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USE OF AN IBAT INHIBITOR FOR THE TRE""'

.:'ENT OR PROPHYLAXIS .
- OF CONSTIPATION '

The present invention relates toa novel treatmeut and /or prophylams of flmctmnal

‘constipation and constipation predcnuuant Irntable Bowel Syndrome (C—IBS) More

specifically the invention relates to the use of an 11eal bile acrd transport ([BAT) mlnbrtor in
the treatment and /or prophylaxw of these dlsorders and pharmaceutlcal ccmposrtrons
comprising said IBAT inhibitor for use in‘the treatmentand / or rprophylams of these
disorders. .. ' | N

Constipation and / or its associated symptoms, afflicts many people in the Western
World and the prevalence is greatest amongst children and the elderly. Constlpanon can occur
in up to 20% of a population dependmg on.the demcgraphrc factors, samphng and deﬁmtlons
used. In a study of approxmately 2000 people in ﬁve drfferent European countnes
(Gastroenterology 118:A720, 2000) bet‘ween 6% and 23% of sub_]ects said that they had
expenenced constipation during the past 12 month_s, _app_roxrmately 20% of the subjects had
taken a laxative within that pericdand at least 10%. experienced difﬁculty in defecation at
least once a monith. In the 1991 Nahonal Health Interv1ew Survey, about 4. S mﬂhon people in
the United States say théy are const1pated most or all of the tlme Those reportmg constlpatron
most ofcen are womern, chlldren and adults age 65: and over Pregnant women also complam
of constlpatlon, and it 1s 2 COmImOn: problem followmg chﬂdbnth or smgery Females

constltute the largest grcup of patrents mth ccnstlpaucn and the problem mcreases W1th agein

most studles

Surveys of Westem populauons have revealed IBS n 15-20% of adolescents and
adults, witha hrgher prevalence in women (the prevalence ]S vanable in other populanons) 30
035% cf BS pairents have consupat.ton asa ma_] cr symptom together w1th abdommal pam ‘
and / ot d1scomfort (C-IB S).

.Cauaes of constipation are varied and include general factors_ such as sex, age,
nationality, diet and exercise; colonic anatomy and function such as luminal contents,
absorptron of water and sodium, diameter and length of the colon a:ad colonic motor ﬁmctlon ‘
defecatory functlcn such as ncrmal defunctlcn failure of re]axatron of the anal sphmcter
complex ineffective strammg, dnmmshed rectal sensatlon a:nd size and cons1stency of stcol
disorders of the anorectum and pelvic floor; and psychological and behavroural factors, Scrne ;
medical COlldlthllS can cause or result in constipation, for example neurologlcal chsorders '

such as multiple scleros:s, Parkinson's disease; chronic idiopathic intestinal pseudo-
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obstruchon, stroke and spinal cord mjunes, metabohc and endocnne conditions such as
dlabetes ‘underactive or overactwe thyrord gland and uremra, and systemic drsorders such as
aniyloidosis, lupus and soleroderma Some drug treatrnents mcludmg analgesrcs such as 7
opiates, antrchohnergemcs, such as antrspasmodlcs mcychc anudepressants phenotluazohnes
and antlmuscanmcs, seretomn receptor antagomsts and calmunﬂalumrmum containing
antacids can also cause consnpatton o

Functional constrpatron comprrses a group of functronal disorders whrch present as
persistent difficult, mfrequent or seemmgly mcomplete defecatron Iti is more common in
women and is usually found to incréase with age,

IBS comprises a group of functional bowel disorders in which abdominal discomfort
or pain is associated with defecatron ora change in bowel habit, and with features of
disordered defecation. IBS has a chronrc relapsmg course and overlaps with other funcuonal
gastrointestinal disorders. It awounts_ for ]ugh direct medical expenses and indirect costs,
including absenteeism from work. |

Symptoms associated with constlpatron mclude mfrequent stools; no urge to pass
stools, stools that are difficult to pass, 1neffect1ve strarmng, need to d1g1tate, sense of
incomplete evacuation, anal or permeal pam prolapse at the anus and sorlmg of clothes.
Bloating (mstensron), drscomfort and parn are also symptoms of: eonsttpatron When pain is a
symptom of constrpatrou it can. be caused by vanous factors including strong contractions and
distension of the mtestmal tract: There also, seems to. be a correlatron between hlgh amplrtude
propagatmg contractlons and pam in cons_t_rpated patlents (Drg Dis Sci 36, 827-862, 1991)
Antrspasmodrcs are sometnnes used to allev1ate thrs parn because they are beheved to reduce
strorg contractions assocrated Wlth pam (Pharmacol' Ther 80 49-98 1998) The

antlmuscarlmc compounds atropme (Dlgestrve Drseases & Scrences 40 (6) 1381-7 1995) and
zamrfenacrn (Aliment. Pharmacol Ther 11 561 8 1997) have both been found to redtice
constipation pain. _ , _

Current treatment regimes for co'nstipatiOn itself indude- (i) dietary fibre; (ii) other
glycol solutron (PEG); (1v) stlmulant Iaxatwes such as blsacodyl sodrum prcosulphate, or
sennosides; (V) S-hydroxytryptamme 4 (5—H'I‘4) agomsts sueh as prucalopnde (vr) enemas and
suppositories; and (vii) surgery, but the therapeutre results of these treatments are often
disappointing and they can reslt i in uapleasant srde_ef_feets,» Eor instance, an increase in

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



10

15

20

25

30

WO 2004/089350 SR , PCT/GB2004/001396

symptoms, for example by aggravatmg the sense of dxstensmn (Gut 27:41, 1986) The other
bulk laxatives often fail for the same reason and in general bulk laxatwes are only smtable for
Iong term use, they are not appropnate for the raprd rehef of temporaty consttpahon The use
of PEG solutions can be effectlve but genera]ly mvolve dunkmg large volumes ‘of ﬂuld (czrca :
for panents e.g. children, who have d1f:ficu1ty in drmkmg such amounts Shmulant 1axat1ve
treatments have many documented stde effects and can result in Iaxatwe dependence and
abuse. The 5-HT4 agonists, as well as havmg the desn:ed effect in the colon, can affect gastric
emptying and the small bowel (Chm_cal Pharmacology & Therapeutics, 67:2 (P]I—33), 2000).
resulting in diarthoea. Enemas énd suppositories can result in serious ‘damage to the rectal
mucosa, furthermore if large volumes are used in an enema then senous water intoxication
can ocour if the enema is retained. Surgery, for example a colectomy, can be effecuve, but has
also been documented to grve unsausfactory results, for example further surgery m1ght be
needed, the constipation may persist or diarrhoea with incontinence may develop.’

The laxative effect of bile. ac:ds has also been documented (BrJ Surg 1979; 66; 776-9;
Gut 1975, 16, 894-902; and Gut 1973, 14, 348-353) and'although it is feasible to administer
bile acids orally for treatment of consnpanon (Myo Chmc Proceedmgs, 1973 48, 356) they
have an unwanted effect on the sma]l bowel where they 1ncrease the motility - which
potentially results in side effects l1ke reduced absorpnon of nutnents

There is clearly a need to 1dent1fy adchuonal treatments for constipation and preférably
more effective treatments or ones w1th reduced 51de effects
identified as bemg useful in the treatment of dyshpxdaemlc condmons and dlsorders, for
example hyperhp1daem1a, and as useful in the preventlon and treatment of d:fferent |
cardiovascular clinical condmons, for example atherosclerosxs The ranonale for treatment of
a dyshpxdaermc condition w:th an IBA‘I‘ 1nh1b1tor 1s that by mcreasmg b11e ac1d and _
cholesterol excretion, 2 favourable negat!ve cholesterol balance and an 1mprovement to the
aﬂxerogemc hpoprotem proﬁle should be achleved

The use of an IBAT mhtbltor fo treat gastromtestmal (GI) dlsorders has not been
suggested or contemp}ated in the hterature In fact some reports suggest that therapeutic
treatment of dyshp1daem1a w1th an IBAT 1nh1b1tor mlght actually cause GIL problems for
example Glaxo SmlthKlme pubhshed a clinical study (abstract DALM September 2001)
showing GI side effects (dran:hoea and abdominat crampmg) durmg IBAT inhibition in man.
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The present mventton concems a novel treaiment and/ or ptophyla)us of consttpatlon
with an IBAT mh1b1tor This treatment and/ or prophylaxzs results in the dehvery of bile acids
into the colon where they act as endogenous laxattves Local dehvery to the colon avoids the
side effects (detaﬂed above) of ora!Iy dehvenng bﬂe acxds smee they will not affect parts of
administering an IBAT mhlbltor would also be expected to gwe advantages over t:reatments
with existing pharmaceuhcals such as 5-HT4 agomsts In adtht:on, some IBAT inhibitors have
very low bioavailability (<2%), in thls case the systelmc exposu:e is low resultmg ina
reduced risk of side effects. Furthermore IBAT mh1b1tors could alleviate the pain symptoms
by a similar secondary mechanlsm to antlmuscanmc drugs This alleviation of pain would
arise becanse IBAT inhibitors would i mcrease motthty and the amount of water in the content
of the lower bowel. This in turn would 1ead to a softer. content that is easier to move and does
not accumulate, therefore thers. would be less dtstensmn of the mtestme wall and it is well
known that distension of the intestinal tract generates pam. Fulthermore fewer high amplitude
propagating contractions are needed to move the: content of the intestine, when the bowel
content are soft, and agam less pam is expenenced.

Accordingly the present mventton compnses the use of an IBAT inhibitor, ora
phannaceuncally acceptable salt, solvate, solvate of such a salt or a prodrog thereof in the
treatment and / or prophylaxis of GOHSflpathI’l |

Herein where the term ¢ constlpatton” is. used 1t 1s to be understood that this term,
unless otherwzse qualified, re]ates to; funcnonal consupatton and C-IBS In one aspect of the
invention “constipation” relates to funettonal consttpatlon In another aSpect of the invention
“constipation” relates to C—IBS s Lo “ o

One aspect of the mventmn relates to the treatment of oonsttpatmn Anothier aspect
relates to the prophyla)us of- consupatlon A thtrd aspect relates to the, treattnent and
prophylaxis of consttpatton

In one aspect of the mventlon, where the treatment of consttpatlon is referred to and
the constipation relates to C- ]ZBS iti 1s to be understood that th1s mcludes alternating
(constipation-diarrohea) nntable bowel syndrome

Also herein, where the terms “functtona] consttpatton” and “C-IBS” are used, it is to
be understood that they are deﬁned accordmg tothe “Rome 2 Cnten (Gut 45 (Suppl 2): 43,
1999, 143-1147).
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In the literature IBAT 1n1ub1tors aro often referred to by dtfferont names. Itistobe
understood that where IBAT mhtbltors are refeared to horem, this term also encompasses
compounds known i in the hteramre as :

i) ileal apical sodium co—dependent btle actd transporter (ASBT) 1nh1b1tors,
ii) bile acid transporter (BAT) mh1b1tors _

iif) {leal sodium/bile acid cotransporter system mhtbttors

iv) apical sodium-bile acid cotransporter mh1b1tors, :

v) ileal sodium-dependent blle ac1d transport 1nh1b1tots, '

vi) bile acid reabsorption (BART’ s) 1nh1b1tors, and

vif) sodium bile acid transporter (SBAT) inhibitors;

where they act by inhibition of iBAT

Suitable compounds. possessmg IBAT. 1nh1b1tory actmty have ‘been described, see for
instance the compounds descnbed in WO 93/ 16055 wo 94/ 18183, WO 94/18184, WO
94/24087, WO 96/05188, WO 96/08484, WO 96/1605 1, W0.97/33882, WO98/07749, WO
98/38182, WO 98/40375, WO 98/56,757,WO 99/32478, WO 99/35135, WO 99/64409, WO
99/64410, WO 00/01687, WO 00/20392, WO 00120393, 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
573 848, EP 624 593, EP 624 594 EP 624 595 EP. 869 121 EP 864 582, and EP 1 070 703,

benzothiepines. Other smtable clasSes of IBAT mh1b1tors are any one of the 1 2-
benzoth1azep1nes, 1 4-benzothtazepmes and 1 5—benzoth1azep1nes A :furthor suitable c]ass of
IBAT inhibitors is the 1,2 S-benzothtadiazepmes )

One particular su1tab1e compound possessmg IBAT 1nh1b1tory activity is (3R,5R)-3-
butyl-3-ethyl-1,1- d10x1do-5—phenyl-2 345 -tetrahydro-1, 4-bonzothlazopm~8~y1 0-D-
glucopyranosiduronic acid (EP 864 582)

A further suitable compound possessmg IBAT 1nhlb1tory activity is S-8921 (EP 597
107).

A further suitable IBAT inhibitor is the compound:
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WO 99/32478
Other suitable compounds of the invention are the IBAT inhibitors deseribed in' WO.

01/66533. A particular compound of the invention is selected from any one of Example 1-39
of WO 01/66533, or a pharmaceutlcally acccptable salt, solvate, solvate of such asaltora
prodrug thereof, and the compounds of Examples 1:39 are mcorporated herein by reference. |
Claims 1-6 of WO 01/66533 are also mcorporated hercm by reference.

Addmonal suitable compounds of the iiivention are the IBAT inhibitors dcscnbed in
WO 02!50051 A:particular compound. of the mvenhcn is selected from any one of Example
1- 120 of WO 02/50051, ora pharmaceutlca.lly acceptable salt, solvate, solvate of such 2 salt or
a prodrug thereof, and the compounds of Examples 1- 120 are mcorporated hermn by
reference. Claims 1-14 of WO 02/5005 I are also mccrporated herein by reference A
particular compound of the 1nvenuon selected from WO 02/5005 lis selected from any-one of
1,1-dioxo-3,3-dibutyl-5 -phcnyl-‘?—methylthm-s (N-[(R) 1‘-phcny1— 1 [N " (carboxymethyl)
carbamoyl]methyl }carbamoylmethoxy)-z 34 5-tetrahydro—1 5—benzoth1ach1ne '
1,1-dioxo-3 3~d1buty1-5-pheny1—7—methylﬂuo-8 (Nu{ (R)- 0[N (carboxymcthyl)carbamoyl]-tl—
hydroxybcnzyl}carbamoy]methcxy)-z,i% 4 5—tctrahydro-1 ,S-bcnzothlazepme,
1,1-dioxo-3,3-dibutyl-5 ~phenyl-7~methy1ﬂuo—8 (N-{(R) 1'-phcny1— 1-[N-(2-
sulphcethyl)carbamoyllme&nyl}carbamoylmethoxy) 2 3 4,5- tetrahydro-l S-benzothiazepine;
1,1-dioxo-3-butyl-3-éthiyl-5 -phenyl—?-methyltlno-s (N-{(R) 1'-pheny1 1-[N“(2-
sulphoethyl)carbamoyi]methyl }carbamcylmethoxy) 2,3 ,4,5-tetrahyd_ro— 1,5-benzothiazepine;
1,1~dioxo-3,3-_dibutyl-s,-phény1-7-memy1thio.-8~(ﬁ-f"{ (ﬁ)¥¢cf [N"-(2-sulphoethyl)carbarmoy]]-4-
_hydroxybenzyl}carbanioylﬁnethoxy)—z,3,4,-5,'—_te&ahyc1to—1,5'—b6nzothiazepinc; | |
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1,1-dioxo-3 -buty1-3-ethyl-S-phenyl—?—methylﬁuo—S-(N—{(R)-OL-[N (2-su1phoethy1)
carbamoyl]—4~hydroxybenzyl }ca.rbamoyhnethoxy)-z 3; 4,5 -tetrahydro-l 5 -benzotmazepme
1 1-d10xo-3-buty1—- -ethyl-S-phenyl—7-meﬂ1y1tln0-8 (N-{ (R)-o&-[N ~(2-

: carboxyethyl)carbamoyl]benzyl}carbamoylmeﬂmxy)-z 3,4 S-tetrahydro-l S-benzbthiazepine,

1,1-dioxo-3 3-d1buty1~5—phenyl 7-methy1t}no—8 (N—{(R) oc—[N’ (2-c&rboxyethyl)carbam0yl]-4—

-hydroxybenzyl}carbameylmethoxy)-z 3.4 S-teh'ahydro-l 5—benzot1uazep1ne

1,1-dioxo-3-butyl-3 —ethyi-5-phenyl-7-methylth10 8—(N—{ (R)-oc—,_[N’-(S—carboxypentyl)
caxba.moyl]benzyl}ca'rbamoy]methoxy)—Zﬁ,4,5-ije'trahydro—1,S-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7 —methylthio-S'-'(N:- {(R)-0-]N"-(2-carboxyethyl)carbamoyl]
benzyl}carbamoylmethoxy)-2,3.4,5-tetrahydro-1,5-benzothiazepine;

1,1-dioxo-3 3—chbuty1 5-pheny1-7—meﬂ1ylth10—8 (NV-{o-[N™ (Zusulphoethyl)carbamoyl]—Z—
flucrobenzyl }carbamoy]methoxy)-z 3.4.5 -tetrahydro-l ] —benzotluazep1ne,
1,1-dioxo-3-butyl- 3- -ethyl-5-phenyl- T-methylth;o_-S‘(N-{(R) oc-[N’.-(R)~(2»hydrdxy~1—
carbdxyethyl)carbamoyl]benzyl}carbamoy]mcthoxy)-2,3,4,5-tetrahydro—l,S-benzotlﬁaz_epine;
1,1-dioxo-3,3-dibutyl-5-phenyl-T-methylthic-8-(N-{ (R)-0-[N“(R)-(2-hydroxy-1-
ca:bbkyethyl)carbmoyl]benzyl]cﬁchiyilﬁeihoxy)'-é‘3 4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3 3-dibutyl- 5-phenyl—7 meﬂlylt}no-s {NE[R)- cx.—(N : {(R.) 1- [N " (R) -(2-bydroxy-1-
carboxyethyl)carbamoyl]—z-hyd:oxyethyl}carbamoyl)benzyl]carb amoy]memoxy}-z 3.4,5-
tetraltydro-1,5- bcnzotluazepme

1,1-dioxo-3-butyl-3 -ethyl-5-pheny1-7—methylth10—8 (N—{oc-[N ! (carboxymeth}rl)carbamoyl]
benzyl}catbamoylmcthoxy)-?. 3y 4 S-tcu'ahydro 1 5—benzoth1azepme,

1, - d1oxo—3-buty1 3-ethyl-S-pheny]—T—methyltlno—S (N—{oc~[N'-((ethoxy)(memyl)phosphoryl-
methyl)carbamoyl]benzyl}carbamoylmethoxy)-z 3 4,5-tetrahydro—1 S-benzothlazepme
1,1-dioxo- 3-buty1—3-ethyl-S-phenyl-7-methylth10 -8 {N—[(R)-Ot-(N ; {2-
[(hydroxy)(methyl)phosphoryl] ethyl}carbamoyl)bcnzyl]carbamoylmethoxy} 2,34,5-
tetrahydro-1,5-bénzothiazepine; '

1,1-dioxo-3,3- dxbutyi»S-phenyl—'i—methylttuo-s (N-{(R)-0i-[N"- ~(2-methylthio-1-
carboxyemyl)carbamoyl]benzyl}carbamoylmethoxy) -2,3/4,5- tetrahydro-l 5- benzothlazepme
1,1-dioxo-3 3-deutyl-S-phenyl-’?—methylﬂuo-s-{N-[(R) 0&—(N' {2—[(methyl)(ethy1) 7
phosphoryl]ethyl}carba.moyl)—éla-hydroxybenzyl]carbamoylmethoxy} 2 34, S-tetrahydro-l 5=

benzothiazepine;
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1,i-dioxo-3 3-d1butyl-5-pheny1-7-methylth10-8 {N- [(R) o-(V-{2- [(mcthyl)(hydroxy)
phosPhoryllethyI}carbamoyl)-4~hydroxybenzy1]carbamoylmethoxy}-2 3,4,5- tetrahydro -1,5-
benzothlazepme,

1,1-dioxo- 3,3- chbutyl-—S-phenyl—’?—methylthm-B (N-{ (R)-oc-[(R)-N’ (Z-methylsulphmyl-l-
carboxycthyl)carbamoyl]benzyl }carbamoy]methoxy)—Z 34 S-teb:ahydro-l S-benzothlazepme,
and

1,1-dioxo-3 3-deutyI—S-phenyl-?—methoxy—S ~[N-{ (R)-Ci-[N™- (2 sulphoethyl)carbamoyl]—‘l-

o hydroxybenzyl}carbamoylmethoxy]-?. 3,4;5- tetrahydro 1 S-benzotlnazepme
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or a pharmacentically acceptable salt, solvate, solvate of such a salt or 4 prodrug thereof.
Additional sujtable compounds of the invention are the IBAT inhibitors described in

WO 03/020710 A partxcular compound of the mventlon is scIected from any one of Example

1-44 of WO 03/020710 ora pha:maceutlca]ly acceptable saIt, solvate, solvate of such a salt or

a prodrug thereof; and the compounds of Examplés 1-44 are incorporated herein by reference.

Claims 1-10 of WO 03/020710 are also incotporated h‘ereiii by reference. A particular

compc)und of the invention selected from WO 03/020710 is selected from any one of:

1, 1—d10xo 3,3- d1buty1-5-pheny1~7-methylth10—8—(N~{ (R)-oc-[N‘-(z (S)-3 (R)-4-(R)-5 (R)

2,34,5 6-pentahydroxyhexy1)carbamoy]]benzyl}carbamoylmeﬂloxy)uz 3.4 S-tetrahydro—l 5-

benzoth1azepme,

1,1- dloxo-3-butyl—3—cthyl-5-phcny1 7-mcthylt1no -8- (N~{(R)~oc— IN-(2-(5)-3- (R)—4-(R) S-CR)

2,345 6-pcntahydroxyhcxyl)carbamoyl]benzyl}carbamoylmethoxy)—Z 34, 5 tetrahydro 1,5-

benzoth_lazepme,

1, 1-d10xo—3 buty1~3—ethyl-S-phenyl—7-meﬂ1y1th10~8 (N {(R) cx,—[N'-((S) 1-carbamoy1-2~

hydroxyethyl)carbamoyllbenzyl}carbamoylmethoxy) 2 3, 4 S-tetrahydro-l 5 -benzotluazepme, i

1 1-d10xo-3-butyl—3—ethy1-5-pheny1—7-methylth10-8 (N—{ (R) oe-[N’-(hydroxycarbamoyl- |

'methyl)carbamoy}]benzyl}carbamoylmethoxy) 2 3 4 5 tetrahyd:o-l S-benzothlazepme,

1,1-dioxo-3-butyl-3- ethyl-S—phenyl—'T-methyIﬂno-.8 [N-.((R)~0c— {N-[Z—(N-pynnud1n—2—
ylureldo)ethyl]carbamoyl}benzyl)carbamoylmeﬂmxy]—Z 3.4 S-tetrahydro 1,5- benzotluazepmc,
1,1-dioxo- 3—butyl-3—ethy1~5-phenyl-’!—memylﬂuo-s [N—((R) a—{N‘-[Z—(N—pyndm—Z- |
ylure1do)ethyl]carbamoy1}benzyl)carbamoyhnethoxy]—z 3,4, S-tetrahydro 1 S—henzotluazepme,
1, 1~dioxo-3-buty1—3-ethyl-5-pheny] 7—methy1ﬂuo-8 (I\T-{(R)—oe.—[f\?1 (l—t-
butoxycarbonylpxpend1n—4—ylmethy1)carbamoyllbenzyl}carbamoylmethoxy) -2,3,4,5-
tetrahydro-1 S-benzothlazepme,
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1,1-dioxo-3-butyl-3-ethyl-5-phenyl- 7-methylt]uo 8 (N {(R)—oa—[N’-(z 3-

thydxoxypropyl)carbamoyl]benzyl}carbamoylmethoxy)-z 3, 4 ,5-tetrahydro-1, 5.

benzothiazepine;

L,1- d10xo-3-butyl-?:-et]‘l;VIéS—p‘henyL?-mcthylthior,S'-[N—'((R)Fa-{N4[2-;(3;44dihydfoxypheny1)-

2-methoxyethy1]carbainoyl-}benzyi)c‘ﬁb@oylmefhoxy]—2,3,4;5—&uehydr‘o-1,5-

benzothiazepine

1,1-dioxo-3-butyl- 3—ethy1 5-pheny1—7-methyltluo- —(N—{ (R) oa-[N‘ (2-

ammoethyl)carbamoyl]benzy] }carbamoylmethoxy) 2,34,5- tetrahydro—l 5 -benzothlazepme,

1,1- d10xo.-3-buty1—3—ethy1 S-pheny]~7-methy1tlno—8 “(N-{(R)-0-- [N'-(p1pendm—4—yhnethy1)

carbaxnoyljbenzyl}carbamoylmethoxy)-Z,S,4,5-tet1fahydroQ1,5 -benzothiazepine; or

1, 1-dioxo-3—buty1—3 -ethyl-5-phenyl-7-methylthic-8-(N- {(R)-0-[N'-(2-N,N-

ciimeﬂiylaminoSulphamoyiethyl)carbamoyl]benzS(l:}cérbamo.yiioethOXy)~2,3,4,5—tetrahy’d1'o-

1,5-benzothiazepine;

or & pharmaceuticalty acceptable salt, solvate, solvate of such a salt or a prodrug thereof.
Addltxonal suitable compounds of the mvenuon are the IBAT 1nh1b1tors descnbed in

WO 03/022825 A particular compound of the 1nvenuon is selected from any one of Example

1-7 of WO 03!022825 ora pharmaceutxcally acceptable salt solvate solvate of such a salt or

a prodrug thereof, and the compounds of Examples 1-7 are mcorporated herein by reference.

Clmms 1-8 of WO 03/022825 are aIso mcorporated herem by reference A parucular

compound of the invention selected from WO 03/022.825 is selected from any one of:

1,1- dloxo-B(R) 3-buty1—3—ethyl-5 (R)-S-phenyl-S [N—((R) oc-carboxybenzyl)

carbamoylmethoxy]-2 3.4, 5 -tetrahydro 1, 4—beuzottuazep1ne,

1 1—d10xo~3(S)~3-buty1—3~ethy1~5 (S)—S-phenyl 8- [N-((R) oc’carboxybenzyl)

carbamoylmethoxy] -2, 3 4 5 tetrahydro-l 4~benzothlazepme,

benzyl}carbamoy!methoxy) 2,3,4,5 tetrahydro—l,4—benzot‘rua2ep1ne,

1,1-dioxo-3 (S)~3—butyl—S~ethy1-5~(S)-5-phcﬁy148a(N4{(R)»o;-[N—(carboxymeﬂlyl)carbamoyl]

benzyl}carbamoylmethoxy)—z,s 4 5~tetrahydro;1 4;beoz'oﬂ1iazepine-

3,5-trans-1 ,1-dioxo-3-ethyl-3 -butyl-S—phenyl-7—bromo 8 (N-{(R)—oa—{N~

(carboxymethyl)carbamoyl}benzyl}carbamoylmethoxy)-z 3.4 5-tetrahydro-1 4-

benzothiazepine;
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3,5-trans-1,1-dioxo-3-(S)-3- ethyl—3~buty1-4—hyd:oxy—5 (S)-S-phenyl-7~bromo 8—(N—{(R) o-
[N-(carboxymethyl)carbamoyljbenzyl }carbamoylmethoxy)-2,3,4 S-tetrahyd:co—l 4-
benzotluazepme
3,5-trans-1,1-dioxo-3-(R)-3-ethyl-3-butyl-4-liydroxy:5-(R)-5-phenyl-7-bromo-8-(N-{ (R)-0-
[N-(catboxymethyl)carbamoyl]benzyl Joarbamoylmethoxy)-2,3,4,5-tetrahydro-1,4-
BenZot}ﬁezepine;
3,5-tram’-1,1-dioxo—3-ethy1—3-buty1a5-pheny1—74methy1ﬂ1iof8—(N#{(R)-ot—[N—
(carboxymethyl)carbamoyl]benzyl}carbamoylmemoxy)—z',s,4,5-tetranydm1,4-
benzothiazepine;

3,5-trans-1,1-dioxo-3-ethyl-3-butyl-5-phenyl-7-methylthio-8-(V-{ (R)-o-[N-(2-
sulphoethyl)carb amoyl]—4~hydroxybenzyl}carbamoylmethoxy) 2,3,4,5-tetrahydro-1,4-

‘ benzothmzepme ammoma salt;

1,1- choxo-3-(S)—3-ethyl-3-buty1-§-(S)-5-phenyl-7—methy1thio-8-(N-{(R);oc-[N-
{carboxymethyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,4-
benzothiazepine dlethy]amme salt; and
L,1- dioko-3- -(R)-3-ethyl-3 —butyl—S-(R)-S—phenyl 7-methylthio-8- (N~{(R)—0z—[N-
(carboxmeﬂlyl)carbamoyl]benzyl}carbamoylmethoxy) 2,3,4,5-teteahydro-1 4-
benzothlazepme dlethylamme salt;
ora phamlaceutlcally aeceptable salt solvate, solvate of such a salt-or a prodrug thereof
Add1t1onal smtable compounds of the invention are the IBAT 1nh1b1tors descnbed in
WO 03/022830 A parncular compound of the invention 1s selected from dny one of Example ‘
1-4 of WO 03/022830 ora phannaceutlcally acceptable salt solvate, solvaIe of suoh a salt or
a prodrug thereof, ‘and the compounds of Examples 1- 4 are mcorporated herem by reference
Claims 1-8 of WO 03/022830 are also mcorporated herem by reference A parucular
compound of the invention selected from WO 03/022830 is se]ected ﬁ'om any one of:
1,1-dioxo-3-butyl-3-ethyl-4 —hydroxy-;ﬁ-phenylﬂ-(N-{ (R)-a—[N—
(car‘boxymethyl)carbamoyl]benzyl}carbamoy1m6thy1thio)-2 34,5 -tetrahydtobenzothiepine
1 I-d10xo—3—butyl~3-ethy1-4—hydroxy—5-phenyl-‘?—(N—{(R) oa-[N (2-sulphoethy1)carbamoyl]-4—
hydroxybenzy]}carbamoylmethylﬂno) 2 3 4 S-tetrahydrobenzoﬁuepme a.mmoma salt
1,1-dioxo-3-butyl-3- eﬂ1y1—4~—hydroxy—5~pheny]—7 {N—[on-(carboxy) -2~ﬂuorobenzy}]
carbamoylmethylthio}-2,3,4 S-teh'ahydrobenzoﬂuepme and
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1,1-dioxo-3-butyl-3-ethyi- 4—hydroxy—5—phcnyl—7 {N—[I-(carboxy)—l (th1en-2-yl)methyl]

carbamoylmeﬂlyltluo} 2.3.4 S-tetrahydrobenzothlepme

ora pharmaceutlca]ly acceptable salt, solvate, solvate of such asaltora prodrug thereof.
Addmonal smtable compounds of the mventmn are the IBAT wlubltors descnbed in

WO 03/022286. A particular compound of the mventmn is selected from any one of Example

1-39 of WO 03/022286 ora pharmaceutlcally acceptable salt, solvate, solvate of such a salt or
a prodrug thereof, and the compouiids-of Examples 1-39 are mcorporated herem by reference.
Claims 1-10.of WO 03/022286 are also mcorporatcd herein by reference. A partlcular '
compound of the invention selected from WO 03/029286 is selected from any one of:
1,1-dioxo-3 3-dibutyl-5-phenyl-7-methylthio-8-(V-{ (R)-o-IN-(R)-1-carboxy-2-methylthio-
eﬂlyl)carbamoyl]A—hydroxybenzyl}carbamoylmethoxy)-iz 3,4,5-tetrabiydro-1,2,5-
benzot]uadlazepme,

1, 1-d10x0-3 3—dlbutyl-S—phcnyl-7~methyltluo-8 (N—{(R) O-[N-{(S)-1-carboxy-2-(R)-
hydroxypropyl)carbmnoyl]—4—hydroxybenzy1_]carb_amoylmethoxy) -2,3,4;5-tetrahydro-1,2,5-
benzothiadiazepine;

1 1-dioxo-3 »3-dibutyl- 5-pheny1-7-methylﬂuo—8 (N-{ (R)- OL—[N-((S) 1- carboxy«Z-
methylpropyl)carbamoyl] 4—hydroxybenzy1}carbamoylmethoxy) 2,3 4,5~tetrahydro-1 2,5-
benzoﬂuamazepme

1,1-dioxo-3,3- d1buty1 5-pheny] 7—methy1th10—8 (N~{(R)-0c-[N ((S) l—carboxybutyl)
carbamoyl]-4—hydroxybenzyl}carbamoylmethoxy)-2 3 4 5- tetrahydro-l 2, 5- ‘
benzoﬂuadlazepme,

1,1- dmxo-S 3- d1butyl—5-pheny1—7—meﬂtylthm— —(N-{(R)-a—[N ((S) l—carboxypropyl)
carbamoyl]benzyl}carbamoyhneﬂloxy) 2,3 4 S-tetrahydro-l 2, S-benzothladlazepme,

L1 d10xo—3 3-dibutyl- 5—pheny1—7-methy1tl’no-8 (N»{(R) oz-[N ((S) 1—carboxyethyl) |

: carbamoyl]benzyl}carbamoylmethoxy)~2 3 4 5 tetrahydro—l 2 S-benzotmad:azepme,

1,1-dioxo-3 3-d1buty1-5—phenyl 7-meﬂ1y1th10-8—(N {(R) oo-{N-((S)-I-carboxy—Z-(R)
hydroxypropyl)carbamoyl]benzyl}carbamoyhnethoxy) 2,3,4,5- tetrahydroﬂl 2,5~
benzothiadiazepine; '

1,1-diox0-3,3- dibutyl-S-phenyl—7—methy1t}uo-8 (N—{(R)-oc-[N (2-sulphoethyl)carbamoyl]-4~
hydroxybenzyl}carbamoyhnemoxy)—z 345 —tel:rahydro -1,2, 5-banzotlnad1azepme '
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1,1-diox0-3,3-dibutyl-5-phenyl-7-niethylthio-8-(N-{ (R);oc{[N-((S)‘- 1-

carboxyethyl)carbamoyi]-4-hydroxybenzyl}carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-

benzothiadiazepine;

1,1-diox0-3,3- d1buty1—5—phenyl-’?-methyltmo-S -(N-{(R)~ a-[N- (R)- 1 carboxy-z-

methylttuoethyl)carbamoyl]benzyl }carbamoylmethoxy) 2,3,4,5-tetrahydro-1,2,5-

benzothiadiazepine;

1,1-dioxo-3,3~dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-a-[N: -:{ (S)-1-[N-((S)-2-hydroxy-1-

carboxyethyl)catbamoyl]propyl}carbatnoyl]benzyl}carbamdyhnethaxy)-z,?:,éi,s -tetrahydro-

1,2;5—benzot*rziadiazepi11e_; and

1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(NV-{ (R)-0-[N-((S)-1-carboxy-2-

methylpropyl)carbamoyl]benzyl}carbamoyhnethoxy)-z 3,4,5-tetrahydro-1,2,5-

benzothiadiazepine;

or a pharmaceutically acceptable salt, soIVaﬁé,: solvate of such a salt or a prodiug thereof.
A further particular compound of the invention selected from WO 03/022286 is

selected from any one of:

1,1-dioxo-3 3-d1buty1 S-phenyl- 7—methylthlo 8—(N-{ (R)—oc~[N~((S) 1-carboxypropyl)

carbamoyl]—4—hydroxybenzy1}carbamoylmethoxy)~2 3,4,5-tetrahydro-1,2,5-

benzothiadiazepine; and

1,l-dioxo—3,3-dibutyl-S'-phenyl"—?-met'hylﬂfiio-s-[N—((R)-btrggrjbcixyféi—

h‘ydroxybeﬂzyl)ca‘rbamoylmefhokjr]32 3,4,5-tetrahydro- .1 2--5-benzoﬂ1iadiazepine;

ora pharmaceutlcally acceptable salt, solvate, solvate of such a salt or a prodrug thereof.
Further suitable IBAT mh1b1tors are those. havmg the structure

whetein: , 7
R is selected from hydrogen or Cy.salkyl;
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One of R* and R are selected from hydrogen or Cy. 5a.lky1 and the other is selected
from Cy.ealkyl;

R*and R are mdependently selected from hydrogen, hydroxy, ammo, mercapto,
Cr.galkyl, Cl.ﬁalkoxy, N- (Cl.galkyl)mno N N—(Cl.salkyl)zammo, Ci 5alkylS(0)n wherem ais
Oto2;

R? is selected from halo, nitro, cyano, hydroxy, amino,.carboxy, carbamoyl, mercapto,
sulphamioyl, Cy.calkyl, Cy.alkenyl, Cy ¢alkynyl, Gy galkoxy, Cy.alkanoyl, Cy.calkanoyloxy,
N-(Cy.gallylawmino, N,N-(Cy.galkyl)zamino, Cs.salkanoylamin, N-(Cy.galkyljcarbatmoyl,
N.N<(Cy.alkyl)carbamoyl, Cy.¢alkylS(O), whetein a s 0 to 2, Cr.galkoxycarbonyl,
N<(Cr.salkyDsulphamoy! and N,N-(Cy.galkylsulphamoyl;

v is 0-5;

one of R* and R® is a group of formula FA):

0
u NJLH—
Rg 1 '™

Rt R
| @)

R* and R® and the other of R4 and- Rs are. independently selected from hy&rbgeﬁ, hald,
nitro, cyario, hydroxy, amino, carboxy, carbamoyl mcrcapto sulphamoyl Ci-salkyl,
Cy.galkenyl, Cy galkynyl; C; Galkoxy, i Galkanoyl Cl.ga]kanoyloxy, N-(Cl_salkyl) amino,
NN-(Cy. 5aJkyl)2ammo, Ci. 5a1kan0y1ammo, N—(Cmalkyl)ca:rbamoyl
N.N-(Cy. ﬁalkyl)zcarbamoyl Cl.ﬁa.lkyIS({]l)a wherem ais O to 2 Cl‘salkoxycarbonyl 7
N-(C;.élkyl)sulphamoyl and NN-(Ca. ﬁalkyl)zsﬁipharnoyl wherein R® and R® and the otier of

R*and R5 may | be optlonally suhsututed 011 carbon by one or more R17 |

Xis -0- -N(Ra)- -S(O)b- or -CH(R )- wherem R%is hydrogen or Cyalleyl’ and b is 0- 
2; '

Ring A is aryl or hetcroaryl wherein Ring A is opuona]ly substltuted on carbon by
one or more substituents selected from R'; _

R’is hydrogen C]_ﬁa]kyl carbocyclyl or heterocyclyl wherein R” is op!:r.onally
substituted on carbon by one or more subsntuents selected from R19 and wheérein if sald
heterocyclyl contains an -INH- group, that mtrogen may be optlonally subsututed by a group

selectéd from R?®:
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R® is hydrogen or C;..salk:)"ﬂ' |

R?is hydrogen or C1_sa]ky1 _

R™ is hydrogen, halo, mtro, cyano, hydxoxy, ammo, carbamoy] mercapto,
sulphamoyl, hydroxyamnocarbonyl Cl-malkyl Cg.malkenyl Ca. malkynyi, Cy. wa]koxy,
Cl_malkanoyl Ci. 10311{31103’10713': N'(Cl 10311(3’1)31111110, N N—(C1_ma1ky1)2an:uno,

NN, N—(Cl.malkyl)gammomo, Cl-malkanoylarmno N—(Cl-malkyl)carbamoyl

N.N-(C.. joalkyl)carbamoyl, Cy: mfﬂk};’IS(O)a wherein a is0 to 2, N-(Cy. soalkyDsulphamoyl, -
N,N-(Cyypalkyl)ssulphamoyl, N-(Cy. ma]kyl)sulphamoy]annno
N,N—(CHoalkyl)gsulphamoylaxmno, Cj.ipalkoxycarbonylamino, carbocyclyl,
carbocyclylC.palkyl, heteracyelyl, hetcfocyclylcl 10alkyl,

carbocyclyl—(cl walkylene),-R*(Cy. wa]kylene)q or

hetexocyclyl-(Cy. ma]kylene),—R -(Cl-loalkylene)s ; wherein R is optionally sibstitited on
carbon by one or more substituents selected from R®; and whol;'em if said heterocyclyl

contains an -NH- group, that nitrogen may be optionally substituted by a group selected from

111

R* orR%is a group of formula (0B):

()

wherein:

RMis hydrogen or Cp. galkyl

R™ and R¥® are mdependently selected from hydrogen, halo, carbamoyl sulphamoyl
Cra0alkyl, Cz.malkcnyl Cz.loalkynyl Cl_malkanoyl N—(C;-ma]kyl)carbamoyl
NN-(Cy malkyl)zcarbamoyl Cl-malky.‘lS(O}a wherem ais O to 2 N—(Q malkyl)sulphamoyl
N, N-(C;-walkyl)zsulphamoyl N—(Cx.ma]kyl)sulphamoylamno,
N,N-(Cy.102lkyl);sulphamoylamino, carbocyclyl ot heterocyclyl; wherein R and R™ may be
independently opnona.lly subsntuted on carbon by one or more substltuents selected from st
and wherein if smd heterocyclyl contams an NI-I— group, that mtrogen may be opttonally
substituted by a group selected from st

RM is selected from hydrogen, halo, carbamoyl sulphamoyl hydroxyammocarbonyl
Ci-0alkyl, Cz.malkenyl Cz.loalkyny] Cl.malkanoyl N- (C1.1ua11cy1)carbamoyl
N,N-(C,. malkyl)zcaxbamoyl C 1.mall<ylS(0),1 whorom ais0to 2, N—(Q 1oa]ky1)sulphamoyl
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N,N-(Cr1qalicylsulphamoyl, N-(Cy.sgslkyl)sulphamoslamino;
N~(C1-1oaﬂcyl)zsulphamoylammo, carbocyclyl carbocycllel-ma]kyl heterocyclyl,
heterocyclylC.1oalkyl, carbocyclyl (Cl.walkylene)p-R (C;.mall‘:ylena)q or
heterocyelyl-(Ci.jpalkylene)-R*: (Cl-ioall:cylcne)s 4 .w;herem R' may be optionally substituted
on carbon by one or more substituents selectéd fl'_OI_n‘Rzg; éndr'wherein if said heterocyclyl
contains an -NH-~ group, that mtrogen may be Qpﬁqﬁailly'shbsﬁmted by a group selected from
R®; or R™ i a group of formula (XC): |
RS j

¥

RS

1(8)

| R is hydrogen or C; salkyl and R16 is hydrogen or Cy.galkyl; wherein R may be

optionally substituted on carbon by one or more groups selected from R*'; or R* and RS
together with the nitrogen to which they are attached form a heterocyclyl, wherein said
heterocyclyl may be optionally substituted on carbon by one or inore R¥; and wherein if said
heterocyclyl contains an -NH- group, that ﬂiu‘o}gen.may be Qp;iOnaHy ‘substi_tuted by a group
selected from R; |

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

RV, R RY, RS, B 1Y, g and R are mdependently selected from halo, nitro,
cyano, hydroxy, amino, carbamoyl, mercapto, sulphamoyl, hydmxyammocarbonyl, C1.10alkyl,
Caaoalicenyl, C yoalkynyl, Ci sqalkoxy, Cracalkanoyl, Ci. malkanoylnxy,'N—(Cl,;ga]kyl)an;ind,
N,N-(Cy-10alkyl),amino, NN, N-(Cl.wajkyl)gammomo, Cl-loalkanoylmﬂos
N-(Cy.ipalkylcarbamoyl, N, N (C1.ma}kyl)2carbamoyl Cl_malkyIS(O)a wherein ais 0 fo 2,
N-(Cy. malkyl)sulphamoyl N,N- (C1 ma]kyl)zsulphamoyl N-(C1 ma]ky])sulphamoylanuno,
N,N-(Cy.10alkyl)zsulphamoylamino, Cj. malkoxycarbonylarmno carbocyc]yl
carbocyclylC.igalkyl, heterocyclyl, heterocycly1C1-1oalkyl,
catbocyelyl-(Cr.ipalkylene),-R¥-(Cy.galkylene)q- or
heterocyclyl-(Cy.salkylene) R¥-(C, sgalkylenc)y:; wherein R, R, RY?, R, R, R, g°1
and R¥ may be independently optionally substituted ,on.; carbon by one or more R¥; and
wherein if said heterocyclyl contains an -NH- group; that nitrogen may be optibnally
substituted by a group selécted from R%%; |
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R R* R, R2 R or RF are indepeﬁdéi;ﬂy s'elleﬁctedrfrom 0O, eNRs‘S-, -S (O)r,,
“NR¥C(O)NR™., -NR¥*C(SNR*-, -OC(O)N=C", -NR*C(O)- or -C(OYNR®-; wherein R* is
selected from hydrogen or Cy.alkyl, and x is 0-2;

D, q,r and s are indepenldenﬂyl selected from 0-2;

R* ig selected from halo, hydroxy, cyaro, carbamoyl lJ.rBldO, amino, nitro, carbamoyl,
mercapto, sulphamoyl, tnﬂuoromethyl tnﬂuoromethoxy, methyl ethyl, methoxy, ethoxy,
vinyl, allyl ethynyl, formy}, acetyl, formamido, acetylamno, acetoxy, methylammo,
dimethylamino, N-methylcarbamoyl, MN-d;memylcarbamqyl, methylthio, methylsulphinyl,
mesyl, N-methylsulphamoyl, MN-dime;thylsulphamoyl, N-methleulphaniOylaﬁlino and
N,N-dimethylsuiphamoylamino; |

R® RY st, Rso’ R* and R®® are independently selected from Cy.alkyl,
Cy.qalkanoyl, Cj.salkylsulphonyl, Cmélkoi_;ycarbbﬁyl, carbamoyl, N-(Cy.salkyl)carbamoyl,
N,N-(Cy.galkyl)carbamoyl, benzyl, benzyloxyca'rb.onyl; benzoyl and phen'yls’ulphonyl;
or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof.

Suitable IBAT inhibitors having the above structure are selected from any one of
1,1-Dioxo-3,3- dlbnty1—5~phenyl-7-methylﬂno-8-(N-{(R) a—[N-(Z—(S)-S (R) 4-(R)-5- (R)-
2,345 6—pentahydroxyhexy1)carbamoyl]benzyl}carbamoylmethoxy) -2,3,4,5-tetrahydro-1, 2.5-
benzothiadiazepine;
1,1-Dioxo-3,3 .dibutyl-S-phenjrl-'?—methylthio. S-(N"—{(R)’ oz-[N-'(Z-(S')‘ 3-R)-4-(R)-5-(R)-
2,345 6-pcntahydroxyhexyl)carbamoyl] -4-hydroxybenzy1}carbamoy]memoxy)-z 3,4,5-
tetrahydro-1,2,5 -benzoth1ad1azepme o
1,1-Dioxo-3,3- d1buty1—5-pheny1-7-methy1t1no-8 [N ((R/S)—(JL—{N—[I (R)-2 (S)- 1-hyd:oxy-l-
(3,4- d1hydroxyphenyl)prop—2—y1]ca:bamoyl}benzyl)carbamoylmethoxy]-z 3,4,5: tctrahydro—
1,2,5-benzothiadiazepine (both. enannomers) T
1,1-Dioxo-3, 3: -dibutyl-5 -phenyl~7—methy1th10-8-{N-[(R) &-(N-{2~(S) [V- (carbamoylmethyl)
carbamoyl]pyrrohd.m— —ylcarbonyhnethyl}caxbamoyl)benzyl]carbamoylmethoxy}-2,3 4.5-
tetrahydro-1,2,5-benzothiadiazepine;
1,1-Dioxo-3 3-dibutyl-5—phenyl-’?-memylthio-S [N-((R)-0-{ N-[2-(3,4,5~
trihydroxyphenyl)ethylJcarbamoyl }bcnzyl)carbamoy]methoxy] 2,34,5-tetrahydro-1,2,5-

benzothiadiazepine; or
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1,1-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-00-[N-(2-R)-3-(S)-4-(S)-5-(R)-

3,4,5,6-tetrahydtoxyietrahydropyran-2-ylmethylcarbamoyllbenzyl ) carbamoylmethoxy)-

2.3,4,5-totrahydro-1,2,5-benzothiadiazepine;

or-a pharmacentically ‘aoceptable salt, sel\fajte, solvate of such a salt or a prodrug thereof.
Further suitable IBAT inhibitors are those having-the structure:

o

wherein:

R! and B? are independenﬂy selected from Cj 4allyl;

R® is hydrogen, hydroxy or han, N

R* is Cy 4alkyl optionally suesﬁmtcd-by'hydrqu; methoxy and methylS(0)a wherein a
is 0-2 I h

RS is hydroxy or HOC(O)CH(R‘)NH—

R is selected from hydrogen and G galkyl opnonally substituted by hydroxy, methoxy
and methylS(O)a wherein a is 0-2; L |
ora pharmaceutzcally acceptable salt, solvate solvate of such asaltora prodrug thereof;
with the proviso that when R!and R ate both butyl, R5 is hydroxy and R*is
methylthiomethyl, methylsulpmnylmethyl 2—methy1th10ethy1 hydroxymethyl
methoxymethyl; R® is not hydrogen; and with the provxso that when R! and R are both butyl,
R? is HOC(O)CH(RONH:, RS is hydroxymethyl and R* is hydroxymethyl; R® is not hydrogen.

Sujtable IBAT inhibitors havmg the above structure are selected from any one of:
1,1-dioxo-3,3- dlbutyl-S—phenyl-?-methylﬂuo—s-(N-{(R) a-[N’ ((S) l-carboxyeﬂlyl)
carbamoyl]benzyl }carbampyl:netlloxy)-2,3,4,5-tetrahyd;p, I,5-benzot_1nazep1_ne,
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(V-{ (R)-a- [N'~((S)-1-carboxyprapyl)
carbamoyllbenzyl }carbamoylmethoxy)-2 ,3,4,5&3&&3&&10—1,5 '-beﬁzoﬂiia:z'epine;
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1,1-diox0o-3,3~ dabuty1~5-phenyl-‘7-mcthy1ﬂno-8 (N-{(R)- tx—[N ~((S)- 1-carboxybutyl)
carbamoyl]benzy] }carbamoylmethoxy)-z 3 4 S-tetrahydm 1 S-benzotlnazepme

1,1-dioxo-3,3- d1buty1- -phenyl-?—methylt}uo-S-(N-{(R)—oz-[N’ ((S)- -carboxy-z- |
meﬁlylpropyl)carbamoyl]benzyl}carbamoylmethoxy)—?. 34 S-tetrahydro—l 5- benzotlnazepme, |
L 1-d10xo-3 ;3-dibutyl-5-phenyl-7- methyltluo— —(N— (R) Du-[N ! ((S)-l-carboxy—z-

'meﬂlylbutyl}carbamoyllbenzyl}carbamoylmethoxy)-z 3.4, S-tetrahydro-l S-benzotmazepme

1,1-dioxo-3, 3 dxbutyl—S-pheny]-?—methyltlno—S (N-{(R) 0!.~[N ((S)-l carboxy—B-
methylbutyl)carbamoyl]benzyl}carbamoylmethoxy) 2,3, 4.5 -tetrahydro-l S-bcnzotmazepmc,
1,1-dioxo-3,3- d1buty1-5-pheny1—7—meﬂ1y1thlo-8-(N—{(R) -O-{N'- ((S)-l-carboxy—?.—
hydroxypropyl)carbamoylibenzyl }carbamoylmethoxy)-2,3,4,5-tetrabydro-1,5-
bcnzothiazepine,

1,1-dioxo-3 3—d1buty1-5-phenyl—‘?—methylthm 8~(N-{(R)-0L~[N’ ((S) 1- carboxy-z-
mesylethyl)carbamoyl]benzyl}carbamoylmcthoxy)-z 3,4 S-tetrahydro 1,5-benzothiazepine;
L,1-dioxo-3 3—deutyl-S-phenyl-’l’-methylthlo-8'—(N-{ (R)-0-[N*-((8)-1-carboxy-3-
methylsulphonylpropy])carbamoyl]benzyl}carbamoylmethoxy) 2,3,4,5-tetrahydro-1,5-
benzothlazepme,

1,1-dioxo-3,3- dlbutyl—S-phenyl—?-meﬁ‘tyltho-s (N-{(R) 0[N~ (- 1-carb0xy—3—
mesylpropyl)carbamoyl}benzyl}carbamoylmethoxy) -2, 3 4 S-tetrahydro 1 S-benzotluazepme,
1,1-dioxe-3,3- dlbutyl-S-phcnyl-'?-methyltluo-s (N-{(R) Ot-[N' ((S) 1-carboxyethy1)
carbamoyl] 4-hydroxybenzy1}carbamoylmethoxy) X 3.4 S—tetrahydro-l 5- benzotluazepme
1,1-dioxo-3,3- dlbuty1~5-phenyl-?—meﬂlylthm-s-(N—{(R) oc-[N' ((S) 1- carboxypropyl)
carbamoyl] A hydroxybenzyl}carbamoylmethoxy) 2 3 4 5 tetrahydro 1 S-benzoﬂnazepme, :
1, 1-d10xo-3 3-deuty1~5-phenyl-?—methylttuo—8 (N—{(R) (x-[N‘ ((S) l—carboxybutyl) |
carbamoyl] -4~hydroxybenzyl}carbamoy]methoxy)-z 3 4 S-tetmhydro 1 5-benzot}uazepme,
1,1-dioxo-3 3-d1buty1- -phenyl-?-mcthylthm-8-(N—{(R) oc-[N’ ((S) 1—carboxy-2—
methylpropyl)carbamoyl]-d—hyd:oxybenzyl}carbamoylmsthoxy) 2 34 S-tetrahydro-l 5-
benzothiazepine;

1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-5- (Ni{-'(’zé')'-u;[N' ((S)-1-carboxy-2-
msthylbutyl)carbamoy1]-4 hydroxybenzyl}carbamoylmeﬂloxy) 2 3.4 S—tetrahydro-l 3-
benzothlazepme,

1, 1-d1oxo—3 ,3-dibutyl-5-phenyl- 7—methy1tluo-8 (N-{ (R) oc-[N' ((S) -1-carboxy-3-
methylbutyl)carbamoyl]—4~hydroxybenzyl}carbamoylmethoxy)-z 3 4 ,3-tetrahydro-1,5-
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benzothiazepine;

1,1-dioxo-3,3-dibutyl- 5-phenyl—7—methy1th10-8 (N—{(R)—-OG—[N -((5)- 1—carboxy-2~

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

benzothiazepine;

1,1-dioxo-3,3-dibutyl-5-phenyl - 7-methylthio-8-(V-{ (R)-0-IN™-((S)-1-carboxy-2-

hydroxypropyl)carbamoyl]—4—hydroxybenzy1}carbamoylmethoxy) 2, 3,4 5-tetrahyd1‘o—1 5-

benzothlazepme,

1, 1-dioxo-3,3-dibutyl-5- phenyl-T-methylthio-8-(N-{ (R)-0r-[N"-((S)-1-carboxy-2-

methy]ﬂﬁoemyi)carbamoyl]—4~hydroxjrb'en2y1}Carbaﬁioylmethoxy)—zﬁ 4,5-tetrahydro-1,5-
benzothiazepine;

L,1- dioxo-S 3 dibutyl- 5—phenyl-7-methylthio~8 -(N~{ (R)-ct-[N"-((S)- lucarboxy~2-
methy]sulphmylethyl)carbamoyl] 4—hydroxybenzyl}carbamoylmemoxy) 2,34 S-tetrahydro-
1 S-benzoﬂuachmc,

1,1~dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-e:-[N'-((S)-1-carboxy-2-

:mesyle‘thyl)carbamoyll-4-hydroxybenzy1}carbamoylmdhoxy)-Z;B A4,5-tetrahydro-1,5--

benzoﬂnazepme

1;1- d10xo-3 3-dibutyl- 5—pheny1~7-methy1th10 8-(N-{(R)-nr.-[N “((S)- 1—carboxy—2-

meﬂloxyeﬂlyl)carbamoyl]-4-hyd:oxyhenzyl}carbamoylmethoxy)—?. 3,4,5-tetrahydro-1,5-

benzothlazepme, 7 .

1,1-diox0-3,3- dlbut-yl-s-phenyl-'?-methyimio-s (-{ (R)-GrEN™-((5)-1-carboxy-3-

methylmiopropyl)carbamoyl]-4-hydroxybenzy1}carbamoyhnethoxy) 2,3,4,5- tetrahydro 1 5-

bsnzat}uazeplne _

1, 1—d10xo-3 3- d1buty1~ -pheny1-7 methylthlo-S (N-{(R) or.-[N' ((S) 1—carboxy-3-

meﬂly]sulphonylpmpyl)carbamoyl] 4—hydroxybenzy1]carbamoyhneﬂmxy) 2,3,4,5 -tetrahydro-

1 S-benzotluazepmc, or

1,1-dioxo-3 3-dﬁ)utyl-S«phenyl-?—meﬂlylthio~8 (N-{(R)-0-[N'-((5)-1-carboxy-3-

mcsylpropyl)carbamoyl]-4-hydroxybenzy] }carbamoylmethoxy)-z 3,4,5-tetrahydro-1,5-

benzothiazepine;

or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof.
Additional suitable TBAT ihibitors having the above siructufé are selected from:
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1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0- [N((S)-1-
carboxypmpyl)carbamoyl]#—hyd:foxybenzy'l}éﬁrbamoylmeﬂ;0xy)-2',-3,4,5-‘tetrahydro-1,5-
benzothiazepine; or - |
1,1-diox0-3,3- dzbutyl—S-phenyI—'T—methyltluo—8~(N { (R) a-[N ~((5)-1- carboxyethyl)
carbamoy}]benzyl}carbamoyhnethoxy)-z 3.4 S—tetrahydro-l S-bcnzoﬂ-nazepme

Further suitable IBAT uﬂnbltors ajre _those, having the structure:

.
Rossd’
S~

wherein

M is -CH,- or -NR*-;

M? is -CRZR?. or -NR*- ; provided that if M is -NR*-, M? is -CR%R?;

One of R and R2 are selected from hyd:ogen, C; galkyl or Cz.¢alkenyl and the other is
selected from Cy.galkyl or Cz.ﬁalkenyl '

R} is selected from halo, niitro; cyano, hydroxy, amino, carboxy, carbamoyl mercapto,
sulphamoyl, Cr.alkyl, C,. Galkenyl Ca. ﬁa]kynyl C;.sa]koxy, Cl.éalkanoyl Cl.ga]kanoyloxy,
N-(Cy.galkyDamino, N, N- (C. 5a].ky1)2ammo 01 6a]kanoy1am1no N-(Ci. salkyl)carbamoyl |
N,N-(C,.¢alkyl),carbamoyl, C1.5a1kyIS(0)., wherem a is 0 to 2, C1 ﬁalkoxycarbony]
N«(Cp.salkyl)sulphamoyl and N,N-(Ci. ealkyl)gsulphamoyl

vis 0-5; _

one of R® and R® is a group of formula (LA):
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R’ and R” and the other of R® and R®are independenﬂy selected from hydrogen, halo,
nitro, cyano, hydroxy, amirno, carboxy, carbamoyl, memapto, sulpharnoyl 01 aalkyl,
Cs.salkenyl, Cysalkynyl, Cl.4a1koxy, C1.4aJkanoyl C1.4a]kanoyloxy, N-(C.4alkyl)amino,

N, N-(Cmalkyl)zammo C;.,;aJkanoylammo, N—(C;,4alkyl)carbamoyl
N,NA{Cy4alkyl),carbamoyl, Cl..;alky]S(O)a wherem ais0 to 2, CMa}koxycarbonyl
N-(Cy4alkyl)sulphamoyl and N, N- (Cl.4alkyl);sulphamoyl' wherem R* and R7 and the other of
R® and RS may be optionally substituted on carbon by one or more st

Zis -0-, -N(RY-, -S (O)h- or -CHR?)-; -whcrem R%is hydrogen or Cy.salkyl and bis 0-
2; '

R® is hydrogen, Cy4alkyl, carbocycelyl or hgtcrocyclyl; wherein R? may be optionally
substituted on carbon by one or more subSﬁtucnts selected from R?; and wherein if said
heterocyclyl contains an ~NH- gronp, that mtrogen may be optionally substituted bya group
selected from R?;

R’ is hydrogen or Cy.4alkyl;

B and R are independently selected from hydrogen, Cr.alkyl; carbocyclyl or
heterocyelyl; or R™® and RY! together form Cz.ﬁalkylene wherem R10 and R*' o R“’ and: R”
together may be mdependently opuonally substﬂ:uted on carbon by one or more substatuents
selected from R%; and wherein if said hetcrocyclyl contams an -NH— mo1ety, that riitrogen
may be optionally subsntuted by one or more R29

R%is hydrogen, CI_4aIky1 carbocyclyl or heterocyclyl wherein R may be opuonally
substituted on carbon by one or more subst:tuents selected from R and wherein 1f said
heterocyclyl ccmtams an NH mowty, that mtrogen may be optxonally subsumted by one of
more R*;

RYis hydrogen, halo. nitro, cyano hydraxy, ammo, carbamoyl mercapto,
sulphamoyl, hydroxya.mmocarbonyl C1 malkyl Cz-maIkenyl Cz_malkynyl Cl-waﬂcoxy,
Ci.ipalkoxycarbonyl, C;-malkanoyl C; malkanoyloxy, N-(C. mallcyl)amo _
N,N«(Cy.palkyl)ramino, N,N,N-(C,. 1alkyl}sammonio, C;. malkanoylammo
N—(C,-maikyl)carbamoyl N.N(C,. malkyl)gcarbamoyl (31_10alky18(0)a wherem ais0to2,
N-(C,. walkyl)sulphamoyl N N—(Cl-ma]kyl)gsulphamoyl N—(Cl-malkyl)sulphamoylammo,
N,N-(Cy mchyl)zsulphamoylannno, Ci malkoxycarbonylammo carbocyclyl
carboeyclylCy_ypalkyl, heterocyclic group, heterocycllel-malkyI
carbocycly1~(C1_ma]kylcnc)e-R -(C1-10alkylené);- or
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heterocyc]yl—(C1-1galkylene)g-R -(Cl-malkylene)h- wherem RY may be optlonally substltuted

on catbon by one or more substltuents selected from R%, and wherein if said heterocyc]yl

contams an -NH~ group, that mtrogen may be optmna]ly substmztcd bya group selected from -
%; or R" is a group of formula (IB): -

im
17 ‘
Rkt

15

] 9]
p-N‘-J'L
' 1|{14

(B)

wherein:

X is -NR?®)-, -N®R*®)C(0)-, -O-, and -8(0),-; wherein a is 0-2 and R*® is hydrogen or
Crealkyl;

RYis hydrogen or Cy.4alkyl;

R™ and R'® are independently selected from hydrogen, halo, nitro, cyano, hydroxy,
amino, carbamoyl mercapto, sulphamoyl, C}.Galkyl Cz.¢alkenyl, Cy galkynyl, C; Galkoxy,
Cr.salkanoyl, Cy.salkanoyloxy, N—(Ch aalkyl)annno N N (Clhﬁalkyl)gannno
C,.salkanoylamirio, N-(C, 6a]kyl)carbamoy1 N N—(Cl.ﬁa]kyl)zcarbamoyl C1-6alkylS(0),
wherein a is 0.to 2, Cl-salkoxycarbonyl N-(Cl_.salkyl)sulphamoyl N,N- (Cl.ﬁaﬂcyi)gsulphamoyl
carbocyclyl or heterocyclic group, wherem Rls and R16 may be 1ndependcntly optionally
subsutnted on carbon by one or more subsutuents selected from R‘“ and Wherem if sa1d
selected from R“"2 .

RY is selected from hydrogen ha]o, mtro cyano, hydroxy, ammo, carbamoyl
mercapto, sulphamoyl hydroxyammocarbonyl Cl-ma]kyl Cz malkenyl Co. mﬂlkyﬂ}’l
C1-10adkoxy, C1-1oalkanoyl Cl_malkanoyloxy, N- (C1-ma1ky1)am1no, N, N-(Cl_wa]kyl)zammo, N
Cj-10alkanoylamino, N-(C1 malkyl)carbamoyl Cl-malkoxycarbonyl
N.N-(C;10alkyl)zcarbamoyl, Cy16alkylS(O)s whesein #1801 2, N-(C1.1ealkyl)suiphamoyl,
N,N-(C1-10alkyl)sulphamoyl, N-(C. malkyl)sulphaﬁmylaminc
N.N-(C,. malkyl)zsulphamoyl amino, carbocyclyl carbocyclyICI.ma]kyl heterocyclic group,
heterocyclylC;. malkyl carbocyclyl-(Q ma]kylene)e-R -(Cl-walkylene)f- or
heterocyclyl-(cl-loa]kylene)g-R -(Cs. ma]ky]ene)h- -wherem R17 may be opuonally subsntuted

on carbon by one or more substituents selected from R47 and wherein if said heterocycly]
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contains an -NH- group, that mtrogcn may be opuonally subsututed by a group selected from '3 -

R®; or RY is a group of formula (IC):

s o
00l
o
R
acy

wherein:

R is selected from hydrogen or C;qalkyl;

R is selected from hydrogen, halo, nitro, cyano, hydroxy, amino, carbamoyl,
mercapto, sulphamoyl, Cy.galkyl, Cz. selkenyl, Cy. salkynyl, Crsalkoxy, Cyealkanoyl,
Ci. Galkanoyloxy, N-(Cy-salkyl)aminio; N, N-(C| salkyl)zammo, Ci. ealkanoylaxmno
N-(Cl_ﬁalkyl)carbamoyl N, N-(Cl.gaﬂcyl)zcarbamoyl C1. ‘5a]kylS(O)a wherein 4is 0 to 2,
Ci.salkoxycarbonyl, N-(C. ﬁalkyl)sulphamoyl NN-(C,. 5a]ky1)gsu1phamoy1 carbocyclyl or
heterocychc group; where R"? may be mdependently opnonally snbstltutcd on carbon by one
or more subsntuents sclccted ﬁrom R5 1 and wherein if Sa.ld hetcrocyclyl contams an - NH-
group, that. mtrogen may be optlonally subsututcd bya group selected from ]:'{52

R is selected from halo, mtro, cyano, hydroxy, amino, carbamoyl mercapto
sulphamoyl, hydroxyamnocarbonyl Cl-ma]kyl Cg,ma]kenyl Cz mallcyny] Ci.10alkoxy,
Ci.roalkoxycarbonyl, Cj. malkanoyl Cl-walkanoyloxy- NY(Cy. malkyl)amlno, _
N,N-(Cj.1p2llcyl)2amino, N, N, N-(C1-1nallcyl)3ammomo, Cu malkancylammo
N-(Ci. malkyl)carbamoyl N, N-(01 ma]kyl)zcarbamoyl C1 mallcyIS(())a wherem a 1s Oto2,
N—(Cl_malkyl)sulphamoyl N N-(C1 ma]kyl);sulphamoyl, N-(C: wa]kyl)sulphamoylammo.
N,N<(Cs. malkyl)zsulphmnoylannno, C1-ma1koxycarbonylammo, carbocyclyl
carbocyclle1-1oalky1 hetarocychc group, heterocyclyIC 1- mallcyl
carbocyclyl—(C; ma]kylene)e-R (C1 malkylene)g- or '
heterocyclyl (Ch. ma]kylene.)g-Rs4 (C1 ma]kylene)h- wherein R?® may be independenily
optionally substituted on carbou by« one or more R57 and wherein lf sa:ld hcterocyclyl contains

an -NH- group, that nitrogen may be optlonally subst:tuted by a group selected from R58
qis 0-1; .
r is 0-3; wherein the values of Rlﬁmay be the same or different;

m is 0-2; wherein the values of Rumay’bc the same or different;
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n is 1-2; wherein the values of R3 may be the same or dlfferent

zis 0-3; wherem the’ values of R19 may be the same or dlfferent,

R¥is selected from hydrogen orCy. 5alky1

R* and R23 are 1ndependently selected from hydrogen, hydroxy, ainino, mercapto,

C1 5a1kyl Cl.aalkoxy, N- (C] ﬁalkyl)ammo N N-(C1 5a]lcy1)2am1no, C1.581ky}S(0)g WI’lEI'eIIl ais E

Oto2;
4 is selected fmm hydrogen hydroxy, 01 5allcyl C1.4alkoxy and. Cl_salkanoylcxy,

R¥is selected from halo, mtro cyano, hydroxy, ammo carboxy, carbarioyl, mercapto, '

sulphamoyl, Ci.qalkyl, C2.4a]keny1 Cz.4alkynyl Ce 4alkoxy, C;.m]kanoyl C1.4alkanoyloxy,
N-(Cyqalkyl)amino, N, N—(Cmﬂlkyl)zammo, C1.4alkanoy1am1nu, N—(Cmalkyl)carbamoyl

N, N—(C;_4alky1)gcarbamoyl CMalkylS (O)a wherein ais 0'to 2, CMalkoxycarbonyl
N—(C;.4a]kyl)sulphamoy1 and N, N—(C;.w]kyl):sulphamoyl wherem R, may be mdependently
optionally substitited on carbon by one of more R"

R R% R¥ R¥ R RY, R 2na R are independently selected from halo, nitro,
cyano, hydroxy, amino, carbamoyl mercapto, sulphamoyl hydmxyammocarbonyl C1 malkyl
Cz.walkenyl Co- malkynyl Cl_malkoxy, (31 malkanoyl G malkanoyloxy, Ci. malkoxycarbonyl |
N-(Cyqoalkyl)amino, N,N-(C;. malkyl)zarmno, N N N-(C1-Joﬂlkyl)3ammomo,

C1 malkanoy]ammo, N-(Cl malkyl)carbamoyl N N: (01 ma[kyl)gcarbamoyl Cs. ;g:;\llcylS(O)a
wherein a is 0 to 2, N-(Cy. wa]kyl)sulphamoyl N N— (Cl.malkyl)zsulphamoyl
N—(C1-malkyl)su1phamoylam1no, N, N—(Cl.malkyl)zsulphamoy]annno,

Ci. 1oa1koxycarbonyIaImno, carbocyclyl carbocycllel ma]kyl heterocychc group,
heterocyclylcl joakkyl; carbocyclyl—(CI-ma]lcylene)e-R (01 ma]kylene)f- or _
heterocycIyL(Cl-malkylene)g»R -(Ci. ma]kylene)l1 wherem R26 RZ, R3° R36 RY, R47 R
and R57 may be mdependently optlonally substltuted on carben by one or more R63 and -
wherem if said heterocyclyl contams an -NH- group, that mtrogen inay be optlonally
subsututed by a group. selected frem R“

RY, R?, R31 RY, R“2 R‘18 R, R* and R are independently selected from
Ci.salkyl, Cl.aa]l{anoyl C1 5a1kylsu1phonyl mﬂphamoyl N—(C1 5alkyl)su1pham0yl
NN-C,. salkyl)gsulphamoyl Ci. 5alkoxyca:bonyl carbamoy] N-(Cma]kyl)ca:rbamcyl
N,N+(Cy.galkyl)zcarbamoyl, benzyl phenethyl benzoyl, pheny]sulphonyl and phenyl
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R¥%, RB, g RY, R53 Rs4 ng and R“'are. mdependently selected from <O-; -NR65 .
-S(0)x-, NR®C(O)NR®, «NR“SC(S)NR“- -OC(O)N_C- -NR65C(0) or C(O)NR“
wherein R® and R are mdependenﬂy selected from hydrogen ar CI-salkyl and x is 0-2;

R‘3 and R re mdependently sc}ected from halo, hydroxy, cyano, carbamoyl urexdo
amino, nitro, oarbamoyl mercapio, sulphamoyl tnﬂuoromethyi trlﬂuoromethoxy, roethyl,
ethyl methoxy, ethoxy, vmyl allyl, ethynyl meﬂloxycarbonyl formyl acetyl formanndo,
acetylammo acetoxy, meﬂlylammo, dxmethylammo, N—methy]carbamoyl
N, N-dimethylcarbamoyl, methylth!o, methylsulphmyl mesyl, N-methylsulphamoyl and
N, N—-dlmethylsulphamoyl and

e, f, g and h are independently selected from 0-2;
or a pharmaceutically acceptable salt, soivate solvate of such a salt or a prodmg thereof.

- Additional sultablc IBAT inhibitors havmg the above structure are sclecte.d from any
one of:

(-+/-)-trans-1, lédioxo-S—ethyl-B-butyl-5-phenyl-7-meth§1tbifo—8-(N—{(R)-o&-[N-(Q-(S)—S-(R)-ét-
R)-5-(R)-2,3,4.5 6-pentahydroxyhexyl)carbamoy1]benzyl}carbamoylmethoxy)-z 3, 4 S5~
tetrahydro-1,4-benzothiazepine;

(+/-)-trans- 1 1- d1oxo—3—eﬂ1yl-3-butyl- -phenyl—'?-methylthlo-B -(N-{ (R)-oc—[N‘ (2 (S) 3 (R)-4—
(R)-5-(R)-2,3,4;5 6-pentahydroxyhexyl)carbamoyl]benzyl]carbamoyhnethoxy)—Z 3.4, 5-
tetrahydro-1,4-benzothiazepine; -

1 1-d10xo-3-ethy1—3-butyl—4 hydroxy-S-pheny1—7~(N—{oo-[N'~ 2-(8)-3 (R)-4-(R)—5-(RJ-
2,34.5 ﬁ-pentahydroxyhexyl)carbamoy]]-Z-ﬂuorobenzyl}carbamoylmeﬂaylﬂuo)-z 3,4,5-
teuahydrobenzoﬂnapme, or

1,1-dioxo-3 ~butyl 3—ethyl-ti_hyd.roxy~5-phenyl~7 (N—{I [N‘ (2-(S)-3 (R)-4-(R)—5 (R) -2, 3 4 5 6-
pentahydroxyhexyl)carba.moyl] 1-(cyc10hexyl)methyl}oarbamoylmethylthw)@ 3 AS-
tetrahydrobenzotluepme

In a‘particular aspect of the invention an IBAT mh1b1tor ora pharmaceuhcally
acceptable salt, solvate, solvate of such a salt or a::prodrug_thereof is an IBAT inhibitor or a
pharmacenncally acceptable salt thereof. |

Suitable phamlaceuuca]ly acceptable salts: of the above compounds are for example
an ac1d—add1t10n salt of a compound of the i mventmn whxch is sufﬁclently basm for example,'
an acid-addition salt with, for example, an morgamc or orgamc acid, for example

hydrochloric, hydrobromic, sulphuric, phpsphonc, friffaoroacetic, citric, acetate or maleic .
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acid. In addition a smtable pharmaceutioa]ly aeceptable saltof a compound which is
sufficiently acidic is an alkali metal salt, for example a sodmrn or potassnml salt, an alkaline
earth metal salt, for example a caleium or magnesmm salt, an ammomum salt or a salt with an
orgamc base which affords a physro] oglea]]y-acceptable cation, for example asaltwith
mgthylamine, d1methy1am1ne, trimethylamine, piperidine, morphohneor
UiSQ(Z-hYdroxyethyl)amine

The compoinds may be admmtstered inthe form of a pro~dmg which is broken down
in the human or animal body to gwe the parent compound Examples of pro-drugs 1nclude in
vivo hydrolysable esters and in vivo hydrolysable aimde_s.

An in vivo hiydrolysable ester of a compound containing carboxy or hydroxy group is,
for example, a pharmaceutlcally acceptable ester which is hydrolysed in the human or anirgal
body to produce the parent acid or aIcohol Smtable phannaceuﬁcally aeeeptable esters for
carboxy include Cigalkoxymethyl esters: for example methoxymethyl, C175a.]kanoyloxymethyl
esters for example pivaloyloxymethyl, phthalidyl esters, Cs.scycloalkoxycarbonyloxyC.galkyl
esters for example 1—cyclohexylcarbonyloxyethyl 1 .3-dioxolen-2-onylmethyl esters for
example 5-methyl-1, 3-d10xolen—2-onylmethy1 and Cy salkoxycarbonyloxyemyl esters for
example i-methoxycarbonyloxyemyl and may be formed at’ any carboxy group in the
compounds. ‘

'An in vivo hydrolysable ester of a compound conta:mmg a hyd.roxy group mcludes
inorganic esters such as phosphate esters and on-acyloxyalkyl ethers and related compounds
which as a result of the i invivo hydrolys:s of the ester breakdown to glve the parent hydroxy
group. Examp]es of ot~acyloxya.lky1 ethers mclude acetoxymethoxy and
2 2-dtmethylproplonyloxy-rnethoxy A selectron of in vwo hydrolysable ester fonmng groups:
for hydroxy include alkanoyl benzoyl phenylacetyl and subsntuted benzoyl and phenylacetyl ‘ '
alkoxycarbonyl (to give alkyl carbonate esters) dlalkylcarbamoyl and
N—(malkylaxmnoeﬂtyl)-N—alkylcarbamoyl (to grve carbamates), dralkylammoacetyl and -
carboxyacetyl. Examples of substitfuents on benzoyl mclude morpholmo and plperazmo Imked
from a ring nitrogen atom via a rnethylene group to: the 3. ord- pos1tion of the benzoyl tng.

A suitable value for an in vivo hydrolysable annde of a compound oontammg a
carboxy group is, for example, a N-Cyalkyl or N, N—dt-Cl.galkyl amide such as N—methyl
N-ethyl, N—propyI N, N—dtmethyl N—eﬂin-N-rnethyl or N, r N-diethy] amide.
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As stated herembefore the compounds defmed m the present mventlon are useful in

the treatment of functxonal const:lpamon and: C-IBS These prcpemes may be assessed, for

exarnple, using models known in the art

» Buenos dog model for consupatxon (Hepato-gasteroenterology, 1980, 27, 381-389). -

Here dogs are fed with a low ﬁbre / thh protem diet to mduce consupatxon,

> Niwa's morpmne indnced constzpauon model (Bmsclence B:otechnology and
Biochemistry, 2002 66 6, 1233 1240) and

> Removal of the caecum in rats has also been demonstrated to induce constipation.

Once constipation has been indﬁced the animals can be dosed with an IBAT inhibitor

to asses the ability of the IBAT mh1b1tor to rehevc the constipation.

The following data was generated usmg the Bue,nos dog model (method descnbed in

the publication above) with the modification that .the.dogs were given 20 g meat/’kg dog /day.

The result is calculated as mean value of the increase of faeces during the three treatment days

subtracted with the entry value (day before start of treatment with the IBAT inhibitor). The

dogs were judge as constipation if there facces amount per day was below 30 gram.

1 Comnound 1: 1,1-Dioxo-3, 3 dlbutvl~5-nhenv1—7-methvlthw—8—(N-\‘ (R)}- a—l’.N—(Z—-

- sul'hoeth ‘1 carbamc 1

benzoth;adlazepm

-4-h dox bgnz 1 carbamo ]m::thox

y 2.3 :4,5-tetrahvd§o -12,5-

Substance dosed [No ofanlmals | Doseumollkg ' R"é:sﬁ.]t‘. |
‘ Cqmpound 1 B 5 : “Bem
velucle only 3 o | 0'__?__7

* Significance <= 0 01

etrahydro 1,2,5-benzotlnad1=aze.pm

Substance dosed - INo. of ammals |Dose umollkg o iResult
Compound 2 > 135 23411
: veh_iclc only 2 0 -6+3




10

15

20

25

_ FSubstance dosed - ~ [Noof amma]_s;“ R Doseumollkg Result o
"CqmpoundB. 2 — - o 1“.'5_ — 39:!_-2* -
'veﬁie:lec‘)nly "I | o o 12¢2
'+ Significance <= 005 —
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. carboxv—Z-memvlnronvDcarbamovl] 4-12.@rovaenzvl1carbamovhnethoxy)-2 3, 4 5 -

etrahxdro—l ,2,5 ~benzoth1ad1azepm -

The data generated in the Buenos constipated dog model show that all the tested IBAT
inhibitors can reverse constipation in this model, The amount of feaces in each dog increased
after treatment with compound 1, compound 2. and compound 3 by 38+7, 23+11 and 3922
g/day, respecnvely

According to one aspect of the invention there is provided a pharmaceutical
composition which compri.ses an IBAT inhibitor, ora phannaceuﬁcally acceptable salt,
solvate, solvate of such a salt or a ‘prodrig. thereof 1n association with a- pharmaceuncally
acceptable d11uent or carrier for use in the treatment and / or prophylaxis of conistipation.

The phatmaceutical composrtlons may 'be in a forimi suitable for oral admlmstratron, ‘fro'.r
example as a tablet or capsule, for parenteral 1n_1ect10n (mcludrng mtravenous subcutaneous,
intramuscular, mtravascular or mfusmn) as a sterﬂe solutron suspensmn or emu]sron, for
topical adnnmsu‘auon as an omtment or cream or for rectal admrmstratron asa supposrtory In
general the above cornposmons may be prepared ina convennona] manner usmg convenuonal
excipients, _ ' ‘

According to another feature of the mventron there is provrded the use of an IBAT
inhibitor, ora phannaceuﬁcally acceptable sa.'lt, solvate solvate of such a salt ora prodrug
thereof, in the manufacmre of a med1cament for use in the treatment and / or prophylams of
constipation, in & warm-blooded anrmal such as man.

Therefore accordmg to the present mventlon, there is provrded a method of treatment
and / or prophylaxis of constrpatron, m : warm—blooded animal, such as man, in need of such |
treatment and / or prophylaxzs Whlch compnses admmrstenng to sard ammal an effecuve
amount of an IBAT inhibitor, or a phaunaceutrcally aceeptablc salt solvate, solvate of such a.
salt or a prodrug thereof.
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According to another feature of the mventmn there IS prov1ded the use of an IBAT

, mhlbitor, ora pharmaceutlcally acceptable salt solvate solvate of such asaltora prodmg

thereof; in the treatment and ! or prophylams of consupauon ina warm—blooded ammal such ‘

as man.

The IBAT inhibitor, or.a pharmaceutmally acceptable salt solvate, solvate of such a
salt or a prodrug thereof will norma]ly be admlmstered to a wann—blooded ammal ataumt
dose within the range 0. 5—5000 mg per square meter body area of the ammal ie.
apprommately 0.001-50 mg/kg and thJS would be expected to prov1de a

' therapeutxcally—effecmve dose. A unit dose from such as.a tablet or capsule will usually

contain for example 0.05-250 mg of active ingredient.‘ In cine aspect of the invention a daily
dose in the range of 0.01-50 mg/kg is emp]oyed. However the daily dose will necessarily be

 varied dependmg upon thé host treated thé partlculax route of administration, and the seventy _

of the ﬂlness being treated. Accordmgly the optlmum dosage may be detenmned by the

practitioner who is treating any parncular patient.
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Claims
What we.claim is:
L A pharmaceutical composition which comprises aﬁIBAT ii]hibi’cér or a

* phatmaceutically acccptable salt, solvate, solvate of siich a salt ora prodmg thereof :
in association with a pharmaceutlcally acceptable dlluent or cartier for use in the

treatment and/ or pr_ophyla}ns of ;:o_ns_.t;patxon.

2. The use of an IBAT inhibitor, or a pharmaceuhcally acceptable salt, solvate,
solvate of such a salt or a prodrug thereof in the manufacture ofa medmament for
use in the treatment andor prophylax1s of constzpatlon m a warm-blooded a.nnnal

such as man.

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

constipation.

4. The use according t to clazms 1-2 wherem ihe consnpatlon is consnpatmn

predonunant irritable bowel syndrome

5. The use according to any dne of claitns 1 4 wherem the IBAT mhlbltor is

selected from:
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1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0- [N-((R)- 1-carboxy-2-methylthio-
ethyl)carbamoyl}-4-hydroxybenzyl }carbamoylmethoxy)-2,3 4,5-tetrahydro-1,2,5-
benzothiadiazepine;
1,l-dioxo—3,3-dibuty1~5-phenyl—’?—methylthio-8-(N—{(R)-oc—{N—((S)~1—carboxy-2-(R)-
hydroxypropyl)carbamoyl] ~4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-
benzothiadiazepine;

1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(V-{ (R)-o- [N-((S)-1-carboxy-2-
methylpropyl)carbamoyl]-4—hydroxybenzyl}carbamoylmethoxy)-z,S,4,5-tetrahydro—1,2,5-
benzothiadiazepine;

1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N-((S)- 1-carboxybutyl)
catbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5 -tetrahydro-1,2,5-
benzothiadiazepine;

1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N~((S)-1-carboxypropyl)
carbamoyl]bénzyl}carbamoyhneﬂloxy)—z,?:,4-,5-tetrahydro-1,2,5—benzothiadiazepine;
1,1-dioxo-3,3-di'butyl-S—phenyl-?—methylthi0-8—(N—{(R)-a—[N—((S)—1-carboxyethy1)
carbamoyl]benzyl}carbamoy].methoxy)-z,fi,4,5-tetrahydro-1,2,5—benzothiadiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-at-[N- ((S)-1-carboxy-2-(R)-
hydroxypropyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3 4,5-tetrahydro-1,2,5-
benzothiadiazepine;

1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0- [N-(2-sulphoethyl)carbamoyl]-4-
hyd:oxybenzyl}carbamoyhnemoxy)~2,3,4,5-tetrahydro-1,Z,S-benzotlﬁadiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-ct-[N-((S)-1-
carboxyeﬂlyl)carbamoyl]-4-hydroxybenzy1}carbamoylmethoxy)-2,3,4,5—tetrahydro~1,2,5—
benzothiadiazepine;
1,1—dioxo-3,3-dibutyl~5-phenyl—"l—methylthio-8-(N-{(R)-oc—[N—((R)~1-carboxy—2—
methylthjoethyl)carbamoyl]benzyl) carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-
benzothiadiazepine;

1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N-{(S)-1-[N-((S8)-2-hydroxy-1-
carboxyethyl)carbamoyl]propyl}caIbamoyl]benzyl}carbmnoylmethoxy)-2,3,4,5 -tetrahydro-
1,2,5-benzothiadiazepine; and
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1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(V-{ (R)-c-[N-((S)- 1-carboxy-2-
methylpropyl)cartbamoyljbenzyl Jearbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-
benzothiadiazepine;

1,1-dioxc-3,3-dibutyl-5-phenyl-7-methylthio-8-(V-{ (R)-0r-[N-((3)-1-carboxypropyl)
catbamoyl]-4-hydroxybenzyl }eatbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-
benzothiadiazepine; and
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-[N-((R)-0~carboxy-4-
hydroxybenzyljcarbamoyimethoxy]-2,3,4,5-tetrahydro-1,2,5-benzothiadiazepine;

or a pharmaceutically acceptable salt, solvate, solvate of such a salt or 2 prodrag thereof,

1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N- {{R)-1"-pheny}-1-[N'-(carboxymethyl)
carbamoyl]methyl} carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5 benzothiazepine




