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WD 2004/ 089350 PCT/ GB2004/ 001396 USE OF AN | BAT
| NHI Bl TOR FOR THE TREATMENT OR PROPHYLAXI S OF
WEONF08BAT| ON The present invention rel ates t oPET/GB@H/001396
treatnment and / or prophylaxis of functiona
consti pati on and constipation predomnant Irritable

%%'oﬂ%%ﬁ%lﬁ d@?ﬁEﬁ@ﬁMFNﬁ%B)PFEGﬁHYhAXB
eal bile

invention relates to | aci
transport (I BAT) inhi i¢8ﬁ§mﬁq@\‘treat ment and / or
prophyl axi s of these di sorders and pharnmaceutica
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constiAidnAad Sons‘ﬁ?ﬁtfidﬂ fraddr@ifa@Ieithble Bowleb SpisaaE 8¢ 4HS). More

S n?t ons, afflicts many people in the Western 10 World

speciielly e ipreation siies tpdhapseaten flcalmlgsid tomepart ARAT anhibitor in
el de : nst i i on .can. occur . in up.to 20% of a

the it 6L o R TSP AECRRE G npmr b hic p oS St

compritiy daRDIBAT irtheiton ifdrivR8 $n thd $REkmenDatl SdripddptBiaxis of these

_ approxi mately 2000 people in five different European
disordeignt ri es (Gastroent erol ogy 118: A720, 2000), between

6% . 23% of bj ect s. idthat t had [ d
e o T BAT L P g FiaRd b is, pcks maty pFafy uBEf{isem
WorkdQH @he ﬁﬁﬁal&iﬂ@ﬁ@@’é&ﬁ%i&&?sﬂcﬁh%ﬂ Andl e defs, WbhdHphtion can occur

. that period and at 0% experienced difficulty in
m updeﬂ@&goﬁ aopopadation depandimgam the demographia fackes, 58@pling and definitions

ti I lth Int i 1 t_ 4.5 mllion
usca B0 8] o 5 ey SR BB o BBt
(GasttB&iter8logdl118 2720 M000), R twebd B8£ ak EBP, b Ekﬂat; &R9&id Bat P had
nost often are wonen; children, and adulf{s age 65 and

expegomred cPnsgtipation dwingshe pdss 32 compiisaapproximateinad péttiecupjects had
e byt SRR Pk T P 2ha LA by Spion s

least\%ﬁ%éi:d £ HoRVird {hqu?‘ﬁ NaR&idl efea i %térbf%wﬁlﬁ%ﬁ ThdR AT LRHESN people in

age In nost studies. Surveys WEStern

the UpotedIStttesoray tignaee casbpdtetimb8%riall of theite. dhossimpetimgrbastipation
and adults, with a higher preval ence_in wonen (the i
most&rl’@véreewe@ené dfeneatatifs i ey A YT ArsesAh woren algq,complain
o t . . .
o cofSyfhah, B3 RALLEILS NG RN AT 0, By Femal
constituschisflarptst gfoup Bbpatidttansitle cafstipatitgt andahé probRneinviaie@ @vith age in

and_.i ncl ude general factors such as sex, age,
mostsdigfmal i ty, diet and exercise; colonic anatony and

fu ' i 0Al i
it S o el hob AR pabO RERbE Bs BPEP2RK Tl flconts gnd
adulspwih b highet previleinetin ameigfirgrévalence isnakiable is uther pspulations). 30

nor mal defunction, failure of relaxation of the anal . _
to 35%rnfABS dptiegds hayigsoastipationpas amajoy sympten) tagether with abdominal pain
[.n3: ni [ | sensation and size and consi stency
and S URORISH (68

"ders of the anorectum and pelvic

f | Qaiises anNcbrtyRidalaegvLRd a8d thdheleapéheaul Abtofsautl bSsexDarE
nmedi cal conditions can cause or result in

natioggliyy dighandoixercissi calonippnaony gnd fsgtien suchias diaiapkcontents,

absorption of water and sodium, diameter and length of the colon and colonic motor function;

defecatory function such as normal defunction, failure of relaxation of the anal sphincter
complex, ineffective straining, diminished rectal sensation and size and consistency of stool;
disorders of the anorectum and pelvic floor; and psychological and behavioural factors. Some |
medical conditions can cause or result in constipation, for example neurological disorders

such as multiple sclerosis, Parkinson's disease; chronic idiopathic intestinal pseudo-
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such as nultiple sclerosis, Parkinson's disease;
chronic idiopathic intestinal pseudo WO 2004/ 089350
weFOnAeBRaON4/ 001396 -2 obstruction; stroke andPGpPGBad04/001396
cord injuries; nmetabolic and_endocrine conditions such
as di abetes, underactive of 26veracti ve thyroi d gl and
and urem a; and system c di sorders such as
obstaneiidwistioke and $pimal somlivjusics; enatehslicand Sodasride agnditions such as

. treatments includin nal gesi cs such.as .opiat.e
diabetr EAEIRY e o5 S PRSIV R g i YT and SYSIE Qisepers such as
amyﬁﬁﬁdsﬁ,efhg)ﬁ§ g cterofifR O Qh&dRkitREEnentARBluding analgesics such as
ant1 muscarinics; seretonin receptor antagonists; and
opiatea) anitioidledergeinivis Lsvuck en atispasmpdi@gntrzyclitsantisnprassants cphesethiazolines

and %&gﬁ%ic artliifssg Eérp]i)glﬂgqteicgﬂrt]gr&nal CEP% Bgltsiﬁg gli(i]gagqig@o gﬁ{ml 1251S éue Sm %ontaining
antafigé §§r§%1&f‘éaugé %cgﬂsﬁt)étfon. i nfrequent or seem ngly

I nconpl ete defecation. It is nore common in wonen and
i s Fusatimhblycohstipadioh compd ses ageowp effuageonalldisdrB&s which present as

conprises a group of functional bo dj sorders in )
persigienb MLt FIFEANCIT O SeRmBEly in pelp eéegat%s d§ BOELARRAn In
f i i n: | habit, and with
Won%glg?g?ste%ﬂgyﬂo [ é‘g?gg?egéé g?%%%ti on. | BS has a chronic
r e [B$ sompries arggenppofdunstanbldpsveldishrdetsia rwiicinalidoored! discomfort

gastrointestinal .disorders. It accounts for hjigh
or pp .lsewoq%?éeﬁi waih Jéf@ﬁéﬁ*@’e%r g DOSE] ﬂ%@.e@ﬁ Wldi%jt%ﬂﬂf&% A
disoRRE AL A5, TBS y’g Eﬁronig:ﬁel%ﬁ}i’% %s@%ﬂ%eﬁﬁ[ﬁsdwﬂﬁ bffer functional
constipation include infrequent stools, no urge to

gastfpagsstinal diedrders sht acdosnts Had higlht diretit hieidinal éxpfensepand indirect costs,
ineffective straining, need to digitate, sense of

hwh#¥&bﬂﬁP@?@“@JH¥%&@@6n, anal or perineal pain, prolapse
t 3 i . . ti
(o SRR - SO L BERSR P S are oo

stoolx0$tebdlls Pt andifiithéno padsninefedive Syraipingmedd t6 digtatep sdns©of

. it _can be caused by varjous factors including_ stron
incogplfite GYACPHHY), aRal opDetiicst ks nEPlapYe af His anys ard §oiling of clothes.

: e . 1 | i . ..
mtoff g batofER 4B BB B B B SR CaRRsR 3k pinis

symponsbi qoattgstipAit anhs cilded b Rifad6rs i8AUdiAS stronkSDhjractions and
~ Antispasnodics are sonetinmes used to alleviate this )
distgpsion ob eheditssting &pcta T Berp @lspespems {obe @ aeredation hegyeen high amplitude

s GBAE RRBuREETLP PRB TR ERER) T 001

arinic

Antigpdsaoidite afddogesinied @isdd alisHatedhiSpaRItResusd thelyGre BB led to reduce
1995) and 25 zam fenacin (Alinment. Pharnmacol. Ther.,
strongjcongaqticgs agwgipfedisiie pas (Phasaaerls Bigid 80.0+%- 2% J888). The

S RRSHRDh AR N SIS SRR (g1 1505

zamiTemRin (Aithént! Phedinhat STHRG 11,39 1435 ¥D97)Wave both been found to reduce
nmet hyl cel | ul ose, and cal ci um pol ycarbophil; (iii)
congbipryen pdd.ene gl ycol solution (PEG; (iv) stimulant

SRR S RSy LRSS LR in ) ot
bulkd@eAive$ SuchUs PpsARuR! tetdypnhldse, Gid ¢alingimsiycsbphil; (iii) polyethelene
glycol solution (PEG); (iv) stimulant laxatives such as bisacodyl, sodium picosulphate, or
sennosides; (v) 5-hydroxytryptamine 4 (5-HT4) agonists such as prucalopride (vi) enemas and
suppositories; and (vii) surgery; but the therapeutic results of these treatments are often
disappointing and they can result in unpleasant side effects. For instance, an increase in

dietary fibre often doesn’t relieve the constipation and in some cases actually worsens the
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suppositories; and (vii) surgery; but the therapeutic
results of these treatnents are often di sappointing
wW@n408msy0 can result in unpl easant side effectBCT/E8r004/001396
i nstance, an increase in dietary fibre often doesn't
relieve the constipation and3i-n sonme cases actually
wor sens t he WD 2004/ 089350 PCT/ GB2004/ 001396 -3
sympwtm;t forexathple bgxggiab &tingytha gasavidistegsidh €Gee7s4l, €986). The other
di stension (Gut 27:41, 1986).. The other _bul k
bulky Igxativey effenfaildar thgjspme éf'raswh@dslargénffré‘d%lélﬁ aXAldvgs qre only suitable for

longtgtgﬁﬁ L& tlﬁlfllaﬁe ﬁ&ﬁpgfoﬁﬁ?te%letpg PAIPX féll’i'eﬁ o rt?lﬁf)% céngﬁgatlon. The use

rmus e ra
of PEE dohftionf carehgeifeatiye,dban géne&ﬂlyl involvel énkisgelarge vdl’tlﬁﬁ‘es of fluid (circa
solutlons can be effective, but_generally involve

one e BRY §Ry TPaYRyE thisedars varch pg vl @& being uapléﬁ%nw ig ¢learfygpsuitable
for 1%\2% tfg gé‘;’ % Lb?ﬂﬁﬁ%gt \gfl(g garl acﬂﬁf ﬁ:&y}? ﬂ:@r[ml@r?% %hlanﬁﬁlgﬁfgﬁ‘ﬁiul.ant laxative

treaﬁﬂmnltsi{ae'e mank dohanentet §1ﬂ¢ effdctsyandread Iresﬁklnlil I}lxﬁmﬁehdependence and
anpunts. Stinulant | axative treatnents have nan

1 . . . y .
abusge & heradt Bagonists, as veld eshayiee the desired effiect i theglen.\ean affect gastric

o0 RO SRS BTl Pt PR i 8, 2000

resuBiptin idéarrh@ R Briengs andlsuppesitomel barbewt in(selibily dudhage to the rectal
Phar macol ogy & Therapeutics, 67:2 (PIl-33), 2000). 10

muqOéas, lﬁmlthfmomf brge yohwaes ATENEIFHS 2R 5HCTHR Hl50 SPHQIS wajeidatpxication

can P 5# i thé Bnetid is ¢ gmgg &9 er}t[fgg} examp?e %golechto OS & ﬁaeffieﬁté“e but has

ernnre | arge VO ar e
alsoHREh BoEMEALSIto ighle@fk ARFACRITy résals Q&Céxranipie ﬁlhﬁe %@y infight be
retai ned. Surgery, for exanple a colectony, can
needefs @@tcpv%lpam mpy gersist eidipysieaea dgduineentiagneegngy gevelop.

O L St P54 BT S L o T

Gutclws rllesosgu 902; And R N973)@ACHLIES3) dRY Shiam gh 185 Th®ible to administer
| axative effect of bile acids has al so been docunented

bile @gids grafyfer 1mnoent@E comprigation (Myst Cligig Broceedingg4 98D A48, 356) they
and Gut .197 14,. 348-:.35 u asi ol
hav B iy CdReet o e SR adlel PP SRR sithe drplifF ke
pote@lﬁarﬁ;t teﬁuﬁts' i @ld@mc@thkg wdfufE’é@z?@@qjutaﬁ ®f nd{ﬁlzlliﬁsb% | 3 ag)
ey ave an unwante e ec on e Sha owe ere
th é;hetene clsadiea neral tm;dmtufy 9dd1tmmﬂ t:chatp)@n@ o1 eoinkijpatien ahd greferably
de ef csliker ed ag tlon of nutrients.

morb BH1EHEE SRt Sor g i S E BAREIRI- e £ ona

tr eAhVEIRIAST fflbiteYsvE Badd ALclSdRd i flﬁflﬁéxﬁ@lké/(seé‘ﬁélﬁw) and they are
effective treatnents or ones with reduced

idengifitd a$ being/msefulliBAR trgatmenttoh dsslhnadaenma@mdmcms Ian@ digoidars, for
the literature (see be and t are identi d as
xR Ryber BRIy, M YRR IR ey e Ao tiasi of diffeert

carcﬁ&%%xﬁér‘b‘ﬁﬁm@%nﬁitﬁ)% d8f Sxant é ath&’é@(ﬁajoﬁs The rationale for treatment of
hyperli pi daem a, and as us In the prevention and

a dyskipdéamsin conditioh With 1} tIBATﬁnkuhrtQh iotteas by irmreasingile abid and

condi tions, r ex | e at her The rational e
cholf T Pt Fro R sen i oRIeeol LIRS et RO fhent o the
atheh%%ilﬁc' HP3bRIIR prdfe bhtRla BY adntae@asi ng bil e acid and

chol esterol excretion, a favourable negative

chdlhesisepbin I Rinhibitn tb teat igagtroditestimal (GIp dishelers has not been
sugdstn oL T St AR BN R A2l 3 B s WD Su e BN Shrapentic
treatment of dyslipidaemia with an IBAT inhibitor might actually cause GI problems, for
example Glaxo SmithKline published a clinical study (abstract, DALM September 2001)

showing GI side effects (diarrhoea and abdominal cramping) during IBAT inhibition in man.
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The use of an IBAT inhibitor to treat gastrointestina
(@) disorders has not been 30 suggested or
weontespsated in the literature. In fact sonme PEPGBR®4/001396
suggest that therapeutic treatnment of dyslipidaem a
wi th an | BAT inhi bitor nighr4actually cause 4 :
probl ens, for exanple daxo SmthKline published a
C| Hhe tpﬁdsemtlm@byltl()n bettoeznsta, noél taBegiit@nt é or I’a?tﬁﬁli})laxis of constipation
Withcqn @;(ﬂbéj@{g B anen dy 8L LRoRS. A0 BRAOM 03t ivery of bile acids
into ?l%oc%l&igv%ﬁég tllf)gr c%ﬁé%&lgﬁxsgﬂﬁatweé L&@ﬂ?deﬁfvﬁfﬁ@%e colon avoids the
I nvention concerns a n treatnent an
side pffeah ydetailed abbve) @fi stallyatliveningwile lacids sinBAthely mhil bt affect parts of
hi s treatnpent /. .or prophylaxis results in the

the Glirac brr e smoa-” Svidge Pobns th@ AR e Oley Dyt

admgn\?/s(;t Zﬁiﬂ)ﬁ' ]lcv&)é)gtﬁisal e gtg& ch%l)ée %gva%ﬁge§€+eg Yeatments
withdslistivig Iphﬁl@ndaelhtbsah;csludls asS3-Hilie dgbﬂiytsvﬂnl dddhivin, sdrieclB AP aithiilsitors have
of 5. the tract hefaore the colon. Avoiding affecting

verylpw b@ﬁV@%lahtYa(ﬁ%% it [HS B3P G, SYBPMIGEIAORIS i Syfng in'a
redul:% nl{ gyé@ %f\%F r A1c tr%élﬁe?%@&l’ %ﬁﬁﬁ?&r? gct)lhg afll N e the pain symptoms

by amhmﬂmecmidagah&ham@im taantmiktarinig@mgt This Ialleﬁﬁitﬂhﬂ ofqrain would
some | BAT inhjbitors have ery.|l ow bioavailability

arisq epagse IPAT iphibitersowoulh incegpse Pl 1lityeapd dhq graoyng of wigter in the content

of th{g #&’%}f BCR%I ' Thid ﬂ{jﬁ&@ﬂ 1éad5cl§ agéftezf c%ﬁ eﬁI {h‘f‘iﬁs %?%er to move and does

ernore, Itors C ev a

not & HMLDNE tHdefbie therdiwbuldbe RECAREAI YN SBBB ailésdife mll and 1t is well
antinmuscarjinic drugs. This alleviation of pain_ woul

knowp ithas distensign of fhmntesfinab tr@@@@n%f@s Haip nApthgsBongpfeer tn,gh amplitude
plop%%a% h%?ﬁné%}é% ne\é@et e t & cq %htt %F u%est n% h%%/\ﬁle bowel

FSIOMR AR moul L T o S O aY

contkitadre 5&¥t, @08 b84in l3s PRIMEs @dpdricieed. not acc UmJ| at e,
therefore there woul d be | ess distension of the

i nttwsendinglndie|presaut inyention wemprisds ibgwsetal an IaAd tinkibitemmor a

S T e A T R B 1 L

treatdRAESEH 1 Q pFopR/1dxiofcnitiiatio®f the intestine, when the
bowel content are soft, and again less pain is

ex plrdie wdetk thﬁ@emr“@pnﬂgllpmrh ds pyeds B toj hpwwdeistped that this term,

' t f AT i nhi hit
oolcf AP rRa R e By e Rl SR anflc Tagmp gp oot of the
1nve§ti§ﬁ1“®n§@éétloﬁ” redatBy RAtadich A8 patibA. ThRGotheF RBEABNthe invention
nd / or prophylaxis of constipation. 20 Herein where

mehemﬂwrﬁﬂaﬁsﬁs€ﬂ5§tlon is used, it is to be
rstood

e 98 o B Sl e D o other spec

relat@s 1B e pldph9RRisTRERs: [p@r.flod ethird RYSRE feliles 6 WSTdRALAQARI
relates to functlona constlpatlon I n anot her aspect

pmmhwhmhefwnmﬁmmh@m constlpatlon relates to CIBS. (ne

ect of the invention es th at ment
oo N Bhe Shpechbt B Aot e Bastifentaf sert FR s réterred to and
the M@Wlloﬁ)félﬁte@fo CaBstii B3} b@andeﬁtééu thek BRREGEIds M BfREng O
the treatnment and prophylaxis of constipation.

(constipation-diarrohea) irritable bowel syndrome.
Also herein, where the terms “functional constipation” and “C-IBS” are used, it is to
be understood that they are defined according to the “Rome 2 Criteria” (Gut 45 (Suppl 2): 43,

1999, 1143-1147).
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In one aspect of the invention, where the treatnent of
constipation is referred to and the constipation

wo edoangssto CMS it is to be understood that tPCEGB2004/001396
i ncludes alternating (constipation-diarrohea)
irritabl e bowel syndronme. 3054 so herein, where the
terns "functional constipation" and "C|BS"' are used,
i t In thetliveratnee IB]”dE[Iinbm:ds e aifteh befyrrat © yefiffeedt names. It is to be
according to the "Rone 2 Criteria" (Gut 45 (Suppl 2):

undgrsfood gighyhere JBATinipitoysarotsiureddo bewinethis pmmisy eempesses
Compélfrl(ﬁ k'hg@{x gl%rlg&#{]ﬁ JBAT inhibitors are often

erre erent nanes. It is to be

i) ileahgysicad tsodidmt dmadepmmne bilB4xid trah¥pbiteO(ASBIénliibftersy ed to
herein, this termal so enconpasses conpounds known in
if) btlﬁémﬁtliam@%@mhl)bltPISeaI api cal sodi um co- dependent

iii) 1Ra|a il 58 %88‘ A I Rpk&itors: 5 ii) bile
& GO

ransp or ors; iii) ileal

iv) @le Stmhbnibﬂeacﬂdd:oﬁ@ﬁspaﬂ&ﬁﬁhﬂbﬁbrssyst eminhibitors; iv)
api cal sodiumbile acid cotransporter inhibitors; v)
v) ileql sadivgiodapandeat pdn ade trapipog lﬁléib’(ﬂorﬁf ansport i nhi bitors:

vi) b\ﬁe ascﬁl 1Je sgﬁt%nl(ﬁg%%gﬁ}tlﬁbqgrs( % i nhi b! tors; and 10

ranspor er (SBAT) i nhi bitors;

vii) m@m bilbayidachspoyter (8B ATY inBibitefs; | BAT. Suitabl e
npounds possessk?gAMﬁ\T i nhi bi tory activity have been

Whe@éb@)‘ﬂ%é’(ﬂln@b‘éloﬂ@ fistance the conpounds descri bed

04 IS R B BB R I AENS nmfChesp degggbed. see for

msta%é 22%BhpouB BB 8T, in WD D5/1985 3 8&@@4/1@89%61/5818@\&70
98/ 56757, WD 99/ 32478, WD 99/ 35135, WD 99/ 644009,

94/296% 6 M OF6/ARBEBOVE BHO34SAONID P61 6031, W@QY@?%@QQWO%@W@ WO

o830 ke S8 o SR80l W PRREETS W g0 ® 1400 wo

99/6421® 821 100/0M839 OWEBFE/2039M0vA0 0886263, WO (002336 2%:0 W20437, WO
00/ 38728, WD 00/ 38729, DE 19825804, JP 10072371, US

01734670 W, 0035838,1W8 80/4 B34 WO 90651568 MO 1458937 FF (5AY63096, WO

oxcBef1, VB @B, W BRI B0 Ug T 0 3 Winfrai. D

19823304 eTH F00TD3 1 eses Pl eNERPNI 316aEPANS 728 AR UgML2S [P 549 967, EP
t he conpounds descri bed in claim1l and the named

573 g4drkH @% 5% EPi634 50 oER 6241 596 B 569042 1¢ EP 864382, and EP 1 070 703,

and T M52 it Bteamelichear ool it bt uPRabelin ooim 1

and &w ﬂaﬁi@h%xﬁhﬁl%§ e%e Rlcolfofatddirlh b9 hseRnEe. 2Ny one of the
1,2 25 benzot hi azepi nes, 1, 4-benzot hi azepi nes and
1, E’abw]@oclamz epIBwE inhdbifars sthiwblesfor bselih ¢hecprasemt pifvention are
benzothiepines. Other suitable classes of IBAT inhibitors are any one of the 1,2-
benzothiazepines, 1,4-benzothiazepines and 1,5-benzothiazepines. A further suitable class of
IBAT inhibitors is the 1,2,5-benzothiadiazepines.

One particular suitable compound possessing IBAT inhibitory activity is (3R,5R)-3-
butyl-3-ethyl-1,1-dioxido-5-phenyl-2,3,4,5-tetrahydro- 1,4-benzothiazepin-8-yl (1-D-
glucopyranosiduronic acid (EP 864 582).

A further suitable compound possessing IBAT inhibitory activity is S-8921 (EP 597
107).

A further suitable IBAT inhibitor is the compound:



MAT inhibitors is the 1, 2,5-benzot hi adi azepi nes. One
particul ar suitable conpound possessing MAT inhibitory
W@ewuwseyo i s (3R, 5R) - 3- PCT/GB2004/001396
butyl - 3-et hyl -1, 1- di oxi do- 5- phenyl - 2, 3, 4, 5-t et r ahydr o-
1, 4- benzot hi azepi n- 8-yl ~- Dfﬁglucopyranosiduronic acid
(EP 864 582). 30 A further suitable conpound
possessi ng MAT inhibitory @{:T{CP vity is S-8921 (EP 597
107). A further suitabl e hibitor is the
conpound: WD 2004/ 0893f 44004396 -6 0 //
I[P OCl- N~N WD99L3 3 fer) sui tabl e conmpounds
of the invention are’|the |BAT i‘ggibitors described in

WO 01/66533. A partlcuIaE;ZEonuno of the invention
I

is selected fromany one anple 1-39 5 of WO
01/ 66533, or a pharnaceuti y acceptable salt,

sol vate, solvate of such salt or a prodrug thereof,
and the conpounds of Exanp
herein by reference. dai
al so incorporated herein [
sui t abl e conmpounds of the ention are the MAT

i nhibitors described in O 02/ 50051 A particul ar
conpound of the invention etlected from any one of
Exanple 10 1-120 of WO O S/%' or a
pharmaceutical |y accept abl sol vate, solvate of

such a salt or a prodrug thereof, and the conmpounds of
Exanpl es 1-120 are mcorMHPQP/éa‘lTﬁarel n by reference.

051
e P shiytle Plapinodé oRthe shyahtifn Aeife D HRAP R fesgrived in wo
01/66893 B4 barficiiat SstRtiind o e\ ddion Azlected fRfh 86 &b SMEmple 1-39

any one of:
of WO Qﬂﬁ@&%m aPhainiageyticaly pmpgablemhmohgalta, holyai8-of Blich a salt or a

procfgé% B]gmgg, Hé]?qﬁﬂmgoll\lrnds( gtaéxba%%(;}f gy al)e incorporated herein by reference.
ClaihRaALO BN TEEBY Iz 21s8 ifboppdrkd ﬁ&ﬁﬁlrﬂ%i'&fe?é&@.n zot hi azep

I ne;
1, Additional s;nitabldicbmpyund;'s q@mlmyuvemo:mmmbﬁam-iﬁhibm{s described in

WOt PHEHES Sy B0 Rt 8 18F g i e e e FBY ArS9kxample

1- IZOQ%WO 02/50051 ora pharmaceuucally acce_?table shalt solvate, solvate of such a salt or
i oxo- 3, 3-di but yl - 5- phenyl hi 0-8- (N-f

a pchR)lg llheremﬁ,eﬁmyll thd tomipdun(iQef Exdomiiesct-H0 )meandmpﬂlyﬂe]i reteinyby
refetonea, Slaiis el il 92/5005 s s incomopiad bergiabypisreaseh

partf¢Blar compound of the invention selected from WO 02/50051 is selected from any one of:
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-1'-phenyl-1'-[N'-(carboxymethyl)

g§s 1-39 are incorporated
p 1-6 of WD 01/ 66533 are
ef erence. Additi onal

carbamoyl]methyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N'-(carboxymethyl)carbamoyl]-4-
hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-1'-phenyl-1'-[N'-(2-
sulphoethyl)carbamoyl]methyl } 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;
1,1-dioxo0-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N'-(2-sulphoethyl)carbamoyl]-4-
hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
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1, 1- di oxo- 3- but yl - 3- et hyl - 5- phenyl - 7- net hyl t hi 0- 8- ( N- {

w@ Rjo4/0893phenyl -1' -[ N - ( 2- PCT/GB2004/001396
sul phoet hyl ) car banoyl ] net hyl }7car banoyl met hoxy) -2, 3,4, 5
-tetrahydro-1, 5- benzot hi azepi/n
1, 1- di oxo- 3, 3-di but yl - 5- phenyl - 7 met hyl t hi 0- 8- ( N-{

1,1-diBY 0-3-tub¥1-3-&h gl ha@l hythgteAthe8aw- | RY-o-[Vdpaxiphessyl }

car banoyl nmet hoxy) - 2, 3, 4, 5-t etrahydro- 1, 5- benzot hi azepi

carbnléoylﬂf@-m{dmbgw WMW@@@S@%—tetrahydro-l 5-benzothiazepine;
1,1- 1b)(lcg§ béﬂ}ﬁﬁ etB pwgg?rﬁ?}p)?ltlpg %QX) {(f{) & [ﬁy&t hi 0- 8- ( N-

carb6 2R/ R HUQTZ%MQSMM lm}ethox -2,3,4,5-tetrahydro-1,5-benzothiazepine;
car barmyl rret oXxy) tetra ofro 1, 5- benzoth| azepi

1,1-diexo-3,3-dibutyl-5-phenyl-7-methylthio-8- (N—{(R) o-[N*- ! (2-carboxyethyl)carbamoyl]-4-
3- but 7-methylth N-
hydrew}]beazrfolﬁfgaﬂe@n&éé«e@s@ ﬁ%%@gﬁwﬁ%mﬁﬁﬁ%a@ﬁlg@ ! {
1,1- R4 SITRIRLAGY bhcnyP 7 hn 16 AN B0 b By RO AR AR
carbaﬁbﬂ?ﬁ&én@y@czdbéﬁﬁ@lhmﬁroﬁ?)ﬂlyh ;57 tetrelyy -l [H-BenBothizedine;
2- car boxy eth | ) car banoyl ] -4-
9&@-@;@&1};\@@5,5 -phenyl-7- methy tth 8- (N—{(R) o~[N'-(2-carboxyethyl)carbamoyl]
benzH/ fcar maﬁ%yﬂr?etﬁo )%b 324§ télttaiyar%tfg tl%nzo"?hmiepl henzot hi azepi
1,1- %mRy)lq g'_3fd|<1r9u 1-8h¥hy1r-gik tm% @O@f{'&lw (ﬁ?ﬁl{iﬂée&mf}ea&a&%ﬂ -2-

5- carboxype yl') car banoyl | ben
fluomdeivyhpyt bastolybrsthexd) 2,344, 5-t¢tl=ah|ydﬂmy1j5d»eﬂzc5h1bmpm hi azepi

B S bl ok e G R s
R R s e I e T G

1,1-dioRo-BN-dibrtys 8l phbagt inkthgRRib BV (R)2e-[N1- GOr@Igazory-1-
} car banoyl net hoxy) - 2, 3, 4, 5-tetrahydro- 1, 5- benzot hi azep
carbpgyethyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;

1,1- % o] g%‘[’ﬁﬁﬁb%ﬁ@ﬁﬂ%ﬂ%@ﬁﬁiﬁ?w'[@lw YR N BNt droxy-1-
carb6 RJABN)EEibaMo ell-@?%ﬁﬁbhmb )benzylicarbamoylmethox y}-2,3.4,5-

car barmyl met oxy tetra ydro benzot hi azepi
tetrahgdro- 115}benzothlazepme

1,1- % Q)(o-gl OX %ﬁgyl(%pk%;ér g)&)gp}?lq%{o—f% (NnF o ?IY’I gcarboxymethyl)c{arbamoyl]

I I I
benz§@} g%é%%&ﬂﬂét%&@ 8%@% tétp@g}‘tﬂgt b ka_r?elazrocghlizegl%énzot hi azepi
1,1-diexo- 3Jbut}2|l ﬁbtﬁﬂ%@h&nﬂiﬂhﬂétﬂdﬂﬁo-ﬂh@ﬁw {N*- (f(fahbw)})(rhebtﬁylﬁyhosphoryl

r ox

metlgé}cgr&gy:@yﬂbq@&]ép@rgmyyl}negmﬁygﬁ é,@y%tqt@hy ro-l ,5-benzothiazepine;

PR R R b

(hyarosixrpfﬁem?ﬂ) hkss;sho@ﬂ Mbm@arﬁbﬁ?ﬁéhz 1hétRo:8r} (AN ,4,5-
car boxynet hyl ) car banoyl ] enzy }y
tetrabgaroanppenrotiiasepine? . 3, 4, 5-t et r ahydr o- 1, 5- benzot hi azepi

1,1-diSo-3;3gbuta BipbgRy 3 -mefhy]this-&s{ERR)-or LNt tiiogh- ( n ¢
carbBxyebhy 1{051%551%& Mdé }Béﬁ)ﬁlﬁbﬁﬁﬁﬁﬁ&w 2,3,4,5-tetrahydro-1,5-benzothiazepine;

net hyl’) car banoyl |
1,1-diax &8 Begibutyi- ﬁfphyx)ylz Bl;em,yﬁhmeﬁ-m!r[MF@-(N - B2-bereziof fiethyle pi

ne;
phospﬁwéﬂre@%k}csrbawb “Ashydrorpbenzyhrahgmoyimeghory 2 detrakygiro-1,5-
{ 2 25 [(hydroxy) (nmet hyl)phosphoryl] ethyl
ben IE-ﬂlau%l.#r%g/l)benzyl]carbam)ylmethoxy }-2,3,4,5-
tetrahydro-1, 5- benzot hi azepi ne;
1,1-dioxo-3,3-dibutyl-5-pheny|-7-nethy|thio-8-(NV
{(R-a-[N -(2-nmethylthio-1-
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car boxyet hyl ) car banoyl | benzyl }
car banoyl net hoxy) - 2, 3, 4, 5-t et rahydr o- 1, 5- benzot hi azepi
WO 2004/089350 PCT/GB2004/001396
1, 1- di oxo- 3, 3-di butyl - 5- pheny| - 7-net hyl t hi 0- 8- {N-[ (R) -
a-(N - { 2-[(nethyl)(ethyl) -3 phosphoryl]ethyl }
car banoyl ) - 4- hydr oxybenzyl ] car banoyl net hoxy }
1,1-didx8;33-8ibuelSaphedyle?- meﬂ&yllhﬁﬂz-QNki(R)z (VI €2-[ 2 thyl)(hydroxy)
2004/ 089350 PCT/ GB2004/ 001396
Pphogphpryljegiyd toarbameyh - wdrexy&sezvgllcarbam@vh@qtmyd -233,4,5-tetrahydro-1,5-
(N { 2- [(nethyl) (hydroxy)
benic%ﬁ[a&%%r yl ] et hyl } car banoyl ) - 4- hydr oxybenzyl ]
1,1- gwxbestrsﬁmmgulﬁwhyl ="Pmttylthio-§-EN I {@RY. B[R LN'-@-methylsulphinyl-1-
enzot hi azepi ne;
carbpxyethylisaehama] ezt grrbsmoniiarehoxy)-Adthitattahyd®- {, fébesizothiazepine;
and(R) a- [(R-N -(2-nethylsul phinyl- Im5
car boxyet hyl ) car banoyl | benzyl

1,1 h@&b@aﬂaﬁfﬁlst}ﬂféﬁ}l Pidittbx§-gL V-{ @V 0= - pifhRed9h) PArBAREy1]-4-

i ne;
hydmxybznzubdoal‘harﬁeyinbﬂtojib’]—z Spheepahydrodt RbenzoBrifzpine;

or o R BN ALY ACSRPROD el chiet PP 310k, SR SR PHTAL sheor.
ne, Acﬁfméhapﬂﬁfaﬁﬁ%ﬁiﬁoﬁﬁ‘M of tRE %Qr‘gﬁﬁl dre E‘@ AfTsl‘ﬂhi‘b?tBﬁ described in

sol vate of such a salt or a prodrug t
WOABA207d0.aA panmlcu]abbcanmmm tiebsinedntioh és seﬂnotmltﬁr@n aay end &ffExample

T R AT T
a pr@éﬂ')i AMPedt! ar@%ﬁf‘@&ﬁ ouhidé 6{)?&&1}{@%9 B9 714190rp8fatefi‘l hereln b?l reference.

Fraceut | cal cept a vat e
Claisrlschl@loﬁWQ 03)’0207310mr® alsol incbiperaat herand)ytrhiéraitleérp@ pﬁlﬁsulal
of Exanpl es 1-44 are incorporated herein by reference.

comppyndyg! the iyepifon folestrddsem YOO L0287 Lisisalesiep Sioat any one of:

R e e R RO R CR AR
2,3 a,6§6 ﬁdh@h@ﬂroxyhexyl)carbamoyl]benzylFcarbamoylmethoxy) -2,3,4.,5- tetrahydro 1,5-
di oxo-3 di but yl phenyl - 7- net hyl t hi o- (N—{

ben%qﬂ)m@mw (2-(9)-3- (R) 4- (R -5-(R) -
11-fotp B R e RS AR A R BT P s 45 )

2,3 .08 Z@nbihdd QR M lcarbamolbenzl arba.mol thoxy)-2,3,4,5-tetrahydro-1,5-
1, 1- 1(Sﬁltlﬁnoxg 3- y) -3-eth 3),/ y phenyl - '}lmn%tﬁXX)thlo eray{m

ben%qd)la@pﬁnﬂs (2- (S) 3 ( R) 4-( R) 5-(R)- 20
L1 A e e D B RO DLt LS -L-carbamoyl.2-
hyd}fﬁY@tﬁﬂ% lyﬂ%e:nzya} Cet a oylmet]%oxgglg ,3.4,5- tetﬂahP/%lrﬁi-loé-gferﬁ\ci_tlliazepine;

di oxo- 3- 7-met

1,1-@idko-8-hudlylF- 8)1y]15-@hd§1’(;&ﬂt-1ylbth2}thlo 8-(N-{(R)-0-[N'-(hydroxycarbamoyl-
hydr oxyet hyl ) car banoyl ]
et@é)qa&%awﬂ%%%wﬁrb@nsmeﬁl%i -2 auh2tteirahydodehbenaethiszspine;

1, 1-{fogo-8 burd- Breiby S phepylTRppi SO (R Se e -Brimidia-2-
yluréldéﬁihy@]calﬂ)hﬂin()ﬂ)}ﬂélﬁ&}ﬂ@ébQﬁé@ﬁhleth%ﬁy] 2,3,4,5-tetrahydro-1,5-benzothiazepine;

nmet hyl) car banoyl ] benzyl
1,1- F@a?ﬁmylﬁl‘feﬁlhb&?h@@l 3 :methylthe 018al ({RY-0d { 18- [BeVpyrindin2e p
yturgidglegyicubampyhmaseahynodmpfionyh 234 ssieigidie d.Ssbqnegrhiazepine;
1,1 &&& 3%&:%5 &y yr%dygh%fthglthéé{'sugﬁ (‘i&? Lﬁg(h]zcaf bary|

} benzyl ) car banoy ro-1, 5- benzo
butaxgcabaplpipgridin-4- ylmethyl)carbamoyl]benzyl}carbamoylmethoxy) 2,3,4,5-

tetrahydro-1,5-benzothiazepine;
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1, 1- di oxo- 3- butyl - 3- et hyl - 5- phenyl - 7- met hyl t hi 0- 8- [ N- (
(R -a- {N-[2-(N-pyridin-2- ylureido)ethyl] carbanoyl

w0 b@apgdsfcar banoyl net hoxy] - 2, 3, 4, 5-t et r ahydr o- BCBGB2W2001396
t hi azepi ne; 30
1, 1- di oxo- 3- but yl - 3- et hyl - 5-f#renyl - 7- met hyl t hi 0- 8- (N
{(m a-[N-(21-t-

1,1- bl@k%y@ﬂylbmemlypﬁmﬁénmmﬂhyﬂtmishw ] @rdprapl3t benzyl
}carbanoﬁlnethox

R NS }ﬁadza@myb@ethm)ﬁ;@éiﬁﬂs@mo 15-

004/ 001396 -
ben%%ﬁ xo 3- butyl - 3- et hyl - 5- phenyl - 7- met hyl t hi 0- 8- ( N-{

1,1- 518)(04'3 =By I( R eBiyl- S’-'phéﬁg’l-qxﬂi&h?lﬂﬁb-)@[ﬁ! RR‘Y—’@M ]]/‘qgf@)fﬂ-dlhydroxyphenyl)
y

}carbanDyInEt 0X 3,4,5-tetr dr o-
2~ mbtdanxyqthylb;arb@nml}benzyl)carbamoylmethoxy] -2,3.4, 5 tetrahydro 1,5-

b 1,.1-di oxo- 3-butyl - 3-et hyl - 5- phenyl - 7-net hyl t hi 0- 8- [ N- (
CNAARY AP [ 2- (3, 4- di hydr oxyphenyl )- 5

11&o%t3h9ﬁyle§@ iyl .%awm&lw %18l GR[ @gRyAret hoxy] - 2, 3,
2 L

, b-tetrahydr 5- benzot I azepin
anuﬂqeﬂa;d)canbanﬁyﬁhmzbl}}ﬁarbmhyjdﬂﬁtmb{yhy B 475-mﬂiahydrbhi,33béhz()ﬂdiazepine;
am noet hyl ) car banp

11é.(R)-a &)en@}l b ol
lé’ménbiwln%@m&whg%wn Yidhip2hitt &) 105V Herpes dinr-aykpathyl)

carb?ﬁxfyl&b%l)%gl}garBalpoYln?thoth{/% 34,5-te F] trah}fdn} 1,5 P%nzp%hlj]azepige'(%
1,1-8iok&R)3= lﬁrt{'ﬂ-yeﬁﬁl &@hh%ﬂﬂ Iﬁemymﬁblxy N {®0- @wq@wm benzyl

} car banoy! et -tetrahydro-1, 5-benzot hi azep
dlmcthglanmosulphamoylethyl)carbamoyl]benzyl}carbamoylmethoxy) 2,3,4,5-tetrahydro-

. 0X0- 3- but yl - 3- et hyl - 5- phenyl - 7- met hyl t hi o- 8- ( N
1,5 %én(zéinegep][nﬁ_ (2-N, N
or aPhimidphtaAlH asdehRBRYAY ! @Ivavd, hslahodFBYdh] L% prodrug thereof.
car banoyl net hoxy) - 2, 3, 4, 5- tetrahydro

1, Brdslitinnet mlab@mon@ounﬂs of thehiaventiooud thaIIBﬁTaohléptmablescnbed in

ST R SRETENTR TN RCAC P (T M-

1-7 b WER O’!&/QQZ@fSemt J‘ﬁdt%uhﬁﬂbbd&%@olg 8AE 5bINRE, dolvatd¥? such a salt or
03/ 022825. i cul ar conpound of the invention is

a predshg thesebff arrtdrﬂlacgmmd@bf Exaampleel -7 e &inobrpiBtaieddf 8 Seference.

ey G5 BT PR s S G St iy tonEge el

I, ' .
e e

1,1- dmxoﬁpl@} a{baoyli?oeatbylni (R)-5-plicayb REA-(R)-pataibor yibearyl3 0
npound i nvention selected from W 03/022825
Carbagloglém%léw&zf%ﬁwt%wya?el Abenzothiazepingx o- 3

R

carbbnﬂytﬁﬁﬁﬁli@iﬁﬂ&‘ﬁﬁlté’tﬁahydro-l,4—benzothiaze ine;
1, 1-di oxo-3 - 3- but 3eth}/l-5-( g-S-phenyI-8-[N\/
1,1- (h(oRy 3@]1);&113[@6&-@@@2135 gi{) 5-phenyl-8-(N-{(R)-0-[N-(carboxymethyl)carbamoyl]

ben%yilf Frgetnox%]Z 324 § té"tka?lyaret { & r?:}clanzo(%maZc-‘fE')mt%:(;" nzot hi azepi
1,1- %m%o@'@%%&( yRB-crypst -s%h%ﬁlgyd (151%1&1 %NRBﬁBMiyl&tﬁ;hbc{arbamoyu

['N-( carboxymst carbanoyl

benzyh}daeshamdyhmee¢thoxyy2,324.3; tdtrﬁlydﬂt-l é#bﬁdzqnhmzepntﬁe nzot hi azepi
3,5-trans-1,1-dioxo-3-ethyl-3-butyl-5-phenyl-7-bromo-8-(N-{ (R)-a-[N-
(carboxymethyl)carbamoyl]benzyl Jcarbamoylmethoxy)-2,3,4,5-tetrahydro-1,4-

benzothiazepine;
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1, 1-di ox0-3(S)-3-butyl -3-ethyl -5-(S)-5-phenyl - 8- (N-{
(R -a-[ N-(carboxynet hyl ) carbanoyl] benzyl } carb
wa@ewylosmsshoxy) - 2, 3,4, 5-tetrahydro- | PCT/GB2004/001396
, 4- benzot hi azepi ne; 3, 5-t rani- 1,
1- di oxo- 3- et hyl - 3- but yI - 5- phéfyl - 7- brono- 8- (N-{ (R M
-[ N 30 (carboxynet hyl) car banoyl ] benzyl
3.,5-yrons-b dndipkordt (Sp:3yethyd;33putylst-hpdroxh§ 48 5 bhényl-7-bromo-8-(N-{ (R)-o-
ot hi 2004/ Q89350 PCT/ GB2004/ 001396 -10
[N- éa@(z)f(yrgﬁtgyﬁgargamoy\fﬁenzy Jcarbamoylmethoxy)-2,3,4,5-tetrahydro-1 4—
benkgtﬁillagéiﬁné (S)-3-ethyl -3-butyl -4-hydroxy-5-(S)-5-phenyl
7-brono-8-(N-{ (R -a-
3,5-pming-a apdnoxqcﬁqRWLe)tbﬁr%mtplycl -hbdrozy5-(R)-5- phenyl 7-bromo-8-(N-{(R)-o-
&9 r banoyl net hoxy 5-tetrahydro-1,
OB A R Ly biabamOYImethony). 2,3, 4.5 etrahydro-1.4-
b (R) - 3 et hyl - 3- but yl - 4- hydr oxy- 5- (R) - 5- phenyl
en@g‘bﬁ%’%ess (N { (R-a- 5
3,5-dnd- ¢atdaexotmﬁwi3)lﬁﬁ lb.'ﬂﬁl‘iaﬁ'yi mﬁawlthlo 8- (N—{(R) o-[N-
car barm | met hox% 5-tetrahydro-
(car leadameyl] glzgl }cm]bgmgylnmtho]_(y) 2,34, 5 tetrahydro 1,4~

et hyl - 3- butyl - 5- phenyl - 7-net hyl t hi 0- 8- (N {
ben%(’%n%e%ntel\l- (car boxymet hyl ) car banoyl ] benzyl }

3,5-G2hP) -0-[N-(2-
N {Iﬁlﬁgﬁgfé%ml%nﬁ +StpRaly R A -+ (A { R)-o-[N-(2

SUIPBOGhYlbcatdzaJllqyﬂ-@hMX@eazﬁWarlﬂmhnyﬂmbtthgo@myJSmt&rmtdi’QLﬂ14-

ben%qslillﬁﬁé’&}e]ﬂ{ﬂléleléﬁﬁg yl ] 4- hydr oxybenzyl
1,1- hi%% BB SR T km;r@ 4 gﬁ?r{y%ﬁﬁ&){%h% X - (R)-0-[N-

benzot azepl ne a
(carfioxynetittgtpadatinByBerey yhrbambylingthoRy |- BB 4%5-RiaRydro-i;41et hy

| thio-8-( (R)- a N- (car boxynet hyl ) car barmyl ] benzyl
benzothipsep ?ﬂ?}f{\%‘éy @d4 5- tetrahydro 1,4- 15

L1-B86 3 A BRI E N N R
(cmlbd)d?hﬁﬂ@"lkﬁi‘b{im()ﬁ)]b@z&l'}barﬁ@rﬁéﬁ%&@ﬁ?)hy Bh@feﬁﬁﬁ%b libenzyl

} car bapoyl met hoxy) - -tetrahydro
beﬂ@@ﬁ%@pmeélz@bylﬁ@nm S@lthyl am ne salt; or a

oo BRSNS B BRSP AR b B9t SOk Bt

S uididah oRa LB REm @ﬁndsfwtnerwaﬁ Arhe [BAT iMibitors 4
i nhi bitors descri bgd in WO 03/ 0152830 A pardt@cllﬁ?rs escribed in

WO 08(B883 Lopartiplai ¢pmepeungd nf the isangon Esdsefelcta:d\fmtmy amn(meaff Example
ceu

1-4 m %%i'SSéa?r ap Ogég?l ga &Fmaé)?%ga Kt Sggcal Qfisuclya salt or
pradli@eithdfof, R eias Gonfiiﬁﬁmﬂé"'@f SORRAsNds AR 1ng6ri£&ﬁ{e She%le er%rence

i ncorporated herein by reference.
Claigg 1620B¥0 83/622839ard ais@nponparzmﬂ lieeeiniby réfigrened. et partieulaA

rii cul ar u ion selected from
comiRing oF SSipyiic SERr o GO QA ke Sgpcied from sy onc of
1,1-%%3;6-9%?@336@%4@&0@ S¥phedyi Q- ooR-rpheny! - 7- (N 1
- a_
(carboxymethyl)carbamoyl]benzyl }carbamoylmethylthio)-2,3,4,5 -tetrahydrobenzothiepine
1,1-dioxo-3-butyl-3-ethyl-4-hydroxy-5-phenyl-7-(N-{ (R)-o:- [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-[a-(carboxy)-2-fluorobenzyl]
carbamoylmethylthio}-2,3,4,5-tetrahydrobenzothiepine; and
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(car boxynet hyl ) car banoyl | benzyl }
car banoyl net hyl t hi o) - 2, 3, 4, 5-t et rahydr obenzot hi epi ne
WA 2004080Bx0- 3- but yl - 3- et hyl - 4- hydr oxy- 5- pheny| - FeT/A8B2G04/001396
(R -a- [ N-(2-sul phoethyl)c ar?am)yl] -4-,
hydr oxybenzyl }
car banoyl net hyl t hi 0) - 2, 3, 4, 5-t et rahydr obenzot hi epi ne
L,1-dinxord-butylad-ethyb4-hydroxy- 5-pheny1 7-{N-[1-(carboxy)-1-(thien-2-yl)methyi]

cartoy G r b S eB ot hy i 0 L

or C_I_ail*r%gcg%to%f}l %E&g%[@ﬁﬁnMQé &BIva o 3ih ¥ Q1040893 ¥R reof.

1, Adiihomd Slltabtwdqnﬁ)oanﬂwdﬁ “the yenttonyard tImHBIAle inRibitprs\iescribed in
W#Dé&@rﬁg XXP@WF‘:EHE?? é&lﬁg@ﬂ%{h{ ﬁeteiglzﬂlgmaﬁg éf: ecte flrcr)rre;ltalr%// |0¥lé’] of Example
1- 3@8%9@9@228@' ba ﬁ%@éé%ﬁlcﬁ g?aggf%pta‘tﬁ@ gﬁé@gﬁva@%d\%@o {uch a salt or

such a salt or a prodrug t rtronal suita
a promrgdwndﬁ ofd théeompwards obBExanglet ha9laBATicombididd ltrein by reference.

d 03/022286. | d of
Fel-HhoERO ot Bardere wmmtaﬁﬁgr%hi@aggeﬁ%g% garticalgr
conff&foum%é HERRAE6h sedctédl f%}f] WIBXRI2988 |s¥%eREEE Qlto?lp!érﬁl one of:

salt, solvate, solvate of such a salt or
1,1- .tlim;bécff dibatyd-StphengloTredidhioos- (B @RPby-IRB9- oaﬂﬁbx%f 2 methylthio-
[ n;:u%r porated herein by reference. Cainms 1-10 o
ethybspigonows-4 al?yéfcai@%n%%]{%m%mkwhw%éi%ﬁ,ﬁyetraétwéﬁoeh%é A

beniécgr}%g%éé,zf[l chg})ggltnceido; rgl;}eain;vgﬂtei on siloect ed from WD

1,1- ﬂhoiodil x[aﬁcb?%’ 1-3- Iﬂiebjgfr-’%t?eﬁryﬂlhﬁﬁg kNT{(Mﬁ&I[M(*(@) Pcboky-2-(R)-
X
hydgxmmopgl&aﬂmql]]—él hydry)&y]myﬂmgam(}ylmethoxy) 2,3,4,5-tetrahydro-1,2,5-

ben%o%lgg‘g% H{CT?EI hoxy) -2, 3, 4, 5-tetrahydro-1, 2, 5-
enzo P azepi ne;

1,1- %mg&ogﬂ :Qdifbu?% 3: p}ie{gg%?fﬂlymhﬁﬁs/ AW ORREHL A SY- PcBinbRY-21

methgﬂgnopx@qmquydylb@-h&@myb@nzﬂ-}t@tblmno(}y]hlembyy) 2,3,4,5-tetrahydro-1,2,5-

r banoyl net hoxy) - 2, 3, 4, 5-tetrahydro-1, 2,5- 15
ben %Piﬁ %f‘?ﬁ > azepi ne;

1,1- %13)%0 lc] ?@8%&&@1’6%!%565{@1}%%’- | (IQSE&HX’I—(E@ Pbgrbgﬂ"ﬂcutyl)
carbﬂEbblMMHﬁy@]Myb@@W}&ﬁﬂ)ﬁiﬂoyﬁndthy@-&MBlétfahydro 1,2,5-
} car banoyl nmet hoxy) - ,4,5-tetrahydro-1, 2, 5-

ben%?ébﬁ@ﬁ%ﬁpa@p azepi ne;

1,1- %La;( %ifﬁ_%u% é)p%lfﬁ)\@ 161 y& equN]{- -t-rﬂXJ] (t(§1)i PEaSrBS)Iﬁ\}I;Jropyl)

carbambigihey %rl]}cdlfb:hﬁ MEHIRNEY B, 415-tetrahydro-1, 2 5-benzothiadiazepine;
car nmet hoxy) - 2, 345tetrahydro , 2, 5-

1,1- @@ﬁg—@ﬁad@gﬁyéﬁ@‘bpmd +7- -methylthio-8-(N-{(R)-o- [N ((S) 1-carboxyethyl)

cardgp i st o P bl Ao i agepine

1,1- &%&@@@&%H@I B y125-rhethy RnioS-LRIMEL Q1A (€8)°1-REBEY)- ARl

azepl ne;

hydmxgprdpyimﬁanﬁys) lljbmnyybycmbambt hglrridtl;ogcﬂyﬁwgwtmfa%&o(1ulys{
car boxyet hy car banoyl ] benzy
bcnz}(ogii'f“gé‘lﬁﬁwgrret hoxy) - 2, 3, 4, 5-t et rahydro- 1, - benzot hi ad
i
L e o -3 PPy ey sy -H R 2 P%’hget{‘?@‘f“‘rbm’yl] +
hyd1()R}beazi/1I}be(rléeﬁ‘a)oylmembbp)leﬁ,a ;% rahydro-1,2,5-benzothiadiazepine;
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hydr oxypr opyl ) car banoyl ] benzyl }
car banoyl net hoxy) - 2, 3, 4, 5-tetrahydro-1, 2, 5-
whenznsdssadi azepi ne; 1,1 -dioxo-3,3 PCT/GB2004/001396
-di butyl - 5- phenyl -7-nmethyl thio-8- (N { (R)-a-
[ N- (2- sul phoet hyl ) carbanoyt12=4- 30 hydr oxybenzyl
} car banoyl et hoxy) - 2, 3, 4, 5-tetrahydro- 1, 2, 5- benzot hi ad
1,1- dlaxeBLm&Lbustq&BAﬁOBﬁﬁﬂﬂltm @B 46 INIBD61- - 12

1, 1- di_oxo- 3, tyl -5-phenyl - 7- met hyl t hi 0- 8- ( N-{
carb()g]e‘tl@zllcpqpb(a(rgyl]ft hydroxybenzyl}carbamoylmethoxy) 2,3,4,5-tetrahydro-1,2,5-

| ) car banoyl | - 4- hydr oxybenzyl
benzi‘o%&@éé{ngﬁ et hoxy) - 2, 3, 4, 5-tetrahydro-1, 2, 5-

1,1- @l@ﬁaist:hﬂ@d ﬂfw ﬁl,eﬁryﬁhféx@(ﬁ-{ (R) oc-[N—( R)-1-carboxy-2-
|but | - 5- phen 7-methyl thio- 8-(N SE
met@ﬂagmqekh}[l)qal(b@mpyl]l);/er@glr}Q@hgmgzln@thoxy) 2,3,4,5-tetrahydro-1,2,5-
b Xl t hi oet hyl ) car banoyl | benzyl } car banoyl net hoxy) - 2, 3
enzmih 1fl%éecplmael’lydro 1, 2,5- benzot hi adi azepi ne; 1,
lléle-‘?aXdu L ﬁl— L 1 {2- -1-
b 31 $ 1}/1 4 éiw 911 7[“%@91?%1)%28_ g@m%é_[W(Qy BN S)2-hydroxy-1
carboaydﬁbyl)patﬂamoyﬂpmpg}mbérpoyﬂhdnzjl}mbdmmyﬂxylbthbxeﬁzyli,4,5-tetrahydro-
i%ar b rm(ﬁl met hoxy) - 2, 3, 4, 5-tetrahydr o-
12 aHaPHCatfi%zepi ne; and 10

1,1- %’ﬁ} ﬁ@?@g qle}?w%hae?hygﬁi%%’- (V- RE N () LebobN-2-

car box
methilg&pﬂmpy]mwhwﬂldﬂheinz@ilmyib]abﬁmméthoxy) 2,3,4,5-tetrahydro-1,2,5-
}car banoyl et hoxy) - 2, 3, 4, 5-tetrahydro-1, 2, 5-
bendoitHadie?ipMe azepi ne; or a pharnaceutical |y acceptabl e
or a?)ﬁéﬁnac?lﬁlc\é%r ?cce iél\ré%glz rs;?)I vgﬁ ug(glv%tg %?L&chglrsgﬁ o? rﬁi}%&fﬁ’g thereof.
I nvehirthenpaatdat @ﬂlﬁoﬁmﬂﬂe @rﬁ/eﬂﬁ&i?&edt@i frdra Wel 03e022486 is
fromany one of:
seleqted frgmpany-ope 9| butyl 5- phenyl - 7- met hyl t hi 0- 8- ( N-{

1,1- élarggr%%&i§ ﬁl&&fnm- - ]Q’ { (R)-0-[N-((S)-1-carboxypropyl)
carbhﬁlaytyaln@drmbﬂzyypca%aﬁwh&tﬁ&awafwS%tﬂahgdl% 1,2,5-

benzot hi adi azepi ne;
benzptiiadingppineg asl di butyl 5 phenyl - 7-net hyl t hi 0-8-[ N- ((R) -

X
114 S R g AR RO 49 ahydr o- 1, 2
hydroRy B P e B RRERLNA.2 O SRR E 2 bBbintadizepine:
or a phauiraggutichBy eceptableselt vetvasa) soladtk ef SBATR salthic biprairsg tieeeof.
th%%e havi etnglg,rstr cture: 6 ~ REB SNR 4 W

rther su1ta 1nh1 itors are those having the structure:
6 (o) v
O\\ / /R

N

Z
j\K
R m

(R,
®

wherein:

R" is selected from hydrogen or Cy_galkyl;
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RNRXRY Ro (Rz)v (1) 25 wherein: R is selected
from hydrogen or Cl_6al kyl; WO 2004/ 089350

weFOnAeBRaN4/ 001396 -13 One of RL and R2 are sSPCEGB2@4/001396
from hydrogen or Cl-6al kyl and the other is selected
from Cl_6al kyl; R and Rl ard3rndependently sel ected
from hydr ogen, hydroxy, am no, nercapto, Cl1-6alkyl,
C1-@red dfdR'yandRY 24 s@edtédy frpmrtiydmgeiNde CCallba lakey the2sater ioselected
#@ﬁfﬁ yI S(Oa wherein ais 5 Oo2; k is selected

from nitro, cyano, hydroxy, am no, carboxy,

c ar )ej%yﬁrgfﬁ@ﬁzg{c@{%ﬂ ?ﬁll'écft)%aﬂ]%}( ;h% %eﬁs %&r&%)kykaé%go,l mercapto,

Ci. @kyﬁ mlkamw OG- 6a1MyK)£iﬂ1m6aNJKW(()1asﬁlk|§?Dgannno, Ci 6alkyIS(O)a wherein a is
NN-(Cl 6al kyl ) 2am no, C1-6al kanoyl am no,

l‘@-v(Cl 6al kyl ) car banmoyl, N, N- (Cl- 6al kyl ) 2car banoyl,

RS LTSN Y S —
sulphbn6 @ Coedikyl] TRsallkepkia @D ydlkynyY, Gl%aIQO)E’y @%ﬂk@ﬁo&"f{@@ﬁﬂbﬁ@loxy,

|sa%rou of formula (l1A): N n~
N-(€reafkyDamines NaM(CrellaAamive, 6t w&angylamm%ﬁﬁ(chsalkwécarbamoyl

i h
YSRGS EASIS BN 2851l 1ok ki
N-(GiialKydslphaméA af@NYI(C,.cald1 6allammdyl; C2- 6al kynyl ,

Cl- 6al koxy, Cl_6al kanoyl, Cl-6al kanoyl oxy,
N(vc;rsoéeu kyl)am no, N, N-(CI 6al kyl ) 2ami no,

ﬂ%&kﬁegﬁiﬁm} %&088&@1 El;(}‘féiilcﬁ;lbg?g[a wherein a is

O to 2, Cl_6al koxycarbo 20 N- ( Cl- 6al kyl ) sul phanoyl
and NN- ( Cl-6al kyl ) 2sul wherein R3 and R6 and

the other of R4 and RS optional Iy substituted
on carbon by one or rmv‘;%1 =0-, -N(Ra)-

-S(O b- or -CH(Ra)- eRéllﬁ 17% hydrogen or

Cl_6al kyl and b is 0-
(14)

R? and R® and the other of R* and RS are independently selected from hydrogen, halo,
nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, C;_salkyl,
Ca.galkenyl, Cysalkynyl, Cy.salkoxy, Cisalkanoyl, Cy.¢alkanoyloxy, N-(Cy.galkyl)amino,
N,N-(Cy.galkyl)2amino, Cy.salkanoylamino, N-(Cy_galkyl)carbamoyl,
N,N-(Cy.salkyl),carbamoyl, Cy.6alkylS(O), wherein a is 0 to 2, C;.¢alkoxycarbonyl,
N-(C1.alkyl)sulphamoyl and N,N-(C;.alkyl),sulphamoyl; wherein R? and R® and the other of
R* and R’ may be optionally substituted on carbon by one or more R'7;

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

Ring A is aryl or heteroaryl; wherein Ring A is optionally substituted on carbon by
one or more substituents selected from R18;

R’ is hydrogen, C1.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 R2°;
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2, Rng Ais aryl or heteroaryl; wherein Ring Ais
optionally substituted on carbon by 25 one or nore
wa agosBeent s sel ected from R18; R7 i s hydr ogePCT/GB2004/001396

Cl- 6al kyl , carbocyclyl or heterocyclyl; wherein R7 is
optionally substituted on cd#bon by one or nore
substituents selected fromR19; and wherein if said
hetlégrwhydrbgén@r@]t@ikps an -NH group, that nitrogen may
be gptionally substituted by a group selected from

d‘ iy drogen ad93styCT/ GB2004/ 001396 -14- R8 is

mgselﬂrdgdrggﬁ:]ha"? ’hlgl}%% cy%l?of Pgdrjailg ar & c&ré)r o)](}?fial k al%o,

sulpﬁahbﬁnﬂydroxyﬁﬁﬁﬁcaﬂfbbnyl SJ_ilhdall@mhgalkenyl C2 10alkynPrl C1 10a1koxy,
c @idr oxyam nocar bony | oal kyl, C2 loal keny
1-1

QywlkaIOXbéf (@bnpalkylmo |Wﬂam;lqyl)za1mno

NN %@%%iémﬁ%o ey R dreteahamsst o

N, @dmdnﬂm 110tk Qakien d B BBYIC;. 1galkyl)sulphamoyl,
chﬁ( 10al ky ZCS?ba}(r%DggQ)L G _loal kyl S (O)da I\Afwaerye)lsgpaamoy

N, Nr@lﬁhallWDzsutha{I@II NodFkyall ¥ isuiphamoylamino,

N, NRLCN- (a%ra gﬁﬁ%ﬂzs ul (ﬁg‘;)‘rl&#%carbonylannno carbocyclyl,

carbwéiﬂ@h,],olam@l eroselly R MBI AR Qealkyl,
| oal koxi/car bozﬁ/ am no, carbocycl yI , 10

Cafb@éﬁﬂ)ﬁdd@m hoplkglenppdl ky(Cy- 10h]é(b’]@rl®@3ml yl,

e R T B, o STRREC b R Ao

carbbg By (cﬁénﬂ@l@kd‘s\ﬁ'b@cﬁﬁélﬁs sl 86 HY; and wREiR Tl dheterocyclyl
substituted on carbon by one or nore substituents

contgins @s tNH- graym tRaBnitragen mhgbeoptianally sibdtituddror goby kelected from
R24_CO?%1611 ns an ?ﬁ}i—k ‘?lrag , that nitrogen may be

'SPt ofi FQURAG ST ‘by a group selected from 15

R24; or R10 is a group of ﬁ;n@gla (113): R13 R12 0 14

RN R11 (113) wherein: hydr ogen or
Cl 6alkyl; 20 R12 and Rl ependent |y sel ect ed
from hydrogen, hal o, car m)y]{‘lil sul phanoyl ,

R

(IE)
wherein:

R is hydrogen or Cy.salkyl;

R™ and R® are independently selected from hydrogen, halo, carbamoyl, sulphamoyl,
Cir0alkyl, Cy.roalkenyl, Cy.jpalkynyl, Ci.jpalkanoyl, N-(Cj.jpalkyl)carbamoyl,
N,N-(Cj.j0alkyl),carbamoyl, Cy.10alkylS(O), wherein a is 0 to 2, N-(C.jpalkyl)sulphamoyl,
N,N-(Cy.qpalkyl);sulphamoyl, N-(C;.jpalkyl)sulphamoylamino,
N,N-(C1.10alkyl);sulphamoylamino, carbocyclyl or heterocyclyl; wherein R'® and R*3 may be
independently optionally substituted on carbon by one or more substituents selected from R?;
and wherein if said heterocyclyl contains an -NH- group, that nitrogen may be optionally
substituted by a group selected from R?;

R™ is selected from hydrogen, halo, carbamoyl, sulphamoyl, hydroxyaminocarbonyl,
Ci-10alkyl, Cy j0alkenyl, Cy joalkynyl, Ci.jpalkanoyl, N-(Cy.jpalkyl)carbamoyl,
N,N-(Cr.q0alkyl),carbamoyl, Ci.10alkylS(O), wherein a is 0 to 2, N-(Ci.joalkyl)sulphamoyl,



10

15

20

25

Cl_10al kyl, C2_l oal kenyl, C2_I oal kynyl, C1_| oal kanoyl,
N-(d | oal kyI )carbarmoyl, N N (d _I|oal kyI ) 2car banoyl ,
W@R00k/08d3ky| S(O) a wherein ais 0 to 2, PCT/GB2004/001396

N- (Cl _10al kyl ) sul phanoyl ,

N, N- (C _I oal kyl') 2sul phanoyl ; 15+

N- (C1_| oal kyl ) sul phanoy! ani no,

N, NNCh\h((atkly_)bMHamvc\)zB%((hhaaikzm)sammmpylamrbncycI yl or
ter rein an A
N.N; @F M&#ﬁ aﬁ%ﬂ% og t?qrbﬁcaefyﬁ 1@%%601?%903@}»@

t m rein
heteffey S R GS Py P PRI AR Rt e
hetemdyclgb@hl lm?lkylbma),eﬁ L(CD’LaJallgylens)gb Stheteairt By Ihyy be gtivmplly substituted
ted from RZ% R14 is selectedyfromhydro
on c y@gp SEFSYR SU §te|qugmgﬁq;9qted %91& x ggﬁqﬂ heterocyclyl
contghzs élg a_lt\]@f Igf(o %hé?@'nﬁ%é}ﬁla%%@eﬂt%laﬁy E‘&Usﬁtu@d—ﬁ}pf‘él%ﬂf)‘ Qéﬂ:cted from
R, N,rl&l‘(ﬁla_groab kfyﬂohaalar(t@myl Cl_| oal kyl S(O)a wherein a
is 0to 2, N(C _10al kyl )suI pharmyl WO 2004/ 089350
PCT/ GB2004/ 001396 - 15 N, 1(6CI oal kyI ) 2sul phanoyl ,
N- (C _I oal kyl ) sul phanoyl a Ji
N, N-(d -i oal kyl ) 2sul phanoyl 15no car bocycl yl ,
carbocyclyl d _| oal kyl, heterRcycl yl,
het er ocycl yl C1_i oal kyl, carbocyclyl-(C _ioal kyl ene) P
R27 (C _ioal kylene)q or het®Pocyclyl - (O _I oal kyl ene)r

O BTS00 D PSSR 4

0pt1§1ﬁ1119(‘s(16§1t1§t6@ Bh BeBon B EndbiemBiebrbtpsSalettell %ﬁ{ R@}’ 6! K and RS
contai ns an -NH group, that nitrogen may

togedisr Motheh¢ piteogersta whick dlewlreaatgipmﬁfosalaéletemtyﬁkyh rwheR80 said

i B2 50 LT 5 30 P s i
heteﬁfcg@%t &ldind an M@f %‘bﬁ]p 1 niBkeR %1&9%'08881'141 substltuted (lj)y a group

|tuted on carbon by one or ndre groups selecte

seletedfroRA™; or R15 and R16 toget her with the nitrogen
to_whic the re atta ahetero clyl;
Wh ST vaftse ERS Moyl Tscsamiper GHEarvay

sulst, 'Rmtﬁu R” R& F@" rY aﬁH‘R”%e {B‘&Eﬁgﬁéﬁy s%fé@te‘ﬁ*}ﬁ{rﬁ h81o, nitro,

i f said’ heterocyélyl’ contalns an
cyanoi, hydrgs;n armyo keerbambi/lo mekdaptcs sudpharhasi d@d@y&rmﬂfo@hﬂbonﬂﬁcl 10alkyl,

Ca l(isi"g‘%?em ﬁle%eﬁoagqoﬁi’&lésﬁlkmmg%gl?@tﬁgg%\{lg?l@l’f %Béf?lflpggyl)amno
NNFeéfioaﬁ%%zﬁﬁﬂo Fﬁ,@,m@l Vaﬂm%&ﬂs&% X dﬁ%@mwﬂnﬁﬁ&m hal o,

cyano ner cdpt o,

N- (Céxubaﬂ)hﬁ)mwamdﬂé o, Né(@@[ﬂaml)@faﬁﬁmdyl @1@11@%4@9!. wherein a is 0 to 2,

C2-i oal kenyl , C -ioal

N-(‘“@rmqﬂéﬁ}sm%wyl 5Nw(€ano?<15)ﬁlégslﬂ@§a§m0ﬂ fb’céfiy 1-13KyRsulphameydamino,
N,N-(Cy.10alkyl)zsulphamoylamino, C;.jpalkoxycarbonylamino, carbocyclyl,

carbocyclylCi.jpalkyl, heterocyclyl, heterocyclylCy.joalkyl,
carbocyclyl-(C.joalkylene),-R**-(Cy.qoalkylene),- or
heterocyclyl-(C1_1oalky1ene)r-R33-(C1-malkylene)s-; wherein R”, RIS, R19, R23, R® , R29, R3!
and R may be independently optionally substituted on carbon by one or more R*; and
wherein if said heterocyclyl contains an -NH- group, that nitrogen may be optionally

substituted by a group selected from R>’;
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20 N, N-(Cl-ioal kyl)2am no, N, N, N-(Cl _ioal kyl ) 3ammoni o,
G -ioal kanoyl am no, N- (G _ioal kyl) carbamoyl ,
wOReogas93s®@al kyl ) 2car banmoyl , Ci _i oal kyl S(O a WhBCEGB2@4/001396
is 0to 2, N (C _ioal kyl)sulgham)yl
NN-(CI i oal kyl )23u| phanoyl ,
| oaI su harmyl am no,
N m((n” R%EI Rsat RH am)mﬂqmndmly selected from -O-, -NR%-, -S(O)x-,

NRC%(Q gpx‘?‘(@%e&amr - pé&og 3%/C(O)- or -C(O)NR?-; wherein R*® is

Selegtgzri c())gf/c e?@fldjl%g fmedn%§P %{’32-(0 _ioal kyl ene)9 or

het;eqon:ymd slhre(lﬂle_pleﬂ)dﬁnklylsé’lﬁaéd freD-2C1- 10al kyl ens) S-;
3{ Hin Rl7, R18 6 R19, R23, R25, R29, R 31
Riselagipdifgom hal@p@ﬁia@m pxﬂnemarmmmg@@smgxmtxomrbamoyl,

R T R ——
vinyd adl@ptetlgzﬂgl Formys, ubsiy, tf¢ﬁraﬁu@cy aaetglaﬁkhﬁb %@ét@)@}t eﬁbtﬁ}ﬂﬁﬁino,

R35; WD 2004/ 089350 PCT/ GB2004/ 001396 - 16
dimgtpylanyncs 3-methyerbapayt, wadi@eﬁhm@er@@mﬁhmeyhﬁt@m me@lwlsulphmyl

mesgé(f6 mg&?lsyfpﬂﬁpm, @%t?ylg%&%\]—}n%ué 6oybq§rgno and

N,N-diineihiBulphwieyRinindy i S sel ect ed from hydrogen or

C1 san s O- , r and s are
i naégemk%em ; 39"3 RS roependeralymalcied fisen Gctalkl,

Ci 6£ﬁ(?1[1n a}P Q%%alrl)igi’/sg{ﬂ?lxl\{ylhéif@%{;%ca%é I%%W I\}j &31 5gﬁgypcarbamoyl
N,Nt(O @Aluyaydam&ﬂwl Jbehzyl fﬂeﬂ@ﬁ@i@%ﬁb@ﬁﬂ béEb alnd @Lulphonyl-

nmet hoxy, et hoxy Vlné , ethyny
or a@bé@gﬂceutfcaﬂmmemble@ Isﬂl\aim ﬁ‘dvafa@éswm Saitetlamrmiruglmereof

I
L1 WR%L3 3 TR ISR RAARERN6hi g e (RS - e AT (R)-5-(R)-

N-rreth | sul ' phanoyl am no "and
2,3 Nﬁlﬁ-pﬂnmyﬂuy)bcsmﬂxghaalbgmayﬂhenzyl RathankRRdimetRa6y)- FB0,5-tR3shydro-1,2,5-
b nh8(§38 are independently selected from Cl_6al kyl,
enzoiiadipgepsy| . C16al kyl sul phonyl, CL_6al koxycar bonyl ,

y _
L1-BRARRI oy D ShordRY A AREORIIN R oot 22081 5 Ryt -5
2,3 ab,ﬁ;@zpmtah&dl@xmwbz&rbldtrpdsmpylhydmwaen@?ﬁl’:ﬁﬁ@rﬁﬂylh@ﬂiob(y) 2,3.4,5-
eptabl e salt,. solvate, solvate of such a salt or a
tetrag‘?’%@rlué Sthearibipdiazepines i t abl e BAT i nhibitors having

LoD Bl AL SO Y SRE25 pons 1

(3 4&111£yﬂr07(y§hér§l)pﬁy;( fi)yl]éarbﬁhoﬁ?&e%kylg arbamoylmethoxy] 2,3,4,5-tetrahydro-

pent ahydr oxyhexyl ) car banoyl [ benzyl
12§b@r21@ﬁnwamm¢dh«}t)waa®ome5s)t etrahydro-1,2, 5

1RGSR o n VAR -0 ey mety)
carbBmbWYpykiidm- 1-31daFongmiddiyl s}_’c'aﬁzg}ﬁoyl)benzyl]carbamoylmethoxy }-2,3,4,5-
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)ethyl]Jcarbamoyl }benzyl)carbamoylmethoxy]-2,3,4,5-tetrahydro-1,2,5-

benzothiadiazepine; or
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2,3,4,5, 6- pent ahydr oxyhexyl ) car banoyl ] - 4- hydr oxybenzyl
w0 ecaniosasey | net hoxy) - 2, 3, 4, 5- PCT/GB2004/001396
tetrahydro-1, 2, 5- benzot hi adi azepi ne;
1, 1-Di oxo-3,3-dibutyl-5-phen}7:7-nethylthio-8-[N—((R/S
)-a-{NV [1-(R)-2-(S)-1-hydroxy-I -
1,1-D3gxb- 3B RlytairtySy phsyl 7 jrpethyithie-BH V- (&) el Y1-(B)- DEBE44(3)65-(R)-
r ba Inethox -2, 3,4,5-tetrahydro-
34,5633 A BTk bd)cartamoylmethoxy)-

0 &= [ -7-methylthio-8-{N[(R
S i SR
or aqmmlmiwmldaﬁy acaebiatilersalk; ol v, Rolvyte 10€ tighl a salt or a prodrug thereof.

noyl ) benz car banoyl nmet hoxy }-2, 3,4
teﬁ:r’-‘étﬁ alleiBéT]BB‘H?B?lﬁlaﬁ‘d‘ihaiee&ﬂVH@ tthtI‘lqgﬂréxo 3,
3-di butyl -5-phenyl -7-nmethylthio- 8 [N((R-a- { N
[2-(3, 4, 5- R
tri hydroxyphenyl ) et

hr banoyl } benzyl | car banoyl net ho
xy]-2,3,4,5-tetrahyd 2,5- 30 benzothiadiazepine;

or WO 2004/ Q89350 PCTHGB2004/ 001396 - &7

1, 1- Di oxo- 3, [3- di it yI -I5- p%? nethylt\*g(/os (N {

(R -a- [ N 2 OR A | RI

3, 4,5, 6-tétrahydroxjjtetr hydr opyr & Y| met h car bano
yl ] benzyl } carRbano@l net hoxy) - R?

2,3, 4,5-tetrahydro-1, 2, 5- benzZ¥ehi adiazepiNt€; or a

pharnaceutically acceptable salt, solvatg, solvate of
such a salt or a prodrug thereof. 5 FgFether suitable
| BAT i nhibitors are those having the ure: R3 0
HOO\V\SONN vO/ R al R4 OH S N 6 (1)

wherein: Rl and E2 are independently selected from

Cl_4alkyl; 10 R3 is hydrogeq hydroxy or halo; R4 is

Cl- 4al kyl optionally substituted by hydroxy, nethoxy
wheggis nethyIS(C»a wherein a is O- 2 R5 i s hydroxy or

crrsgri B esreatry ket AR Iyt oy, ot hoxy

R3is hydrogen, hydroxy or halo;

R*is Ci.4alkyl optionally substituted by hydroxy, methoxy and methylS(O)a wherein a

1s 0-2
R® is hydroxy or HOC(O)CH(R®)NH-;

R® is selected from hydrogen and Cj.3alkyl optionally substituted by hydroxy, methoxy

and methylS(O), 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,

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)-0-[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)
carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
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15 and nethyl S(O a wherein a is 0-2; or a

phar maceutically acceptable salt, solvate, solvate of
WG owh/0893s@l t or a prodrug thereof; wth the pPOWGBR004/001396

that when R1L and R2 are both butyl R5 is hydroxy and

R4 is methylthionethyl, net&§Fsul phinyl nethyl,

2- et hyl t hi oet hyl hydroxymst hyl ,  nmet hoxynet hyI R3
1,1-dox0d,3- ﬁ;wrmephenﬂnummnyﬂthtdq&-(zm{om SINL-(B)- 1%@@)(%1@91(1

R2 are both R5 is (1 NH, R6 Is
carbgypy HRenrst) ﬁwba@ﬁﬂnmw) %M%ﬁ@}@by@w aoﬂnmpme

T O L U

metﬂylgrcﬂy é@bﬁn%rl}lﬂieﬂw}l arlﬁnﬂi?ﬁﬂéfchoﬂy)%,mxltéﬁlﬁld% { Brotnzothiazepine;

1- car boxyet hyl)

1,1- émbéﬁrﬁ)yﬁb}lbéﬁzghe}lﬁa? -prthythived -8 {R)-@-[B -4 S51 fcethoapddr o-
metRy e bameiT e FscahmethonR i f SrFisihydiodl S penzothiasepine;
I
L1{igko %a%%y“% G R R g i s
methyibutyh)‘@r@ﬁﬂéhﬂﬂﬁﬁ@&&a%ﬂc@iﬂﬁﬁ&l;@@]ﬁ@ﬁ tetrab¥dro-1,5-benzothiazepine;
di 0x0- en msthlth|08(|\|-{
1,1-fie o A Ou -y ST 6 BO - (D0 N -((O)-S-carboxy-2.

hye R o RS AR AR IRIGIN 2 s e BT £3Y T

benzwhibzapyde-S phenyl - 7 met hyl thio-8-(N- { (R -a-
- met hyl propyl ) car banoyl | benzyl

_N (S)-1-carboxy
l,l-q[h@a ShBphivbBrnbepy- bn@thqltm&wé@)dm«ﬁlvl((s)—bemboxWZaZeIO

mes 4 ydigmay hepior ) sarommmumghon) et sriekaycen-| bepothiancpine
o buy ) ca batay o QLR HRbsPo8r 3, 4, o
methmaﬂp}wmyﬂnmﬂ)cﬁrbbmnyldiﬁdnzﬁzmﬂ)a:m()ylmethoxy) 2,3,4,5-tetrahydro-1,5-
1, 1-di pxo- 3, 3-di butyl - 5- phenyl - 7- msthylthl 0-8-(N- {
benzOR}iaZeDig - ((S) - 1- car boxy- 3-
| I h -2.3,4,5
BB DU SR LISTRN 0 BRI RS Pl 3

mesﬂlpﬁ)pﬁl)oatbarﬁo)g]héilby]}Qé!gbh@hﬁéthbxﬁ) B Bvkiratiydrd1,6M¥enfothiazepine;
car box

1,1- qsfy@@ﬁxﬂ{]@bwifﬁm%,lamgnmynhw@nz&rw {(®)-0-[N'((8)-1-carboxyethyl)
carb%&g‘gli AL &gr Elgz)éi}/])car%agloél‘n?et}tlo%/g QI}yAP 5 ?etrahydro 1,5-benzothiazepine;
1,1- c?m))lo glaoeﬁeut 1- §1ﬂ%b@ﬂ1wﬂnet%yﬁﬁl%fmtzv {Aye- VL (S ReBnbNipropyl)

(S)-1-‘carboxy
Carbmgylﬂétﬂwﬂt())@hcmmmyﬂb]ameyﬂn}dthc}xy) 2,3,4,5-tetrahydro-1,5-benzothiazepine;

arb 0 3,4,5-tetrahydro-1, 5- benzot hi azep
1,1-qjgxo 3¢ ikaﬁytg&héﬁyé Ty oS RO Y HeDRY ek ety
cmbﬁm&ﬁ 4% xgn %;}%%@%Bg etf% 3}’??8@%5 tetrahydro-1,5-benzothiazepine;
1,1- %mm Btaﬁmyhnyaslmsm 72m8th§fmsiotae¢1v MR-V I(D-1-carboxy-2-

enzot hi aze

benzgﬁ)laﬁ%g{ N - ( (S) - 1- car boxy- 3-

ropyl ) car banmoyl ] benzyl }

1,1- diax@ambﬁ@m%aﬁyii‘/ Betfhyfhib SLR DYI IR (Bs)PRBABELY-8Zepi

metfwlmuﬂi)‘r@mn@yﬁ =4thydroyybeszyp hearhyamoylmethomy) 1263,6,58etrdlyfiro-1,5-

N ((S)-1-carboxyethyl) 20
benzéglﬁ%zg y1] 4- hydr oxybenzyl

1,1- c}1§;?d Bty RS BAGKI-7amhitRoBeGV- 8 Y- B (H-ReRESL M azep
methylbutyl)carbamoyl] 4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-
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1, 1- di oxo- 3, 3-di butyl - 5- phenyl - 7- net hyl t hi 0- 8- (N-{
(R-a-[N -((S)-1-carboxypropyl)
W@ a00basm3y0 | - 4- hydr oxybenzyl } PCT/GB2004/001396
car banoyl net hoxy) - 2, 3, 4, 5- tetlgahydro 1, 5- benzot hi azepi
ne; 1,
1-di oxo- 3, 3-di butyl -5-phenyl - 7-nmet hyl t hi 0- 8- (N- {
bentdhiazerind;- ((S) - 1- car boxybut yl)
hydrox

L1 Do X ISOR Y] R iyl -4 -6 Shreathony 2z epi
R ey enalea e IV 345 piehydro 1.5

ben(dﬂ)laaepﬁlh\é ((S)-1-car boxy 2-
nmet hy ropyl ) car banoyl ] - 4- hydr oxybenzyl }

1,1-gigx 111?&8{1150}9&375}1}’127-31%}@%@68{13’({&@} G—[N -gS)-1-carboxy-2-

{
hyaip Zf%?é?‘i SR oAb YR PR A 3 phydro-15-
benidﬂ)m@epﬁﬁ\é ((S)-1-carboxy- 2-
nmet hyl but yl ) car banoyl ] - 4- hydr oxybenzyl }
1,1-disx b &nddlibutyt ephenyl2]-Bethyithtoed - MHyR)-a-[V-§S)-B@arboxy-2-

th
et R A Rentg i yfroshemah st megimg o) 3. 3 igahydro- 1.5-
benddlingepkd; - ((S) - 1- car boxy- 3-
met hyl but yl ) car banoyl ] - 4- hydr oxybenzyl

1,1-fimaoB:avdiputybShsheyyl- 2 st lthiot 8N4 (F)E6GAL((S)-YBarboxy-2-
éq 41089350 PCT/ GB2004/ 001396 . 19. benzot hi azep e:
methylqulphipylgthylearhamexli J?/dmﬁmzyh}cafbmngyltrmmm 2 &4 $-tetrahydro-

£{S)-1-carboxy-2
15&%"&"%gf’hy1)carbanoy|] 4% hydr oxybenzyl }
1,1- a@xbarmuibugmthym tethyfthioed-(AN YR @1 H-&S)-1-carboxy-2-

benzot hi azepi ne;
meSXleﬂLLYHP@k@ns}'lMdemxybe@ybh@hymoylnmﬁtdxy) -2 BideS-Stialyydrp-1,5-
ben%oﬁ)a -((S)-1-carboxy- 2-
drox pFopyI ) car banoyl ] - 4- hydr oxybenzyl
1,1- &116%13331@1'}5“3@15%){3)1 RmdtifhitRiol &V XNV LE(S-1-carboxy-2-

enzothlaze i ne
metuquemybmbaneylﬁﬂﬂuﬁgdxyﬁemwe carbardeyletethply 22,8 485-(ebvahdro-1,5-

-a-IN -((S)-1-carboxy-2- nethylthioethyl)c
beﬂzﬁ?ﬁ%%@ - 4- hydr oxybenzyl } car baryl met hoxy) - 2,

Lot S ehigh e SrABU P UAEERADE epton

metl(}ﬂthic@r@ﬁﬂ)cél(bsmmjz}]mahi)bmmaazyl}carbamoz methoxy)-2,3,4,5-tetrahydro-1,5-
net hyl sul phi nyl et hyl ) car banoyl ] - ydr oxybenzy

benz0lHA4sRISY | net hoxy) - 2, 3, 4, 5-t et rahydr o-

1 1oy AR 33T ety Whigrty - e R besrbpre3y
metHy@uiﬁﬁmhzlprdI{yﬁ):arbaﬁl@fd]@ﬂXMdgogr ge):(r;zgl}carbamoylmethoxy) -2,3,4,5-tetrahydro-

nesy yl ) car banoy enz
%@@%@inmrhoxy) 2, ,5-tetrahydro-1, 5-

L1 BB i ey ey R bswbpRe>
mesﬁl@ox?f)éd}barﬁéﬁj 4 hyBRKGBNL YR carBRhERKLRIRY]-2 8 R dro-1,5-

ydr oxybenzyl
benzpdamarmyl met hoxy) - 2, 3, 4, 5-tetrahydro- 1, 5- benzot hi az,

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

Additional suitable IBAT inhibitors having the above structure are selected from:
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20

20 1, 1-di oxo-3, 3-dibutyl-5-phenyl-7-nmethylthio-8-(N
{ (R-a- [N-((S)-1-c arboxy-3-
woredohpsesso opr opyl ) car banoyl | - 4- hydr oxybenzyl }PCT/GB2004/001396
car banoyl met hoxy) - 2, 3, 4, 5-tetrahydro-1, 5-
benzot hi azepi ne; -20 -
1, 1-di oxo- 3, 3-di butyl - 5- phenyl - 7-nmet hyl t hi 0-8- (N f
1,1-G#8k0-3;3- &IbuM—S)phbnylar-hWth 8- (N-{(R) o-[N"-((S)-1-
met hyl sul phonyl propyl ) car banoyl ] - 4- hydr oxybenzyl }
carhexy IR RHEEISRY hzci'rgxybesle kP yioethomy)-2.3.4,5etrahydro-1,5-
ben dﬂ%agenzotohl azepi ne;
A diox0>3, 3- di but yl - 5 phenyl - 7- met hyl t hi 0- 8- (N- {
1,1- ﬁB)(O@ 3 &{bu{yﬁ—g)phknﬂm-ﬁﬁﬂﬁdtﬁro -8- (N-{(R) oc-[N’ ((S)-1-carboxyethyl)
nmesyl pr opyl’) car bano dr oxybenzyl
carbapwylbenzyl }nabhnmyl)nemoxyMB Atfetertlahydipdw, Stbé&nzothiazepine.

be hi az har |cal accept abl e
oniRhel G aRte Bag BB A Rew e B v sSR! oar g

t hereof. 30 Additional s,btabl BAT i nhi bitors having
t he above structure are st fron1 WO 2004/ 089350
PCT/ GB2004/ 001396 - 20 | Nﬁ

- di but yl - 5- phenyl - 7- netY j R# (R -a-

[N -((S)-1- carboxyprop .rbanD - hydr oxybenzyl

} car banoyl et hoxy) - 237 48 alydro- 1, 5-
benzot hi azepi ne; or

1, 1- di oxo- 3, 3-di but y! - 5- pR‘é“- 7-net hyl t hi 0- 8- (N-{

(R-a-[N-((S)-1-carboxyet 5 car banoyl | benzyl
} car banoyl et hoxy) -2, 3,4,5 hydr o- 1, 5- benzot hi azep
ine. Further suitable |IBAT Y1hi bitors are those
having the structure: 6 R7 OR¥,i 0O RSMRL 5 XR2
R2 R4 (R3)v (1) wherein 10 ML is -CR2- or -NTR21-;
MZ is -CR22R23- or -NR24-; ptpvided that if Ml is
h R21-, M2 is -CR22R23-; ne of RL and R2 are sel ected
W efef‘%m hydrogen, CL.6alkyl or C2.6al kenyl and the ot her
I s pisrl-eele6 iNpgio, C1. 6al kyl or C2. 6al kenyl ;

M? is -CR*R%- or -NR24-; provided that if M! is —NR21—, M2 is -CR22R23-;

One of R* and R? are selected from hydrogen, C;galkyl or C; salkenyl and the other is
selected from C,.galkyl or C; galkenyl;

R’ is selected from halo, nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto,
sulphamoyl, Cy.salkyl, Ca.salkenyl, Ca¢alkynyl, C;galkoxy, Cy.galkanoyl, Cigalkanoyloxy,
N-(Cy.salkyl)amino, N,N-(C.salkyl),amino, C;¢alkanoylamino, N-(Cj.¢alkyl)carbamoyl,
N,N-(C;.¢alkyl),carbamoyl, Ci.¢alkylS(O), wherein a is 0 to 2, Cy.¢alkoxycarbonyl,
N-(Cy¢alkyl)sulphamoy! and N,N-(C;.galkyl),sulphamoyl;

v is 0-5;

one of R® and R®is a group of formula (IA):

12
R 11
w TH

(IA)
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R3 is selected fromhalo, nitro, cyan, hydroxy, am no,
car boxy, carbanoyl, nercapto, 15 sul phanoyl,
w@l00da84sy0 , C2. 6al kenyl , C2. 6al kynyl, Cl. 6al korRgT/GB2004/001396
Cl. 6al kanoyl, C1. 6al kanoyl oxi N-(Cl. 6al kyl ) am no,
NN- (O . 6al kyl ) 2ani no, CL_6at khnoyl ani no,
N-(Cl . 6al kyI ) car banmoyl, N, N-(CI 6al kyl ) 2car banoyl ,
C1 léainkl)R ShOylze other i Rf &'mdllk dde imieﬁc;ndently selected from hydrogen halo,

. Cl. 6a| oxycar bgn 6al sul n
DI QqQy ey | B%%&X»la}@g‘%/xlc i%;ﬂar amowg “ET?f@aPt lgﬁ@neﬁ %54%1%’

CralRph P, Pl (R, b %%%ﬁ@@?%ﬁé%‘ﬁ%@%"

N, N-(ﬂdﬂéylﬁamhﬂ%? Cauplkdroglantiheg (IN-(E;_&kybeabiReoy e
ndependen%ly sel ected from hydrogen, halo, nitro

N NGamBkylhoapaRoyl Gmale IS wészrym ablar%ar%o?u 431]&‘?3%’6%{991&3’1

N-( u'aﬂ&ﬁi@éﬂamo@% ﬁé‘w Ig Ma kg%@gkl vf%;(eqﬁ h{k YRy k’7 and the other of

R’ aﬁidmlna@aid@ﬁtlbﬁmymbstnbtewoﬁarbéﬁ Iblyyoing: Bﬁﬁ‘ioi’@R25
Cl_4al kanoyl am no, N-(Cl_4al kyl ) car banoyl

NNZ i€104aNg Dy, 28%{?)ba¢foﬂPKR&i; whergly Rée@;salrmm iCh-salkylsand b is 0-
0 to 2, Cl_4al koxycarbonyl, N (Cl_4al kyl)sul phanoyl

and NN-(CI _4al kyl ) 2sul pharmyl wherein R4 and R7 and

t her®qs hsadro%fn d?ﬁmayldca%odygl &%e@dibé}@gw \werémétmﬁwsee@bmnauy

on carbon by one or nore 5 Z1is
subsng(t@} pn cypon b)qpmyr_ mombsﬁtmﬁnpgasei®te|d>fmr@§e g agd wherein if said

netegero RO 81 e P hae oS g B Ol sciietBy a roup
selebpll FRAERYY substituted on carbon by one or nore
subsgtltuents selected from R26; and wherein if said

hetl%rlbbydibg@n@&htctalkﬁls an -NH group, that nitrogen may

oo 1P RE ol ittty ectel Byl b5 Berh il oarb gty o

hetem%]@ﬁ el erﬂ éﬂa Re It@%&&@l fér{Cﬂ’@% MUGIRG R hertth Bl Ky R ot R' and R!

carbocycly erocyclyl; or RLO and R11 toget her
togeflor mmeﬁladelpyn@ndy olmmaéhy suiRtidutedhon Rirboby RidommdreREilistituents

t oget h i ndependent | tionall bstitu .
Selestﬁg BaREhar By Wl oy BeORATIouaS ansDPbRue Bhptrosen
gugﬁgl}ygﬁggtﬁh@dl O%@bgmlg,gggwocycl yl contains an -NH

nitro
E is hydrogen, C; 4a1kyl carbocyclyl or heterocyclyl; wherein R'2 may be optionally

2;

substituted on carbon by one or more substituents selected from R30; and wherein if said
heterocyclyl contains an -NH- moiety, that nitrogen may be optionally substituted by one or
more R31;

RB is hydrogen, halo, nitro, cyano, hydroxy, amino, carbamoyl, mercapto,
sulphamoyl, hydroxyaminocarbonyl, Cj.jpalkyl, Cs.jpalkenyl, C, jpalkynyl, Cy_jpalkoxy,
Ci.10alkoxycarbonyl, Cj.jpalkanoyl, Ci.jpalkanoyloxy, N-(Cj.jpalkyl)amino,
N,N-(Cj.jpalkyl),amino, N,N,N-(C;.jpalkyl)sammonio, C;.jpalkanoylamino,
N-(Cj.jealkyl)carbamoyl, N,N-(Cy.jpalkyl),carbamoyl, Cy.10alkylS(O), wherein a is O to 2,
N-(Ci.10alkyl)sulphamoyl, N,N-(Cj.ipalkyl)ssulphamoyl, N-(Cj.jpalkyl)sulphamoylamino,
N,N-(Ci.jpalkyl)zsulphamoylamino, Ci.jpalkoxycarbonylamino, carbocyclyl,
carbocyclylC;.jpalkyl, heterocyclic group, heterocyclylCy.qpalkyl,
carbocyclyl-(Cl-loalkylene)e—Rsz-(C1-1oalkylene)fu or
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may be optionally substituted by one or nore R29; 20
R12 is hydrogen, Cl _4.alkyl, carbocyclyl or

whedogngsyc| yl ; wherein R12 may be optionally PCT/GB2004/001396
substituted on carbon by one or nore substituents
sel ected from R30; and where2d-if said heterocyclyl
contains an -NH noiety, that nitrogen may be

heteikﬁﬁyb@n&?ﬂ Yalkylbsd)j RAt- @) 15511(}%1%);10{ WhéfBlIhERIPQTIHa,y bebPtibsally substituted
hydrogen, halo, nitro, cyano, hydroxy

no,
C@mm Or FROIE: g&sgtuegg sglgcptghg and wherem if said heterocyclyl

con%}i/‘g lrag);%(l%fnlgycrql a@%{) J_a:%ljogi i/ ngﬁt¥(+ﬁa[al Xs??ug%cgfg%§/ rtgroup selected from

RY. Q,}Rléglakg}a@[lybffoﬁﬁujaqmyanoyl oxy, N-(d _loalkyl)am no,
N, N- (Cl. 10al kyl') 2ami no, N, N- (C1_I oal kyl ) 3ammmoni o,

Cl. | oal kanoyl am no, N-R@ 10alk¥1) aar banoyl ,
NN- (C1_| oal kyl ) 2car ba al I(/ylLS(O) a wherein a
is 0Oto 2, I\I-(Cl_loal | ¥stiliph

NN- (A _| oal kyl ) 2sul phanoyl ,

N- (Cl_I oal kyl ) sul phanoyl! ani no,

NN- (C1_10al kyl ) 2sul phanoyl a

A _| oal koxycar bonyl am no, car bocycl yl,
Wheu:@inbocycl yl Cl 10al kyl, heter ocycl | C group

(SCI" %lé 1 %@Qg(@jl,op canb %'ggr%glla Js%ai lén gAe) 18 hydrogen or

C14 1,GB2004/ 001396 - 22
he erocyclyl (C1-10al kyl ene) g- R33- (C1- 10al kyl ene) h-;
V\hd{énsrhylaidgemy(bealhjzit ionally substituted on car bon
by .oge or ,pore substituents sel ected from R36;

whdk eppd Rf Fginflepeidendy §2ecjed frem Ay diogen.dple, RO, gg@ephydroxy,
Lk
B AR HABRLSOR ity S5 Rty 8 s
C.¢Bkandyd, ©. GaH(ang?l)m N—N‘malk&lﬁ}ﬂmnB N U\BﬁCl Mk@f)@nﬂno,x [ S
Ci. 6@11@“%’%96“1%8?"1((@1 @&E@@Wﬂ N@Y(@amlwlgzcasf_bamd CsealkylS(O)a
whel?é{ﬁ :?@ E}) ?rCO] g{]%(%%%{ SHER: yﬁ%\;s é&n glkﬁ?ﬁl oﬂ{a?nda@f P m{{//lyzsulphamoyl,

carlmﬁydljd or Qatreh&m}d groliprwiapein RS aﬂdlhléﬂﬁw be 1ﬁde_&ﬁﬂéfﬂlly olpuonally
C2- 6al ken C2-6al kynyl , Cl_6al koxy, Cl-bal kano
subs@iutecépyp( S# g91|1 By gne & et sgbq;q@@n)tsaﬁlqs;@d from R™; and wherem if said

hetemygﬁc&%ﬁy luﬂ} m &Qmp, that nitrogen may be optionally substituted by a group
selected from R42;

RY is selected from hydrogen, halo, nitro, cyano, hydroxy, amino, carbamoyl,
mercapto, sulphamoyl, hydroxyaminocarbonyl, C.jpalkyl, C,.jpalkenyl, C,.joalkynyl,
Ci-10alkoxy, Ci.jpalkanoyl, Cy.jpalkanoyloxy, N-(Ci.jpalkyl)amino, N,N-(Cy.jealkyl)amino,
Ci-10alkanoylamino, N-(Cj.jpalkyl)carbamoyl, C;._jpalkoxycarbonyl,
N,N-(Cy.joalkyl)scarbamoyl, Ci.10alkylS(O), wherein a is 0 to 2, N-(Cy.joalkyl)sulphamoyl,
N,N-(Ci.10alkyl)zsulphamoyl, N-(C;.jpalkyl)sulphamoylamino,
N,N-(Cj.10alkyl),sulphamoylamino, carbocyclyl, carbocyclylCy.1galkyl, heterocyclic group,
heterocyclylCy.jpalkyl, carbocyclyl-(C1_10a1kylene)e-R43-(C1-loalkylene)f- or
heterocyclyl-(C1.loalkylene)g-R44-(C1-1oalkylene)h-; wherein R’ may be optionally substituted

on carbon by one or more substituents selected from R*’; and wherein if said heterocyclyl
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C1- 6al kanoyl am no, N-(Cl-6al kyl) car banoyl,
NN- ( C1- 6al kyl ) 2car banoyl, Cl-6al kylS(0)a 15 wherein a
w0 2000/08B35®, Cl_6al koxycar bonyl , PCT/GB2004/001396
N- (Cl _6al kyl ) sul phanoyl, NN (C1-6al kyl ) 2sul phanoyl ,
carbocyclyl or heterocyclic- §oup; wherein R15 and R16
may be independently optionally substituted on carbon
conta;'/nscmeNH gnape thetihstoigeumay be sptiamily dulﬁsmimted?é,}la gaug selected from
eln if s cyclyl contains an -NH group,

het er o
R4 Fﬁacgr%léﬂ%g’é?‘ ge(ié btional | y substituted by a group

OO

sel ected fromR42; 20 R17 | cted from hydrogen,
hal o, nitro, cyano, hydr oxy, am ﬁo car banoyl ,

mer capt o, sul phanoyl , car bonyl ,

G _ioal kyl, C2-1oal kenyl aI kynyl , G -i oal koxy,
G _ioal kanoyl, G _ioal kanoyl oxg;s N(C-i oaI kyl ) am no,
NN- (G -i oal kyI )2ami no, G _ioal Kanoyl ami no,

N- (G -i oal kyl ) carbanmoyl, G _(1 fl| koxycar bonyl ,
NI\I—(O-loaIkyI)anrbarmyI QG _ioal kyl S(O a wherein a
whargin0 to 2, N- (G _ioal kyl )suI phanmoyl, 25

NN- | 2 h
e e PRt it

car 1(;(%35 &Fé&@c%%ﬁ?{l(ﬁjyg%}ﬁﬁgl%éé@?gggaﬁ% c%( ?Lﬁﬂm’ carbamoyl,

melbaite,rsomhainxblylgﬁ aﬂhﬂ)flkgi salleaylh Qs yakyyl, ((Glsalkogy, ki lsalikan @1,
i 0a ne)i~ or

1 kR Nchl% AR QH(S g behonpno. G hgnekyin,
QI PPN ORI L A IS, B, IO o
Ci Mkexwarbdnsrl 3a(@] shikyHsubphasiopt, N LAk ABIBpRamoyl, carbocyclyl or

PCT/ (GB2004/ 00139€§9 -23 contains an - NH oup, that
hetespayrliggirupasyhase Roptops haindgpendsady enitosally Wbatlgmm carbon by one

or r%%é ?@sﬁggﬁﬁ%@ecﬁé %ﬂfgks 1% \kfﬁ%r&nq{; QP h&grﬁfg&?ﬂgoﬁta As@n -NH-

growe ke hiebgtn oy by dpaeeillycubstintdabyy lgrouBJsalet:@d seherted
from,hydrogen, halo, nitro, cyano, hydroxy, am no,
ca rlfs a mlectedrftcrm hgloonitreusyshashygiroxyCamigal ¢agbamoyl, mercapto,

sulpg%mggll EzcﬂXx a a&! F‘%Pée é?a‘%#%eﬁ%é/n’yl %12 19a:ilkynyp%}/1 10alkoxy,

C &axhcr:aﬁhl Bidnkanay|
“M}%%L}; uds k%?/)%;lgrbaﬁrgg @“N & Z|W§%§§%@%ﬂ#§§

NACE e BOp SN BB AT 2 oAl kanoylaming,

N-( O%lgytll)(cgg%la%ﬂyy g@ﬁr(&‘éﬁé}vﬂ) a@ﬁ%&ﬁ pqﬁgsk/(l))a wherein ais 0 to 2,

N—(@ﬁ{bﬂkﬁ%lﬁ;l?ﬂhamo T, WR( @n@)ﬁaﬁ)hmgfow {1 demendephhyioylamino,
N,N-(C; Il(?a?kirl)zsulphamsc}yllzfnglho Cloll(;]allgc?;ycz?rlgonylannno carbocyclyl,
carbocyclylCy.jpalkyl, heterocyclic group, heterocyclylCy.qoalkyl,
carbocyclyl-(C1_1()alkylene)e—R5 3-(Cl_loalkylene)f- or
heterocycly]—(C1-1oalkylene)g-R54-(C1_10alkylene)h-; wherein 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,

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'2 may be the same or different;



10

15

20

25

30

or nore substituents selected from R51; and wherein if
sai d heterocyclyl contains an -NH group, that
woRaon08Bc My be optionally substituted by a groUEB2004/001396
selected fromR52; 15 R20 is selected from hal o,
nitro, cyano, hydroxy, am noe24ecarbanoyl, mercapto,
sul phanoyl , hydroxyam nocar bonyl, d | oal kyl,

C2_xi ixal-Bemydrein @Re Vadadskof R imay®l the sdnkoydifferent;
Cl_| oal koxycarbonyl, Cl1-ipal kanoyl, Cl1-1 oal kanoyl oxy,

N- (s P-3:efiexgin }fmah@s of R, ‘Nmaxche theahmg oy differens,
Ak | oal k I
N- I(\iE: égl?cké%ﬁj)rcar angrr;mg} ﬁi\fﬁa&l Iogal ?;f)%/z??r Bgm)yl
a _R?é&hliﬂmsﬂl@)h@de‘lﬁbﬂﬁﬁtl? séledtéd RoftydrogéR, Hydfcgﬁjf dmino, mercapto,

oal kyl ) sul phano N-(Cl _I oal kyl )23u| hanoy
Ci. dﬂlﬂwtacusaﬂspwyli\} Lspﬂfahmmr@m\’m&(cl 6a1ky1)zammo, C1 5a1kylS(O)a wherein a is
0t N-(C1_I oal kyl') 2sul phanoyl am no,
043
- | oal koxycar bonyl am no, carbocyclyl,

cardeysdisckddlrd %'yhﬂ()%en lh?&l%&g C(chéalk‘}l %%Mﬁoxy and C|31 6alkanoyloxy,

het ef.ocyclyl A -1 oal kyl, “carbocycl kyl ene) e

RER ®1$d16t9£aﬂdkfy¢re lheI)Of, nitrox cmo,dryduy«yl gdhl-n(ootarbmal karbameylgmercapto,

sl ST IR b R O sgrntons:
N-(@pm@n)aﬁm{cﬁ ARGZCI fi’di'lgyl)@ﬁﬁfn% Akﬁ@&l%ﬁ}ﬁi ] R%)éﬁikyi)carbamoyl,

cont ai ns group, that nitrogen
N, Noﬁﬁumihﬁ]l)dcyrbambs]t ChetlledS (Q)a whgreuumlss()aﬂo@c Cedalkomaﬂﬁﬁﬂyl P

NP Rty dad BE(E ARG Geuaptppeat  erein &y dbigehs ofiependently
optiGAflyRysthftet B8 cﬁﬂﬁﬁ ?rong bf ﬁl%feelg¢7 30 mis 0-2;

vvherzel n the values o e the sane or
d| R émﬁxl& W‘zma/m‘é,gz%an@ 7 GBADAHIRABY SelectdBfromitalo, nitro,
V\herel .n the val iJeS of R8 may be the sane or

Cyala‘? Gog raming, aeamog], mgreanis. ﬁulph@lrl%h @&me@aﬂm%& oalkyl,
R 5 B S U G

N-(€r. mlki’i?aimﬂgdﬁl\’ @dbabkﬂ)zammonﬁ N, Nd(ha@llql)sﬁnﬁbnﬁ)al kyl
NN- ( C1- 6al kyl ) 2am n

Cugi éwé( @?‘ Cpbaicaghitgl ovor wa kml_?zpaﬂ@anscéfﬂ ééneaékyls(oh
Whefrélﬁ%{ganos‘fz ggl Bél'lﬁ%giiﬁ?hé gl;ogfeét g"lf aﬁ%@{lﬁ? 'ro,
it 6 st 5

Cr. I%chg‘dF%g%W af@llozl%ﬂﬂk%%(ﬁlﬂ Ca@fcwléamé%wbhyteréaghc group,
e, ) SRS L 28T, e

hetel«bd}de]@ﬁﬂCA@AlkyAbﬁeagRF%(ﬂmlekyléﬁb)l ahlkeyélﬁ(ﬂ RPN R Y RS
Cl1- 4al koxycar bony N- ( Cl1- 4al kyI )sul pharm I

nd mﬂwb% B panckyily %tlﬂnaﬂhﬁﬁwﬂutW@rbm%nermynm
whe(ll_r)érh‘ij %ﬁ%@qﬁ%{)é&clﬂ %ﬁtgﬁl@ lah NgY Ql%ﬁli),t tﬂatenqtrg é]encrggybl?e opk%%nalrl]y
substituted by a group selected from R®;

R”, R”, R¥, RY, R®, R*, R®, R and R* are independently selected from
Cisalkyl, Cy.¢alkanoyl, Cy.galkylsulphonyl, sulphamoyl, N-(Ci.salkyl)sulphamoyl,

N,N-(Cy.¢alkyl),sulphamoyl, Cy.salkoxycarbonyl, carbamoyl, N-(C.galkyl)carbamoyl,
N,N-(Cy¢alkyl),carbamoyl, benzyl, phenethyl, benzoyl, phenylsulphonyl and phenyl;
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R26, R28, R30, R36' R41l, R47, R5' and R57 are

i ndependently selected fromhalo, nitro, 15 cyano,
wha@ro39350 am no, car banoyl, nercapto, sul phanoRdT/GB2004/001396

hydr oxyam nocar bonyl, G -i oal kyI C2-1 oal kenyl

C2-1 oal kynyl Cl1- 1oaI koxy, c2? I'oal kanoyl ,

Cl-1| aI XY s CI- Ikox car bonyl ,
N (Rf h R? R%caeﬂ Jm;lepeﬁdmt}ycs,elected from -O-, -NR®-,

-S(Qs Nﬁeﬁpﬂéﬁﬁﬁ“y Wﬁi\@ OB O RN e ONR®-

Irga &
BN el v

ahd Ilmcmpbndmlﬁpyélamdlfrpm halo, hydroxy, cyano, carbamoyl ureido,

amlNNnig% ogﬂf%pléé %ﬁ%pg}naﬁgggény@w&%ethyl trifluoromethoxy, methyl,

| ,
eth}ﬁ g?&e{?% 'g?ﬂ)cl)l 1\)11'952 EF%’I lethﬁSlle RSl L &b @y UBrmyl, acetyl, formamido,

acetylnbng yacétyky, (n@thylmajﬂoyﬂmreﬁ)}éarﬁﬁe N(ﬂlethydedrkadheyle) f- or
tero I kylen R60- (Cl-i oal kyl ene) 1, - -
N N b0y kA eSS oY sy 8 ot Byl PR arhgnd
N,NOEnd l pti onal I y substituted on carbon by
Ngﬁeegﬁﬁngm%%g Xn(gnd 25 wherein if said heterocyclyl

corg Rigmddnare Mdepgrdendy sdléwdd faomroogien may be

opti onal substituted by a group selected from R64;
or aﬁge},nn%gggc%ﬂg Ecceg@’?} ,p_sol\)é,gcg sglpqgtg% fuh 59 R@oragrag thereof.
in

Cl-6al kyl's uLiI%R Gy %Glt ffl bflt%&rﬁavﬁ:!g REhBOVE strictn Rk 800¥a from any

one Nf:( C1- 6al kyl )suI pham)yl N, N-(Cl 6al kyl ) 2sul phamoyl ,
Cl1- 6al koxycar bonyl , car banD I, N-(Cl-6al ky I%car banoy I

(+-Btyangl { ioEat-R{ %@a%érﬁw«nyl Béwﬁwﬂthl%&élﬁd( Yo [N'-(2- (S) 3-(R)-4-

) B B GO ORISR DB IR ipynoy g hoRa g 3 4.5-
tetraB@roanabReAMigzdpidependent | y sel ected from - 0-,
“RR65-, -S(O X, -NR65C(0)NR66-, - NR65C(S) NR66-,

(+-)-0afse, hedpxo-3- Nmmo@yl Sephen 3¢ G Bhio-3-hief (R)-01- [RBE-68)B-(R)-4-

3R DR P 3 ol P habpeRaE A 4.5

tetraf*r@hl%cm%ﬁi&tﬂhi@m, hydroxy, cyano, carbanoyl, ureido,
am no, nitro, carbanmoyl, mercapto, sul pharmyl,

1,1- ﬂllOKf)Bl:ﬁflh‘lef%bll‘ty] 4- hydlmfcj/-ﬁqﬂﬂnﬁt-hdﬁ)(oc-[mmm@)ﬁ (thyR)-5-(R)-

t hox thox vinyl, all eth
23 A Orih a 6}ﬁ‘3ﬂx}’1)?36P?¥fWﬂ] -4 ben&%hwhwwlmethylthxo) 2,3.4,5-
t oxy, nethylam no, dinethylam no,
t
e ra"ﬁ?&&)ﬁ% a‘ﬁg’gl N, N- di net hyl car banoyl, met hyl thi o,

1, 1-mem?jzmm¥1ﬁmquy1r4 ﬁymxy -5- ﬁﬁeﬂﬁthW-$ w[Nh@n@)B (ede (R) 5-(R)-2,3,4,5,6-
I e su a
penta I/ agbagga.‘/Hclt édclphwl)@nezhyl &M@Hpﬂyanﬁhﬁlélup) 23145

sol vate, solvate of such a salt or a
tetraﬂ?&?%‘%%ﬁé’?eof Addi ti onal suitable IBAT inhibitors

ha\hn agatticelanixpeet of thdinvertdnandBad iakibaer éif Ophaamiceudtdly

acceptﬁPle) salty soheatey solvaieof such satyaragredrog theseqf sy IBAT inbititer or a
phaﬁﬂa@étﬁmﬁﬂ& %c%pl(aﬁ)e < kel (S)-3-(R)-4-

Suitable pharmaceutically acceptable salts of the above compounds 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
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15
(R -5-(R) -2, 3, 4,5, 6-pent ahydr oxyhexyl ) car banoyl ] benzyl

w0 ecaniosasey | met hoxy) - 2, 3, 4, 5- tetrahydro- PCT/GB2004/001396
1, 4- benzot hi azepi ne;
(+/-)-trans-1, 1- di oxo- 3- et hyR63- but yl - 5- phenyl - 7- met hy
[thio-8- (N { (R-a-[N(2-(9)-3-(R)-4-

acid( B) adatit{dn) a giifabK, pﬁaﬁn@eﬁlﬁ@hy decepiabRxylt)of alchbapbihd WhiE Yd

car banmpyl met hoxy) 4,5- tetrahydro-
sufficiontlyagidys 1§iaa Z'l@(@i/l ﬁ@etalzsglt for example a sodium or potassium salt, an alkaline

eaﬁlé}1 nrley@'(sgl{((}’%f )%B{BF% %’ %ﬁ%‘ ré%ﬁgg[u%xslﬁt anpzl}l%ﬂx}uu% s(ahl'or]c\ salt with an

orgahiSbabe wﬁcrpﬁf&radﬂa?miwgewly)amﬂamyzition?fd‘rIeﬂ@hplié&rsau hyith
carbalnoylnethy thio)-2,3,4,5
methy dimsladaraing; tgmqﬂylargme piperidine, morpholine or

T S

perttrivpeipondiaxyy Decamaivtydd inkhd forsl sPhery drupekhich is broken down
}car banoyl met hyl thio)-2,3,4,5 25
in theétmmmraam b@dm%gwméle parenhcqrapaund uExamplegpefarogiugstiaclude in

a harnaceutlcally

vive *&Vgg‘g% éjg‘ﬁa PEH %n% "§3 Vogltygm%ésg%g{né Bf such a salt or a

pr otk BvibdIeydedllsabke ddter bBATomPhiddl dodtaifhg Barboxy or hydroxy group is,
phar maceutical [y acceptable salt thereo Sui'ta

for gaamie @@hﬂﬁ@a&wtycaaﬁ aegsptablecesten wthichgs h}'drelya@bmethe human or animal

d f i d-additi
bod g BB R & bR P i EaY pesRBpRisbers for
cartoR§ icluded; Bk8RRhE&hyl Rferefol Bx Ak hle@bx§RlkthyMd, I'25alkfaﬁ’d’yloxymethyl
exanpl e, an inorganic or organic acid, for exanple

estetpyfgr oetmme pualoyledyobihghipbthabdylshiars, €. sqyhlpsfiasydachonyloxyCy.galkyl

trdfl { t { \ | ej
estelfRn PSR o s heRBoBls T SeaT: TagTiatter 2 on e lesirsfor
exa@plet ARES YR BLABER4- 2%?rhﬂetﬁ’§qcaﬁﬂt@1tklaﬁ{o§?éa}bdiﬁfylo% ethyl esters for
conmpound which is sufficiently acidic is an ay ?

exampleal-mgdlox ycaftomykoxsethylend myche{fmxmd pongsaboxy gmip in te
al kaline earth netal salt, for exanple a cal cium or
Compoiissi um salt, an ammniumsalt or a salt with an
or %ﬂiiﬁvzm%@lrdl@éa%[é edtel OF §8oBpound containing a hydroxy group includes
physi ol ogi cal | y-acceptabl e cation, for exanple a g
inorgénib e§enswudtydsephiosghatedisteet imd @mylexyalkyl patizyaAnd ntlated compounds
norphoglne or . tris-(2- drox thyl)anlne

eridine
whilh LesAPbahS e it of Wiesmist ea i1 W parent hydroxy

r ani mal
e ne et
2,2-pinGethiyl pi@pionplolk aeethdky. Wi selchiyitld Ol WpaityardsdableSes®i €orhiing groups
vivo hydrol ysabl e am des. 10 An in vivo hydrol ysabl e

for yelrexy igelugde éllsmyb rb@nwhtp&ﬁnylwtsd andh w@stlamdqw@ydwnd phenylacetyl,

alkog(g?éllﬁ)om (to \Pe allﬁég Sat% gstglhfl dﬁik}ﬁfuﬁﬂéc 3l %gi IC ::n(;lpt aglogy
N—(dl@lkpltaﬁﬁimfeﬂlyﬂ)hﬁ afgl@anasi to @ivedafAfikos), ﬁ&ﬁlk}ﬂ@{hﬁloacetyl and

pharmaceutical |y acceptable esters for carboxy

carbioqucgafé Expoplasiod sybstituepts andreareyl inpludsyraerphelino and piperazino linked
fronl & Hﬂg )fﬁ/tp&:gteﬁ BA{O’I‘H 9 %1 Iﬁetﬁﬁn&y gr%xly tF f‘ﬁh)ﬁ- or 4- position of the benzoyl ring.

A suitable value for an in vivo hydrolysable amide of a compound containing a

carboxy group is, for example, a N-Cy_galkyl or N,N-di-C;.¢alkyl amide such as N-methyl,
N-ethyl, N-propyl, N,N-dimethyl, N-ethyl-N-methyl or N,N-diethyl amide.



esters for exanple pival oyl oxynet hyl, phthalidyl
esters, C3.8cycl oal koxycar bonyl oxyCl_6al kyl 15 esters
wo eno4e386pl e 1- cycl ohexyl car bonyl oxyet hyl ; PCT/GB2004/001396
1, 3-di oxol en- 2-onyl net hyl esters for exanple
5-met hyl - 1, 3- di oxol en- 2- onyt &2t hyl ; and
C1 6a|koxycarbony|oxyethy| esters for exanple
Experimsdnitalxycar bonyl oxyet hyl and may be formed at any

ﬁ? 3’?58%%%%& E»fonégfeertﬂsﬁorapé]{gwggigﬁ%ef@gm%%ﬁgnwem B yseful in

t
e GO o A AL SR 5L P BASRARS pRRRA G, for
examplechsmgmdeleknld)\mnfthbhﬂ in vivo hydrolysis of t he
ester gakdomn to give the@garent hydr ox (P
Ex o madel €9 coRsHAKigN, Aup-asiAiorigEology: 1980, 27, 381-389).
I .
LU s AR BLEAEL

B’r Nipa’s Ifl@ﬂphhfﬁdlidncyd castipationahédel (Bloscibes Biylechnology and
phenylacetyl and substituted benzoyl and phenyl acetyl,

25 Bipehsmistin BO0R106(&, é%?\l@“@l R4 carbonate esters),
%’_ %ﬁ#v&@%@%@%&&ﬁ'}ﬁ )ratw%s] ‘%eg}l tc)lgnrggnetraﬁd to 1nduce constipation.

10 ca rOIﬂ:H&bﬁﬁi)patl@ﬁ lads lbﬁémmdnﬁabtﬁé yhin&iwcan®be rdb@edy\ﬂﬁle by BAT inhibitor
| es. of substituents on benzoyl include norpholino

to asa?ﬁﬁjthﬁ 2pdity of the TP AR iakybiter tggelipve Fli?gcqﬂ?ﬁtﬂ?a@@én atomvia a
m:"tﬁ%l ?ﬁ]&mgg %ﬁ% v&sag g%:H%flt%d u‘s.’l?'lg ﬂ?e% § dggm% elt(pn%thod described in

benzoyl rin e va
the putdicatiotsatolve) with the r@cﬁdlﬁczﬁ@ﬁm&uﬂlﬂl@h &cﬁgﬁt\m@ iR@n 20 g 3kkat/kg dog /day.
carboxy group is, for exanple, a N-Cl-6alkyl or
The pgulfils e3lCWated g8 maan wdue octhe sncroaserpf fagees duping theythree treatment days

15 subt%c?ééﬁ@(% ?BEX@@@E%%'H&%%& 6 Er%%tg%tgg%gth (ﬁ?ﬁx"ldm%lm%r). The

dogEwpejud@dsalonAipatbroifelerd elctbytdif ferl 3§ v HRRMNYS gram.
defined in the present invention are useful in ﬁ

treatment of functional constipation and CIBS. These

1 BRLIRERE | B8 BB 8 3388658 el 81 mEXATRL & NSII% TRYG! S

sulDﬁQ&ﬁ“}'l’)d&%dn%iﬂ 4 h@&@i%eﬁ@ﬁi&&%ﬁﬂvﬁh&heﬂ%a 3.98%etrffndro-1.2.5-
81-389). Here dogs are fed Wth alowrfibre / hign

20 Wt to i nduce consti patl on; - Niwa's norphine

duacad oo nn+i oF nnnnlnl / nnnnnnn Ri ot r\r\hnnl ool
—RertHeea—eehRsS ToereT Se—ertet—er—-ot o

= g7
Subsface émdherrﬂ‘bmfwmmlsz 66, 6, DQ@S@‘!‘IQIZIZE)) %E»esult
NCITTy C LaAaAtClvuoulrr Tl 1 (J.L 9 T 9 (J.I U UCCII
Comagtrat edPt o i nduce constipdlion. 10 Once [38*7*
constipation nas been T nduced tfhe—an matrs ta
vehiodetdnlyn | BAT[3i nhibitor to asse8 the ability|g7 the
L BAT inhibitbr to relicve the rnncflnatlnn [he
* Sigwjficowerrg W&t a was generated using the Buenos dog
nodel (nethod described in the publication above)
with the nodification that the dogs were given 20 g

2) CoBRpoli@2 09 T8 3.3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N-((S)-1-

carboxy-2-(R)-hydroxypropyl)carbamoyl]-4-hydroxybenzyl }carbamoylmethoxv)-2.3.4.5-

25  tetrahydro-1,2,5-benzothiadiazepine

Substance dosed No of animals Dose pmol/kg Result

Compound 2 2 1.5 23+11

vehicle only 2 0 -6+3
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The result is cal culated as nmean val ue of the increase
of faeces during the three treatnent days 15
wasoswesed with the entry val ue (day before SPEF/GBRG04/001396
treatment with the IBAT inhibitor). The dogs were
judge as constipation if the8-faeces anobunt per day
was bel ow 30 gram 1) Conpound 1:

3) @ﬁp@ndmig,-nmbm gibubA-pheeu =T meeyitiiot $1Ue-{BR - OEN-((S)-1-

- v 1 2 5 20benzot hi adl azepl ne
felr %245 §e tzg{hﬁ 9 5 ean mal s Dose nol / kg Result

3 INo §(8an§?§“ cle onliyoge fdlkg > JReIFANCE

<— O O 2 Cpnpoun

Corhipdunid 0X0- 3, § di but yl - 5- phenyT - {-sret hyl t hi 0- 3d.N=f
(IQ) =a-[N((S}-1- carbaxy-2-(R)-h dy roxypropyl)carbano

vehiclelgiignzy| } c 2 banoy| net hoxy) 2B 45 25 1242
TIPSR ANVP] PPN B o T~ Y=Y\ i dosed No

LULIMI

* SignifigAnsred<0Bdse nol /Ikg Result Conpound 2 2 1.5 2311
vehicle only 2 0 -63 WD 2004/ 089350 PCT/ GB2004/ 001396
-28 3) Conmpound 3:

1, IFHd dmoge&e&tezﬂ ib dieyBudmop bemyibatéd aBE MvuéihewdhatMifthe tested IBAT
hl&)R a-FN-((S)-1- car box - 2- et hyl propyl ) car bano
in

O CaR W@ﬁgypp%@awy mq;bi( heanuyt & feaces in each dog increased

e LIRS B o B PRI PR 9358 01 M

g/dayerdspdegivelgl y 2 0 122 * Significance <= 0.05 5 The
data generated in the Buenos consti pated dog nodel
shab$eOFHRE 9l gneragect akthe dnvierjan thereis ipravided apharmaneeticad

oS A B e
solvaepslugd oRsitich sal P @ Pilinds M¥reds in a%%éi!th@fﬂ@ltl?t %%)haﬂﬁ&@ﬁ(mcally

respectively. 10 According to one aspect of
accqniaPi ilusat elarierifer yedw tlwe@aan@ﬁ andrémemrppludam of constipation.

gga@] Céfn? v\./lﬁlciaf chﬁé)%s io'g% I%iay 8 1{1 a'%o% Fq}ggjgtfgg%qai?%@gmgﬁratwn for
exadpletisa tatiblor@apsald) FtPaktahtdriahRefion (ib1REROFIAYVERMs Yubfutaneous,
1ntraarm§)slgglrarrmlrc1:t$auvtagcc;l?zlrlo¥ infusion) as a sterile solution, suspension or emulsion, for
topical administration as an ointment or cream or for rectal administration as a suppository. In
general the above compositions may be prepared in a conventional manner using conventional
excipients.

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
thereof, in the manufacture of a medicament for use in the treatment and / or prophylaxis of
constipation, in a warm-blooded animal, such as man.

Therefore according to the present invention, there is provided a method of treatment
and / or prophylaxis of constipation, in a warm-blooded animal, such as man, in need of such
treatment and / or prophylaxis which comprises administering to said animal an effective

amount of an IBAT inhibitor, or a pharmaceutically acceptable salt, solvate, solvate of such a

salt or a prodrug thereof.
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15

acceptable diluent or carrier for use in the treatnent
and / or prophylaxis of constipation. The
w@baaosiesut i cal conpositions may be in a formBCi/GakiI0d/001396
for oral admnistration, for 15 exanple as a tabl et
or capsule, for parenteral |@Pect|on (i ncl udi ng
I ntravenous, subcutaneous, intranuscular,
i ntAcopadiog beamotirer faature bf)tln)e imentios therd is @rmcﬂedt thense of an IBAT

. ..suspensi pn or eqmuj.sion, |caI adm ni stratjon as

inhiB{S Oh RBAMAGFUTCR ?ﬁCSPt b sl oD, Salfih PEgehe sl OB 8 pRodrug

therSoR BPGk tR4dMnent And )g(ﬁﬁf #@oﬁ%ﬁ%ﬁaﬁ%ﬂﬁ'ﬁﬁﬁrﬁom Afinal, such
prépared in a conve nmanner "usi ng conventi onal

asmarci pi ents. 20 Accordlng to anot her feature of the

|nv nt I re is provided, the use of an | BAT
IiB&nf "5 itQr. 98 aphaRageRically geogpiablsisalty solvplg, solvate of such a

salti%in’Lig)géea?un%ﬁﬁ#e\é?tvﬁll%ogfﬁﬂ?’bnﬁaalﬁ@hfste%d AL Hﬂ)odécﬂﬁﬁﬁgf at a unit

acture ament or use in
dos¢ wéthtnmmram@ 5’-5@00 mng pﬂmghaaelmetafbodgzemtdf et dndrnal, i.6. a

war mb @ |, ch as man. Therefore_accordi ng
apPY eI Ole] e v SE b6 SFRSCHL0 PR et hod
thel?éweug&v\g}tr ?nﬁ ive ﬁéscfagﬂ}l{rlrta se ?E)igﬁ aisl’ ﬁ%r(rg ?}ab?é:t 099 gf R)?ﬁl u%‘zhlly

contairg ddmmuatnp&rﬁiOﬁ 260 nprafpbyvesingredishi. (Illnoﬁé)diﬁpécttsﬁ%e invention a daily
ni steri ng} to said aninmal an effective anpunt
|

d
dosgwﬁ*mﬁgr% RRPEILOe/e isemmaysdatloteredhe daikicdosp wakh mgcessanly be

v b s 0 B B4R e v

of thiritlnesditeingt teeatedoAbenrdihglytthie eptithuiiesdge \netyt heietdrhiNed bysthe
provided the use of an IBAT_ inhibitor, or a

Pfa%%lap?ra%%tsut@atmg/a%@egﬁué% Petienfi t | sol vate, sol vate of
such a salt or a prodrug thereof in the treatnent
and / or prophyl axis of constipation, in a
war m bl ooded animal, such as man. 5 The |BAT
inhibitor, or a pharnmaceutically acceptable salt,
sol vate, solvate of such a salt or a prodrug thereof,
will normally be adm nistered to a warm bl ooded ani mal
at a unit dose within the range 0.5-5000 ng per
square neter body area of the animal, i.e.
approxi mately 0.001-50 ng/ kg, and this would be
expected to provide a therapeutically-effective dose.
A unit dose fromsuch as a tablet or capsule wll
usually 10 contain, for exanple 0.05-250 ng of active
ingredient. In one aspect of the invention a daily
dose in the range of 0.01-50 ng/kg is enpl oyed.
However the daily dose will necessarily be varied
dependi ng upon the host treated, the particular route
of adm nistration, and the severity of the illness
bei ng treated. Accordingly the opti num dosage nay be
determ ned by the practitioner who is treating any
particul ar patient. 15
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WD 2004/ 089350 PCT/ GB2004/ 001396 -30- O ains Wiat we
claimis: 5 1. The use of an IBAT inhibitor, or a
w@baansiesut i cal |y acceptable salt, solvate, sSoPUEHGB20#/001396
such a salt or a prodrug therﬁof, in the treatnment and
/| or prophylaxis of consti pat3 in a warmbl ooded
animal, such as man. 2. A pharmaceutical conposition
Claips ch conprises an | BAT inhibitor, or a 10
pharmaceutically acceptable salt, solvate, solvate of
such a salt or a prodrug thereof, in association with
Wha whékimaeut i cal |y acceptabl e diluent or carrier for
use in the treatnent and / or prophylaxis of
constipation. 3. The use of an |BAT inhibitor, or a

s T o b L T p——
such'BBalf cd p%ﬁnigfth&eéfegi the R nchPindUss Mbhkmlstd'f e8hdpion, in a

and / or prophylaxis of consti pati OR In a ’
wargsblavdadomdeal, sushrmaimansuch as man. 4. A nethod of

treatnment and / or prophylaxis of constipation, in a

war m bl ooded animal, such as man, in need of such
2. tr Qﬁbﬁ'ﬁﬁiacéﬁféafcﬂpo&ﬁ%ﬁ%%oﬁ%?ﬂ%&% ﬂh?lﬁﬁ)r ora

adm ni stering t said ani | ve ahount
phagacanticaity iaedeptrbieosalt, mlvaae polantewt sudh ECSilllﬂQt aggedng eekédf, in

sal.t S%| veﬁe sol.v h a salt or a prodrug
assOFRUPR Sth asphappaceljtica @C?Fé&t difneabprgargerd er%qeanm@ tgeagment and /
orpy@ﬂgﬁkﬁ Jflggnsqglgg@(gﬂ pation is functional constipation.

2 . The use or nethod according to clainms 1-4

V\,her ein the consti patl on is constipation predon nant

met hod of

ptable.b S rone. The use or
tr A Rn O BV EACD ok hirncar G apas PIEDE Salesobrate solvate of
H e BATL ' ' {
suc 2004/%@ ?fg%g 85#/?%5%18&6} % T%g!étﬁfe cg% thEBmefPror use in the treatment
and 4 oripraplopl axi8 p Beatistipetiph; H-aphamybloddetdnimhl, bich-8 nfdy: {
(R-a-[N((R -1-carboxy-2- rrethylthi o-
et hyl ) car banoyl ] - 4- hydr oxybenzyl
4, g:rﬁAgﬂglt@ﬁl}Sg gl?grgée’cgﬁfe ﬁrd? o fﬁ)pti@fag(ﬂrb\f%ﬁstﬂ)a@m in a warm-blooded animal,
such-adinoaug iBp@ddif sudhytreafmetteny | o priophyltis Whch&obd¥risés administering to

said I%S}%F%ﬁb Sffgﬁﬂe)%ﬁ%gg%ylﬁ?ﬁi 1@&*@%)’% a rpbgzmnaceutlcally acceptable salt,
solvit@ o@\%ﬁ@éﬁ] ds'ﬁﬁﬁ Qgéﬁl 2)r #proditrg¥ndiEle ahydr o-

behzot 'azepin
5. The use or method according to claims 1-4 wherein the constipation is functional
constipation.
6. The use or method according to claims 1-4 wherein the constipation is constipation

predominant irritable bowel syndrome.

7. The use or method of treatment according to any one of claims 1-6 wherein the IBAT

inhibitor is selected from:
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1, 1- di oxo- 3, 3-di butyl - 5- phenyl - 7-met hyl t hi 0- 8- (N- {
(R-a-[N-((S)-1-carboxy-2-

woreaohpsgssopyl ) car banmoyl ] - 4- hydr oxybenzyl } PCT/GB2004/001396
car banoyl et hoxy) - 2, 3, 4, 5-tetrahydro-1, 2, 5-
benzot hi adi azepi ne; 10 -31-
1, 1-di oxo- 3, 3-di butyl - 5- phenyl -7-nethylthio-8-(N 1

1,1{dRyx0e3, pm(u(tﬁ)s-phemat quﬂmm;d B-(N-{ (R)-0-[N-((R)-1-carboxy-2-methylthio-

ano dr.o
cthylicay AR R %ﬁgcaﬁyaglqy@?tgws»ar% 4,5 4ewahydro-1,2,5-
benQ@cHFa@faEéﬁHé .azepi ne;
di oxo- 3, 3-di butyl - 5- phenyl - 7- met hyl t hi 0- 8- (N- 1

1 1-(dR)xoa3 B-itut3) 5-phengl- WmmwBXN-{qayb@m«B} heambky2-(R)-
car banoyl net hoxy) 5-tetrahydro-1, 2, 5-benzot hi adi
hydwg;quﬁcar&q;noyﬁlll hydroxybenzyl}carbamoylmethoxy) 2,3,4,5-tetrahydro-1,2,5-

, 3-di butyl -5-phenyl -7-nmet hyl t hi 0-8-(N-1
ben%%gﬂagia?%@? - 1- car boxyet hyl ) carbanoyl ] benzyl }
1 1aafxbaamyaimﬂtﬁomym%aeﬂqﬁmkﬁ3!(N11x11§-@c -@sp1kemerlhl adi

azepi n

methzylmrqwbsz@b@nsyllmﬁwdwxybﬁmléngrbamoyimemvhz,axlss ~(eftaltydro-1,2,5-
ben%c@%mﬁm&%k Igé S) - 1- car boxy- 2- (R) -

roxypropyl ) car banoyl ] benzyl
1,1-HER6 s RIS Ren Y = ?-ngeﬂﬂnltﬁf&@‘(Na{fausi&%ie@)-@carboxybutyl)

benzoth|ad|azep|ne

carbpmbyHi bRydraxbedi itaghanyprhethyty) 2 e Shpicatydeo-82(N-  {
- - 2- sulphoethyl)carbanloyl] 4- hydroxybenzyl

bené?@i’laa-%ﬁg%t hoxy) - 2, 3, 4, 5-t et r ahydr o- 1, 2, 5- benzot hi ad

1,1- tliﬁ)%giji %Egau gl -5- %}wgﬁl -7- Imeghyltﬁ on§/ I(N 7{ (lr{%fxtg/v-&(ﬁ -cgrbgﬁ_/qopyl)

carb(aﬁ)oy]a]b@ri‘dy(}tﬁi)aﬂ:mylmethoxy) 2,3,4,5-tetrahydro-1,2,5-benzothiadiazepine;

car boxye | ) car banoyl | - 4- h dr oxybenzyl
L1 GNPl B rhepy L bty Biok SN B N NS} bcarboxyethyl)

carb%ﬁz%%lg{) gﬂg%gﬁo@qm}oxg) %ﬁen@ Fetrfhyr(g{)ﬁy% ﬁlﬂal&zoéhlech@.zetpme
1,1-0#3k03;3-MblulRs= ;1415 el thﬁiémy?tmo 8- (1)\/7-{(11) -0-[N-((S)-1-carboxy-2-(R)-

nmet hy I't hi o6t h car banoyl |

hydl}oesapmawmatmmbbyvzmcarmmymmwacm 5 t@rdhydro-1,2,5-

ben %1 %iahl adi azepi ne; _
Py , 3-di butyl - 5-phenyl - 7- msthylthlo 8-(N-1
1,1-88koa:3- &l‘b{ltyﬁ §) hlen{llN/' ?%/Itﬁlob%/-@(’({ lﬁugahoethlyl)c;arbamoyl] -4-

car boxyet hyl ) carbanDy r opy enz

hydwaytramph tarbamoyyettivx $)-24,3 8- 3- Etmhlmtd-rlc&ﬁ%@nzothladlazepme
é’@’W’S benzot hi adi azepi ne; and WO 2004/ 089350
1,1 @@Z@@gyyéélg%yl -1- g}gthylthlo 8-(N-{(R)-0-[N-((S)-1-

carbg)ggtg}%l%(a@[] i Cgfrr%%/})yr_l& ﬁ:g}/bamoypn%etﬁgxyt)g,£4 ,§ :tétlr\!a_hyilro— 1,2,5-

benzvetiibdibepiyey| ) car banoyl ] benzyl
é@ar bam) | met hoxy) - 2, 3, 4, 5-tetrahydro-1, 2, 5-
1,1- ﬁQ-@t?nd divh2dhend: 7-methylthio-8-(V-{ (R)-a-[N-((R)-1-carboxy-2-

1,Q%0 - 5- phenyl - 7- yl 1 hi o- 8- (N
met i G B e IR s e o b Pty aro 12,3
benzofhihdigepinepenzy|
en} cair banoyl nmet hoxy) - 2, 3, 4, 5-tetrahydro-1, 2, 5-
1,1-tiene-Gtdiduiyh2 enbiemd: 7-methylthio-8-(N-{ (R)-0-[N-{ (S)-1-[N-((S)-2-hydroxy-1-
carbgl{k%g%g)gé&agloyl]prop%}Xarbamqu re]:%éyl}carnt?;rr?owlﬁlgtlhgxy% g?[\,tl,ggtget)ra-lhydro-

1,2,5-benzothiadiazepine; and
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hydr oxybenzyl ) car banoyl nmet hoxy] - 2, 3, 4, 5-tetrahydro-1, 2
, b-benzot hi adi azepi ne; or a pharnaceutically
wa@ewmepssbl e salt, solvate, solvate of such a seCT/GBR00a/001396

rodrug thereof. 10
p g .32

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-1,2,5-
benzothiadiazepine;

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-1,2,5-
benzothiadiazepine; and
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-[N-((R)-0-carboxy-4-
hydroxybenzyl)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.



