd rveims, of
di sease s J: i i ni i L il cordingly, the
br esent | BRAPMGIRAGIE G dalouRENL AR R WO

monocytes and/or macrophage infiltration, intimal thickening, medial thinning, infectious and

surgical trauma and vascular thrombosis, stroke and transient ischaemic attacks.
The present invention is based on the discovery that certain benzothiazepine
20 compounds surprisingly inhibit IBAT. Such properties are expected to be of value in the
treatment of disease states associated with hyperlipidaemic conditions.

Accordingly, the present invention provides a compound of formula (I):
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25 wherein:



NNORL ab5l~y R4 OHR2 MeS Na (I) 25 wherein: WO 03/106482

PCT/ (B03/ 02499 -3- Rl and R2 are independently selected from Cl. 4al kyl; R3
i s hydrogen, hydroxy or halo; R4 is Cl_4alkyl optionally substituted by
hydr oxy, net hoxY and nethyl S(O a wherein a is 0-2 5 R5 is dr ox

HOC( O) CH( REYNIY164B% i s sel ected from hydrogen and Cl1_3al R?T"%ﬁ%"?%%al ly
substituted by hydroxy, methoxy and ngt.hyl S(O a wherein a is 0-2; or a
pharmaceutical |y acceptable salt, solvate, solvate of such a salt or a

prodrug there 2t Wpe and R2 are both butyl, R5
i s hydr oxy angﬁlﬁld\& a_rLeOmH%’t E‘Eﬁ ?%‘F’rcté‘{bﬁﬁ? r'“r%tugyl sul phi nyl net hyl ,
2- et hyl t hi oetRyis hydmgknohymmyrgtlhalo met hoxyrret hyl ; R3 is not hydrogen; and

with the provigg. tha en and.. r

HOG( O) Cri Re) NHRC s ﬁg-ﬂ@vlmﬁyﬁ‘?%%!& F}&S?‘.ﬁ?ﬁ*@ﬁyﬁ%ﬂ” éne?%ﬁ%& 8%‘%&*‘#4‘% Oa getein a, oy
lrjlydro%eg ISIF?JZt his specification the term"al kyl" includes bot h strai ght and
ranched chain_al kyl "Cl. 4al kyl " and Ci1- 3al kyl

i ncl udeg net hyR, ISQVWT‘Y%#B§F%)E§{(R§WS i sopropyl. However, refergnces to
i ndi vi dual al kgt 1s@él@é€&5fr§rﬁ%?d@§en 496 TR Yylkyl apBorae eubkiitatefl Oy hiydrexy,st r ai ght

chained version only and references to individual branched chain alkyl

gr oups su@?tf@ya“q@%}‘@@)hw gfeip as‘ﬁ@@rf ic for the branched chain versi on

only. A spm bl?ahné‘&ﬂtY&ﬂSr e t@@l@'sz!d?%oli'ﬂe s@Ivb@rof suirdiaGalk 6r a pro@rf eerdof;hal 0"
refers to fluoro, | or o, B 0. Asujtable harmaceutlcally

accept abl é’ltbémqpr@Ylscathétdﬁl‘f?@%Gn@)R E‘-ﬁé’lo'ihrhl‘%ﬁ dﬁhYdéoxyfa&p 28 exanpl e, an
aci d- aqg ﬁ@h}eth?f n%trfasfigs:ilgﬁﬁfgﬁné&ﬁ 1tilﬁqeﬂh?r{tﬂ8éthﬁ rh)Wfo‘}ﬂeﬂh?l sufficiently

basi c dition sal an inorganic
oL or gani mestmwmethyir Reis awpiysirogey:cind avithdhq mrowsg/thab\bhe@rﬁ @nnguprs frgthi utyl,
phosphori ¢s | G ; I tabl e
phar maceugl caqi‘{)é @g%g%t a ’gR 5 gﬁ(ﬁ%@ﬂa&hﬁpﬁjndﬁg?rg%yr?lééa?y%\?gﬂ% f‘éggl@ﬁlgép S
sufficiently ami tHisspécﬁicatioraﬂhkedrﬁn“akv%ilincélaﬁes both etraight ang branched olkin atkplr

pot assi um.s alpg ’For examp e, al. t’l.a,alkyl” and C;.salkyl includes methyl, ethyl and propyl and

15 isopropyl. However, references to individual alkyl groups such as ‘propyl’ are specific for the
straight chained version only and references to individual branched chain alkyl groups such as
‘isopropyl’ are specific for the branched chain version only. A similar convention applies to
other radicals. The term “halo” refers to fluoro, chloro, bromo and iodo.

A suitable pharmaceutically acceptable salt of a bompound of the invention is, for

20 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, trifluoroacetic, citric 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

25 earth metal salt, for example a calcium or magnesium salt, an ammonium salt or a salt with an
organic base which affords a physiologically-acceptable cation, for example a salt with
methylamine, dimethylamine, trimethylamine, piperidine, morpholine or
tris-(2-hydroxyethyl)amine.

The compounds of the formula (I) may be administered in the form of a pro-drug

30 which is broken down in the human or animal body to give a compound of the formula (I).

Examples of pro-drugs include in vivo hydrolysable esters and in vivo hydrolysable amides of

a compound of the formula (I).



25 earth netal salt, for exanple a calciumor magnesium salt, an ammoni um
salt or a salt with an organic base which affords a

physi ol ogi cal | y-acceptabl e cation, for exanple a salt with nethylam ne,
di methyl anii ne, trimethylam ne, piperidine, norpholine or

tris-(2- hy&%‘i?%‘t A1) anine. The conpounds of the fornmul ECVCPHRY*be
admnistered in the formof a pro-drug4-30 which is broken down in the
human or ani mal body to give a conpound of the formula (I). Exanples of
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An in vi \)nydmxgl rgrdup $qfrexamsplesa pifanaaccui v1aegeRspble prterivdrighuis Byqralyseddmihgi ni ng
car boxy a%%g?ﬁ%%gi‘gpﬁoﬁﬂﬁe X p %2004 §r 2GR @Fﬂ%@é‘?}{a}ﬁ%&ﬂc §:C€pt abl e

ester whi uman or ani na to produce the
par ent acacde;mableadste@&mk cartonytindibde Qhakomoetityl csdr §0r awmpic aigmexsesett@rls for

carboxy_i de Cl-6al ne ter for nmethyl, 5
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X y y | or exanpl e

5- net hyl - ‘ﬂ‘%P’Gﬁ@F‘E‘Hﬁ%"@H Ftﬁrétf?ﬁﬂxmglﬁg m%ﬂfylélafﬂ%;@e%?%%@gl {"liu esters

for ex amot safkoRTRafbRN Y6 Ry ¥diers Yo lekathple D ahneffrk ydaebony 1ok yeehlyl ahd maybcc ar boxy

group in the conmpounds of this invention, 10 An.in vivo hydrol ysabl e ester

of a conpiimed ¥EY PPébQ’Wr&WHPa‘"(ﬂBCOEE’HWQFHfW&‘BVWB’P oxy group includes

i nor gagoc est eAr?m%%huy%&lﬁQﬁl@ Eﬁ&t&a%ﬁﬁ‘nﬁélﬁld@ﬂdle&o@ﬁﬂd @Xxyorkinihg £hykexy and
rel at ed conmpounds which as a result of the in vivo hydrolysis of the ester

br eak downgroup iyiclndes inprganie essers suphds BhasPRptesers mdonpyidxyalkylethersangdyy al ky!
sthers 1 NEdidteo Sﬁrﬂféx-ﬂ;géh RteRfibe ug i b AR PEORE B bpeskadl B A

sel ection’ o |vo hydr ol ysa e ester formng groups 15 for hy roxy
i ncl ude athle@myﬂ hydhﬁygmulp Emmqrhgslcdaacyloxmllcyl stibsstindlude adetpesmethpixy and

phenyl ace al k carb :
R e o (SR
car bamat e o hydhoRy iﬁylluaamnaﬂgewﬁzogn ﬁhen@hédi@ayaelﬂisyﬂutedﬂixmml ad of
substituents on benzoyl % z no 51 no, and BJi E)a%gczlbno I la froma
ring nitrBaMasatdnalbeayearoam i ieivealhyl sHRenRls Sife) 4t an}% % on of the
benzoyl riyvog; u&%&eﬁ}nﬁhlaﬁcymfwﬁmglqro @ve ¢atbaviaws), h;ad«ymrms@bétgl adi de of a
conpound of the formula (1) _cqontalnipng a garbox gaN{_s rrE a
N- C1_6al kyaberyasatyldixamples it RyAstimRnte en E‘?Péﬂylé%clu%‘%éﬁﬁ\?‘fl %P?{%‘me‘lx@ﬁﬁ opyl ,
N, N-di met Ia6hy 2 ANpSi Y en Mo il Y meRiy 1AM petu ttd1ibl 3267 41osition of the benzoyl ring.
20 A suitable value for an in vivo hydrolysable amide of a compound of the formula (I)
containing a carboxy group is, for example, a N-Cysalkyl or N,N-di-Ci.¢alkyl amide such as
N-methyl, N-ethyl, N-propyl, N,N-dimethyl, N-ethyl-N-methyl or N,N-diethyl amide.
Some compounds of the formula (I) may have chiral centres and/or geometric
isomeric centres (E- and Z- isomers), and it is to be understood that the invention
25 encompasses all such optical, diastereoisomers and geometric isomers that possess IBAT
inhibitory activity.
The invention relates to any and all tautomeric forms of the compounds of the formula
(@) that possess IBAT inhibitory activity.
It is also to be understood that certain compounds of the formula (I) can exist in
30 solvated as well as unsolvated forms such as, for example, hydrated forms. It is to be

understood that the invention encompasses all such solvated forms which possess IBAT

inhibitory activity.



Some conpounds of the formula (1) may have chiral centres and/or geonetric
isoneric centres (E- and Z- isoners), and it is to be understood that the
i nvention 25 enconpasses all such optical, diastereoisonmers and geonetric
i soners that possess IBAT inhibitory activity. The invention relates to
any and al V"Ot'gﬂt'ﬁﬁ%rl c forns of the conpounds of the for RGF&B12%t hat
possess | BAT inhibitory activity. It Lg.also to be understood that certain
conmpounds of the forrrul a (I) can exist in 30 solvated as well a

unsol vat ed forns ﬁ Vaue Ci{z ﬁxw%dlﬁyqlc aa%%hofvgrm vmegﬁa}t&lggd

under st ood thglp‘t1 |on *ericohpasses all such so vat ed f'orns which
possess |\Rfste appt’dpnlatetvﬂﬂyaracdf thei definitivh®, 013inds0B 4@Rodb@EnteBeldred hagmbefgre ogpeci f i ¢
val ues of R1, R3, R4, R5 and R6 are as follows. Such values nmay be used
wher e apptteéﬁ&?qﬂ&fe with any of the definitions, clains or enbodi nents
defined herei rlﬁ&ﬁ@kéax@lbotth&ﬂtﬁi nafter. RL and R2 are both butyl. 5 One of Rl

and R2 is ethyl and,the_ot is hydrogen or hydroxy. R3 is
hydrogeh. R3'@ @oﬁRh?B‘foV qﬁharldstg%‘é%%rdt lé"gfmlrrom Cl al kyl, hydroxynethyl,

1- hydr oxyet hylg? lmda@ewasehy&bxy 10 met hyl t hi onet hyl , net hyl sul phi nyl met hyl ,
nmesyl met hyl, 2-jmet hyl t hi oethyl, 2- nethyl sul phinylethyl and 2-mesylethyl.

R4 is select ed{flt ?&Pthyl and ethyl. R5 is hydroxy. R5 is
HOC( O) CH( R6) NHk3.is g@@gs sel ected from hydrogen, nethyl and hydroxynet hyl .

The chiral centre a C (R4 NH f the S co ration.
The ch:ral cerﬁrléSQi*tC“{dF@HgQ@g%a@*yé %1’((0;05‘%‘1‘@{%((&‘%4’@’3 Y1 Rt RYIEHY :'gﬂrat:on.

][ gr a f ‘ibt W{hmﬁ&ﬁ&h?lgﬁgﬁggulbﬂmwfr%é?%luﬁlﬁgiyﬁ zm)aéttiyldﬁsttt@t ,2onmpound of
methylsulphinylethyl and 2-rnesylethy1
R* is selected from methyl and ethyl.
R’ is hydroxy. ,
R’ is HOC(O)CHR®)NH-.
15 RS is selected from hydrogen, methyl and hydroxymethyl.

The chiral centre at (RSC(O))C*(R4)(I-I)(NHC(O)) is of the S configuration.
The chiral centre at (R5 C(0)C*RHH)(INHC(O)) is of the R configuration.
In a further aspect of the invention there is provided a compound of formula (I) which

is a compound of formula (I'):
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20
a
wherein:
R* is selected from Cy_salkyl, hydroxymethyl, 1-hydroxyethyl, methoxymethyl,
methylthiomethyl, methylsulphinylmethyl, mesylmethyl, 2-methylthioethyl, 2-
25 methylsulphinylethyl and 2-mesylethyl and R? is hydroxy; or



000 NHOIY ~O H RA O MSNG6 20 (I'") wherein: R4 is selected from
Cl. 4al kyl, hydroxynethyl, 1-hydroxyethyl, nethoxymethyl, methylthionethyl,
nethylsulphlnylnethyl, mesyl met hyl , 2-net hylthioethyl, 2 25
nethylsulphlnéleth and 2-nesylethyl and R3 is hydroxy; or WO 03/106482
PCT/ GB03/ 024%%/ R4 is selected from Cl-4al kyl, 1-hydr 8%V&EA3/$29
nmesyl met hyl , 2-net hyl sul phi nyl ethyl amgl 2-nmesyl ethyl and R3 is hydrogen;

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

rod th
N e e b
( R) a- [ N afd Bmedylehylpod Réisipidiogersar banoyl | benzy!

} car banoy| m@tﬁ%ﬁg%c)e%l&faﬁg%c%g ﬁfe %lp 3§8‘lrv%y ]soﬁllag%? Zhy s%l% 8P1 P®drug thereof.

1,1- dloxo°§a 0- 8- (N
(R) a-[N -((9 Smtabh:rcbnwmtbpf/ﬂl)a inventidyanglyde} benzyl

carb t 3
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(R-a-[N cér(a&)loﬂ]b@ﬂybm@blmbylh)embﬁy)cm barretydhldreriz3 berzothiazepine;

carbannylnethoxyé 5-tetrahydro-1, 5-benzot eP g

(1 1- di oxold do atdy?u-t?ﬂ =SoPhepyir I~ ?16%161?}9186% HRha([&J_ &%) carboxypropyl)
R -a-[N - L DDy e;

} oo banoy FEEE R o e e aepine

1, 1-di ox o-1a,-&omb B.atdjuty- iaﬂ@nyﬂ-i—mﬂmktlnywt(wrHRBOL([N_ {(S)-1-carboxybutyl)

(82 0, oty 00 RS BN GRS e,

1, 1- di 0x0-13.-Giokld-BBtdibuti- phisenyl-7-thetimptthigl8t (V- (RB o [N-((8)-1-carboxy-2-

GIFRGRIE IR o, TETHILSIST MhY iy se—

%R;L g' F)Iil 0_1‘?1( %1)05_36 _@gaclﬂnggl ?gﬁ‘éﬂw -7-fretB 1t et (V- QRBol IN-((F)- 1-carboxy-2-
methylbutyl)carbamoyl]benzyl}carbamoylmethoxy) -2,3,4,5-tetrahydro-1,5-benzothiazepine;

15 1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-o-[N"-((S)-1-carboxy-3-
methylbutyl)carbamoyl]benzyl jcarbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N"-((S)-1-carboxy-2-
hydroxypropyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-
benzothiazepine;

20 1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{(R)-a-[N'-((S)-1-carboxy-2-
mesylethyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-o-[N"-((S)-1-carboxy-3-
methylsulphonylpropyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-
benzothiazepine;

25 1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-a-[N'~((S)-1-carboxy-3-
mesylpropyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-a-[N"-((S)-1-carboxyethyl)
carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-o-[N'"-((S)-1-carboxypropyl)

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



hydr oxypr opyl ) car banoyl | benzyl }car banoyl met hoxy) -2, 3, 4, 5-tetrahydro-1, 5-
benzot hi azepi ne; 20 1, 1-di oxo-3, 3-di butyl -5-phenyl -7-nmet hyl thi o-8- (N1
(R-a-[N-((S)-1-carboxy-2- mnesylethyl)carbanoyl]benzyl }
car banoyl nmet hox %’ 2,3,4,5-tetrahydro-1, 5- benzot hi azepi ne;
1, 1- di oxo- BV,OJ’PG?'/ 8% yI - 5- phenyl - 7-met hyl t hi 0- 8- (Nt PCT/GB03/02499
(R -a-[N -((S)-1-carboxy-3- nethyl sul phanyl propyl ) car banoyl ] benzyl }
car banoyl met hoxy) -2, 3,4,5 -tetrahydro-1,5- benzot hi azepi ne; 25
1, 1-di oxo: 3, 3-di butyl - 5.phenyl.- 7- h i,05.8-
(R -a-[N l’?@"-"ﬁ%&%ﬂﬁi’ﬁ%"%&é y‘ft@fohb%wa@ﬁa%@}l (¥53‘elﬁ"za§?°"}‘/ 2
car banoy| neihpxopyt)earBardeydl-4-Ridrakypeiizyt Jearbameylmethbk Yy2xhi S ectrahydro-1,5-
1, 1-di oxo- 3, 3-di byt yl - 5- phenyl - 7-net hyl t hi 0- 8- (N-1
(R) - a- [ N buegiazeping noxyet hyl )  car bamoyl | - 4- hydr oxybenzyl }
car bamoy! ethaeyd,3-dibdtyksHhbaf7akstayitiol 8-V erzal i @ ePtox y-2-
1, 1-di oxo- 3, 3-di but yl y% %ﬁeﬁul - 7-Hrryet hyI?h?o- 8- ( l\(l-@g)é %R) - g-
[N - ((Sf- metulbubg gpgy]£4 oxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-
car banoyl | s 4- benzyl } car banoyl net hoxy) - 2, 3, 4, 5-t et rahydro- 1, 5- benzot h
i azepi ne; ten%?@yag?%é%- 3, 3-di butyl - 5- phenyl - 7- et hyl t hi 0- 8- ( N-{
(R - a- [ N 1,0{dB)x013,3alitmeyt-pipheyyly7-methylierByV{{R)- ¢y 6Rylbearbaxy-3
O:

car banoyl nmet.hoxy):-2, 3. 4,.5-tetrahydro: 1.5- t i i<ne. 106482
PCT/ GBO3/ Hfh’gg’“i/’é)-car??‘hiy-lgf’%’%%rf’ﬁ nz ?lf&{b%“%?p‘%ﬁ‘égi/)laﬁ}gﬁg?‘ﬁ%%%s (N {
(R) - a- [ N bérzblhiakeging;boxy- 2- net hyl propyl ) car banoyl ] - 4- hydr oxybenzyl }
car bamyyl net hoxy)-2,.3,4, 5-tetrahydrqg-1, 5 nzot hj i he;

1, 1- di dRol4d; Q’Eﬂ-%al%ihubgt%‘?é 1&%@1&?’? r{zﬁ)a@'((f&r@?ﬁgmg‘”‘y'z'

(R) - a- [N nfdrSyelinrybRirDaidyi R4-Rydrek ibhAWciibimaylRrirexy)l 2, 4 Syeemyaoanzy | }
car banoyl net hoxy) -2, 3, 4,5-tetrahydro-1, 5- benzot hi azepi ne;

1, 1- di oxob@ZethAZERIT;| - 5- phenyl - 7- et hyl thi 0-8-(N- { (R -a- [N -((9S)-

1- car boxyq 3- . net byl 1s) an 5 YA ERZN5. 1 9.

car banoy! HrtoR s SLAREHE R e BN SO TN, Loy

1, 1- di oxohgdrBxyfirépyl)garbangishydrox ybendy)jcathamo@mefiofy)-2,3,4,5-tetrahydro-1,5-

(R -a-[N +((S)-1-carboxy-2- hydroxyet hyl)carbanoyl ] -4-hydroxybenzyl
}car banlgyf)%mrng)?%&zflglyi 3,4,5-tetrahydro-1, 5- benzot hi azepi ne;

1, 1- di ox013-@exb-bAiditutB-5pptenylt 7-methglthig-B8 (Vi {dRBe{N-{(S)-1-carboxy-2-

) 30 B Y B IR S BBR A Ay
benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-o-[N'-((S)-1-carboxy-2-

20 methylsulphinylethyl)carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-
1,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N"-((S)-1-carboxy-2-
mesylethyl)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)-a-[N"-((S)-1-carboxy-2-
methoxyethyl)carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-
benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-a-[N"-((S)-1-carboxy-3-
methylthiopropyl)carbamoyl}-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-

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

benzothiazepine;



1, 1-dioxo-3, 3-di butyl-5-phenyl-7-nmethylthio-8-(N {

(R-a-[N -((S)-1-carboxy-2- nethylthioethyl)carbanoyl]-4-hydroxybenzyl)

car banoyl nmet hoxy) - 2, 3, 4, 5-tetrahydro-1, 5- benzot hi azepine; 1, 1

- di oxo- 3, 3-di butyl - 5-phenyl -7-methylthio-8- (N { (R-a-[N - %S?-l-carboxy-z
20 net hyl smodﬁflﬂ‘%}%t hyl ) car banoyl | - 4- hydr oxybenzyl PCT/GB03/02499

} car banoyl net hoxy) - 2, 3, 4, 5-t et rahydr o~ 81, 5- benzot hi azepi ne; 1, 1-di oxo-3,
3-di butyl -5 -phenyl -7-methylthio-8-(N { (R-a- [N -((S)-1-carboxy-2-

nesyl et hyl) h}?ﬁ’;ﬁ?}ﬂ &3 salt or a prodrug thereof.
}carbannf#ﬁgﬁ oxy -f%%y%?ég?g§%§ﬁ&§¥%?i?%?éggﬂggfhiaze&?ne;g25

1, 1- di oxo- 3, 3-Alfusiessuitgblp qempqund ofie iRMEREANGS:8- ( N- 1

(R-a-[N:((S).-1- boxy- 2- t L Gasbameyt dy-4- axybenzyl }

G baroy! FitRy I s B L TARRIR D ety ot

1, 1- di oxomathPlselphiulptopFhHnemydyl]#4-ngtrdryberzyd c8b{mhdyimethoxy)-2,3,4,5-tetrahydro-
(R)-a-[N'-é&? - 1- car.boxy-3- nethylthi opropyl)carbanoyl] -4-hydroxybenzyl

} car bamdy}h EPME 4 5-tetrahydro-1,5- 30 benzot hi azepi ne;

1, 1- di 0X0or%h phrafthdeeiitidatlp agepranlt salt, 6a1t4y, lsblvate oBsuchlafalt or a prodrug thereof.
(R-a-[N-((S)-1-carboxy-3- nesylpro car bano -4- hydr axybenz
carbannylnethdﬁf¥@§?§¥2%%9ﬁ%?Fﬁ%@ﬁ?og%éég ﬂﬁﬂfﬁ%%%ﬁ?&ﬁ%ﬁ@fo eﬁﬁyT5%482
PCT/ GBO3/ Q249& anfiles ¥k a phiALdHB6A acEptable sak GORaRDIBvakdftsuctsdaltat €, sol vate
of such a salt or a prodrug thereof. A further suitable conpound of the

i nvent i onpiogdrugthereadij oxo- 3, 3- di but yl - 5- phenyl - 7- met hyl t hi 0- 8- ( N-{

(R)-a- [ - ((S)prireqrali BQ¥¥s 3f the invention are those which relate to the compound of formula
met hyl sul phi nyl propyl ) car banoyl ] - 4- hydr oxybenzyl }
car banoy| R ehorigmacestioplly agespiablgpalt teresf. 1. 5- benzot hi azepi ne; or a

phar maceut i cal %ﬂotﬁeﬁ%g‘%ggﬁl the ﬁ‘@éernt inS QYA bRWVIdEOA pRE&s odr ﬁéﬁ@ﬂngﬁa Sithpoufd @

prodrug thereof. er aspect of the invention, preferred conpounds of
t he i nvenof formala €) ang pharmaceyticallyaceeptrhisisals selvats, sohaterpicealitd @Pr§ accept abl e

salt, sol V[%tdﬁf tﬁé%éo\f%{llﬁ%ho roc,selésC Hare V\#ila@% g?ogppﬁrgmrﬂ&s Btﬂ@ﬁff&f sgecli@ed'?ﬁ@f erred

aspects o I nve are ose ate to the conmpound of formula
(1) or 14 pdfarediccfoonuladl)) yorgosepdfabl e salt t hereof. Anot her aspect of the

present i pyonk! 5oRE8%E 88nAuRLRRS S hRfuPaRPar i ng @ compound
R3
o) 0O
R‘/U\({% N)k/oj@(s}m
H 2
R* O R
MeS N

an);
Process 2): reacting a compound of formula (IH):
20



of formula (1) or a pharmaceutically acceptable salt, solvate, solvate of
such a salt or a prodrug thereof which process (wherein variable groups
are, unless otherw se specified, as 15 defined in fornula (I)) conpri ses
of : Process %} oxi di sing a benzothi azepine of fornula (I R3 OAIl N
NI, S e)WOUUedft o 4 R ROMS NI ~1 (n); Process"‘z‘ GBI ng a
compound of formula (111): 20 WO 03/1@a482 PCT/ GB03/02499 -90 O HO S R

R2 MeS Na (lIlIl) wth a conpound of formula (I1V): R3 OO le, NNAL H
RA O5 (1V)

-00

X<

(III)

with a compound of formula (IV):

R}
0O q O
QJH/N )J\/L
N
H
R* O

5 av
wherein L is a displaceable group;

Process 3): reacting an acid of formula (V):
0 o\\ //O
/“\/O S
HO R!
R2
MeS N

10 \))

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



wherein L is a displaceable group; Process 3): reacting an acid of fornula
(VV: 00\ O HO~~ORL JRR MeS N6 10 (V) or an activated derivative
thereof; with an amne of forrmula (VI): WO 03/106482 PCT/ GB03/ 02499 -10 R3
OH N NH2 R5- R4 O (VI); Process 4): reacting an acid of fornula
(M1): st‘b‘”d'é"%\l O HOOR OHR2 MeS Na 5 (VIl)PEFCEP QY vat ed

derivative thereof; with an amne of fgyymula (VII1): O NH2 e-ly R4

R3
0]
H
N
oy ENHZ
R* O

(VD;

Process 4): reacting an acid of formula (VII):

T
}

5 (viD)

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

A
R*
(VIII)
Process 5): for compounds of formula (I) wherein R’is HOC(O)CH(R(’)NH-; reacting a
10 compound of formula (I) wherein R3is hydroxy with an amine of formula (IX):
HOC(O)CH(R®)NH;,
IXx)

Process 6): deprotecting a compound of formula (X) or a compound of formula (XI):



(M) Process 5): for conmpounds of formula (I) wherein RS is

HOC(O) CH(R6) NH-; reacting a 10 conpound of formula (1) wherein RS is
hydroxy with an amne of formula (1X): HOC(O CH(R6)NH2 (I1X) Process 6):
deprotectl%a cogyound of formula (X) or a compound of fornmula (Xl): WO
03/ 106482 02499 -11- R3 0 O O S~O H NA1~0 / R PCBG&W®HY O\ R2
MBS N6 (X) R8 REOHOO~0 PGONNN)-ORL OHRA OHRZ MS NG
(XI') 5 wherein Pg is an acid protecting group Process 7) reacting a
conmpound of forrmula (XII): OOQ\ ONS -'y NORL H2

X)
R3
6
1 N )(L/ O\\S//
@)
H 1 = iy
MeS N
(XT)

5 wherein Pg is an acid protecting group;

Process 7) reacting a compound of formula (XII):

(X1I)
wherein L is a displaceable group; with methylthiol;



RA O\VR LN 6 (XIl) wherein L is a displaceable group; with

met hyl t hi ol ; WD 03/106482 PCT/ GB03/ 02499 -12- and thereafter if necessary
or desirable: i) converting a conpound of the formula (1) into anot her
conmpound of theforrrula(l) ii) renoving any protectin rou i)
formng a PAPAB¥ELLI cal |y acceptable salt, solvate, sol gﬁ? "zéﬁch a sal t
or a prodrug. 5 L is a displaceable gr2oup, suitable values for L are for
exanpl e, a hal ogeno or sul phonyl oxy group, for exanple a chloro, brono,

met hanes ul, R hQRYFEXY nQlessahyré8iignf: Sul phonyl oxy group. Pg is an acid
protecting group, suitabl’e values for Pg are given bel ow as cayboxy

pr ot ect i rigcepvenips a cqnmml@rlaﬁﬂy forgnulas(Nintozappther COHZIE@“%@G&P? faemplaghy i on
dit foll P 1
condi ti o;@ rI:ﬂBwﬁ?W&\é&lr{g?&}p% ons are as follows. Process 1):

Benzot hi aZzepi nes’ o F1) may be oxidi sed under standard suI phur
oxi dat i orma;mmunguacphsx;marcgmcelioaarppmahksaﬁgsqh\;ﬂm sejutie plesuely p gt ¢rcprodru

trifluogoacetip, %% gla%éabf'e rﬁl‘{:@?@&@lﬁewmﬁ r L% fof o a(ﬂgo%é?io loef | ux,

preferably at ©Of ure npounds formufa (11) may be
pr epar ed @qjhonylon%rbup, ﬁnrheamplba ch‘ﬁwﬁtonﬁﬁn@mamyp@wwm% 13- HO S HO SH
\ 7\ KO—VHFOI \ I\/ES{ N MS N2 (Ilb) (Ha) 0 TB]JF, L<OH Et3NR R
(11¢) toluene-4-sulphonyloxy group.
Pg is an acid protecting group, suitable values for Pg are given below as carboxy
protecting groups. Preferably Pg is C;.salkyl.
10 Specific reaction conditions for the above reactions are as follows.

Process 1): Benzothiazepines of formula (II) may be oxidised under standard sulphur

oxidation conditions; for example using hydrogen peroxide and trifluoroacetic acid at a

temperature in the range of 0°C to reflux, preferably at or near room temperature.

Compounds of formula (II) may be prepared according to Scheme I.



Rl R2 Standard HO\/~ R 1 Peptide HO\ S\ OH Rz Coupling MeS / N
Conditions O HO MeS NH2 (He) (11d) Y K2C031 (cat) Cul. HO\ S Ri

Li AlH41 Et20. HO\ SR (IV) | / Rz I | R MS N MS Nbase Oi 6 (IIf)
(I'1'g) Schenme 1 wherein L is a displaceable group as defined above, and Y is
a di spl ace M B1¥8p, for exanple halo. 5 Conpounds of FEFFEPH2Y%) and
(I'lc) are commercially avail abl e conpowgds, or they are known in the
literature, or they are prepared by standard processes known in the art.
Process 2) »yd\ cohols of formula (1H may bgor
formula (I I e resence KOH&LDase for e)
as sodi um car bp & organi ¢ base such ni gs base, in the
presence affes ab™e sol vent such as MeERS” 1 br oet hane or
tetrahydrofuran at a tenperature in the range of 0C to reflux, preferably
at or near reflux. WO 03/106482 PCT/ GB03102499imyL4- Conpounds of formula
(1'11) may be prdéBPared by oxidising a conpound of forrmula (I1g) using the
conditions outlined in Process 1). 0

e an inorgani c base such

THEF, L/%LOH
EtN | ®w
(Ilc)
S Standard R_R’
HO OH
R'  peptide HO S\)ﬂ(
Rz  Coupling o
MeS N Conditions
H o MeS NH,
(Ile) (1d)

Y

K,CO,,
(cat) Cul
HO S | LiAlH, Et0. 0 3 rR' V)
R 4 E5O- —
o et s &
MeS N MeS N
0

(Ixf) (Ig)
Scheme 1
wherein L is a displaceable group as defined above, and Y is a displaceable group, for
example halo.

5 Compounds of formula (ITa) and (IIc) are commercially available compounds, or they
are known in the literature, or they are prepared by standard processes known in the art.
Process 2): Alcohols of formula (IIT) may be reacted with compounds of formula (IV) 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 MeCN,

10 dichloromethane or tetrahydrofuran at a temperature in the range of 0°C to reflux, preferably

at or near reflux.



Compounds of fornula (1V) are comercially avail abl e conpounds, or they are
known in the literature, or they are prepared by standard processes known
inthe art. 5 Process 3), Process 4 and Process 5): Acids and am nes may be
coupl ed together in the presence of a suitable coupling reagent. Standard
pepti de co%&q;‘ﬂ&“?’eagents known in the art can be enpl ofeHCEL/QHt abl e
coupling reagents, or for exanple carbpnyl diim dazol e and

di cycl ohexyl -carbodii m de, optionally in the presence of a catal yst such as

di met hyl am no%élpg%&’snﬁ? 'forﬂmpay(tiﬁj;,{;{h%é‘ﬂ@y&éJBMddiaﬁé b ERAbuYd bokhia Pr esence

of a base for etrie am ne, pyri‘dine, or 2,6-di-alkyl-pyridines
such as 2B bsitg dhe nenditions 2pdineld intRrpeeshlk y| pyri di ne. Suitabl e sol vents

ol ude di ot byl ASEA AN Sl §9) BLOTRLIRNA, o) JRORSASpah L P! T an and

DMF. The coupl IOIIlnd) reaction may convenie e per ] a tenperature
in the raagendf thediferstored@CGheySue pmbired bcstandatdeutocessiesikafwyn indhei ayes i ncl ude

acid haligdes, for, exanpl cid chl,ari de .15 i for

exanpl e% pﬁeirﬂf%ff ﬁﬁg(%cgﬁregﬁy]% Izrgfeéfgp‘a’f‘ﬁé a‘#@%"é‘t“%%“ﬁ% %ﬁ@gé&tgg%%@% ° " conpounds
Wi t h anm ngsseh&e ofalshitdbiosoupling fehgznaStanddrd pemidanpipding ragenteknobe ir theatted i n
the pr eseng}e of aﬁgase, ?Rj.UCh ﬁs t hose descri be% al?)ovel ..a%d (; n.a sui tabl e
sol vent, <R employpdassuitahle cquphagreagrgti.or foyexapmple GoSMYIRIICAAICES ant |y be
]E)erfolrnet(jd\i/)aiclcﬁlef((%llml fbb) aﬁxﬂfdg, dpfiohd1g if gﬂgﬁesafcg_of 49atﬁl§>sst4f1lﬁ.a320 Co_rrpounﬁs of
ormula (V) or_ () .may repared.accordi ng to, Schene sing the

appr opr i atiBehyBIIRAERNC PH 'P?Iﬁ‘ggt'lﬁ‘%%% °BtF°“Iag¥ HRIPEPESTC c]’fﬁ:haﬁee Tof fornula
(V1) ! dapiidethyihirR! SyrRIMENEY 56-ai-4lkylpyalinahiueh sonpuidds oror  they are
known in the literature, or they_ are prepared tgﬁ?sta d lq Frocesses known
in the ar.6-dimropuypygline. ﬁﬁﬁb&%oé‘(?“‘éé‘?‘@@gﬂm?tw Faﬁm‘?el’%; lgfomeliape.npy pe
depr ot ect gd, Undefoiiiaisian dnEBMEOTHL éd'u?ﬁ@g hGHan Ay CHPRRiCAOSS PR oW
Protected acids of formula (X) or (XI) nay be prepared by any of the

pr ocedur estemportee ini thhranpeofagPtolfCat e nodi fi cati ons. Process 7): Conpounds

of formula (X é@iﬁ@?ég?v%&eﬁgagi%td%gv%‘ v'éshmgiﬁ&eh c&& l}iyh(alesbfd? c{(zgl?pcl)@ Ec?éaﬂ&‘f"deg,f base,

for exanple an S€e such as sodi um car bona r an organi c base
such ag53thdddnvgstdsn $&, example pentpiiwsaphery ofters. Buirtambbreofsdse epes sfuch as DVF

or THE at a tenperature in t ran of formul a
(XI1) myc%%poﬁpngsp‘&ﬁbms ‘éﬁvfng‘fm‘f’%gg? %E’ef u%xtélglpfaeg%é g% %btgﬁgqa%gg g’ﬁpr opriate
modi i cat peEsice WQ K:3¢, S0GMB2hJ3ETé O/ 43w 8nd in a suitable solvent, such as those

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

-40 to 40°C.
20 Compounds of formula (V) or (VII) may be prepared according to Scheme 1 using the

appropriate replacement for the compound of formula (IV).

Amines of formula (VI), (VIII) and (IX) are commercially available compounds, or
they are known in the literature, or they are prepared by standard processes known in the art.
Process 6): Protected acids of formula (IX) or (XI) may be deprotected under standard

25 conditions such as those described below. '

Protected acids of formula (X) or (XI) may be prepared by any of the procedures
above with the appropriate modifications.

Process 7): Compounds of formula (XIT) may be reacted with methylthiol in the presence of
base, for example an inorganic base such as sodium carbonate or an organic base such as

30 Hunigs base, in the presence of a suitable solvent such as DMF or THF at a temperature in the
range of 0°C to reflux.

Compounds of formula (XII) may be prepared by any of the procedures above with

the appropriate modifications.



-15- It wll be appreciated that certain of the various ring substituents
in the conmpounds of the present invention may be introduced by standard
aromatic substitution reactions or generated by conventional functional
group nodifications either prior to or immediately follow ng the processes
nent i oned X9IVd%8hd as such are included in the processpﬁyﬁgﬁwnﬁp 5 the

i nvention. Such reactions and nodificaigons include, for exanple,
introduction of a substituent by neans of an aronmatic substitution

reaction, r ed‘i%hf& @éreéﬂ&a | UGB Pof A Yot A sub@frushtis fild dgMbendd e
su t

oxi dation of e reagents and reaction conditions for such
pr ocedur ethe aregenpiziventiononay berintrdduceshratandird aramatipgybstieitipareagioappl es of

ot o fedalea by b bR AL AR 4rBS) MORRLAGS BlHeORitT k6 Bubledfiedy {1 0 07 OUP

using co rat ric acl ductio an acyl group using,

for ex arrpﬂoﬁowmg tieeqpyrbeelases incbeticned ab_m andas seth(asaiobludesd in gheuprdassapspect Pthl ori de)

under s.conditio t. C oup using

an al ky% 8?’]"8%0%%“@5&?‘%0%8&“@ mog] uc auén@ lﬁ %jdé 1#% r ?ﬂﬁoglfu%%é)ogl% nder

Fri edel GubftitSent bpﬁﬁaﬁsl abas aroatadc tdhsuuundnr mekumh; eduotibn af dubstigrntsoalgylotign
uction o tro

Particul ar_ e | es d|f|c i.ons i

group to %fr?“gﬁﬁ‘igfﬁ}tsdflg%l BVW%F%QWF éllhe(’f%ﬁgﬁrftf/ﬁdgrei%oﬂy?ﬂdgboé‘ﬁ o[rlsgcﬁl with a
ni ckel  cagrabadsites afe WelBGIOMAGH théichdmicilQR. Patitle epiraplencfarahatieyoisdationr i c
acid with heating; oxidation of alkylthio to alk Isui%n%?dqrﬁ

al kyl sul pfeastiprs mFE“dWheIm“a‘?dé‘E)“%‘é’ &;S‘HFOeﬁfP”aR wpg goREenate e reactions
nment i ongdineaRtibn bt anRYl qup NRRE oy BKAMPIE Sih o) helideQinB L BWRGLiddsYchaensi ti ve
groups in the conpounds. instances where protection is_necessary or

desi r abl ealaminigy mcalﬂr@eh‘mdﬁbﬁ?dﬁl&mﬁ% emditions ﬁheap%oqeﬁw 138 alybsrau® o skil | ed

in the ar g, Conyighhifahd mkwiseaefdl(a&h% QH%lﬁIﬁh&%dd%%db{F&Ga@ﬂﬂﬁce Wi th
standard practice (for illustration see T. Green, Protective Goups in

Or gani ¢ Syanditiens;and thehintrafurtian OfaMOWIOQPQEQEPCUIWQmPW ofrraedifieefiPss i ncl ude
groups suginasuRdy tig DY RY4r Ao g&dﬁﬁzforgﬁanqﬁé'cﬁﬁ@h@ to protect
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sodi um hy grattidedfor ilAlstretionakee VAV yGIam,mécuge Gugups un(hrgamc Synthes1s John Wiley
and Sons, 1991). Thus, if reactants include groups such as amino, carboxy or hydroxy it may
be desirable to protect the group in some of the reactions mentioned herein.
A suitable protecting group for an amino or alkylamino group is, for example, an acyl
25 group, for example an alkanoyl group such as acetyl, an alkoxycarbonyl group, for example a
methoxycarbonyl, ethoxycarbonyl or z-butoxycarbonyl group, an arylmethoxycarbonyl group,
for example benzyloxycarbonyl, or an aroyl group, for example benzoyl. The deprotection
conditions for the above protecting groups necessarily vary with the choice of protecting
group. Thus, for example, an acyl group such as an alkanoyl or alkoxycarbonyl group or an
30 aroyl group may be removed for example, by hydrolysis with a suitable base such as an alkali
metal hydroxide, for example lithium or sodium hydroxide. Alternatively an acyl group such
as a t-butoxycarbonyl group may be removed, for example, by treatment with a suitable acid

as hydrochloric, sulphuric or phosphoric acid or trifluoroacetic acid and an
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provi d% a pha’fﬁaﬁ'&%t&n%aéroups may be removed at any convenient stage in the synthesis using

conventional techniques well known in the chemical art.

As stated hereinbefore the compounds defined in the present invention possess IBAT
inhibitory activity. These properties may be assessed, for example, using an in vitro test assay
for studying the effect on bile acid uptake in IBAT-transfected cells (Smith L., Price-Jones M.
25 J.,Hugnes K. T. and J ones N. R. A.; ] Biomolecular Screening, 3, 227-230) or in vivo by
studying the effect on radiolabelled bile acid absorption in mice/rats (Lewis M. C., Brieaddy
L. E. and Root C., J., J Lip Res 1995, 36, 1098-1105).
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
30 salt, solvate, solvate of such a salt or a prodrug thereof, as defined hereinbefore in association
with a pharmaceutically-acceptable diluent or carrier.
The composition may be in a form suitable for oral administration, for example as a

tablet or capsule, for parenteral injection (including intravenous, subcutaneous, intramuscular,



conposition which conprises a conpound of fornula (1), or a
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accor di ngl y hatecordihgio a furthérespaceeft thepresent 1nm1meaQ@ress atoyigled a compound of

20 the formula (I), 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.

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

25 effective IBAT inhibitors, and accordingly have value in the treatment of disease states
associated with hyperlipidaemic conditions.

Thus according to this aspect of the invention there is provided a compound of the
formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug
thereof, as defined hereinbefore for use as a medicament.

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, as defined hereinbefore in the manufacture of a medicament for use in the

production of an IBAT inhibitory effect in a warm-blooded animal, such as man.



associated wth hyperlipidaem c conditions. Thus according to this aspect
of the invention there is provided a conpound of the forrmula (1), or a
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20 vasculature, arteries and veins, aneurisms, stenosis, restenosis, vascular plaques, vascular fatty

—J

streaks, leukocytes, monocytes and/or macrophage infiltration, intimal thickening, medial
thinning, infectious and surgical trauma and vascular thrombosis, stroke and transient
ischaemic attacks in a warm-blooded animal, such as man.
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 or a
prodrug thereof, as defined hereinbefore in the manufacture of a medicament for use in the
treatment of atherosclerosis, coronary heart diseases, myocardial infarction, angina pectoris,
peripheral vascular diseases, stroke and transient ischaemic attacks in a warm-blooded animal,
such as man.
30 According to a further feature of this aspect of the invention there is provided a
method for producing an IBAT inhibitory 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
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According to a further feature of this aspect of the’invention there is
provi déd solvateefsuch ofalt ar@predigg dekepler ent clini cal conditions such as
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failure, coronary heart diseases, cardiovascular diseases, myocardial infarction, angina
20 pectoris, peripheral vascular diseases, inflammation of cardiovascular tissues such as heart,
valves, vasculature, arteries and veins, aneurisms, stenosis, restenosis, vascular plaques,
vascular fatty streaks, leukocytes, monocytes and/or macrophage infiltration, intimal
thickening, medial thinning, infectious and surgical trauma and vascular thrombosis, stroke
and transient ischaemic attacks in need of such treatment which comprises administering to
25 said animal an effectj\}e amount of a compound of formula (I), 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
method of treating atherosclerosis, coronary heart diseases, myocardial infarction, angina
pectoris, peripheral vascular diseases, stroke and transient ischaemic attacks in a
30 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.
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acceptable salt, solvate, solvate of such a salt or a prodrug thereof, may be administered in

association with an HMG Co-A reductase inhibitor, or pharmaceutically acceptable salts,
solvates, solvates of such salts or prodrugs thereof. Suitable HMG Co-A reductase inhibitors,
pharmaceutically acceptable salts, solvates, solvates of such salts or prodrugs thereof are

25 statins well known in the art. Particular statins are fluvastatin, lovastatin, pravastatin,
simvastatin, atorvastatin, cerivastatin, bervastatin, dalvastatin, mevastatin and (E)-7-[4-(4-
fluorophenyl)-6-isopropyl-2-[methyl(methylsulphonyl)amino]pyrimidin-5-y1](3R,5S)-3,5-
dihydroxyhept-6-enoic acid (rosuvastatin), or a pharmaceutically acceptable salt, solvate,
solvate of such a salt or a prodrug thereof. A particular statin is atorvastatin, or a

30 pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof. A more
particular statin is atorvastatin calcium salt. A further particular statin is (E)-7-[4-(4-
fluorophenyl)-6-isopropyl-2-[methyl(methylsulphonyl)amino]pyrimidin-5-y1](3R,5S)-3,5- ..

dihydroxyhept-6-enoic acid (rosuvastatin), or a pharmaceutically acceptable salt, solvate,



hyperlipi daem a. 20 I n anot her aspect of the invention, the conpound of
formula (1), or a pharmaceutically acceptable salt, solvate, solvate of
such a salt or a prodrug thereof, may be administered in association wth
an HMG Co- A reductase inhibitor, or pharmaceutically acceptable salts,

sol vates, YOWAMME of such salts or prodrugs thereof. SUPEHSP%;/(% Co- A
reduct ase inhibitors, pharnmaceutical-2k-acceptable salts, solvates,

sol vates of such salts or prodrugs thereof are 25 statins well known'in the
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such a salt or 0 t.her eof t ociation with
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sol vat e, sol va4£HMIG SbAlteductisd itrlhxbito@owpmnn@emth:aﬁxemdcwtamdﬁm sqdvats,| e aci d

bi nder thereby avoidin 0sS k.of excess ds in colon
caused bysoPts GfspehA $31t6) an°%f"‘r¥éher?(%é”é4 13 BitF acuogdseTF asgthe%h(fgeg&i

aci ranspor system An

excess of cyjek@rohaiiable Porithebile &M%Wﬂtheﬁmﬂaﬁt(esanrmlyhma effect imdoanbitaem. Thus,
the present invention aI SO row des a treatpent o atglgf ef f ect
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such a salt or a &éo rug thereof. An CoA-r ed uctase |nh|ﬁ)|tor or a
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phar maceut i cal $ujt @db@%ﬁp’é‘d%réfqr S“‘%‘cﬂ“@ élauo%G‘FVBY aregesing WA sait or a
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avail abl e [ e aC| synt hesi s and have an additive effect
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accept afl gorﬁ;ﬂ'lsﬁng sﬁ@i)y 26if acRiWi¥RE. By low dose of bile acid binder any possible side

effects caused by poor tolerance of the patient to the therapeutic dose could also be avoided.
Therefore in an additional feature of the invention, there is provided a method for
producing an IBAT inhibitory 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
25 of formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a saltora
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.
Therefore in an additional feature of the invention, there is provided a method for
30 producing an IBAT inhibitory 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 a bile acid binder.



such a salt or a prodrug thereof on lipid |owering. Suitable bile acid

bi nders for such a conbination therapy are resins, such as chol estyram ne
and chol esti pol. One advantage is that the dose of bile acid binder m ght
be kept Iower than the therapeutic dose for treatnent of chol esterol aem a
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additional feature of the invention, there Is provi a method of 10
treating hypioghypirdgidénic condifiens dma wamn-blopggdraninad cyeltiasapanyil need gbwchs nan,

.7 189, e PEIEAL ARG o sk ¥ agel 8 8ol o1
accept abl ef ahula (Botnegthermasenticali yoacosptablicsaltasobvele, selyateyof such a salt or a
20 prodrug thereof in simultaneous, sequential or separate administration with an effective
amount of a bile acid binder.

Therefore in an additional feature of the invention, there is provided a method of
treating hyperlipidemic conditions in a warm-blooded animal, such as man, in need of such
treatment which comprises administering to said animal an effective amount of a compound

25 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, in simultaneous, sequential or separate
administration with a bile acid binder.

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



prodrug thereof in sinmultaneous, sequential or separate adm nistration with
an effective anount of an HMG Co- A reductase inhibitor, or a
pharmaceutically acceptable salt, solvate, 15 solvate of such a salt or a
prodrug thereof. Therefore in an additional feature of the invention, there
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a phar mec aiitioalor ¥ pReaaeiulbill acsaptdble salb) sehar, sob@keidisachof saltoe A pfodaggl t or &
prodrug thereof, and an HMS Co- A reductase WO 03/106482 P / 03/ 02499 -23-
i nhi bi t or thegzof.ang A bileacid binderdp PGttt Rhagagcruticaly geeeR i iINFR & of such
a salt orcarhprodrug thereof, in association with a pharmaceutically
acceptable diluent or carrier. According to a further aspect of the

i nvention t her A¢§o5dipg i @ghergsgﬂqhqfﬁﬁ%gﬁﬁqlglgyenneg HSESE ProgiedAXEn comprises a

conpound QI)mfn@qﬁng ébn(ﬂo)md & foﬁmﬁg'ﬁ') r@ﬁ%Hﬁrhﬁ@éulu}z’al EptaBR alt, so1vaR! dolvagd! vat e,
sol vate of such sal't or a prodrug thereof, a bile acid binder,” in

associ dbi oﬁsucwatsﬂt er apradma dwtrof.@af py HYG GptAa{?ﬂVéCt%fP inhdhitor. At acarri er .
Accordi ng e plodry RMsted a
phar mceuﬁ%&%cgug(&)%pﬁ%gf??dgmﬁgl%& %{h}lfégtsshg{hcgoah%ggnd rl%rfor mula (1), or a
phar naceut i cal Aychxleemfaﬁrtéer agpdct of tb@Pf@WélﬂVWIOvﬁteéﬂ igproyified akitsal t or a
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phar maceuti c 'sol ate such a salt or a
prodrug of such asalt oraprodrug thereof, and a bile acid binder.

20 According to a further aspect of the present invention there is provided a kit
comprising a compound of formula (I), or a pharmaceutically acceptable salt, solvate, solvate
of such a salt or a prodrug thereof, and an HMG Co-A reductase inhibitor, or a
pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof and a bile
acid binder.
25 According to a further aspect of the present invention there is provided a kit
comprising:
a) a compound of formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a
salt or a prodrug thereof, in a first unit dosage form;
b) an HMG Co-A reductase inhibitor, or a pharmaceutically acceptable salt, solvate, solvate
30 of such a salt or a prodrug thereof; in a second unit dosage form; and
¢) container means for containing said first and second dosage forms.
According to a further aspect of the present invention there is provided a kit

comprising:



thereof, and a bile acid binder in association with a pharmaceutically
acceptable diluent or carrier. According to a further aspect of the
present invention there is provided a kit conprising a conpound of fornula
(1), or a pharmaceutically acceptable salt, solvate, solvate of such a
salt or a 8” SB0%5F her eof . and an HVG Co- A reduct ase |nh?8?/f;8f’3/"26?9

phar maceuti cal | y accept abI e salt, solvaie, solvate of such a salt or a
prodrug thereof. According to a further aspect of the present invention
there is provided r

phar maceut) SRy af ety SRS i A Pof RIRAEG. Lt Bl fbare Bopls
prodrug thﬂtam‘prodmglttmrdofIleaamtdmbdcvsdgarfonﬂo According to a further aspect
of the pr eg}iS in i on ther ﬁdgrov 0ded a kit conprising a conpound of
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such a salc C(ﬁlltalr&rﬁ‘feﬁﬁk’ﬂdgcddmmﬁgﬁaldﬁﬂdarﬂll’l;ect‘Md@ﬂgAfdrmduct ase inhibitor, or a
pharmaceutical ly accepta sal t | vat e, . alt or a

pr odr ug X her eof ¢ néQ eref’é??ftBftﬁﬁgﬁﬁ‘?‘en?@"%‘(?{}&l?ﬁ%ﬁ °Vl edf’&(?tt her aspect
of the presgpiisihgivention there is provided a kit corrprl sing: a) a conpound

of formula (1), or a_phar euti cal | o tab salt, .solv ol vat e of
such a s&PFC‘Eﬂ“POé‘"ﬂPf)gﬁ"Bﬂlat e?Tehary elgwfdf)? lgs o?éffg’ (g?“ﬁ? %}1 B3 v
Co- A redugglaﬁﬁramgme@gof iRk fitst RHRAORELEhcal |y accept abl e salt, solvate,
solvate 30 of such a salt or _a prodrug thereof; in a, se g uni t dosage

form and b pn BYHE GpribFedpgtasednkib OYC%ﬁtPQ?rﬁ}aﬁﬁmgﬁlyoPCF?W@ﬂesé oS8ttt Hosage
forns. gy%?gﬂhrﬁgaft 8r élplfonJghﬁéfreﬁ%ﬂ%%Ecoﬂﬁ uhiPBosRfERAAL | Nvention there is
provi de onprising. WO 03/106482 PCI/ GBO3/ 02499 - 24 a) a conpound
of fornul #)gbile acit biadgshiavarhiseunif despgefor@ept abl e salt, solvate, solvate of
such a adr)fcoxﬁ,&m& rhdaRdf goﬁtMng%d fiked, s@cénma thﬁa'dgsageme form b) abile
acid bind I'n a second uni osage form and c) container neans for

cont ai ni ng sai dctording taafirthecaspert abbeagesinbinyention trseismpaovidedakita f ur t her
aspect of t BB sent invention there is provided a kit conprising: a) a
conpound of ila (1), or a pharmaceutically acceptable salt, solvate,
sol vat el®fa) sumhpcamd of formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a

salt or a prodrug thereof, together with a pharmaceutically acceptable diluent or carrier, in a
first unit dosage form;
b) an HMG Co-A reductase inhibitor, or a pharmaceutically acceptable salt, solvate, solvate .
of such a sait or a prodrug thereof, in'a second unit dosage form; and
20 c) container means for containing said first and second dosage forms.
According to a further aspect of the present invention there is provided a kit
comprising:
a) a compound of formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a
salt or a prodrug thereof, together with a pharmaceutically acceptable diluent or carrier, in a
25 first unit dosage form;
b) a bile acid binder, in a second unit dosage form; and
c) container means for containing said first and second dosage forms.
According to a further aspect of the present invention there is provided a kit
comprising:
30 a) a compound of formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a
salt or a prodrug thereof, together with a pharmaceutically acceptable diluent or carrier, in a

first unit dosage form;



salt or a prodrug thereof, in a first unit dosage form b) an HVG Co- A
reductase inhibitor, or a pharnmaceutically acceptable salt, solvate,
solvate 10 of such a salt or a prodrug thereof; in a second unit dosage
form c) a_bile acid binder; in a third unit dosage for and d) contai ner
means for Evé)n”t"'éﬂ‘ﬁ%g said first, second and third dosagnLFUFﬁ@.’ 24%ccor di ng
to a further aspect of the present I nv@ation there is provided a kit
conprising: 15 a) a conpound of forrmula (1), or a pharnaceutically
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|nvent|on there 1s provided the use of a conpound
15 of the formula &) or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a

prodrug thereof, and an HMG Co-A reductase inhibitor, or a pharmaceutically acceptable salt,
solvate, solvate of such a salt or a prodrug thereof, and a bile acid binder, in the manufacture
of a medicament for use in the production of an IBAT inhibitory effect in a warm-blooded
animal, such as man.

20 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 asaltora -
prodrug thereof, an HMG Co-A reductase 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 treatment of hyperlipidaemic conditions in a warm-blooded animal, such as man.

25 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, a bile acid binder, in the manufacture of a medicament for use in the
treatment of hyperlipidaemic conditions in a warm-blooded animal, such as man.

According to another feature of the invention there is provided the use of a compound

30 of the formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodrug thereof, an HMG Co-A reductase inhibitor, or a pharmaceutically acceptable salt,

solvate, solvate of such a salt or a prodrug thereof, and a bile acid binder, in the manufacture



of the fornmula (1), or a pharmaceutically acceptable salt, solvate, solvate
of such a salt or a prodrug thereof, and an HMG Co- A reductase inhibitor,
or a pharmaceutically acceptable salt, solvate, solvate of such a salt or
a prodrug thereof in the manufacture of a nmedicanent for use in the
product i onWEH3APS4BBAT inhibitory effect in a warm bl 0ode8CHRBRAI2#9such as
man. 10 According to another feature afggt.the invention there is provided the
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salt, solvate, solvate of such a salt or a prodrug thereof, a bile acid
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conbi naid ?ﬂ, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof,
optionally together with a pharmaceutically acceptable diluent or carrier, with the
simultaneous, sequential or separate administration of an effective amount of an HMG Co-A:
reductase inhibitor, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodrug thereof, optionally together with a pharmaceutically acceptable excipient, with the
25 simultaneous, sequential or separate administration of an effective amount of a bile acid
binder, optionally together with a pharmaceutically acceptable diluent or carrier to a warm-
blooded animal, such as man in need of such therapeutic treatment.
According to an additional further aspect of the present invention there is provided a
combination treatment comprising the administration of an effective amount of a compound
30 of the formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodrug thereof, optionally together with a pharmaceutically acceptable diluent or carrier,
with the simultaneous, sequential or separate administration one or more of the following

agents selected from:



treatnment conprising the admnistration of an effective anount of a
conpound of the formula 5 (1), or a pharnaceutically acceptable salt,

sol vate, solvate of such a salt or a prodrug thereof, optionally together
with a pharmaceutically acceptable diluent or carrier, with the
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adm ni strati O[]ﬁnﬁf aqr} effective anount of a conpound of the formula 20 (I),
or a pharnmace st ’yraé%cept able salt, solvate, solvate of such a salt or a

pr odr ugot herseof nicotid acid@driviiti ¥epfie ehwriplajnidotisic piad (iBg L) hdigialok yndiccept abl e
diluent or carrier, with the sinultaneous, sequential or separate
admi ni strati orM¢F®E ef fective amount of an HMG Co-A reductase i nhi bitor,

or a phar mageuf prgadsteyolzemppinifbexamble stagblkyvat e, sol vate of such a salt or a
prodrug thereof, optionally together with a pharmaceutically acceptable

exci pi ent, W tPoP¥8L25 sinul t aneous, sequential or separate administration

of an effecty vg fadbBtityonRolid @Br &aifile RiN4IEP 12049 AAd siudaaRidoy W th a
pharmaceutically acceptable diluent or carrier to a warm bl ooded ani nmal,
such ad5man i n2.h¥R2end3Fch93HP¥peutic treatnent. According to an
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foll ovvi2|ag ageﬂtsﬁin?el ected from WO 03/106482 PCT/ GB03/ 02499 -27
» sulphonylureas including glibenclamide, tolbutamide;
» metformin; and/or
> acarbose;
or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof,
25 optionally together with a pharmaceutically acceptable diluent or carrier to a warm-blooded
animal, such as man in need of such therapeutic treatment.
Particular ACE inhibitors or pharmaceutically acceptable salts, solvates, solvate of
such salts or a prodrugs thereof, including active metabolites, which can be used in
' combination with a compound of formula (I) include but are not limited to, the following
30 compounds: alacepril, alatriopril, altiopril calcium, ancovenin, benazepril, benazepril
hydrochloride, benazeprilat, benzoylcaptopril, captopril, captopril-cysteine, captopril-
glutathione, ceranapril, ceranopril, ceronapril, cilazapril, cilazaprilat, delapril, delapril-diacid,

enalapril, enalaprilat, enapril, epicaptopril, foroxymithine, fosfenopril, fosenopril, fosenopril



- a CETP (cholesteryl ester transfer protein) inhibitor, for exanple those
referenced and described in WO 00/38725 page 7 |line 22 - page 10, line 17
whi ch are incorporated herein by reference; - a chol esterol absorption
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descri bed WP ¥38"8%67 115 which are incorporated herein ByTVCEI¥P2dHce; - a
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cal ci um channel bl ocker, diuretic ar avasodilator: .20,-.insuldn; -
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the follow ng 30 conpounds: acepril, alatriopril, altiopril calcium
ancoveni n(l) behde.dpt i noblemiteddprdompopnddr csadrsetangeandesera dlskstil dpsartan,
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ceranapril, ceranopril’, ceronapril, cilazZapril, cilazaprilat, delapril,
del apr il5- ©fi aatagohists or pharmaceutically acceptable derivatives thereof for use in the present

nin

invention are candesartan and candesartan cilexetil.

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 a PPAR alpha and/or gamma agonist, or pharmaceutically acceptable salts,

20 solvates, solvates of such salts or prodrugs thereof. Suitable PPAR alpha and/or gamma
agonists, pharmaceutically acceptable salts, solvates, solvates of such salts or prodrugs thereof
are well known in the art. These include the compounds described in WO 01/12187, WO
01/12612, WO 99/62870, WO 99/62872, WO 99/62871, WO 98/57941, WO 01/40170, J Med
Chem, 1996, 39, 665, Expert Opinion on Therapeutic Patents, 10 (5), 623-634 (in particular

25 the compounds described in the patent applications listed on page 634) and J Med Chem,
2000, 43, 527 which are all incorporated herein by reference. Particularly a PPAR alpha
and/or gamma agonist refers to WY-14643, clofibrate, fenofibrate, bezafibrate, GW 9578,
troglitazone, pioglitazone, rosiglitazone, eglitazone, proglitazone, BR1.-49634, KRP-297,
JTT-501, SB 213068, GW 1929, GW 7845, GW 0207, L-796449, L.-165041 and GW 2433,

30 Particularly a PPAR alpha and/or gamma agonist refers to (S)-2-ethoxy-3-[4-(2-{4-
methanesulphonyloxyphenyl }ethoxy)phenyl]propanoic acid and pharmaceutically acceptable
salts thereof. Additional suitable PPAR alpha and/or gamma agonists are NN622/Ragaglitazar
and BMS 298585. '
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comprising a compound of 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 salt, solvate, solvate of such a salt or a prodrug thereof.
According to a further aspect of the present invention there is provided a kit

25 comprising:
a) a compound of formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a
salt or a prodrug thereof, in a first unit dosage form;
b) a PPAR alpha and/or gamma agonist, or a pharmaceutically acceptable salt, solvate, solvate
of such a salt or a prodrug thereof; in a second unit dosage form; and

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

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

comprising:
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20 (@), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof,
optionally together with a pharmaceutically acceptable diluent or carrier, with the
simultaneous, sequential or separate administration of an effeétive amount of a PPAR alpha
and/or gamma agonist, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or
a prodrug thereof, optionally together with a pharmaceutically acceptable diluent or carrier to
25 awarm-blooded animal, such as man in need of such therapeutic treatment.

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 IBAT in laboratory animals such

30 as cats, dogs, rabbits, monkeys, rats and mice, as part of the search for new therapeutic agents.

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

further feature of the invention. For example compounds of formula (X) and (XI) show IBAT
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SR PRI TN TN T AT I SR

hyper i pi @agichiaGalEeiprbd@p shekddf, &sﬂﬂﬂiﬂ&ﬂbbx@ﬁﬂeﬁm&br uselin a method ab propiylactic
According to a further aspect of the prgmf i nvention there is provided a
conbi nat i GRtherapaic AsAIMERbPiHA W aPnbjoeded agj ﬁ?“é‘tatsﬂapon of an effective anount

of a conpound ?flustzﬂ@orﬁﬁrg%’!h?s asp&dt 6f the in9éntRdn Bk WRESitel] @2bingoria@e peabl e
salt, solvate, solvate of such a salt or a prodrug thereof optionally

toget hels prmivla(X) lon (R cor atnhemmacqutisalieascentabie sty ﬁj’é‘ﬁ‘fe slvatephsueh a saliarg ¢ he

si mul tane‘f)'rkfdrugstﬁ&’é@fn&é &fined hGBRBErak Sorad@hdY Mbdigdnie@n of an effective amount
of a PPAR"al pha and/or gamma agoni st, or a phar maceutlcally accept abl e

salt, sol vate, Aseirdiagéo %iff)ﬂ?ﬁﬁeﬁt“ép afhe mmnnoaﬂﬁr«eda PiRyidef diedist Of aompohR | y
toget her Wil (8 RRARERE ek 63 dhirREERRLBPIRINISGNT soPfatd; 861V4tEbf ubh a

salt or a prodrug thereof as defined hereinbefore in the manufacture of a medicament for use

Q

20 inthe production of an IBAT inhibitory effect in a warm-blooded animal, such as man.
According to another feature of the invention there is provided the use of a compound
of the formula (X) or (XI), or a pharmaceutically acceptable salt, solvate, solvate of such a
salt or a prodrug fhereof as defined hereinbefore in the manufacture of a medicament for use
in the treatment of hyperlipidaemic conditions in a2 warm-blooded animal, such as man.

25 According to a further feature of this aspect of the invention there is provided a
method for producing an IBAT inhibitory 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 (X) or (XI), or a pharmaceutically acceptable salt, solvate, solvate of
such a salt or a prodrug thereof.

30 According to a further feature of this aspect of the invention there is provided a
method of treating hyperlipidemic conditions in a warm-blooded animal, such as man, in need

of such treatment which comprises administering to said animal an effective amount of a



25 a warm bl ooded animal, such as man in need of such therapeutic
treatnent. In addition to their use in therapeutic nedicine, the conpounds
of formula (1), or a pharmaceutically acceptable salt, solvate, solvate of
such a salt or a prodrug thereof, are also wuseful as pharnacol ogi cal tools
in the devé’vlodlgﬂﬁ'gz and standardisation of in vitro and i RCVORE2H#¥st
systens for the evaluation of the effed2s of inhibitors of IBAT in

| aborat ory animals such 30 as cats, dogs, rabbits, nonkeys, rats and m ce,

as part Obohhind 8RfdrufaqX) BEIXI), e b BRemhbcuti eIy AbSeptabldRAY, sBfvale/@lvate of
i nternedi ates descri bed herein are novel and are thus provided as a

further feehurseltefaplodrugibesenfi on. For exanpl e conpounds of formula (X) and
(XI) show I BATIq\ng Qr%véQﬁl%?ﬁhaﬁgée%é%%%on,‘p%cegsﬂmemgﬁ,qs&’ aChidiédnentvhen

tested in the above referenced in vitro test assay and are thus clainmed as
a further nfagufacine fosturehidhd alieastivomd prefersed embadimentsiad thercoppaynds 6f the he

inventigngq%gﬁnsdeg%?ggﬁg%ﬁ:ﬂggﬂp?gmound of formula (X) or (XlI), or a

phar maceu a sol vate, solvate of such a salt or a
prodrug Exahmplesof. Therefore according to a further aspect of the

! . h . . . L TR
compound of o ML o ANALAEE S S TR B AR EL L BFRE, Do °
sol vat e, stahdad eclafiqss&hown teth¢ slolledehpmistandgechhignescalogeus ta tiosedescribed

herei nbefore in aSSI%Ci at ibon \gith a ﬁhar. cegti c%l %y- AcC éabsl 8, %i | uent or
carrier. 1HMRESHFAPINYMEY P& RS BRIOPr AL A0 n Whichppiesy daerwise Statedi i on
there i® [i)evipdetions were BRGied dutdly rbtasy evapatation i ¥cuo and Wbk, up@tocadures were

phar maceuti cal,l cceptahl e salt, | vat e, . sol vat e such a salt or a
Pt o gt FEFEEPY ST R RS e i R TG Sy RO ot

prop h¥ Ihac tdiyall @gqtibﬂ@ﬁ'aﬁ ch]kﬁied ohfuRdér® lilﬁerlﬁftm_aspﬁaé fat hhmaﬁedn@rdwfa,l typi§aall§(g as
man. us . according to this aspect of the inyention there is provided a
conpound 6‘?ﬂ‘FH@giégTzérWIQ‘WCHBP}{’IRL?F%‘Fuﬁcyeﬁﬁ%ﬂyl‘?&ﬁléﬁ?'fdét&?nﬁ NfStept abl e
salt, sol waleBrissQhiv@t € of such a salt or a prodrug thereof, as defined
herei nbefore for use as a nedi canent. According to another feature of the
i nvent i Bn (i eelamp shygmatagerpdly (1yethe Seshprocadureiyrspatfornesd onrpaliqageldd-e3 WiX) or
(X1), or Mﬂgym&ceuti cally acceptable salt, solvate, solvate of such a
salt or a prodfug thereof as defined hereinbefore in the manufacture of a
medi cament(iv) yieldggee given; far dlhetration iy aidare oot nepeshBAT the mraxiynym pijaivgbleect in a

eventi on Fu Shiihes oWk e of M FAEID e BERLIS o Rk 1o o
(XI'), or ggeeetlppoeen)imaghttc repnapedNMR) sad massspéoiiat technspies;anagnagic such a
20 resonance chemical shift values were measured in deuterated CDCl; (unless otherwise statea)
on the delta scale (ppm downfield from tetramethylsilane); proton data is quoted unless
otherwise stated; spectra were recorded on a Varian Mercury-300 MHz, Varian Unity plus-
400 MHz, Varian Unity plus-600 MHz or on Varian Inova-500 MHz spectrometer unless
otherwise stated data was recorded at 400 MHz; and peak multiplicities are shown as follows:
25 s, singlet; d, doublet; dd, double doublet; t, triplet; tt, triple triplet; q, quartet; tq, triple quartet;
m, multiplet; br, broad; ABq, AB quartet; ABd, AB doublet, ABdd, AB doublet of doublets;
dABq, doublet of AB quartets; LCMS were recorded on a Waters ZMD, LC column xTerra
MS Cg(Waters), detection with a HP 1100 MS-detector diode array equipped; mass spectra
(MS) (loop) were recorded on VG Platform I (Fisons Instruments) with a HP-1100 MS-
30 detector diode array equipped; unless otherwise stated the mass ion quoted is (MH™);
unless further details are specified in the text, analytical high performance liquid
chromatography (HPLC) was performed on Prep LC 2000 (Waters), Cromasil Cg, 7 um,



salt or a prodrug thereof as defined hereinbefore in the manufacture of a
medi canent for use in the treatnent of hyperlipidaem c conditions in a
war m bl ooded ani mal, such as man. 25 According to a further feature of this
aspect of the invention there is provided a nethod for produci@g an | BAT

i nhi bi t or y "18848% n a war m bl ooded ani mal, such as man, PENCBA¥®A"f such
treatment which conprises adm ni stering3to said animal an effective anount
of a conpound of fornula (X) or (XI), or a pharmaceutically acceptable

sal t, sol yai& N&Rl)YMeENOd d8iGiTsed waltk 10 &IM BmRboai etk abile BlisAC®AR di ng
to a further feature of this aspect of the invention there is provided a
met hod of seifabledomposifignsr | i pi dem ¢ conditions in a warm bl ooded ani mal, such
as man, inyRealmdfaiiide hétGRiTRR M e EARRN Ind $8riq At BbRised by il Bygai d
ani mal anravelpsectl ve ampunt %?'t"a %utgg/ 196482 PCT G%_B/ 02459 -3%- co}rlrpound
of f or nmul shioxatagraphX(JL.Clo HPRCpinfra-nedc@R)y Mg NMB@aalpsisibl e sal t, sol vate,

sol vat e cof,_... . nr £ Rk above ot her

phar nacésut(}llggwﬁégggn%g@r{si“%% &bergggagg}gqu%t%gg; thﬁs la%:%em’adi cament

manuf act ui(ie) fhedolinvdsg alitheviaionemanbd wsed herdinpefofecr herdinafitstodi nent s of t he
conpounds the 5 L.nventign described herein also apply. Exanples The

i nvention Ij\ﬁlYII now %lghlf)ﬂn}fs “PGted in the fol | ow ng non limting exanples,
in which DMBndard NeGHimethytfernkantde) t o t he skill ed chem st and techni ques

apor onr i ar T Ol oA RS G B dEattRfabE ot ons

wer e carr iRg0AeUt byethgtagétgtegvapor ati on i n vacuo and work up procedures were
carried o:&[ ter renoval.. of residual solids such as drying agents by
filtrati oneENi) al feefortele ons were carried out under an inert atmosphere
at anbi entDIPBApPEr at ditifoprbpydtedirhivie; and t he range 18-25C, with sol vents of
HPLC grade_under anhydrous conditions, unless otherwi se stated; 15 (iii)
col um chridHat ogr aptirayofiia. £ | ash procedure) was performed on Silica gel

40-63 .tm (Merck); (iv) yields are given for illustration only and are not
necessarily the maxi num attai nable; (v) the structures of the end products
of the ¥or l¢l1) were generally confirmed by nuclear (generally proton)
magnetic respRaABSes- iy -4 rquss. nmagnetic 20
resonance euterated CDC13 (unl ess
ot herwi se Dcarbamovyl]-4-hydroxybenzvl }carbamovylmethoxy)-2,3.4.5-tetrahydro-1.5-

benzothiazepine
1,1-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-[N-((R)-o-carboxy-4-hydroxybenzyl)

20 carbamoylmethoxy]-2,3,4,5-tetrahydro-1,5-benzothiazepine (Example 2 W002/50051; 50
mg, 0.076 mmol), tert-butyl (25)-2-aminobutanoate hydrochloride (20 mg, 0.102 mmol) and
N-methylmorpholine were dissolved in DCM (1.0 ml). The mixture was stirred for 5 min at
room temperature. TBTU (30 mg. 0.093 mmol) was added and the mixture was stirred for 30
min at room temperature. The solvent was evaporated under reduced pressure and the residue

25 was dissolved in concentrated formic acid (1.0 ml). The mixture was heated to 50°C and kept
for 2 hours at this temperature. The reaction mixture was evaporated under reduced pressure.
The residue was purified by preparative HPLC using MeCN/ammonium acetate buffer
(50:50) as eluent. 30 mg (53%) of the title compound was obtained. NMR (DMSO-dg): 0.6-
0.8 (m, 9H), 0.9-1.7 (m, 14H), 2.16 (s, 3H), 3.2-3.4 (m, 2H), 3.6-3.8 (brs, 2H), 4.0-4.1 (m,

30 1H), 4.75 (q (AB), 2H), 5.51 (d, 1H), 6.65-7.30 (m, 11H), 8.41 (d, 1H), 8.50 (d, 1H), 9.3-9.4
(brs, 1H).



on the delta scale (ppmdownfield fromtetranethylsilane); proton data is
quoted unless otherw se stated; spectra were recorded on a Varian
Mer cury-300 MHz, Varian Unity plus- 400 MHz, Varian Unity plus-600 MHz or
on Varian | nova-500 MHz spectronmeter unless otherw se stated data was
recorded atYUBO"¥BE: and peak multiplicities are shown afCFGBIYRE? 25 s,
singlet; d, doublet; dd, double doublegjg.t, triplet; tt, triple triplet; q,
quartet; tq, triple quartet; in, nultipl et; br, broad; ABqg, AB quartet;
ABd, AB d%gl ﬁie’z ABdd, AB doubl et of doublets; dABqg, doublet of AB
guartets; re recorded on a V\aters ZND LC coI urm xTerra M5
- C8( Wt er s),1-Dekedt3-dibutyi ‘ RO lecatborypthwblqui pped; nass
| ( F| Sons | nstrunents)
Yt her wi se st at ed

the mass ion qweh%iuhén &f'\ﬂidlbxo 3grﬂlﬁﬁ>ﬂ s‘pﬂeh e’T-nﬁﬂﬁyﬁhleB A-grpagoi-fispd i n the
text, analytical high erformance l'iquid r omat_.ogr aphy t",%yPLC) was

per f or mad (&hoxprarhony e@uﬂ@arpmeié}@rzylbﬁf@ﬁﬁgﬂne@@xﬂ? ?)4451“3 &9/ 11v6482
PCT/ GBO3/ %gﬁ%%l ;lizg ne (MRS AR 0. N?ﬂ}lnﬁnqn SO P6nt B9 WP Radddd SEBRONI UM

acetate as no phases, with suitable conposition; (vii) internediates
wer e not g»éNe@Hl(wSEﬁ gl 0.3500nmeh in watesO@ ralhenqaﬁhprmyums%é% for & hepr. Thei n

| ayer chr , rld?i_ I gél%,g is; 5
(viii) Wheé)agﬁé qusa@gﬁ%l&é\_/e%)g rie @ Hgfl E%céﬁ% aa'ltghe ’p\}\axgg 0t d ;ﬁggb%gent
(ix) t he fand ivetsi. e atganie\phase iven soneaytratesl amdéld: hidug Wisepbufied oy preparativaaf t er

DCM d|

(03 Benzo ri azgle&si% Wlﬂwﬁp g{) et ram[%ym;%ﬁl?oﬂ%ﬁl A ul%rrg %‘rleerlltt eThe 10

Et OAc et h)dlesmdebmpmndhﬁa@lﬁbmdmﬂ 024 ¢ €9 %) @MmsomMWBﬂMt a7t ne; and
THE tetra

1. 1. D oo U043t B0 SEMTERYR) 2. AT D HPLCEL PhAS (B4 DR PS-H£Q .

car boxypr epy4.56-ar80a2H ), 550 YEY d)x6 DR EY k), 6.90-7.50 (11H, m).

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

1, 1- D oxo- 3, 3-di butyl - 5- phenyl - 7- net hyl t hi 0- 8- [ N- ((R) - ( x- car boxy- 4- hydr oxyb
enzyl) 15 Preparation of Starting Materials

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
above reactions.

20
Method 1
1,1-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-carboxymethoxy-2,3,4,5-tetrahydro-1,5-

benzothiazepine
A solution of NaOH (4.67 g, 116 mmol) in water (10 ml) was added to a solution of
25 1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-ethoxycarbonyl-2,3,4,5-tetrahydro-1,5-
benzothiazepine (Method 2; 15.45 g, 28.71 mmol) in EtOH (160 ml). The solution was stirred

for 30 min at room temperature. The solvent was removed under reduced pressure and the
residue was partitioned between EtOAc and 1.0 M HCI. The aqueous layer was extracted
twice more with EtOAc and the combined organic extracts were washed with brine and

30 concentrated to give the title compound (14.28 g, 98 %) as a white powder. NMR (500 MHz,
DMSO0-dg) 0.65-0.80 (m, 6H), 0.90-1.50 (m, 12H), 2.20 (s, 3H), 3.25 (s, 2H), 3.65 (brs, 2H),
4.80 (s, 2H), 6.70 (s, 1H), 6.80-7.30 (m, 6H), 13.20 (s, 1H).



20 car banoyl net hoxy] - 2, 3, 4, 5-t et rahydr o- 1, 5- benzot hi azepi ne (Exanple 2
W02/5005 1; 50 ng, 0.076 mmol ), tert-butyl (2S)-2-am nobutanoate

hydrochl oride (20 ng, 0.102 mmol) and N-net hyl norphol i ne were di ssolved in
DCM (1.0 nm). The m xture was stirred for 5 min at roomtenperature. TBTU
(30 ng. 0. Y¥8HBF) was added and the mixture was stirreldCTER%B* i n at
roomtenperature. The sol vent was evap@sat ed under reduced pressure and the
resi due 25 was di ssolved in concentrated formc acid (1.0 m). The m xture
was heat edritBo@9C and kept for 2 hours at this tenperature. The reaction
m xture was evapor at ed under reduced pressure Thez3resr due was purified by

pr epar at i (&-BiRiX0: 3 pedingt v ve-Ghnyhmhmneath M u tetmbydred.5e| uent. 30
ng (53% %Emw:aztebl%e conmpound was obt ai ned NIVR (DMSO-d6): 0.6- 0.8 (m
9H), 0.9- ( IZ7d), 2.16 (s, 3H), 3.2-3.4 (m 2H), 3.6-3.8 (brs, 2H),

4.0-4. (]j- ( m 30Tﬂ2|ﬂ|)5psp¢ns'f(ﬁl ¢fd, KAB)Q 32}@1butﬂ Saheayl-7- mephyltlaoashynngoa(m 511/
_83211 (EX,S J&lr_tgah%?rgﬁ% ﬂeﬁ'zotllim%pnge @Ie%hoﬁ 3|, ﬁg% e2318?1 g&@%%ﬁﬁ%@ﬁ‘@% Slﬁw %503 02499

(R-a-[N -a(lﬂéa)ettiyl bmrﬂnaxqme {W&‘) ml, 6&6@@}'It¢t@ﬂ@@omum bromide (0.925 g,

car banoyl Q , enzq ine T tion of

1, 1-di oxo%‘sg “3%%)121?%3 S0 f“b‘hc e‘iﬂ“‘%‘i%ﬂ%ﬁ&n@ h? E ﬁh?{‘ﬁ% T %%%ea?f('cé} d%

(et hoxycarrmmmb) ehéues. ]The solvent was removed under reduced pressure and the residue was

car banoyl }benz car ba me -2, 3 4,5-1 trah dro-1,5- benzaot.hi azepi ne
(Met hod  4:Papitig MB?%@ RN} ay‘*@&‘ya@/&a%‘é %3883’:9“5 | uti on
of NaOH(( leﬂg@@mmd@m?déﬂtrm IChrdniatd@ipRl ubidle ®0M/Et@n@l(9; hes muzsﬁttgaﬁ: tes stirred

for 1 hour. The reaction was quenched with concentrated and

partiti ondEsiFsSmRuRt @E-¢Ae) asa{an QikNYR Orf):0. %?g%rﬁ}@ lp%ég% {BsEBre Ehesr at ed
and the reg)dign 9170 b8 EYY4. 25 @PAHAUI70]s, DN HRA s US)NE.96- 7303, of
40- 60% IVECN)r n @am};mmr(rlrb umﬁzg%:/et at@e bﬁffes aSDeI uﬁnt )The degr rgﬂéj
conmpound was obtained in 0.024 g (59 %9 as a white solid. NVR (CD3QD):
0.70- 0.9G44@ba3m. 1.00-1.60 (15H, m, 2.10 (3H s), 3.25 (2H, s), 3.75
(2H bglﬁ , 4.25-4.40 (1H, m, 4.60-4. 80 (2H n') 5.60 (1H, d), 6.70 (1H,
4. EDigx013:3-dibjtyl-§ pheyb-Aanethylth % 4ep-totahy - The starting
rrat erials e Hiotﬁr%gﬁéa”pl es above are ei t her commercially available or are

readily p tandard net hods from known materials. For exanple, the
fol | owi ng r eadioilghdione-8,3edibutyltIipitenyl T-bromobitmethoxy-3, 314, fetraltyidem],.Sof sonme of

the start 'H%Qz&?ﬁ&z%ﬁé'(%fﬁ%ﬁ&d'ﬂ} tlrlch& WBBQI%%SI ﬁ)?'%ei c%H@sPonding 3-butyl-3-ethyl
‘ analogue; 40 mg, 0.08 mmol) was added DMF (2 ml), sodium methanethiolate (60 mg, 0.85

20 mmol) and sodium borohydride (60 mg, 1.6 mmol). The reaction was run overnight at 60°C.

Additional sodium borohydride (60 mg, 1.6 mmol) and sodium methanethiolate(60 mg, 0.85
mmol) was added and the temperature was raised to 120°C. The reaction heated at this
temperature for 4 hours and then cooled to room temperature. Then acetic acid was added
under a flow of nitrogen, through sodium hypochlorite overnight. Water and EtOAc was

25 added and the aqueous phase was extracted three times with EtOAc. The combined organic
phases were washed with HCI1 (1M), dried and concentrated under reduced pressure. The
residue was then purified by flash chromatography [EtOAc : heptane, 1:4] to give the title
compound 0.34 g (93%). NMR 0.7-0.9 (m, 6H), 1.0-1.6 (m, 12H), 2.2 (s, 3H), 3.1 (s, 2H), 3.4
(s, 2H), 3.7 (brs, 2H), 6.7 (s, 1H), 6.85-7.05 (m, 2H), 7.2-7.4 (m, 2H).

30



20 Method 1

1, 1- Di oxo- 3, 3-di but yl - 5- phenyl - 7- net hyl t hi o- 8- car boxynet hoxy- 2, 3, 4, 5-tetrah
ydro- 1, 5= benzot hi azepi ne A solution of NaOH (4.67 g, 116 nmmol) in water
(10 mM) was added to a solution of 25

1, 1- di oxo- 393%dPBR yI - 5- phenyl - 7- net hyl t hi o- 8- et hoxycar bBRYEBEEIR, 5. tetrah
ydro 1,5- benzothi azepine (Method 2; 153¢}5 g, 28.71 mmol) in EtOH (160 nl).
The solution was stirred for 30 mn at roomtenperature. The sol vent was
removed ungRthoigduced pressure and the residue was partitioned between

Et OAc and TO_IVI'HCI _The aqueous Iayer was extract ed tWI ce more with Et OAc
and t he codbill EHEYE-Sef : 0-B 1 -0 ‘ gthox et

concent r at eg _g E 9. Whl te powder.
NVR (500 5 , 2.20 (s,

3H), 3.25 (s mraqluti}m&li 1(1bchexo 2B+)d;but)4-58;ﬂ1e(1ﬁ 7 ﬁH}lylttﬁo BANKSR)- LphenyB1'80- 7. 30

(1m1 gl_zxol%.r%)())(&&% Ylgl/ci@tgqueny ?%@t%hSP CF?H g %%%g?thlazepme Pﬁetﬁo&j 5; % 050

ar bony! - 2, 8 0478 nimedl), dkglatrine, &r,h5}estmnmtobmaﬂmo(0m2 Eo0. wasmmpe asd N0 of

1, 1- di oxo- i but 8- dro

t et r ahydr om‘!itﬁ%l B#’?g?%@éggﬁgyéz‘z @Eﬁvﬁ%@g Lﬂédﬂalﬁhlﬁ?t)temﬁ’?r% (150
n) was aﬁdwnmtmkwbrcﬁmmeg(61633mfﬂol)“?aéaﬁddmmhénada%ﬁﬁlzuw amoni um
brom de (0.925 2. 869 nggngq’and sodi umc rbonate (12.85 g, 121.2 mmol).

The ni xt uriaGH98 HiEUie¥As (2R tafsepargtey fumne %M]r‘%aSh%‘@ﬂSWPt\%ﬁld bgiae drisdoved
under r el USREMRSOS B AndditaleD ETHRBhdS YeodBSwaspfitibd byPMad ci% %% BH and 0.5

M HCl . The organlc | ayer was washed with brine, dried 10 and

concent r at B¢f by tuE Y n 04585t Tief ”{@%‘)‘edﬁo‘@l%@rﬁw@mhd he
desi red prNﬁmCG 7(( 885 géi{ Qﬁ)é%oﬁ(stsqmsr@%), 2. '}'b’gﬁ}i’ 5Y.8: 1@5915 Hm. 7(55&}{ brl&g%l 55

15 .1 4.70
Ersn 21H)1) @él( m, 41% 70 €Ban)75.30-56n (1B Hn), 63w4ﬁdé|H3mw 65 (1H, s),695-
1, 1- D oxo- —,’31@ i mﬂtﬂiﬁ-%@?@f‘%) §05Bi ) t hi o- 8- hydroxy-2, 3, 4, 5-tetrahydro-

|, 5- benzothlazepln
1 1- di ok®- 3, 3-di but yl - 5 phenyl - 7- br ono- 8- net hoxy- 2, 3, 4, 5-t etrahydro-1, 5-
benzothlaqqg$ gs(synthe3|sed by the of W9616051 for the correspondi ng

3- but yl

1,1-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-[N-((R)-1'-phenyl-1'-
carboxymethyl)carbamoylmethoxy]-2,3.4.5-tetrahydro-1,5-benzothiazepine i
1,1-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-[N-((R)-1'-phenyl-1'-methoxycarbonyl
20 methyl)carbamoylmethoxy]-2,3,4,5-tetrahydro-1,5-benzothiazepine (Method 6; 300 mg, 0.46 -
mmol) was dissolved in methanol (5 ml). NaOH (100 mg in 0.2 ml water) was added to the

solution and the mixture was stirred at room temperature for 1 hour. Acetic acid (0.3 ml) was
added. The solvent was evaporated under reduced pressure and the residue was extracted with
DCM/water. The DCM layer was separated, dried and evaporated under reduced pressure to

25 give the title compound 270 mg (92%). NMR (500 MHz) 0.7-0.8 (m, 6H), 1.0-1.6 (m, 12H),
2.1 (s, 3H) 3.2 (brs, 2H), 3.6-3.8 (m, 2H), 4.6 (s, 2H), 5.6 (d, 1H), 6.6 (s, 1H), 6.9-7.5 (m,
11H), 7.8 (d, 1H).



anal ogue; 40 ng, 0.08 mmol) was added DMF (2 ml), sodium net hanet hi ol ate
(60 ng, 0.85 20 nmol ) and sodi um borohydride (60 ng, 1.6 mmol). The
reaction was run overni ght at 60C. Additional sodium borohydride (60 ng,
1.6 mml) and sodi um et hanet hi ol ate(60 ng, 0.85 nmmol) was added and the

t enper at ur ¥ ¥ sed to 120C. The reaction heated at t RFYCBI¥RBErature
for 4 hours and then cooled to roomtenperature. Then acetic acid was added
under a flow of nitrogen, through sodi um hypochlorite overnight. Water and
Et CAc was wRuypdded and the aqueous phase was extracted three tinmes with

Et OAc. The_C‘cWﬁ"'ned or ganl C phases ver e washed W|th HCI (1I\/9 ~dried and
concent r at bDiex=3.3 -phar ling: phenyh &'-méthok yps

flash chr ogpt OsLaRk [ gl éhetltle conpound
0.34 g (93%. i / 2.2 (s, 3H), 31(s
2H), 3.4 (s, 2 DigoB, 1 dxbstyl -34gh enm‘rﬁtne(thivlthn_q—s-carao)@ﬁwmo@‘}Z(&ﬁS ml;lyd?o -2-

e e i T e

-1 ( S) 1- lﬁ)@td%@da(lﬂﬁmyg Pe&0hmyrhél) amﬁD]lPEmIﬁDO mg, 2.3 mmol) were dissolved in DCM

b1 1t oy S e g Resetol SRR =g okl 6ot 17 5

car boxymet ﬂn;tio))maals bddm;ahmﬁtehmxgu}e Rasktifredfdr 80 rnﬁiilytd-bm hrﬁ]:ebatllfrz OfHaisaledi N e

(Met hod 5; 050 ni n th ster drochl ori de

(0- 019 o, BRERPAHER yeh FREEd R YT A B ol W poblensd . Cvanditio ) 1 DOV
(4 m) wasprsllict vadelated mlmm:em@wmﬁcegwé 13 uﬂchéﬂl;Bbuﬂil B6¢ mplosohy. TBTU
(0.033 g, éw \ga(i gd After additiona reaction _m xture
was transf 0 Oep%p St Ll (“éﬂaHMslh(é(?P@n%%brM}Bﬂ@ﬁ& B PHe,
dried 10 oyeraBgSHY, 5351(11 qgljlcasm(\srﬁq)edg_ﬂfh@] anysle. go(rdom;:t was purified by
flash chromat ography on silica gel (Hept:EtQAc- to give 0.048 g (83
%9 of the desired product as a white solid. NIVR 0. 70 0.85 (6H m,
1.00-1.55 (18H, m), 2.10 (3H, s), 3.15 (2H, s), 3.70 (2H brs), 4.05- 4.25
(2H, m, 4.50-4.70 (2H, m, 5.50-5.65 (1H, m, 6.30-6.45 (1H m, 6.65 (1H,
s), 6.95- 7.10 (311, m, 7.20-7.50 (84 m, 8.05 (1H, d). 15 Method 5

1, 1- Di oxo- 3, 3-di but vl - 5- phenyl - 7-net hylthi 0-8-[ N-((R)-1' - phenyl -1 " -

car boxymnet hyl ) car banoyl net hoxyl - 2, 3, 4, 5-t etrahydr o- 1, 5- benzot hi azepi ne




1, 1- D oxo- 3, 3-di butyl - 5- phenyl -7-nethylthio-8-[N-((R)-1' - phenyl - 1" - met hoxyc
arbonyl 20 net hyl ) car banoyl net hoxy] - 2, 3, 4, 5-tetrahydro-1, 5- benzot hi azepi ne
(Met hod 6; 300 ng, 0.46 mol) was dissolved in nethanol (5 m). NaCH (100
ng in 0.2 water) was added to the solution and the m xture was stirred
at roomteﬁiﬁ’e‘}"éﬂ’ﬂf’ for 1 hour. Acetic acid (0.3 m) wasPCHEHBEH24%ne

sol vent was evapor at ed under reduced p¢#38®sure and the residue was extracted
with DCMwater. The DCM | ayer was separated, dried and evaporated under
reduced pr€maiis e to 25 give the title conpound 270 ng (92% . NWVR (500 MHz)
0.7-0.8 (m 6H), 1.0-1.6 (m 12H), 2.1 (s, 3H 3.2 (brs, 2H), 3.6-3.8 (m
2H), 4.6 (s, 2H), 5.6 (d, 1H), 6.6 (s, 1H, 6.9-7.5 (m 1111), 7.8 (d, 1
H) . WO 03/ WaadslclitalikGB03/ 02499 -37- Method 6 1

1- Di oxo0- 3, 3-di butyl - 5-phenyl - 7- et hyl t hi 0-8-fN- ((R) - 1' - phenyl -1 ' - net hoxycar
bonyl methyl)ch %‘éﬁ?b‘?&ﬁ%@ﬁ‘a& WM. 2 3 4,5-tetrahydro-1, 5-benzothi azepi ne

1, 1- Di oxo- 3, 3-di butyl - 5- phenyl - 7- methyl t hi o- 8-car boxyrret hoxy-2, 3,4, 5-tetrah
ydro- . 5 1, 5-benzot hi azepi ne ( d 1; 250 ng, 0.49 mmol),

(R) - 2- phenyl gl yci ne net hyl est drochloride (120 ng, 0.60 mml) and

DI PEA (300 ng, 2.3 nmol) were ved in DCM (10 m) and the m xture was
stirred for 5 mninro te ureQ TBTU (2100@,00 65 nmol) was added
and the m xture was stiy Q m J_at d.00MLL enpse ature The sol vent

was evapor at ed under ssiXe awd the

colum and the 10 product s utdd with DJ Q) to give the
title conpound 306 ng (959 . (500 Wi N, mn oH, 1.0-1.6 (m
12H), 2.1 (s, 3H 3.2 brs, 2H), 3.6-3.8 (m 1.6 (ABg, 2H), 5.6 (d,

03/ 106482
onmpound of formula (I):

1H), 6.6 (s, 1H), 6.9-7.5 (m 11H), 7.9 (d, 1H).
PCT/ GB03/ 02499 -38- Clains Wat we claimis: 1
R3 OHSOp\\Oe-~~N~/R1 H:: K

@

wherein:
R' and R? are independently selected from C;_4alkyl;
R’is hydrogen, hydroxy or halo;
10 R%is Ci.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 C,.salkyl optionally substituted by hydroxy,
methoxy and methylS(O), wherein a is 0-2;
15 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, 2-methylthioethyl, hydroxymethyl,
methoxymethyl; R? is not hydrogen; and with the proviso that when R! and R? are both butyl,
R’ is HOC(O)CH(R®)NH-, R® is hydroxymethyl and R* is hydroxymethyl; R? is not hydrogen.
20
2. A compound of formula (I) as claimed in claim 1 wherein R and R? are both butyl; or

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



R&A ORR MSN 6 5 (1) wherein: Rl and R2 are independently sel ected
fromCl 4alkyl; R3 is hydrogen, hydroxy or halo; 10 R4 is Cl_4al kyl
optionally substituted by hydroxy, mnmethoxy and nethyl S(O a wherein a 1is
0-2 R5 is hydroxy or HOC(O CH(R6)NH-; R6 is selected fromhydrogen and
C1_3al kyl &q35ﬁéﬂy substituted by hydroxy, nmethoxy anHCF%tBIW $°0) a
wherein a is 0-2; 15 or a pharnmaceutica9ly acceptable salt, solvate,
solvate of such a salt or a prodrug thereof; wth the proviso that when Rl
and R2 arg bot  Qubding oﬁ%dﬁlam%mngﬁ%lﬁf]ﬁl@her&ﬂfoﬂ& bt R gie’hyéthyl and

met hyl sul phi nyl nethyl, 2-nethylthioethyl, hydroxynmethyl, methoxynmethyl; R3
i s not hytheothenis bahds ariaphamraecysice @@pﬁmﬁsa&m@}va&a%\‘?& esuch 25X R but yl |
R5 is H@é&gg(@%gd;l—l— R6 is hydroxynethyl and R4 is hydroxynethyl; R3 is
not hydrogen. . A compound of fornmula (1) as clainmed in claiml
wherein R and R2 are both butyl; or a pharnaceutically acceptable salt,
sol vat e ol vaje_of C I . f1. - 1RB482

PCT/ GBO3/ %2499}* Corjgonid °Kf‘%6n?%'%o@na§[’?§?’“$ g‘sr)%{#g’e ?’??‘&Eﬁclo‘??&%?%%ﬁcf*ai m 1

wher ei n ohglrogenRit hpdrdxB2r  pharmhagduticatly acteptablstshlbrsolvate pigivake of guchza salt or a

phar maceut i 5131' ltM accept able salt, solvate, solvate of such a salt or;a

pr odr ug t REFBG . A conpound of fornula (1) according to any one of
claime 1 to 3 wherein R3 is hydrogen or hydroxy; or a pharmaceutically

.accept abl alt, solvate, so e of,. such a sa or . her eof . 5.
A coPrpoung' zf %&Pﬁﬁpl\élpad(q%)m%&'i%%cﬁ%m{r%%%ﬁv Ocr)%é)¥ %1 "8 %P#E%}%ge[l%ﬂ:l}sv\her ein R4
is 10 g6l eqécsll fiorpmermBl hyd etaiporatphyimacaiticallydvacptabdetatt] wivakey salcaeptsati e

salt, solvate, solvate of such a salt or a prodrug thereof.
asaltora prerug thereof. P 9

6. A compound of formula (I) according to any one of claims 1 to 5 wherein R’ is
hydroxy; or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug

15 thereof.

7. A compound of formula (I'):

R3
O q o) 0\\ //O
HO . N
R* (0]

MeS N

a
20 wherein:

R* is selected from C_qalkyl, hydroxymethyl, 1-hydroxyethyl, methoxymethyl,
methylthiomethyl, methylsulphinylmethyl, mesylmethyl, 2-methylthioethyl, 2-
methylsulphinylethyl and 2-mesylethyl and R3 is hydroxy; or

R* is selected from C.4alkyl, 1-hydroxyethyl, mesylmethyl, 2-methylsulphinylethyl

25 and 2-mesylethyl and R? is hydrogen;



6. A conpound of fornmula (1) according to any one of clainms 1 to 5 wherein

R5 is hydroxy; or a pharmaceutically acceptable salt, solvate, solvate of

such a salt or a prodrug 15 thereof. 7. A compound of formula (I'): R3 O
OO0O\S OHON.O RA OMSN a (F) 20 wherein: R4 is selected from

a _4al kyl , WW&P?)@?%H hyl, 1-hydroxyethyl, nethoxynethyl , PCHEBRA2H onet hy! |
met hyl sul ph| nyl met hyl , rresyl nmet hyl , Z-ﬁ%t hyl t hi oet hyl , 2-

met hyl sul phi nyl et hyl and 2- mesyl ethyl and R3 is hydroxy; or R4 is selected

f r om Cl_ 4@l dghlarmabelticdtpxacepthivle saltyesdvdteyedliate of ichetdlybrsigrpdrugbesohyl 25 and
2-mesyl ethyl and R3 is hydrogen; WO 03/106482 PCT/ GB03/02499 -40 or a
phar maceutically acceptable salt, solvate, solvate of such a salt or a

prodrug tmereOAcomﬁounAoﬁfumeum selectbdfrom| a (1) selected from
11d|ox033d|but I-5- mﬁl-? nmet hyl t hi 0-8

(R)- o [N LR S4PERs PORDAT e SR (e (S 1-casboryethy

}car ba yagwagﬁ]g, r t . 1, 1-di oxo- 3,
3-di bu'g)lé eﬁgénz%}}graertﬂﬁoﬂlﬁﬂ&g&gmﬂét&aﬁfdgqSmeﬂmwz% car boxypropyl)

car banoyl }, b@mz&y’ﬁ 3-dibutyl-5-phenyl-7-methylthio-8-(N-{(R)-0-[N'-((S)-1- ~carboxypropyl)

banoy! et NoXy) -
o Pt ovo R B cdodab A AN s BB M BRER AR pine;
fzz)f bgrrE)Nll }rrgdﬁ?)mg} 3-aibhgk g phiensL Y- nﬁﬁﬂy’lﬁmYN-g teRr?;t(z) %ﬂfln %Sz)el carboxy‘tiuct)yl)
1, 1-di 03(/ @ﬁiﬂ%ﬁcgbﬁﬂ@'ﬁwtﬁqyyg&%ﬁ fqﬁanngO-(liﬁ_@nZ thiazepine;

(R -a- oV 1, ﬁfdﬁ)xola 32%@%1(5! “phenylBLHAh RPN A DAY ) AERE6xy-2-

} car banoyl net hox t'etrahydro-1, 5- benzoth| azepi ne;
1, 1- di ox omsthzlpcnpbf @a}ba@yﬂﬂh@rﬁyl }carbmmpmmﬁm‘t Nietr{ahydm-l 5-benzothiazepine;

R T T
methylbutyl)carbamoyl]benzyl}carbamoylmethoxy) 2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo0-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N'-((S)-1-carboxy-3-

15 methylbutyl)carbamoyl]benzy! }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo0-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N'-((S)-1-carboxy-2-
hydroxypropyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-
benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{(R)-0-[N ’-((S)-i-carboxy-Z-

20 mesylethyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-diox0o-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-a-[N'-((S)-1-carbox y-3-
methylsulphonylpropyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-
benzothiazepine;
1,1-diox0-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-a-[N"-((S)-1-carbox y-3-

25 mesylpropyl)carbamoyl]benzyl jcarbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;

' 1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{(R)-a-[N'-((S)-1-carboxyethyl)
carbamoyl}-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-diox0-3,3-dibutyl-5-phenyl-7-methylthio-8-(N- { (R)-a-[N'-((S)- 1-carboxypropyl)
carbamoyl]-4-hydroxybenzyl } carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;

30 1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{(R)-o-[N'-((S)-1-carboxybutyl)
carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-a-[N-((S)-1-carbox y-2-



1, 1- di oxo- 3, 3-di butyl - 5- phenyl -7-nethylthio-8-(N 1
(R-a-[N-((S)-1-carboxy-3 15 net hyl butyl ) car banoyl ] benzyl

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

1, 1- di oxo- 3, 3-di butyI 5- phenyl - 7-nmethyl t hi 0- 8- (N {

(R) -a-[ N - MOI9648% 1 hoxy 2. hydr oxypr opyl ) car bamoyl | benzJFT/GB03/02499
} car banoyl nmet hoxy) - 2, 3, 4, 5-t et rahydr o-41 5- benzot hi azepi ne;

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

(R) - a- [ N methPprobypédrbeawoyi]4-BitiromdyiA1 joarbarmeylnaioy) 1333 tahydro-1,5-

car banoyl 4, 5-tetrahydro- 1, 5- benzot hi azepi ne;
1, 1- di ox0® @Z%‘gﬁz%’éﬂeyl-S phenyl - 7- rrethylthlo 8-(N- 1

(R-a-[N xﬁﬁxokﬁaibbgw pﬁenmtrﬁéfhﬁﬂﬁcpﬁl@ﬁ-){t]@fdclPN’l(Lgﬁlr Qavarylol benzyl
} car banoyl net hox t'etrahydro-1,5- benzot hi azepi né

1, 1 di oxomehgibes i’)gqrymadbﬁéy@rpxmm NgERPUTETORY) 31 4.5 tetrahydro-L 5

(R) a- [g\I beﬁn(z agip%ger boxy-3 25 nesyl propyl ) car banoyl ] benzyl }
car banoyl net 3,4, 5-tetrahydro-1, 5- benzot hi azepi ne;
1, 1- di ox01,3; d&bxdrmmy)ht_yssmhemyﬂ rﬁeth}iﬁlhys-(M{(JR)ax-(N({S) 1-carboxy-3-

R N box I
(o b i BB E by SRR A S o5
1, 1- di oxObehzSthidzdpirey| - 5- phenyl - et hyl t hi o- 8- (N—{

R N 1- box b b |
Ca barmyl PRty SP8 S BhER, ﬂgﬂ%ﬁ{yno"};‘%%ﬁkmﬂ Satrrenso
1,1-di Aoy -
(R - aI EMNOhyE’H(r@SxyGT caa\rﬂt))oxyblt}fta Wroxyg%g%?f}]h%&ﬁ@%%%fb‘gztiltlrahydm b

} car banoybsreethisaspinee 3, 4, 5-t et r ahydr o- 1, 5- benzot hi azepi ne;

e e e T R
met hyl pr opxd@wrdpahwba]rmyll]—%yyﬂrmwmmk}yirbama):ylmethoxy) -2,3,4,5-tetrahydro-1,5-

ar banoy!| 2.3,4,5-tetrahydro-1, 5- benzot hi azepi ne;
1, 1-di oxgg?zgtwtfl?u?yl 5- phenyl - 7-nmet hyl t hi 0- 8- (N- f

(R) a- 1IN 1,0{d9x0l3,Tdibhgxy- pﬁenymtrh@thjathws B (eopyl($H4-duysixgxybenzyl  }

1717 0f oo g g AR e aEneg g2 -iihydro-1S-

(R-a-[N be(r(z&}uaielﬁﬂ boxy 3- net hyl butyl ) car banoyl | - 4- hydr oxybenzyl }
car banoyl rret hoxy) - 2 -tetra - benzot hi azepi n

1, 1- di oxo}d; d3°7‘(?r W%W55ml?§w7‘mcthﬂﬁhws‘l(%{é@8@ ANEGS)-1- “Sarboxy-2-
R T R T
20 1 5-benzothlazep1ne
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-a-[N'-((S)-1-carboxy-2-
mesylethyl)carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-
benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-o-[N'-((S)-1-carbox y-2-
25 methoxyethyl)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)-o-[N'-((S)-1-carbox y-3-
methylthiopropyl)carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-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-
methylsulphinylpropyl)carbamoyl}-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-
1,5-benzothiazepine;

1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-o-[N~((S)-1-carbox y-3-



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

(R-a-[N -((S)-I-carboxy-2- hydroxypropyl)carbanoyl ] -4-hydroxybenzyl }
car banoyl met hoxy) - 2, 3, 4, 5-tetrahydro-1, 5- benzot hi azepi ne; 15

1, 1- di oxo- tyI 5-phenyl - 7-nmethyl thi o-8- (N f

(R-a-[N - Pé?ﬂh‘gg 4r boxy-2- met hyl t hi oet hyl ) car banoy! ] - 4PRVEBERHENzy |
} car banmoyl net hoxy) - 2, 3, 4, 5-t et r ahydr o= 425- benzot hi azepi ne;
1,1-dioxo-3,3-dibuty|-5 phenyl - 7- net hyl t hi 0- 8- (N- {

(R) - a- [ N megyHrofylwarbamioyl]-2-hydrixiydnsyl | garbamolybclydxy 12,8 Hefveyhliyddo-hydr oxybenzy|
}carbanDyLnet$QX%€T2 3,4,5-tetrahydro- 20 1, 5-benzot hi azepi ne; 1,

1- di oxo %5- phenyl 7-met hyl thio-8- (N {

(R -a-[ N of 4 Sharmhaceatidally Yecdptable $ait, s1hate,selahte anmich Ja-sdit biylprodyp eezask.

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

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

(R -a-[ K 9(( S)Aqardéagsb@xpfq?anaé armhb@mn@t ftﬂnmaqntwmuér}naéeuﬁmry%w@m&reyl

) car banoyl 0X 5-tetrah zo hi azepj ne; 1,

1- di oxo- 352 AT JoIY §?lvgteﬁf1%w B S A Ry o WRL prieRs Cigherein variable
[N - ((S) - droGp £26)iMteds otHBHWE!shébi ffar gmehh&ﬁm&ﬁmd dn)/émmsgge@wbenzyl
} car banoy nethoxy)-z 3,4,5-tetrahydro-1, 5- benzot hi azepi ne;

1, 1- di oxo @cwdamﬁ%lflngabﬁ@ﬁwazmmfﬁmw dhg- (N {
(R-a-[N-((S)-1-carboxy-3-

} car banoyl nmet hoxy) - 2, 3, 4, 5-tet ro- 1,5-benzot hi azepi ne;

1, 1- di oxo- 3, 3-di butyl - 5- phenyl et hyl thi o-8-(N- {

(R-a-[N-((S)-1-carboxy-3 W O 1ozjﬁingT/GBOBIOZ499 -42
1 -

mesyl propyl ) car banoyl | -
car banoyl net hoxy) - 2,
pharmaceutical ly acceptab e
prodrug thereof. 5 9. Ap oces for prepg 0

a pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodrug thereof which process (wherein variabl e—gxoups are, unless

ot herwi se specified, as defined in fornula (1)) pri ses of: Process 1):
oxi di sing a benzot hi azepine of fornmula (I1):

10 {m;

Process 2): reacting a compound of formula (III):

Oy Y

HO S
Rl
ke
MeS

(1I)
with a compound of formula (IV):
15



OOel"r NIt RLO: RAOHR2 MBS N 6 10 (Il); Process 2): reacting a
conpound of forrmula (I11l): 00 HOS/ I R \ RR. MeS N6 (111) wth a
conmpound of forrmula (I1V): 15 WD 03/106482 PCT/ GB03/ 02499 -44- -3 HO NLO /
RRH\V I :; K2 MSN a (VII) or an activated derivative thereof; wth
an anine oABMMMFA (Vi11): O NH2 ekr RA 5 (VI11) ProBELGBAY024Y%,
conpounds of formula (1) wherein R5 is4MOC(O CH(R6)NH-; reacting a
conmpound of forrmula (I) wherein R5 is hydroxy with an am ne of formula
(I'X): HOC(O CH(R6) NH2 (I X) R?

0
N
HO /“\/o S
N R!
H 2
o) R
MeS

(VID)

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

R,/“\(NHZ
R*
5 (VIID)
Process 5): for compounds of formula (I) wherein R? is HOC(O)CH(R6)NH-; reacting a
compound of formula (I) wherein R’ is hydroxy with an amine of formula (IX):
HOC(O)CH(R®)NH,
IX)

10 Process 6): deprotecting a compound of formula (X) or a compound of formula (XI):

RB
0 - .
N
N J\/o N 1
PO ﬂ R
R* O R?
MeS

X)



10 Process 6): deprotecting a conpound of forrmula (X) or a conmpound of
formula (XI): R3S OH~-0O0 , ~r 5~ 1 NNvOR PRI OHR2 MeSN a

(X) WO 03/106482 PCT/ GB03/02499 -43 R3 OO eK-r NN.NL H R4 O (IV)
wherein L is a di s!al aceabl e group; Process 3): reacting an acid of formula

(V): 5 0 ¥a@0 V-OS R \ | RMS N6 or an acti vaPEHCEY%%: i ve
thereof; with an anmine of formula (VIY43-R3 OH N NH2

R3
0O H 0
VJW/N PN
N
H
R* O

av)
wherein L is a displaceable group;

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

)

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

R3
0 ;
H
N
R‘/U\( NH,
R¢ O

10 (VI);

Process 4): reacting an acid of formula (VII):



R4 0 10 (VI); Process 4): reacting an acid of forrmula (VII): WO 03/106482
PCT/ GB03/ 02499 -45- R3 R6 O HO O O Pgo "'~ )t"r NNNt~-O/ SR 0HA40
H\ 1 RZ MeS N 6 (XI) wherein Pg is an acid protecting group; Process 7)
reacting a conmpound of formula (XIl): R3 OHOO\SONNOR HRIORz
LN d 5 MAP%4herein L is a displaceabl e group; w thPrEM#H%I:  and
thereafter if necessary or desirable: L)}sconverting a conpound of the
formula (1) into another compound of the forrmula (I); 10 ii) renoving any
protecting groups; iii) formng a pharnmaceutically acceptable salt,
solvate, solvate of such a salt or rug. 10. A conpound of the
formula (1), or a pharmaceutically @ table salt, solvate, solvate of
such a salt or a prodrug thereof as ai med in any one of claims 1 to 8

for use as a 15 msdl ca ﬂlOG 82 BCT/ GBO3/ 024(99,,
0O
I

X1
wherein Pg is an acid protecting group;

Process 7) reacting a compound of formula (XII):

(X1II)
wherein L is a displaceable group; with methylthiol;
and thereafter if necessary or desirable:
i) converting a compound of the formula (I) into another compound of the formula (I);
10 ii) removing any protecting groups;

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

10. 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 to 8 for use as a

15 medicament.



-46- 11. A conpound of forrmula (I), or a pharnmaceutically acceptable salt,
sol vate, solvate of such a salt or a prodrug thereof, as clained in any
one of clainms 1 to 8 for use in a nethod of prophylactic or therapeutic
treatnment of a warm bl ooded animal, such as man. 5 12. The use of a
conpound oYARAY%8: il a (1), or a pharmaceutical Iy accepPabCBO¥EY,

solvate, solvate of such a salt or a p#d@drug thereof, as clainmed in any one
of claims 1 to 8 in the manufacture of a medicanent for use in the
product i om.of @aodaﬁdhﬁdiomrdrbrhracu)ymafﬁrﬁﬁﬁacwioany saepratile srm;iadvzaﬂismht;: oBuch as
man. 10 13. A nethod for ucr n | BAT inhjbitory egffect in_ a

war m bl 0oeh 24/} ored Prodiyg e G “ﬁ%ﬂwﬁ?ct‘iﬁ%?"r §fﬂ§§’df‘ agefiod of

CONr i SesSpREN1RHS bethe eﬁtmfeamstna&armdm&ﬂo@‘e&@ﬁﬁﬂaueucmmuﬁt of a conpound
of formula (1), or a pharnaceutically acceptable salt, solvate, solvate of

such a salt or a prodrug thereof, as clainmed in any one of clains 1 to 8.

15 14. A phar Mpgaidt bpaéoﬁram@afﬁlm}mmlmh COPHRfTh 8 ScAll ¢ ARRakIE s for nul a
(1), or a pharnaceutically acceptable salt, solvate, solvate of such a

salt or asqvaiselyate REFUSBR salher a epdmatherech ag Alginsdan any et lims 19 8 | n
associ at i g3 L flcrP A HBESHeh it b&é REE PRI dHlah HERT mH?&to?f‘éfféc?m a 20 15.

A pharmaceuti cal conposition which conprises a conpound of fornula (1), or
a phar mawem-blvafiddenimaeprchibd wasal t, sol vate, solvate of such a salt or a
prodrug thereof, as clained in any one of clains 1 to 8, and an HMG Co-A
reductase inhibitor, or a pharnmaceutically acceptable salt, sol vate,

sol vat é0013.such neetigsl for producing andBAd intiibitarp £ffedt in 2 wemwbloadddominli shchnas

phar maceut i cal I cept.abl e ler . r tical
conposi ti 8K WA g‘aﬁl AR esengwg%%sﬁﬁ%seg? ér#’%ﬁ {r?'unlng%( %ﬁd ar@flglgﬁ effeciive

phar maceuhincait Iof/a mmmmhdbf formalat(l), @al phatneacesichilpiceemiblesatthsdvasnkdlvase a

prodrug ther eof e of clai 08, and a bile acid
bi nder, F%@ESE?%& %HD&Wgﬁwﬁmpﬁﬁg%ﬁﬁgéﬁﬁpﬁgFP§g@%%%%?&%le di | uent or
carrier 30 17. A pharnmaceutical conposition which conprrses a conpound of
formula_( % or a pharrraceutrcallégl ccept abl e salt vate sol vat e of

such a §al1 or APPEIEEeYgakaeBpPagfion ”r?E‘ba‘fcﬁnQ?H 8 orpfla .04y 1 to 8,
and an HVgh{eRméeufi@dlyGiaspeableMait Folvare, sWat@of‘éQMaﬂt%éﬁﬂadR@Tm@ﬁSds02499 -47-

claimed in any one of claims 1 to 8, in association with a pharmaceutically-acceptable diluent

or carrier.

20 15. 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, as
claimed in any one of claims 1 to 8, and an HMG Co-A reductase inhibitor, or a
pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, in
association with a pharmaceutically acceptable diluent or carrier.

25 '

16. 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, as
claimed in any one of claims 1 to 8, and a bile acid binder, in association with a
pharmaceutically acceptable diluent or carrier.

30
17. 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, as

claimed in any one of claims 1 to 8, and an HMG Co-A reductase inhibitor, or a



pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodrug thereof, and a bile acid binder in association with a
pharmaceutically acceptable diluent or carrier. 18. A conposition according
to claim15 or claim 17 wherein the HVG Co- A reductase 5 inhibitor is

at or vast at M, 38P%482 phar maceutical |y acceptable salt, sol VSTVEB'¥Y#Pate of
such a salt or a prodrug thereof. 19:4% conposition according to claim 15
or claim17 wherein the HM5 Co- A reductase inhibitor is rosuvastatin, or a
phar naceuphauahdeyticaﬂg epieatable sslalsolvath,esoheﬁe of mhacsalt Ar phradng clendof,call a

conpositi ch. co r| S or a.

phar maceu@?ec%ﬁ ‘i}“daéé Yo AT émsw é ta%%gl‘z\/ al S%F?Pzﬁ%le( C(H)lidegtuoé §%%alt or a
prodrug thereof, as clainmed in any one of claims 1 to 8 and a PPAR al pha
and/ or ga agonist,.or a ceyticall t ab | t ereof, in
Rosoct at; Dh v d potaosiisPraetheriPe BATRG U drEfim 7 35658 i hiG Py FdiRer ' 51
A conposi inhibitox&@ aRNEsAEN, (0D a phairitedlcallyae&dptablelielt, RBARepdoPiee GFREUNA safarmma
agoni st EW@T)F‘% et hoxy- 3- [ 4- (2- {4- met hanesul phonyl oxyphenyl °

} et hoxy) p"ﬁ n0| c acid or a pharmaceutically acceptable salt

t her eof .

19. A composition according to claim 15 or claim 17 wherein the HMG Co-A reductase
inhibitor is rosuvastatin, or a pharmaceutically acceptable salt thereof.

10
20. 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, as
claimed in any one of claims 1 to 8 and a PPAR alpha and/or gamma agonist, or a
pharmaceutically acceptable salt thereof, in association with a pharmaceutically acceptable

15 diluent or carrier.

21. A composition according to claim 20 wherein the PPAR alpha and/or gamma agonist
is (S)-2-ethoxy-3-[4-(2-{4-methanesulphonyloxyphenyl }ethoxy)phenyl]propanoic acid or a
pharmaceutically acceptable salt thereof.

20



