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r eddce has also been found to reduce the level of cholesterol. Bile acids are synthesized in the liver

from cholesterol and secreted into the bile. They are actively recycled (>95%) from the small
intestine back to the liver. Previous established therapies have involved, for example,
treatment with bile acid binders, such as resins. Frequently used bile acid binders are for
instance cholestyramine and cholestipol.

25 Another proposed therapy (Current Opinion on Lipidology, 1999, 10, 269-74)
involves the treatment with substances with an IBAT inhibitory effect. Theoretically, IBAT
inhibitors should have similar therapeutic effect as the resins but they might also be expected
to have attractive advantages. First, it should be possible to administer IBAT inhibitors as
tablets at the same dose intervals as statins. Second, a direct inhibition of the transport of bile

30  acids across the ileum should be advantageous in situations when IBAT is upregulated.
However, available data on the effects of IBAT inhibitors is limited. Several IBAT agents
have previously been shown to promote the faecal excretion of bile acids and to reduce

plasma cholesterol. The proposed mechanism for the hypolipidaemic action of these
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would be in doubt. This dose is also too large to make a single tablet made up of the IBAT
inhibitor and the salt, which is one aspect of the present invention. A formulation which
delivers the metal salt with a targeted release to the terminal ileum, caecum and/or the colon
would allow a much lower dose of the salt to be used because there will be no loss of the
25  metal salt due to absorption or binding to other components in the small intestine. Therefore it
should be possible to formulate a convenient combination regimen, either a single
combination tablet or otherwise.
In the literature IBAT inhibitors are often referred to by different names. It is to be
understood that where IBAT inhibitors are referred to herein, this term also encompasses
30 compounds known in the literature as:
1) ileal apical sodium co-dependent bile acid transporter (ASBT) inhibitors;
ii) bile acid transporter (BAT) inhibitors;

iii) ileal sodium/bile acid cotransporter system inhibitors;



ii) bile acid transporter (BAT) inhibitors; iii) ileal sodiumbile acid
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separate, the delay in administering the second component should not be such as to lose the
20  benefit of the combination.

The combination of the present invention may either be in the form of a fixed
combination with the IBAT inhibitor, in which case both the IBAT inhibitor and the metal salt
are formulated to release in the terminal ileum, caecum and/or the colon, or a free
combination wherein only the metal salt is formulated to release in the terminal ileum,

25  caecum and/or the colon.

In one aspect, the metal salt is formulated to release in the terminal ileum. In a further
aspect the metal salt is formulated to release in the caecum. In another aspect of the invention,
the metal salt is formulated to release in the colon. In one aspect, the metal salt is formulated
to release in the terminal ileum and the caceum. In a further aspect the metal salt is formulated

30 torelease in the caecum and the colon. In another aspect of the invention, the metal salt is
formulated to release in the terminal ileum and the colon. In another aspect of the invention

the metal salt is formulated to release in the terminal ileum, caccum and the colon.



formulated to release in the termnal ileumand the colon. In another
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WO 99/35135, WO 99/64409, WO 99/64410, WO 00/01687, WO 00/38725, WO 00/38726,
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25 DE 19825804, and EP 864 582 and the contents of these patent applications are incorporated
herein by reference. Particularly the named examples of these patent applications are
incorporated herein by reference. More particularly claim 1 of these patent application are
incorporated herein by reference.

Further suitable compounds possessing IBAT inhibitory activity have been described

30 in WO 94/24087, W098/07749, WO 98/56757, WO 99/32478, WO 00/20392, WO 00/20393,
WO 00/20410, WO 00/20437, WO 00/35889, WO 01/34570, WO01/68096, WO 01/68637,

WO 02/08211, 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 and EP 1 070 703.
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WO 99/32478
Other suitable IBAT inhibitors are those described 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
20 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.



-6 Additional suitable BAT inhibitors are those described in WO 02/50051.
Addi tional suitable conpounds possessing | BAT inhibitory activity have the
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wherein:

R" and R" are independently selected from hydrogen or Cy.galkyl;

R* and R? are independently selected from Cy.salkyl;

R* and R are independently selected from hydrogen or Cy¢alkyl, or one of R* and R”

10  is hydrogen or Ci.galkyl and the other is hydroxy or Cyealkoxy;

R? is selected from halo, nitro, cyano, hydroxy, amino, catboxy, carbamoyl, mercapto,
sulphamoyl, C;¢alkyl, Cy.¢alkenyl, Coalkynyl, Ci.galkoxy, Cr.salkanoyl, Cqgalkanoyloxy,
N-(Cygalkyl)amino, N,N-(C;.¢alkyl),amino, Cy.¢alkanoylamino, N-(Cj_galkyl)carbamoyl,
N,N-(Cygalkyl),carbamoyl, Cy.alkylS(O), wherein a is 0 to 2, Cy.¢alkoxycarbonyl,

15  Ci.galkoxycarbonylamino, ureido, N'-(Cy.galkyl)ureido, N-(C;.¢alkyl)ureido,
N',N'-(Cy_¢alkyl)ureido, N*-(Cy.galkyl)-N-(C.salkyl)ureido,
N',N'-(C1.salkyl),-N-(C;.¢alkyDureido, N-(Ci.salkyl)sulphamoyl and
N,N-(Cy_galkyl),sulphamoyl;

v is 0-5;
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(AlA) R3 and R6 and the other of R4 and R5 are independently selected from
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mer capt o,weubptmnsygl , Cl_4al kyl , WD 2004/ 006899 PCT/ GB2003/CHx2871®2978 7

C2_4al kenyl, C2_4al kynyl, Cl_4al koxy, £1_4al kanoyl, Cl_4al kanoyl oxy,
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- N(Ra) -V, N- &ClQ)aIkyl)warbaﬂd(YE&h 4&111(\91&{0% xnhe%nlaas ﬁy@ﬁdgﬂallmky@ibcﬁ@l kyl and b is

0-2; Ring is . ar het er oaryl ; _wherein nng i s_pptjopnall %bstigtuted

by one f8r<0mﬂévl)sgﬁ’agmpvm¥l\’s lealﬂ@azwltphﬁmwﬂ? hergindy and Ty andd é%ﬁt ero
01 196 an R ROCUE LYoy EERAREY 6 Wrbol BPERL & Frcli@oopt T onal Ly

substltut ecfﬁgg 9% stltuents sel ecte rom’R18 R8 i s hydrogen

or d 4a1 kle is -, HS(Riydl FSi@éln o0 rCER Jamhbygtein R1G hiysrdpgnl Do@egalkﬂ]mdhhkyl
car bocycl or heterocyclyl; wherein R10 is optionally 15 substituted by
one or re substituents selected from R19; R1' is carboxy, sul pho,

| phi h
7B 01 ( O (R e B R o e e

sel ect ewbsmmmtmelemd(grbmlb? R1is a group of formula (AIB): R4 R13 0 RS

rS( 9al- V\heBe}SﬁWgrqggSétg‘za C%a)%lcg lﬁ%rhgbeé?]c(y% @erﬂéﬁﬂg%fu}'s-hygpggen

or G %%ﬁduted%@dﬁ%%r%&ea%uafeﬁtslseﬁ@@@ﬁ@ﬁﬂwgy sel ect'ed from hydrogen,
Cl_4al kyl cagbocyclyl het erocyclyl or R23; wherein said Cl_4al kyl,

carbocyclyl BfisthsdergsapeGykalkddly be i ndependently optional |y substituted by

one oOr nore ﬁm Sr}y'd%oug%ﬂtﬁcsl.%lﬁﬁg ed from R20;

R is hydrogen, Cy.4alkyl, carbocyclyl or heterocyclyl; wherein R is optionally
15  substituted by one or more substituents selected from RY;
RY is carboxy, sulpho, sulphino, phosphono, tetrazolyl, -P(O)(ORC)(ORd),
“P(O)(OH)(OR®), -P(O)(OH)(R?) or -P(O)(OR®)(R?) wherein R® and R® are independently
selected from Cy.galkyl; or R' is a group of formula (AIB):

RB
20 (AIB)
wherein:
X is -N(RY-, -NRHC(0)-, -O-, and -S(0),-; wherein a is 0-2 and R? is hydrogen or
Ci.qalkyl;
R s hydrogen or Cj.salkyl;
25 R® and R™ are independently selected from hydrogen, Ci.qalkyl, carbocyclyl,

heterocyclyl or R**; wherein said C;_4alkyl, carbocyclyl or heterocyclyl may be independently
optionally substituted by one or more substituents selected from R%,
R™ is carboxy, sulpho, sulphino, phosphono, tetrazolyl, -P(O)(OR%)(ORY),
-P(0)(OH)(OR®), -P(O)(OH)(R®) or -P(O)(OR®)(R’) wherein R® and R’ are independently
30 selected from Ci.galkyl; or RYisa group of formula (AIC):



R15 is carboxy, sul pho, sul phino, phosphono, tetrazolyl, -P(O (ORe)(OR),
-P(O(OH) (ORe), -P(O(OH)(Re) or -P(O(OCRe) (R wherein Re and Rf are

i ndependew0l2go4/@6893el ected from Cl_6alkyl; or R15 is a @CougB2003/dooy78ul a
(AIC): WO 2004/ 006899 PCT/ GB2003/ 00297 -8- R25 026 N~ R4 (AIQ
wherein: R24 is selected from hydrogen or 0 _4dalkyl; 5 R25 is selected from
hydr ogen, Cl_4al kyl, carbocyclyl, heterocyclyl or R27 wherein said

Cl_4al kyl, car bocycl yl or het erocycl Prayn be i ndependent |y optionally
substituted by one or nore substity s siglected fromR28; R26 is sel ected
from carboxy, sul pho, sul phino, p . tetrazolyl, -P(O(OR9)(ORt),
-P(O(OH) (ORg), -P(O(OH)(Rg) or -P(O CBg)(Rh) wherein Rg and Rh are 10

i ndependently selected fromCl.6al kyl; Ris 1-3; wherein the values of R13
may be the sane or different; g is 0-1;, r is 0-3; wherein the val ues of
R4 may be the same or different; m@dCd-2: wherein the values of RLO may
be the @@g}g Lor dlfferent 15 n is 1-3; wherein the values of R7 nay be the
same or Ferent: z is 03 wherein the values of R25 nay be the sane or
di fferent; RR8 1sl§éléctaﬂtﬂroﬁtllﬁ§ycho@mdﬂdbpﬂhyllent ly selected from haI o nitro,
cyano, hydro . am no, carboxy, carbanpoyl, nercapto, sulphago

Cl 43l kyl , K zissrlesish fropphytspgepn(yi4alien, , EEEYRYL, he@tocaatyk%%yt Whéein

Cl. 4al k

CL 42! ket gni, DGR AREII0 N bl AR ety one
Cl- al ky bSthGYeasubsiiteerds sela:ta:dsfr@mtR? 2, C 4a| koxycar bonyl ,

N- (C1_4al kyl J d. N N Ih in Rl6, R17
an((j R18ama§ u’islgfg]g 3@%{]?35';1’?3% F%ﬁrﬁ?@pﬁéﬁ) Sq%P I‘Z’QIP ﬁz‘llvfg(r)ﬁl By one or
T r o - ORSRORY R%%ox&ﬁ(@ﬂq , TRE) @D (R GEPRTHRM YRS FHERIERE MR 18! 0.

nitro, cyano, m no, carboxy, noyl’, imercapto, sul phanoyl,
C1 h@tl kytdept@zleméy kéqwd:d frczm Qtahllkyhyl

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

qis 0-1;

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

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

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

z is 0-3; wherein the values of R® may be the same or different;

RM, R'7 and R are independently selected from halo, nitro, cyano, hydroxy, amino,
carboxy, carbamoyl, mercapto, sulphamoyl, Ci.4alkyl, Cz4alkenyl, Cy4alkynyl, C;.4alkoxy,
C;.4alkanoyl, Cy4alkanoyloxy, N-(C;.salkyl)amino, N,N-(C;.salkyl),amino,

20  Cj.4alkanoylamino, N-(Cj.4alkyl)carbamoyl, N,N-(C;.salkyl),carbamoyl, C;.4alkylS(O),
wherein a is 0 to 2, Cj.salkoxycarbonyl, N-(Ci.salkyl)sulphamoyl and
N,N~(C.4alkyl),sulphamoyl; wherein R'®, R'” and R'® may be independently optionally
substituted on carbon by one or more R*';

R” R®, R? R? and R® are independently selected from halo, nitro, cyano, hydroxy,

25  amino, carboxy, carbamoyl, mercapto, sulphamoyl, C;.4alkyl, C; 4alkenyl, Cs.4alkynyl,
Ci.4alkoxy, Cj.4alkanoyl, Cy.4alkanoyloxy, N-(Ci.salkyl)amino, N,N-(C;.4alkyl)amino,
Ci4alkanoylamino, N-(Cj.salkyl)carbamoyl, N,N-(Ci.salkyl)carbamoyl, C;.4alkylS(O),
wherein a is 0 to 2, Cy.4alkoxycarbonyl, N-(C;.salkyl)sulphamoyl,
N,N-(Cy4alkyl);sulphamoyl, carbocyclyl, heterocyclyl, sulpho, sulphino, amidino, phosphono,

30 -P(O)(OR*(ORP), -P(O)(OH)(OR?), -P(O)(OH)(R®) or -P(0)(OR*)(R®), wherein R* and R® are



Cl . 4al koxy, Cl.4al kanoyl, Cl1_4al kanoyl oxy, N-(CL.4al kyl)amn no,

NN- ( Cl _4al kyl ) 2am no, CI - 4al kanoyl am no, N-(Cl 4al kyl ) car banoyl ,

NN- ( C1_4awvbkyb)wesdmanoyl , ClL 4al kyl S(O a wherein a i s @CTEGE2003/002978
Cl1_4al koxycar bonyl , N-(CI _4al kyl') sul phagoyl , N, N- (Cl _4al kyl') 2sul phamoyl ,
car bocycl yl, heterocyclyl, sul pho, sul phino, am dino, phosphono 30

-P(O (OR - P(O P(OL6 wh
R e T e N s s N el
from Clﬁ@ép%ﬂéentl%ﬁﬁ@hdﬂg@uﬁshtﬁ%@ onRabon B?%n@@fim'ggeglimy be | ndependent |y

optional ly sub§t|t§% n carbon by one or nore R22; R21 and R22 are
i ndependent | RS end B eate indspetvzntly sélgadedftgm haicahgdrocxwdyan@warbanrogl degido,

bax ba il hyl
ST uor B Rty R %wé*ﬁtrC""Fpﬁy@oyﬁrﬁ@%@nﬂwm SPPRIORYhy hy |
net hexy gadth@nythyl, ﬁ@m&i etR6BL Ylnyl,f aﬂ?r fﬁgﬁiﬁ; nﬁ%&%&a@ﬂ%ﬂw foﬁﬁflt g@régyamyl

nmet hyl am no, di nethyl am no, N nethylc anoyl di'met hyl ¢
ot

met hyl t KPGnATREoAZE @npmmtoxwﬁgymylanmmmﬁnwtbyﬂlapmmmemywarbamoyl |
N, N- di t t
sol valt e d&y&s@%h&ﬂ t%blﬁl ooty ﬁlﬁ%bg %Tﬁy &%P%F?Sﬁ%lpﬁ?ngﬂlsaggg?eel BAT

i nhi bi t(NN&ilﬂlGﬁ@lSﬁl}ih@ﬁhof/l’ om any one of Exarrpl e 1-120 of WD 02/5005 1, or a
pharmaceutically acceptable salt, solvate, solvate of such a salt or a

pr odr ug °F RPhagRaceytially ﬁ@ce@bﬁbﬁoﬁﬁd%olwe kRS o such a sait @raa)rp@@erﬂpﬁmﬁ ed
hergpn by re f/ﬁfrd?cﬂﬁfélly Grfth P}T Thior ds%?f!c?eg%c;m %f RE!( %}&a%p% ?%28 t,gd

herein by reference.”’Part cu ar ~conpounds or
1, 1- di oO3)235085 b,udryd pkﬁfmhr&n’g(dzallil ammgﬁlé kel s@vAtd sblvate of such a salt or a

(R -1"-phenyl - N - (car box | ar banpoyl ].met hy
} car bamdy? C%g H‘GW’& ghﬁhc‘?inﬁ 96111%@55 Lheh E@tlﬂ?oﬁﬁ@ﬁeﬁé‘ef@m by reference.

1, 1- di ox0aiphs3- m@pmoﬁs@dm% 1§ 1Bd Rerd
(3 o (gar Bl LW oS1sbo baﬁo?%ﬁ‘%&%ydr%xl nzgﬁrence Particular compounds

} car bamoy ferettdd) ag; 3, 4, 5-t et r ahydr o- 1, 5- benzot hi azep| ne;

1%3: ry]folealf‘i’f}f’%éb ﬁ;ﬁ{}%? qqﬁg?lﬁt |methm:ftthPoy ; t(zg {?ng 1 -&'{enﬂ '?}v %caﬂggxyn;é h_yf) [N -(2

}Car bameydvarioh AAID Irﬁétﬁ D4 3. GrERAERT 5L
1, 1- di oxo- bu?mm??}gth I- - - 7- mstthy%h?hl,?().(;I 2_‘5(%%§<Rh1@§epme

( R) 1' [ih]edljbl?((-) B! 3r{h|kt'uty@ 2-ph§=uylp7rwth}5lfﬂh)00&l(lﬁd@ybt}[mvé{(ctu]lbox}ymethyl)carbamoyl]-ét—

11 i RS P Ptk By B R e
(R-a-[N r_al%x&slm&ma@hslﬁm?bﬁmemmﬁ -8 I@qua@wb@ﬁﬁyﬂ 13N @,
car bamoyl met hox etrahydro-1 benzot hi azepi ne;

1, 12Qi oxwlpBodstiyl arl@:rgwﬂ]}pleﬂgd badreyhoyimeth ot 2, hﬂ;j-let-r@h\ydrdl 5-benzoth1azep1ne,

(o L g, s o R N RS v

1, 1- di ox@ipBodibflydart3meIyiyiettpyl RlagihoyImEmbWL A, it BBkl dbo-4 Bl bz bibiazéine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-a-[N'-(2-sulphoethyl)carbamoyl]-4-
hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;

25  1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N'~(2-sulphoethyl)
carbamoyl]-4-hydroxybenzyl jcarbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{ (R)-c-[N'-(2-
carboxyethyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N'-(2-carboxyethyl)carbamoyl]-4-

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



car boxyet hyl ) car banoyl | benzyl }

car banoyl net hoxy) - 2, 3, 4, 5-t et rahydr o- 1, 5- benzot hi azepi ne;

1, 1- di oxow®,28e4diobgwy| - 5- phenyl - 7- met hyI t hi 0-8-(N-{ PCT/GB2003/002978
(R -a-[N -(2-carboxyet hyl ) car banoyl ] -

hydr oxybenzyl } car banoyl net hoxy) - 2, 3, 4, 15 f et rahydro- 1, 5- benzot hi azepi ne;
1, 1-di oxo- 3- butyl - 3- et hyl - 5- henyl 7- rrethylthlo 8- (N—l

(R-a-[% L@@xq;é;%}@ytﬁéﬁtgueyyl-bmeﬂyﬂtbw—§—162§1f{ﬂ§c) -0-[N'-(2-carboxyethyl)carbamoyl]

)
( R) -a- [IN-dibXo-8 ﬂlb@@&ygtﬂﬁéh |- EnRiRARRYS kN—{@@Wé(Q shlpﬁo@cﬁﬁ)&@‘f?an%(dy@]@ﬁ-hox y)-

, 4, 5-tetrah ydro- enzot hi azepi ne;

1 1 di 0ﬂ©0®b392d’ilmb}m05'hp¢tbwyy) 223,|41§ttht}fdlhytdr@1g-l(dﬁzot{nazepme,

car b m)§ 1n‘§f)ﬁ%'3% t% %etﬁyggvgggq}éwfy@p%y i Oégéﬁié{)h‘% .0 é?ﬂ)ﬁ@“h}ﬁlmxyl'

1, 1-di t
R T n OIS e pa———

car banoﬂllnﬁbhmﬁ;ﬁ)d@u@l—é p&}enyiﬂ aleyigithiol§-VHEREzat[M' R e (D- ]ﬁlﬁiroxy 1-
11dIOXO33dIbﬂ§Lb@ hen 7- et hyl t hi

(R) - a- [ REDPRiethY ?nZY{}gﬁl@éW@Wﬁhl() ﬁ@a‘iréﬁtfa@é{ﬁgw Sybenzothiazepine;

b I
L a origeae AL Pglﬁéﬁw AR INIERES N R R oy 1.
(R1a-[ bhrb()ﬂ)etl(ﬂ)cm;hdmmyﬂ ZLhdioxyethyl carbamoyl)benzyljcarbamoylmethoxy}-2,3,4,5-
car boxyet h y%(é%ggnoyl - 2- hydr oxyet hyl } car banoyl ) benzyl ] car bam)yl met hoxy} - 2

, 3, 4, 5- [qU@ enzptitjatsgiigot hi azepi ne;
1 1- d' O)fq oP&%M@—?%tgyﬂDS %Wyrtb'iet@l@@yw ]\;’ chtNB (Jﬁ%ox’g/methyl)carbamoyl]

a-[ N - (car boxymet

car anobéml}h@pbﬁmoahﬁetno@)tm 4 aktwm»droll S-H%ﬁmﬁiabdzlﬁﬂ@pl ne;

1, 1- di oxo- 3-butyl - 3- et hy | - 7-met hyl t hi 0-8-(N-{

al[N - (@ér@m;a(wwmhwbw Fmatylthio-8-(N-{o-[N™-((ethoxy) (methyl)phosphoryl-

cpi i | R OSNE GO TTI AT SC tepdh o eeagepme? oot 1 2
N[ (79 - 3mSR ik B0 0100 4312

car barmyi ) benzyl ] car banoyl net hox
tetr ahy&hwdmxs)(méﬂWBPM%?helpd]n@yl}carbarnoyl)benzyllcarbamoylmethoxy} -2,3,4,5-

1, 1-di | - 7- met hyl t hi 0- 8- (N-
(R - aI Fﬁr gﬁ%&rig 1(éejt%ycar bggye%/hyl I)gar bgrmi/l ] benzyl

b L .
1T di on %‘%%?’%%?ﬂﬁédphﬁ%"m‘@%?ﬁ ST A eTe T
2- [ 20ret hg&bﬂ@thﬂ]c)irbamﬁgmtyélciarbemhyllme}hoxy) 2,3,4,5-tetrahydro-1,5-benzothiazepine;
Eg;gg?ﬁ. alz%l %((hé%r(?lﬁé{tyfg lllﬁaf met 10- ﬁﬂlR)} 062(N3 {2- [(?ngtg}gl ethggr 0-1,5-
1,1-dio Hos%( : yygb@llﬁ}xhrb‘énﬁ ﬁwﬁy&oﬁfomwl}cmbanl%yﬁ%tﬁ((@} =23 4N efrahydro-1,5-

2-[ (et hyl roxy) 25 phésphor
et hyl } chetyathyydeping; hydr oxybenzyl | car banoyl net hoxy} 2,3,4,5-tetrahydro-1, 5-

Denzot 2280l 0%5 dndal bR Aot DAY G T Sy

25  phosphoryl]ethyl }carbamoyl)-4-hydroxybenzyl]carbamoylmethoxy}-2,3,4,5-tetrahydro-1,5-
benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[(R)-N"-(2-methylsulphinyl-1-
carboxyethyl)carbamoyl]benzyl } carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
and

30  1,1-dioxo-3,3-dibutyl-5-phenyl-7-methoxy-8-[N-{ (R)-a-[N"-(2-sulphoethyl)carbamoyl]-4-
hydroxybenzyl }carbamoylmethoxy]-2,3,4,5-tetrahydro-1,5-benzothiazepine;

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



car boxyet hyl ) car banoyl ] benzyl }

car banoyl net hoxy) - 2, 3, 4, 5-t et rahydr o- 1, 5- benzot hi azepi ne; and 30

1, 1- di oxow®,28e4diobgwy| - 5- phenyl - 7- met hoxy- 8- [ N-{ PCT/GB2003/002978

(R -a-[N -(2-sul phoet hyl ) car banoyl ] - 4- p_ydr oxybenzyl } carbanoyl net hoxy]
-2,3,4,5-tetrahydro- 1, 5-benzot hi azepi ne or a pharmaceutically acceptabl e

salt sol vate, solvate of such a salt or rodrug thereof. W 2004/ 006899
PCT/ GB2003/ 0dgdifignaL spitabig B ATgnkibiters |afeaqbp%e Acqribedin BY© SRLH247 1. Fygher

describ | BAT

i nhi bi t%gt)?b%cctl \P%{‘&)Sﬁg g‘%?%’gli?kl é’%bﬁwﬁ? g%ﬂggﬂ% ?‘ﬁé%{’)?f 6\S RS
R O 0 Rforfula (BI): R NR6 (Rz)v 5 (BI) V\/nerel n. One of R and R2 are

sel ected from hydrogen or Cl _6al kyl and the other is selected from

Cl _6alkyl; RZ is selected from hald 6@)@ cyano, hydroxy, am no, carboxy,
car banoyl, nmercapto, 10 sul phggmyl ! al kyl , C2_6al kenyl, C2_6al kynyl ,

Cl _6al koxy Cl_6al kanoyl , Oxy, N-I(ICI _6al kyl ) am no,

NN- (C1_6al kyl ) 2ami no, Cl_ 6a| kano o, N ¢Cl1 _6al kyl) car banoyl ,

N, N- (CL_6al kyl ) 2car banoyl, C1_8a 5(Q a vhedin ais 0 to 2,

Cl_6al koxycar bonyl , N-(Cl 6al Ryl ) sul ph yl and NN (Cl _6al kyl ) 2sul phanoyl ;
v is 0-5; 15 one of R4 and R5 is agproup of formula (BIA): AO1nX- R9 N
1 R/ R

R?),

5 : (BD

wherein:

One of R and R? are selected from hydrogen or Cy.¢alkyl and the other is selected
from Cj-alkyl;

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

10 sulphamoyl, Cygalkyl, Ca.galkenyl, Cyealkynyl, Ci.salkoxy, Ci.salkanoyl, Cisalkanoyloxy,

N-(Cj.¢alkyl)amino, N,N-(C;.galkyl),amino, C;_¢alkanoylamino, N-(C;_galkyl)carbamoyl,
N,N-(Cy.¢alkyl),carbamoyl, C;_salkylS(O), wherein a is 0 to 2, Cj¢alkoxycarbonyl,
N-(Ci-galkyl)sulphamoyl and N,N-(Cj-galkyl),sulphamoyl;

vis 0-5;
15 oneof R* and R¥is a group of formula (BIA):
< ) 0O
:Rl 9 ITI nX_
R RS R’
(BIA)

R and R® and the other of R* and RS are independently selected from hydrogen, halo,
nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Ci.salkyl,

20  Cygalkenyl, Cyealkynyl, Ci.salkoxy, Ci.salkanoyl, C;.salkanoyloxy, N-(Ci.salkyl)amino,
N,N-(Cy¢alkyl),amino, Cy.salkanoylamino, N-(Cj.salkyl)carbamoyl,
N,N-(Cygalkyl)carbamoyl, C;_alkylS(O), wherein a is 0 to 2, Cy.salkoxycarbonyl,
N-(Ci.¢alkyl)sulphamoyl and N,N-(Cy.salkyl),sulphamoyl; wherein R? and R® and the other of

R* and R® may be optionally substituted on carbon by one or more RY,



(BIA) R3 and R6 and the other of R4 and R5 are independently selected from
hydr ogen, halo, nitro, cyano, hydroxy, am no, carboxy, carbanoyl,

mer capt o,weubgimansyyl , Cl_6al kyl , 20 C2_6al kenyl, C2_6al ipgmydB20€3/00827BkOXY,

G _6al kanoyl , d _6al kanoyl oxy, N-(Cl 63} kyl Yanmino, N, N-(Cl_6al kyl ) 2ani no,
Cl_6al kanoyl am no, N-(Cl _6alkyl)car banty1, N, N-(Cl_6al kyl) 2car banoyl ,

Cl 6al kylS(Oya wherein ais 0 to 2, Cl 6a| koxycar bonyl ,

N- (O _6al kyl XssH8haMes -, an@)nmer-CHR A Ryieysis & pmm«ygen optéandkyl aRd bia@- R6

and the,other of R4 and R5 may be optionally substituted on carbon by one
or nmore R 7; WD 2004/ 006899 PCT/ GB2003/ 002978 -12 X is -0-, -N(Ra)-

-S(O b- or - RildRA)is ary\l\/oeh@emaﬂ@, Wwiseréiy RiogAris @pu&ibll@@hﬂxsyﬂtutamdl tarbén By 2
Ring Ais aryl or heteroaryl; whergin Ring Ais optionally substltuted on

car bon B?eordﬁgreéflb%ﬁ‘@t%wqqfﬁ@ﬁ& 'sel ected from R18; 5 R7 i s hydrogen,

G _6al kyl, Lpsqulg e ALy

substl t ut ed on cdr o%elnb %,ﬂgl Ea?&)é Jépﬁs%rbstl {)ﬁe&@z}sl% 1332%8?@&12&'1&19 and
wher ei nsulfstigggdcon d'aelbcmlchmﬂ qummersulmunsntsrselehldd fomoRp; ahdavhemintif sgjén may be
opti ona suhstituted b roup, .selected from R20Q drogen or

& ol ko ey ugettons. st PRmEe) Fies oo By BT ¢ o,
cyano, hyghQKitemdfP;n0, carbanoyl, nmercapto, sul phanmoyl,

hydr oxyam hocar bonyl, Cl_ioal kyl, C2_|oal kenyl, C2_| oal kynyl , G _l oal koxy,

Cl | oal kanoyR lxhydkmnkm@yalhxly N- (G _i oal kyl )arri no,
1 10al kyb no (G _ioal kyl )3anmoni o, O _| oal kanoyl ani no,
gf | oal ky#) 1;21[?3@5 1°% %ﬂal%(}- i oal kyI )2car barmoyl, d _|oal kyl S(O a
vvher ein a i sRY khydsoghh (h@lcz,hﬁﬁl Kyalnbs d262y1RMlino, carbamoyl, mercapto,
N, N- (G _i oal kyI )Zsul pharmy , N (G _I oal kyl) sul pharmoyl ani no,

N, N- ( C1sulplangyil,)ipsliexyaarrncazhonilo C: malkuyb zmklse@a} Eongaﬂ@myh@?l u@amacym yl,

car bocy o] et ero aI k

car bocyg %aﬁ%(aaaaycffégla{élﬁ%o té %@ ‘@ky 3@&%&&4&9“’3@

het er ocmvw(dlgajt;@ghrhmoﬁiwa 1dé’1k%20)ﬂ@fuﬂ00NL(©(|1&H@))8arba1\ﬂ/6?lf ein RO is

opt| onal ly substituted on carbon by one or nore substituents selected from
Ro315 andl MkEr ein ) EaDameYh &i e ey S Whersi i fio dn-Qioalirbapphamer,

Ellgr Iogefq] ﬁk?l%hfﬁﬂ%@’l ] 10%)\%&&?%11@}'1%% selected from R24; or
N, N—(Cl loalkyl)gsulphamoylarmno, Ci.1palkoxycarbonylamino, carbocyclyl,
carbocyclylCy_jpalkyl, heterocyclyl, heterocyclylCi.qpalkyl,
carbocyclyl—(Cl_10alkylene)p-R21-(Cl_malkylene)q— or

20 heterocyclyl-(C1_10alkylene)r~R22-(C1-1oa1kylene)s—; wherein R is optionally substituted on
carbon by one or more substituents selected from R*; and wherein if said heterocyclyl
contains an -NH- group, that nitrogen may be optionally substituted by a group selected from
R*; or R" is a group of formula (BIB):

R 13 RIZ 0

S0

N

25 (BIB)
wherein:
R'is hydrogen or Cy_galkyl;
R'? and R™ are independently selected from hydrogen, halo, nitro, cyano, hydroxy,
amino, carbamoyl, mercapto, sulphamoyl, Cj.jpalkyl, Cs.jpalkenyl, Cs.q0alkynyl, Cj.joalkoxy,
30  Cigalkanoyl, Cy-jpalkanoyloxy, N-(Ci.jpalkyl)amino, N,N-(Ci-joalkyl),amino,
Ci.joalkanoylamino, N-(Cy.jpalkyl)carbamoyl, N,N-(Ci.jpalkyl),carbamoyl, C;.10alkylS(O),



KRN RIlI 25 (BIB) wherein: R1 is hydrogen or G _6al kyl; R12 and R13
are independently sel ected from hydrogen, halo, nitro, cyano, hydroxy,

am no, cawbaneydossorer capt o, sul phanoyl, C | oal kyl, C2_ircalde2063/002978

C2_i oal kynyl, G _ioal koxy, 30 G _|oal noyI Cl _| oal kanoyl oxy,

N-(C _i oal kyl )am no, NN-(O I oal kyI ) Zam no, Cl 10al kanoyl ami no,

N- (CLl_i oal kyl ) car banmo N, N- (Cl_i oal k é%2car bamoyl , G i oaI kyl S(O a WD
2004/ oowhg@lmﬂ@ﬁaéé«ho@W)sulpﬁ@nﬁﬂexf ﬁCaloalgylazStlthmO

ﬁggl Imgﬁg{iﬂfﬁﬁamﬁ am noﬁ%f\@(&&m}s E)Hllu@ glgqgllf%carbf)c ¥110r carbocycl yl

or hetkstooypdlyl, wheteti BRI Tan@ 2 ansl bRﬂl&lepBr)debﬂy bpmmﬂ@demme@m tabat by
substituted on caébon by _one or g@ ‘3 stituents selected fromR25; and
wher ei nOi§ OB SH %téﬁ‘%’é%/%ﬁl%ﬁe nénd whexgip § sgidhgtsroeyshd conteing ge iNHay be

0Pt | PNty SHASsbirEla Pl B @ 1P s ARLARLALY £ £ BAReioRhdnd isel ect ed 17 om

hydr oge dr ox am’™no mef capt o,
sul phanoyl , R;llﬁsexlyetﬂd ﬁonnln)tm@geln hffl‘(L Iﬁﬁ@,ldwilo, h&ﬁr&gahkmnyda,rbm_yl,oal kynyl ,

C Oal k | | k | | k | C |
(O TRl SRR T TR bR bt oLk mba G e MRS art o,
N-(O Teal ol’éHJO)((f‘éElblngQM{o?/l 9, M ACToi0at o kcy | RO ) KA

wherein a i1s [ oal k sul

N, N- ( CleM@hoaﬂgd)spmmow Clmkk@loylaminloyN) &m@ﬂqimwbmomb

car Bboy MR oD OTATREL G IO Rl DLy al ) 2a A s iBhanoy ! ¥
car bocyNINJ(c( @m&gﬁhipmegl N—(@@o%ﬂ%((yﬁlul?;ﬂﬂhkylb@ﬂfb) q or 15
het erocycl yl - (C1_| oal kyl ene)r Cl [oal kyl ene) S ; wherein R14 may be

opt i onalVIN-(Subalkybasulphameyamind En 1 dalkogHearbonyhaniao sipaacyelybnt s sel ected from

R29; an s an -NH group, that
mtroge%arﬁgy g)lebﬁ’%ﬂkg h?[leﬁ)%g’agpﬁx t(%ég%lygéj g‘?’oup sel ected from R30; or
R14 is earbo@uplqe; fo@ndylehe)p(lﬁV@} 1040y 1B -Nor

15 heterocyclyl-(C1-10alkylene)r—R —(Cl.loalkylene)s-; wherein R™ may be optionally substituted

on carbon by one or more substituents selected from R*; and wherein if said heterocyclyl
contains an -NH- group, that nitrogen may be optionally substituted by a group selected from
R*; or R™ is a group of formula (BIC):
R16
~N

N

|
RY

20 BIC)
R" is hydrogen or Cy.galkyl;
R is hydrogen or C1_6a1ky1; wherein R'® may be optionally substituted on carbon by
one or more groups selected from R*';
n is 1-3; wherein the values of R’ may be the same or different;

25 R17, RS, Rw, R3, R® , R? or R¥ are independently selected from halo, nitro, cyano,
hydroxy, amino, carbamoyl, mercapto, sulphamoyl, hydroxyaminocarbonyl, Cy.jgalkyl,
Cz-10alkenyl, C;.1palkynyl, Ci.j0alkoxy, C;.jpalkanoyl, Cy.jpalkanoyloxy, N-(Cy.jpalkyl)amino,
N,N-(Cy.jpalkyl)amino, N,N,N-(Cy.jpalkyl)sammonio, C;.jpalkanoylamino,
N-(Cj.jpalkyl)carbamoyl, N,N-(Cj.jpalkyl),carbamoyl, C;.10alkylS(O), wherein a is O to 2,

30  N-(Ciqealkyl)sulphamoyl, N,N-(Ci.jpalkyl)ssulphamoyl, N-(Ci-jpalkyl)sulphamoylamino,
N,N-(Ci.10alkyl)zsulphamoylamino, Cy.jpalkoxycarbonylamino, carbocyclyl,



Rl R 15 20 (BIC R15 is hydrogen or Cl_6al kyl; R16 is hydrogen or

Cl 6allcyl; wherein R16 may be optionally substituted on carbon by one or
nore growwe 28el/megsed from R31; n is 1-3; wherein the valPagsGRDOIRN2978y be
the same or different; 25 R17, R18, R19,, R23, R25, R29 or R3' are

; =14 - :

I ndependently selected fromhal o, nitro, cyano, hydroxy, am no, carbanoyl,
nmer capt o ul yl dr oxyam nocar bonyl, Cl1 10al kyl, C2_|oal kenyl,

C2_| oal k%@?qyegﬁlﬂgf{?éﬂﬁ?,ﬁo@iq Ib&?ﬁ@%ﬂ%%’{cl alkdal kanoyl oxy,

N- (C _I ogdrkydyt BM(O0,palkMele) RE2. %ﬂ)é R2edmpo, NNN-(C _I oal kyl') 3anmoni o,

C _| oal kanoylyalrayh!lnr(\o, 1 I\I-M(GC1)§I oal%gglio c%r%?%yl , NN g Cl_10al kyl ) 2car banoyl
C1_I oal ki¢tgpeydylaneillkylene) R B-(CooalkyBoe)y; (BercimRl kR RY RRAREY R or R!

NN (G SRu PR BB analy Ssoill SLraiton Bu prrosnain b andarhserinal yi | W0
2004/5)06&9(%&@'56@;??1%%&%2&17&&' ks MR ARV h%ﬂeq)?g%ﬁ_ %@Etﬁﬁ@ﬁ%@layl !

het erocycl yl C1_10al kyl ,.. carbocycl yl - (Cl_I oal kyl'ene
1_10al ky&enejefected from RJp or R31

N L g
mor e R34:NRIC(OINR’EL, ANRIC(SNTEP 4 -DEt®NRCYC NI Cant 3k R(ARR3NH, hgk QU ;¢ hat

nitrogen may be optionally substituted by a group selected from R35; 1,
R22, R2~S®#@Eedé@ngwdlﬁgenarrgl-daﬂ%yép?@ﬁdéﬁpff/{ selected from-0O -NR 36 -,

X 3N 3c-; ber art e MG PN m A Ghen or 1 calkyl , and x i s
0-2; 10 p, q,RY insdectedifremihatie hedidentdyyins ehdateg], (tam, dndao, R, icabagbgct ed
from hal o, hydroxy, cyanq, carbanpyl, ureido, am no, nitro, carbanoyl;

mer capt O‘T’C@E&B’rﬁéﬂ%ﬂoy ’rt‘flﬂF‘?IBF’@H’én/E gjiluorppiethoy sy ethy b etey], masthaxy) sthexshyl

acet yl A oy Ok o okt o, poc P Bbine, RN, e lhoy

N, N- di medimpthytantiaom-metimdtlyirn byl oy, Nrdimiegh @ cirpdrhonl) meth&ltmiesmlsnh[ylsul_phinyl,

N, N ey TR oy b e o DRbo RGeS ki R et | y
sel ect edy,i-@medlSfiHanioylddindal kanoyl ,

R?® R* R? R* or R* are independently selected from Cygalkyl, Cy.salkanoyl,
Cralkylsulphonyl, C;.¢alkoxycarbonyl, carbamoyl, N-(Cy_galkyl)carbamoyl,
N,N-(Cysalkyl)carbamoyl, benzyl, benzyloxycarbonyl, benzoyl and phenylsulphonyl;

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

Further suitable IBAT inhibitors are selected from any one of Example 1-44 of WO
03/020710, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug
thereof, and the compounds of Examples 1-44 are incorporated herein by reference. Claims 1-
10 of WO 03/020710 are also incorporated herein by reference. A particular IBAT inhibitor

25  selected from WO 03/020710 is any one of:
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N'-(2-(S)-3-(R)-4-(R)-5-(R)-
2,3,4,5,6-pentahydroxyhexyl)carbamoyl]benzyl}carbamoylmethoxy)—2,3,4,S-tetrahydro-1,5-
benzothiazepine;
1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N'-(2-(S)-3-(R)-4-(R)-5-(R)-

30 2,3,4,5,6-pentahydroxyhexy1)carbamoyl]benzyl}carbamoylmethoxy)—2,3,4,5—tetrahydro-1,5-
benzothiazepine;
1,1-dioxo-3-butyl-3-ethyl-S-phenyl-7-methylthio-8~(N—{(R)-oc—[N’-((S)—l-carbamoyl-Z—
hydroxyethyl)carbamoyl]benzyl}carbamoylmethoxy)—2,3,4,5—tetrahydro—1,5—benzothiazepine;



Cl1_6al kyl sul phonyl , Cl1_6al koxycar bonyl , carbanmoyl, N (Cl _6al kyl ) car banoyl ,

N, N- (Cl1_6al kyl ) car banoyl , benzyl, benzyl oxycarbonyl, benzoyl and

phenyl sulywbaeogdaoe®9 or a pharnaceutically acceptabl e salPCT/GR2oasA02978s0l vat e
of such a salt or a prodrug thereof. _EWrther suitable TEAT inhibitors are
sel ected from any one of Exanple 1-44 of WO 03/020710, or a

pharmaceuti cal |y acceptable salt, solvate, solvate of such a salt or a

pr odr ug 1-+-Aiexadrbutdnretl Subenpohmstholthioxdrdi {6R)-a= (A (haidsoxysedrmpeyiat ed

her ei j - / 7 I i : ted

e eSS i ol 08 RS AT PR,

?"F’g 020[7ﬁol(‘gﬁ’?g;}y%‘n?l%'@Efﬂyl-%plrgﬂ%lgcﬁreﬁhyﬁhﬂi@PNX{Rﬁa—F{WE[WtN'WBMLz,hi 0- 8- (N-{
- a- - -3- -4- -5- -

2, 3, 4, 5 ybupidaicAnysadaeakhperesdlcadamel nmskonyil-2)3,4,5-tetrahydro-1,5-

car bano Qi%ﬁ , 3,4,5-tetrahydro-1, 5- benzot hi azepi ne;
1, 1-di oxxﬂgﬂ%{ﬂgut Il‘%- et hyl - 5- phenyl - 7- net hyl t hi 0- 8- (N-

(R) - a- [ N;1-2iok&B-Bit{1R-e thy(-Rphen {1R)-me@Q1thio-8-[N-((R)-o-{ N'-[2-(N'-pyridin-2-
2,3,4,5, 6-pent ahydr oxyhexyl’) car bam)yll] benzyl } car banoyl net'hoxy) -2, 3,4, 5-tetr
ahydr o- ]y,hgeldg)ge]y%}cmbgg@yl gnzyl)carbamoylmethoxyl-2,3,4,5-tetrahydro-1,5-

1, 1- di 0%Q- .3~ - 3-et hyl - 5- phenyl - 7- net hyl t hi 0- 8- ( N-{
(R-a-[ h@l&%&%ﬁ:ﬁn& bamoyl - 2- hydr oxyet hyl ) car banoyl | benzyl }

car banmoyl neibhesydutA-Bethybstphkh A Ak Oy khio-H o dxepi-pe; WO 2004/ 006899
PCT/ GB2003/ 002978 @ 1% .y 1Rl Y e oReR

1, 118i obstozyeasbgn ylmpetidintd-gmetsiehbameptlbgnzyHicabgmoNadethoxy)-2,3,4,5-

(R-a-[ Dyl -_met hyl ) car banoyl ] benzyl

}car ban%fa@é%gg§%%¥§@?ﬂeét rahydro- 1, 5- benzot hi azepi ne;

L, 1- di ox0r-SioRyutd-2biyl-s HhBhA ety TRt TR: G VNALR) - a- (N [2- (N pyr i m
di n-2- ylureido)ethyl]carbanoyl } benzyl)carbanoyl methoxy]

- 2, 3, 4, sliltydraxypsopybearbamsyeanzplt} barhanepylmethoxy)-2,3,4,5-tetrahydro-1,5-

1, 1- di 0xQ-3-,but yl - 3-et hyl - 5- phenyl - 7-nethyl thi 0-8-[N-((R) -a-{N-[ 2- (N-pyri di
n-2- vyl f??lézloggflzé%}%ﬁ] car banoyl

} benzyl iclagibRIBYSARLeMY]-5 Hhdn . RmbY THRIAVSL 0- -(RepZet NufgeRIxYhenyl)-
1, 1- di oxo- 3- but yld-ﬂ%- et@e%ll - b5- ph%lnyl - 7r-yrrgit hy[?}}@())_ﬁiéj?ﬁ[ﬂ(},{%%&@x?ﬁxemyl)
but oxy c &ethgxysitpadicatiamoyl penzt fegibhmay lnzatigdy] B, §tetfahydro-1,5-

car banoy| rrei;[ hox ? 2,3,4,5 tetrahydro-1, 5- benzot hi azepi ne;

1, 1- di oXEDUBEEDINC3 et hy| - 5- phenyl - 7- et hyl t hi 0- 8- (N-{ (R)-a-[N-(2, 3-

di hydr oxypaieRy 3)say1basmyl-b 17_thethylthio-8-(N-{ (R)-q-[N'-(2-
car barmy?'lprrelt hoxy@, 3, 4?5-?2?%%?1@&%}11&}1@-8 g\ér{l%)t%i[gz(ezpi ne; 15

1, 1- di oxoiiBetyt)ghrb3metylipénzstjpmbaybylratedtyy-2i3M, 6-@rdhidiol By -ban{dshipZpii; 4- di hy

SRS B DAL 53 Bopail D OROTH) SRR
carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine; or
1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{ (R)-c-[N'-(2-N, N-
dimethylaminosulphamoylethyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-
1,5-benzothiazepine; '

25  or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof.
Additional suitable IBAT inhibitors are those described in WO 03/022825. Further

suitable compounds possessing IBAT inhibitory activity have the following structure of
formula (CI):



1, 1- di oxo- 3- butyl - 3-et hyl - 5- phenyl - 7-net hyl thi 0-8-(N-1 (R)-a-[ N-( 2-

am noet hyl ) car banoyl ] benzyl }

car banoyl wet2hexp$si2, 3, 4, 5- tetrahydro 1, 5- benzot hi azepi n@CT/GH2003/002978

1, 1- di oxo- 3- butyl - 3- et hyl - 5- phenyl - m.ikhylthl 0-8-(N {

(R) a-[ N-(piperidin-4-ylmethyl) carbanoyl]benzyl

} car banoyl nmet hoxy) - 2, 3, 4, 5-t et rahydr o- 1, 5- benzot hi azepi ne; or

1, 1- di oxo- 3- but yl - 3- ethyl 5- phenyl - R—G&%}Dlthi 0-8-(N { (R-a-[N(2-N N
n

di met hyl am nosul phanoyl et hyl ) carpa zyl }

car banoyl met hoxy) -2, 3,4, 5-tetra nzgt hi azepine; 25 or a

phar maceutical |y accept abI e salt, vate of such a salt or a
prodrug thereof. Additional su# YnhRbitors are those described
in WD 03/022825. Further suitdble donpoun possessi ng BAT inhibitory
activity have the following structu foRﬁuI a (d): WD 2004/ 006899
PCT/ GB2003/ 002978 -16 R6 O S O S |l / Rz RN RBRY (R2)v
(Cl) wherein: One of RL and R2 are $ | ed from hydrogen or Cl_6al kyl and
the other is selected 5 from Cl_6al k) RI is selected from hydrogen,
hydr oxy, Cl_6al kyl, Cl1_4al koxy and C Ga@g noyl oxy; RZ is selected from
hal o, nitro, cyano, hydroxy, am no, carb 3 car banoyl , nercapto,

sul phamoyl, C1_6al kyl, C2_6al kenyl , C%C‘Ilifl kynyl, Cl_6al koxy, Cl_6al kanoyl ,
Cl_6al kanoyl oxy, N-(C _6al kyl)anino (C1_6al kyl ) 2am no,

Cl 6al karieydimm no, N (Cl_6al kyl ) carbanoyl, 10 NN-( Cl. 6al kyl ) 2car banoyl ,

e L OB R0 R TR B SR v s e of

and RS iffon@CgEky; of fornula (C1A): no

R’ is selected from hydrogen, hydroxy, Cp.¢alkyl, Cy.4alkoxy and C;.salkanoyloxy;

R is selected from halo, nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto,
sulphamoyl, Cy.¢alkyl, C;.¢alkenyl, C;¢alkynyl, C;.¢alkoxy, Ci-salkanoyl, C;salkanoyloxy,
N-(Cy.¢alkyl)amino, N,N-(Cy.¢alkyl),amino, C;_galkanoylamino, N-(Cy.salkyl)carbamoyl,

10 N,N-(Ci.salkyl),carbamoyl, Cy.5alkylS(O), wherein a is 0 to 2, Ci.galkoxycarbonyl,
N-(Cyalkyl)sulphamoyl and N,N-(Cy.¢alkyl),sulphamoyl;
v is 0-5;
one of R* and R¥is a group of formula (CIA):

15 (CIA)

R? and R® and the other of R* and R® are independently selected from hydrogen, halo,
nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Cy.4alkyl,
Cz.salkenyl, Cz4alkynyl, Cy_salkoxy, C;.salkanoyl, Ci.4alkanoyloxy, N-(C;.4alkyl)amino,
N,N-(Cy.4alkyl);amino, Cy.4alkanoylamino, N-(C.4alkyl)carbamoyl,

20 N,N-(Ci.salkyl),carbamoyl, Cy.4alkylS(O), wherein ais 0 to 2, Ci4alkoxycarbonyl,
N-(Cy4alkyl)sulphamoyl and N,N-(C;4alkyl),sulphamoyl; wherein R and RS and the other of
R*and R may be optionally substituted on carbon by one or more R'®;

X is -O-, -N(R®)-, -S(O)p- or -CH(R")-; wherein R* is hydrogen or Cy.alkyl and b is 0-
2;



RI1 XmNn RoRR7R 8R 15 (CA R3 and R6 and the other of R4 and
R5 are independently selected from hydrogen, halo, nitro, cyano, hydroxy,
am no, cawbaxgs/ooe®pbanoyl, nercapto, sul phanoyl, Cl1_4al pgir/GB20B3/00297Reny| ,

C2-al kynyl, C1_4al koxy, Cl_4al kanoyl,_{4. 4al kanoyl oxy, N-(Cl_4al kyl)am no,
N, N- (Cl_4al kyl ) 2am no, Cl_4al kanoyl am no, N (Cl _4al kyl ) car banmoyl, 20

NN- ( C1_4al kyl) 2car.banmpyl , Cl 4al kyl S(Q) a wherein a is 0 to 2,
Cl_A4al koxycak%%gll,s arrgrﬁp @FSW&WR?W e2eiP pHBgEHYIS onenatisplestitued RY pyoQimeanoy| ;
wher ei ngfR3+iaRdisRBlaRd £ other of R4 and R5 may be optionally substituted
on carb(S:)n bly c7)rsie gr rmlﬁog?%l& Xis -0-, -N(Ra)-, -S(Ob- or -CHRa)-;
wherei n Ra i R’ in/tjrdoogen, 61 4alkyl ferboglyclyhar hetérecylyl 2whaEin2R0id bpHGEAS
PCT/GBZOQ%;/.O 2978 -17 Ring, Ais ari/el ar heteroaryl; wherein Ring Ais

opt i onaP{8ptt ¥ ORf Fdney SERRUtYISFSIesed MR R uent s sel ected from RL7; R7
i's hydrogen, R€ wha J;%Qn rheeycl yl or heterocyclyl; wherein R7 is
optionally sgbsti tru edorg’?“ong’or nore substituents selected fromR18;, 5 R8
i s hydrogen B idiydtegenydr Cr4f8yks hydrogen or Cl_4al kyl; R10 is hydrogen,

Cl. 4al kyl .0 | vI het er ocycl yl.; er ej 1Q i i onal |
subsf1 i tﬁt edcg\/ 18%&%%’3?1#3@&'@§ﬁ%¥@§hl§r£gﬁe%§'§éf§%ﬁﬁ%g§IJS IQE:“L"‘?%lycar boxy,
sul pho, subgtiRidd 8 ot SREe BEbstitnfd selddel (R, - P(O) (OH) (ORe), 10

-P(O (OH) (Rd) ,por -P(O (ORc) (Rd) wherein Rc and Rdcaredi ndependent | y
sel ected frol ictabaKrkysulphgy sulghing, hasphone.pPP)(OBrURY), (RIOBOHKIRR 13 0 R

°s( gH- %%@%%d)(ogﬁe@@ﬁ';ﬁ%ﬂ igg(helllegn E;I d R%‘?'iﬁaepeﬁé\c'%fﬂ)s&%%a from» @nd

-S( ais rogen or
Cigalkyl; or RM is a group of formula (CIB):

R4 RE o
Rq"‘HY]T%NJL
ll{12
(CIB)
wherein:
15 Y is -N(RY-, -NR*)C(0)-, -O-, and -S(O)a-; wherein a is 0-2 and R* is hydrogen or
Croalkyl;

R is hydrogen or Cialkyl;

R" and R™ are independently selected from hydrogen, C;4alkyl, carbocyclyl or
heterocyclyl; wherein R™ and R' may be independently optionally substituted by one or

20  more substituents selected from Rzo;

R" is carboxy, sulpho, sulphino, phosphono, -P(O)(OR®)(ORY, -P(O)(OH)(OR®),
-P(O)(OH)(R®) or -P(O)(OR®)(R") wherein R® and Rf are independently selected from
Ci-salkyl;

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

25 qis 0-1;

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

m is 0-2; wherein the values of R0 may be the same or different;

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

R, R' and R are independently selected from halo, nitro, cyano, hydroxy, amino,

30  carboxy, carbamoyl, mercapto, sulphamoyl, C;.salkyl, C; 4alkenyl, Cs 4alkynyl, Cy4alkoxy,
Cj.4alkanoyl, Ci.4alkanoyloxy, N-(Cy_4alkyl)amino, N,N-(C;.4alkyl),amino,



Cl_4al kyl; R12 is hydrogen or Cl_4al kyl; R13 and R14 are independently

sel ected from hydrogen, Cl.4al kyl, carbocyclyl or heterocyclyl; wherein
R13 and RYO 20e006%99i ndependent|ly optional ly substitut edPoy/GB26030029780 nor e
substituents selected from R20; R15 i s&ar boxy, sul pho, sul phino,
phosphono, -P(O (ORe) (ORf), -P(O(OH){Re), -P(O(OH(Re) or -P(O(ORe)(R
wherein Re and Rf are independently selected from Cl.6alkyl; pis 1-3;
wher ei nCrdkangylpaaing s NRE B akleyh) codbarion], oM Coraligilhearbameyl, C2RlkylP@©)0-1; r is

- 3; |5 | f , ' -2,
wher ei n gL & 60 P AR BOR B IBY AR M BT ioa it ™ ' i s 157 wher ei n

t he val neN-(0f 4dReylymuiphendewhasi R, RiY ahé Réhhay Eé-ﬁl,deﬁéh,zleﬁtm}doﬁﬂ&aﬂy e
i ndependent |y sel ected from hal o, nitro, cyano, hydroxy, amno, 30
car boxy?utb*aF%%qsr%F%rb%bxam & megBvanoyl , O 4al kyl, C2_4al kenyl ,

AT O a k) B bt B A M ctod ot Bult b B idey- ity ) am no-
G et eyt e ot

| IS y . ,
N-(C _4§1ﬁé}%@éﬂ’\3ﬂé TOVAN J‘&Cﬁw 1)%‘a¥ﬁ$2y4"’)l\g§¥mﬁﬁfé{%,rlos\/\her ein R16, R17

B

RAS are ‘i'ndependently se 0, cyano,
hydr oxy whargimais 0 ek, Ehxglkoxywatbenply IV-(Grealkasubphamdybhanoyl , Cl_4al kyl ,

e

N-(Cl_4 a4 , - enRl
(OISR O I B AP RS ke 1

AR (1 inseRsricrody, seleaiohlpm Gran ik pdiegiin RimarerRis yastyye indapkpdionly setiphillyo.

i di - ), -P(O ORa), -P(O Ra) or
“PO ( CRPHERRT O Frver B B STROITR & 1 hdependient 1 sel et ed |1 om
Cl.. 6al kyl ; wrét gidRR1ge middpdidentipgsldeeed fsie RewdRdrbyy, @piid Baibhyoyls uRadd, t ut ed

on gﬁar bon by one or nore R22; R21 and R22 are independently selected from
hal &  h§aingk Pitre GaRexy. CareRyl mereapt. gelphameylgiwitlveromgthylotriferanasthoxy,

ot by KN AR Riosy, BIRT L, by, CHGRRTRER ol M B oy

fornyl , faamiydo, acetylamino, acetoxy, methylamino, dimethylamino, N-methylcarbamoyl,

N,N-dimethylcarbamoyl, methylthio, methylsulphinyl, mesyl, N-methylsulphamoyl and
N,N-dimethylsulphamoyl;

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

A particular IBAT inhibitor is one selected from Example 1-7 of WO 03/022825, or a
pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, and the
compounds of Examples 1-7 are incorporated herein by reference. Claims 1-8 of WO
03/022825 are also incorporated herein by reference. A particular IBAT inhibitor selected

25  from WO 03/022825 is any one of:
1,1-dioxo-3(R)-3-butyl-3-ethyl-5-(R)-5-phenyl-8-[N-((R)-c-carboxybenzyl)
carbamoylmethoxy]-2,3,4,5-tetrahydro-1,4-benzothiazepine;
1,1-diox0-3(S)-3-butyl-3-ethyl-5-(S)-5-phenyl-8-[N-((R)-c-carboxybenzyl)
carbamoylmethoxy]-2,3,4,5-tetrahydro-1,4-benzothiazepine;

30 1,1-dioxo-3(R)-3-butyl-3-ethyl-5-(R)-5-phenyl-8-(N-{ (R)-0-[N-(carboxymethyl)carbamoyi]
benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,4-benzothiazepine;
1,1-dioxo-3(S)-3-butyl-3-ethyl-5-(S)-5-phenyl-8-(N-{ (R)-0-[N-(carboxymethyl)carbamoyl]
benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,4-benzothiazepine;



f ormam do, acetyl am no, acetoxy, nethylam no, dinethylam no,

N- et hyl carbanmoyl, N, N-di net hyl car banoyl , net hyl t hi o, nethyl sul phi nyl,
mesyl , N-wetzhgd®edophanoyl and N, N-di net hyl sul phanoyl ; PQTEB2803/002978
pharmaceutical |y acceptable salt, solvpfe, solvate of such a salt or a
prodrug thereof. A particular IBAT inhibitor is one selected from Exanpl e
1-7 of WD 03/022825, or a ghar maceutical ly accg{%ﬁbl ?\7 salt, solvate,

sol vat e3,5ftransclhl-dioxat3-ethyl-3bpybarmbgny hEbrsto-8 ANt (RhE- s onpounds of Exanpl es
1-7 are, i ncorporated, her ei i Far@ 403/ 022825 are
al so i n@ﬁﬁbﬁé?"gﬁ@éf{)ﬁ%%rpﬂﬁlb% n?%ﬁI} Eﬁﬁﬁ@&gthgé%'ﬁt’ﬁ SckaRiacdD

er ence. tT’cufar | BAT inhibitor sel ected

25 fromdeb@3HARRia825 i s any one of:
1, 1-di -3(R) -3-butyl -3-ethyl -5-(R)-5-ph | -8-[ N - a- I
a7 banDy Bt AO B(S) 5 ST PE A D D SRV AP HE V- (O 67

1, 1-di - 3(.9) - 3- | - 3- - -5 < i =~Cpiboxyb I
car amoy iR RBR o Cartmgl o o bame MRy ot (R B 1Y 70T )
(R) - 3- bpnsbriBapi¥! - 5- (R) - 5- phenyl - 8- (N-{

(R -a-[ N-(carboxynet hyl ) car bano

I b I
car bamgSwesiok o A5 e00 A1yt 1y B DR Fomo- 8- (R)-0-
1, 1- di 0xQ-3(.S) - 3- | - 3- et hyl - 5m( S)- 5- )
(R)- o | bR Fosrasy Dy BRI F 21 detrahydro-1.4-

car banmoytBtigeyine?. 3, 4, 5-tetrahydro- 1, 4- benzot hi azepi ne; WO 2004/ 006899
PCT/ GB2003/ 002978 -19 ,
3, 510 r aBS-treris- Hil shkaxa33-ethylB-batyhdtghensl-pmatlthio-BridRESN-{ (R -a-[ N

(car boxynet 1) aLbarerL LISHEV clio b PRSP A b Ba ot ranyaro- 1, 4-

benzot h

| - di oxobgﬁzgﬁ)i&%pgfebyl - 3- but yl - 4- hydr oxy-5-(S) - 5- phenyl - 7- br onp- 8- ( N- {
(R -a- 5 [N-(carboxynet hyl ) carbanoyl | benzyl}

car banmog|setieky)dic B34l dutdifyeienyt 7 methd o BHNaHByNEV-€2-5- t r ans- 1,

| - di oxo- 3- (R).- 3- et.hyl - 3- but yI - 4- hydr 0xy- 5- (;R).-5- | < 72 -8 (N
(R o PR AR B s BER Byttt ORE 3 5-fersth - LT

car pamoyl ekl e hrendndniasdlgt r ahydro- 1, 4- benzot hi azepi ne; 10

3,5-trans-1, 1- di oxo- 3-et hyl - 3- butyl - 5- phenyl - 7-nethyl thio-8-(N-{ (R -a-[ N
(car box)1;ﬂEdibyb—)fS@(Sr)Bambleq-blﬁmlzﬁ(s}ﬁ*@hmﬁﬁymm@b’lﬁblﬁgﬁf@é{ R4t et r ahydr o- 1, 4-

benzot hi azepi ne;

3, 5- t r akeraomRAtEtsatbamay|benzyhgrirog YIS 2 HETAN AR b N ¢
f:g bgn%%%twg%ﬁ%ﬁ%ﬂﬂ%a}gﬁﬁ?ﬂ%&dl oAflhﬁdr %yﬁgg;glt hi} azepi ne ammoni a salt;
1, 1-dioxo-3-(R)-3-ethyl-3-butyl-5-(R)-5-phenyl-7-methylthio-8-(N- {(R)-0-[N-
20 (carboxymethyl)carbamoyl]benzyl}carbamoylmethoxy)—2,3,4,5-tetrahydro-1,4-
benzothiazepine diethylamine salt;
or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof.
Additional IBAT inhibitors are those described in WO 03/022830. Further suitable

compounds possessing IBAT inhibitory activity have the following structure of formula (DI):

RS 0
OQS//

25



1, 1-di oxo- 3-(S) - 3-et hyl - 3- but yl - 5- (S) - 5- phenyl - 7- et hyl t hi 0- 8- ( N- {

(R -a-[ N (carboxynet hyl ) car banoyl ] benzyl }

car banoylwet2aexpysi2, 3, 4, 5-t et rahydro-1, 4- benzot hi azepi ReTAIB200Byd029TBNe
salt; and

1, 1- d| 0x0- 3-(R) - 3-et hyl - 3-butyl -5- (R)" Z'\Qphenyl 7-met hyl t hi 0- 8- (N-{

(R) a-[N- 20

(car box‘yhmhlyl ) car banoyl ] benzyl }car banmoyl et hoxy) - 2, 3, 4, 5-t et rahydro-1, 4-

ol vat o, - sor OHt a8 K9 e G1cpRalsport by g By AL R ol g AT

i nhi bi tR6m @glkyhose described in WO 03/022830. Furt her sui tabl e conpounds
possessing | BAT inhibitory activity have the follow ng structure of fornula
(D) : RGO r R’ aps RRpre ipdapendqrglyRylegtrd Yrom bgirogem) hydnopy amios eegepto,

E%/rfggﬁ }%2@16% 139)(% r@h @1%%1%1%]9\1&]: (o ec’?gzag%} % OM%%&SQ{)E%M{% aésnd =<}

are i nd@nﬁndent |y sel ected from hydrogen, hydroxy, am no, mercapto,
d _6al kyl, Cl1,6al koxy ijl 6al kyl ) am no, NN-(Cl1_6al kyl ) 2am no,
Cl-6al kyl S( dlalswﬁl@@@ﬂrfroan glo, l@trpocyzno reydraxys aingies @bexYe Aithamey!, mergapto,

e R R e it

Cl_6al km(aymkyl)ammb(m_@alsk&lyb)@mm C1 byl iminkey NY(Cagallod)carbamoyl,

o1 851 kel eyaliaRerabinart; & oS8 Eherbiaiad e ar beaoryearbgst. o)

N-(Cl 6I I Ipham)yl v is 0-5; one of R4
i R e Sl
v is 0-5;

one of R*and R¥is a group of formula (DIA):

/Ume—
R10 'R | 8
15 (DIA)

R and R® and the other of R* and R® are independently selected from hydrogen, halo,
nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, C;.qalkyl,
Cy.4alkenyl, C;.4alkynyl, C;.4alkoxy, C;.4alkanoyl, C;.4alkanoyloxy, N-(Ci4alkyl)amino,
N,N-(Cy4alkyl),amino, C;.salkanoylamino, N-(Ci.salkyl)carbamoyl,

20 N,N-(Ci4alkyl),carbamoyl, C;4alkylS(O), wherein a is 0 to 2, Cy.4alkoxycarbonyl,
N-(C1.salkyl)sulphamoyl and N,N-(C1_salkyl),sulphamoyl; wherein R® and R® and the other of
R* and R® may be optionally substituted on carbon by one or more R'S;

X is -O-, -N(R?)-, -S(0)- or -CH(R?)-; wherein R* is hydrogen or Cy.alkyl and b is O-

2
25 Ring A is aryl or heteroaryl; wherein Ring A is optionally substituted by one or more
substituents selected from R';

R’ is hydrogen, Cy4alkyl, carbocyclyl or heterocyclyl; wherein Ris optionally
substituted by one or more substituents selected from Rls;

R® is hydrogen or Cy.salkyl;

30 R’ is hydrogen or Cy_4alkyl;



M9 Nn RoRR 8 R7 15 (DIA) R3 and R6 and the other of R4 and RS are
i ndependently sel ected from hydrogen, halo, nitro, cyano, hydroxy, am no,
car boxy, warbewwydo9 nercapto, sul phamoyl, Cl1_4al kyl, CPCxaliBeeosyi02978
C2_4al kynyl , Ci_4al koxy, Cl1_4al kanoyl , Pl 4al kanoyl oxy, N-(C _4al kyl)ami no,
N, N- (Cl_4al kyl ) 2ani no, C1_4al kanoyl| am no N-(Cl_4al kyl) car barmyl 20
NN- (d _4al ky 12(; rbam)yl Cl 4a| Kyl S(O a wherein ais 0 to

Cl_4al koxyca ydrogqn €xsaligiliGprorsyFlpherhsiarocs iy NKhqrein F RtllalSlQHthQ%HM pham)yl

whe b t |1 bsti t ut ed
S Y T o

wherein Ra i R'hisdradgexy, arlpha] s@ahiy) plﬁ)ﬂphdno; P(0)(CR") (ZH(de PE@WOINORY, or

het er oar t| on bstituted by one aor nore
substlt (lfq)gés\gg@ei:?re? @ﬂgﬁ ?@7) 1?‘?7‘”?3{ ﬁééi%g"@%m ?anﬁglt%’yqelecﬁdrf%%ycl yl or
het esocyglmkyil; f substituted by one or nore

SubeESI tgﬁts sg?gclﬁggg%gnﬁfeﬂﬁm%galﬂs)yhydrogen or Cl dalkyl; 30 RO is
hydrogen or Cl1_4al kyl; WO 2004/ 00899 PCHGBZ 3/ 002978 -21 R10 is
hydrogen, Cl_4al kyl, carbocyclyls an cycliyl; wherein R10 is optionally
substituted by one or nore sub®t eLn‘t E%; d fromR19; R11 is carboxy,
sul pho, sul phi no, phosphono, -P(O)(CRC)(CRd . -P(O(OH(OR), -P(O (OH) (Rd)
or -P(O(OR)(Rd) wherein Re and Rd are inde ndently selected fromb5

Cl _6al kyl; or R11 is a group of formu SDI R4 R13 0 Rsr Yq pN R12
(DIB) wherein: Yis -N(R)-, -N(R) -0- and -S(O a-; wherein a is
0-2 andwRereip hydrogen or 10 Cl_4al kyl; R12 i s hydrogen or Cl 4al kyl; R13

and R14 are i nde;lj\rendent I % sel ected from hydr ogen, Cl. 4al kyl, carbocyclyl or
Y is —-N(R")-, -N(R")C(O)-, -O-, and -S(O)a-~; wherein a is 0-2 and R" is hydrogen or

10 C1-4a1kyl;
R is hydrogen or Cy_salkyl;

R" and R™ are independently selected from hydrogen, C;.4alkyl, carbocyclyl or
heterocyclyl; wherein R'? and R™ may be independently optionally substituted by one or
more substituents selected from RZO;

15 R" is carboxy, sulpho, sulphino, phosphono, -P(O)(OR®)(ORY, -P(O)(OH)(OR®)
-P(O)(OH)(R®) or -P(O)(OR®)(R’) wherein R® and R’ are independently selected from
Ci-6alkyl;

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

2

qis 0-1;
20 r is 0-3; wherein the values of R'* may be the same or different;
m is 0-2; wherein the values of R'° may be the same or different;
n is 1-3; wherein the values of R’ may be the same or different;
R RY and R* are independently selected from halo, nitro, cyano, hydroxy, amino,
carboxy, carbamoyl, mercapto, sulphamoyl, C;_salkyl, C;.4alkenyl, Cy salkynyl, C;.4alkoxy,
25  Cjgalkanoyl, Ci4alkanoyloxy, N-(Cyalkyl)amino, N,N-(C;_4alkyl),amino,
Ci.qalkanoylamino, N-(C;.salkyl)carbamoyl, N,N-(C;.salkyl),carbamoyl, C_4alkylS(O),
wherein a is O to 2, Cy4alkoxycarbonyl, N-(C;4alkyl)sulphamoyl and
N,N-(Cy.4alkyl),sulphamoyl; wherein R', R' and R'® may be independently optionally
substituted on carbon by one or more R*;
30 RY and R® are independently selected from halo, nitro, cyano, hydroxy, amino,

carboxy, carbamoyl, mercapto, sulphamoyl, C.4alkyl, C;.4alkenyl, C, 4alkynyl, Ci.salkoxy,



het erocycl yl ; wherein R13 and R14 nmay be independently optionally
substituted by one or nore substituents selected fromR20; 15 R15 is

car boxy, woOl2ptumnoessal phi no, phosphono, -P(O (ORe) (ORf), PPTOR20M)(OSRS),
-P(O (O (Re) or -P(O (ORe)(R) wherein Eee and Rf are independently sel ected
from Cl_6al kyl; p is 1-3; wherein the vaI ues of R13 may be the sane or

different; gis 1; 20 r is 0-3; wherein the values of Rl4 nay be the
same or (iep Iﬂ(élﬂ%’rlrtcl 4aHﬁan@ylgme6@ue4ﬁE<wHamn@ ValV(es«adifylpaoingay be t he same or

i 1 1 or eneighdyTagtipd G BBl e ffﬁﬁ%lﬁéggéﬁwlﬁb‘ﬁ@@Fg)ani tro,
@ i-

i e et s 21

gi ja: t yl bl(lN_ amgylkgqry%wp bhepqﬁpc‘(yeljyl,@g gby; :)u;}gmulp,@nndmo phosllahono

CLa3l kT S EVOR QA ENHBOE) TR, e %@2‘9@ [, WREBR TR R are

N-(C_4andopbidsntlphelaniyd franuiCy.dulkyl;(valerdiaReY by PR mfi)ahsﬂ)lyiﬂepenbﬁftkyl optiGaAdly RL7

and R18 be |nd endent |y optiopally substituted on carbon by one or
nor e Wf%%“ﬁl ?'}g ﬁgﬁoﬁ‘? ér endent |y selected fromhalo, nitro,

cyano, hydr op?l ﬁ’dTR%ar R &%Ml §AE ¥k _
QL dal kyl , o adlkanyt PR AR l?gaiw%vm?zg%ﬁ(} SORRREH, urcido,

PCT/ GB200tIQ0Rg% garboRp, d@amykanwydpto,GLiphainkyh oyfluxymethy, @iﬂlﬁnbrhythbmyn no,

4al k d.,4al k N-(Cl | k NN- (C
al kx(}ﬁ) 2 eﬁ%‘én%ﬁéﬁmmé%%& ‘TE’W’%( 6%3{ mth‘gﬂyl “ﬁgg%y‘?%bélﬂ %%‘naﬁi ‘k%%gﬂcar bg)nyl ,
N- ( C1_4abdeydnligs!| 4ebsiyihe, acHsoNy (rdth faikad, Hasasth plasmmy | N—m@t% Ramusl i,
het erocycl yl, sul pho, sul phino, am di no, phosphono, O (Ora (O?b)

- P(O) ( owd@?thylcﬁ’(‘m%mmlm madyylpiRayk myyl Mm«rtbylnulahamd aRb are

i ndepen t rom Cl_6al kyl ; wherein R19 and R20 may be
mdepen%@gtil%e&l Sﬁ@’%‘ﬁ‘?‘f’@ substituted on carbon by one or more R22; R21 and

R22 areor Iqihmﬁmdamdauy aedeptubihalt) @ivdig |sOLvali&)(ﬂrs@éWa say@prodag lﬂ@éﬁ&)f |
ur ei

0o, ni tro car box car bamo mer capt o, sul harm
tri flguor omet kyPartigylag iBASE tbih %ygweleo@@t}@gﬁw onqa@f}-@xamm@ ;)vk}oet hoxy,
vi nyl , | a1 . f 0
ncot yi any 283 o LU GECDARIE sl SIVAKG oo spot PR g
N, N- di mettengdfcandtheroginpounets lof Exnnples bt diy lrﬁ:ui'gmlfnted/hereﬂiﬂgweference Claims 1-8

N et hyl of W(g B%%éy? n(él als%| 1&0%‘)0@2563 }leerseijnl l?y Ie erence A IBAT inhibitor selected from

WO 03/022830 is any one of:

20 1,1-dioxo-3-butyl-3-ethyl-4-hydroxy-5-phenyl-7-(N-{(R)-0-[N-
(carboxymethyl)carbamoyl]benzyl }carbamoylmethylthio)-2,3,4,5-tetrahydrobenzothiepine
1,1-dioxo-3-butyl-3-ethyl-4-hydroxy-5-phenyl-7-(N-{ (R)-a-[N-(2-sulphoethyl)carbamoyl]-4-
hydroxybenzyl }carbamoylmethylthio)-2,3,4,5-tetrahydrobenzothiepine ammonia salt
1,1-dioxo-3-butyl-3-ethyl-4-hydroxy-5-phenyl-7-{ N-[0-(carboxy)-2-fluorobenzyl]

25  carbamoylmethylthio}-2,3,4,5-tetrahydrobenzothiepine; and
1,1-dioxo-3-butyl-3-ethyl-4-hydroxy-5-phenyl-7-{ N-[1-(carboxy)-1-(thien-2-yl)methyl]
carbamoylmethylthio}-2,3,4,5-tetrahydrobenzothiepine
or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof.

Additional suitable IBAT inhibitors are those described in WO 03/022286. Further

30  suitable compounds possessing IBAT inhibitory activity have the following structure of
formula (EI):



or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodrug thereof. 15 A particular IBAT inhibitor is selected fromany one
of Exanplwolee/ombso\O 03/ 022830, or a pharmaceutical |y actamais/meal t,
solvate, solvate of such a salt or a pr@gdrug thereof, and the conpounds of
Exanpl es 1-4 are incorporated herein by reference. Clains 1-8 of WO
03/ 022830 are al so i ncorporated here| n by reference A | BAT i nhi bitor
selected from WO 03/022830 is any of 0 2
1, 1- di oxo- 3- butyl - 3- et hyl - 4- hychpxy 56(‘?)% \yI/- -(N{ (R-a-[N
(car boxynet hyl ) car banoyl ] benzyl R!
car banoyl net hylthio)-2,3,4,5-tetrg bbenz okl epi ne

eny)/- 7REN- {

dir o enzyl }

1, 1- di oxo- 3- butyl - 3- ethyI 4- hydroxy-5
(R)-a-[ N (2-sul phoethyl)carbandijl]--

1,1-dioxo-3-buty|-3-ethy|-4-hydroxy- pheqyl - 7- { N-[ a- (car boxy) - 2-f | uor obenz
yl'] 25 carbanoyl methylthio }-2, 3,4, 5- ahydr obenzot hi epi ne; and

1, 1- di oxo- 3- butyl - 3- et hyl - 4- hydr oxy- 5~Nghenyl - 7-

{N—[l (carboxy)-1-(thien-2-yl)nmethyl] ﬁ{?annylnethylthio
}-2,3,4,5-tetrahydrobenzot hi epi ne or a phar‘maceutically acceptable salt,
solvate sol vate of such a salt or rug thereof. Additional suitable
] BAT inhibitors are those described in 03/022286. Further 30 suitable
conpoundshgpgissessi ng | BAT inhibitory activity have the follow ng structure
of formula (E) 04/006899 PCT/ GB2003/002978 -23 R6 O /o Rv RS
--NR 4 WR 1?2?(‘316‘?@3 Rg1 hydrogen opbygalkeli ) wherein: R' is selected from

@:{i%g?ﬁgl O;nd ) ﬁ(‘}éfllgl%/ nd l§2| %@g%?étecﬁﬁgﬁ%dﬁ?geﬁrféezllﬁ}(;lta‘ﬁg il ALY SHO9ED ©
from Cj.alkyl; ‘

R* and R” are independently selected from hydrogen, hydroxy, amino, mercapto,
Ciealkyl, Cy.alkoxy, N-(Cysalkyl)amino, N,N-(Cy.¢alkyl),amino, Cy.salkylS(O), wherein a is
0to2;

10 M is selected from -N- or -CH-;

R’ is selected from halo, nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto,
sulphamoyl, Cy.salkyl, C, galkenyl, C, salkynyl, Ci¢alkoxy, Ci.¢alkanoyl, Cy.¢alkanoyloxy,
N-(Cj.salkyl)amino, N,N-(C.salkyl),amino, Cy.¢alkanoylamino, N-(Cy.galkyl)carbamoyl,
N,N-(Cy.¢alkyl),carbamoyl, C;.¢alkylS(O), wherein ais 0 to 2, Ciealkoxycarbonyl,

15 N-(CygalkyDsulphamoyl and N,N-(C;_galkyl);sulphamoyl;

v is 0-5;

one of R* and R%is a group of formula (EIA):

/U\t\(’X—
R0 'R | 8
(EIA)

20 R® and R and the other of R* and R are independently selected from hydrogen, halo,
nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Cy.4alkyl,
Ca.qalkenyl, Cs.4alkynyl, Cyqalkoxy, C;.4alkanoyl, C;.salkanoyloxy, N-(Cj.qalkyl)amino,
N,N-(C.4alkyl);amino, C4alkanoylamino, N-(Cy_salkyl)carbamoyl,
N,N-(Cy4alkyl);carbamoyl, C1.4alkylS(O), wherein a is 0 to 2, C;4alkoxycarbonyl,



from Cl_6al kyl; R' and RY are independently sel ected from hydrogen,

hydr oxy, am no, nercapto, Cl.6alkyl, Cl 6al koxy, N-(Cl _6al kyl)am no,

NN- ( C1_6awvkyb)22mngono, C_6al kyl S(O a wherein a is 0 toP2I/GE00M/G02978€el ect ed
from-N or -CH; k is selected from h.aé;f.; nitro, cyano, hydroxy, ani no,
car boxy, carbanoyl, nmercapto, sulphanmoyl, Cl1_6al kyl, C2_6al kenyl ,

C2_6al kyny al koxy, ~C1. 6al kanoyl , Cl_6al kangyl ox

N-(Cl_6 At %@l-}%ﬁ%&h Oé'bﬂ_n_%%{#\k%)@%bﬁ)ﬁa!Pﬁ@Ilgﬁla Mba%yﬁém%? and the other of

N- ( C1_6akkyhd RAMAABRYbtionaMNyNub tut@d%ﬁxf%r 166al kyl S(O) a wherein
ais 0to 2 Cl_GZI ko?;}%%r goﬁyﬁ 15 N %Iglggglgwés%l%%n’oyl and

NN- ( Cl _6al kyl X2s tDp R, -S(O)y-ics -CHER")-oméerdin RAisaydrddon ios Casalkyluad ®fis 0-
forrrulaé.EIA): AO RI1 Xm9 Nn RoRIR8 R/ (EIA) 20 R3 and R6 and
the othel’ of R4 and R5 are independently selected from hydrogen, hal o,
nitrg cyano, Xyl BMARG 0arGRMIRYYn R mfeprd :
Cl_4al kyl _C2_4al kegjll, Czﬁ?la Kynyl ,ncﬁl:rig;lal 0 y",“agg‘%%ﬁﬁlg%do@wf&h&%&e

O - 4al kavbytigsis seleqted fram &Y1 ) ami no, N, N- (CL_4al kyl ) 2ami no,

Cl. 4al kanoyl ags N (Cl . 4all cyl ) car banoyl N, N- (Cl 4al kyl ) 2car banoyl ,
C1_4al kyl S O)agv{\%ﬁ” ] “aci-@hiyitcéj)bf?y‘%il_oﬁﬁ?Bweg’ﬁ’Gg?@‘?l,n R opfismpln 6899
PCT/ GB20B4AR8 B one 24 nl¥ré Shshadelitd seisstbdhafpy s, and

NN- ( Cl1. 4al kyl ) 2sul phanoyl ; wherein R3 and R6 and the other of R4 and RS

may be opti onBl ishydiassnior Gr-eddkdn carbon by one or nore R16; X is -0-,

-N(Rg) -, - S( Qe S - erein Ra is hydrogen or Cl _6alkyl and b is
0- 2; 5 Ring llssh?’ggoﬁgigfé%iﬁl%aryl ; wherein Rng Ais optionally

substi t ut ed bR ankydrogem Ce alkyibairbdoyell 6r eeboeycdl; vhomii Piis E?tidnaupydr ogen,
Cl_4al kyl . carhocyclyl or heterocyclyl; wherein R7 is optionally
subst i t CEBHIBIPd by ong o meresubsbwents selptted femeRted from R18: R8 is hydrogen

or Cl_4al kyl: R"}0c/BodyS shpHs, WM phospAd Y (0)(OR)(ORY), -P(O)OH)(OR®),
-P(O)OH)RY) or -P(O)(OR®)(RY) wherein R® and R? are independently selected from
15 Cigalkyl; or R'lisa group of formula (EIB) or (EIC):

R14 R 13 0 0
Rlsl IH Y}'—Hq pN/[L N/lL
11112 B
(EIB) (EIC)

wherein:

Y is -N(R")-, -NR")C(0)-, -NR"C(O)(CR°RY),NRC(O)-, -O-, and -S(O)a-;

20 wherein ais 0-2, v is 1-2, R® and R' are independently selected from hydrogen or C;.4alkyl
optionally substituted by R?® and R" is hydrogen or C.4alkyl;

RYis hydrogen or C.4alkyl;

R*® and R™ are independently selected from hydrogen, Ci.alkyl, carbocyclyl or
heterocyclyl; and when q is 0, R™ may additionally be selected from hydroxy; wherein R

25  and R™ may be independently optionally substituted by one or more substituents selected
from Rzo;

R* is carboxy, sulpho, sulphino, phosphono, -P(O)(OR®)(OR), -P(O)(OH)(OR®),
-P(O)(OH)(R®) or -P(O)(OR®)(R") wherein R® and Rf are independently selected from
Ci.¢alkyl;

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

qis0-1;



R10 i s hydrogen, C _4al kyl, carbocyclyl or heterocyclyl; wherein R1O is
optionally substituted by one or nore substituents selected fromR19; Rll
i s car boxwyo 20ul/kg9 sul phi no, phosphono, -P(O (ORc) ( ORdPCTA20)3(0)78 ORC) ,
-P(O (OH) (Rd) or -P(O (OR)(Rd) wherein,R and Rd are independently selected
from15 Cl_6alkyl; or RI11 is a group of‘2 formula (EIB) or (EIC): Rl4 R13 O
0 RSt YHq | PI\L]C R12 (ElI B) 9 wherein: Yis -N(R)-, -N(R (O -

- N( Rn)C(O)(CFQ'SRp)%N(fRFF)lE(}@VaNCS@f andy bsthe)same opdiffamentein a is 0-2, v is

1-2, Rs and e I m h n,.or Cl 4a|ky|
opt i onal ly su st [ tUt egl%g1 tﬂg&%ﬁley%ﬁs@n?ﬁa&e%y%rg egr(j%%? al Ky R12 is
hydrogen or Gilis4a?; Kyhe,relﬂilﬁe@Jhﬁbs@IN&ﬁe@rBeﬁH@pﬁﬁ@@ﬂ”ﬂﬁfEreﬁel ect ed from

hydr ogen, C1_A4al , car bocyclé or heterocyclyl and when g is 0, Rl4 nmay
addi ti onal | y 188 lsé‘d’é@%@fﬂrlﬁ}lﬁe beteroeyelylmibsaiiedrnarbps bymae mropprgiectsd

neBendes " 8 bR <SP 8 SRy B, BPRBL R

-P(O (OH) S(Ml)mgen ]?Ql@ﬁ(lﬁ@r()@e)yl oontaiA§ @ (IHe {0ty tmiteﬁ@d)gbnl?ﬂa}almbﬂﬁfonalﬂﬁ
|ndepend§lést %ggsl ect ed f{o?gg Cl ﬁ kyl; 30 p is 1-3; wherein the val ues of

R13 may ® LASTHP § 'q is 0-1; WD 2004/ 006899
PCT/ GB2003/ 0G@9 48" anailw aﬂe%n&'péade‘ﬂﬁ?%ﬁb&e& ﬁ%m"l‘%lldjgﬁr@fcygijoélhg& gean;lﬁg Same

or different; mis 0-2; wherein the val ues of me or
di ffer eﬁ@rbOXYb qagba_mcgll grearso.reutphemosl, GCesallbyl, Rﬁaﬂwpyb@zhﬁikym _@fkoxy,

di ff, t ked het bsti t ut ed b
by dfle” Sttt dnan ot A o Rl MREe ot aHeERBnal |y subst 1t i ed
on car bay 4mkammmmo nexe,. 1)caqunw9p 'N3N nc, Alkﬁﬁb&bﬁ&h&ﬁog?mﬁﬂ@d@

het erocyclyl contains an - noi et hat ni tTogen nmay bé optionally
subst i t WtheERiBg is0 b dup 4@1&0&&3@@%’} %BIKYR&BPMMGM andi R18 are

AR A g W i
Cl1_4al keubstituted on carbon by one or more R*!

15 R”, R*, R* and R* are independently selected from halo, nitro, cyano, hydroxy,
amino, carboxy, carbamoyl, mercapto, sulphamoyl, Cyalkyl, C; 4alkenyl, Cs.4alkynyl,
Ci.alkoxy, Cjalkanoyl, Ci4alkanoyloxy, N-(Cy.4alkyl)amino, N,N-(Cy.4alkyl)amino,
Ci.salkanoylamino, N-(Cj_salkyl)carbamoyl, N,N-(Cy4alkyl),carbamoyl, C;.4alkylS(O),
wherein a is 0 to 2, Cy.4alkoxycarbonyl, N-(Cr4alkyl)sulphamoyl,

20 N,N-(Ciaalkyl)sulphamoyl, carbocyclyl, heterocyclyl, benzyloxycarbonylamino, sulpho,
sulphino, amidino, phosphono, -P(0)(OR*)(OR®), -P(O)(OH)(OR?), -P(O)(OH)(R?) or
—P(O)(ORa)(Rb), wherein R* and R® are independently selected from Cj.¢alkyl; wherein R19,
R? R** and R* may be independently optionally substituted on carbon by one or more R%;

R* and R? are independently selected from halo, hydroxy, cyano, carbamoyl, ureido,
25 amino, nitro, carboxy, carbamoyl, mercapto, sulphamoyl, trifluoromethyl, trifluoromethoxy,
methyl, ethyl, methoxy, ethoxy, vinyl, allyl, ethynyl, methoxycarbonyl, formyl, acetyl,
formamido, acetylamino, acetoxy, methylamino, dimethylamino, N-methylcarbamoyl,
N,N-dimethylcarbamoyl, methylthio, methylsulphinyl, mesyl, N-methylsulphamoyl and
N, N-dimethylsulphamoyl;
30 R? is carboxy, sulpho, sulphino, phosphono, -P(O)(ORg)(ORh), -P(O)(OH)(OR?),
-P(O)(OH)(R®) or -P(O)(OR¥)(R™) wherein R® and R" are independently selected from
Ci-¢alkyl;



10 d _4al kanoyl, d _4al kanoyl oxy, N-(Cl_4al kyl)am no, NN-(Cl_4al kyl)2am no,
Cl. 4al kanoyl am no, N (Cl_4al kyl)carbanoyl, NN-(Cl_4al kyl ) 2car banoyl ,

Cl_4al kyI\80Qpa/ooedverein a is 0 to 2, Cl_4al koxycar bonyl PCT/GB2003/002978

N- (Cl _4al kyl ) sul phanoyl and N, N-(Cl _4%I§yl ) 2sul phanoyl ; wherein R16, R17
and R18 may be independently optionally" substituted on carbon by one or

nore R21; 15 R19, R20, R24 and R26 are independently sel ected from hal o,
nitro, cyano X hjifekseied frempiChoalkdatpeikanogh FQIP%@T}’@}é-btsél,kosyﬂaﬁ?@Ubyl ,

L] 3 G A LR SR o),

81:2131: li:zblmgdyhail&]%enbﬂsgﬁhgéﬂl; k)él ) car ,barc1:11)yl4 } EIN— (C _ga| klyl ) 2car banoy! |
a a ereln al (0] , a oxycar pon ,

e ok F&F%@aﬁc waqﬁwa?cewﬁ@ja@tqoi mmaz;sqﬂséﬂ??w or bapiejire

et esocycl Y1 . BEIEHLORERIAAONL HN0 A RARY uett Bl 120 0

hosphono, - P(0) ( ORa) ( ORb), -~ P(O oRa) B0

P P?%I)O( (C))ggﬂl%éé,)ogvh@?l)@gmcﬁgaﬁcaﬂy iﬁgﬂ)@(sanﬁimdgmém csfehgii %t dirpprodrug

Cl _6al kyl ; erein R19 R24 and R26.nay be |ndependently optionall
subort t rsePtofiEhP pomphyd5ol Eshralss 0 30550 inarpomie RrobpacTrpdnatnt Ty
sel ect edofor WOWBI 2228y Se0X3b inbotPRAied HRIMABPYdferehtc iAdM® Tﬁﬁhi&{&@aecd%&t ro,

car boxy, carbanoyl, nercapto, sul phanoyl ,H?rl fl uor onet hyl,
trifl uofomeWARY/022286G fspny ove byl , net hoxy, ethoxy, vinyl, allyl, ethynyl,

ISR L e Apone el seelonn, O
NN i et oy e R e S R R 2.5 s phono,
AN b A S el PN S e DM A AT
e/ aelsiggs&ilgé%égﬁ&%ll%—%F&‘@V‘s‘ﬁgﬁﬁw‘iﬁg@aéfﬁ&ﬁﬁ&;@}a@w-, Yoy,
_ %}S@’l car%m@@tk%ﬂﬁ%&%@%ﬂ}carbﬁﬁf) E}{%x?/)- bgﬁ-téfbh]g%llglﬁisbamy ,

NN aCI _6al kyl') car banoyl ,” benzyl, " benzyl oxyca enzoy
phed§| sbepiothigdiazepinea phar naceutical |y acceptabl e salt, solvate, solvate of

2EfQc?ei?l'r%ia%é—éﬁaﬁ%ﬁ%ﬁ%%@Q%ﬁ%ﬁ@lt@@%—?ﬁ&%ﬁ%&%B@éggéﬁibg?iy%i-t ) .
b adr ug D R TR 8 P R 285"

her ei n bynzogfiedierepine; Cl ai s 1- 10 of WD 03/022286 are al so i ncor por at ed
from WD 03/022286 i s any

gﬁ;elop : lfyl-crli%;g-%,%r-]&i%htyﬁSI—pipe\gyllﬂndmet Iy&tgiro-g—?]kf?{%lg)e-gc-[N—((S)-l—carboxybutyl)

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

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

30  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-
carboxyethyl)carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-

benzothiadiazepine;



10 1, 1-di oxo- 3, 3-di butyl -5-phenyl -7-net hyl t hi 0-8-(N-1
(R-a-[N((R)-1-carboxy-2-nethyl thio- ethyl)carbanoyl]-4-hydroxybenzyl }
car banoylwet2eene$si2, 3, 4, 5-t et rahydro-1, 2, 5- benzot hi adi 2£epiB2003/002978

1, 1- di oxo- 3, 3-di butyl - 5- phenyl - 7- met hy%,/t hi o- 8- (N-1

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

1, 1- di oxgd-Bogo- ajSIacilbyﬂyl-S ghheyiyl-mﬁhryﬁhi@yfi (lkh{éRBoc([N-(IR) -1-carboxy-2-

s o L A R
1, 1-di Oﬁ&z%ﬂ?racﬁageg{dél-S phenyl - 7-met hyl t hi 0-8- (N- 1

(R -a-[N-((S)-1-carboxybutyl) 20, carbanoyl]-4-hydroxybenzyl}
car banoy)1rdibhe )3y diBui]-4;pfhet @t T-alefhyitbiol§-EVH{R e Mot (5)-AelNal 8)p2-hgdroxy-1-

i 0X0- 3, 3- dlbut I hen
(R -5 CRbosim Catbey JP %fMEE‘aPﬂi%ﬁﬁ V) By fneghony)-2.34.5-tetsahydro-
ar bamoy i e{_ BVl fdisaefine; t €t rahydro-1, 2, 5-benzot hi adi azepi ne;
1, 1- di 0x0-3, 3-di but yl = 5- phenyl - 7- net hy Ith|o 8-(N- f

(R) - u- [ M1(di6ye-3;3edibbiyk§gthbyyl)7- ﬁﬁthyﬁhima&rayﬂpb)eazm((S) 1-carboxy-2-
1o ?%%Egﬁmam@‘%wﬁ L e AT O b R

(R -a- [%[fzggl)lad]iazcé [{eoxy- 2- (R) - hydroxypropyl ) carbanpyl | benzyl

}car ba met hoxy) -2, 3,4, 5-tetrah. ydro-1, 2, 5- benzot hi adi azepi ne;

1, 11@i 0>1;1=cﬁo£e-6;3b<ﬂlbylyl~5 g@hayiy]—nﬁthyﬁhiﬂw (Zlvh{@RBec([N({(S) -1-carboxypropyl)

(R -a-[ N-(2-sul phoet hyl )car anoyl ]-4-_ 30 zyl

} car ban® ?f@?)%)é‘yl)y‘%o@ BNZY1 {3 Wﬁhﬁxﬁ%gﬁgx%ﬁ?e}lﬁdé%lgzse‘pi ne; 1,
ldioxo ‘9 enyl -7-methylthio-8- (N { (R-a-[N-((S)-1-
carboxyet - 4- hydr oxybenzyl

}car bamml-mkMz@dlbﬁtylebhEnﬂe’l mﬁwﬁhm-& [H+(R)-beabokpdadi azepi ne; WO

2004/ 006899 PCT/ G32003/ 002978 27
1, 1- di okydroxgheaiz EWMBQ}@HI@WM]ﬂ A ipfrahydsod. 2, fbenzothiadiazepine;

R t
(3935 0 b SR R e ROl
1, 1- di oxo- 3, @uthﬁhblScmhpmyﬂds Pposresdiyd IBADiBhilfitdry atiR)itydmvé bhe]followmg

(S) 1- [h§§gbé- - dro -1- 5 carboxyethyl)carbanDyI]propyI
} car bamdytq ? oyl et hoxy) - 2, 3, 4, 5-t et r ahydr o-
1,2,5- benzothladlazeplne 56

k'y(Po B (N-{
armyl ] benzyl }

(R?),
(D)

1,1-dioxo-3,3-dibuty| 5- phenyl

20 wherein:
R’ is selected from hydrogen or Cy.alkyl;
One of R and R? are selected from hydrogen or Cy_salkyl and the other is selected
from Cygalkyl;
R* and RY are independently selected from hydrogen, hydroxy, amino, mercapto,
25  Cigalkyl, Ci.galkoxy, N-(Cy.galkyl)amino, N,N-(Ci.galkyl),amino, Cy.¢alkylS(O), wherein a is
0 to 2;



benzot hi adi azepi ne; 10 1, 1-di oxo- 3, 3-di butyl -5-phenyl -7-nmet hyl thi o-8-(N- {
(R-a-[N-((S)-1-carboxypropyl) carbanoyl]-4-hydroxybenzyl }

car banoylwet2eex$si2, 3, 4, 5-t et rahydro-1, 2, 5- benzot hi adi 2zepiBe03/ @S

1, 1- di oxo- 3, 3-di butyl - 5- phenyl - 7- net hyjg hi 0-8-[ N- ((R) - a- car boxy- 4-

hydr oxybenzyl ) car banoyl net hoxy] - 2, 3, 4, 5-t et rahydr o- 1, 2, 5- benzot hi adi azepi ne
;15 or a pharmaceutically acceptable salt, solvate solyate of SUCE{B a
salt or a prBdissglectsdrfeasn halpynifResya8e: AR EWOWE@%S@%@?QYH’IB“GFC@R :

i nhi bitQr I Ve ol oy 1 ] o9, Yl Akéfdyloxy, R 6 OR
RS SN ulﬁha%&}}&l dﬁ%)‘gén&@\@%ﬁﬁgnﬁi tz-{éﬂéy;ﬁ,gl, ﬁ%%lk&ﬁz}g%%frmeiog: ml%'(’ [ sﬂ%gyel gct ed
from hy pir@ygaikgarfiho SEINC ;. salRyB, i nRIC jasatkamoylsmimos M Ec s@kyloagranydir ogen or

Cndepentiit yebafectsamic Sl RS Sk B ant vl °22
Cl_6 C Juh -(Cl . 6al kyl ) 2am no,
C1:6§| k&@@%ﬁ%ﬂ@%hﬂ%@mﬁ?@wl&yﬁ%@lm ( al kyl ) 2ani no

eln“ais 0'to 2; 2004/ 006899 PCT/ GB2003/ 002978 - 28
RZ is sel ect eds®5om hal o, nitro, cyano, hydroxy, am no, carboxy, carbanoyl,

mer capto, sul ph |, &£l 6al kyl .. C2 wyl, C2_6al kynyl, Cl1_6al koxy,

Cl_6al kanoyl Pn&fiﬁgg&%ﬁomﬁ?ﬁoﬁ%ﬁ@giﬁ /') ani no, NN-(Cl_6al kyl ) 2ani no,

Cl_6al kanoyl am no, N-(Cl _6al kyl)carbanoyl, N, N-(Cl_6al kyl) 2car banoyl
@

Cl. 6al kyl S(O)a wherein a is 0 to 1_§al koxycarbonyl, 5
N- (Cl _6al kyl ) sul phanoyl and NN- ( CS | kyl )Zs}gl phanoyl ;
o
R” |

RS R
(FIA)

10 R3 and R® and the other of R* and R® are independently selected from hydrogen, halo,
nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Cy.¢alkyl,
Cs.salkenyl, Ca.¢alkynyl, Cy.salkoxy, Ci.¢alkanoyl, Cy.¢alkanoyloxy, N-(Cy.¢alkyl)amino,
N,N-(C.¢alkyl),amino, C;.salkanoylamino, N-(Cy¢alkyl)carbamoyl,
N,N-(Cyalkyl),carbamoyl, Ci_¢alkylS(O), wherein a is 0 to 2, Cyalkoxycarbonyl,

15 N-(Crealkyl)sulphamoyl and N,N-(Cy.alkyl),sulphamoyl; wherein R? and R® and the other of
R* and R’ may be optionally substituted on carbon by one or more R

X is -O-, -N(R?)-, -S(O)s- or -CH(R")-; wherein R” is hydrogen or C;.¢alkyl and b is 0-
2;

Ring A is aryl or heteroaryl; wherein Ring A is optionally substituted on carbon by

20 one or more substituents selected from R18;

R’ is hydrogen, Cy.¢alkyl, carbocyclyl or heterocyclyl; wherein R’ is optionally
substituted on carbon by one or more substituents selected from R19; and wherein if said
heterocyclyl contains an -NH- group, that nitrogen may be optionally substituted by a group
selected from Rzo;

25 R is hydrogen or Cjgalkyl;

R’ is hydrogen or Cy.salkyl;

R is hydrogen, halo, nitro, cyano, hydroxy, amino, carbamoyl, mercapto,
sulphamoyl, hydroxyaminocarbonyl, Cy.joalkyl, Cj.10alkenyl, Ca.jpalkynyl, Cy.joalkoxy,
Ci.10alkanoyl, Cy.jealkanoyloxy, N-(Cj.joalkyl)amino, N,N-(Cj.10alkyl),amino,

30  N,N,N-(Cy.jealkyl)zammonio, Ci.10alkanoylamino, N~(Ci.jealkyl)carbamoyl,



vis 0-5; one of R4 and R5 is a group of formula (FIA): A01 X RRO RS
R7 (FIA) 10 R3 and R6 and the other of R4 and R5 are independently

sel ect ed wWpam4inpdssegen, halo, nitro, cyano, hydr oxy, a®CRaGB20@&exKs,

car banoyl, mercapto, sul phanoyl, Cl_Gag C2_6al kenyl , C2. 6al kynyl
Cl_6al koxy, C1_6al kanoyl, Cl1_6al kanoyl 6xy, N-(CI _6alkyl) am no,

N, N- (Cl _6alkyl) 2ami no, C1_6al kanoy! ami no, N- (Cl1_6al kyl ) car banoyl ,

N, N- (C1 1\6@(&@ m)anwb)a@abmwﬂ @mﬂkyl\ég@)smﬁsplme%mﬁ AV-(G1-10alkyf)splphamoyl,

cN:&I- ??:ll kgﬁ(,&:@ ‘%ﬁ(& )6??%09?\%2@ ML@“ﬁM}Iﬂgﬁ%m he other of R4 and R5

may be opNL@@lalkyl)ssunstianioil26ine,C Cgdl Mpodylemato, bmbecyslyl; X is -0-,
-N(Ra) -, -S(( O@dgl@)é‘ CH(Ra )-'nmhel(r:lgalrﬁ@{yc |§ﬁ¥11ydr(;)gen orﬁngl 6al kyl and b is
0- 2; Rlcﬁ@?()ﬁb’qllélc‘aﬂqﬁik}’érheff%?@icbé’r}}ﬂ@m%bﬂgl welihg A is optionally

b t 202 bstit t | ted f R18; R7
su st5| ‘é&%%c?%\ilc(gfé Q"mfﬁ%egpr% 0@% %ﬁe&u stituents sel ecte rom

i s hydrogen, terocycl é wherein R7 is

opt i onalhkgerocyulys(C1. Mhlkglleﬁ@)r-ﬁéfr @nodﬂyylm -owherein®R 'S ishsptiohalgndubstitetedamed f r om
R19; and wher ein if said heterocycl a| ns an - ou

ni t r ogeFAFRRY DEONS 9 m&%m@ﬂ@%@@@%@&o ‘t’:‘i?feléléﬁ g éﬁelfwksqt’?lmo 25 R8
s hydrggﬁﬁu@rancﬂﬂ:p%%&gy%at nff® &ﬂ?m*ay%% ﬁ@ne@l stst®@bi Yy a g R%%éei%cféﬁ@f&ﬂen
hal o, nitro gano r OXy, |%1 car banoy nmer capt o, | phanoyl

hydr oxy &Rff tscmgabup GﬂfomalaKFlB) C2_10al kenyl C2_l oal kynyl, C1_I oal koxy,
a _l oal kanoyl , Cl_| oal kanoyl oxy, N-(Cl | oal kyl )am no,

NN- (C1_| oal kyl )2amino, 30 N, N, N- (C1.I Rc?a]k yh ) 3ammoni o, C1_10al kanoyl am no,

N- (CL1l_I oal kyl ) car banoyl , WD 2004/ 006 PAr/ GB2003/ 002978 -29

N, N- (C1_I oal kyl )2carbarmy| Cl_| oalkyl a wherein ais 0 to 2,

N-(d _l oal kyl ) sul phanmoyl, N, N-(CLl. 1oal kyi ) 2sul phanoyl ,

N-(@0_| oal kyl ) sul phanoyl am no, N, N-(ClZ oal kyl) 2sul phanoyl am no,

Cl_| oal koxycar bonyl am no, carbocyclyl ( B§ar bocycl yl C1_1loal kyl ,

het er ocycl yl, heterocyclyl d _loal kyl, ]g[ ar bocycl yl - (C1. | oal kyl ene) p-R

21- (G - ¥0sdrdiy] ene) g- or

RY is hydrogen or C; galkyl;

R™ and R® are independently selected from hydrogen, halo, carbamoyl, sulphamoyl,
15  Ci.oalkyl, Cajoalkenyl, Ca jpalkynyl, Cj.joalkanoyl, N-(Ci.jealkyl)carbamoyi,
N,N-(Ci.0alkyl),carbamoyl, Cy.10alkylS(O), wherein a is O to 2, N-(Cy.jpalkyl)sulphamoyl,
N,N-(Cy.j0alkyl)osulphamoyl, N-(Cj.ipalkyl)sulphamoylamino,
N,N—((}1~10alkyl)2sulphamoylamino, carbocyclyl or heterocyclyl; wherein R? and R® may be
independently optionally substituted on carbon by one or more substituents selected from R%;
20  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.10alkyl, Ca.jpalkenyl, Cs.qpalkynyl, Ci.jpalkanoyl, N-(Ci.jpalkyl)carbamoyl,
N,N-(Cy.jalkyl),carbamoyl, Ci.10alkylS(O), wherein a is 0 to 2, N-(C;.jpalkyl)sulphamoyl,
25  N,N-(Cyjealkyl)sulphamoyl, N-(C;.jpalkyl)sulphamoylamino,
N,N-(Cy.j0alkyl),sulphamoylamino, carbocyclyl, carbocyclylC;.joalkyl, heterocyclyl,
heterocyclylCi.1oalkyl, carbocyclyl—(C1-1oa1ky1ene)p—R27-(C1-10a1kylene)q- or
heterocyclyl-(Cl_malkylene)r-RzS—(C1_10alkylene)s-; wherein R' may be optionally substituted
on carbon by one or more substituents selected from R%; and wherein if said heterocyclyl
30  contains an -NH- group, that nitrogen may be optionally substituted by a group selected from

R or R* is a group of formula (FIC):



het erocycl yl - (Cl_10al kyl ene)r R22-(Cl. 10al kyl ene)s-; wherein RIOis
optionally substituted on carbon by one or nore substituents selected from
R23; and wbeoeite$%® sai d heterocyclyl contains an - NH PGTER2003H (02478
nitrogen nay be optionally substi tut ed Qy a group selected from R24; or
R10 is a group of formula (FIB): Ri O R-N Rl11 10 (FIB) wherein:
R11 is hydrogen or Cl_6al kyl; R12 and R13 are i ndependently selected from
hydrogen, hal o, carbanoyl, sul phanoyl 6 Cl_1l1oal kyl, C2_10al kenyl,
C2_10al kynyl , C1_10al kanoyl N-(C1. 1]%7'1(‘% ) car banoyi ,

N, N- (C1- 1 oal kyI)anrbarmyI Cl_10al kyIp(O a wherein ais O to 2,

N- (C1_I oal kyl ) sul phanmoyl, N, N-(Cl. 1oaRKyl ) 2sul phanoyl ,

N-(d _Il oal kyl') sul phanoyl am no, N, N-(Cl-| oal kyl ) 2sul pham)yl am no,
carbocyclyl or heterocyclyl; wherein @£)and R13 may be independently
optionally s stlt ted on_car g@n by one or nore substituents selected from
R25; 20 and eF gLy dﬁﬁ érocyclyl contains an -NH group, that

ni trogen may € iapidenaldr\C;. cAki1s vht1eireRl Shyayebegsiopalbesubstimee df onooartieddyy R14
is selected from hydrogen, hal o, carbanoyl, sul phanoyl,
hydr bxy ane eomeroieyps seleted EmByl 2 1oal kenyl, C2_10al kynyl

Cl_1loal kanoyl r yl) 2car banoyl ,

C171 oal kyl S(& ISHLvérggheﬁ%?%ﬁltﬁ%yéal‘%@ OW‘EW%XL]’(B&% %&%%@%th;myl 25

NN- (C1_I oal ky’f 2rti| RHarBY R”, R* 61RY Gaé laylependbythasebackainrom halo, nitro, cyano,
o) kot Bl artongl, faas oS anckbbin LAY

car bocy al alﬁ?dgc

het er oc;c/dc%/ ‘yaﬂﬁe%i C%d&*‘é{ﬂ%gne@? - ? &ﬁlﬁ%&;ﬂ nlganlgano%oxy ]gl‘(gll ﬁoag(flze ammo

opt ilonal N, W-@ hglkyli yaretho, A1V, Na(ﬁbﬁmllb'i/)sammomm Gnroelksnm&ammaent s sel ect ed fr om

it Foger ey Bk bR A6 Gnaet FUERDRROg or wiiky BAPborisstrAdhD thdo:

TéAfRI SNI wNYE0 wﬁ)lk?lf)leﬁ{a?ﬁHy? N.NL©), 1 0aWG1 25K 80558 X2 (BT A1 SRR 819 Bififino,- 30 O
N,N-(C1.10alkyl).sulphamoylamino, Ci.jpalkoxycarbonylamino, carbocyclyl,
carbocyclylCy.ipalkyl, heterocyclyl, heterocyclylCi.oalkyl,

15 carbocyclyl-(C1_10a1kylene)p-R32-(C1_1oalkylene)q— or
heterocyclyl-(C1_1oalkylene)r-R”-(C1-10a1kylene)s-; wherein R17, ng, ng, R23, st, R* or R%!
may be independently optionally substituted on carbon by one or more R*; and wherein if
said heterocyclyl contains an -NH- group, that nitrogen may be optionally substituted by a
group selected from R,

20 R* R%, R R, R* or R® are independently selected from -O-, NR*., -S (O)x-,
NR¥C(O)NR?., -NR¥C(S)NR*-, -OC(O)N=C-, -NR**C(0)- or -C(O)NR**-; wherein R* is
selected from hydrogen or C.¢alkyl, and x is 0-2;

p, q, r and s are independently selected from 0-2;
R is selected from halo, hydroxy, cyano, carbamoyl, ureido, amino, nitro, carbamoyl,

25 mercapto, sulphamoyl, trifluoromethyl, trifluoromethoxy, methyl, ethyl, methoxy, ethoxy,
vinyl, allyl, ethynyl, formyl, acetyl, formamido, acetylamino, acetoxy, methylamino,
dimethylamino, N-methylcarbamoyl, N,N-dimethylcarbamoyl, methylthio, methylsulphinyl,
mesyl, N-methylsulphamoyl, N,N-dimethylsulphamoyl, N-methylsulphamoylamino and
N, N-dimethylsulphamoylamino;



15 (FIC) R15 is hydrogen or Cl_6al kyl; R16 is hydrogen or Cl_6al kyl ;
wherein R16 nay be optionally substituted on carbon by 5 one or nore
groups sewecredosssom R31; n is 1-3; wherein the val ues ®CTRB2@y0RESt he
same or different; R17, R18, R19, R23, 5, R29 or R31 are independently
sel ected from hal o, nitro, cyano, hyd?’ Xy, am no, carbanoyl, nercapto,
sul phanoyl , iler oAya% ng)carb3 nyl, Cl loal kyl, C2 | oal kenyl, C2 | oal kynyl,
CL_i Oal koxy, Rf 0aR®aRoyar R mrelloéemead@ylly@ﬁl)ectemﬁ(oglci FriyCyathaeyl, 10

m-Ni g:f:113531692$ﬁ5§185%‘b‘/ﬁnc1 6%1%@“’%6&%1?% Ci% Oé( i ﬁﬁyl)gifjfl §gk§3|o)él( i(a))man\(/)mer ein
ais 0 MONZCy aﬁk*lﬁarﬂe@[ﬂiﬂwehﬁjdl Wﬁm)(&carmh@[ @Enid}@hlkd/t eZ@LShI}ih@ﬂ}ﬂW

N (CL_I oal kél ) sul phanoyl am no (C1_] oal k 2sul_phanoyl am no,
Cl_| oal 6% éﬂ%ﬁ%%ﬂb’ @gcepeaa}w&y%ﬂlwe S@b’laf?dgf! 8RR e:arl q>r&en>r991rug thereelr ocycl yl |

het e% ocycl y| gﬁéﬁxglngl%ﬁoﬁﬁapﬁ%ﬁ% %l:!e t 1%| Y éej?&?écpfrom any one of:

Cl-i oal Kyl ene erocyc I'oa yI ene

R33 (Cl-lLDEhdﬁwmxﬂllﬁn yvpleasr@lm RtRy 1RO B-(ARLR)- m(ﬂ@ﬁ?) (RY9-(R)- SF(ZRl) may be
i ndependent | y optlona g substituted on carbon one_or nore R34; and

wher ei n 234.5$apantahyter wlmrbé@ﬁwelbmyaﬁarbmmﬂgmyﬂﬁa‘& S+#trahydien nay be
opt i Onallgs%%%gttﬁﬁ&ﬁ?egn&y a group selected fromR35; W, W, W, 32 33 36

20 R2' are epéndently selected from-0-, -NR - -S(O)x ,
- NR36C( @) INB&xo-3,3 NRRAHC SpMNRSS-7 -me X N=GF- {(R)NEZBZ&@@;) 3QR)-4¢R®)5NIK36-
wherein R36 is selected fromhydrogen or Cl_6al kyl, and x is O- d,

and1€ afe4, ﬁdiamﬁailé’drquh@@ﬂ)ééltbéﬁmﬂhﬁnhxﬂi?xybﬁﬁb’li@f@&%’ém@hoﬂ)o?ﬁ Haﬁr o’

hydr oxy, ) r o, amno, nitro, carbanmoyl, 25 nercapto,
sul pham%ytf&fl ?%otgeg’rre Lada%&b?’fluororret hoxy, methyl, et hyI met hoxy,

et hoxy, 1, 1\LDHW;10r3 aldibtyl- %Héffyl’hrmétﬁyMMb 8-BEERYS )-of{or nam)cm(S)alcnydtbﬁmno
acet oxy, nethylam no, dinet hi;1 am no, N-net [ti%l car banoy

NN- di net(wmbydsamnylbmprml aehamew Ybpnzsilc anl,wlmetlfq@wZ 3,4,5-tetrahydro-
N i eyt eaiagielie 8RR Bocs00 PcT/ cab00s/ b02078 -1 Re0,
AT R e S R o b
N-(Cl G@anﬁpmMn—l -ylcarbonylmethyl } carbamoyl)benzyl]car amoylmethoxinZ 3.4,5-
tetrahydro-1,2,5-benzothiadiazepine;
1,1-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-[N-((R)-o- { N-[2-(3,4,5-
trihydroxyphenyl)ethyljcarbamoyl }benzyl)carbamoylmethoxy]-2,3,4,5-tetrahydro-1,2,5-
20  benzothiadiazepine; or
1,1-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N-(2-(R)-3-(S)-4-(S)-5-(R)-
3,4,5,6-tetrahydroxytetrahydropyran-2-ylmethyl)carbamoyl]benzyl }carbamoylmethoxy)-
2,3,4,5-tetrahydro-1,2,5-benzothiadiazepine;
or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof.

25 Further suitable IBAT inhibitors include a compound of formula (GI):



N, N- (Cl _6al kyl ) car banoyl , benzyl, benzyl oxycarbonyl, benzoyl and
phenyl sul phonyl ; or a pharmaceutically acceptable salt, solvate, solvate of
such a sawD 2004/m68990dr ug t hereof. 5 Suitabl e | BAT i nhi pCraB063z200297§ t he

above structure are selected from any_ ? e of:
1, 1- Di oxo- 3, 3-di but yl - 5- phenyl - 7- net hyFthi 0- 8- (N- f
(R -a-[N-(2-(5)-3- (R -4-(R)-5-(R)-

2,3,4,5, 6-pent ahydr oxyhexyl ) car banRilI]benzyI }

carbannylnethoxy) 2,3,4,5-tetrahy& o- 1, 2, 5- benzot hi adi azepi ne;

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

(R)-a- [I\F(2 (S)-3-(R)-

2,3,4,5, 6-pent ahydr oxy[fexylycar m)y hydroxylgén/zgll } car banoyl net hoxy) - 2,
3,4, 5- tetrahydro 1, - bemnot hiadi

1, 1- Di oxo- 3, 3-di but 7$thyl o- (( _RIN-[1- (R -2-(9) -1
- hydroxy-1- (3, 4-di hydro | ) prop- 2- yI] noy|

benzyl ) car banmoyl net hoxy] - 4, 5-t et rahydgo- zot%l adi azepi ne (both
enantioners); 15

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

2-(S)-[ N-(carbanmoyl nethyl) carbanoyl ] pyrrolidi car bonyl net hyl }

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

1, 1- D oxo- 3, 3-di butyl - 5- phenyl - 7- nethyh&ylo 8-[N((R-a- {N-[2-(3,4,5-

tri hydroxyphenyl) et hyl ] car banoyl

} benzyl yaredianoyl net hoxy] - 2, 3, 4, 5-tetrahydro-1, 2, 5- 20 benzot hi adi azepi ne;
or 1,1-Dioxo-3, 3-dibutyl - 5pheny| 7- n'ethylth|08(N-{

(R -a-[ N (2- (lh angl,.l% gye mdepgndspifryelected from Cr.salkyl;

3,4,5,6-tetr gy n- 2-yl met hyl ) car bamoyl ] benzyl }

car bgm)yl met %}xl%&d%é%f E?%[égggm{%ﬁydro 1, 2, 5- benzot hi adi azepi ne; or a

phar maceut i c&tiy Cagadleyltoptibealyasubstitaet %@tﬂl@droiy,l Mathex PindsiiethyEs (934 wheeinga
prodrug . th reof 25 Further suitable IBAT inhibitors include a conmpound of
f or mul als( WO 2004/ 006899 PCT/ GB2003/002978 -32- -3 OO0 O NOS N ~
Rly H/ | R:ks iRydloky braoto)MagRHMNA-; (G)

R® is selected from hydrogen and C;_salkyl optionally substituted by hydroxy,

10 methoxy and methylS(O)a 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
methylthiomethyl, methylsulphinylmethyl, 2-methylthioethyl, hydroxymethyl,
methoxymethyl; R? is not hydrogen; and with the proviso that when R' and R? are both butyl,

15 R’ is HOC(O)CH(R®)NH-, R® is hydroxymethyl and R* is hydroxymethyl; R? is not hydrogen.

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

20  carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-o-[N'-((S)-1-carboxybutyl)
carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N'-((S)-1-carboxy-2-
methylpropyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;

25  1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N'-((S)-1-carboxy-2-



wherein: Rl and R2 are independently selected fromdC _4alkyl; 5 R3 is
hydr ogen, hydroxy or halo; R4 is Cl _4al kyl optionally substituted by

hydr oxy, wethexopesad net hyl S(O a wherein a is 0-2 RS i $ChyGB2003/000978
HOC(O CH(R6)NH; R6 is selected from hygrogen and Cl1_3al kyl optionally
substituted by hydroxy, 10 nethoxy ant imethyl S(O)a wherein a is 0-2; or a
phar rraceutl cally acceptable salt, solvate, solvate of such a salt or a

pr odr ugmeHstsyhcarhgaoy ez asvhasm vimethoheh3 ﬂ@*@ﬁ@%dr@bmoﬂhlﬂmply%, R5

Izsrrg%/ﬂ;/ ’ii%‘ihgg?% dl'bﬁ%rgf?ibﬁﬁ% %ﬁit%%éﬁﬁmﬁiw PJI%T r@%’?@ydrogen and
wi th t henepydhi lfl@caffr fzyRlcagitehdyem éﬂh@xyg 01, 14 3Ufedthh d%@-l%én%othlazepme
HOC( O) CH( Ro) N ydroxynet hyl and i's hdroxymefhy - R3 1s not

hydr ogeh.l-digke- BémllbuWBAPhﬁmHt%mﬁwﬁhm&{Md(K)h@ [Ab6Se ]l shrhoadre are sel ect ed
(e @aap@&ggg%aﬂ@; SR P e R b s ey e AL 0 8- (N

} car banpydzortiRyMe; 2, 3, 4, 5-t et rahydro- 1, 5- benzot hi azepi ne;
1, 1- di oxo- 3, 3-di butyI - phenyl -7-methylthio-8-(N1
(R -a-[ Nl- 41(33) -38- @hu@bﬁwﬁm)ﬂyﬂ-mﬁmltbw&MYR)}@&NZ«S) 1-carboxy-2-

%]_Cir 3?30 l)gef%l)’ﬁ?%é%@?‘ﬁ%beaﬁgﬁ] t an 91]('){(% gggz %qtt]rlf derg I nﬁe benzothiazepine;
(R -a- [ N1-4ibR)-35- aaaﬁ@,px eﬁwﬁmeﬁghﬁmml{%n&sﬂv gsfl carboxy-3-

ar banoyl met hoxy) - 2, 374, 5-t et rahydro- 1, 5- benzot hi a

1, 11Qi OKM@l@dmlolepbepy@cmfmemyyl-]Wanlt}hgllbalhoyi{r&tl(obdy) -2, 3 4 5 tetrahydlo 1,5-
(R -a- LBI g?&t‘ 1 car boxy-2- net hyl propyl)car bam)yl]benzyl

} car banBY4 V.2 3,4, 5- tetrahydro 1, 5- benzot hi azepi ne; 25

1, 1-di . OR8N ($)-1- 3-
(R) - a f?rq ((ﬁ?’go glfb%ig%{ %g;}ﬂ Q’%{}g JSTR réltig%és @'{gﬁ%@;gg{;} 5BD8583 _ 33
met hyl bnterpmrybembg&h@ﬁﬁnnWl}carbamoylmethoxy) -2,3.4,5- tetrahydro 1 S-benzothiazepine;

car ba msthx 4, 5-tetrahydro- 15benzoth|az
g di 0 J:donedd Bé%ﬁaw?% bRy ey PW'ﬁ%%@g%[M ¢)-T carbokyethyl)

R e
3 o 3R A5 AU st
1,1- dl OX,d-cBoﬁe Gj3bd1bwﬂy} 5—-p[hhﬁ;}ﬂ577| mEt-hlthlltbyil (NN{QR)&x([N- {(S)-1-carboxypropyl)
(R-a-[N-((S)-I-carboxy-2 hydr oxypr op 2) car_banoyl ] benzy ?,

} car ban®arPsrae Hirgyhydpoxybanayl }@éiham@yhmshq yg %ﬁzt@ﬁfwarzhbﬁr’;@mothlazepme

1, 1-di ib

(- o LB S ORI TG L BB i pgmoprobec)

car bamydrﬁahbﬁ]%)hyar&cyﬂel’ﬁzyl }%bfb%ﬁﬁb?frﬁbtﬁm@r Q?Jﬂ,git&kﬁ@ﬁﬂi 08-benzothiazepine;
1, 1-di oxo- 3, 3-di but yl - 5- phenyl - 7- nethylthlo 8- (N

(R 2&- [ N1- ((1()13) -3.B= d;bmtybﬁ gnyl- 7-methylth10 8-(N-{(R)-0~[N'"- g(S) 1-carboxy-2-
methylpropyl)carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-
benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N'-((S)-1-carboxy-2-
methylbutyl)carbamoyl]-4-hydroxybenzyl } carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-

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

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



10 rnet hyl sul phonyl pr opyl ) car banoyl ] benzyl

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

1, 1- di oxow®,28e4diobgwy| - 5- phenyl - 7- met hyl t hi 0- 8- ( N-{ PCT/GB2003/002978
(R-a-[N-((S)-1-car boxy- 3- nesyl pr opy&)car barmoyl ] benzyl

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

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

(R-a-] 117(0([ §ZPIEar boxyet hyl ) 15 car banoyl ] - 4- hydr oxybenzyl

Lo GBS A AN RN

(R -a-[ Mleﬂ(ﬂﬁ)oeihﬁﬁagﬁ?ognmwdmxmﬁbﬁmmbdmcﬁdmmbﬁy)ybg Az {etrhhydro-1,5-

car banoyl met hox -tetrahydro-1, 5- benzot hi azepi ne;
1,1-dio @@t@amﬁmﬁw 5- phenyl - 7- rrethylthlo 8- (N-{

(9,8 (N 6hR ol SHLAPORN M) pebRIPA el ttevlol
1, 1- di om@ls’iﬂphlbﬂémgbémﬁm@yl -47rryamxfykséﬂzly1 ar%afnUyImethoxy)-Z 3,4,5- tetrahydro}—

(R-a-[N - car boxy-2- met hyl propyl)car barmoyl ] - 4- hyd f oxybenzyl
car bam}}ﬁ@nﬁ@)@wﬁmng 4,5-tetrahydro-1,5- benzot hi azepi ne;

8 e oM SN TR RN Ot rgistsency

car bano 2 2mdy-4Syidedy® aBroy. -
1, 1- di oiﬁodggl mgl(;)?%)rgtr;ll)-,}-ph}tgﬁ@l ?H%uemtm gﬁesti?%@p%%@gmﬁm((sm

_ catoxpergothipgeninenut yi ) car bam)yl ] 4- hydr oxybenzyl

b 5 5 . B AU BB 502

(R -a- [Nleﬂ(d;@mgzr)@ébﬁﬁeﬁynz @&mgéﬁw@bﬂmnbgﬁ&éﬂmy 23,45 hyeihguidr ez y |

} car banmoyl net hoxy) - 2 4, 5-tetrahydro-| enzot hi azepi ne;
1, 1- di okenzvtigaztphist yi - 5 phenyl - 7- met hyl t hi 0- 8- ( N- {

}oar bambyreEh B Spen it Rl U G S38R st s G003 002978
- 3415 bepzatyNnapeiynR arbliml)g upmr&(ﬁeﬂiﬁraamm%yM@tﬂxk N2, %ﬁ?‘tﬁ%@cﬁen s(.N{

(R-a-[N-((S)-1-carboxy- nmet hyl't hi oet hyl ) car bam)y Zyl
car banopeurettiasepine? 3, 4, 5-t et r ahydr o- 1, 5- benzot hi azepi ne;

(1R)1 gl F;il’cl %f’% gfb(ﬁbg gﬁggﬂﬂefnﬁf}\nﬁh{]‘)y%‘m)ﬁ@ ‘H&N &(&? - LRTRPEY- 34 hydr oxybenzyl
L2y oA o 20N By o AN g e
1,5-benzothiazepine; or

20 | 1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-a-[N'-((S)-1-carboxy-3-
mesylpropyl)carbamoyl]-4-hydroxybenzyl } carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-
benzothiazepine;
or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof.

Additional suitable IBAT inhibitors having the above structure are selected from:

25  1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-o-[N"-((S)-1-
carboxypropyl)carbamoyl]-4-hydroxybenzyl } carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-
benzothiazepine; or
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N'-((S)-1-carboxyethyl)
carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine.

30 Further suitable IBAT inhibitors are those having the structure (HI):



mesyl et hyl ) car banoyl ] - 4- hydr oxybenzyl }

car banoyl net hoxy) - 2, 3, 4, 5-tetrahydro-1,5- 10 benzot hi azepi ne;

1, 1- di oxow®,28e4diobgswy| - 5- phenyl - 7-net hyl t hi 0- 8- (N- 1 PCT/GB2003/002978
(R-a-[N-((S)-1-carboxy-2- nethoxyethg%)carbannyl]-4-hydroxybenzy|

} car banoyl net hoxy) - 2, 3, 4, 5-t et rahydro-I; 5- benzot hi azepi ne;

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

(R -a-[N -((S)-1-carboxy-3 15 net hyRt’hi oppopy! ) car banoyl ] - 4- hydr oxybenzyl
} car banoyl net hoxy) - 2, 3, 4, 5-t et r ahydro* - benzot hi azepi ne;

1, 1- di oxo- 3, 3- di but yI - 5- phenyl A etk 8- LN

(R-a-[N-((S)-1-carboxy- 3-
nethylsulphonylpropyl)carbannyga 4. hydk oxybenzgt }
car banoyl met hoxy) - 2, 3, 4, 5-tetr B@nzothiazepine; or 20

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

(R-a-[N -((S)-1-carboxy-3- nesyl propyF) sar banoyl ] - 4- hydr oxybenzyl }
car banoyl met hoxy) - 2, 3, 4, 5-tetrahydro benzot hi azepi ne; or a
pharmaceutical ly acceptable salt, sol™afg, solvate of such a salt or a
prodrug thereof. Additional suitable |BA )inhibitors havi ng the above
structure are selected from 25 v
1,1-dioxo-3,3-dibutyI-5-pheny|-7-neth¥h?ﬁio-8-(N—{ (R-a-[N-((9-1
car boxypr opyl ) car banoyl ] - 4- hydr oxybenzy

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

1, 1-di oxo-3,3-di b | - 5- nyl - 7-met hyl t hi o- 8- (N
(R-a-[N-(( %ﬂfj!s—-@%bﬁf@@%ﬁﬁ) car ba)r/myl ] benz§/I %

car bamoy| net k) cR?R?% KR A HIRA tat ifMPRNRAENT PR §P] 21)839 Fur ther

suitable IBAT inhibitors are those having the strutture 1) : WO
2004/ 006899 POF/EBI008/RICR2OFIected3HoR hgkragtn, @.¢RkS] dNCilsabkeRyl an@Sh@otRér i6R3) |

(H) Vm%élgci:tgd fr'(\)/%l &Jls_Gaikc}:l'l_%f ngalliel?lll}:lzl; 21
R’ is selected from halo, nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto,
sulphamoyl, Cy.galkyl, Cy ¢alkenyl, C,.¢alkynyl, Ci.¢alkoxy, Cy.¢alkanoyl, Ci-salkanoyloxy,

10 N-(Cyealkyl)amino, N,N-(Ci.¢alkyl),amino, Cy.¢alkanoylamino, N-(C.salkyl)carbamoyl,
N,N-(Cy.galkyl),carbamoyl, Cy¢alkylS(O), wherein a is 0 to 2, Cy¢alkoxycarbonyl,
N-(Cy.salkyl)sulphamoyl and N,N-(C,.salkyl);sulphamoyl;

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

R2, RY RS

R11 |
1 N
RT —
0]

10
15 R

(HIA)

R* and R” and the other of R® and R® are independently selected from hydrogen, halo,
nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Cy_4alkyl,
Cz.alkenyl, C; 4alkynyl, Cy_salkoxy, Cy.4alkanoyl, C;salkanoyloxy, N-(Cj.4alkyl)amino,

20 N,N-(Ci.aalkyl);amino, Cy.4alkanoylamino, N-(Cy.4alkyl)carbamoyl,
N,N-(Cy.4alkyl),carbamoyl, C;.4alkylS(O), wherein ais 0 to 2, Cialkoxycarbonyl,
N-(C.salkyl)sulphamoyl and N,N-(C_salkyl),sulphamoyl; wherein R* and R7 and the other of

R® and R® may be optionally substituted on carbon by one or more R%;



5 M is -CR22R23- or -NR24-; provided that if ML is -NR21-, M is
-CR22R23-; One of R and R2 are selected from hydrogen, Cl1_6al kyl or

C2_6al kerwyD 200udhot89e ot her is selected from Cl_6al kyl oPCTHERadk®ryB;, R3 is
selected fromhalo, nitro, cyano, hydrgxy, am no, carboxy, carbanoyl,
mercapto, sul phanoyl, Cl_6al kyl, C2_bdarkenyl, C2_6al kynyl, Cl_6al koxy,
Cl_6al kanoyl, Cl1 6al kanoyl oxy, 10 N-gC1 6al k I)am no, NN-(Cl 6al kyl ) 2anmi no,
Cl_6al kanoy! &isn@:. -N(]({bh S@kyq)l)-@éi(Ba)ﬁDyﬂleremIR N6 lairogral deydycalkat dalrtpigl0-

Cl _6al kyl S(O)a wherein a is 0 to 2, Cl_6al koxycarbonyl,

N- (Cl_6arf kyl ) sul phanmoyl and NN (Cl _6al kyl ) 2sul phanmoyl ; v is 0-5; one of RS

and R6 is a @aulydibgém ONMAIRY EirBdcyclyl or Bdde whaiNR® Ra & DpfdAuIIP
(HHA) R4 and R7 and the ot h}er of R5 and RGIBg}r’dgﬁl ndg endentlgnb sel ect ed from

hydr ogeRubsiiiited omearpen by gager mnsﬁeﬁub%yuer&&ﬁe#mtedcfa@m& angd ébﬁﬁmﬁlsaldrrer capt o,

Sélil 22 ?Egﬁﬂ(% g lyyfl@c}\lrl_f% Eﬁal}l%{l?%"lﬁﬁﬁq .lalt’ nlt%%e%%ké%y%yepim %11 4§.gpl§ﬁfﬁ¥ed b% a gr%lukanoyl

Cl. 4al kaeiegtbdifmnn‘,{ N—(CI 4al kyl ) car bam)yl N N-(Cl _4al kyl ) 2car banoyl ,
Cl_4al kyl S(O) a einais 0to 2 d4- 4al koxycar bonyl ,
N-(C1_ 4a| kyl HWO%QH Ndi( c1 4al kyl) 2sul phanoyl : wherein R4 and R7

dth h ® 5 I b
or mor 6 (lgzt25e|Rv1\o£ U AR TR PRIGR R R Py esian by e

(O b- ohete@dyelal; or RbhardR ) tdsgethes fd)m[ng@di{ylcme @]helﬁl-:d RiflanaRd’ or R a06d R2: R8 i s

ot 1G0e e el SRR GREY Sl B BL BT Vitabbon BSHF bl Blidersa 1rom

R26; andelshied Bom RT; Sai Yheéreidat %@H&Eﬂoﬁ&clﬂ%ﬁﬁ%nam N}ﬂmegr MdPnitco éﬁ .
nitrogen may be optionally substituted a group selectéd from RO is

hydr ogem&yrbC@tlﬂmlbwubStRm@dézycbannmr@eRl ndependent I y sel ect ed from
nyr ogen, sl @BrSCHEIL o DL SLREYSL L IO ) S oLt
substituted on carbon by one or more substituents selected from R3°, and wherein if said

15 heterocyclyl contains an -NH- moiety, that nitrogen may be optionally substituted by one or
more R*;

RBis hydrogen, halo, nitro, cyano, hydroxy, amino, carbamoyl, mercapto,
sulphamoyl, hydroxyaminocarbonyl, Ci.jpalkyl, Cy-joalkenyl, Cz joalkynyl, Ci.jpalkoxy,
Ci.palkoxycarbonyl, C;.jpalkanoyl, C;.jpalkanoyloxy, N-(Cj.jpalkyl)amino,

20  N,N-(Ciapalkyl)amino, N,N,N-(Cy.jpalkyl)sammonio, C;.jpalkanoylamino,
N-(Cj.ipalkyl)carbamoyl, N,N-(Ci.jpalkyl),carbamoyl, Cy.19alkylS(O), wherein a is O to 2,
N-(Cy.1oalkyl)sulphamoyl, N,N-(Cy.joalkyl),sulphamoyl, N-(Cy_jealkyl)sulphamoylamino,
N,N-(Cy.jpalkyl);sulphamoylamino, C;.jpalkoxycarbonylamino, carbocyclyl,
carbocyclylCi.jpalkyl, heterocyclic group, heterocyclylCy.joalkyl,

25 carbocyclyl-(C1_1oalkylene)e-RBZ—(Cl-malkylene)r or
heterocyclyl-(C1_10alky1ene)g—R33-(C1.walkylene)h-; wherein R" may be optionally substituted
on carbon by one or more substituents selected from R>; and wherein if said heterocyclyl
contains an -NH- group, that nitrogen may be optionally substituted by a group selected from

R, orRPisa group of formula (HIB):

30



10 together may be independently optionally substituted on carbon by one or
nore substituents selected from R28; and wherein if said heterocyclyl

cont ai ns W0 200MH068Mi ety, that nitrogen nay be optional PgTaIH280F/M02978d by
one or nore R29; R12 is hydrogen, Cl_4gLkyl, carbocyclyl or heterocyclyl;
wherein R12 may be optionally substitlted on carbon by one or nore
substituents selected from R30; and wherein if said 15 heterocyclyl

cont ai ndBSFINH i ety, that nitrogen may be optional |y substituted by one

or nore R31l;x RL3yirSHhy h 0,..Al i
car banoyl , ner captdgg) sﬁpgﬁ ab ?oé);(@?n’ %égﬂg%oﬁxfégﬁk g}lﬂd}f),gen or
C2_1loal Khmyllkyl C2_| oal kynyl, Cl 1oal koxy Cl. 10al koxycar bonyl ,

C _I oal kanoyl14G . | oal kangyl ox N-(Cl-ioal kyl )am no, 20

NN-(C I oal kﬁ) Mdﬁ%enﬂrﬁfy lkél? | oal kyl ) 3ammoni o, Cl_| oal kanoyl ami no,

N- 10al kylp1e | wh

Vv ( gtral by L ahORut indibldel Sabdad R BT N Cud 02U, By oner ef

(l\;_( ICl : culikgy |C§i@laib motyh meeyéagia, solpharip; Cgalk}déﬂzmll??ﬁﬂgwklfﬂho pwﬂk |€®ﬂ6ﬁmgxy’ .
oa ar r of car al eterocyclic

gr oup, éﬁéﬁﬁqﬂy r% %qgap?yé?’%ll\;)&c%% kﬁa yel 'R/& % 1)éne) e d

R32- (C d¢ @k&ﬁdwﬁﬁhﬁ NYC,. Mﬁy&%oyi Mﬁl(c %ﬂcmbﬁﬁ%e% 1-6alkylS(0),
33-(d IoaI kyl ene) h-; wherein onal Iy su ifuted ‘dn car bon
by one GYhefmmélssles%QluélﬂipSY@eb@Ul é‘él(@lrsélﬂﬁygt&(iphml,\/\her ein |f sai d

cubd ¢ e N BUBRerR R B0 Bt eyl bR PuERn RO 8RBy W
(H B): Rdeperilentll @puoﬂaﬂ'l?@f%ﬂltute@o%cﬂboﬂ-ﬂtﬁ onégr Iﬁbﬂeﬁhbm&ﬁé)gél&@&ﬁ?&n R*,

PCT/ GB2003/ 002978 ~-37- wherein: X is N(R38)-, -N(R38)C(O-, -0-, and
-S(0 a AndMdeEihifsaiddetprocyghd) coging gn RYdr 5@@9, thpt nitrogepamy be optionally

hydr ogen, mf’gg,d_gﬂld{éydup sélea%ﬁfﬁ)ﬁgEMG are independently selected from

hydrogen cyano, rdxy, am no, carbanoyl, mercapto,
sul phanoyl , <RE’7 " Badelegted ffon Bﬁdrbgemy haloﬁitxﬁast}lanQWydr(ﬁJ;fLﬁmiﬂoobeam@l#GaI kanoyl ,
Cl—?gl | k?r?ecr) alp?(;( sulp%&oyl‘l%%r %yan%r%c%?bonly\}{\l- 1?(|)a11?y?l (ll(zylloe)dl%gnrgl an 1oalkynyl,
Ci.roalkoxy, Ci.joalkanoyl, Ci.jpalkanoyloxy, N-(Ci.jpalkyl)amino, N,N~(C;.jpalkyl)amino,
Ci.i0alkanoylamino, N-(Cj-jpalkyl)carbamoyl, C;.jpalkoxycarbonyl,
N,N-(Crq0alkyl)ocarbamoyl, Cr.10alkylS(O), wherein a is 0 to 2, N-(C;.jpalkyl)sulphamoyl,
N,N-(Cy.1palkyl)ssulphamoyl, N-(C;.jpalkyl)sulphamoylamino,

20  N,N-(Ci.poalkyl),sulphamoylamino, carbocyclyl, carbocyclylCy.joalkyl, heterocyclic group,
heterocyclylCj.jpalkyl, carbocyclyl-(C1-10a1kylene)e-R43 -(Ci-10alkylene)s- or
heterocyclyl-(Cl_loalkylene)g-R44—(C1_malkylene)h-; wherein RY’ may be optionally substituted
on carbon by one or more substituents selected from R*’; and wherein if said heterocyclyl
contains an -NH- group, that nitrogen may be optionally substituted by a group selected from

25~ R*®; or R is a group of formula (HIC):

ﬂi

(HIC)
wherein:
R is selected from hydrogen or C;.4alkyl;
30 RY is selected from hydrogen, halo, nitro, cyano, hydroxy, amino, carbamoyl,

mercapto, sulphamoyl, Cy.¢alkyl, Cy galkenyl, Ca.¢alkynyl, C; galkoxy, Ci.galkanoyl,



Cl1_6al kanoyl am no, N-(Cl _6al kyl ) carbanoyl, NN (Cl _6al kyl ) 2car banoyl ,

Cl 6al kyl S(O)a wherein ais 0to 2, Cl 6a| koxycar bonyl ,

N-(Cl _6alwol2psudoptsanoyl , 10 NN- (Cl _6a| kyl ) 2sul phanoyl , (Pe?trk!mzyﬁsl/qolzwsr

het er ocycl i c group; wherein R15 and R may be independently optionally
substituted on carbon by one or nore stbstituents selected fromR41; and
wherein if said heterocyclyl contains an -NH group, that nitrogen nmay be

opt i onaCl- galkmbbﬁyxwédsaﬂiwl)amgn@%Nﬁaledkﬁhtamnmmkawmmmo,se| ected from

Qﬁ?[)ﬁ%ﬁ&ﬁ R S R R R S v

-1 oal @PMkox@barb@ﬁﬁka(@YIsalk}@ﬂsulphainbﬁnWVIQ@yeaIIN{Xzﬁlp_ha@ﬂiyK)daﬂﬂﬂyﬂ?L or

NN-(C | oal kyl ) 2am no, |s0al kanoyl am no (C1_I oal kyl') car banoyl ,

c |oa‘h%ﬁryéyéﬁlmﬁ9mp, whqrq\Kf @pay l@ﬁazméwepé@ﬁ#mﬁa@wﬂl'y @bstltea@rikaﬂ B{OpPer ei n a
(o Pelrel S Bl St aRaCE s it (iRt aﬁ%ﬁﬁ{*@wﬂ

car bocygloyp, thstanbogemhy}lﬁélgptmhky Isubsti&itaﬂgca/ gloup sgeettpfrom R

het erocycl yl C], | oal kyl ocycl | oal kyl ene)e R43-(C | oal kyl ene) 1-
or heterocy y’FS%@te‘ii gr&l“i}ﬂ ‘éﬁ’é‘f‘b CP&'Z‘I-QP P@Lml’%aﬁnpé??é“’rﬂ’)aﬁ‘oy VREFAD R17 nmay be

opt i onagd_{ %@@étﬂwéﬁé J%a%ﬁﬂo& Fo\g 190%,9 all{HﬂgPC%lﬂm})nW@?t&ll&%keCt ed from

RAT, heterocyc con al ns an - NH
ni trogeﬁl-ma},kobﬁzadmnlybrfalwai'kaﬂmﬂsf?hﬁaaﬂ(adoﬁyxyal\gf@upalkﬁ)mne,d from 25 R48; or

21 SR o S i ™

hydr ogeg. afleyl Bhﬁbﬁfh PWW-QC b I‘QE }h@(‘ﬂ% vhereftRs GaPH®,
sul pharrjli)yy(lchh’i‘tJ 6) Oy eny?gg@ér aéHBy 11 g kgrxey, Cl_6al kanoyl ,

VO 2ooM&%&@&W@@a@ﬂswmmz@ﬂlaalkylf&suloharaaﬂkuf(@yho@ligﬂ)swpbmosé@mm;ot ) ani no,

N { & B SRR B P A ol o e, 5™
Cl_6al k@aws@eg@oy oalkht; ﬁ@lsno@%n@ygrbwlhe&myiglcﬂ\l%lk@ 6al kyl) 2sul phanoyl ,

car bocycl het er ocycl i g@oup wher e may be independently
opt}onafat O@Gbéi(Ct wﬂ]@dle@@et?ar- liylerdr®Tor nore substituents sel ected

from RSl;l'eteI%ng(:lW@&l_10arﬁ<§léne§ggk - 1_10%518'?%(éihxlwl¥e(?&£ ﬁlmﬁla?ﬂe hwé'i)endently

optionally substituted on carbon by one or more R>’; and wherein if said heterocyclyl contains

an -NH- group, that nitrogen may be optionally substituted by a group selected from R,
p is 1-3; wherein the values of R" may be the same or different;
20 qis 0-1;
r is 0-3; wherein the values of RS may be the same or different;
m is 0-2; wherein the values of R!? may be the same or different;
n is 1-2; wherein the values of R® may be the same or different;
z is 0-3; wherein the values of RY may be the same or different;
25 R* s selected from hydrogen or C;.¢alkyl;
R* and R* are independently selected from hydrogen, hydroxy, amino, mercapto,
Ci.6alkyl, Cr.¢alkoxy, N-(C,.salkyl)amino, N,N-(Cy.salkyl),amino, Cy.6alkylS(O), wherein a is
0to2;
R*is selected from hydrogen, hydroxy, Ci.salkyl, Ci4alkoxy and Cj.salkanoyloxy;
30 R% is selected from halo, nitro, cyano, hydroxy, amino, carboxy, carbamoyl,
mercapto, sulphamoyl, C;_salkyl, Ca.salkenyl, Cy4alkynyl, Cyqalkoxy, Ci.salkanoyl,
Ci.4alkanoyloxy, N-(Ci.4alkyl)amino, N,N-(C1.salkyl),amino, Cy.4alkanoylamino,
N-(Cy.4alkyl)carbamoyl, N,N-(C;_salkyl),carbamoyl, C;.4alkylS(O), wherein ais O to 2,



group, that nitrogen may be optionally substituted by a group selected from
R52; R20 is selected fromhalo, nitro, cyano, hydroxy, am no, carbanoyl,

mer capt o, wonb4phesveyl , hydr oxyam nocar bonyl, Cl_1loal kyl PCTA:R20e/ doearg| |

C2_l oal kynyl, Cl1_1l1oal koxy, Ci1_10al koxgld:ar bonyl Cl_I oal kanoyl

Cl_| oal kanoyl oxy, N-(d _ioal kyl)am no,“"10 NN-(CI I oaI kyl ) 2am no,

N, N, N- (4 _1oal kyl ) 3anmoni o, C1_| oal kanoy! ani no, (Cl_10al kyl ) car b%m)yl

NN- ( C1 Coeﬂllf@wegbgmdaww 4a11©r1>subamylar@%%m@kﬂ)ﬁulipﬁamoylowberem R

N (cr 12 YRR Yprionly SoboghRed K b bP PR e RS i o,
c _l oal koxchF‘oRﬁ{;ﬂéPnR% RﬂaRﬂpR%zinyle”@&rlbd@pmﬂadﬂ@seleotaﬁlfwm hdletgtocyclic

group, heterocycl yI C _loal kyl, 15 carbacyclyl-(Cl | oal kyl ene)e
R53- ( Cl °Ya84y )apnncbparbamoyl mercapto, sulp. amoyl hydroXyamindcarbonyl,

het | 0 b
mdaperdbirtioh St Rany S MEIBRR e AR o 7 ana

wh nCi.-foakk aﬁmnl(z)b Ldlk Jg N- 2 , that nit b
opt irglna&i " E’é’w {ed %@1 X g’ﬁi?m”ql oot o ‘°df“Crt’3) gtRBmmBP 's 1-3; wherein the
val ues Nﬂl ﬂ*ﬁl}( @aﬁemaﬁepaaw ( 1219k§ %rbgmf‘lyl’r is 0-3; wherein
the val yeg &@bloﬁﬁﬁ)%ﬁﬁba&%yf U5 I&ﬂfﬁs@? {rghérfaﬁ‘xraei@b 1o Z”M(g_ 9‘&%«3’} N gﬁﬁhé‘y 1t he

val ues of the” sane or di rent n e val ues
of R8 B VER 1b=lt1by1$anbhamoyis Nf(@nmatkyl)sulphfgwylamnmer ein the values of R19

f 1 | ected f
B e G phanib Baininge Gasrabire AT EEUE FEAYEr ogen. nydr oxy,
am no, ERPEFBHAC, 1o ﬂa;dGHétEbUc?lclféjgr reeYocybylEl L@;ﬁﬁt}hkyl ) ami no,

NN- (C1_ 6a|ky|?2amno kyl a wherein ais 0to 2; R4 is selected
from hy@:ﬁfb@fe’ﬁ ylﬁ@dm@lkylen@al?éa(%ymal mw)morzoxy and Cl_6al kanoyl oxy: 30 R25

Is sele al a )
mer capt% oLt ﬁydﬂnandg)}?aﬂ{y&l © y(ﬁ X %gcyhelﬁfggénﬁ'erm ziéﬁyltigxém Z[gﬁ | KOX
Cl_4al karoR’ may®k idatpeadaityopriondity ﬁbstﬁatekbdn)oafboﬂm Ixbhof Glord RPK yihd 2am no,

Cl_4al kanoy! ami no N (Cl _4al kyl ) carbamoyl, NN-(C 4a| kyl ) 2car banoyl ,
C1_Yal k‘yhg@m)lésmbﬁ@r%yalyrgor@alm)a@ -NipreroppAheorgegsTimey tEauonabn2978 - 39

cd _4al kﬁ%ﬁﬁ@ﬂf@%{ %mht) Q{]’éeté@fg ﬁ@ul phamoyl and NN- ( Cl. 4al kyl ) 2sul phanoyl ;

wher ei n epen e 6LyR'g'éptlonally substituted on carbon by one
or nore R67; Rﬂkﬁ AR RBIRCRR dl{éztme ﬁBépeﬂdﬁht]?EsEIeﬂted fiamdependent | y
sel ected fromhal @, nitro, noyl ,  mer capt o,

oul phangwalk}ﬂ,);g]r@Wgﬂylngb@%w&onyp R A R Ay 2 R ol AR
N,N-(Cj.¢alkyl),sulphamoyl, Cy.¢alkoxycarbonyl, carbamoyl, N-(C;.salkyl)carbamoyl,

20  N,N-(Cjgalkyl),carbamoyl, benzyl, phenethyl, benzoyl, phenylsulphonyl and phenyl;
R¥Z, R3, R®, R* R%, R*, RY and R%re independently selected from -O-, -NR®-,
-S(0)x-, -NR®C(O)NR®-, -NR®C(S)NR®-, -OC(O)N=C-, -NR*C(0)- or -C(O)NR®-;
wherein R® and R® are independently selected from hydrogen or C;_galkyl, and x is 0-2;
R® and R re independently selected from halo, hydroxy, cyano, carbamoyl, ureido,
25  amino, nitro, carbamoyl, mercapto, sulphamoyl, trifluoromethyl, trifluoromethoxy, methyl,
ethyl, methoxy, ethoxy, vinyl, allyl, ethynyl, methoxycarbonyl, formyl, acetyl, formamido,
acetylamino, acetoxy, methylamino, dimethylamino, N-methylcarbamoyl,
N,N-dimethylcarbamoyl, methylthio, methylsulphinyl, mesyl, N-methylsulphamoyl and
N,N-dimethylsulphamoyl; and
30 e, f, g and h are independently selected from 0-2;
or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof.
Additional suitable IBAT inhibitors having the above structure are selected from any

one of:



5 Cl1_l oal kyl, C2_loal kenyl, C2_10al kynyl, d _I oal koxy, Cl1_I oal kanoyl,
Cl | oal kanoyl oxy, d _10al koxycar bonyl , N- (Cl. 10al kyl ) ami no,

NN- (Cl | oabkydyy@essbno, N, N, N- (C1_10al kyI ) 3ammoni o, Cl. POaldezoaydo29r8no,
N- (CLl. 10al kyl ) carbamoyl, N, N (d _I oal ‘ﬁl ) 2car banoyl, d _Ioal kyl S(O a
wherein ais 0 to 2, N(Cl_10al kyl) sul phanoyl ,

N, N- (CL. 10al kyl )Zsul phamoyl, N-(Cl_10al kyl )sul phanmoyl am no,

NN- ( C KJda)rﬂrmS}lzbdiqmﬁm&lb/hmbuQ,l Sthen@laT-k@xdeﬁnlda&-rﬁM{E(R?-nfewfﬁ%d(&b&-@) -

Car booy GRYPRER Phaprpnn ety eabrgsisnenTiwbipimelion e 24 5-

het er oCygGlanl d&%Jb@ﬁidth%ﬁ.) - R60- (C1_ 10a| kyI ene) h-; wherein R26, Rea, R30,
R36, R41, RA7, R51 and R 57 may be independently optl onal Iy substituted on

car bon W )elmalse} 1-hboxe-REBy1- &rbdtylij piiveyleT-meitiylthad-8H(Nel(B)-0ePE(JA(S D@ pins an

el et olFs S RgAl S P smudroXisy DR ey eni e e e KNG ko or o

i ndepen@g@ﬁhg,&ospl %glt,ﬁﬁlhlgi fRe; C1. 6al kyl, C1. 6al kanoyl, Cl1_6al kyl sul phonyl ,
sul phanmoyl, °N- (Cl _6al kyl) Sul phanoyl , N N (C _6al kyl )Zsul phanoyl ,
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sol yat eﬁre%demaiyq)r@desmmo@nsﬁtﬂe@ﬂ a pr odr ug thereof. Additional suitable

| BAT in tors having the above structure are selected from an Y one of:
WO 2004/ 006882 peticad axpestod sherigventiny ap {BAT inhidifer ona pharmaceutically

1-di OXOREQt(:g{aP%I) sag Q"&%Qfé sorvRls%hen’a SRLSY ﬂrgéh(dg 8 &5¢ id an IBAT inhibitor or a

(R-a-[
(R) - 5- ( Pharthadeuticall p ageptableysdht oheréufxy| ) car banoyl ]-benzyl

y car banoyl m%ultéﬁg pl%armaceutlcaltlye Ecrc%Q gle%al%s é‘rf tEee szo%ter&)gégurlu{; or other
20  compounds disclosed herein, are, for example, an acid-addition salt of a compound of the
invention which is sufficiently basic, for example, an acid-addition salt with, for example, an
inorganic or organic acid, for example hydrochloric, hydrobromic, sulphuric, phosphoric,
trifluoroacetic, citric, acetate or maleic acid. In addition a suitable pharmaceutically
acceptable salt of a compound which is sufficiently acidic is an alkali metal salt, for example
25  asodium or potassium salt, an alkaline earth metal salt, for example a calcium or magnesium
salt, an ammonium salt or a salt with an organic base which affords a '
physiologically-acceptable cation, for example a salt with methylamine, dimethylamine,
trimethylamine, piperidine, morpholine or tris-(2-hydroxyethyl)amine.
The IBAT inhibitor compounds disclosed herein may be administered in the form of a
30  pro-drug which is broken down in the human or animal body to give the parent compound.
Examples of pro-drugs include irn vivo hydrolysable esters and in vivo hydrolysable amides.
An in vivo hydrolysable ester of a compound containing carboxy or hydroxy group is,

for example, a pharmaceutically acceptable ester which is hydrolysed in the human or animal
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Experimental
The following four in vitro examples (Examples A-D) illustrate how calcium salts
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may be used for lowering the bile salt concentrations in aqueous solutions. These experiments
25  illustrate the underlying mechanism for bile acid sequestering in vivo.

Example A Reduction of the concentration of taurocholic acid in simulated intestinal fluid

caused by addition of calcium chloride

A solution simulating the human intestinal fluid in the fasted state, FaSSIF, was

prepared by dissolving the following components in deionised water:

30 Sodium taurocholate 31 mM
E-phosphatidylcholine 075 mM
Sodium phosphate 287 mM

Sodium chloride 105.8 mM
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Sodi um t aur och@NREe 3. 1 Wed@@ﬁb%?fr?&ﬁ‘ﬂ?ﬂ&lﬁﬁfl? ne 0. 75/’*?%1"3@&?1 um phosphat e
28.7 mM Sodi um chl ori de 105. ”M/MBDZOOM 006899 PCT/ GB2003/ 002978 -42-
The pH was adjusted to 6.5.

A 0 0.0943
B 1.5 0.0933
C 14.9 0.0890
D 224 0.0843
E 29.8 0.0783
F 44.8 0.0735
G 74.6 0.0718
15 Table A

A precipitate was formed in all samples immediately after calcium chloride was
added. Furthermore, the amount of precipitation appeared to increase with increasing added
volume of the calcium chloride solution. The bile acid analyses shows that the concentration
of taurocholate in the aqueous solution decreased with increasing added amount of calcium

20  chloride.

Example B Reduction of the concentration of bile acids in agueous solution caused by

addition of calcium chloride

A solution containing a mixture of bile acids was prepared by dissolving the following

components in deionised water:



A separate solution of calciumchloride was prepared by dissolving 149.2 nM
of the salt in deionised water. 5.0 ml of FaSSIF was added to each of 7

gl ass vi awe.2004/dopgen vol une, varying fromO 5 to 0.5 mPCTaIB20¢B00CEBCi UM
chloride solution was added to each vigl. Each sanple was inspected
visually immedi ately after the calcium™chloride addition. A volune of 1.0
m was wi thdrawn from each sanple and centrifuged for 20 mns at 14 000
rpm The cl e%‘?dlglﬂdéhml@m of ea@-msa’rﬂMe was coll ected and anal ysed with
respect to it i nt. The an ses were carried out using a bile
acid anal ysig&}éﬁr{ﬁ&k?}éﬁiﬁfe%% oys ?g an%zym&ti c colour reaction. The
concent r at i oBodifimhirscgleacyctiolate pr0pértindhal to the colour intensity which
is determ ne y s%ect r ophot onet ﬁé T&R/'Ie A. The effect of cal ciumchloride
addition to anehghiia he t aur ocHdftat concentration as reflected in the
sanp e absorfe . enzy iC | our reaction. Sanple Added anount
of n‘?al cium cﬁ@??@g{lg@%@ ance ??FWFI;MA 0 0.0943 B 7.5 0.0933 C 14.9
0.0890 D 22TESOuffedt3 E 29.8 0.8F¥83 mM44.8 0.0735 G 74.6 0.0718 15
Table A A prgci.pitate was fornmed,ln all .sanples imediately after cal cium
chl ori de wasgo‘iig‘&ecgiorﬁﬁrt her nor e,léq?hemé/r[rount of precipitation appeared to

i ncrease W tihd pghRASURLLcadsled. vol ume of the cal ciumchloride solution.
The bile acid anal yses shows that the concentration of taurocholate in the
aqueous sol ubicsleiuechloside dolufiethwanpiepatsd hy disselzingdhe fmlovang exnpangnis in0
chlgyid . Exad'rﬁlt%,B Reduction of the concentration of bile acids in aqueous
sol Ut i o Catsed” ’i] addition of calciumchloride A solution containing a

m xture of bChRiwastKisrid@s prepar2eb.pymiissol ving the foll owi ng conponents

i n deionised water: WO 2004/ 0068%83PC;I}']/1\4682003/ 002978 -43

TES buffer
Sodium chloride 100.1 mM
The pH was adjusted to 7.4.
15 2.0 ml of the bile acid solution was added to each of 6 glass vials. A known volume,

varying from O to 300 ul, of the calcium chloride solution was added to each vial. Each
sample was inspected visually immediately after the calcium chloride addition. 1.5 ml of each
sample was transferred into a centrifugation tube and cenirifuged for 20 mins at 14 000 rpm.
The clear supernatant was collected and analysed with respect to bile acid content. The

20 analyses were carried out using a bile acid analysis kit which employs an enzymatic colour
reaction. The concentration of bile acid is proportional to the colour intensity which is

determined by spectrophotometry.

Table B. The effect of addition of calcium chloride on the bile acid concentration.
Sample Added amount of calcium chloride Concentration of
(umol) bile acids (mM)
A 0 2.9
B 3.0 2.2
C 6.0 2.1
D 12.0 1.9
E 30.0 0.8
F 60.1 0.7

Table B
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spect r ophot onet r Tabl e B. . The effect of a on of cal l.orjde on
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12.0 1 0.0 0.8 F 60.1 0.7 Table B WD 2004/ 006899 PCT/ GB2003/ 002978
-44 Sodium glycodeoxycholate (GDC) 150 mM
10 Sodium phosphate 28.9 mM
Sodium chloride 106 mM

The pH was adjusted to 7.4 with sodium hydroxide.
A similar buffer solution with the same content, except for the bile acid was also
prepared. .

15 ' 200 mg calcium phosphate (crystalline) was weighed into each of 10 glass vials
labelled A —J. The GDC stock solution and the buffer solution were added in various
proportions to the samples so that the total solution volume in each sample was 10 ml. The
resulting initial GDC concentrations in the samples were 1 — 15 mM. The samples were
equilibrated for séveral hours. The solid material in the samples were removed by

20  centrifugation and/or filtration, and the obtained clear supernatants were analysed with respect
to GDC content. The analyses were carried out by HPLC.

Figure C. Reduction of glycodeoxycholate (GDC) concentration in aqueous solutions

caused by the addition of calcium phosphate.
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The results of the analyses show that the GDC concentration had been reduced by the
presence of calcium phosphate in all samples.

5 Example D Reduction of the concentration of sodium deoxycholate (DC) in aqueous

solution caused by addition of calcium phosphate

A stock solution of sodium deoxycholate (DC) was prepared by dissolving the
following substances in deionised water:

Sodium glycodeoxycholate (DC)  20.1 mM

10 Sodium phosphate 289 mM

Sodium chloride 106 mM

The pH was adjusted to 7.4 with sodium hydroxide.

A similar buffer solution with the same content, except for the bile acid was also
prepared.

15 200 mg calcium phosphate (crystalline) was weighed into each of 9 glass vials labelled
A ~1. The DC stock solution and the buffer solution were added in various proportions to the
samples so that the total solution volume in each sample was 10 ml. The resulting initial DC
concentrations in the samples were 1 — 20 mM. The samples were equilibrated for several
hours. The solid material in the samples were remoyed by centrifugation and/or filtration, and

20 the obtained clear supernatants were analysed with respect to DC content. The analyses were

carried out by HPLC.
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Concen

Sample
The results of the analyses clearly showed that the DC concentration had been reduced
5 Dby the presence of calcium phosphate in all samples.

Colon fistulated dogs may be used to demonstrate the effectiveness of the combination
of the present invention in preventing diarrhoea. The IBAT inhibitor is dosed orally at a dose
that will cause diarrhoea, for example 25-50pumol/kg. The metal salt is then introduced into
the colon, through the fistulae, to see if the diarrhoea can be prevented. The dose of the metal

10  salt varies and can be determined after analysing the bile acid concentration in faeces from
dogs having been exposed to the same dose of the IBAT inhibitor. The following example
(Examples E) illustrates how to measure the lowering effect of a metal salt of the bile acid
concentration in vivo.

Example E  In vivo reduction of the bile acid concentration in the feacal aqueous phase of

15  the dog treated with an IBAT inhibitor by intracolonic administration of calcium chloride

Labrador dogs with a colon fistula were used for studying the effect of intracolonic
administration of an aqueous calcium chloride solution on the bile acid content in faecal water
of dogs treated with an IBAT inhibitor.

A solution of an IBAT inhibitor was administered directly into the stomach of the dog

20  via an orogastric tube (t = 0 hours). The dog was fed 30 minutes after the administration of
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The results show that as long as calcium chloride is present in the colon, the bile acid

concentration is relatively constant. After approximately 3.5 hours most of the calcium
15  chloride has been removed from the colon, either by absorption or by the bowel movements.

At this point, the IBAT inhibitor is still active at its site of action and the flow of bile acids
into the colon is still substantial. The absence of calcium chloride in the colon allows for high
bile acid concentration in the faecal output.

According to another feature of the invention there is provided the use of a metal salt,

20  wherein the metal salt is formulated to release in the terminal ileum, caecum and/or the colon,
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pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof.
A method of preventing diarrhoea that would result from excess bile acids in the
10  intestine following administration of an IBAT inhibitor, or a pharmaceutically acceptable salt,
solvate, solvate of such a salt or a prodrug thereof, which comprises administering to a patient
in need thereof, a metal salt, wherein the metal salt is formulated to release in the terminal
ileum, caccum and/or the colon.
According to another feature of the invention there is provided the use of an IBAT
15 inhibitor, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug
thereof, in combination with a metal salt, wherein the metal salt is formulated to release in the
terminal ileum, caecum and/or the colon, iﬁ the manufacture of a medicament for use in the
production of an IBAT inhibitory effect in a warm-blooded animal, such as man.
Suitably the production of an IBAT inhibitory effect means the treatment of
20  hyperlipidaemic conditions. Suitably the production of an IBAT inhibitory effect means the
treatment of dyslipidemic conditions and disorders such as hyperlipidaemia,
hypertrigliceridemia, hyperbetalipoproteinemia (high LDL), hyperprebetalipoproteinemia
(high VLDL), hyperchylomicronemia, hypolipoproteinemia, hypercholesterolemia,
hypetlipoproteinemia and hypoalphalipoproteinemia (low HDL). Suitably the production of
25  an IBAT inhibitory effect means the treatment of different clinical conditions such as
atherosclerosis, arteriosclerosis, arthythmia, hyper-thrombotic conditions, vascular
dysfunction, endothelial dysfunction, heart failure, coronary heart diseases, cardiovascular
diseases, myocardial infarction, angina pectoris, peripheral vascular diseases, inflammation of
cardiovascular tissues such as heart, valves, vasculature, arteries and veins, aneurisms,
30  stenosis, restenosis, vascular plaques, vascular fatty streaks, leukocytes, monocytes and/or
macrophage infiltration, intimal thickening, medial thinning, infectious and surgical trauma
and vascular thrombosis, stroke and transient ischaemic attacks. Suitably the production of an

IBAT inhibitory effect means the treatment of atherosclerosis, coronary heart diseases,



into the colon is still substantial. The absence of calciumchloride in the
colon allows for high bile acid concentration in the faecal output.

Accor di ngwocoamossver feature of the invention there i s pPCOGRee/tokesuse of
a netal salt, 20 wherein the netal sgbt is fornulated to release in the
termnal ileum caecum and/or the colonh, WO 2004/006899 PCT/ GB2003/ 002978
-48 for the prevention of diarrhoea that woul d result from excess bile
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di seas etsréatrlngr];tl, \%chﬁtclognrf)ﬂ(s)és administering to said animal said effective amount of an IBAT

inhibitor, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug
thereof in combination with a metal salt, wherein the metal salt is formulated to release in the
terminal ileum, caecum and/or the colon.

25 According to a further aspect of the invention there is provided a pharmaceutical
composition which comprises an IBAT inhibitor, or a pharmaceutically acceptable salt,
solvate, solvate of such a salt or a prodrug thereof, in combination with a metal salt, wherein
the metal salt is formulated to release in the terminal ileum, caecum and/or the colon, in
association with a pharmaceutically acceptable diluent or carrier.

30 According to a further aspect of the invention there is provided a pharmaceutical
composition which comprises an IBAT inhibitor, or a pharmaceutically acceptable salt,
solvate, solvate of such a salt or a prodrug thereof, in combination with a metal salt, wherein

the metal salt is formulated to release in the terminal ileum, caecum and/or the colon, in
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t here |@B%1b1‘/ird1elutcm, Orrﬁemhmaaﬁemlcﬁi}y(ﬁ@e@t&hje sedl, PEimgte; sphyase elotugh appleetain a
bl ooded such treatnent which
n@rl s%ggm r%ﬁnl S é%?%&ﬁpg%soa Qrgrr{liagas ag%de?% ‘ective anount of an | BAT

l nhl bi tor, oThéphpidbsatientdoapokiioacnepbal efosal duitalsio foradral, adsohiv@dttonof such
a salt or a 15 prodrug thereof in conhination with a netal salt, wherein
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25 Accofflii@r, td? a%mfaﬂﬁéaaﬁﬁca@we@épt&ﬂe dahesdinuenbivak mﬁétea kst f Opbaed a

phar maceuti cal conposition which onprises an | BAT inhibitor, or a
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prodr uqteg'xpxﬁlra{e%dm ! cr:}\egu%lngrll or the colont f%r lellsenllraltp%l)dusc%lgt dn Iﬂ'ﬁ‘ 1n'hrb1tory effect, in a

warm-blooded animal, such as man.
According to an additional feature of the invention, there is provided an IBAT

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

25 thereof, in combination with a metal salt, wherein the metal salt is formulated to release in the
terminal ileum, caecum and/or the colon, for use in preventing diarrhoea that would result
from excess bile acids in the intestine following administration of an IBAT inhibitor, or a
pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, to a
warm-blooded animal, such as man.

30 According to a further aspect of the present invention there is provided a kit
comprising an IBAT inhibitor, or a pharmaceutically acceptable salt, solvate, solvate of such a
salt or a prodrug thereof, and a metal salt, wherein the metal salt is formulated to release in

the terminal ileum, caecum and/or the colon, optionally with instructions for use.
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the col esmpfigiig:use as a medi canent. According to an additional feature of
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rel ease termn eum® caecum and/ or the colon, for use in
produci bya aretdVidlt,iwherdin theretef faltds forimnlaed waelerdslio deadrmainalnitum, saschmas  man.
According. to_an addjtional feg%ure f the,invention, there is provided an
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According to a further aspect of the present invention there is provided a kit

comprising:
a) an IBAT inhibitor, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodrug thereof, in a first unit dosage form;

25  b) ametal salt, wherein the metal salt is formulated to release in the terminal ileum, caecum
and/or the colon; in a second unit dosage form; and
c) container means for containing said first and second dosage forms; and optionally
d) with instructions for use;
for use in producing an IBAT inhibitory effect, in a warm-blooded animal, such as man.

30 According to a further aspect of the present invention there is provided a kit
comprising:
a) an IBAT inhibitor, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a

prodrug thereof, in a first unit dosage form;
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warm-blooded animal, such as man.

20 According to a further aspect of the present invention there is provided a combination
treatment comprising the administration of an effective amount of an IBAT inhibitor, or a
pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof,
optionally together with a pharmaceutically acceptable diluent or carrier, in combination with
an effective amount of a metal salt, wherein the metal salt is formulated to release in the

25  terminal ileum, caecum and/or the colon, optionally together with a pharmaceutically
acceptable diluent or carrier; to a warm-blooded animal, such as man in need of such
therapeutic treatment.

According to a further aspect of the present invention there is provided a combination
treatment comprising the administration of an effective amount of an IBAT inhibitor, or a

30 pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof,
optionally together with a pharmaceutically acceptable diluent or carrier, in combination with
an effective amount of a metal salt, wherein the metal salt is formulated to release in the

terminal ileum, caecum and/or the colon, optionally together with a pharmaceutically
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employed. In another aspect a daily dose in the rage of 0.02-20 mg/kg is employed. In another
aspect of the invention the compound of formula (I), or a pharmaceuticaﬂy acceptable salt,
solvate, solvate of such a salt or a prodrug thereof, will normally be administered to a
warm-blooded animal at a unit dose within the range 0.001- 20 mg /kg or 0.1 - 200 mg /day,
particularly 1 -20 mg/day to provide a therapeutically-effective dose. However the daily dose
will necessarily be varied depending upon the host treated, the particular route of
administration, and the severity of the illness being treated. Accordingly the optimum dosage
may be determined by the practitioner who is treating any particular patient.

The metal salt will normally be administered to a warm-blooded animal at a unit dose
which will be varied depending upon the host treated, the particular route of administration,
and the severity of the illness being treated. Accordingly the optimum dosage may be
determined by the practitioner who is treating any particular patient. Suitably this dose will be
2g or less per patient per day. Suitably this dose will be 1g or less per patient per day. More
suitably it will be 500mg or less per patient per day. In another aspect a daily dose in the

range of 50-100 mg per day is employed.

of
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calcium salt. A further particular statin is rosuvastatin, or a pharmaceutically acceptable salt,

a salt or a prodrug thereof. A more particular statin is atorvastatin

solvate, solvate of such a salt or a prodrug thereof. A preferable particular statin is
rosuvastatin calcium salt.
25 Further suitable additional substances include:
> a CETP (cholesteryl ester transfer protein) inhibitor, for example those referenced and
described in WO 00/38725 page 7 line 22 - page 10, line 17 which are incorporated
herein by reference;
> a cholesterol absorption antagonist for example azetidinones such as SCH 58235 and
30 those described in US 5,767,115 which are incorporated herein by reference;
> aMTP (microsomal transfer protein) inhibitor for example those described in Science,

282, 751-54, 1998 which are incorporated herein by reference;
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conponent $ ofulpHeAylui€s ingiting Pibdnelingdgdslbitamidd; subst ances incl ude HMG
Co- A reduct ase i n%i bitors, or 15 pharnmaceutically acceptable salts,

solWat es, Xomgderaynomdiich salts or prodrugs thereof. Suitable HVG Co-A
reduct ase ;,l, n{yaﬁjo grs, pharmaceutically acceptable salts, solvates, solvates
of such salts or 'prodrugs thereof are statins well known in the art.
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additional substance include but are not limited to, the following compounds: alacepril,

alatriopril, altiopril calcium, ancovenin, benazepril, benazepril hydrochloride, benazeprilat,
benzoylcaptopril, captopril, captopril-cysteine, captopril-glutathione, ceranapril, ceranopril,

25  ceronapril, cilazapril, cilazaprilat, delapril, delapril-diacid, enalapril, enalaprilat, enapril,
epicaptopril, foroxymithine, fosfenopril, fosenopril, fosenopril sodium, fosinopril, fosinopril
sodium, fosinoprilat, fosinoprilic acid, glycopril, hemorphin-4, idrapril, imidapril, indolapril,
indolaprilat, libenzélpﬁl, lisinopril, lyciumin A, lyciumin B, mixanpril, moexipril, moexiprilat,
moveltipril, muracein A, muracein B, muracein C, pentopril, perindopril, perindoprilat,

30  pivalopril, pivopril, quinapril, quinapril hydrochloride, quinaprilat, ramipril, ramiprilat,
spirapril, spirapril hydrochloride, spiraprilat, spiropril, spiropril hydrochloride, temocapril,
temocapril hydrochloride, teprotide, trandolapril, trandolaprilat, utibapril, zabicipril,

zabiciprilat, zofenopril and zofenoprilat. Preferred ACE inhibitors for use in the present
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salts, solvates, solvate of such salts or a prodrugs théreo
active R85, |W@501/4m7@,h1 Maa Obemu 3820, 89, G0, Eapkit Opmied orsThstmude i ncl ude

but 15 ePQt%}nts 1(51155 e& L6534 (tlrb Sar[lgullarot\% cgm%c?lm)do 'iliggc%be(? t?lgggtiellf applications
listed on page 634) and J Med Chem, 2000, 43, 527 which are all incorporated herein by
reference. Particularly a PPAR alpha and/or gamma agonist refers to WY-14643, clofibrate,
fenofibrate, bezafibrate, GW 9578, troglitazone, pioglitazone, rosiglitazone, eglitazone,
proglitazone, BRL-49634, KRP-297, JTT-501, SB 213068, GW 1929, GW 7845, GW 0207,
20  L-796449,1L-165041 and GW 2433. Particularly a PPAR alpha and/or gamma agonist refers
to (S)-2-ethoxy-3-[4-(2-{4-methanesulphonyloxyphenyl }ethoxy)phenyl] propanoic acid and
pharmaceutically acceptable salts thereof.
Therefore in a further aspect of the invention there is provided a combination which
comprises an IBAT inhibitor, or a pharmaceutically acceptable salt, solvate, solvate of such a
25  salt or a prodrug thereof, and a metal salt, wherein the metal salt is formulated to release in
the terminal ileum, caecum and/or the colon, and one or more suitable additional substances
as defined herein above.
According to another feature of the invention there is provided the use of an IBAT
inhibitor, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug
30 thereof, in combination with a metal salt, wherein the metal salt is formulated to release in the
terminal ileum, caecum and/or the colon, and one or more suitable additional substances as
defined herein above in the production of an IBAT inhibitory effect in a warm-blooded

animal, such as man.
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the metal salt is formulated to release in the terminal ileum, caecum and/or the colon, and one
or more suitable additional substances as defined herein above, in association with a
25  pharmaceutically acceptable diluent or carrier for use in producing an IBAT inhibitory effect,
in a warm-blooded animal, such as man.

The metal salt can be formulated in a delayed release single or multiple unit oral
formulation. The delayed release of the metal salt can be achieved by for example using
techniques producing formulations with time dependent or pH dependent release or

30  enzymatically degradable formulations (Pharmaceutics. The Science of Dosage Form Design
Second Edition; Ed. Micheal E Aulton; Harcourt Publishers Limited; 2002). These
formulations can be manufactured with conventional techniques, for example as described in

Aulton,(see above), or Industrial Aspects of Pharmaceutics, Ed Erik Sandell; Swedish



pharmaceutically acceptable salts thereof. Therefore in a further aspect of
the invention there is provided a conbination which conprises an |BAT

i nhi bi t orywvoaoosnopssar naceuti cal |y acceptabl e salt, sol varer/Gaoasaned7ef such
a 25 salt or a prodrug thereof, and_ggpetal salt, wherein the netal salt
is fornulated to release in the termnal ileum caecum and/or the colon
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war g bl ooded animal, such as man. WO 2004/006899 PCT/ GB2003/ 002978 -57
According to another feature of the invention there is provided the use of
an | BAT inhibitor, or a pharmaceutically acceptable salt, solvate, solvate
of such a salt or a prodrug thereof, in conbination with a netal salt,
wherein the nmetal salt is fornmulated to release in the termnal ileum
caecum and/ or the colon, and one or nore suitable additional substances as
5 defined herein above, in the manufacture of a nmedi canent for use in the
production of an |IBAT inhibitory effect in a warm bl ooded ani mal, such as
man. According to a further feature of this aspect of the invention there
is provided a mnethod for producing an IBAT inhibitory effect in a

war m bl ooded ani mal, such as man, in need of such treatmnment which
conprises admnistering to said aninmal an effective amount of 10 an MAT
inhibitor, or a pharmaceutically acceptable salt, solvate, solvate of such
a salt or a prodrug thereof in conbination with a netal salt, wherein the
nmetal salt is formulated to release in the termnal ileum caecum and/or
the colon, and one or nore suitable additional substances as defined
herei n above. According to a further aspect of the invention there is

provi ded a pharmaceutical 15 conposition which conprises an | BAT

i nhibitor, or a pharnmaceutically acceptable salt, solvate, solvate of such
a salt or a prodrug thereof, in conbination with a netal salt, wherein the
netal salt is fornmulated to release in the termnal ileum caecum and/or
the colon, and one or nore suitable additional substances as defined
herei n above, in association with a pharmaceutically acceptable diluent or
carrier. 20 According to a further aspect of the invention there is

provi ded a pharmaceuti cal



conposi tion which conprises an MAT inhibitor, or a pharmaceutically
acceptable salt, solvate, solvate of such a salt or a prodrug thereof, in
conbi nat iwo 200dtdecswonet al salt, wherein the nmetal salt PSTiGB2es/@eed t o
release in the termnal ileum caecumgnd/or the colon, and one or nore
sui tabl e additional substances as defiTfied herein above, in association with
a 25 pharnmaceutically acceptable diluent or carrier for use in producing an
VAT inhgﬁwméry effect, in a warm bl ooded animal, such as man. The neta
salt can be fornmulated in a delayed rel ease single or nultiple unit oral
formul ati on. The del ayed rel ease of the netal salt can be achieved by for
exanpl el.usi ng cotrnbirtatiog wdsctpeamiprisesn gn TRA Tidtabitaner w@hdmnh¢GWCﬂgpmek&mlbleor pH
depende | ease, or 30 enzymmti cal | able for atlon
(Phar ot egs Sohelest il & 40T orb BgleBihrbasd merbatbqtheren ticonetak
M cheal g 1@‘%ﬁyﬁﬂhted'ﬁ‘hﬁﬁﬂiéml?h@{ehﬁﬂﬁf Seunh, Tt &h arelO%he cdiBfSe formul ations
can be nanufactured with conventional techniques, for exanple as described
in Aulton, (see above), or Industrial Aspects of Pharnaceutics, Ed Erik
Sandel |, Swedi sh. WO, 2004/ 006899 PCT/ 003/,002 58 Pharnmaceuti ca
ross:  To93) A AHBRLPTAGHSHRRILCRIT | STPLD HY oA it sHcae v
fornulated to release in the colon is "Colonic Drug Delivery", Watts et
al, Drug Devel opnent and |Industrial Pharnmacy, 23(9), 893-913 (1997) The
1BAT i nhi bi t Arcombjnatien rerardingteeithey of elaimemt piohwherest haingptdlssalt iscalupim
200 0$&§9§mgCT/G82003/002978 -59- Cains 1. A conbination which conprises
[Rhtbitor, or a phar maceutically acceptable salt, solvate, solvate
of such a salt or a prodrug thereof, and a netal salt, wherein the netal 5
salt is formulated to release in the termnal i | eum caecum and/ or t he
colon. 4. A é&ﬁm MO8 geerrdige de Ay ons of ckaines 1 ﬁh\@h@mﬁ th B Avbinfiibigglisaj s a
calciunﬂ)ﬁql%&lil A conbi nation according to either of clains 1 or 2 wherein
the neta ? I cal cium 10 phosphate. 4. A conbination according to any
one of claims 1 - 3 wherein the IBAT inhibitor is a benzothiepine. 15 5. A

Corp ek 0 SR e S s B he e B BT
(R) 1' - phewd fidm- [ N - (car boxynet hyl )
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-1'-phenyl-1'-[N'-(carboxymethyl)
carbamoyl]methyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-diox0-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-a-[N'-(carboxymethyl)carbamoyl]-4-

20  hydroxybenzyl}carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-1'-phenyl-1'-[N"-(2-
sulphoethyl)carbamoylmethyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{ (R)-1"-phenyl-1'-[N"-(2-
sulphoethyl)carbamoyl[methyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;

25  1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N"-(2-sulphoethyl)carbamoyi]-4-
hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{ (R)-o-[N'-(2-sulphoethyl)
carbamoyl]-4-hydroxybenzyl } carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N'-(2-

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



car banoyl | net hyl }

car banoyl net hoxy) - 2, 3, 4, 5-t et rahydr o- 1, 5- benzot hi azepi ne;

1, 1- di oxow®,28e4diobgwy| - 5- phenyl - 7- met hyl t hi 0- 8- ( N-{ PCT/GB2003/002978

(R -a-[N -(carboxynet hyl ) car barmyl 1-4 &

hydr oxybenzyl } car barmyl met hoxy) 3 4,5-tet rahydro 1, 5- benzot hi azepl ne;

1, 1-di oxo- 3, 3- di but phenyl - Ith (BSN-l,( R) -1' - phen -[N -(2-
sul phoelf ﬂ,ﬂg)@eﬁ By re]tlf%ltﬁqphenyl 7—methy 10-8 (N R)-a-[N'-(5- carboxypent )

LS B AR B
(R - 1' - phatiodo-3,3-ditNitylc 2 ph&iil {7 hﬁéth?Mhﬁ)@a(ﬂ\b@@ﬁ-INE([%akbc}xyethyl)carbamoyl]

car barmg@get hoxy) - 2, 3, 4, 5-tetrahydro-1, 5-benzothi azepi ne;
1,1-dio xl}garhmngylmetwhéﬁﬁ SFEiraBYHpH b %bénmlqwe{pme

f;g? bsa m)yﬂ,fé gé (ﬁ}ﬁ%l— - é ﬁtSY}&l]r&blo —@xg&f@’y%suzl eplhr}le)carbamoyl] -2-

1, 1-di Oﬂ@orgbéﬂiﬂlb}hargaﬁbflhﬂettﬁm@b@@% 5 ?etmﬁvﬂw-l Bub@nﬁ)tlﬁlblzépme,
(R -a-[N -(2-sul phoeth

]i car banoyl | dr oxybenz L
car barmll[lﬂmm&%lt}?%et y155- P@nwhﬁy@hf@dml%Bt( n{Z(Bt)'fﬂ'H\fE(él)"fﬁ hydroxy-1-

car boxy SERIEPEREp P S SR B Bo Tt kv 2uanuie i kpRizabitAsrs. pen,
ot hi azepll NRoxo-3,3-diml X héxy@‘ﬂh@t‘ﬂ&h’ﬁlo@ (Qh?(R/)L(x TN U@i)t(zlﬂym@cy& (N {

(R -a-[N-(2-car boxyet hyI ) car banoyl ] - hydroxybenzyl
carmarroqfdrh@o:ylatb»yib):arbampyl;ll&—rlzselt}cahydwﬁmttmbbﬁédtﬁtmbyﬂmd 5-Wnz20047e0 36399
PCT/ GB20

1, 1-di okgs 002%9 9rdﬂ§lt¥1t %ybe@/l Arasprlbio s M BreeV el @l IV™-R)-(2-hydroxy-1-

R) -a yl -
oSN AR BBy oy 224

1, 1- di oteaaBydse-dibnzbtibazppmmay| - 7- met hylthl 0-8- (N {

(5R% etr ah&éﬁé{é@%ﬁ%ﬁ g%l?%:- g}%&@ﬁmyl ylth1o-r8]Z(XJ {& [Na(rcar%g)?gllmet yD) carggmoyl]?) 4

TR
car barmy l1 bR R 33ty 2336 thy155- pl@dﬂyaﬂﬁﬁﬁtbylﬂll@gk(%mlq -dedpry)@nethyl)phosphoryl-

11d|0x03butyl 3- et hyl - 5- phenyl - rne*thylth|08(ﬂ<‘}‘§r . )
(R)-a- [meﬂ(yayarp@nﬁyldlb@%yuParba;raﬁaﬂm@ghétcmﬁﬁéa?mmrp bezofhiazepine;

PRI B USRS e
(R) -a- [Nh cﬂrB)( )(ﬁednygﬁm@ghdryﬂ]ethgp}emmeylbbénkﬂ@dabmmwmamzw -2,3,4,5-
}car bam)y %LQ 5-tetrahydro-1, 5- benzot hi azepi ne;

1, 12Q osc@a@ycg0d| nAoiEazZgR@AY | - 7- met hyl t hi 0- 8- {N-[ (R) - a- (N - {

éi? banoy! ;cﬁg%%& I@é&gﬁﬁém RGN R C R

t et r ahy girBoxdyelintR % 1) @arbémoﬂlmethox%l) -2.3.4, 5 tetrahydro-l 5-benzothiazepine;
- di oxo- 3- butyl - 3- et hyl - 5- phenyl met hyl t hi o- 8-

a-[N - (&drmowﬁétmbmtybémhamvdﬂ qflethYBhlbeﬁa{der[(R) Ot-(N -{2 E(methyl)(ethyl)

}car ba 2 45t 5-benz I a

L ar Rt B ST SRR s iRy B ST P 2 tetvahyaro-1 -

a- [ - (gg{zbgﬁé&)gﬁfﬁgt hyl ) phosphoryl - net hyl ) car bam)yl ] benzyl }

car banoyl met hoxy) - 2,3,4,5-tetr ahydr o- 1, 5- benzot hi azepi ne;
1,1-diox0-3,3- d1buty1 5- phenyl 7-methylthio- 8- {N-[(R)-a-(N'-{2- [(methyl)(hydroxy)
phosphoryllethyl } carbamoyl)-4-hydroxybenzyl]carbamoylmethoxy}-2,3,4,5-tetrahydro-1,5-
benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)--[(R)-N'-(2-methylsulphinyl-1-

30 carboxyethyl)carbamoyllbenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;

and



1, 1 -dioxo-3-butyl-3-ethyl-5-phenyl-7-nmethylthio-8- {N[(R-a-(N-{ 2-

[ (hydroxy) (et hyl ) phosphoryl J et hyl } carbanoyl)benzyl ] car banoyl net hoxy
}-2, 3, 4, 5SWo2004/@689ahydr o- 1, 5- benzot hi azepine; 1, 1 PCT/GB2003/002978

- di oxo- 3, 3-di butyl - 5- phenyl - 7-net hyl tlghQ-8-(N- { (R)-a-[N -(2-nethylthio-|-
car boxyet hyl ) car banoyl ] benzyl }car banoyl net hoxy) -2, 3, 4, 5-tetrahydro-1,
5-benzot hi azepi ne; 1, 1-di oxo-3, 3-dj but yl - 5- yl - 7-met hyl t hi 0-8- {
N-[(R) -]alv@NXD"%3'§1‘{U€Y¥ei-Rl}qn)’K"@tfh‘§ib‘)XY‘%&8‘4&5?‘9@? -Zf-ﬂk}lph?ethybcafbamoyl]' -

car ggm{y'g@j&pg@[}%é%%%%&ﬁ&m%xbr{s&&h%yod,saoeﬁzéthézéﬁﬁé;ahydr 0-1,5- 25
1, 1-di oot&&aanaﬁebﬁktaylly-atacmmhalrzsasiemth,yslomtmef&u{:m s41Ryr axprobtrug{thereof.

2-[ (met hyl) (hydroxy) phosphoryl]ethyl }

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

benzot 4 azepi ng il =di : ol B 1) {wA i o
penaot < dudpShaspue M sTe sl Ut i
} car baneidcredtfiomxy) - 2, 3, 4, 5-t et rahydr o- 1, 5- benzot hi azepi ne; and WD
2004/ 006899 PCT/ GB2003/ 002978 -6 .

1, 1-di oIeb-ﬂ'gb,X@:%?ﬂm%ylz%pmhyrm%hﬁﬁi%@bé(R[W-{N-«R)-1-Cafb°><y—2~methylth10-

(R -a- [N (2= oe = 4. X 4 r Dyl met hoxy]
-2, 3, 4,%leéct%rr%o&goé?%?%{o%i%%?lﬁ?%éﬁerﬁ%gw%?{%ig%g %%rg}elﬁ??clg% ?ﬂ; accept abl e
sal t, swhvahiadiagepiuat e of such a salt or a prodrug thereof. 5 6. A

o A LG S R BT s BT
R) - a- - 1- 13- j - L I

| car barby PR B R R A R ™

1, 1- di Oedz3thikdibizbpihgsl - 5- phenyl - 7-met hyl t hi 0- 8- (N- 1

R-a-[N-((S)-1- boxy-2- (R)- hyd I b | ]-4-hyd b I
SHSROIE Rt i e D
1, 1-di = - dj - = S i & - _ - -

(R -a. ?ﬁg??@?@%%%@“?ﬁi%%ﬁ@ﬁ%%R%Iﬁ%‘%‘?ﬁ%‘%%243 ’ﬁfys ar _tcfih gé%zl s

car fanoydnaethhdivgppide;3, 4, 5-tetrahydro- 1, 2, 5- 15 benzot hi adi azepi ne;

1, 1- di oxo- 3, 3- di but yI - 5- phenyl - 7- net hyl t hi o 8-
(R~ a- [ N1 3uhbisik hety mehy by @‘)r&&&%@b‘éﬁﬁwxybmyl)

oo bR e B o PR Moo e
(R - a- [ brz6B)adiazepinboxypr opyl )
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N-((S)-1-carboxypropyl)

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

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

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

benzothiadiazepine;



20 car banoyl | benzyl

} car banoyl nmet hoxy) - 2, 3, 4, 5-t et rahydro- 1, 2, 5- benzot hi adi azepi ne;

1, 1- di oxow®,28e4diobgwy| - 5- phenyl - 7- met hyl t hi 0- 8- ( N-] PCT/GB2003/002978
(R-a-[N-((S)-1-carboxyethyl) carbanggl.] benzyl } carbanoyl net hoxy)-2, 3, 4,
5-tetrahydro-1, 2, 5-benzot hi adi azepi ne;

f;- ;l;l;- ézlr?iﬁ igdg%ﬁ%&g%%?é%lﬂ%gbﬁ%sg%&%éﬁg%;@gk @Q%Wi{@ﬁﬁ’@] :(§§)-2-h3.1dro>.(y-1 -
1, 1- di 0X o@%ﬁ%ﬁ%’ﬁ”@%ﬁ%ﬁ%@*ﬁ‘ﬂﬁﬂ %g?%ﬂﬁgﬁn?m%%gpﬂee%ydm_

(R) - a- [ N2 Sbeanbthtadaizépihg;car banoyl ] - 4- hydr oxybenzyl
b | met h -2,3,4,5-tetrah -1, - t hi_adi i ne;
o b g bbby o HdD gt Ol SO LR T stbabt R ( (9 - 1-
g:; gg@%@éﬁ@%& %Qéiokl]geﬁ}zg%ﬁgﬁarﬁﬁpgl%oxé)25)04%-(56&%1%' 1EO<'~311(21|2’<:15-2epi ne;
1, 1- di cemzSthiditizbping; - 5- phenyl - 7-met hyl thi 0-8-(N- 1

R) -a- [N ((R) - 1-car boxy-2- met hyl t hi.oet hyl banoyl ] benzyl
| Car bariby kA oy8 aheut Sumhy S0 | 65 GORA BN Gapaped: v

200 O EHOIRE Do a2 P2

(S) - 1- [engotB)adazbyide;cand- | - car boxyet hyl ) car banoyl ] propyl }car banmoyl ] benzyl
} carbanoyl net ho;%%- 2,3,4,5-tetrahydro- 1, 2, 5-benzot hi adi azepi ne;
1, 110di oled-cbor-33 sty l- 5 henwin/rmethwghiagt i\i( B)-g-gagoxy-4-

(R-a-[ - 1- car - 2- ] r | sear ban @ﬁ@% e

}car ba#%#@bﬁ#x@?@%é%xﬁgeﬁ%{ﬁg%%ggag%%@ nggéoﬁ%kl adi a%%lfol?’ne;

1, 1- di oxQr phasmekddautally decpltably bald] solhteysd vitoeBsuchtafsalt or a prodrug thereof.
(R-a-[N-((S)-1-carboxypropyl) carbanoyl]-4-hydroxybenzyl

} car banoyl net hoxy) - 2, 3, 4, 5-tetrahydro- 1, 2, 5- benzot hi adi azepi ne; and 10

1, 1- di oxo- 3, ' | coRRGERY hachs i 0- 8- R - 5

hydr oxy 'enzyﬁéggrgﬁxr%zyﬁjnet ﬁgﬁﬁ‘%ﬁﬂgé? é{’{]‘%@r‘gﬁg r (gz)(l ? éﬁgﬁg%%%%éﬁl gglf %zepi ne
;. Iyr ampliasmetdot isedh the modwibabl en BBAT inlsbitugeéectsolawetrm-dbodadcnimals al t
or a prodrug thereof. 7. The use of a conbination according to any one of
clai ms MBSO he manufacture of a 15 nedicament for use in the
production of an IBAT inhibitory effect in a warm bl ooded animal, such as
man. 8. The use of a conbination according to any one of clains 1-6, in the
manuf ac8.ur e 'Bhe ase afrdiondimstion egordisg to myperevadieldimg e, & thegemmufashire wba| d
result fromexcess bi.le acids i.n the i ntestine foll owi,ng adm. njstration
of “an TBRRCHARRIPT B I GO e Rt re T0F Seul frlbs P B bk

20  intestine following administration of an IBAT inhibitor, or a pharmaceutically acceptable salt,

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

9. A method for producing an IBAT inhibitory effect in a warm-blooded animal, such as
man, in need of such treatment which comprises administering to said animal an effective

25  amount of a combination according to any one of claims 1-6.

10. A method of preventing diarrhoea that would result from excess bile acids in the
intestine following administration of an effective amount an IBAT inhibitor, or a
pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, to a

30 warm blooded animal, such as man, in need of such treatment, which comprises administering

to said animal an effective amount of a combination according to any one of claims 1-6.



sol vate, solvate of such a salt or a prodrug thereof. 9. A nethod for
produci ng an I BAT inhibitory effect in a warm bl ooded ani mal, such as man,
i n need ovoxwetnossseat ment whi ch conpri ses adm ni st eri ng PCo/GRR0B/@a¢780l an
effective 25 anobunt of a conbination aggording to any one of clainms 1-6.
10. A nethod of preventing diarrhoea that would result fromexcess bile

BAT 1 bl bi - Sroas B SPRRR O iy Cabtem grealh St BB ot o of

such a s@adihinfdr1-8, iBraﬁ%%Hﬁoh%ﬁq@%hanh@ce@_ﬁ@ﬂl%&é@t@dl@@ﬁﬁ‘ﬁn aht4mbs, such as man,
in need of such treatnent, which conprises admnistering to said aninml an

ef fecti ve anount of a conbination according to any one of clains 1-6. WO
2004/ 006899 RCT/ GB2003/ 0029./8 . - 1 . ragpceutical ition which
conprisgg a é&ﬁﬁﬁﬁ%&?&ﬁwg%gggé?ﬁ%ﬁ?%3%ﬁ$&§ﬁ§’§§¥‘%?gﬁ%%w§@58&%h associ ation
w ths a pharmaceutically acceptable diluent or carrier. 12. A conbi nation
according to any one of clainms 1-6 for use as a nedicanent. 5 13. A
phar mactlit i cAl Phasnprsyiical GAMRPSIEAN WHIEHCOBWEISe TEMRIAIIASCAENSIARAY 08D any
one of [ -6, in. I af i | | cal | e
ai 1 uent o5 RS R apd PisfSR it fREmi e APIOBEIRAE UG uREREPLEING (o
in a wathewbddeded ofum MAT ishibiborasffoetin a Whridblodded ansrealpfuch asani nat i on
according to any one of clainms 1-6, in the manufacture of a nedicanent for
use in the treatnent of hyperlipidaem c conditions in a warm bl ooded
ani yml , 14 suc . A Qf i L& i Pl 1 ict.i ons
in g?waﬁn bl ?8%233 anlcnoéﬁj,mas%ggﬁkgtggm%o hgﬁ@ﬁ% é\lgcrll%gﬁqoé’ 12&%?&%%%%EMi ch
conpr i sesdzdment fot esel inghd weasment cdhiypelipalinemicfopoditives incawam-blfoded animal,
conbi nati on according to any one of clainms 1-6. 16. A pharnaceuti cal
conposi?#%ﬁw%Wth conprises a conbination according to any one of clains
1-6, in association wth a pharmaceutically acceptable diluent or carrier
for use in 20 the treatnment of hyperlipidaemc conditions in a
war m bl bddedAametirad of geatingdyperdipidagmic conditipne inod warng-biasided enionl.seelbadi ng to
any.one_of cl ai 1-6,. in the production of. an . | BAT .i,nhi bitor ffect in a
et b bl BBAeE "R Refich Lseert ik X0 g e BhinRuine 3 Vit B kB BGN oo o ng
to any gRgugfof@lodhiMnaliof atdbriifg té repdieRsticlais 1ke/per | i pi daem ¢ conditions in
a warm bl ooded ani mal, such as man. 19. The conbi nation according to any
one of clainms 1-6 further conprising an HVG Co- A reductase inhibitor, or
phar maceut i cal . I : r 30
i lid | parEGSREARofhpBatib? whih Hipites #AniEh&fonUecSHUFE 183h 8nd

of claims 1-6, in association with a pharmaceutically acceptable diluent or carrier for use in

20  the treatment of hyperlipidaemic conditions in a warm-blooded animal, such as man.

17. The use of a combination according to any one of claims 1-6, in the production of an

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

25 18.  The use of a combination according to any one of claims 1-6 in the treatment of

hyperlipidaemic conditions in a warm-blooded animal, such as man.

19.  The combination according to any one of claims 1-6 further comprising an HMG Co-
A reductase inhibitor, or pharmaceutically acceptable salts, solvates, solvates of such salts or

30  prodrugs thereof.

20. The combination according to claim 19 wherein the HMG Co-A reductase inhibitor is

fluvastatin, lovastatin, pravastatin, simvastatin, atorvastatin, cerivastatin, bervastatin,



20. The conbi nation according to claim219 wherein the HVG Co- A reduct ase
inhibitor is fluvastatin, |ovastatin, pravastatin, sinvastatin,

at or vast aworepodemsgogast at i n, bervastatin, WO 2004/ 006899 PPUGEZBR03Y7802978

- 64 dal vastatin, nevastatin and rosuyvggtatin, or a pharnaceutically
acceptabl e salt, solvate, solvate of such a salt or a prodrug thereof. 21.
The comjj.nation_accardi ng, to any.one of cl ai -6 further .conprising a
chol est PaRET BEERA AR R BEMARSE Rt Ra el ter iats Sl SRRE0) o sl ¢,
sol vat esolva®eloy slichsa @it FuPhodak iter€df. prodrugs thereof. 22. The conbination
according to claim 21 wherein the a chol esterol absorption antagonist is
SCH 58235. 10 23. The conbi nati on according to any one of clains 1-6

further ,gonpri Si > r | st r. phar paceuti.cally
nccept aBre odrt eofudalf Bkggr FRNEor SAHPL ARG o RINAREREIUCT. ' 1
24. Sheabsomiiti ohadntaponie ©0 phlarfigicéicall nadtepdblshian s isolvhies, sBRARsa plvh sangbor
gamma agonist is (S)-2-ethoxy-3-[4-(2- { 4-nethanesul phonyl oxyphenyl }

et hoxy) PFeEgs|theedanoi ¢ aci d and phar maceutical |y acceptabl e salts

t hereof. 25. The use of a conbination according to any one of clains 19-24
in the production of an 20 IBAT inhibitory effect in a warm bl ooded

ani nal , 28uch Taes comhina@én acCoaling ® ddime?2 cwhtreinahe enhalesterotlasgriitionany one of
claims 19-24.in %Eg[r ggf acture of a nedicanent for use in the production
of an 1BEKFEGHE S {ﬁ fect in a warmbl ooded aninmal, such as man. 25 27.
A ngd hod for producing an IBAT inhibitory effect in a warm bl ooded ani nal,
such as man, in need of such treatnent which conprises admnistering to

sai d ankdal dhe edmbipeiioreaccardingito anfy cac obolavnd t-Odnrtharcomprinipgtad® PAR alphe  of

clainms 19:24. 30 28 A pharmaceut].c co ition ich conprises, a
conbi nat FUR 007 PR 8 Iry ey SRAPARE sV B TR SFen e o
phar macgtddnesdlthetegccept abl e diluent or carrier. W 2004/006899
PCT/ GB2003/ 002978 -65 29. A pharnaceutical conposition which conprises a
conbi nati on according to any one of clainms 19-24, in association with a
phaygmacsgutic I I | yent. [ i pU in roduci ng an
BAr i ¢ ary CeRPAEROT Bl e R i the PPAR e g

agonist is (S)-2-ethoxy-3-[4-(2-{4-methanesulphonyloxyphenyl }ethoxy)phenyl]propanoic

acid and pharmaceutically acceptable salts thereof.

25.  The use of a combination according to any one of claims 19-24 in the production of an

20 IBAT inhibitory effect in a warm-blooded animal, such as man.

26.  The use of a combination according to any one of claims 19-24 in the manufacture of
a medicament for use in the production of an IBAT inhibitory effect in a warm-blooded
animal, such as man.

25
27. A method for producing an IBAT inhibitory effect in a warm-blooded animal, such as
man, in need of such treatment which comprises administering to said animal an effective

amount of a composition according to any one of claims 19-24.

30 28 A pharmaceutical composition which comprises a combination according to any one

of claims 19-24, in association with a pharmaceutically acceptable diluent or carrier.



5 30. The use of a netal salt, wherein the netal salt is fornulated to
release in the termnal ileum caecum and/or the colon, in the manufacture
of a nediwermeewoobsyy t he prevention of diarrhoea that weardGB2eeuo297?8r om
excess bile acids in the intestine fol¢pwi ng adm nistration of an |BAT
inhibitor, or a pharmaceutically acceptable salt, solvate, solvate of such

a salt a ,prodrug thereof. .10 31, The use of .netal salt, wherein the
retal 520+ i AGHTHICARE CoQPPTen BB O TSt TR A SOkPRNa) o
the col gfelafharidhe _i@ﬁ%\é@i_ﬁﬁér@ﬁitﬂa ﬁl‘x!aﬁﬁéc@@t@@all&f&@éep%w A1deRBHY dardidrI GEGESS

bile acids in the intestine followng adm nistration of an |IBAT inhibitor,
or a phmdueiogen BAT iphibideweiisbl, én s afarm-bdedded peimad, siglaasemet. such a salt or
a prodrug thereof. 15 32. A nethod of preventing diarrhoea that woul d
result fromexcess bile acids in the intestine follow ng adm nistration of
an | BAT3pNhi tPhé Qe of Y métaPR| WRERIH the Metl sale aepimilhRd $dtdlease SPih¥ &rfinagol vat e
of such_a salt or a_ prodrug thereof, which conprises admnistering to a

pat i ent ileym, greem epd/pede colpnpisthe meapfactujhel apedicanaenidorthe prventian of

formul afigd; 00, he! GERE rsdieleifn LU AR ot ih EiMes BRSNS AR Rints ASa 505 O™

an IBAT inhibitor, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a

prodrug thereof.

10
31. The use of a metal salt, wherein the metal salt is formulated to release in the terminal
ileum, caecum and/or the colon, for the prevention of diarrhoea that would result from excess
bile acids in the intestine following administration of an IBAT inhibitor, or a
pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof.

15

32. A method of preventing diarrhoea that would result from excess bile acids in the
intestine following administration of an IBAT inhibitor, or a pharmaceutically acceptable salt,
solvate, solvate of such a salt or a prodrug thereof, which comprises administering to a patient
in need thereof, a metal salt, wherein the metal salt is formulated to release in the terminal

20  ileum, caecum and/or the colon.



