WO 2004/ 089350 PCT/ GB2004/ 001396 USE OF AN | BAT | NHI BI TOR FOR THE
TREATMENT ' OR PROPHYLAXI S OF CONSTI PATI ON The present invention relates to a
novel tre / or prophylaxis of functional co ' i nd
constlpatléﬁ%g%%%gﬁlnant Irritable Bowel Syndrone (G-I /bﬂ%@ﬁ@ﬂg%
specifically the invention relates to the use of an ileal bile acid
transport (I1BAT) inhibitor in the treatnent:-and / _or hyl axi s of these
di sorders aHBEBREANIRAT INHBITQRS %TH%H?EAJMENF QRnPQF‘S ﬁ'—&ﬁﬁ]’ inhibitor
for use in the treatment and / QRrCENEFIRATIRNS of these disorders.
Constipation and / or its aSSOCIated synpt ons, affllcts many people in the
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10% ex pe:roh@e@ﬁg‘eﬁummmﬂmﬁtdrmoldﬁé BCiBE trefmait and £&SHro isoffRRbh. In the
1991 Nati onal alth Interview Survey, about 4.5 nmillion people in the

Uni t ed SHgpedas.say they are constipated most or all of the time. Those
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and over. Pregnha al’'so Co and | 'S a conmmon
pr obitem Wotll eml thg pﬁéwledd;u is pivatost aongst ledrﬁem‘ﬁltbeSelaﬁlyc Qoadtiphiidrecah lbecur ar gest

group of patlents with constipati.o t he probl emincreases th age in
nost st uaue@ %Né?@l’lﬂﬂtlw‘é@?@%@gﬁ%& ‘gfi’:? af@eorﬁeeegileeaqu@ 1% 20% of
adol escepbg 179 ﬁqﬂ oxu‘ﬁhtreﬂrﬁO?b&%%ln%@Hﬁfe%?Eﬂo%emm% he preval ence

S varlaleln ot opul atrons 0 35 % of S patients have
consti pdﬂaﬁnwﬁrﬁom}kﬁmﬂﬂmwmbbbmn h¥randi2B% dbdemtmwd that they Bl and / or
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factors ?‘Bﬁ(‘u P%%‘itlp i tP?B??i #&&9 EhaBPmﬁWba 2&& Eg‘e Sgﬁ‘fg%ﬁﬁ%@anatow
and f3uNnCikah Bitive Qﬁthhﬂt'ﬁhﬂf%ho&@d&zﬁ Mt 100PEGRARICEOBIRINGE Bsfeciitn BOdi um

di aneter and | ength of the colon and coloni.c- notor function; defecatory
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floor; amestpBye h@hﬂﬂﬁ@@bhlm hﬁl'rhﬁults)agfe@ﬁ aﬁdiﬁtrei’r Heglﬁﬁﬂﬁomen also complain

of constlpatlon, and it is a common problcm fo]lowmg chﬂdbn'th or surgery Females _' '

20 eonstltute the largest group of pauents with constlpatlon and the problem increases with age in
most studies,
Surveys of Westem populahons have revealed IBS in 15-20% of adoleseents and .
adults, w1t]1 a higher prevalence in women (the prevalence is-variable in dﬂiér populatlons) 30
to 35 % of IBS patients have constipation as a major symptom together with abdominal pain
25 and/ or discomfort (C-IBS). |
Causes of constipation are varied and include general factors such as sex, age,
nationality, diet and exercise; colonic anatomy and function such as luminal contents,
absorption of water and sodium, diameter and length of the colon and colonic motor function;
defecatory function such as normal defunction, failure of relaxation of the anal sphincter
30  complex, ineffective straining, dimin_ished rectal sensation and size and consistency of stool;
disorders of the anorectum and pelvic floor; and psychological and behavioﬁral factors. Some

medical conditions can cause or result in constipation, for example neurological disorders

such as multiple sclerosis, Parkinson's disease; chronic idiopathic intestinal pseudo-



medi cal conditions can cause or result in constipation, for exanple
neur ol ogi cal disorders such as nmultiple sclerosis, Parkinson's disease;
chronic idiopathic_intestinal pseudo ----------- ----c-m---o-nt
200008935()"%591%‘8%%4/001396 2. obstruction; stroke é.’ﬁa"f(‘éﬁpwéﬂpﬁ%rd
injuries; metabolic and endocrine condhitions such as di abet es, underactive
or overactive thyroid gland and urem a; and system c di sorders such as
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seem ngly i nconpl ete efecation. It is nore conon in n and 1s usually
f ound5t o ahdantisanseariniashsesefenin 1PepBStaRIpPIsis s calegmu/alpmtiviicontaingngal  bovel

di-sor der abdoni n isconfort or pain is associated with
def ecati %Hta%?ig/\g caﬂ a‘ése ﬁm%l(?\?g . habit, and vith features of disordered

def ecation. | B&dﬁaﬁalao@dm@@mpcoi@na@sm dRGnpCoT Firfetiond] isouRid wiiish Plekdat g her
functi onal gast roi ntestinal disorders. It accounts for high direct nedical
expenses Pariicnkdifficlt; infreguest or seerringlyiinromplaie dafecationn It is iBMRIMON B Sy npt ons

associ at requent stools, no urge to pass
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st ool s, at a cul't-‘to pas I'neffective straining, need to
di gi dat e, senEibS mmpnsns:mgmbpn‘éﬂmvmﬂﬁlmhdmaﬂah nowhmhrabnlmmhalpbmnqumt ol apse
at the anus.and soi
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const i palgiseRieicl defBatRf. IERERG chmniﬁeﬂam doRfe Ahé ovaﬁby%ﬂ Gthet fudBifbnal
contractions and 20 di stension of the intestinal tract. There al so, seens

to be a @eoitestingrlisseden Eraceougts fanhizh @lmémeélpai@ag%use&ﬁgldamhtepmﬂsons and
pain in ?fglfcﬁﬂga%ge%ee?s%tr Hf[\?orch' g-Dis Sci 36, 827-862, 1991).

Antlspasrm nes used to alleviate this pain because they are

bel i @fed to rSszlﬂptems&Esfoﬁi&@:d@ﬁﬂltdoaﬂlpaﬁm&nda&@mf@@%ﬁt Mbdlk, reakg: toffaar macol .
Ther., 80, 49-98, 1998) anti-muscarini ¢ conpounds atropine (Digestive
Di seases S‘&Obcﬁt@ﬂ%@ét %Ed(fﬁﬁ‘ﬂﬁ@%ss?meff@%? steakRingaicodier digifaie sense af i nent .

el tile vkt i SINE L ED AR UG,
I ncl ude: Bleatingl{dstersion, |dmsoemfo§rt m)d pailhﬂe also symptoms of constipation. When painis a
symptom of constipation it can be caused by vanous factors mcludmg strong contracuons and
20  distesision of the intestinal tract. There also, seemms to be a correlation between high amphtude |
propagating contractions and pain in dohsﬁpafed poﬁenfée (Dig Dis Sci 36, 827-862, 1991).
Antispasmodics are sometimes uséd to-alleviate this pain because they are believed fo reduce -
strong contractions assoc1ated with pam (Pharmacol Ther 80, 49-98 1998) The _
antlmuscanmc compounds atropme (D1gest1ve steases & Sclences 40 (6) 1381-7 1995) and
25 zatmfenacln (Aliment. Pharmacol Ther 11 561 8 1997) have both been found to reduce
constipation pain. : B
Current treatment regimes for constipation'iitself include: (i) dietary fibre; (ii) other
bulk laxatives such as psyllium, methylcellulose, and calcmm polycarbophﬂ (iii) polyethelene
glycol solution (PEG); (iv) snmulant laxatlves such as b1sacody1 sodium plcosulphate ot
30  sennosides; (v) 5-hydroxytryptannne 4 (5-HT4) agomsts such as prucalopnde (v1) enemas and
suppositories; and (vii) surgery, but the therapeunc results of these treatments are often -
disappointing and they can result in unpleasant side effects. For instance, an increase in -

dietary fibre often doesn’t relieve the constipation and in some cases actually worsens the



bul k | axatives such as psyllium nethyicellulose, and cal ci um

pol ycarbophil; (iii) polyethelene glycol solution (PEG; (iv) stinulant
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and suppositories; and (vii) surgery; shut the therapeutic results of these
treatnments are often disappointing and they can result in unpleasant side
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356) they have an unwanted effect on the small bowel where they increase

t he noti [Gut 975, WA EH-9080andr{FutdPV3: 1¢e348+353) aml Althaeshdt isdeasible ioedminislerc ed
absorpti . ' ) e s C Fekad - 10 d.dentl ddi ti onal
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the literature (see below _ and.they are identjfied as being useful in the
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more effective treatments or ones with reduced side effects.

Many IBAT inhibitors have been disclosed in the literature (see below) and they are -
identified as being uséful in t_he tr§aj;tnent ;if dyshpldaemm condiﬁons and disorders, for
example hypéﬂipidaéhﬁa, and as iseful in the pr'.c':'\_réntioifénd treatment of different

25 - cardiovascular clinical condi_tions,_fqr example atherosc_l_qfosis. ‘The rationale _fc_:_i* treatment of
a dyslipidaemic condition with an TBAT inhibitor 1sthatby inéféasing bile acidand
cholesterol excretion, 2 fqui_:rablé"négatiy:cjchoieéterolfbjélancé'and an improvement to the
atherogenic lipoprotein prdfile should be 'achieve_:d._.> .

The use bf aﬁ IBATiiﬂhibifof:to treat gastfbintes{:t.:iﬁfal (Gi):disorders has not been

30 suggested or contemplated in the _1iterature; n fab-t some reports suggest that therapeutic
reatment of dyslipidacmia with an IBAT inhibitor might actually cause GI problems, for
example Glaxo SmithKline published a clinical sindy (abstract; DALM September 2001)
showing GI side effects (diarrhoea and abdominal cramping) during IBAT inhibition in man.



25 cardi ovascul ar clinical conditions, for exanple atherosclerosis. The
rationale for treatnent of a dyslipidaem c condition with an |BAT
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f avour abl g“f@é‘gﬁ}?ﬁ chol esterol bal ance and an i npr oveﬁéﬁf;];?@%%é%

at herogenic lipoprotein profile shoul dgbe achieved. The use of an |BAT
I nhibitor to treat gastrointestinal (@) disorders has not been
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Fur t hr npropagatiagesntiictidhsanphdetiedio nfkﬁ'e fieaioagat of nig: intstincaehbwms bawel needed to
nove t he cont ent of the | t estine, ‘when the bowel content are soft, and

agai n | eSenteae soff, g ‘F?é@ﬂlml%‘i?‘é’ﬁ‘i‘%c |y the present invention conprises
the use of a”AE%nglghﬁebﬁrEs%t inPéntidn cHARILRAR WL S8 IBA%ﬁﬁBﬁé’Pbxea sal t,

sol vate, sol vate of a salt or a prodrug thereof, int treat rrent and
/| or pr oph@dnaoeuscalfy accaptablepsatt) &m&vat@ﬁblmdsuch\hmleortarmodmg theteofyris thepat i on"
I's used, I S t be un rst d that this term unless otherw se

qual i fi egeat?’ﬁﬁ“aﬁ“ Of Brop PSPBYLt i pation and C-1BS. In one aspect of
the 20 Herein where the termi ¢ ccnstlpauon 1is used, it is to be understood that this term,

unless otherwise qualified, relates to fuhctional constiﬁation and C-IBS. In one as’pect of the
“constipation” relates to C-IBS _ o
One aspect of the invention relates to the treatment of constipation. Another aspect
25  relates to the prophylaxis of constipation. A. third aspect relates to the treatment and
prophylaxis of constipation. ' _

In one aspect of the mventlon, where the treatment of consupatlon is referred to and.
the constipation relates to C-IBS itis to be understood that this includes alternating
(constipation-diarrohea) irritable bowel syndrome.

30 Also herein, where the terms “functional constipa;ienf’.ﬁ_and “C-IBS” are used, it is to
be understood that they are deﬁned acce:r:d'iﬁ:gto the “Rotﬁeiﬁ_:Cﬁteﬂa” (Gut 45 (Suppl 2): 43,
1999, [143-T147), | |



i nvention "constipation' 'relates to funct i onal constipation. |In another
aspect of the invention "constipation" relates to C-I BS. One aspect of t he
I nvention o the treatnent of constipation. ‘te'@

rel ates t‘o‘; Ogb@ﬁ%%hyl axis of constipation. Athird as Eﬁ%@?@ﬁg to the
treatnment and prophylaxis of constipagion. I'n one aspect of the invention,
where the treatnent of constipation is referred to and the constipation

relates to C i S 34 é:@ﬁﬁ ting
(consti pat i onﬁ@%artrrmohﬁe?u Fri tag)(l?{ﬁ% 91‘%@%%?‘2“’%“%‘%5 ) ﬁﬂg%sgéﬁél wher e
the ter andbtamﬁttha;trvdlera:IBnPéﬂ lmbﬂuitomm‘e wfeded ©-heBin,dhie targedso dntompastas  be

understood tha t he ed according to the "Rome 2 Criteria" (Gut 45
(Suppl 2§° ]TES’@%‘ M‘l‘r"’oh S'\WD 2004/ 089350 PCT/ GB2004/ 001396 . 5. In

t he IltenarewraploM%diu&hedmépeﬁ@enabﬂe aid @dhsp@ifce (ASRITY i@hipuodi f ferent names. It
is to be understood that where !BAT inhibitors are referred to her ei n,

this 3 er i bileasidirmnspastes RAT) isbibieihds known in the literature as: i) il eal

api cal ggl U Refors elr% ?@%ﬁ%ﬁ?ﬁﬁ#ﬂeﬂﬁ% %rter (ASBT) inhibitors; 5 ii)

bil e aci transpo _ -bitors;-111) ileal sodiumbile acid

cot ranspm)hpbalsydmﬂbﬂembidtﬂotram@brterluﬂjlbmm cal sodiumbile acid cotransporter
I nhi bitors; I le I s dependent ‘bile: ‘aci d transport inhibitors; vi)
bil e aci H)l;l E&“% CARSRPIHiREHSTS: and 10 vii) sodium bile acid

t ranspor {,ﬁlbllémbé ﬁ'(hm’s?\,#",ﬁﬁﬁ %ﬂey act by inhibition of !BAT.

Sui t abl e Conpounds possessi ng tory activity have been described,
see 1or vibrsstimmckiletacil teespoten BB ABsohibibest i n WO 93/ 16055, WD 94/ 18183, WD
94/ 18184

WO, 94/ 188, WD 96/ 08484, WD 96/ 16051, WO 97/ 33882,
W98/ 077 HGee sy £ g‘@’é%é‘%‘f’é‘?°?€éﬁg'g814o375 WO 98/ 56757, WO 99/ 32478, WO

99/35135, WD 91826140 oMQs \RD&%M@J;QAT\M]&M 1687ty AR B 2039Red, VR 9/ 20393,
WD 00/ 20410, WD 00/ 20 01/734570, WO 00/:35889, WO 00/ 47568, WO

00/ 61568insiapseghy Wﬂdw@so}beésow IHEH0GMEBIY1B1BAONED PHBIL, WRD 00/ 38726,
R e
15 98/38182, WO 98/40375, WO 98/56757 WO 99/32478 ‘WO 99/35135, WO 99/64409, WO
99/64410, WO 00/01687, WO 00/20392 WO 00/20393 ‘WO 00/20410, WO 00/20437, WO
01/34570, WO 00/35889, WO 00/47568, WO 00/61568, WO 01/68637, WO 01/68096, WO
02/08211, WO 00/38725, WO 00/38726, WO 00/38727, WO 00/38728, WO 00/38729, DE
19825804, JP 10072371, US 5070103, EP 251 315, EP 417 725, EP 489 423, EP 549 967, EP
20 573 848, EP 624 593, EP 624 594, EP 624 595, EP 869 121, EP 864 582, and EP 1 070 703,
and the contents of these patent applicétions, particularly the compounds described in claim 1
and the named examples, are incorporated herein by reference.
Particular classes of IBAT in'hioito.rs suitable for use in the present invention are
benzothiepines. Other suitable classes of IBAT 1nh1b1tors are any one of the 1,2-
25  benzothiazepines, 1,4-benzothiazepines and 1 S-benzotluazepmes A further suitable c]ass of
IBAT inhibitors is the 1,2 S-benzothladmzepmes o
One particular su1tab1e compound possessmg IBAT 1nh1b1tory activity is (3R,5R)-3-
butyl-3-ethyl-1,1- d1ox1do~5—phenyl-2 3, 4 = tetrahydro 1, 4 benzot}uazepm-s-yl 0-D-
glucopyranosiduronic acid (EP 864 582)
30 A further suitable compound possessmg IBA’I‘ mh1b1tory activity is S-8921 (EP 597
167).
A further suitable IBAT inhibitor is the compound: .



20 573 848, EP 624.593, EP 624 594, EP 624 595, EP 869121, EP 864 582, and
EP 1070 703, and the contents of these patent applications, particularly
t he conpo ibed in claim1l and the naned exa

i ncor por at ediqhgr EI%I:? by reference. Particul ar classes g&‘f’?&?&“ﬁ?ﬁ% tors
suitable for use in the present inventigan are benzothiepines. O her.
suitabl e classes of !BAT inhibitors are any one of the 1,2 25 '
benzot hi azepi nes, 1, 4-benzot hi azepi ngs @and 1, 5-benzot hi azepi nes. A further
suitable class of MAT inhibitors j.s Ishe 1 2, 5- benzot hi adi azepi nes. One
particul ar suitable conmpound posq A Qi bitory activity is

(3R 5R) - 3- ~
butyl - 3-et hyl -1, 1- di oxi do- 5- phe »Bdt et r ahydr o- 1, 4- benzot hi azepi n- 8-
y1l D-D gl ucopyranosi duronic acid ( : . 30 Afurther suitable
conpound possessing MAT inhibitory ity is S-8921 (EP 597 107). A
further suitable MAT inhibitor is tRe onpound: WO 2004/ 089350

PCT/ GB2004/ 001396 -6- 0 O, 4" O 0O\l ct N WD 99/32478 O her suitable

conpounds of the invention are the IBAT inhibitors described in WO
01/66533. A particular conpound of thé invention is selected fromany one
of Exanple 1-39 5 of WD 01/66533, phar maceutical ly acceptable salt,
sol vate, solvate of such a salt or odrug t hereof, and the conpounds of
Exanpl es 1-39 are incorporated herei deference. Cainms 1-6 of WO

conpounds of the invention are the hi bitors described in WO

02/ 50051. A particular conpound of t vention is selected fromany one

of Exanple 10 1-120 of WO 02/ 5005% 8 %gghar maceutical ly acceptable salt,
sol vate, solvate of such a salt or % %? ug thereof, and the conpounds of

Exanpl es 1- 120t SuitabRAoRPOHRE SF ﬂﬁﬁﬂeﬁn@t’are the IBAT inhibitors descnbed in' WO.
' 01/66533. A parucular compound of the mventlon IS selected from any one of Example 1-39

01/ 66533 are al so incorporated herei B’%sreference Addi ti onal suitable

5 | of WO 01/66533, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodrug thereof, and the compounds of Examples 1-39 are incorporated herein by reference.
Claims 1-6 of WO 01/66533 are also incorporated herein by'reference.

Additional suitable compounds of the invention are the IBAT inhibitors described in
WO 02/50051. A partlcular compound of the mventlon is selected from any one of Example _
10 1-120 0f WO 02/50051 ora phannaceuucally acceptabie salt solvate, solvate of such a salt or
reference. Claims 1-14 of WO 02/50051 are also mcorporated herein by reference A
patticular compound of the invention selected from WO 02/50051 is selected from any one of:
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8- (N-.-{-(R) '1'—puenyl-1' [N~ (carboxymethyl)

15  carbamoyl]methyl }carbamoylmethoxy)-2,3,4 S-tetrahydro—l S-benzothiazepine;
1,1-diox0-3,3- d1buty1—5—pheny1 7-methylthio-8- (N-{(R) oc-[N ! (carboxymethyl)carbamoyl] 4-
hydroxybenzyl}carbamoylmethoxy) 2,34 S-tetrahydro 1 S-benzothlazepme
1,1-d10x0-3,3-dlbutyl-5-ph_enyl-7-methy1tlno-8-_(__1:\1-:-{.(11)-1'-phenyl-1'-[N ~(2-
sulphoethyl)carbamoyl]methyl Jcarbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;

20  1,1-dioxo-3-butyl-3-ethiyl-5-phenyl-7-methylthio-8-(N-{ (R)-1-phenyl- - [N'-(2-
sulphoethyl)carbamoyl]methyl }carbamoylmethoxy)-2,3,4,5- tetrahydro-l 5-benzothiazepine;
1,1-dioxo0-3,3- d1buty1~5-pheny1—7 methylthio-8- (N~{(R) o-[N*- (2—su1phoethy1)carbamoyl]—4—
hydroxybenzyl}carbamoylmethoxy)-z 3.4 5-tetrahydro—1 5-benzothiazepine;



reference. Clains 1-14 of WD 02/50051 are al so incorporated herein by'
reference. A particular conpound of the invention selected from WD

02/ 50051 d fromany one of:
1, 1-di oxo“g)% d&g%S?yI 5- phenyl - 7-nmet hyl t hi 0o- 8- (N- f PCT/GR2004/001396
(R) 1'-phenyl -1"-[N - (car boxymet hyl ) 1%.carbanoyl ] net hyl

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

1, 1-di ox ?il?lﬂéiodf& Mﬂﬁ—eﬁﬁypg ‘f)ﬂé(rlylj ﬂ&ﬁﬁﬂﬂ& 1 U@-{ﬁl)(-&j'[){f (-@su?phu)ghylg car boxymet hyl )

car bano
hydr oxybea:rb@thy&]aﬁt hpdroxybenthoesbuadyitethoky)k 53,4 Skbyulahydio- b5 bemmtitiiviepinepi ne;

8 O LB P D et

car ba”DYEz{f%;@r@ﬂi %cﬁbéncﬁd]ﬁc%ﬁi}%%ﬁ?ﬁé@n#gt h@%ﬁ?g@%@?ﬁ@?ﬂ% bgrgcoth%‘| e 1ne

1, 1- di oxo-3
( 2 5 1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-o-[N*- (2—carb0xyethyl)carbam0yl]-4-

sul phoet chl:gxy%gr?z?r c&%%&l%ﬂ}ox%rfgg% tetg%%r Xf/g—benz%ﬂﬁazg 12'16t rahydro-1,5-benzo

t hi azepi

1, 1-di OX@q%l&o% BtV b oRiyRBRAMy.F-HRhyhAL &-m;@.{ﬁz)(&wcda)ca?o&%en(ﬁy sul phoet hyl')

car bamoyl T 11

hydr oxybeﬂba,th(}ﬁ]bﬂwhbyﬂbmbﬁux@ox@aﬁ 4.58etrabydmblySHbenzbthfazbping,ot hi azepi ne; WO
2004/ 089%?0 PCT, 004/

Todi oxo- S BRHtyie S (R-0- Rl (earporyethybcarbamoyl]

(R) - 29[ Nperzgr ﬁﬁl&% baty)-2,3,4,5-tetrahydro-1,5-benzothi
car banoyl| ? g}l%idrox benzyl)}car ba?my mgtl’*l e;1)z02azepm5 tetrahydro-1, 5- benzoth

i azepi nel, 1-mom-ﬁ3mmuﬁ-smneyy1-’amthwhma (PRER{IV-(Z-sniphbethyl rarbaogIN2d

o barby o Bty e 67D St B 1o bail Lenvothizaening,
1,1-di Oxm%l&ods BﬁtWﬁ eﬁlypba%ﬂyﬂyﬁ -y htld- B0- (R X QAL R)- @tllfox§-2- car boxyet hyl

Ycarbamoyl']-4 ~ T T T
hydr oxy beaxbgﬂy}etha})mhmn}dyﬂﬂbemldy;rbm@lnh;@mséﬂrhﬁijdeﬂ:ah&dﬁ lb’iahmmhmzmm, ne;

L, 1- #OX? 1- dlgxl{)t %Il.’r dlabu%wg phenyl %ylthlo—%?&\lb%/(i{ y [?V %R)( a_li)gd.rg a1 [N - (5-carboxyp

ent yl

b
g arl glrrgg(/girg %llb%ﬁa{\mﬁogmx%ﬁnh%&n%@ﬁg?%}?oﬁﬂ sa&}/ﬂm@h ﬁbaﬁeﬁﬂz@plﬁezepl ne;

(R-a-| lel(ﬁomlbrdmlﬁypbeuﬂr’bmﬂmﬁ}m BO{N-[(R)-0t-(N'"-{ (R)-1-[N"~(R)~(2-hydroxy-1-
RO Pl S R TSR 215

a- [N - (21c8ddh @tstbehmﬁ;a@@ﬁmyll 2-
fl uor obenzyl } car banoyl met hoxy) 3,4,5-tetrahydro-1, 5- benzot hi azepi ne;

1, 1- @0 ox éflghmybuBLé@ﬁ?-Sﬁhﬁhéﬁyne@deﬂm[ﬂi-ﬁiﬂ(bmﬁ}lymmo(}@) ( 2- hydr
1- .

AT oy PHETHSEDAHSSHoEAL 3B beaotioapnin i e 15

|1 1- di ox@ 13d16’xod3-9hltWB ehiyRBR¥ky1-T- ﬂ&hﬁﬁl’ﬁd—ku(ﬁa{ﬁr M&&B)&y)ﬁn&th&rljﬁh&phﬁ%ﬂhydr OXYy-

car boxyeWY))wabmﬁb}}DBl}Zﬁféhﬁlsbmﬂmmw%ﬂ,ﬁdﬂ%hyérﬂsl Stbgnnoénafzam@tr o-1, 5 benz

ot hi azep
1, 1- di ox&qsd‘%?“’a? Be et b T i IR N o (N - (R -1- [N (R) -
(2- hygr 0]{(Mydroxy)(methyl)phosphoryl]ethyl}carbamoyl)benzyl]carbamoylmethoxy}-2 3,4,5-
car boxyet hyI ) carbanoyl ] - 2- hydr oxyet hyl } car banoyl ) benzyl ] car barmyl met hoxy
}- 2, 3, 4, trahydro-1,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-¢-[N'-(2-methylthio-1-
carboxycthyl)carbamoyl]benzyl}carbarnoylmethoxy)—Z 3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl- 7—methyltlno—8 {N-[(R)—oc—(N -{2- [(methyl)(ethyl) _
30 phosphoryl]ethyl}carbamoyl)~4 hydroxybenzyl]carbamoylmethoxy} -2,3,4,5- tetrahydro 1 5

benzothiazepine;



et rahydro-1, 5- benzot hi azepi ne; 20
- di oxo- 3- butyl - 3-et hyl - 5- phenyl - 7-nmet hyl t hi 0- 8- (N- {

-(ca | ) car banoyl ] CTIGE041001396

tet
1,1
a-[ N

benzyl } car banmoyl net hoxy) - 2, 3, 4, 5-t et rahydr o- 1, 5- benzot hirazepin
1, 1- di oxo- 3- butyl - 3- et hyl - 5- phenyl - 7- agt.hyl t hi 0- 8- ( N-{

a-[ N - ((ethoxy) (nmet hyl ) phosphoryl nethyl)car bam)yl ] benzyl)
car
1, 1-
[ (h
1-
) -

b |
e oo TEEBRY b oy picpfl 1. 8 o s Y- RRORAUPLAGR AR ydror ) e
ydr oxw)l@spboﬂmbt)ndﬂwwmwmbydwuabemyﬂeam@momﬁhvxﬂ}ems bémﬂryénohb&y} 2,3,4

t et r§h]§zd benzot hi azepi ne;
di ox ’yI-5 phenyl - 7- met hyl t hi 0- 8- ( N-{

(
, 5

1,

(R -a-[Ni; 1(-&0;(6’-9 bydlﬁda 105 bheny1-7 methylthio-8- (N~{(n) oc-S(R)-N’ (2-methylsulphinyl-1-

car boxyeth | ) car banoy enzyl ) car banoy! net 4, 5-fetrahydro-1; 5-benz
ot hi a2 ep|cpréoxyethyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3, 4 S—tetrahydro-l 5-benzoth1azep1ne,

1, 1-di oxgé% 3-di butyl -5-phenyl -7-nethylthio-8-{N-[ (R -a-(N -{2-[ (et hyl) (et
hyl) 30

phosphor vl @by BoatudArRyteny7-etHoRy BADAR %@pﬂd@&g eafamedi34-4, S-tetra
hydr o- 1, 5- benzot hj atggplgi yV\D 2004?-089350 PCT/ GB2004/ ?396 %’]%1

1, 1- di ox&y&orvtenmiloprbamopimethoxyl2, ﬁré&ﬁntyrr@hvdm BS5-bengothimepine( N - {

2- thy,
toar banoyt § PIRERBEEELROORRAY ) SIAE, sqtyate of sichya st ora pradg ool 1 5.
?eR;]zQO[N( azepi Mﬂmﬂan&;’ﬂﬁdi:tabh)eoﬁl ?ﬁislhlﬂthd 1ﬂﬁ=:nﬂhmm¢|the7lﬂjﬁt iinwlﬁﬂﬁrs(ﬂeﬁcr(bb& {n
a- ul-phi n -

car boxyet 9%@&6@%}{ ? p %B&EWH%‘PHW selecied;fremagy pagQfdixgmples. penzo
t hi azepi nejy ofaﬁé 0]5/0@0?'10351% ghémgéelﬂﬂé X Ay ackel ﬁfalélﬂt Z‘»oﬁfehﬁffyakgoi{s%h a salt or
((R)-a-[N -(2-sul phoet hyl) car banoyl ] droxybenzy]|
}car banoyllmculrﬁg)&zyz]eoﬁ a®} the sompoundk yﬂﬁmﬂples-lbﬁwoimompamdﬂim;cem by eeference.

har mace cal.l alt ol vat e,,.sol vat e, of alt or a
Brodr ug tth!ﬂpé&f% @&ﬁﬁ%ﬁﬁb e alse fnng\égra S#BE%VWSEEFF“{C%%W@%%?H on are the
| BAT 15nhicBinp&iindl off @feGhivdaten génectéA@r&ﬁm?@§/@>@07mlm!éctea%ﬁﬁ ayiReend of the

invention i's selected fromany one of Exanple 44 of WD'03/ 020710, or a

phar macedtl-diake-§, 3ahbéﬂtmesyls'bmethwblmﬁa@é RQ@&-M&t(b(SJ)ﬁ -RiehR)-F8E or a

Dy 7 of or Areks o rer AR TR e QP0G SO ey a4 DB RDRE Tt ei n by

referencgenzatm@re ing:ul ar 15 corrpound of t he |nvent|on selected from WD
03/0207 10 is selected from any one

1, 1- di oxd- lsdlgxcelBJbut)@rBﬁwaﬁmh?mdﬁ m@bﬂﬁlq ~Bi={ER - IV R (3 R)-AHR)ESRI3- (R -4-

0, B oty RIS SGBARULLSTF i 1.3

benzothiazepine;

1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N'-((S)-1-carbamoyl-2-
hydroxyethyl)carbamoylJbenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro- 1,5-benzothiazepine;
1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{ (R)-o-[N'-(hydroxycarbamoyl-

25  methyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-[N-((R)-0- { N'-[2-(N"-pyrimidin-2-
ylureido)ethylJcarbamoyl }benzyl)carbamoylmethoxy]-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-[N-(R)-0-{ N'-[2-(N'-pyridin-2-
ylureido)ethylJcarbamoyl }benzyl)carbamoylmethoxy]-2,3,4,5-tetrahydro-1,5-benzothiazepine;

30 1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{ (R)-o-[N'-(1-¢-
butoxycarbonylpiperidin-4—ylmethy1)carbamoy1]b_eniyl}carbamoylmethoxy)-Z,B 4,5-
tetrahydro-1,5-benzothiazepine;



benzot hi azepine; 1, 1 -dioxo-3-butyl-3-ethyl-5-phenyl-7-nmethylthio- 8-(N {
(R-a-[N(2-(9)-3-(R-4-(R-5-(R- 20

2,3,4,5, 6; oxyhexyl)carbanoyl]benzyl
} car barmy?‘g?e;tbh% %rZ 3,4, 5-tetrahydro-1, 5- benzot hi azepfH§B204/0013%

1, 1- di oxo- 3-butyl - 3-et hyI 5- phenyl - 7- ngt.hylthlo 8- (N-{
(R -a-[N-((S)-1-carbanoyl -2- hydroxyet hyl) car banoyl ] benzyl }

110 6 oo eyt By sy I bR PR R o
[ N-(hydr dmhydmxﬁ;&omjcaﬁmbﬁgﬂmmlwﬁamm&lhﬁm@ﬁ 4,5-tetrahydro-1,5-

} car bano Irret hoxy) -2, 3, 4, 5-tetrahydro-1, 5- benzot hi azepi ne;
1, 1- di ox8erEoiazg 1Il9-ethy| 5-phenyl -7-nethyl thi 0-8-[N- ((R) -a-{N-[ 2- (N-pyri mi

di n-2- yhuyr
benzyl )Zé?bﬁ%@?“%%oxw ga@%l'?"’?%tﬁla 0-8 IIJV-({[R) O LN [2-(3 4 gg%morﬁghenyl)-
1, 1- dbox@&- rﬁethmﬁyyﬂhyBcaeMm;dylEepﬂy@ngtbarﬂeymemmy]mm,s.t@tfdhﬂragl.5& {N-[2-(N-pyridi

n- 2-
yl urei doj’@izﬂwa]zﬁﬁf‘ﬁarmyl }benzyl ) car barmyl met hoxy] - 2, 3, 4, 5-t et rahydro-1, 5- be

t hi . - t 7- et hyl t hi o- 8- (N-
?ZR? aI ?ﬁl—q{ylﬁ?m %g?%yiéggiyggg}hénp?@ge%%ﬂéﬁ X%“r#?ﬁ@ﬁ%dar bagyl ]ybenlzgl }( {

car banoy mmmd:xDéﬂmyMb&zyi}embmwmetmm 23 otthhadrer, Frbenzibi:261dd 089350
PCT/ GB20

T, i o G AB PusT a5 Bl petthin kb AR S inerdiey - oDy, 3.
di hyciooxmwﬁas}ﬂbeﬁm}%mwnbﬂ%{m%&y)}@%tsateamyﬁﬁath%xazoan&eﬁmé dret rahydro-1, 5-

benzot hi azepi ne;

1, 1- di oxdsd3dityat-FHbudl-atetiyl-5phemydTyhethiylthi-ByN+ IR o gN-F-FMR) - a- { N-[ 2- ( 3, 4-di hy
dr oxyphenyl ) .5 .

2. met hox %WWPMP@W}?M%?%WHQW} bR pedoRy) 2.4 Sderadndir o- 1, 5-
benzot hi az_;e&hm}lﬁz i 0x0- 3- but yI 3-et hyl - 5- phenyl - 7- net hyl t hi 0- 8- ( N-{

(R - a[N—(2 amnoeth | ) car bano benzy]l : - :

} car barmogf mm&wﬁ@% agceptable saliypplyels. Ol Gitdefisaeh fsaltasinedrug thereof,

R % N b}iﬁéﬁ o§aﬂ IE% %ﬁﬁaﬁ%@}'ﬁwqﬁ‘}éﬁ%ﬁ Qje?he%@félh:{bﬁors describedin - ..

(R -a-[ N-(pi peri
car banoy Wd eamymezsamﬁmlmmwa o2tha irfveltidrek Bﬁébjdr foork aﬁ:y be o Exaipleepi ne;

or 1,1-di o0x0-3-butyl- -eth phenyl - 7- net hy] t hj o- 8- {
(R)-a- [N_l("lzof,W 03/0 orap aceuncal y acceptable salt solvate, so vate of such a salt or

T et o e A A O
sol vat e, CMW&{S&)deOS(Bﬂ]ﬁZ&Z%ﬂb alsmmcarpprama!rlmgpm brerefanénce 18 padiduld onal
suit 38 | ecom;r:TcRmH 9316%\/&11901} se cte o%?vsfad 83/6559825 I{D)spé-glelctréglfr%ﬁ gnrysong%? cribed in
L,1- d10xo—3(R) 3-butyl-3- ethyl -5- (R)-S-phenyl-s [N-((R)-oc—carboxybenzyl)
carbamoylmethoxyl-2,3,4,5- tetrahydro-1 4~benzoth1azep1ne,
1,1-dioxo0-3(S)-3 -butyl—S-ethyl- -(S) 5- phenyl 8- [N—((R)-oc—c_arbdijen'zyl)
carbamoyhnethoxy}~2,3,4,5—tet:ahydro-1,4-Benzothiazepinc;
25  1,1-dioxo-3(R)-3-butyl-3-ethyl-5-(R)-5-phenyl-8-(N-{ (R)-0-[N-(carbox ymethyl)carbamoyl]
benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro- 1 ,4-benzothiazepine;
1,1-diox0-3(S)-3-butyl-3-ethyl-5-(S)-5-phenyl-8-(¥-{ (R)-cr-[N-(carboxymethyl)carbamoyl] ©
benzyl jcarbamoylmethoxy)-2,3.4,5- tetrahyd:ro-l 4—benzothiazepine- '
3,3~ tmns—l 1-dioxo-3-ethyl- 3-butyl 5-pheny1 7-bromo-8- (N—{(R) oc-[N-
30 (carboxymethyl)carbamoyl]benzyl}carbamoylmethoxy)-z 3,4, 5-tetrahydro~1 4-

benzothiazepine;



WO 03/022825. A particular conpound of the invention is selected from any
one of Exanple 1-7 of WD 03/022825, or a pharmaceutically acceptable salt,
sol vate, solvate of such a salt or a prodrug thereof ztfp@wg@gpounds of
Exanpl es WO20U{083 K cor porated herein by reference.

03/ 022825 are al so incorporated hereinygy reference. A particul ar 20
conpound of the invention selected from WD 03/022825 is selected from any

one of: : - - A _

1, 1- di oxo” 375 Biorgr- @ eyt o R Ay S PR Ao P e KB kbenzy 1 )
car banoy [Nrﬁdakhmxyﬂ:eﬂiyﬁca&bﬁndyﬂber&budirbmm@lﬁm@ovtﬁ ,@,Z@malh@dro—l,zl-

1, 1-di oxp- 3( 5) - 3- but yl - 3- et hyl - 5- (S) - 5- phenyl - 8-[N- ((R) - a- car boxybenzyl)
car banoy WPW%‘E‘”’Z 3, 4, 5-t etrahydro- 1, 4- benzot hi azepi ne;

L 1- i oG Ricia ikt 8 R i@dmi?%ydm%-ﬁﬂ&lﬁ(ﬂm?no[é\'w?ﬁi)%xym?t nyl-

) car banmoyl']

}czir 3&m)W{mrﬁmmﬁmm)?x%anﬁ;yﬁbfmﬂygbmgdyhﬂemmrwgmh&aaghm -1, l\zjq_, ) o
t t t
) car b;%g?r]zgtﬂazepmeg yl-3-ethyl -5-(8)-5-phenyl -8- (N-{(R)-a-[N-(carboxymet hy

b I
e B e R TP R o [ 30

(car boxymarﬁwirmcihﬂmﬂwloyﬂmyl}cqrbanmfhnﬁwwmwet@hﬁm-153~t et rahydro- 1, 4-
benzothlg {m C e el WO 2004/ 089350 PCT/ GB2004/ 00i 396 - 10-
3,5-tran 36?%52% 3-(9S) - 3-et hyl - 3- but yl - 4- hydr oxy- 5- ( S) - 5- pheny! - 7- br ono-

8- (N1 (Rk: zﬂms-1 1-dioxo-3-ethyl-3-butyl-5- henyl-?-methylt}uo-s (N~{(§{)-0L-[N (2~
[ N- (car boxynet hyl ) car bamoyl | benzyl } cat banmoyl net 2,3,4,5-tetrahydro-1,
- benzot kilpksghyhearbamoyl]-4-hy oxybenzyl}carbamoylmethoxy) 234 S—tctrahydro—l 4-

g (SNEEa? zg&ua%éﬁﬁg 3- %m)asglta hyl - 3- but yl - 4- hydr oxy- 5- (R) - 5- phenyl - 7- br ono-

[ N (car bexydigid A S)cRebsnyhiResy4 bmylbﬁméﬁiym*omm)[a% B[ 5-tetrahydro-1,4

- benzothlazeplne

3, 5- tranécaabozyraﬁtbxlapaéna@tqyyber@yﬁwbmn@hpﬁbww 2:&%@’@53111/@1:1 B-(N-{ (R-ar[N
(car lfgxyggnzo gﬁﬁ%& 14191? zayt_l_ar}dcar banoyl met hoxy) - 2, 3, 4, 5-t et rahydro- 1, 4-. -
0

benz hlazeplne

3,5-tr an&-lldléxdﬂS-&KPB-éﬂ@LBL}ﬁhtyBS a§~slph£:1ypheﬁatﬂ1y1t¥ndmi(mmjnuq~8 (N {(R-a-[N(2
- sul phoet hyl ) car b amoyl ] -4- hydroxybenzy

}car bam)Waﬂ@ﬁﬁ@@yﬂ@f@ﬂmyﬁwf@ﬂ}%WW@GMOX%%@W@B%PM anmoni a sal t;

(1R)1 di OXBeﬁo@eﬁng&Qﬂﬁaﬁmﬁ’é’&w{’ (S) 5- phenyl - 7- et hyl t hi 0- 8- ( N-{

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

20 * Additional suitable oompoﬁﬁds of the invention are the IBAT inhibitors described in
WO 03/022830. A partxcular compound of the invention 1s selected from any ong of Example

1-4 of WO 03/022830, ora pharmaceutically acceptable salt solvate solvate of such a salt or

a prodrug thereof, and the compounds of Examples 1-4 are. mcorporated herein by reference
Claims 1-8 of WO 03/022830 are also incorporated herem by reference. A partlcular

25  compound of the mventlon_selected -from WO 03/022830_ is selected from_any one of:
1,1-dioxo-3-butyl-3-ethyl-4-hydroxy-5-phenyl-7-(V-{ (R)-or-[N-
(carboxymethyl)carbamoyl]ﬁénzyl-}'éarbaﬁoy]nleﬂlylthioj-z,S,4,5.-'ten'ahydrobenzothiepine'
1,1-dioxo-3-butyl-3-ethyl- 4—hydroxy-5-phenyl-7 (N-{(R)- oc-[N-(Z—sulphoethyncarbamoyl_]-él-_
hydroxybenzyl}carbamoyhnethylthlo) -2,3,4,5- tetrahydrobenzottuepme ammonia salt

30 1,1-dioxo-3-butyl-3-ethyl-4- hydroxy—S —phenyl—7-{N-[oc-(carboxy)-z-ﬂuorobenzy]]
carbamoylmethylthio }-2,3,4,5-tetrahydrobenzothiepine; and



(car boxynet hyl ) car banoyl | benzyl } carbanoyl net hoxy) -2, 3, 4, 5-tetrahydro-1, 4
15 benzot hi azepi ne di ethylam ne salt; and

1, 1-di oxo 3- et hyl - 3-butyl - 5- (R) 5-phenyl -7-met hylLthj Q-8- (N-{
(R)-a- [N‘Y%é"r"%f& X5ttt hyl ) car bamoyl | benzyl } eVE N ET
car banoyl met hoxy) - 2, 3, 4, 5-tetrahydro- 13#= benzot hi azepi ne di et hyl ani ne
salt; or a phar maceut i cal |y acceptable salt, solvate, solvate of such a

sal t or oy pidbithiier anfia RAU haoe!- At @hbsos e TS Ak Bt cul ar

i nvention are the 1 AT I'nhi bitors descCri

conpound %fbamexlnatipdthio}eh3.#8- ts‘@alﬁéllob@ilzmhmﬂany one of Exanple 1-4 of WD
03/ 022830 ce spl vat e, vat.e of such
a salt orot®d hﬁmbag?'ﬁ]ﬁgﬁsﬁi#ééﬁﬁg andscérl Sﬁﬂ}c}lgf a@?’éﬁﬁﬁog? ;lhqe% e

i ncor por at ed hatdgichabyitaisit esapaimds oﬁlaimﬂtﬂgn&rme YA D HIRRIBesariifedah SO

i ncorporated herein by reference. A particular 25 conpound of the .invention

sel ectded VW HB286 ‘opartigran comparnceafdbe inyenon ihselspied Sfom any one of Example
1,1-di oxop %Warioﬁtzﬁ? 06% Rﬁ@f&@ﬁcﬁlﬂ&@éﬁdﬂe saltNedlvdho9atk B such a salt or

(car boxynet anoyl’]
car banoy| agby therenf,-aad me&oﬁ}mandsaﬁﬁdamiﬂemk-aﬁ hreemmporated herein by reference.

(1: a}bglm(;;f)ﬁilagn ult i/d of?"?V((:Z)t 6]3y 622%8? er ra? )c%nc% orr]zﬁg herem gy re{fe(,r§ ceaA[p%c% gul phoethyl)

2’6’1 fl{ og %bedbﬁiﬂohﬁc%ﬂﬁé%ééﬂ%hfmle&téd EbmAW . 04/0225.8% 15 aéw&iécpé@ﬂ%ﬁy Bh&dtt ne ammoni a

1, 1- dioxol, B«dMDjﬁl,SrﬁbWhS}-lphmden@kxlﬂ@-W&R)-Q{Wﬂfi)al-(:athmwﬂ@mwor obenz

IR0 T TR SRR R T O
1, 1-di OX OheBzdibiadibzepiRt NY| - 4- hydr oxy- 5- phenyl - 7-{ N-[ 1- (car boxy) - 1- (t hi-en-2-y
I)rret hyl'] carbanoyl methylthio }-2,3,4,5-tetrahydrobenzothi epine or a
phar naceuhl-dlﬂxb‘ﬁ Jadibeiyt- é'ﬂ?h@wé-a’rltlem}é@mr&(@ {(%)o@t-\iét(ég)df-cﬂs‘m 2(Balt or a

prodrug th reof D% e the
| BAT i nhi B f&‘?’%ma%l@%&aﬁ‘egﬁ hy%@%%gl}%ﬂg%h ?r cu# aﬁ%ﬁﬁgtﬁ% of the
i nvents orbdngotﬁlaﬁ]e;gzgtpﬁﬂ from any one of Exanple 1- 39 of WO 03/ 022286, or a
phar maceutlcal I y acceptabl e salt, .solvate, solvate. of such a salt or a

prodrug thédise:3. ﬁbuWh&PB@Wbﬂtmﬁbyl@w-ﬁ@ﬁﬁﬁ)éHﬂ-(@ Iagasbgxycor por ated herein

et b encaepept e RiOh e AEREBR LS BT PR BRI 58 ' "

03/ 022286vensothiadiesdpad; f r om any one of : 10

1, 1- di oxo- 3, 3-di butyl - 5- phenyl - 7- et hyl & E R)- a-[N-((R)-1-carboxy-2
- rret hyl t hi b—dloxo -3,3-dibutyl- 5—pheny 7—methylth1o~8 (N—{(R)-oc— N-((S)-1-carboxybutyl)

ety 2 B By S Y EREMhAARERBTYAES MY 4. S~ et rahydro-1, 2

5- benzot I adl
benzoth1ad1azepme,

L, 1-d1oxo-3 3-d1buty1-5—pheny1~7-methy1thlo-8 (N-{(R)-oc—[N ((S) 1-carboxypropyl)
carbamoyl]benzyl }catbamoylmethoxy)- -2,34,5-tetrahydro-1,2, 5- benzothmdlazepme,
1,1-dioxo-3,3 -dlbutyl-5—phenyl—7-methyltlno-8-(N~{ (R)-0-[N-((S)-1-carboxyethyl)

25 carbamoyl]benzyl}carbamoylmethoxy)~2,3,4,5—tetrahydro—I;Z,S-behzbthiadiazepine;
1,1-dioxo-3,3-dibutyl- 5~phenyl-7-methy1thi0 8-(N—{ (R)—OE-[N-((S) 1—carboxy—2-(R)~.
hydroxypropyl)carbamoyl]benzyl}carbéﬁidyhﬁethoxy) 2,3,4,5- tetrahydro-l 2,5- |
benzothiadiazepine; _
1,1-dioxo-3,3-dibutyl-5 -phenyl—’?—methylthid-8~(N~{ R)-a- [N—(2-su1phoethy1)carbam0yl]44-

30 hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-benzothiadiazepine;



1, 1- di oxo- 3, 3-di butyl - 5-phenyl -7-nethyl thio-8-(N-{(R) -a-[ N-((S)-1-carboxy-2
-(R)- hydroxypropyl)carbanoyl | - 4- hydr oxybenzyl

}carbanDy 2,3,4,5-tetrahydro-1,2,5 15 benzot

, 1-di oxok@a%ﬁ%uﬁ - 5- phenyl - 7- net hyIth| o- 8- (N{(R)-Bb?&B?%ﬂg@p??car boxy- 2
- nethylpropyl)carbannyl] 4- hydroxybengyJ
}carbannylnethoxy) 2,3,4,5-tetrahydro-1, 2, 5- benzot hi adi azepi ne;

(R o oxGdgsadls g;&rl%dty%ﬁgﬁbﬁpgw fYRAY- PR8N )1
car banoy byrbdxwm)o@hﬁobﬂw-}lg&nbﬂmmym}oatbla.mmy])neﬂmﬁy)@ 3,41 Setetratiydet-b2.5; 2, 5-
benzot hi %dl azhegd1 1, 1- di oxo- 3, 3-di butyl - 5- phenyl - 7- net hyl t hi 0- 8- ( N-{

(R -a-[ N 5P BExypropyl )  car banmoyl ] benzyl "}
b |
e

(R -a3[ N-n(e(tlﬁjthmethal)tﬂnhqmyﬂ]}]vbl)zyHBarbamoylmethoxy)-Z 3,4,5-tetrahydro-1,2,5-

car bam)y ﬂ}%&%‘ca.r bamoyl net hoxy) - 2, 3, 4, 5-tetrahydro- 1, 2, 5- benzot hi adi azep
i ne; B but yI - 5- phenyl - 7- net hyl t hi o- 8- (N {

(R) -a- [M(K&hés@%ﬁﬁ 5-Bhenfd 7-methylthio-8-(N-{ (R)-0t-[N-{ (S)-1-[N-((S)-2-hydroxy-1- -

hydr oxypr opyl ) car banoyl | g%n? carybam) nt{a(tR)ox[ {&) [ g%et?ahy%lro 1,2, 5-
benzot hi g@nbgmmmgarbamoyl]prop arbamoyl]benzyl}carbamoylmethoxy) -2,3,4,5-tetrahydro-

1, 1-di Oxcizzﬂ-gé'%o&ﬁ‘ad}'az é)gg&lyl 7-methyl thi o-8-(N-{(R) -a-[ N-(2-sul phoethyl)c .
ar banmoyl |
hydr agy banzgbys-aphavmylsp dn?D‘Y}nea'l 8hib- 5(N~¢@)@W((@)-1,&rb5xmnzot hi adi azepi ne
; VWO 2004/ 089350 PCT/ GBZO 001398’
1, 1- di ox @@MQP%EMYMWBWW%WM@ ANejralpyryo-2,2(5n ( (S)-1-
car boxyethI;( ¥l ] - 4- hydr oxybenzyl )car barmyl met hoxy) - 2, 3, 4, 5-tetrahydr
o-1, 2, 5- enzo :| a’zepl ne;
1, 1- di ox@r Spﬁardlatmmw}faccdm’m}d salf; smmmmﬂhlt@eﬁﬂ(:}ﬁ\la kalt oraprodrug thereof
(R-a-[N((R- rboxy]z
met hylthl oet h;"z\lfjl afWﬁ@&%%ﬁ%ﬁ&%ﬁ@‘é’%o%ﬂ%?é’@ﬁ%ydro 1,2,5
ot [
Qﬁoxgé@&é@ S‘Baﬁ I()I-I%Ofphenyl 7-met hy! thio- 8- (N-{(R) - a- [N-{(S) 1-[N-((S)-2
- hydr oxy-1l1-dioz- Bﬁ)«Wtﬂyﬂ ploeayb 2 meity]thioeb V- (R )eafN-(Sirbycaitoryypsl)

171 0f oxGE RO g mﬁ%fﬁ%&mwﬁzﬁﬁ%@%%ﬁ’k?é 1 Car boxy- 2

- et hyl pepRwliddaepRnid] benzyl
car banoyl met hoxy) - 2, 3, 4, 5- tetrahydro 1, 2, 5- benzot hi adi azepi ne;

1,1-dioxo-3 3-d1butyl S-phenyl 7-methylthlo-8 [N—((R) oi-carboxy-4-
20 hydroxybenzyl)carbamoylmethoxy]-2 3,4,5-tetrahydro-1,2,5 —benzoﬂuadlazepme, _

ora pharmaceuhcally acceptable salt, solvate, solvate of suchasaltora prodrug thereof
Further suitable IBAT 1nh1b1tors are those: havmg the structure:

R2);
@

25  wherein: :
R" is selected from hydrogen or C:I.ealkyl;



or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodrug thereof. A further particular conpound of the invention sel ected

from WO 03/ 15 sel ected fromany one of:

1, 1- di oxo- ép%%ﬁ&gutyl 5- phenyl - 7- met hyIth| 0-8-(N-{(R) - PE:FIST-BE Oél)ﬂm 9t;car boxypr
opy!)

car banoyl ] - 4- hydr oxybenzyl } car banoyl mTet hoxy) 2,3,4,5-tetrahydro-1,2,5

benzot hi adi azepjeReRAALY R are selected from hydrogen or Cy.¢alkyl and the other ig selected
1, 1- di oxo- 3, 3-di butyl - 5- phenyl - 7- net hyl t hi 0- 8- { (x-carboxy-4- 20

hydr oxy by C).elebanoy| met hoxy] - 2 3,4,5- tetrahydro 1 2 5- benzot hi adi azepi ne

or a phar maceyxi vate of such.a salt or a
prodrug thereoli#x aﬁggﬂﬁeﬁgﬁe%g%@?ggfé&kegﬁo %Mﬁ{’ﬁe‘?bﬁ e PSS BER AR ng the
Struct ur &Cys8lkyl, 8 oy VIRC: satkyl)ariiifio, RMNORKIRARYMIHORE) salky$(D), Whershaiei n: - R
I's sel ected from hydrogen or C1.6al kyl; WO 2004/ 089350 PCT/ G82004/ 001396

-13 Ofe PR and Rz are sel ect ed from hydr ogen or Cl_6al kyl and the other

i's selected fﬂz@mei@cteﬁ%ﬁyhm,%@@9@@@@@@%@@;}%&3 Aaybaﬁﬁbﬁﬁe%pe‘or om

hydr ogen, hydroxy, am no, nercapto

B" ( gl %'Shlph?mﬂﬂﬂta!rﬁm?’hl%@lk&liﬁl , G l6)1 Ry, Blp.sal Kk yGEl. &aikhﬁ()ﬂ)@l aa&kamgﬂoxga is 5
car byl 9%?%?@ T el SRR (R G YT v

Cl. 6al | .
NN ( CI %3?‘% ‘W%”%sf’@?%g@?n“ﬁ?‘“a‘m%‘"ﬁmw Fkcamt

N, N— (101 6 4Y- sylxmlawm@pwl‘ar@myf( Jaag(sd))zs;zlnhn@mals nais 0to 2,
G _6al koxycarQ QWS‘ 10 N-(C -6al kyl ) sul phanoyl and

N, N- (C - 6al kyl') 25Ut phanoyl ;
one of R* and R® is a group of formula (TA):

O

a)
15 R? and R® and the other of R* and R5 are independently selected from hydrogen, hale,

nitro, cyano, hydroxy, amino, carboxy, cartbamoyl, mercapto, sulphamoyl, C;.salkyl,
Casalkenyl, Csqalkynyl, Cy.¢alkoxy, C.galkanoyl, C;.galkanoyloxy, N-(Ci-galkylamino,
N,N-(Cy_galkyl)amino, Cy.salkanoylamino, N-(Cy.salkyl)carbamoyl,
N,N-(Cy.galkyl),carbamoyl, Cy.6alkylS(O), wherein a is 0 to 2, Cy.salkoxycarbonyl,
20 N-(Cy.galkyl)sulphamoyl and N,N-(C.galkyl),sulphamoyl; wherein R? and R® and the other of
R* and R® may be optionally substituted on carbon by one or more RY;
X is -O-, -N(R?-, -S(O)y- or -CH(Ra)-; wherein R* is hydrogen or Cy.6alkyl and b is 0-
2
Ring A is aryl or heteroaryl; wherein Ring A is optionally substituted on carbon by
25  one or more substituents selected from R'%;
R’ is hydrogen, C;.salkyl, carbocyclyl or heterocyclyl; wherein R” is optionally
substituted on carbon by one or more substituents selected from R*; and wherein if said
heterocyclyl contains an -NH- group, that nitrogen rmay be optionally substituted by a group

selecied from R’zo;



visO-5; one of R4 and R5 is a group of formula (I1A): A O' FF RR8 R7 (1A
15 R3 and R6 and the other of R4 and RS are i ndependently selected from

hydr ogen, tro, cyano, hydroxy, am no, car box 1‘?@15
mer capt o, ng{)oqwggﬁgé |, Cl6al kyl, C2.6alkenyl, 6al ké’ny Z@%a% ﬁoxy,

Cy6al kanoyl , Cl 6a| kanoyl oxy, N—(CI - Gaykyl ) am no N, N- (d _6al kyl ) 2am no,
C1, 6al kanoyl amno, N-(C 6al kyl)carbanoyl, N N (ClL. 6al kyl ) 2car banoyl ,

Cl1- 6al kyl S(Og8 &a.Sayit o 2, Cl. 6al koxycar bonyl , 20
N (Cl - 6al kyl )su%ﬁ&ﬁ%&ﬁ %ﬂ%i\p(o 6al kyl ) 2sul phanoyl ; wherein R3 and R6

and the ot herRaﬁhchdg@miGREalhy-i be optionally substituted on carbon by one -
or nore R17; %ol _ -S(O or -CH(Ra erel Ra is hydrogen .
or Cl_6al kyl éFS}B’dF%geE} h’;lgl"%ﬁ n&ya ’|}§/d’:c?ﬂ?’lanﬁ?é @%7@’?“832{(] erein Ring Ais

opti onal § HSHRSL hidtb BAnATbcadb e zen [fa]k%ﬁst &t sel ected o
fromR BUYPR7 |thh§§/dro en (:C16i§5|&l {llxaﬂégr %gﬂ{;;cb;/;cmolri hetero%:{g’%llgyly‘S wherein R7

is opti oﬁaﬂoﬂkanoézhﬁ'&t fé@oxant{@u tn@l#‘ﬂb%fmts rofkyBisgne.t uent s sel ect ed

ni £ ogert AEy GEngstramorp Cwel MGG M o RlDaBaRRY: cd +7om Reo; Mo

2004/ 0891850(@%%%1@@@1@&0%%&@ msdmg@N (@ falkyBallfbamoyRO i s

hydr ogen or Cl-6al kyl; RO is hydrogen, halo, nitro, cyano, hydroxy, am no,
i

car banmoyd:V %ﬂ@gﬁ’ﬂ)@f*ulphé‘ﬁpﬂh%(n@ylw Yiaminge ar bonyl, C1_I oal kyl,
C2_I oal kg aﬁnﬁo ,

Cl- lggl kanoy Ic])xy, )%ﬂﬂg%gl f @%hlﬁg&ﬁi\f‘?%&l—npgg‘%tyl ?%n no, N, N, N
( C1- kbal éaybocga pidp.natiyl, ﬁbtefooydljda}mb%mmrmdlk}(lm i oal kyl ) car banoyl ,

N, N-(d -1 oal k O a wh 0to 2,

N (G 1 R e R R RS R ) 200t phanoyl

N-(C - o@t&u}a;@ut@ummwé{q Dhikbnbde). | varkdey )38 ubmﬁn?yd@muua,onm

I oal koxycar bonyl am no,” .carbocyc -
carbon by - one or more sub sutuents se ectcd from R™; and wherem if said heterocyclyl

contams an NH- group, that mtrogen may be optionally substituted by a group selected from
15 R¥%or R“’ is-a group of formula ®):

RP p
14 ,\<
I
rY
(IB)
wherein:
R is hydrogen or C] salkyl;
20 R™ and R® are mdependently selected from hydrogen, halo, carbamoyl sulphamoyl

Ci. malkyl Cg-malkenyl Cz ma]kynyl Ci-ealkanoyl, N-(Cy. ma]kyl)carbamoyl
N,N-(C;: malkyl)gcarbamoyl 01 102lky1S(0), wherein a is 0 to 2 N—(C1 malkyl)sulphamoyl
N,N-(Cy. malkyl)zsulphamoyl N-(C1. malkyl)sulphamoylammo '
N, N-(C1 malkyl)gsulphamoylalmno, carbocyclyl or heterocyclyl wherem Rlz and R may be
25 1ndependent1y optionally substltuted on carbon by one or more substltuents selected from R%;
and wherein if said heterocyclyl contains an -NH- group, that nitrogen may be optionally
substituted by a group selected from R,
R™is selected from hydrogen, halo, carbamoyl, sulphamoyl, hydroxyaminocarbonyl,
Ci-i0alkyl, Cp.ypalkenyl, Coyoalkynyl, Ci.gpalkanoyl, N-(Cy.ipalkyl)carbamoyl,
30  N,N-(Cjaealkylscarbamoyl, Ci.10alkylS(O), wherein a is 0 to 2, N-(Cr.jotlkyl)sulphamoyl,



10 carbocycl yl d -toal kyl', heterocyclyl, heterocyclyl d -ioal kyl,

carbocycl yl - (d -1 oal kyl ene)p R21-(C | oal kyl ene)9 or

het er ocy al kyl ene) rR22-(d -i oal kyl ene) 5 ; vvhgé

opt i onal I‘b&l’szué)gte%ﬁt ed on carbon by one-or nore substi ﬁ{éﬂ%og‘%shé 9éct ed from
R23; and wherein if said heterocyclyl.1scontains an -NH group, that
nitrogen nmay be optionally substituted by a group selected from 15 R24; or

R10 ﬁﬂ.éhgj Rl wh R1' hyd
or C|1862I ky@qﬁagéygfgﬂan %gl@l ‘“"E‘H@éﬁe}”’%ﬁﬁt EH31/I|I_%el ecteregI ?r om hy:j?oggnr o9en
hal 0, caNBé&@ybalidsyirtammylamindCarbocyich bafb@z‘CIMIMJ hete®@eyclydl kynyl ,
| - | k | K | b |,
G102 A8 Sh PSSR o B gLl 2carbaroy
N, N- (Cl . Baabigeip2ei gﬂkﬂﬁwJ-RZWC( Qh]kﬂﬁl@ﬁd)J‘Wﬁewh Rﬁ’e;ﬁwb@wmmy substituted

N, N- (d -1 oal kyl ) 2sul phanoyl ani no, -carbocycl yl or heterocyclyl; wherein R12

and Ri3 #mgarpm Wnemmﬂ@mtpwﬁmcma%% umitwheml@ef se#l@wcmﬂ}fby one or

nore sub t yl
ot af moCiebtiSR Suf Sl Bl b SRR e USSR AR Sl BIBIRTA
group seR@cbﬂﬂ”ﬁsraDgnoﬁﬁﬁffoBﬁﬂal&C)sel ect ed from hydrogen hal o, carbanoyl ,
sul phanoyl , hydroxyam nocarbonyl, Cl1-ioal kyI C2- 1 oal kenyl , C2-10ai kynyl ,
Cl -1 oal kanoyl , N-(G -1Iloal kyl)car bam&y& ﬁ N-(CI - | oal kyl )anr banmoyl ,

C -1oal kyl S(Oa wherein ais 0 to 2 1-1 oal kyl ) sul phanoyl , WO

2004/ 089350 PCT/ GB2004/ 001396 N, N—( I-} oal kyl') 2sul phanoyl ,

N- (Cl1_1loal kyl ) sul phanmoyl am no, N, N-(BI -l oal kyl ) 2sul pham)yl am no,

car bocycl yl, carbocyclyl Cl-i oal kyl , h&bir ocyclyl, heterocyclyl Cl-1oal kyl,
car bocycl yl - (Cl- 1| oal kyl ene) P R27- (C1 | kyl ene) g or

hetejgcycl yl -RSlis hpbdonlop @?}ﬂkﬁ?ﬁdﬁ@ﬂ-m'h?&ﬂogéﬂ S8)skyl; WhERH 106 kg vgRy - be
optionally substituted 5 on carb by one 6r nore substituents selected
from R29pptmndllw\#téstaut¢dlon cstaombﬁeneemmcggﬂhps seleated ifrom BH; oNRF apd BUp, t hat

o O9CN R 5B RS Y SRR bl Sl o WSS it G0 OO o

Rl4 Is a
heterocyclyl may be optionally subsututed on carbon by one or more R37 and wherem if said

heterocyclyl contains an -NH- group, that mtrogen may be optwna]}y substu'uted by a group
15 selected from R38;

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

RY, R, R™, B®, R, R?, R and RY are independently selected from halo, nitro,
cyano, hydroxy, amino, carbamoyl, mercapto, sulphamoyl, hydroxyaminocarbonyl, Cy.jpalkyl,
Ca.1palkenyl, Ca.qpalkynyl, Ci. malkoxy, C. malkanoy] Ci. malkanoyloxy, N-(C,. malkyl)anuno

20 N,N-(C. malkyl);annno, N,N,N- (C1 1oa]kyl)3ammom0, 01 1oalkanoy1annno
N-(Cy.jpalkyl)carbamoyl, N,N- (C1.ma}kyl)2carbmnoy1, Ci.102lkylS(O), wherein ais 0 to 2,
N-(C;.1palkyl)sulphamoyl, N,N—(Cl-malkyl)zsulphamoyl, N-(Cy-1palkyl)sulphamoylamino,
N,N-(Cj.j0alkyl)zsulphamoylamino, Cl'_ioalkoxycéfﬁghylarnino, Cérbocyclyl,
carboéyclle1-1oa1kyl, héterocyclyl, -heterocyclyl{}iiioaﬂ{yl,

25  carbocyclyl-(Ci- malkylene)p-Rsz-(Cl 10alkylene)y- or
heterocyclyl-(C;- 1gallcy1ene),-R33-(C1 valkylene)s-; H wherem R” R, R19 R23 st R29 R
and R*” may be independently optionally substltuted on carbon by one or more R*; and
wherein if said heterocyclyl contains an -NH- group, that nitrogen may be opttonally
substituted by a group selected from R>;



~N Rs (IC 10 R5 is hydrogen or Cl.6al kyl; and R16 is hydrogen or
Cl - 6al kyl ; wherein R16 may be optionally substituted on carbon by one or

nor e grougl%a%%@b@ﬁsgd fromR31, or e and R16 together %’%{EB%J&%OJ]&JJ ogen to

whi ch t he ched forma heterocyclyl; wherein sali erocyclyl may
be optionally substituted on carbon byjgne or nore R37; and wherein if said
heterocyclyl contains an -NH group, that nitrogen may be optionally

substituted bgpaper 24 5,38 B el he val ues
of R7 may be thé sé?gp(%{r 3{ ?Alsetr?f& ﬁﬁﬁﬁeﬁﬁse@?@&m%@@ﬁ g@fﬁi and
1437 ar e -NRfep@mafy, LNR%?@{MR% DAONrel-0-NRIPC(Q); or (AR hydmmyR asri no,

car banoyl sul am nocar bonyl, d -1 oal kyl,
C2- 1oal kéﬂ?‘ited”%ﬁtgi?@% ‘5}'@%]?6}31 E’y _l oal kanoyl, Cl-i oal kanoyl oxy,

N-(d -1 oal kyl batﬁ”r%ds%%ﬂdé}#eﬁ&hﬂ géédf&jlf}@ﬁmzno N, N, N-(Ci loal kyl ) 3ammoni o,

C -ioal kanoyl anj no, N-(C1.Ioal kyl') carbanmoyl, N, N-(Cl-1 oal kyl ) 2car banmoyl ,
C1_| ol kyl S( OR3 mvadmdnfr@:mmloohxcbm% cyanp, c@fbamoyll gl dpsarhiphanie, carbamoyl,

NN (G- PR FORtsPRR T nerbb b el AT R sty or 1

car bocych ‘.Vré,r(}bﬂ 10&hyasl, fothefl Slcag), %rhﬂanndiﬁh&fy@ﬁﬁﬁbydc@oxj/ adthlAmino 25
car bocycl yl - | oal kyl ene)p R3 -1 oal ky]| ene%}
het er ocydimpgth s(l@mpd&weélwl@ﬁ@mym&w@ethﬂ@arm eylghylm methylanippinyR18, R19,

car bon by e VeI MR ASRTIND N AR PR SHRT U TG an

- NH- 1gr owpN-dithathylsilphatigyiaminy, be opt i onal |y subst I tut ed by a group
SRR I8 RS S el 5 17
- NR36C( O ﬁ?ﬁ@g;q NB@%@(;@ 6-;
V\herelcg 5 ;ﬁﬁanoyrfﬂ ect'ed I%}Bﬁﬁ Eyc??%éégﬁawgr ar6a ,zglnﬁd X'1s 0-2;"p, q, r
ﬁng s ardy, N{ﬂﬂe@&yﬂeﬂbmosddieenxlehﬁntylmwﬁrbmylﬂ)eml amilﬁehﬂsulphmﬁl}' om hal o,

r oxy, c nmer capt o,
il phanogt s BORmare B b Tion AR AR £ ol B ¥ drpe w Rl oy

ethoxg, Vi nyBuitald AT hibyom! having ﬂfé)ﬁ'boveﬁb@ﬁbﬁﬂe. aré §41660¢H fdin aﬁg,c@iexdfam no,
acet oxy, nethylani no,
1,1-Dioxo-3,3- d1butyl—5—pheny1—7—methy1tluo-8 -(N-{(R)- a-[N-(Z (S) 3-(R)-4-(R)-5-(R)-

2,34,5,6- pentahydroxyhexyl)carbmnoyl]benzyl}carbamoylmethoxy) -2,3,4,5-tetrahydro-1,2,5-

benzothiadiazepine;
1,1-Dioxo-3,3- dlbutyl-S-phenyl-?—methyltlno -8-(N-{(R)- oe-[N (2 (S)—S (R)-4-(R)-5-(R)-
20 2,345 6-pentahydroxyhexy1)carbamoyl]-4-hydroxybenzyl}carbamoylmethoxy)~2 34.,5-
tetrahydro-1,2,5-benzothiadiazepine;
1,1-Dioxo-3,3-dibutyl—S-phenyl—7—mcthylthiq-‘8-[N—((RIS)-OL-{N-[1-(R)-2-(S)-1-hydroxy—1-
(3,4-dihydroxyphenyl)prop-zuyl]carbamoﬂ}bénzyl)carbamoylmethoxy]-2,3,4,5-tctrahydro—
12,5-benzothiadiazepine (both enantiomers); |
25  1,1-Dioxo-3,3- -dibutyl- 5-pheny1~7-methy1th10—8 {N-I(R)- O(.-(N-{Z-(S) [N—(carbamoylmemyl)
carbamoyl]pyx:rohdm— —ylcarbonyhnethyl}ca.rbamoyl)benzyl]carbamoylmethoxy}-2 34; 5.
tetrahydro-1,2,5-benzothiadiazepine;
1,1-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-[N-((R)-o-{ N-[2-(3,4,5~
trihydmxyphenyl)ethyl]carbamoyl}beﬂzyl)céibamoyhnethbky]'-2,3,4,5-tetrahydro;1,2,-5-
30 benzothiadiazepine; or |



di et hyl am no, N-nethyl carbanmoyl, NN-di et hyl car banoyl, nethylthi o,
met hyl sul phinyl, mesyl, N-methylsul phanoyl, N, N-di met hyl sul phanoyl,

N- net hyl m no and 10 N, N-di net hyl sul phanoy! R24, R6,
Rao, %ghgﬁ%gys%@ i ndependent I y sel ected from C1. Ga?l{gﬁ)&m(]@@g?gﬁanoyl :
C1_6al kyl sul phonyl , Cl. 6al koxycar bonyly7.car bamoyl, N-(Cl-6al kyl ) car banoyl ,
N, N- (G _6al kyl) car bam)yl benzyl benzyl oxycar bonyl , benzoyl and

phery! SCLpING s i BLBR T Horalok AR FATLIN BB selaLmy. ool vat e o

such a salt or a prodrug reo

above st BA151;ﬁjwalwdmmbxde@ywwwy@nabmﬁoyﬂbenzyl}carbamoylmethoxy)-

é) 15D' ORXQS?fl;’tegahy'ﬁrc}'hz%l?nzo 1ad1azer1§?ﬁet]ylth'o 8-(N-{(R)-a-[N-(2-(9)-3-(R)-4-(
2,3,4,5, &@gﬂhﬁi&dﬂi&n y beoeplable 2610 ABR Y] RBARYOTSEA DAy b PRédMhbredt. 3, 4, S-tetr

ahydro 1 benzot hi adi azepi ne;
1- O oxo- 3, @mmnqwblglﬁﬁ%l}mbmrmrﬂ}qse havingthe Rqotwe= a- [ N- (2- (S) - 3- (R) - 4- (

R) 5 (R - 20 2,3,4,5, 6-pent ahydr oxyhexyl ) car banoyl ] - 4- hydr oxybenzyl )

carbannylnethoxy) 2, 3 4,5- tetralydro-1, 2, 5-benzot hi adi azepi ne;

1, 1- D oxo- 3, 3- dlbutyl 5- pheny *-thylthlo 8-[N((RJS)-a-{N-[1-(R-2-(9-1

-hydroxy | - (3, 4-di hydroxyphef gr op- 2-yl ] car banoyl }

benzyl)carbanoylnethoxa]-Z,3,4,’41et0ahydro- 1, @)S{benzothladlazeplne (both

enantioners); 25 T H

1, 1- Di oxo- 3, 3-di but ys™* y (RN aFgN-{

2-(S)-[ N-(carbanoyl et hyl|) arbaEDyI]pyrro yI gonylnethyl

}carbanDyI)benzyl]carbanﬂﬁlné@hoxy} 2, iﬁé 5

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

1,1-D oxo-3,3-dibutyI-5-pheny|-7-nethy|thio-8-[

(R)-a-{l\l-[2-(3,4, 5-

Bt hoxy] - 2, 3, 4, 5-tetrahydr
0-1, 2,5- 30 benzot hi adi azepi ne; or WO 2004/ 089 CT/ GB2004/ 001396 -17

1, 1- Di oxo- 3, 3-di butyl - 5- phenyl - 7- net hyl t hi o- 8- ( R-a-[N-(2-(R)-3-(95)-4-(
S)-5-(R)- 3,4,5, 6-tetrahydroxyt etrahydropyran 2-yl met hyl ) car banoyl ] benzyl }
car banoyl net hoxy) 2,3,4,5- tetrahydroql 2,5-benzot hi adi azepine; or a

phar maceyy Eéxﬁﬁ“y acceptabl e salt, solvate, solvate of such a salt or a
prodrug t ereof 5 Furt her swtabl e | BAT ‘i nhibitors are those having the
structure: FB!ard Bf-dre Didependently selected from Cy._alkyl;

10 R? is hydrogen, hydroxy or halo; _
R* is Cy4alkyl optionally substituted by hydroxy, methoky and methylS(O)a wherein a
< os S SO . .
R? is hydroxy or HOC(O)CH(RG)NI-I- N
R® is selected from hydrogen and Cy.aalkyl optlonally substmlted by hydroxy, methoxy
15 and methylS(Q), wherein a is 0-2;
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
mcthylthlomethyl methylsulphmylmethyl 2~methylth10ethyl hydroxymethyl
methoxymethyl R®is not hydrogen, and with the prov1so that When R! and R? are both. butyl
20 R’is HOC(O)CH(RG)NH- R%i is hydroxymethyl and R4 is hydroxymcthyl R is not hydmgen
Suitable IBAT inhibitors having the above structure are selected from any one of;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-c-[N ’—((S)—l-carboxyethyl)
catbamoyllbenzyl }catbamoylmethoxy)-2,3 ,4,5-tetrahydro-i,S-benzothiazepine;
1,1-dioxo-3,3- dibutyl-S-phenyl- -methylﬂlio-S (N? { (R) - [N ! ((S) 1-carboxypropyl)

25 carbamoyl]benzyl}carbamoylmethoxy) -2,3,4,5- tetrahydro—l S-benzothlazepme,



N4 OR MSN a (1) wherein: Rl and R2 are independently selected from
Cldallcyl; 10 R3 is hydrogen, hydroxy or halo; R4 is Ct4allcyl optional |y

substitut xy met hoxy and net hyl S(O) a wherein

hydr oxy o gﬁ%?%% (R6)NH-; R6 is selected from hydr oglgcr;”%%c?&é% gal | c -
optionally substituted by hydroxy! metfgaxy 15 and net hyl S(O a wher ei n ais E
0-2; or a pharnmaceutically acceptable salt, solvate, solvate of such a salt

oL 2P ogs el eSS b ARSI RERS Al  bot Buty)

2- et hyl bzhbamctym}bbnzyhhcdnbamyymichmky) 2 m&ﬂmmmyi-beﬁaﬂmaqmﬁé hydrogen; and
with the proviso that wien and R2 are: both. but 20-R5 is 1
OO O RIS 3 bt Sy MK Sra- - P (G- bEFReRRg ! © R3 s ot

hyd t | ected |
Y oy Sy e T ADb oA RO Rt Gty dMoRe 4 18 sADUGARLL S bidoBueindie! coted
% (R bﬁ [ Nll-cﬁtg?ﬁﬁ B-)ddmt)ﬂdxz Mﬁﬁﬂﬂt metﬁggnwml (RDGF[N%LE](S)-l CarbOKY-Z- .
car bano 0 et rahydr o zot hi a

11 di oxBedyu oy ﬂdﬁﬁﬂ@hwb?mﬁﬁw mﬁ% % iagibﬁrwwemfecar boxyp

) 2 ' o
(r:g%agmy? 1-dé%xzo§/:? ?c AL qe%f’]ﬁ%l)?ﬂi}’lthﬁo -(N-{:{R _gf[iva %S/‘)d%-o gy_genzot hi azepi ne;
WO 2004/ ﬁﬁ&&ﬁﬂtyﬂﬁﬁbﬁﬁdﬂﬂﬁdiﬂ&ﬁﬂﬁ&oyhﬁoxy) -2,3,4;5-tetrahydro-1 5-benzoth1azepme
(R)- a [ NI 4SS By me@gﬁraaﬁabf? B 1 cavory2-
} car hgmoy, {1et ﬁ%ér F@g@l@eﬁﬁ}}%%MB 52()2%%’5 *l%@&l?&ﬂonles-

-1, 1- di 0x0-'3, pheny
(R -a- [Nber(zoiﬁ)azapmar boxy- 2

met hyl pr i.ﬂé’lgcaig%n&){yllﬁbﬁlen 1-’}-1(1:1%&? rm%l&&{(ﬁ) [}V %(IS') 1- car% xy-&r ahydro-1, 5-benz

ot hi azep L
1, 1- di oXgpdidn )&fﬁaﬂoyﬁbmﬁwdmakﬁﬁﬁaudxtym@ 454Nl f -1 3 Behzothiampink; Car boxy-

2- et hyl but vyl flcar bandyl | be
} car barmi,llrch@M? ditaeyss ﬁplﬁﬂyle’l—maﬂhyhituo-sHIAG{(Bbaz[M—E(S)}iembnmy-}

(R) fﬁ%e%éxé)lfjpho%y %@ﬁ;;ﬁ%?aﬁ%hﬂg}igﬁic%a}p%iyl?ﬁe%&%é,s,4,_5;tét'r’a11ydro}1,{5-
benzothiazepine; '
1,1-dioxo-3,3- dlbutyl-S—phenyl 7-methylth1o-8 (N-{(R) OC—-[N' ((S)-1- carboxy—S- _
mesylpropyl)carbamoyl]benzyl}carbmnoy]methoxy) 2,3 4 5~tetrahydro—1 S-benzofhlazepme, _
1,1-dioxo-3,3-dibutyl-5-phenyl- 7—methy1th1o-8—(N~{(R)—on—[N “{(S)-1-carboxyethyl)

20 carbamoyl]- 4-hydroxybenzyl}carbamoylmethoxy) 2,3,4,5- tetrahydro~1 5- benzot}uazepme
1,1-dioxo-3,3- dlbutyl-S-phenyl-?-methylthm— -(N—{(R) Oc-[N ((S) 1- carboxypropyl)
carbamoyl]- 4-hydroxybenzy1}carbamoylmethoxy) 2,34 S-tetrahydro-l 5- benzothlazepme,
1,1-dioxo-3 3~d1butyl—5-phenyl 7~methy]th10 8 (N—{(R) 0(-[N ’ ((S) 1-carboxybuty1)
carbamoyl]- 4—hydroxybenzyl}carbamoylmethoxy) -2,34, 5 tetrahydro 1 S-benzothlazepme

25  1,1-dioxo-3,3-dibutyl-5 —phenyl-?—methylthm-& (N—{(R) oc—[N ~((S)-1 -carboxy-z-
methylpropyl)carbamoyl]-4- hydroxybenzyl }carbamoylmethoxy)-z 3.4 S-tetrahydro-l 5-
benzothiazepine;
1,1-dioxo-3,3-dibutyl- 5-pheny1—7-methy1th10-8 (N-{(R) 0!.-[N' (S)- 1-carboxy—2—
methylbutyl)carbamoyl]-4 hydroxybenzy]}carbamoylmethoxy)—z 34 S—tetrahydro—l 5-

30 benzothiazepine;
1,1-diox0-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{(R)-G-[N'~((S)-1-carboxy-3-
methylbutyl)carbamoyl]-4-hydroxybenzyl}carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-



met hyl butyl ) car banoyl | benzyl } car banoyl net hoxy) - 2, 3, 4, 5-t et rahydr o- 1, 5- benzo
t hi azepi ne;

1, 1-di OX%&MJ&J}%{} yl - 5- phenyl - 7-met hyl thi o- 8- (N- { (R wealdauéalonisad - Car boxy-
2 10

hydr oxypr opyl ) car bamoyl } benzyl } car bargyl-net hoxy) - 2, 3, 4, 5-tetrahydro-1, 5
benzot hi azepi ne; 1, 1-di oxo-3, 3-di butyl -5-phenyl - 7- et hyl t hi 0- 8- ( N-{

(R) - a- [ NoenbtfRhzehfear boxy- 2-

nmesyl et hyl ) carb m)yl ] benzyl } car bamoyl net hoxy) - 2, 3, 4, 5-t et rahydr o- 1, 5- benzot
hi azepi nh’;l-dwltO-:B&}dﬂmb&l S-Wmlﬁmymylﬁutpﬁélfy[lm)mﬁﬂf-ﬁ&i} 1-harbeﬁf—z-l\l- {(R-a-[N

e T e R Aoy I B A S A RO B e S8 L ot v anydr

o-1, 5- bmg@;hﬂg@g@@l ne;
1, 1-di oxo- 3, 3-di but yl -5- phenyl - 7- net hyl t hi o- 8- (N—{(R) a-[N -((S)-1-carboxy-
3- 5 11-d10xo-3 3-dibutyl-5-phenyl-7-methylthio-8-(V-{ (R)-oi-[V'«((S)-1-carboxy-2-

mesyl pr carb tho tetra ro-1, 5-benzo
b 2z opt oS Blop A by i RO BB RIS G A PR 5

(R)-a- [“Benétﬁtﬁ)az%mf@r bOXyet hyl) 20
car bam)yl]l r oxybenzyl } car banoyl net hox %3 -tetrahydro-1, 5- benzot h
i azepi nel, d10xo—3 3- d1buty1-5- enyl-7—methy1ttuo-8 (N-{( oa—[N ! ((S) 1—carboxy—2—

Lo OB S BSOSl B8 e St~ o oy
car briroybeesthiaxspine?, 3, 4, 5- t et rahydro- 1, 5- benzot hi azepi ne;

1, 1- di ox0- 3, 3-di butyl - 5- phenyl - 7-nmet hyl t hi o N- (R) a-[N -((S)-1-carboxyb
utyl) 1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio- -(N—{(R) oc—[ -1-carboxy-2-
.C:; ggrﬁg}n&gél’ uﬁkiéﬁh%%%%ﬁ’dx&cﬁ&&rPﬁ?&&ﬂ?&z@ﬂ%ﬂaﬁoﬁm&hﬁﬁﬁ 5 ABY 0 Giydr,2- benzoth

1, 1- di oxh5-dedeothidepink; 5- phenyl - 7-met hyl t hi 0-8- (N-{(R)-a-[ N - ((S)-1- car boxy-

2- hyl 4-h
B 8 HontA Siphbayt a by AN R ) ks

1 1- §§ OXRediethytcibhd byl PARR AL befiTRiatbahtod intttisxt N2 B4 tefabire-4 65) - 1- car boxy-

rret hyl bubenkgthmedpmy | | - 4- hydr oxybenzyl } car banoyl et hoxy) - 2, 3, 4, 5-t et rahydro
-1,5- 30 ?enzothlaze

117 ox bSO by D B TR ety ier 1 VOB g I L-carboxy2-
Gt barmoy T D e R 2 BB LG/ D01306

-19- benlzmnzdithmzmmme
L 1 6 005 35 3 byt SRS i TR 0E W S Readidyth- ((9)- 1-car boxy-
hydf gxygfgggigl%lﬁl ggg%q}%}eﬂanﬂ yIMAYROAREAZ N d PR TR SBS BBW 3 1edrallydlo-2;5L €1 T ahy dr
1 1 di oxbengotBiagérbue; y| - 5- phenyl - 7- net hyl t hi 0-8- (N-{(R)-a-[ N - ((S) - 1- car boxy-
2- 1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N'-((5)-1-carboxy-3-
methylsulphonylpropyl)carbamoyl]-4-hydroxybenzyl carbamoylmethoxy)-2,3,4,5-tetrahydro-
25  1,5-benzothiazepine; or
1,1-dioxo-~3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-c-[N'-(($)-1-carboxy-3-
mesylpropyl)carbamoyl]-4-hydroxybenzyl jcarbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-
benzothiazepine;
or 2 pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof,

30 Additional suitable IBAT inhibitors having the above siructure are selected from:



hydr oxypr opyl ) car barmyl ] - 4- hydr oxybenzyl

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

1, 1- di oxo -5-phenyl - 7-net hyl t hi 0- 8- (N-{(R) - car boxy-
2- et hyl Y"ﬁ’ 23%‘?4?% car banoy! | - 4- hydr oxybenzy!| } PetBladiask

car banmoyl net hoxy) - 2, 3, 4, 5-t et rahydr o- lagh- 10 benzot hi azepi ne,

1, 1-di oxo- 3, 3-di butyl -5-pheny| -7-nmethylthio-8-(N{(R-a-[N -((S)-1-carboxy-

fcaﬁ;%i}ﬁ%@% dlett?k%l 4 rﬁﬁvﬁ%@g'@@ﬁgk%@ﬁ%%@'ﬁepi ne;
1, 1-di ox earso:érpﬁhpbg&m‘lba:@oymmnydmﬂybeﬁynyhmhm@ylﬁmmkixf)(ﬂ A3-tbihhydfoS),5-1- car boxy-

2- 15
mesyl et h??f)ze@i‘i%éﬁ’%iﬁ»lof 4- hydr oxybenzyl } car bam)yl met hoxy) - 2, 3, 4, 5- tetrahydro-

1 ar ks ts‘ﬁ@?"zdf B dt%i‘ylé ~plieyl7-mothylthio-8-(V-{(R)-grI ({SZ&)"aﬂ"’f‘K?thy(D( S) - 1- car boxy-

2- nes honatbiﬂi@;ll%ﬁﬁyb}&ﬁibﬁinbylﬁeﬁy)dymy hsnetydhydro-1,5-benzothiazepine.

}carbannylnethoxy) 2 tetrahydro 1, g benzothlazeplne 20

1, 1- di oxo- 3, 3t H#anyabkdﬁ righibhorsareigse PEBUNEREYRMFL a- [N - ((S) - 1- car boxy-
3_ .

nmet hyl t hi opr opyl ) car banoyl | - 4- h¥dr->ybqnfbl}carbannylnethoxy) 2,3,4,5-tetra
hydro- 1, 5- benzot hi azepi ne; _ _

1, 1- di oxo- 3, 3-di but yl - 5- phenyl - ' Ith|3§§RfN-{(R) a-[N -((S)-1-carboxy-
3- nethylsulphonylpropyl)carbanp hydr enzyl

car banoyl nmet hoxy) - 2, 3, 4, 5-t et r giydrg® 28 MBE- enzothlazeplne or

1, 1- di oxo- 3, 3- dlbutyl 5- phenyl - 7- nmet hyl { hi 0- 8- (N-{

(R -a-[N-((S)-1-carboxy-3 nesylpﬁ%-m xcar banoyl | - 4- hydr oxybenzyl

} car banoyl net hoxy) - 2, 3, 4, 5-tetrahydrp H- benzot hi azepi ne; or a

phar maceutical |y acceptable salt, so 2, solvate of such a salt or a
prodrug thereof. 30 Additional suitable |BAT inhibitors having the above
structure are selected from WD 2004/ 0893%0 PCT/ GB2004/ 001396 _ 20.

1, 1- di oxo- 3, 3-di butyl - 5- phenyl - 7-net hylt hi 0- 8- (N-f (R)-a-[N -((S)-1-

car boxypropyl ) car banoyl | - 4 hydr oxyben } car banoyl nmet hoxy) - 2, 3, 4, 5-t et rahyd
ro-1, 5- h@aﬁﬁ{hlazeplne

1, 1-di oxo-3, 3 but nyl - 7- nethylthlo 8- (N-f

(R) -40[ N - ((st11S 2b9§< hﬁiy

car baroy 1 ] bengyl aihgony) SRR Aude S5O o 2ot i azepine

One of R! and R? are selected from hyd:og_qr_;, Cl-_ﬁ_alkyl or Cy.¢alkenyl and the other is
selected from C,.galkyl or Cg.ﬁalkenyl

R?is selected from halo mtro, cyano, hydroxy, ammo carboxy, carbamoyl mercapto
15  sulphamoyl, Cysalkyl, Ca. 5a1keny1 Ca 5a1kyny1 Cl--salkoxy;Cl.(,alkanoyl Ci- ﬁ'alkanoyloxy,_
N-(Cygalkylamino, N,N-(C. 6alky1)2am1no C; 5a]kanoy1am1no N-(Cs. 5alky1)carbamoyl
N,N-(Cy.galkyl);carbamoyl, Cl.ﬁallq,flS(O)a wherem ais 0 to 2, C1 Galkoxycarbonyl
N-(Cy.salkyl)sulphamoyl and N,N—(C'1-.eallcyl_)_2_sulphamoyl; :

vis 0-5; |
20 one of R® and R® is a group of formula (IA):'
Ru$
LY Tﬁ _
Rm 3

(TA)



Furt her suitable MAT inhibitors are those having the structure: R R % ~~ R
Ms R2(R3), W wherein 10 ML is -CH2- or -NR21-; M2 is -CR22R23_ or

] ORI, et S earen oML TR R

sel ected from C1. 6al kyl or C2-6al kenyl41 R3 is selected fromhalo, nitro,
cyano, hydroxy, am no, carboxy, carbanoyl, nercapto, 15 sul phanoyl,

- QoKL | e B o NI BRI s o 90 bgen, bl
Cl6al kanmttoauyano, hytlkok ¢l :ﬁmhk,xdajbmy,tmanbambyl meichpto Gm;ﬁainlsylL CRa#yhamoy!

C:6al k b '

N (O 6aRs 4““Mwer o Stk R LR aoBBmiS0, 20 one of
RS and ik N- 4R, A1-h 1 N R 10 .
0( 1A) V\gﬁféjggM ag%/ggbﬂnPCT/ %BZOO }00153?9\76(@:-21 )Rérangyrlg? and the other of R5
and R8 afeViGosbuherhampyl 6h.edid Qs whertin dintord, Chatlboxycabond, cyano

hyd : Cl- 4al

& aal ke Ao e iR SRR ety R R KRG BT i B8 pli o

N-(Cl . 4aRRyhqd Rfina@be o dﬁanﬂwﬁah&abﬁaﬁnmﬂwo&hr%rég%oyl ami no,

N- (Cl1. 4al kyl) car ba N-(d - 4al kyl ) 2car bano Cl. 4al kyl S(O) a wherein

N 50 to S Bl Rens Sy o CHURE VIR 8 A1 PRESRGFICratlipl and b 0
NN (C 4a|2kyl ) 2sul phanoyl ; wherein R4 and R7 and the other of

10 = * R%is hydrogen, C;.4a1ky1 ca:rbbcydlyl’or héférocyclyl' wherein R® may be-optionaﬂly
: substltuted on carbon by one or mote substltucnts selected from R%, and wherein if said
| heterocyclyl contains an -NH- group, that mtrogen may be optmna]ly subsntuted by a group
selected from R7;
Ris hydrogen or Cy.qalkyl;

15 BY and R are 1ndependently selected from hydrogen, C1.4alky1 carbocyclyl or

| heterocyclyl; or R and R" together form Czgalkylene; wherein R and R'! or R'® and R
together may be 1ndependently opnonally substituted on-carbon by one or more subsutuents
selected from RZB and wherein if said heterocyclyl contams an -NH- moiety, that mtrogen
may be optionally substituted by one or more R29

20 R™ is hydrogen,. Ci.salkyl, carbocyclyl or heterocyclyl ‘wherein R? may be optlonally
substituted on carbon by one or more subsutuents selected from R, and wherem if sa1d
heterocyclyl contains an -NH- mcuety, that mtrogen may be opﬁonally subsututed by one or
more R*; N

RBis hydrogen, halo, mtro cyano, hydroxy, ammo carbamoyl mercapto,

25  sulphamoyl, hydroxyannnocarbonyl C1 malkyl Cz wa]kenyl Cz-malkynyl C1-10alkoxy,
C1.1palkoxycarbonyl, Ci. malkanoyl Ci. wa]kanoyloxy, N—(C; oalkyl)amino,
N,N-(Cj.jpalkyl)2amino, NN, N-(C,. malkyl)gammomo, C1 malkanoylannno,
N-(Cy.1palkyl)carbamoyl, N,N-(C;. malkyl)zcarbamoyl Ci. malkyIS(O)a wherein ais 0'to 2,
N-(Cy-10alkyl)sulphamoyl, ,N-(C1-1oa1kyl')zsu1phamoy1, N-(Ci.rpalkyl)sulphamoylamino,

30  N,N-(Ci.jpalkyl)zsulphamoylamino, C1 malkoxycarbonylanﬁno carbocyclyl,

carbocyclylC;_jpalkyl, heterocyclic group, heterocycly1C1-1oa1ky1 '
carbocyclyl-(Cy. ma]kylene)e-R -(C1 ma]kylene)f- or



R5 and R6 may be optionally substituted on carbon by one or nore R25; Z is
-0-, -N(Ra)-, -S(Ob- or -CH(Ra)-; wherein Ra is hydrogen or Cl-6al kyl and
bis 0- 2: 10 Rs |s hydr ogen, Claal kyl, carbocyclyl or heterocyclyl;

wher ei n RYOH)485858pt i onal |y substituted on carbon byPS'F{@B&‘?M%R)‘?%
substituents selected from R26; and whgyein if said heterocyclyl contains
an -NH group, that nitrogen may be opfionally substituted by a group

 ndepond SRERSYSB el oty u e A R o apyal gpbvsiied

het er OCYGJhY:Ianboﬁ)gy Fheorafiste Ristitueoie kéleded fﬂdrﬁk@zaﬁ@{whb’ﬂeﬁﬂ?smd\ﬁ@érﬁbﬁly@lo and
R11 or R10 and R'__together nmay be independent|y optionally substituted on

car bon byoua@s e -Nibr grow ithat nitipgen may beentiondly fubgitnid By a groapapleeted Homf said
het er ocy(ﬂsyl &m&glg&%p%@form%g&ﬁzety, that nitrogen may be optionally

substituted y one~or “nore 0 R12 is hydrogen, Cl4al kyl, carbocyclyl
or heterocyclyi; wherein R12 may hes opti @ial |y substituted on carbon by
one or rore substituents sel ect%ﬁ d wherein if said

het erocyclyl contains an -NH dbi 4 hiatp ogen may be optionally
substituted by one or nore R31; R13 is hydtagen, halo, nitro, cyano,

hydr o®y, am no, carbanoyl, nercapto, 25 sulphanoyl, hydroxyam nocarbonyl,
C -ioal kyl, C2-joal kenyl, C2-, oal kynyl(l )CI - | oal koxy, Cl. | oal koxycar bonyl ,

C, - 10al kanoyl, d -, oal kanoyl oxy, N (C Joal kyl)am no
N, N- ( C, - ivdetehy| )2am no, N, N, N-(d -, oal kyl )3ammoni o, I oaI kanoyl am no,

(G e o o tky Ggper iy o s ren
N ( Cl4oa|d%m(%ul pharmyl am no, 30 NN-(d -, Oal kyl) 2sul pharmyl am no,
ar

C1, oal koxyc qpyl am no, carbocyclyl, carbocyclylCl_|oal kyl, heterocyclic
gr ouriO het er o&/cﬂSWMgﬁmlq‘qyalkyl

hCTi G004/ 00 TS IS SeiieppatkoRY SResp ot RcAeD By i O*aélﬁw ene)h-
wher ei N RidindTBMbARCRNHECRARb, sy gﬁﬂ’ﬁﬁiﬂ CLardl, CQEHHQ@WQB eéﬂyyrﬂl‘ﬂgﬂk
substituents selected fromR3 wherein 1 f said heterocycl yI cont ai ns
an - NH dnetlkanoyh - 6#@Pﬂ@é¥)% splylpminedalVi (- eliodbamiteed by a group
sel ect ed d{ Afno§Fiing V- Jarks) oAby KO- (& il Rafbbibyt, s pally1S(0)s
15 whereinaisOto 2, Cl-ﬁa]koxycarbonyl N-(C;.ﬁalkyl)sulphamoyl N, N—(01 salkyl)zsulphamoyl,
carbocyclyl or heterocyclic group; wherein R and R'® may be independently optionally
substitated on carbon by one or mote substltuents selected from R*: and Wherem if sald
heterocyclyl contains an - NH group, that mtrogen may be optwnally substltuted by a group
selected from R42
20 RY is selected from 'hydrégén, Halo, nitro, cyano, hydroxy, amino, carbamoyl,
mercapto, sulphamoyl, hydroxyaminocarbonyl; C;. malkyl Cs.p0alkenyl, Cp.roalkynyl, -
Ci.palkoxy, Ci. malkanoyl CiL malkanoyloxy, N—(01 malkyl)a:mno, N,N-(Cy. ma]kyl)zalmno _
C1,10a1kanoy1ammo N-(C,. malkyl)carbamoyl (31 malkoxycarbonyl
N, N—(C1 1oalky1)zca1bamoy1 Ci. ma.IkylS(O)a whcrem ais 0o 2, N—(C1 malkyl)sulphamoyl
25  N.N-(Ci.ipalkyl).sulphamoyl, N-(C;. ma]kyl)sulphamoylalmno
N,N-(Cy.jpalkyl);sulphamoylamino, carbocyclyl, carbocyclyICI_ma]kyl heterocyclic group,
heterocyclylC;. malkyl carbocyclyl-(Cs. walkylene)e-R“?’ (C1 malkylene)f- or
heterocyclyl-(Cr.joalkylene),-R —(C; malkylene)h- whcrem Iit17 may be optmnally substxtuted

on carbon by one or more substituents selected from R47 and wherein if said heterocyclyl |



16 15 0 R741 7 HXJV 1'Jp 1 14 (IB) wherein: X is -N(R38)-,
-N(R38)C(O) -, -0-, and -S(Oa-; wherein ais 0-2 and R38 is hydrogen or
Cl4al kkyI 10 0 is hydrogen or Cl4al kyl; R15 and R16 are |nde endent |y
sel ect ed YP3MH%¥ bgen, halo, nitro, cyano, hydroxy, HHGESE9RS oyl
mer capt o, sul phanmoyl , CI-6al kyl, C2.6ajkenyl, C2:6al kynyl, Cl-6al koxy, -
Cl. 6al kanoyl, d -6al kanoyl oxy, N-(CI 6al kyl )am no, N, N-(C16al kyl ) 2am no, -

Cl: 6al k C, I,
L o DA R b P B phan ol ) ) s
N-(d 4al Rﬁ psRI7 ghagowp of firmwia@C)6al kyl ) 2sul phamoyl , carbocyclyl or

het erocyclic group; wherein R15 and R16 may be i ndependent |y optionally
substituted on carbon by one or nore ¥bs@ tuents selected from R41; and
wherein if said heterocyclyl cont éﬁ' -anjk NH-group, that nitrogen may. be
optionally substituted by a group Rseljg®fed from R42; 20 R>7 is sel ected
from hydrogen, halo, nitro, cyano, hydr y, am no, carbanoyl, nercapto,
sul phanoy! , hydroxyam nocar bonyl, Clioa C2. loal kenyl, C2-1oal kynyl
Cl -1 oal koxy, Cl-1loal kanoyl, G .i oaI kagﬁyl oxy, N- (G -toal kyl)ani no,

N. N- (Claoal kyl ) 2am no, C1. 1oal kanoyl N- (G -ioal kyl ) carbamoyl, .

d - | oal keshgesr: bonyl, N, N-(C -1 oal kyl ) 2car bam)yl d -1 oal kyl S(O) a V\/nerel n a

is 0 to 2, N-(€1 al kyl) hanoyl 5 N, N Cl.ioalkl 2sul phanoyl ,
N-(C -1 oal Kyl s fﬂi@ﬁ%‘&%ﬂ e“l‘leqlﬂé‘lli oal (kyl ) 2sul p%a)rmyl aPri no, y
carbocycl yl, Raﬁ?gelﬁ(yl %ﬂlgocgg%éﬁyham,wc%%}s n:.y o ?éﬁ'?

het erocycl yI Cyl oa car ene amogal kyl ene)r or

het ency cnetcaptG) Slillﬂmiﬂoyl @ﬂ@@mmnﬂl,@smaﬂmméhe&lhmﬁlﬂ maybe

opt i onal ubst ltuﬁveg} ar.bo R, O%@ rrnrg.é}l g@stl uents ‘'sel ected from

RAT: and%ﬁi‘f@f’ HoRp Mg %{}% S A Deman o 004/ 001396 ' - 23

o 1 s R SRS ) <
C.salkoxycarbonyl, N-(C;. ﬁﬂkyl)sulphamo% I\P (o ﬁalkyl)gsulphamoyl carbocyclyl or

heterocychc group; where RY: may be mdependently optlonally substltuted on carbon byone

Or TROTES subst1tuents selected. from R, and wherem if sa1d hetcrocyclyl contams an -NH-
group, that nitrogen may be optionaily substltuted by a group selected from R52
15 R is selected from halo, nitro, ¢yano, hydroxy, ammo, carbamoyl mercapto
| sulphamoyl hydroxyamnocarbonyl Ci. wa]kyl C.. loalkenyl Cz malkynyl Ci. malkoxy,
Ci-rpalkoxycarbonyl, Ci. malkanoyl Ci- 1oaIkanoyloxy, N—(Cl roatkyl)amino,
N,N-(Cy.1palkyl)oamino, NN, N-(Cl-malkyl);;ammomo, C1.1palkanoylamino,
N-(Cy. walkyl)carbamoyl N, N-(C1 ma.lkyl)zcarbamoyl Cy. walkylS(O)a wherem a 1s Oto2,
20 N-(C,. malkyl)sulphamoyl N N-(C; wa]kyl)gsulphamoyl N—(C1 malkyl)sulphamoylannno
N,N-(C;. malkyl)zsulphamoylannno, C. malkoxycarbonylannnd éarbocyclyl '
carbocyclylCy.jealkyl, heterocychc group, heterocyclylCy_jpalkyl,
carbocyclyl-(C;. wa]kylene)e—R -(Cy. malkylcne)f- or
heterocyclyl (Cl-malkylene)g-R (Cy. ma]kylene)h- wherein R* may be mdependent]y
25 optlonally substituted on carbon by one or more R57, and wherem if said heterocyclyl contalns - :_: _
an -NH- group, that nitrogen may be optionally substituted by a group selected from R
p is 1-3; wherein the values of RY rﬁay be the same or different;
g is 0-1; ' _ |
r is 0-3; wherein the values of quvgn:iﬁy be the same or different;

30 m is 0-2; wherein the values of R™ may be the same or different;



19 RON 1| is (IC) 5 wherein: Rs is s.elhected from hydrogen or
Cl -4alkyl; R19 is selected from hydrogen, halo, nitro, cyano, hydroxy,

am no, 3&5%@&%3? ner capt o, sul phanoyl, C1-6al kyl, C%)cq%ﬁ&%%om%

C2. 6al ky koxy, Cl-6al kanoyl, Cl.6al kanoyl oXY,
N- (CLl. 6al kyl )am no, N, N-(Cl -6al kyl )2a,rg4r1,o d _6al kanoyl am no, 10
N- ( Cl4al kyl ) car banoyl , N, N-(C16al kyI ) 2car bam)yl Cl. 6al kyl S(O a wherein a

:\Iil- ?CT 06§1i ky%?gg#l‘éﬁﬁ%rr%m& cadre 8¢ 19&7]@@\!115 %&?S%yrcg@y tlyl: group; where R1:9:"

may be i ndepeniidn3; Ivyheeqilﬁtlﬂnalulesloﬁﬂl aiayﬂaatt&ckamaoﬁduﬂbmm by one or nore
substituents sgll ected ff; néypsrl ang V\/nerel n if said heterocyclyl contains
an -NH group® thsglecid g arimesr sieptlonal |y substltut ed by a group

selected fro B B0k roxy, . -
am no, car ba%??a%dr;kgrcapt Sbé‘d%ﬂ”e%‘%&%ﬁ@@még ony %\{&il oai kyl,
C2_ 103l k EnyalkyG2C kit ky (G 1Bk yLlaindg, A% AY+(Ci. @B@yl)hmhk.dil},@amyﬁ@wwhcrem ais

Cl. | oal kano%l G aOal kanoyl oxy, N-(Clloal kyl)am no, N, N-(Cl loal kyl)Z2am no,
NN, N- (C1- g tyl) 3ammoni o, G ; 10al kanoyl ami no, N-(Cl-I|oal kyl)carbanoyl,

NN- (C1. | oal k 0
T 1

N- ( Cl. loal kyl RSus cfrhalo, nitryy, cbum(ochydr@m PP eAl wambamﬂ rm'capto
C1. 00! KGR0, A, SRS, BBl ] Y1
car basy cINAC (4lRyl kanhd, MNQUﬁ,)aﬂcyB‘éﬁmﬁ@tC;hﬂhiﬂo Tartive); N—(G}L;alkyl)carbamoyl

‘heterocyc¢lyl-(C | oal kyI en&) - R54- | gal kyl ene)h-; wherei n R20 -maybe
i ndepend&¥{§r-alkyhesbamayh sat%@(p( @elﬁﬁlsc%%ﬁ:bb%‘k@ﬁ’éafé?n%re R57; and

opt1 onal {5 CHEIRERRAASYhd iy 040 @“‘2?25“‘?“%“‘ R, kg MbEmyTEY, 2
val ues obptﬂnﬁllyrmbsﬂﬁateﬂrmacmé;mbpnnejmrfmm % g | s 0-1; r is 0-3; wherein-
Lhe values of LRSI 40P 81, 0 0 LS B S I 0 11
PCT/ @ZO%QQ%%% amino, carbamoyl mercapto, sulphamoyl hydroxyalmnocarbonyl Cx malkyl :

'Cz malkenyl Ca10alkynyl, C1 wa]koxy, C1 10a1kan0y1 C; 1oa1kanoy}0xy, Cir. malkoxycarbonyl

N-(C).jpalkyl)amino, N,N-(Ci. ma.'ikyl)ganuno, N, N N-(C1 10a]kyl)3ammomo

01 ealkanoylamino, N-(Cl_malkyl)carbamoyl NN—(C1 malkyl)gcarbamoyl C1 walkylS(O)a

wherem ais 0to2, N-(C,. malkyl)sulphamoyl N, N—(C1 malkyl)zsulpha.moyl

20 N (O malkyl)sulphamoylammo,N N-C. malkyl)zsulphamoylannno,

C1 ma]koxycarbonylarmno carbocyclyl carbocycly1C1 ma]kyl heterocychc group,

heterocyclle1 1oalkyl, carbocyclyl—(C1 ma]kylene)e-R -(Cy.10alkylene)s- or

heterocyclyl-(Ci. lg,alkylene)g-R60 ~(Cr-toalkylene)y-; wherein R26 st R3° RE“5 R41 RY, R51

and R*” may be independently. optlonally substltuted on carbon by one or more . R, and

P

25  wherein if said heterocyclyl contains an -NH- group, that nitro gen may be optionally
_substituted by a group selected from’ Rﬁ4
RZ, R"‘g R, R37 R42 R%, R52 Rss and R are mdependently selected from’
Cisalkyl, Cy.salkanoyl, Ci.salkylsulphonyl, sulphamoyl, N—(Cl.ﬁalkyl)sulphamoyl,
N,N-(Cy.alkyl)sulphamoyl, Cl.ﬁalkég.y¢arb0nyl; carbamoyl, N—(C‘l.sallcyl)_cérbamoyl, '
30 .N,N-'(Cl_ﬁal.kyl)'géarbamojfl,:'Benzyl, pﬁéﬁéfhyl, benzoyl, phenylsulphonyl anﬂ'pﬁenyl; |



24 * s 1-2; wherein the values of R8 maybe the sane or different; z is
0-3; wherein the values of R19 nay be the sane or different; R21 is

sel ected from hydrogen or Cl-6al kyl; R22 and R23 are i sel ected
from hydr‘%‘@é‘ﬂ’fm%ﬂﬂ’r oxy, anino, nercapto, 5 Cl_6al kyl, ?q%‘gq%ﬁﬁzﬂhw

N- (Cl. 6al kyl ) ami no, NN-(Cl 6al kyl ) 2ani.ng, Cl-6al kyl S(O)a wherein ais O to
2; R24 is selected from hydrogen, hydroxy, Cl-6alkyl, Cl-4al koxy and '

C1- 6al kanoy! qgs, eo/e6, ¥, ¥ R R afnﬁ@(“at’@lh&zgfﬂdlﬁjgs?ﬁéf@d‘ﬂomh@drﬂl@ﬁh ani no,

car boxy, .car bam% ner capto Tsul Ky 4dal k yI
C2. 4al kyS(0)., NRIEHQINR®., SR G SRSy - OO 4 MRV Ly or SHONRE

N- ( CL. 4a| . N-(C1 2 4al k .

N- E Cl4aﬁ¥€e[y %}g#!bﬂﬁlo% ”ﬁi%’ﬂ? %Fhiﬁi%%ﬁﬁ%‘?(%‘lﬁ?ﬁ?%lm %giiéﬂﬁy; %@Ixéfg) 5 wherein a
is 0to 2, Cmﬁldwﬁ%ﬁﬂaéﬁaﬂdenﬂ)l\ée(e@&dﬁ@mwa SR E9Mlo, 8d¥Bamoyl, ureido,
N, N—(C14al kyl) 2sul phanoyl ;  wherein e, maybe i ndegendent 'y —optionally

substd t LATEHO.GHIre, £ATHEFR0Yy METeaptey suiﬁhwoﬂemﬂum ethyd, tifleorpmethors ety 1 and R57
Cor bamoy I aeaY, SELEENERL AATLAR Bk it SRR ol SRR "

C2- 1 oal ka&:awla,nnﬁaﬂbaa:t)kmeﬂiylanﬁhe,ldﬁmétkylmnoﬂv-meu@lldw]ﬁm;dyl Cl | oal kanoyl oxy,
CN:lNl (szl( ko}j\r g{ebo s thytﬁ“%!‘;ﬁ%g'ﬁ HIHWIaWP L%#@O@%ﬁ Zgﬁ]aﬁqgar banoyl
L i o 02

N- ( QG| oal kyle g qmﬂelrmqirdnpmdgnﬂyrﬂe]@@ﬂdfromla@l ) 2sul phanoy! ani no,
gCrl OLS?' kox @aala)ar bonif{tgﬁaa.'@ achg% :ﬁ? )écctllete, solva {e o?cycﬁlaysaﬁjorla?n%dn}/g theregfI er ocycl e

car bocycl yl - (Sddifishal Kihse mRTl?ﬂﬁbﬁ&&hmag Y HIRE Mmct@® are selected from an |
het erocycl yl - (C -1 oal kyl ene) g- R60- (Gi - | oal kyl ene)ti-; wherein R26, Rzs, Rao

R36, RotO™RAf: Rst and R57 may be independently optional |y substituted on

SR or o REnel TR LD AR BRGSO BN PR R
sel epg ed(H)rsom)lit}s%et,s B%%ntaﬁ?cﬁoxﬁ%ﬂyl)c%ﬁmoﬁ]beﬁ%ﬂ cafbalROPinatih§)-8/38,5-

i ndependent |y sel ected from CI. 6al kanoy Cl - 6al kyI sul phonyl ,
sul phano‘?ﬂa]iwc(bﬂ*bswqay%@%hamyl N, N- ( CL- 6al kyl ) 2sul phamoy! |

ﬁ,ll\l??lclio aﬁ%}ﬁ fg’)é xarargogfﬁ%% t}d\ﬂ)ﬁ% enél%k&#ﬁ tﬁl ﬁggé%)- i e(r%ﬁga'l(%%%nyl and
phenyl ; #2004, 3‘)3,9 3&&nﬁ@‘dt6ﬁ2ﬁﬂﬂ}c@fb&z&8ﬁ]benzyl}carbamoylmethoxy) 2,3,4,5-
tetrahydro-1 4—benzoth1azepme
20 1,1- d10xo-3-ethy1 3—buty1- -hydroxy—S-phenyl—? (N—{OL-[N‘ (2—(3) 3- (R) 4-(R)-5-(R)-.
2,3,4,5,6- pentahydroxyhexyl)carbamoyl]-2-ﬂuorobenzy1}carbamoyhnethylt}uo)-z 3.4, 5-
tetrehydrobenzothiapine; or
1,1-dioxo-3-butyl-3 -ethyl -4- hydroxy~5-phenyl -7- (N—{l [N‘ (2-(S)-3- (R)-4-(R)-5 (R)-2, 3 4.5 6—
pentahydroxyhexyl)carbamoyl] 1- (cyclohexyl)methyl}carbamoylmcthy]thlo)—z 34, 5. B
25 tetrahydrobenzotluepme

In a particular aspect of the invention an IBAT inhibitor or a phaxmaceutlcally
'acceptable salt solvate, solvate of such a sait or a;:prodmg-_t_hereof--ls an-IBAT 1__nh1b1tor ora
pharmaceutically acceptable salt thereof. _
Suitable phamlaceutlcally acceptable salts: of the above compounds are, for examplc a
30 an ac1d—add1t10n salt-of a compound of the 1nvent10n which is suff:{cwntly basic, for example o
an acid-addition salt with, for example, an morgamc or orgamc acid, for example

hydrochloric, hydrobromic, sulphuric, phosphonc,.mﬂuoroacetxc, citric, acetate or maleic



25 R32, R33, R43, R', R53 R54, e and R60are independently selected from
-0-, -NR65-, -S(O) -, -NR65C(O) NR66-, -NR 65C(S)NR66-, -OC(O) N=C-, -NR 65
C(O) or -C(}%NR’ - wherein R65 and R66 are |ndependentl selected from
hydrogen WO Wp4%8%Ry|  and x is 0-2; R63 and R61 re inke éﬁﬂ’@ﬂf’m?ﬁsel ect ed

from hal o, hydroxy, cyano, car barmyl Afeido, 5 amino, nitro, carbanoyl,
nmer capt o, suI pham)yl trifluoronethyl, ¥rifluoromethoxy, nethyl, ethyl,

net hoxy, | nyI I lLyl, et h ar bonyl , . f I acet yI

f or mam d@cd kﬁ MWF&%‘I%@E/‘%@@WF ﬁ‘@m

N- net hyl %@ﬂﬁ@ﬁﬂ@yﬁmd&‘as’\km%mtrﬂéth%% 1ermsbbmhi$y¢atasn‘sﬁm&%|anmw

mesyl, N-nethyl'sul phanoyl and N, N di met yl sul phanoyl ; and 10 e, f, g and h
are undepeﬁdemal galts@emrqdeapdmumozmaeneswnpw&tr h:neleewnmm gait oae@elpwalbme salt,

| vat I t abl

TBaT ) b TR §E0ads BbluSley R Pt hOG Aotk 818’ Cne'or: ©
E% )S'E lr\k azzbgt %ag&n%lc?ié&hﬁaﬁd&ydm&ﬂhﬂﬁnﬁhe , piRligny) mt?rpl‘l@iri&)drt hi o- 8- (N—{

c
(R) -5-( R)msz(zﬁhyﬁlf%‘)@hﬂéﬁﬁl&%ydr oxyhexyl ) car banoyl } benzyl

b | met
LTyt an- 1 e dorouiqfomgy b RS FRNE betomnE B O AEPIRE b by dprn
(R) - a- [ Nir (i2-h(Bsn 8¢ 4dﬁ)1a14aody to give the parent compound Examples of pro-drugs include in

R -5-(R t h d I1b I
f:az barréyl) WBM@S?W&@ %’%S %‘ %%ééﬁg‘iﬁ%ﬁgbi n%))z/o% hleg?épl %le 20
1,1- 3- 4- (R
L i i M el g s s (0
car banoy Iﬁmﬁs&pbha phara@uiically agesplableypeieoibinl tttyilegbysadin the human or animal -
é %R;j ! gx% iy% gducg th% Q%nt amcr| grdarlgo)ﬁXl §u§?ab?enﬁﬁamlac(eul\héaﬁy gccepgabl(e%sters fcg R - 4-(R)-
pent ahy dicaspheylujic €f ioRyinbihit dsryclopbeple methiyyneta, Ry rakhisidryhkMhio) - 2, 3,

4,5- 25 tetrahydrobenzot hi epine. In a&artlcul ar aspect of the Invention an_"

| BAT i nhitBfpisder f'ésmalemnéal%ﬂf&weﬂnhwbshah &8s ApsrseyclopikoxyeasbapylogyCuglkyht e of
such 13 S ahibrsdhr AaRbRALURIHES t&@{on&ﬁaﬁgéﬂwyﬁl% pflagg%tz%ggg eifh BRTGRCEUL ] cal Ly

acceptabl e sa reo ptabl e salts of the
above corpanpld § 1mthayl -1 ibdlomdenrﬁlfonyimeﬁm sand éh,saﬂicacdchrborgfioweﬂhyl esfersefoc onpound
of the inventi

b f
Ot s qurrane Sphserbon it i aﬁﬁ e LA SR B BRI ITPE G . £ or

exanpl e compounds.

‘An in vivo hydrolysable ester of a compound contammg a hydroxy group includes
20 | inorganic esters such as phosphate esters and a-acyloxyalkyl ethers and related compounds "
which as a result of the in vivo hydrolys1s of the ester breakdown to glve the parent hydroxy
group, Examples of a~acyloxyalky1 ethers 1nc1ude acetoxymethoxy and
2 2-d:methylproplonyloxy-methoxy A selectlon of in vzvo hydrolysable ester fonmn_g groups
for hydroxy include alkanoyl, benzoyl phenylacetyl and subsntuted benzoyl and phenylacetyl
25  alkoxycarbonyl (to give alkyl carbonate esters) dlalkylcarbamoyl and
N-(dialkylaminoethyl)-N-alkylcarbamoyl (to give carbamates), dialkylaminoacetyl and _
carboxyacetyl. Examples of substituents on benzoyl include morpholino and piperazino hnked S
from a ring nitrogen atom. via a methylene group to the 3- or 4- position of the benzoyl nng.
A suitable value for an in vivo hydrolysable amide of a compound containing a
30 carboxy group is, for example, a N-Cj_galkyl or N,N-di-C.salkyl amide such as N-methyl,
N-ethyl, N-propyl, N,N-dimethyl, N-ethyl-N-miethyl or N,N-diethyl amide.



hydrochl ori c, hydrobrom c, sul phuric, phosphoric, trifluoroacetic, citric,
acetate or mal eic WO 2004/ 089350 PCT/ GB2004001396 -26 acid. In addition a

sui tabl e ically acceptable salt of a conpoung ' i

suf fici en‘?B?Bﬂg@&%@ is an alkali netal salt, for exan{){'l%eﬁgﬁz@c}‘édlozsﬁlﬁor
potassiumsalt, an alkaline earth netkal salt, for exanple a cal ciumor
magnesi um salt, an ammonium salt or a salt wth an organic base which
affordsr%ﬁ;‘%#&ggl cal ly-acceptabl e cation, for exanple a salt with 5

nmet hyl a ) hyl am ne, trinethyl am ne,  piperidine, norpholine or.
tris-(2-hydr oécaymtb@hf)rambefm:e ﬁ&mﬂwﬂp@mﬂaemyhdmemmnmmioamwfﬂmhe form

of a pro dr ug . whi broken h unman or. anl body .to give the
par ent B %ﬁ’& @%@P‘é@ 8‘?3“ %Wﬂ,g;[ﬁtsn@}quagrqpﬁ &% 2y Fi?%f’?"b‘?‘iéc%?bl e esters
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N (di al ké,qgar‘ﬁ%@flsﬁm)cﬂnﬁt@mwé Ef'afﬁWF aTPP'Hlt @PR@Y&‘@F bﬁlﬁm?@s&mﬂ
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30 carboxy group is, for exanple, a N Cl.6al kyl or NN-di-Cl_6al kyl am de
such as Nenethyl, Nethyl, Npropyl, N Ndinethyl, N-ethyl- N-rrethyl or
NN- di et hy, WO 2004/ 089350 PCT/ GB2004/ 001396 2 b diERE al  As
stat ed he‘kﬁﬁﬂé@%e t he conpounds defined. in:-the pr eszprﬁ |nvent|on are
useful in the treatnent of functlonang:.onstl pation and C- I BS. These
properties may be assessed, for .exanple u3|ng model s known in the art: 5

> Buenos sdlag gndals. | B0t gl (11980, 27,

381-389)° € gogs are 1ed _ [T DT€ Taret to i nduce
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.Blotechnolo and . Biochem stry, 2002, 66, 6; 1233 1240); and > Renoval of
t he caec ~H ?€$54uhséh£%gg%é% dennnstrated to i nduce consti pation, 10
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dogs wer pelicleenly20 g t/kg dog /day. Jhe result is |alcul ated as rfean
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day was bel ow 30 gram 1) Conpound 1: 1, 1-D oxo-3, 3-dibutyl-

phenyl - 7- met h¥he ﬂatmgﬁle(atéd{ln (IE)Blmnd)NO@ﬂipated dog model show that all the tested IBAT

sul phoet h car bano drox en

car banmoy F‘ﬁ’éﬁl G IS e§geﬁ’°%s @'tcfnéﬁ %ﬂ? E'%QeIZTl? anwnb%frfeaepmneﬁaplagwﬁrgas% bst ance
dosed Noaaér@umteltﬁ)esﬁpéﬂmlrl KsinfReEdb tand ahRAMAY bY 385 23871 a0l @ only 3
0 07 * Significance <= 0.01 2) Conpound 2:

1, 1-Di ox y.3espeesively - 5- phenyl 7-methylthio-8-(N1 (R -cc-1IN-((S)-1-

carb §y- 2- (R

hydr oxypr opy! § SEFBIRE 71 4055t of 85 R ST RSP AT L 4 5. 25
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solvate, solvate of such asaltora prodrug thereof 1n assoc1at10n with a pharmaceutlcally
acceptable dlluent or carrier for use in the treahnent and / or prophylaxis of consupatlon .
" The pharmaceuucal composrttons may be in a form suitable for oral admrmstratron, for

15 example asa tablet or capsule, for parenteral 1n_;eetron (mcludlng 1ntravenous subcutaneous,
intramuscular, intravascular or infusion) as a sterile solution, suspension or emulsion, for
topical administration as an ojntment or cream or for rectal administration as a suppository. In
general the above compositions may be prepared in a conventional manner using conventional
excipients,

20 Accordmg to another feature of the 1nvent10n there is provided the use of an: IBAT
inhibitor, ora pharmaceutically acceptable salt solvate solvate of such a salt or. a prodrug
thereof in the manufacture ofa medrcament for use in the treatment and / or prophylaxrs of
constipat:ron ina warm-blooded animal, such as: man _ -

Therefore according to the present mvenuOn, there is provided a method of treatment

25 and/ or prophylaxis of constipation, in a warm-blooded animal, such as man, in need of such
treatment and / or prophylaxis which comprises administering to said animal an effective
amount of an IBAT inhibitor, or a pharmaceutrcally acceptable salt, solvate, solvate of such a

salt or a prodrag thereof.
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anount of an MAT inhibitor, or a pharmaceutically acceptable salt, solvate,
sol vate of such a salt or a prodrug thereof. WO 2004/089350

PCT/ GB2004/. , .. -29. According to another feature of e-lLpvention there
IS provid‘&gﬁﬁé%%gﬁ of an MAT inhibitor, or a pharnaceﬂ%ﬁ@?#&vﬁﬁ%@gptable
salt, solvate, solvate of such a salt .@g.a prodrug - thereof, in the
treatment and / or prophylaxis of constipation, in a warm bl ooded ani mal,
such asghs 5 The AT inhibitor, or a pharnmaceutically acceptable salt,

sol vate, "Solvate of such a salt or a prodrug thereof, will normally be
adm nistered to a warm bl ooded animal at a unit dose within the range

0. 5- 5000 per,square neter body area of the animal, i.e. approxi mtely
0.001fsovﬂg?ﬁﬁﬁl d%t hi s woul d be expected to provide a. - -

t herapeutically-effective dose. A unit dose fromsuch as a tablet or

capsule wi{l us cant Al "»‘§M%HH&@? 5= 250 g, Qf jve . .
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0. 01- 50 npphegmascucingilyoacecptalble wsly avlviateesaledtt pf dehe saitlok apesdksg trerdoy, be -

vari ed dependi ng ugon t he host treated, t&gdﬁarticurar rout e, of -

adni ni st r atlja83peiaiog Wit Bharmapqujically aqerpiable difent op cpinigr foraise Bhthe Accor di ngl
the opti ' Vi Ll eGahwnthe practitioner who is treating -
any part%aglgé%%tﬁidgﬁrt@%q E’v%ﬂz’%%d}ﬁg%%%%b PCI / GO20FW 0013' 96 -30 O ai ns
What we claimis: 1. A pharmaceutical comnposition which conprises an | BAT
inhibitor, or a pharmaceutically acceptable salt, solvate, solvate of such
a salt or @ proghdigketdTRRIBAT inhibitds 906 phitiRdeichlly acRpabBGRUSIIEA,| Y _
acceptable diluent or carrier for use in:the treatnent and/ or prophylaxis
of const i pslyasmol ichaisalt vs @ peidragitheraf; in Hisi anudacturgrof a mgdheanenefri cal |y
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pr ophyl axi gchfas gRAARSt i pation, in a warm bl ooded animal, such as nman. 3. The

use according to clains 1-2 wherein the constipation is functional
3. The use according to claims 1-2 wherein the constipation is functional

constipation.

4. The use according to claims 1-2 wherein the constipation is constipation

prédominant irritable bowel s_}fhdrome.

5. The use according to any one of claims 1-3 ‘wherein the IBAT inhibitor is

selected from;



consti pat'i on. 4. The use aé(:ordi ng to clai ms 1-2 wherein the const i pation .
I's constipation predomnant irritable bowel syndrone. 5. The use according
to any ong. ' 1-5 wherein the | BAT. i nhi bi t or |%nggéﬁ@@g39grom WO
2004/ 089%?8%%%%%04/ 001396 _31
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or. a prlo ? 103 G—IP f det:uutﬂ-S«phmyl T-methylthwws [N{(R}ﬁ-c&rboxy—#»
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