WO 03/091232 PCT/ GB03/01742 CHEM CAL COMPOUNDS This invention relates to
benzot hi adi azepi ne derivatives, or pharmaceutically acceptable salts,
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treatment with bile acid binders, such as resins. Frequently used bile acid binders are for
instance cholestyramine and cholestipol. One recently proposed therapy (“Bile Acids and
Lipoprotein Metabolism: a Renaissance for Bile Acids in the Post Statin Era” Angelin B,
Eriksson M, Rudling M; Current Opinion on Lipidology, 1999, 10, 269-74) involved the
25  treatment with substances with an IBAT inhibitory effect.
Re-absorption of bile acid from the gastro-intestinal tract is a normal physiological
process which mainly takes place in the ileum by the IBAT mechanism. Inhibitors of IBAT
can be used in the treatment of hypercholesterolaemia (see for instance “Interaction of bile
acids and cholesterol with nonsystemic agents having hypocholesterolaemic properties”,
30 Biochemica et Biophysica Acta, 1210 (1994) 255- 287). Thus, suitable compounds having
such inhibitory IBAT activity are also useful in the treatment of hyperlipidaemic conditions.
Compounds possessing such IBAT inhibitory activity have been described, see for instance

the compounds described in WO 93/16055, WO 94/18183, WO 94/18184, WO 96/05188,



WO 03/091232 PCT/ GB03/ 01742 -2 WD 96/08484, WD 96/ 16051, WD 97/ 33882, WD

98/ 38182, WD 99/ 35135, WO 98/40375, WO 99/35153, WO 99/64409, WD 99/64410,
WO 00/ 01680,030280D/ 47568, WD 00/ 61568, WD 01/68906, DE 19P82E3H3/01MOD

00/ 38725, WD 00/ 38726, WO 00/ 38727, 00/ 38728, WD 00/38729, WD 01/68906
and EP 0 864 582. 5 A further aspect T this invention relates to the use
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R 4 W N R3 RY (Rz)v ) wherein: 25 Ris selected from hydrogen
or Cl_éatlioyhscular diseases, myocardial infarction, angina pectoris, peripheral vascular diseases,

inflammation of cardiovascular tissues such as heart, valves, vasculature, arteries and veins,

15  aneurisms, stenosis, restenosis, vascular plaques, vascular fatty streaks, leukocytes, monocytes
and/or macrophage infiltration, intimal thickening, medial thinning, infectious and surgical
trauma and vascular thrombosis, stroke and transient ischaemic attacks.
The present invention is based on the discovery that certain benzothiadiazepine
compounds surprisingly inhibit IBAT. Such properties are expected to be of value in the

20 treatment of disease states associated with hyperlipidaemic conditions.

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

25 R is selected from hydrogen or Cy.galkyl;



WO 03/ 091232 PCT/ GB03/ 01742 -3 One of R1L and R2 are selected from hydrogen
or Cl _6alkyl and the other is selected from Cl _6alkyl; R' and RY are

i ndependewOlog/oseBect ed from hydrogen, hydroxy, am no, mer ®@aptGRo3/oCH26al kyl ,
Cl_6al koxy, N-(Cl_6alkyl)am no, NN-(C3_6al kyl)2am no, Cl_6al kyl S(O a
wherein ais 5 Oto 2; RZis selected fromhalo, nitro, cyano, hydroxy,
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N-(C1 _@allnl(yll_%ﬁdyﬂno, N, N- (C1_6al kyl ) 2ami no, d _6al kanoy! ami no,

N- (Cl_6al kyl ) carbanmoyl, N, N-(Cl _6al kyl ) 2carbanoyl, Cl1_6al kyl S(O a wherein
ais 0 to 2R"a@id Bikieondepandeotly seleded fomCiydeagekyHysaxypiaimoy memmptoN, NV

(d _6alky syl phamoyl ;. v..is 0-5; of R4 and R5 i roup of formula
(A7 CR G eBIRET 16 iRt MR Teher e ainnct s eftomsBinibesing &

i ndepepgent |y sel ected from hydrogen, halo, nitro, cyano, hydroxy, am no,
car boxy, carbanoyl, nercapto, sul phanoyl, Cl_6al kyl, C2_6al kenyl,

C2_6al kynyl R* Bkelalel droyn hald, it kymny hyd©xyGatika, raydoayycarbdniodl, ibataptd,) ami no,
N, N- (Cl,6al kyl) 2anm no, Cl 6a noyl am no, . N-(Cl,_6al kyl ) car hanoyl ,

N, N- ( c@ﬁ%ﬂé{yyﬁ,)éé%@aﬁéﬁ]@%&@aﬁ%@ %—@lm%&f@-sﬁﬁ@n?sé, 61—«63@29y10xy,
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N, N ( cf_{g?a&f? %‘?uﬁ”éﬁg’nﬁ%ﬁ ?ﬂ%@dﬁ%ggn 16 %‘23@ {(ResaboRcabamorl, ond Rs
may beNB{C ouakiyl)ycashaostyl, ) tsalitylSOY; avlieoein bys @ e, dF ¢alltoeydaibonylX i s - 0-,
-N(Ra) -, -S(O).b-. or - =5 wWh n i s hydrogen or Cl_6alkyl and b is
0'-\1(02; %(ﬁgﬁ%kglgum?@mogggﬁz%@r@aﬁj@m%@vwlRi ng Ais optionally

substi t ut edy qup.§arbon by 25 one or nore substituents selected fromR18;, R7
i s hydrogen, Cl Bal kyl, carbocyclyl or heterocyclyl; wherein R7 is
optionally orsU R andtR3ds agraprdidormita dAd: or nore substituents sel ected from

R19; and wherein if said heterocyclyl contains an -NH group, that
nitrogen nay be optionally subs ed by a group selected fromR20; WO

03/091232 PCT/ GB03/01742 -4 0O
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15 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;_¢alkyl,
Cs.salkenyl, Cagalkynyl, C;.galkoxy, Ci.salkanoyl, Ci galkanoyloxy, N-(Ci.¢alkyl)amino,
N,N-(Cyalkyl);amino, C;.¢alkanoylamino, N-(Ci.galkyl)carbamoyl,
N,N-(C1.¢alkyl),carbamoyl, C;.alkylS(O), wherein a is 0 to 2, Cy.¢alkoxycarbonyl,

20  N-(Cyealkyl)sulphamoyl and N,N-(C;.galkyl),sulphamoyl; wherein R® and R® and the other of
R*and R’ may be optionally substituted on carbon by one or more :

X is -O-, -N(R?-, -S(O)p- or -CH(R*)-; wherein R? is hydrogen or C;_galkyl and b is O-
2;
Ring A is aryl or heteroaryl; wherein Ring A is optionally substituted on carbon by

25  one or more substituents selected from R18;

R’ is hydrogen, C1.galkyl, carbocyclyl or heterocyclyl; wherein R’ is optionally
substituted on carbon by one or more substituents selected from R'®; and wherein if said
heterocyclyl contains an -NH- group, that nitrogen may be optionally substituted by a group

selected from R,



R8 is hydrogen or Cl_6alkyl; Re is hydrogen or Cl_6al kyl; R10 is hydrogen,
hal o, nitro, cyano, hydroxy, am no, carbanoyl, nercapto, sul phanoyl,

hydr oxyarwoasastzenyl , Cl | oal kyl, C2_I| oal kenyl, C2_10al kymy¢ir/GES3olal koxy,
5 C1_ioal kanoyl, C1-1 oal kanoyl oxy, Ng(C _toal kyl)am no,

NN- (C1_ioal kyl)2am no, N, N, N-(C _ioal kyl )3ammoni o, Cl1_10al kanoyl am no,

N- (Cl_10al kwl bamoyl N- (C1_i oal kyl ) 2car banmoyl, Cl_1loal kyl S(O) a
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option n ca y one or nore substituents sel ected from
R25:  hatedoayByi-€Cioilkylsas)dRTe(Can@bigieng)sodierein Bs wroptinpallygubsijiuted Rat
nitrogen nmay be o

ISRt e PR o AL PR B B 0

hydr O)&Y)E{&rﬁoﬁﬁaﬁlﬁl\f Eﬁié&up, el niQtdoay b@%Fﬁ&?AhK emstituté®hy Q%fdﬁprsﬂected from
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wherein:
R is hydrogen or Ci.¢alkyl;
20 R™ and R® are independently selected from hydrogen, halo, carbamoyl, sulphamoyl,

Ci-10alkyl, Cy.10alkenyl, Ca.10alkynyl, Ci.j0alkanoyl, N-(Cy.j0alkyl)carbamoyl,
N,N~(Cy.10alkyl),carbamoyl, Ci.10alkylS(O), wherein a is 0 to 2, N-(Cy.jealkyl)sulphamoyl,
N,N-(Cj.10alkyl)zsulphamoyl, N-(Cjy.jpalkyl)sulphamoylamino,
N,N-(C1.10alkyl),sulphamoylamino, carbocyclyl or heterocyclyl; wherein R'? and R" may be
25  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, Cs.qpalkenyl, Cz.10alkynyl, Cy.joalkanoyl, N-(Cy.j0alkyl)carbamoyl,
30 N,N-(Ci.iealkyl),carbamoyl, C1.10alkylS(O), wherein a is 0 to 2, N-(Cy.ipalkyl)sulphamoyi,



WO 03/091232 PCT/ GB03/01742 -5 N, N-(d _I oal kyl) 2sul phanoyl ,

N-(d _I oal kyl ) sul phanmoyl am no, N, N-(CLl_I oal kyl) 2sul phanoyl am no,

car bocyclwb,030embocycl yl C | oal kyl , heterocyclyl, heteroegeigBo@oioal kyl ,
carbocycl yl - (Cl_I| oal kyl ene) p-R 27-(Ck. oal kyl ene)q or

het er ocycl yl - (CLl_I oal kyl ene)r-R 28-(d _I oal kyl ene) S ; wherein R14 may be

optio | . substi t 1 ccar . pre substituents sel ected

from @3@%&%@@‘ g)lthg&lo% ’ @Q‘ d'lﬂzg’%g?sg}cﬁg}g@%’l%%ﬂ(ﬁt ains an -NH group, that

nitr .OQ@N-(@?_Yoatl@l)Qslﬁlﬂlﬁﬂl@Frlayrﬂili%bﬁfﬁobydlﬁdcd@b'oo@clgt@mmlkﬂJ let¢recyclylom R30; or
a

R14 is a group of formu (19:. a ReJ~ N RL5 (1C) 10 R15 is hydrogen
or Cl hewrdoytlylGinaliRd scarocygll-tigemalkylemedy-Bar ey oallfeieds AT R16 may be

opti onal | upstit d »ar-0o € @ ; R31;
o RuBelere YR BRI RS e R AP PP SRR SRR MART B0
a §et nQeitiohby onvBerRidsbsiithentd stlestod sromyiR™ ray wieereipif idhdtgrosyeldt i t uted on
carbon by one or nore R37; and wherein if said_ heterocyclyl con%fai ns an

-NH  gootaps an RNH- grqupothehnitiegehmay pe piirnally sahstitied b 2 8loyp selegisdip™ 15
selectgd fram R38: n is 1-3° lerein the values of R7 may be the sane or
di ffeﬁRen’to,rlﬁ?llf,aﬁ ,Oﬁi;soﬁr,nuééé&m& R29, R31 and R37 are independently
selected fromhalo, nitro, cyano, héydIO)xy, am no, carbanoyl, mercapto,
sul phamoyl , hydroxyam nocar bonyl , Ei_@l\al kyl, C2_10al kenyl, C2_joal kynyl,
Cl_10al koxy, Cl1_10al kanoyl, C1. 10al kdnoyl oxy, N-(C1l.10al kyl)am no, 20
N, N- (Cl1_10al ky1) 2am no, N, N, N-(C1_10gl%kyl)3ammoni o, Cl1_10al kanoyl am no,
N- (Cl _loal kyl ) carbanmoyl, NN-(Cl_10al kyl ) 2carbanoyl, d _|oal kyl S(O a wherein
ais 0to 2, N (CL_loalkyl)sulphamqygy NN-(CL_|oal kyl) 2sul phamoyl ,
N (d _I oal kyl) sul phanoyl am no, N, '\!;,( Cl_10al kyl ) 2sul phamoyl am no
C110! oal koxyRSibiondydgenian€); caliylbend BI'is hyGagtrovyGilallel; Wheatik | mpgber ocycl yl
het erocycl yl d | oal kyl , 25 carbocyclyl-(C, | oalkyl eng)p is 16
R32- ( GPEIOB%HWF@HE‘?E ogrcahondy SOy Of é}o;%/gﬂogp%%:lqg%dgg?% R§)§R( ARl kyl ene) S
, whergl i itrd3hR 1o RAR BRShefBokm ARSerS8ycljTRWhbein sadependent | y
. tr 1 h t c € € CIyls ) . .
opti oﬁgkalﬁg;‘%lbhstﬁ%?bt% on carbo by one or nore R34; ﬁﬁd wherein if said
het er aeyabyyclyt anydenptiamliyddbstgnied pn cutban bpione ogmaraly; dnsl whsrein ilgaid,
heterocyclyl contains an -NH- group, that nitrogen may be optionally substituted by a group
15 selected from R*;
n is 1-3; wherein the values of R’ may be the same or different;
R RS, RY R% R%, R? , R¥ and RY are independently selected from halo, nitro,
cyano, hydroxy, amino, carbamoyl, mercapto, sulphamoyl, hydroxyaminocarbonyl, Ci.jpalkyl,
Ca.10alkenyl, Cy 1oalkynyl, Ci.j0alkoxy, Ci.joalkanoyl, Ci.10alkanoyloxy, N-(Cj.jpalkyl)amino,
20  N,N-(Cj.jpalkyl),amino, N,N,N-(Ci.joalkyl)sammonio, Ci-10alkanoylamino,
N-(Cy_jpalkyl)carbamoyl, N,N—(C1_10a1ky1)2carbamqyl, C1.10alkylS(O), wherein ais 0 to 2,
N~(Ch1-10alkyl)sulphamoyl, N, N-(Ci.ipalkyl):sulphamoyl, N-(Ci-10alkyl)sulphamoylamino,
N,N-(C1-10alkyl)sulphamoylamino, Cy.jpalkoxycarbonylamino, carbocyclyl,
carbocyclylC;.joalkyl, heterocyclyl, heterocyclylCj.joalkyl,
25 carbocyclyl-(Cl-10alkylene)p—R32-(C1_1oalkylene)q- or
heterocyclyl-(Cr.i0alkylene)-R>-(Cy joalkylene)s-; wherein R, R'®, R, R”, R*, R”, R*
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,



substituted by a group selected from R35; WD 03/091232 PCT/ GB03/01742 -6
R21, R22, R27, R28, R32 or R33 are independently selected from-0O -NR3-,
-S(O", WwWHR36Q282 NR36- 36 36- 36 36- 36 () , -NRC(S)NR , PCOGEIBMEG2, - NR
C(O- or -C(O)NR , wherein Ris selegted fromhydrogen or Cl_6al kyl, and x
Is 0-2; p, g, r and s are independently selected fromO0-2; 5 R34 is

carbanoyl | Redeadty Kol R %@y?&%ﬁ‘%{%‘ﬁ%&ﬁ“ﬁ%‘#ﬁ;‘fﬁ Bofi i TR ety
met hy| rNR?“oxd))Nm%éI hNRWC(SWR?@y ,-ocxogw e, allIR%Pb(o)itd?ydif]@)NﬁW WhkreiAREGY |

f ormam do, acetyl am no, acet ox hyl ami no di et
N- et hy¢1@@t¢cb’éﬂmy1ydrqgemodcmmlhxu awlrbia®edsl , net hyl t hi o, net hyl sul phi nyl ,

mesyl, N nethyl sul pharm suI 1anmoyl , N-net hyl sul phanmoyl am no
and 10 N, N- & Pﬁﬁ’ﬁegt‘ﬁ?g%t ., R26. R30, R35 and R38 are

I ndgpendent Ipy4 , nyl ,
Cl 6l koxyczh;? b%%lﬁ%ggrro E‘gﬁd&” M?/ kéi”’”é% Ryl)c tggé?é{é an%q’%(%%%wp

N, N- ( Cineseaipioy bylpharbeyiplyiflnotveretlyyl, trifisowydethoxy anbihyly bthyb amezioyy, etheky,

phery! SHPARGY ki ArROF BRI SRl BEeR 0L sl ot o) Sol vate of

pr &V kiﬁﬁn%h%%%??%&hrlﬁ%?%ﬁ%@l, %&—91%&1%/?2&@1} meth§ithiBPmeRyuBhinyft | / Ra
mesyl, N-methylsulphamoyl, N, N-dimethylsulphamoyl, N-methylsulphamoylamino and

10  N,N-dimethylsulphamoylamino;
Rzo, R24, R26, R3°, R* and R*® are independently selected from Cj.galkyl,

Ci-salkanoyl, Cy.salkylsulphonyl, C.¢alkoxycarbonyl, carbamoyl, N-(C;_galkyl)carbamoyl,
N,N-(Cy.galkyl)carbamoyl, benzyl, benzyloxycarbonyl, benzoyl and phenylsulphonyl;

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

15 A further aspect of the invention provides a compound of formula (I):
6

) R Ox P R
R S—N Rl
4 R?

R N Rx

R’ R’
(Rz)v
@
wherein:

R' is selected from hydrogen or Cy_galkyl;
20 One of R! and R? are selected from hydrogen or Cj.salkyl and the other is selected
from C.¢alkyl;
R* and R’ are independently selected from hydrogen, hydroxy, amino, mercapto,
Cisalkyl, Cj.salkoxy, N-(Cy.salkyl)amino, N,N-(C.¢alkyl),amino, C;.¢alkylS(O), wherein a is
0to2;
25 R is selected from halo, nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto,

sulphamoyl, Cy.salkyl, C; galkenyl, Czalkynyl, Cysalkoxy, Cy.salkanoyl, Cy.¢alkanoyloxy,



R' is selected from hydrogen or Cl_6al kyl; 20 One of Rl and R2 are sel ected
from hydrogen or Cl_6al kyl and the other is selected fromCl _6al kyl; R
and RY arwoiondepandent|ly sel ected from hydrogen, hydr oxy, PaFiGRY3/0MEL capt o,
Cl. 6al kyl , Cl1_6al koxy, N-(Cl_6al kyl )az1 NN- (Cl _6al kyl ) 2am no,

Cl_6al kylS(Oya wherein ais Oto 2 5 RZ is selected from hal o, nitro,
cyano, r an ng, r bex car I ul

& 6al AT anRar (e Cttkasni e Co kRO,

Cl_6al kengy M %g@ﬁqﬂg@()%} %48 to0 2.1 { ) am no,

N, N- (C1_6al L&Mﬁtm no, }?:1 6al kanoyl am n élgja él\fl-a(oz% kyl cair)égglrmyl

N, N- ( CV- @leﬂkﬂ)@lﬁhﬁb@ﬁb%d N, M(@ashlkyl):splphammﬂerel nais O0to 2,

Cl_6al koxycar.b N- (Cl _6al kyl ) sul phanoyl and

N, N- (C1_6al K)’ﬁé)gsul phanoyl; v is 0-5; 5 one of R4 and R5 is a group of
forgul a (1 Appe of ROant RLis! r&lﬁ@ﬁ%nﬁ?la 4 R3 and R6 and the other of R4
and R5 are independently se ected from Rydr ogen, hal o, nitro, cyano,

hydr oxy, am no, carboxy, carbanp mer capt o, sul phanmoyl, C1_6al kyl, 10
C2_6al kenyl , C2_6al kynyl, Cl1_6al kéx (§:1 6a| kanoyl, Cl_6al kanoyl oxy,
N-(Cl_6al kyl yami no, N, N-(C1_s6al 2 Cl_6al kanoyl am no,

N- (Q 6al kyl ) carbanmoyl, NN-(Cl d gam)yl Cl 6al kyl S(O a wherein a
is 0 to 2, Cl1_6al koxycarbonyl, E(Cljég yI ) sul pham)yl and

N, N- (Cl1_6al kyl ) 2sul phanmoyl ; wherein d R6 and the other of R4 and R5
may be optionally substituted on carz[ n by one or more R17; 15 X is -0-,
-N(Ra)-, -S(Ob- or -CH(Ra)-; wherei a is hydrogen or Cl_6alkyl and b is

0- 2, R Ng f3h8d RS )éhd d%ﬁér%?‘i?ra}ﬂh Rs‘éfé%gésﬂ%n&r{% sAlebt% ng?J) eh, haI% .

substltuted on carbon one or nore substituents se ecte m R1 R7 is
hydr ogaitro, 6§2an6;aﬂyldyd>xy, amuﬂmcmbbw canbaﬂneylemmptoyhulphdmecr}é,u @ &kyl,s optionally
20 substitute on by one_or Subftl tLients sel ect %d fromR19; and
whi? e 62216?1 632 6a1 yny Ci¢alkoxy, C; 6alkanoy Ci-salkanoyloxy, N-(C;.salkyl)amino,

N,N-(Cy.salkyl),amino, C;_galkanoylamino, N-(C;.galkyl)carbamoyl,
N,N-(Cy-salkyl),carbamoyl, Cy.¢alkylS(O), wherein a is 0 to 2, C;_salkoxycarbonyl,
N-(Cysalkyl)sulphamoyl and N,N—(C1_6a1ky1)2sulphamoy1; wherein R? and R and the other of
R* and R’ may be optionally substituted on carbon by one or more R'7;

15 X is -O-, -N(R*)-, -S(O)y- or -CH(R*)-; wherein R? is hydrogen or Calkyl and b is O-
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, C;.galkyl, carbocyclyl or heterocyclyl; wherein R’ is optionally

20  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 RZO;

R is hydrogen or C.¢alkyl;
R is hydrogen or C.galkyl;

25 RYis hydrogen, halo, nitro, cyano, hydroxy, amino, carbamoyl, mercapto,
sulphamoyl, hydroxyaminocarbonyl, C;.jpalkyl, Cy j0alkenyl, Cs jpalkynyl, Cy.qpalkoxy,
Ci.10alkanoyl, Cj-1oalkanoyloxy, N-(Cj.jpalkyl)amino, N,N-(Ci.ijpalkyl),amino,
N,N,N-(Ci.qpalkyl)sammonio, C;.jpalkanoylamino, N-(Ci-jpalkyl)carbamoyl,
N,N-(C1.q0alkyl)ocarbamoyl, Cy.10alkylS(O), wherein a is 0 to 2, N-(Cy.jpalkyl)sulphamoyl,



het erocycl yl contains an -NH group, that nitrogen nay be optionally
substituted by a group selected fromR20; R8 is hydrogen or Cl1 _6al kyl; R9
i s hydr og®o 001091232 6al kyl ; 25 R10 i s hydrogen, hal o, nitropPCEYEBU/01T3gdr oxy,
am no, -carbanoyl, nercapto, sul phanmpygl, hydroxyam nocarbonyl, Ci1_10al kyl,
C2_10al kenyl , C2_Il oal kynyl, Ci_10al koxy, Cl_10al kanoyl, C1. 10al kanoyl oxy,

N-(Cl N, N- NNN—CllOIkI3

N (O SRR R e Tt S R i N - (CL 102 k) Samont
Cl I |, WD 03/091232
Sy gggy%%gl%ﬁywﬁ{gﬂhﬁoﬁahﬁ%cg df( Qqaﬁc%g&a&&nylmhsyéa}ﬁdé&ayﬁ moy

N-(C1 Pashd)dwly)@ulo@ihﬂnbe}tbmwlyﬂ, hetbtotxyo(lylﬂh IwadekyI ) 2sul phanoyl ani no,
C | oal k I b | y1C1_10al kyl
et er o B ED et WPBRS Py (ot YRk bocysl yi - (CT' 10al kyl ene) p- R
21 G l;
5 2-( Cillét?%gﬁ%/lle(gﬁ)l@lmm@] WQCP%‘R&?{;@O ggvf‘%l%? Kilﬂ lgg@)c;nauﬁ SUbgtImted %nar bon by

o ne or carborebyorsser morerstbstidednéctelrdtetform R3S andndiesireif ahid hieferaatigl
t hat_ ni en _nmay be oE)t | onal |y

het er oc tains an -NH gro ro

Subst | eunea o, S PR, Caubbea PR onoR G bR R st G o
(1B): R3,ARA2G a%mléo]ffg}nﬁ;l; )0 (1B) wherein: R11 is hydrogen or

Cl. 6al kyl; R12 and R13 are independently sel ected from hydrogen, halo,

car banoyl, sul phanoyl, Cl1_I oal kyl g Ci% al kenyl , C2_I oal kynyl ,

a _l oal kanoyl N(C_ | oal kyI ) car ba 5 NN-(CI 10al kyl ) 2car barmyl

Cl | oal kyl S(O)a wherein ais 0 toR%{il 10al kyl) sul phanoyl,

N, N- (C1_10al kyl ) 2sul phamoyl, N-(C 104 Xyl ) sul phary! ani no,

N, N- (C1_10al kyl ) 2sul phanoy! am' no, carBbcyclyl or heterocyclyl; wherein R12
and R13 may be independently optionally substituted on car bon by one or
nmot® substituents selected from R25; ABInd wherein if said het erocycl yl

cont ai Rg..af). - NH group, that nitrogen may be optionally

R is hydrogen or Cj.salkyl;
R" and R™ are independently selected from hydrogen, halo, carbamoyl, sulphamoyl,
Ci-10alkyl, Cs.jpalkenyl, Cs.jpalkynyl, Ci.jpalkanoyl, N-(Cy.jpalkyl)carbamoyl,

15  N,N-(Ci.jpalkyl)scarbamoyl, Ci.10alkylS(O), wherein ais O to 2, N-(Cj.jpalkyl)sulphamoyl,
N,N-(Ci.10alkyl)zsulphamoyl, N-(C;.jpalkyl)sulphamoylamino,
N,N-(Cy.10alkyl)zsulphamoylamino, 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

20  substituted by a group selected from R%:

R is selected from hydrogen, halo, carbamoyl, sulphamoyl, hydroxyaminocarbonyl,
Cr10alkyl, Ca.0alkenyl, Ca.qpalkynyl, Ci.qoalkanoyl, N-(Cyjpalkyl)carbamoyl,
N,N-(Cy.1palkyl)scarbamoyl, Cy.10alkylS(O), wherein a is 0 to 2, N-(Cy.1palkyl)sulphamoyl,
N,N-(Cy.0alkyl)2sulphamoyl, N-(C;.jpalkyl)sulphamoylamino,

25  N,N-(Cy.jealkyl),sulphamoylamino, carbocyclyl, carbocyclylCy.jpalkyl, heterocyclyl,
heterocyclylCj.joalkyl, carbocyclyl-(C1_10alkylene)p-R27-(C1_1oa1kylene)q- or
heterocyclyl-(Cr.ioalkylene)-R*-(Cy.jpalkylene)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

30 R¥orR%isa group of formula (IC):



20 substituted by a group selected from R26; R14 is selected from hydrogen,
hal o, carbanoyl, sul phanoyl, hydroxyam nocarbonyl, Cl1_10al kyl,

C2_1loal kewglog/o@23doal kynyl, Cl_j oal kanoyl, N-(Cl _10al kyl ) earh:Booyli42

N, N- (Cl1_10al kyl ) 2car banmoyl , Cl1_I| oal kgl.S(O) a wherein a is 0 to 2,

N-(Cl . 10al kyl ) sul phanmoyl, N, N-(Cl _10al kyl ) 2sul phanoyl ,

N- (C1. 10al kyl) sul phamoyl am no, 25 NN-(g&1_I oal kyl ) 2sul phanmoyl am no,

carbocycl yl, carbocycl yl d _10al kylg16hetler ocycl yl, heterocyclyl C1_10al kyl ,
car bocycl yl - (C1_I oal kyl ene) p- R27- (CiNt©Oal kyl ene) g- or

het er ocycl yl - (CLl. | oal kyl ene)r R28-(Ql;5l oal kyl ene) S-; wherein R14 may be
optionally substituted on carbon by*one or nore substituents selected from
R29; and wherein if said heterocyclide contains an -NH group, that
nitrogen nmay be optionally substitu (Ei) by a group selected from 30 R30; or

Rl4 is ag ug}é@rg hevea k@) - WO 03/091232 PCT/ GB03/01742 -9 O R 6 J N
Rl R 15 (F%) Sg?'s h%?og}(@] or Cl _6alkyl; R16 is hydrogen or Cl_6al kyl ;

wher ei n  RIRPrisyhydeogepior Gradlkyl; whdreini R e berpptianabrsubstitutsd opsathpn kr e
groups selected fromR3L; n i8 1-3; wherein the values of R7 may be the
safre ORC §f PR FAYPS RieFlediam Roig  Ro3, R25, R29 or R31 are independently

sel ected f hal b v al@ERPR7 mak e i dameAdfidi@erefiar bamoyl , ner capt o,
sul phanoyl ?Iqﬁ];gﬁg%egﬁlh%&;r onyl, Cl 10alkyl, C2_10al kenyl, C2_10al kynyl,

Cl_10al koxRY QS 1RE| RFH&YT, R:ar RUak«dependzyt]y salqcl, fiaya hilpl ke 600,10
yl am no,

N, N- (CL. 10alky1) 2ani no, N, N, N-(Cl . 10al io, Cl 10alk
N ( CL Rk st GRSy RERA SR IIBATRYY PrRrpomDg i GBI O

0SS BN bl et e

N (CL_ yl am no, - yl ') 25ul phanoyl am no,
Cl010aV, kaxy satkydpathme] NoV, Ne@h hatkybbanhmouiar GonglkaydyEmineal kyl , het erocycl yl,

car body i ybel FETEFpm s eS- el e barpeyl G gHyl§ p wherein ais 002,
Roa, | PR Ry BN D Ry S OB My on ear bon
by onev ar(O7RsakyR3dilptamebytdirine] @;.jpdlkoxycarbonylamino, carbocyclyl,

carbocyclylCy.joalkyl, heterocyclyl, heterocyclylCi.joalkyl,

15 carbocyclyl-(C1-1oalkylene)p—R32-(C1_1oalkylene)q- or
heterocyclyl-(C1_1oalkylene)r-R33 -(Cy.joalkylene)s-; wherein RY, ng, Rw, R23, RZS, 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, Rzz’ R27, R, R or R*® are independently selected from -O-, —NR36-, -S(O)x-,
NR¥C(O)NR-, -NR*C(S)NR*., -OC(O)N=C-, -NR**C(O)- or -C(O)NR*-; wherein R* is
selected from hydrogen or Cjalkyl, and x is 0-2;

p. g, 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;



said heterocyclyl contains an -NH group, that nitrogen nmay be optionally
substituted by a group selected fromR35; 20 R21, R22, R27, Res, R32 or
R33 are iwoepeydtent |y selected from-0-, -NR 31 ' S(0) PRRIEIEOQ)NR36
-NR36C( S) NR36-, -OC(OQ N=C-, -NR36C(Qgor -C(O NR36-; Wierein R36 is
selected from hydrogen or C1.6al kyl, and x1s 0-2; p, q, r and s are

| ndependent Ly e from 0-2; R34 | Iec ed from hal o, hydroxy, cyano,
car banoyl , y ﬁdo ﬁ?zo |EFP gidepedgy 'iiﬁﬂ ecw‘é@orﬁ&l@éﬁi’lo Creafkdmnshoy | |
trifl UQ{&&M@HMéhonSII d 6&1@5%%&3 BiiYearBRAG N-(B BMIBRRGYY. et hoxy,  vinyl,

allyl, ethynyl, fornyl, acet or mam-do, acetylam no,” acet oxy,
met hy| NN- 6311@1)nabh1ylbﬁlnbmyl hbnzgidxytarhommwkoyl hhcﬁxbl@bn@htﬂphb@yir banoyl ,

met hyl t hi math | phinyl, _mesyl, N-methylsul phanoy
N N i Sk s At G NP5 EbOYA e Ao & pocrug thereof,

N, N- di met h A
R26, R30 o%ggg%ﬁ%@gﬁt&m y% g?ect ets)8 ﬁrgﬁ%%? Ig&‘zﬁ%g?hedéﬁmg%ﬂ%inoyl
C1_6al golsuitys hefosencesQ lﬁhi/ﬂdoadyidi@ll bonyl suchas Hpropyl”, ard\spe€iticGat fhy lst)raagmbarmyl

A A M TR U AR ot S AP R BIOmbl vat o of
such %nﬂ%lﬁutﬁrHéw%&dfeP&eﬁda f&ﬂﬁlp]/zcg]ai ﬁkﬂ#r&m?%ﬁgﬂ éér @?OB)QP gb%c e " al kyl

i ncl udes both strai ght and branc erences to

i ndi vi th@laﬂralghﬂthalngd(mnmnsmﬁﬁambefemmpyio 1nmwmusmendhled chaifi aﬂd?Bgﬁ)h ai ght
h@ n veysian onl})i For q%%i\ gal kyl" includes Cl.4alkyl, Cl_3alkyl,
propy| SUCi 83 JrgpHoR gﬁ&pqa E‘Erhe G Fhaip xersiog el A smilapgopverisn al ky !

group % n ver5|on only
e i S e s ek
* i sopriepyyl, 1-phenydgbyl fnid@-plenylethel. Hiha mﬁhe‘dxatd’faeifers\/te [fRiof) cBIdkY, broinS i buliﬂ | ar
convent(lion applies to other radicals, for exanple "phenyl Cl1 6al kyl" would
|ncI ud ?Jhenyl Cl_6al kyl, benzyl, 1-phenylethyl and 2-phenyl ethyl. The term
"hal 0" ref eW%eﬁeQ)pfu'oHersﬂbstﬁﬁQn?sraﬁa cl%s@ﬁ"?roﬁ{"%ne 0P Ay V¥}8 El%tt goal
substituents are chosen from"one or nore" groups I *15 under st ood
t hi@t  tumidsrsthedi thattthis rlefinition detudab hil sulissitichtséiatry dhesamgmﬂmeﬁ@af thé epaceiel of the
speC|f|ed rou or the substityents being chosen fromtwo or nore of the
Pl i e i

speci f& stIugqs SRIGE chpsen Lomy W etNPss of fhepgeifiedaougbno or bi cyclic
ring cont a"ﬁ{é?&ogkyih%s a4 Qdfy ﬁ’ﬁsaﬁﬁ?ﬂt&b n"?'cil no &%%éycﬂ@ﬁn%&&% ﬂlgrBt 123&{0%{ of 1-3
atons, are chosen’from nittogen, ur or ~ox Wh ¥V, unt ess

ot her wikieh splesst bhe dton aci@nladp 1€ atnms,rzmg elroskn ﬁbﬁﬂntrﬁ’g@t aulpilryor oRpdear oar yl "
which may, unless otherwise specified, be carbon or nitrogen linked. Preferably “heteroaryl”
20 refers to a totally unsaturated, monocyclic ring containing 5 or 6 atoms or a bicyclic ring
containing 9 or 10 atoms of which at least one atom is chosen from nitrogen, sulphur or
oxygen, which may, unless otherwise specified, be carbon or nitrogen linked. Examples and
suitable values of the term “heteroaryl” are thienyl, isoxazolyl, imidazolyl, pyrrolyl,
thiadiazolyl, isothiazolyl, triazolyl, pyranyl, indolyl, pyrimidyl, pyrazinyl, pyridazinyl, pyridyl
25  and quinolyl. Preferably the term “heteroaryl” refers to thienyl or indolyl. “Heteroaryl” is not
tetrazolyl.
“Aryl” is a totally unsaturated, mono or bicyclic carbon ring that contains 3-12 atoms.
Preferably “aryl” is a monocyclic ring containing 5 or 6 atoms or a bicyclic ring containing 9
or 10 atoms. Suitable values for “aryl” include phenyl or naphthyl. Particularly “aryl” is
30  phenyl.
A “heterocyclyl” is a saturated, partially saturated or unsaturated, mono or bicyclic
ring containing 3-12 atoms of which at least one atom, particularly 1-3 atoms, are chosen from

nitrogen, sulphur or oxygen, which may, unless otherwise specified, be carbon or nitrogen



20 refers to a totally unsaturated, nonocyclic ring containing 5 or 6 atons
or a bicyclic ring containing 9 or 10 atons of which at |east one atomis
chosen frwmoioor2eggen, sul phur or oxygen, which may, unl ePETaEIHIB/0WI4SE
specified, be carbon or nitrogen |inkgd Exanples and suitable values of
the term"heteroaryl” are thienyl, isoxazolyl, imdazolyl, pyrrolyl,

pyr azi g WheEA0L KB Sk cah bR by AR A LERL B,
" het ermay pé opti(ﬁfaﬁff Dxidisel i ﬁﬂn‘ﬂ th@8-dxidts) Breferabitizh en@@oyyclyl’ & n@turate@f r azol yl .

"Aryl" is a total unsaturated, mono or bicyclic carbon ring that contains
3-12 apashelly sapyrated pasns,atur@m|m011050rabl%@h@>epg coriainingy eghatamsio @hg:hcﬂt 6 at ons

et ucls SRk o P ST R bt BEpar oo IRy i A, BB e8!
" het er geyitied] be dasboh Gafitisgeh Silked)avticteih b YCHAL %qui &fh @hoﬁﬂgaﬁmpltaesu by®no or

bicyclic ring containing 3-12 atons of whi at | east one atom
part i ctéh(Ep4 9r arime slplne atom may he spioratly exidigedto fum S-oxidptuExgmpissypgdn, whi ch

, . h f dy 1be, b
= S I T L S

r epl acRgyRylidonyG0A-dioRbpyrolidig], %dﬂﬁ@iaz@hﬁﬁﬂyl |- didRoRRhhyRiGthlenyioxi di sed to
formthe S-oxides. Preferably a "heteroc "is a saturated, partially

sat ur ad édil@mlmr@a@hdlayle&oxerdrﬁﬂ (- tr!ﬁzel}wﬁl é- Qﬁan@hcbmnyhﬁrﬁ d@lyéroyracsylat oms of

el st G anebll 12 ERa e 2R R RS, R alon TRy of ' a
- CH2- %sa&@trgwar&nfdngn@édauych@fum@ﬂ mdlhwm@enzo%ﬁayl Whzéthien)y sul phur atom
may be optionally oxidised to form S oxi de s). Exanples and suitable

val uestetrhhyduepyrastyin pipesidet, d cyror IyB-dihyideoiscimdodyl pigeraginyl, Byiemerphaling|

ool PR AR PO B P R BN o
) | I, 10
L SR R 05 D

4-15hi apyobnydongolyl, mnml,lth@zolylz pyireingt, patigedinyl.pysidyl 4-pwadmﬂ:,mmlﬂr anyl ,

2 3-dih obenzof ur.an Q etrahydropyranyl, piperidyl,

1- oxo_—q},/dg['lffﬂ?/laf)%’ f)l ﬁat’g{(vycgy 1%%‘%3%?4%9 1 t hi onor phol i no,

1, 1-di oxot hAoﬁ%Bbsﬁlem a daRifratad) rsﬁt'ﬁYa{ted dr vtrsStuRxe, Afonb or bicyclic

honopi perazi nyl, thienyl, isoxazoly i m dazol yl, pyrrolyl, thiadiazolyl,

i sot hi earbdnyting thapgantaing-62 ptoms] wBerirt meﬁﬁ:l-grouplcan p;bhalm}lly be|rqi_21@¢e¢|by a
(i nol )2 FEFEER S et REIeDE, P mp B BEghe Yantei b oG aupBUtA BRI
bf%{/ Elqiqﬁcrgwdté{ining PorSRY 4688, Shitald vhtuad fof “SabstyRlyeUnShds!Bedép#bpyied, mono or
cyclobutyl, 1-oxocyclopentyl, cyclopentyl, cyclopentenyl, cyclohexyl, cyclohexenyl, phenyl,
naphthyl, tetralinyl, indanyl or 1-oxoindanyl. Particularly “carbocyclyl” is cyclopropyl,
cyclobutyl, 1-oxocyclopentyl, cyclopentyl, cyclopentenyl, cyclohexyl, cyclohexenyl, phenyl or
1-oxoindanyl.
25 An example of “Cj.jpalkanoyloxy” and “C;¢alkanoyloxy” is acetoxy. Examples of
“Cj-10alkoxycarbonyl” and “Cj.salkoxycarbonyl” include methoxycarbonyl, ethoxycarbonyl,
n- and t-butoxycarbonyl. Examples of “Cj.jpalkoxy” and “C;¢alkoxy” include methoxy,
ethoxy and propoxy. Examples of “C;.jpalkanoylamino” and “C;.¢alkanoylamino™ include
formamido, acetamido and propionylamino. Examples of “Cj_jpalkylS(O), wherein a is 0 to 2”
30 and “CyealkylS(O), wherein a is 0 to 2” include methylthio, ethylthio, methylsulphinyl,
ethylsulphinyl, mesyl and ethylsulphonyl. Examples of “C;.jpalkanoyl” and “C,_galkanoyl”
include Cy_salkanoyl, propionyl and acetyl. Examples of “N-C;j_jpalkylamino” and

“N-Ci.salkylamino” include methylamino and ethylamino. Examples of



carbon ring that contains 3-12 atons; wherein a -CH2- group can optionally
be replaced by a -C(O-. Preferably "carbocyclyl" is a nonocyclic ring
cont ai ni NYOB3091282 at ons or a bicyclic 20 ring containi ng $CIGER/0HI4OITS.

Sui tabl e values for "carbocyclyl™ inghude cyclopropyl, cyclobutyl,

1- oxocycl opent yl , cyclopentyl cyclopentenyl cycl ohexyl, cycl ohexenyl,
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rret hoxycar bonyl am no and 15 t-but oxycarbon 0.
"N- ( C]_I¥1§ld)éﬂ Nﬁbgwlplm@arr@ﬁp r@(anaﬂ%pyof “Ci- 10a¥ky?th1orl and Eé rgfky?lino are

20  methylthio and ethylthio. Examples of “carbocyclylCi.1palkyl” include benzyl and phenethyl.

Examples of “heterocyclylCi.jalkyl” include morphoinopropyl and pyridylmethyl.

A suitable pharmaceutically acceptable salt of a compound of the invention is, 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

25  hydrochloric, hydrobromic, sulphuric, phosphoric, trifluoroacetic, citric, acetate or maleic
acid. In addition a suitable pharmaceutically acceptable salt of a compound of the invention
which is sufficiently acidic is an alkali metal salt, for example a sodium or potassium salt, an
alkaline earth metal salt, for example a calcium or magnesium salt, an ammonjum salt or a salt
with an organic base which affords a physiologically-acceptable cation, for example a salt

30  with methylamine, dimethylamine, trimethylamine, piperidine, morpholine or
tris-(2-hydroxyethyl)amine.

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

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



"N (Cl_6al kyl ) sul phamoyl am no" are N-net hyl sul phanoyl am no and N-

et hyl sul phanoyl am no. Exanples of "N, N-(Cl_10al ky1l) 2sul phanoyl am no" and
"N, N- (C1_wealosgh22sul phanoyl am no” are N, N-di met hyl sul phanpgirasBoao1aad N-
met hyl - N- et hyl sul phanoyl am no. Examphlgs of "Cl_10al kyl t hi 0" and

"Cl. 6al kyl thio" are 20 nmethylthio and et hylthio. Exanples of

"carbocycl y1Cl | oal kyl " -incl ude 1 h .
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formul a in vivo hydrol ysable ester of a conpound of the formula (1)
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yi, _ba e

met hoxy anoyl oxynet hyl ters tor exanple pival oyl oxynet hyl,
phtshal pawht 8t Sgrou@x&ﬁgl@is obbioylpevalbd eiteasdinlid6adekynynesioay and or  exanpl e

1- cycl ohexyl car bonyl oxyet ; 1, 3-di oxal en- 2-ony] net hyl esters for exanple
5- et h%,2=cnn@thdlm§u@ip@yiow—@ﬁ§wmmngrct@ﬁd)f Ppviea hpdPRisbe BT eFTRYMEE EEAUR |
oot o a5 U AN LA DU ARl LIRS BlogY
ester gkoRycaBRPLAS gt allfBcdrbomid eterd)) dialkyloaibaigl andnydr oxy  group incl udes
Ir 2?;? 22([(&a?l?}:[laer;ﬁsrlogtlﬂglg-Z\%glkglggr%ggggde(tc? gitvg E:asrbgrrrllgteg)-, gi%ﬁ(ly(lja)ér){igl)zll(c%‘ltyl gr&dh ers and
20  carboxyacetyl. Examples of substituents on benzoyl include morpholino and piperazino linked
from a ring nitrogen atom via a methylene group to the 3- or 4- position of the benzoyl ring.
A suitable value for an in vivo hydrolysable amide of a compound of the formula (I)
containing a carboxy group is, for example, a N-Cy.galkyl or N,N-di-Cy.¢alkyl amide such as
N-methyl, N-ethyl, N-propyl, N,N-dimethyl, N-ethyl-N-methyl or N,N-diethyl amide.
25 Some compounds of the formula (I) may have chiral centres and/or geometric isomeric
centres (E- and Z- isomers), and it is to be understood that the invention encompasses all such
optical, diastereoisomers and geometric isomers that possess IBAT inhibitory activity.
The invention relates to any and all tautomeric forms of the compounds of the formula
(I) that possess IBAT inhibitory activity.
30 It is also to be understood that certain compounds of the formula (I) can exist in

solvated as well as unsolvated forms such as, for example, hydrated forms. It is to be



conpounds which as a result of the in vivo hydrolysis of the ester
breakdown to give the 15 parent hydroxy group. Exanples of a-acyl oxyal kyl

et hers i nwbwde®raert oxymnmet hoxy and 2, 2-di et hyl pr opi onyl ogTraRodoxm2 A
selection of in vivo hydrolysable esygr. formng groups for hydroxy include
al kanoyl , benzoyl, phenylacetyl and substituted benzoyl and phenyl acetyl,

o AL RE R B S B PO SOV Gl Bl ey | one
di al kyhgiwiBRALAVH). and 20 carboxyacetyl. Exanples of substituents on

benzoyl incl'ude norpholino and piperazino linked froma ring nitrogen atom
via a net hyPetelgroelyss ae asfell@ws. Suckivalpesingy brusefl wheee dppromigte with gy A

suitabl e value for an in viva. hydrolysabl e.anide of a conpound of the

f or mul % thq ?ef"%‘msaﬂﬁ’in??gorf &3{36%@8 gﬁfﬁﬁﬁ?’f’ ,m%f%?e ﬁl&%%@ﬁa N- C1_6al kyl or

NN=di - C1_6aﬂ{kﬁélsel@g@eglgm§“§}a:@%§n_ N -nethyl, N-ethyl, N-propyl, N N-dinethyl,
- di ethyl

N- et hyl - N-nmet hyl or NN am de. 25 Sone conpounds of the formula (1)
may have chRlaid Reare beth Guudlkyt. geonmetric isoneric centres (E- and Z-

i soners), dit_ds to be upderstood that the invention enconpasses all
such optical® a%r?gf"@o(ﬁs“ﬁﬁféffs and geonetric isomers that possess |BAT

i nhibitory @gt bRt ¥nd RNE ety &Y theBiHeels3@d. t0 any and all tautoneric forns
of the compounds of the fornmula (1) that” possess BAT inhibitory activity.

30 It is alBbardRbaebndénsylood that certain conpounds of the fornula (1)
can exi st i)ﬁx so#,vat Ed s wel| as unsolvated fornms such as, for exanple,

hydh at ed f offn@fid Rt arp LOBJYREHE 03/ 091232 PCT/ GBO3/ 01742 14 understood t hat
the inventignencampasses all such solvated forns which possess | BAT
inhibitory activity: Particular values are as follows. Such values may be
used where apd-3priate with any of the definitions, clainms or enbodinents
defined hereinpefore or hereinafter. 5 R is selected fromhydrogen. R1
and R2 are bbtth C1_6alkyl. Rl and R2 are both Cl.4alkyl. One of Rl and R2

is ethyl ang4 L6l folSuyiA).- R1 and R2 are both butyl. 10 R' and Ry
are both h%r%'g’“‘%. ‘thoi suCll(_4jaI kyl. vis 0-2. viso0.

15 Rlisa group of formula (IA).
R® and R® are hydrogen.
R* is halo.
R* is bromo or chloro.
R*is Ci-salkoxy.
20 R* is ethoxy or methoxy.
R* is methoxy.
R* is ethylthio or methylthio.
R* is methylthio.
R’ is methylthio.
25 Risa group of formula (IA) and R*is C1.¢alkylS(O), wherein a is 0.
R’ is a group of formula (TA) and R* is C,.4alkylS(O), wherein a is 0.
R’ is a group of formula (TA) and R* is methylthio.
Xis -O-.
Ring A is aryl; wherein Ring A is optionally substituted on carbon by one or more
30  substituents selected from R'3; wherein R'® is hydroxy.
Ring A is phenyl; wherein Ring A is optionally substituted on carbon by one or more

substituents selected from R'®; wherein R™® is hydroxy.



R4 is a group of formula (IA). 15 R5 is a group of fornmula (I1A). R3 and R6
are hydrogen. R4 is halo. R4 is brono or chloro. R4 is Cl.6al koxy. 20 R4

i s et hoxyworisneboxy. R4 is nethoxy. R4 is ethylthio or memloBosloim@2 R4 is
methylthio. R5 is nmethylthio. 25 R5.i1g.a group of formula (1A) and R4 is
Cl_6al kyl S(O)a wherein ais 0. R5is a group of formula (IA) and R4 is

d _4al kyl S(Q&ggx@g{hghﬂiogéi_@d?%xygﬁ}@s a group of fornmula (1A and R4 is

nmet hyl t hi o. wherein Ring Ais optionally

substit ut edROR hyardgem by one or nore 30 substituents selected from R1S8;
wherein R18 is hydroxy. Ring A is phenyl; wherein Ring Ais optionally
subst it ut edRols hydfogem by one or nore substituents selected from R18;
wherein R18Résshhﬁﬂ%r &géy. WO 03/ 091232 PCT/ GB03/01742 -15- Ring A is phenyl
or 4- hydroxyplneP(y SR7 is hydrogen. R8 is hydrogen. R9 is hydrogen. 5 R10

i ssa group R @gmba)ffdrﬁiula(lm.l i s hydrogen. R12 and R13 are independently
sel ected from hydrogen or Cl_10alkyl. R12 and R13 are independently

sel ected frBminhykegn or Cl.4alkyl. RI12 and R13 are independently
el ected. 1R DR 8B Yy A MORER 5ol T ogen o one
Cl_10al kyl RF mamIdaxchdepeddehlakdydted BB IBFORE ér Tayallb@. optional |y

R'? and R" are independently selected from hydrogen or methyl.

10 R'? and R"® are both hydrogen or one of R!? and R is hydrogen and the other is
methyl.

R is selected from Cj.joalkyl or carbocyclylCy_joalkyl; wherein R'* may be optionally
substituted on carbon by one or more substituents selected from R%; wherein R” is hydroxy.
R!*is selected from Ci1-10alkyl, carbocyclylCy._jpalkyl and heterocyclylCi.jpalkyl;

15  wherein R'* may be optionally substituted on carbon by one or more substituents selected
from R*; wherein R? is hydroxy; or R is a group of formula (IC) (as depicted above).

R™ is selected from Cj.salkyl or phenylCy.4alkyl; wherein R may be optionally
substituted on carbon by one or more substituents selected from R?; wherein R* is hydroxy.
R is selected from pentyl, benzyl and tetrahydropyran; wherein R may be optionally

20  substituted on carbon by one or more substituents selected from R29; wherein R? is hydroxy;
orR%isa group of formula (IC) (as depicted above).

R is selected from pentyl or benzyl; wherein R may be optionally substituted on
carbon by one or more substituents selected from R?; wherein R® is hydroxy.
R is selected from 1,2,3,4,5-pentahydroxypentyl or 3,4-dihydroxybenzyl.

25 R and R'® together with the nitrogen to which they are attached form a heterocyclyl;
wherein said heterocyclyl may be optionally substituted on carbon by one or more R,
wherein R* is N-(Cy.ipalkyl)carbamoyl; optionally substituted on carbon by one or more R3*,
wherein R* is carbamoyl.

R' and R'® together with the nitrogen to which they are attached form pyrrolidinyl;

30  wherein said pyrrolidinyl may be optionally substituted on carbon by one or more R7;R¥ is

N-methylcarbamoyl; optionally substituted on carbon by one or more R**; wherein R* is

carbamoyl.



substituted on carbon by one or nore substituents selected from R29;
wherein R29 is hydroxy. Rl14 is selected from Cl_10al kyl,

car bocyclwb@¥o40at kyl and heterocycl y1Cl. 10al kyl ; 15 wher @ca/dBbd/onay be
optionally substituted on carbon by ofg. or nore substituents selected from
R29; wherein R29 is hydroxy; or Rl4 is a group of fornula (1C) (as depicted

above) . RUA B3t RELL MABGHBaLN Wl BRF A Shoidl it gher o1 n K14 may

be optional 'y Substi d on car one or’nore subst s selected

fron1F@ﬁﬁbﬂ%&ﬂﬁ%ﬂ%ﬂ%&%dmbyh»@mﬁaykLyR14 is selected frompentyl, benzyl and
t et rahydropyr an; erein R14 may be optionally 20 substituted on carbon by

one or norendybstituents selected fromR29; wherein R29 is hydroxy; or Rl4
is a group @b.formul a.f] ( epicte .R14 is selected from pentyl
or benzyl; %nésrae‘orrﬂu??ﬁf%for‘?gyab@gbgﬁc%g Ca%?c?%/b%tsagé'gﬁet“ﬁt ed on carbon by one or
morg substi tkugnds sel ected from R29; wherein R29 is hydroxy. Rl4 is
selected from1l, 2, 3, 4, 5- pent ahydr oxypentyl or 3, 4-di hydroxybenzyl. 25 R15
and R16 tog&t isdtydg@gen; t he nitrogen to which they are attached form a
heterocyclyh;. erein said heterocyclyl may be optionally substituted on
carbon by ohe dPINER R37;  wherein R37 is N-(CL_10al kyl)car banoyl

optional Iy gébshydiategd on carbon by one or nore R34; wherein R34 is
carbanoyl . R15 and R16 together with the nitrogen to which they are
attached foRim®Aisavlidinyl; 30 wherein said pyrrolidinyl may be optionally

tituted,en bon b R37; R37 1 h b |5;
ool onal 1y BSErPaRed Bavar BBy e sbpt B s Bty s BlRieg
car bamgydve) WReRR RI1 Sptidnell SRBHRd drcarbdibbyRide dinflorBkbdtiagatsielectsit h t he
nitrogen to_which they are attached form 2- (N

( car bafroyd REtang whergisarmoy| pyrrolidin- | -yl. nis 1. RS is a group of
formula (1 A),18S,.depi cted above wherein: 5 Xis -0-; R7 is hydrogen; R8 is
hydr ogen; Sgyﬁrg’g?lbgen; Ring Ais aryl; 10 R10 is carbanoyl or

N- (C1_I oal kyl) grrpanRyihd&fendelfydeRcRH fiopd Rytrécenl Brbiasylde i, GilRfl; above)

wherein R10 is optiognally substituted on carbon by one or nore substituents
sel®ct sdherein R™* and R™ may be independently optionally substituted on carbon by one or more
substituents selected from R*;

R is selected from carbamoyl, hydroxyaminocarbonyl, Cy.galkyl, carbocyclyl,
carbocyclylCy.joalkyl, heterocyclyl, heterocyclylC;.jpalkyl or
carbocyclyl—(C1_6a1kylene)p-R27-(C1_6a1kylene)q-; wherein R may be optionally substituted on

20  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 (IC) (as depicted above) wherein:
R is hydrogen or C;_galky;
R is Cy.alkyl; wherein R may be optionally substituted on carbon by one or more
25  groups selected from R,

nis 1;

R is hydroxy;

R%, R% or R®! are independently selected from halo, hydroxy, amino, sulphamoyl,
C1.¢alkoxy, N,N,N-(Cj.¢alkyl)sammonio, N,N-(C;.¢alkyl),sulphamoylamino,

.30 Cigalkoxycarbonylamino, carbocyclyl, heterocyclyl,
carbocyclyl-(C1_6alkylene)p-R32-(C1_6alky1ene)q— or
heterocyclyl—(C1_6alkylene)r-R33-(C1_6alky1ene)s-; wherein R?, R* or R¥ may be

independently optionally substituted on carbon by one or more R*; and wherein if said



from R23 and wherein: Rl11l is hydrogen; Rl12 and R13 are independently

sel ected from hydrogen, carbanoyl or Cl 6al kyl; 15 wherein R12 and R13 nmay
be i ndepewoaniby3ppti onal |y substituted on carbon by one ®@CTmB03/01742
substituents selected from R25; Rl14 jig sel ected from carbanoyl,

hydr oxyam nocar bonyl, Cl1_6al kyl, carbocyclyl, carbocyclyl Cl_| oal kyl,

Ro7- ( R RRSHS SN b etels” B oo, B BE Ay SRR M EB0LD o
ﬁg{ 2?2%%téﬂ1@0rﬁm3ﬁnre substituents selected from R29; and wherein if said

, cgntains an -NH- group, that nitfr:é)%gn may .be ogtionally
subst i t ut edRByRE RSt presafiensnéantiyselecte®Bom ), C@ﬁﬁbmc@ NSl a
(10 (aslﬂg@' ed abave)swherein: R15 is hydrogen or Cl_6al ky; R16 is
Cl1_6al %ﬂ, \A%@)é?i%heﬁﬁlgﬁmif gm(%ﬁ onal 'y substituted on carbon by one or
nmore 25 gr pups af@h atifepeh@nig3dlectdd fidml0 oRE3 i s hydroxy; R25, R29 or R3l

are i ndepend&nt |y selected from hal o, hydroxy, am no, sulphanmoyl, C
1. 6al koxy, R;Nspel¢ard amdpidyganaminoocarbingybisupbarmpy) orguethersyioy| ami no, 30

.Sl Kool B e CRLBRSAE S LGB o o
het er ocycl yRS (sc%,@tgﬁg ki tcRmgla ARPEs dplot@Pdtoyt @ieleBr:; Wherein R25, R29 or R3l
nden

may be indepe y optionally substituted on carbon by one or nore R34;
and wher ei nXiif -@ai d WD 03/ 091232 PCT/ GB03/ 01742 -17 heterocyclyl contains

an.-NH gro hat nitrogey. may.be optional | ubst it ut.ed by oup
se}%ct ed frgﬁ{glié%s, Mﬁg'ﬁhe ﬂg}g o;g}ogal:l%%@gté%&e e %?Ibsoéllbélcqngc? r s“rog% -0-,

- NR36 C{ st hts sele&ded EbHAPS; or - NR36C(O)-; wherein R23 is hydrogen; 5 p, q,
r and s are | ndependently selected fromO or 1; R34 is selected from

hydr oxy, anRA& hydeogeanoyl, sul phamoyl or methoxy; R30 or R35 are
i ndependent kiy. shel ected from Cl_6al kyl or Cl_6al koxycarbonyl. R5 is a group
of formula YEO8FBYi ct ed above wherein: Xis -O-:

R’ is hydrogen;
15 R is a group of formula (IB) (as depicted above):
R'is hydrogen;
R!? and R*® are independently selected from hydrogen or C.jpalkyl;
R™is selected from Ci-10alkyl, carbocyclylCi.jpalkyl and heterocyclyl; wherein R
may be optionally substituted on carbon by one or more substituents selected from R*; or R™
20 is a group of formula (IC) (as depicted above);
RY and R together with the nitrogen to which they are attached form a heterocyclyl;
wherein said heterocyclyl may be optionally substituted on carbon by one or more RY;
nis i;
R, R? and R* are independently selected from hydroxy and
25  N-(Ci.jealkyl)carbamoyl; wherein R'®, R® and R* may be independently optionally
substituted on carbon by one or more R34; and
R* is carbamoyl.
R’ is a group of formula (IA) as depicted above wherein:
\ X is -O-;
30 R’ is hydrogen;
R? is hydrogen;
R’ is hydrogen;



10 Ring Ais aryl; wherein Rng Ais optionally substituted on carbon by
one or nore substituents selected fromR18; R7 is hydrogen; R8 is

hydr ogen; woRS/093hydr ogen; 15 R10 is a group of formula (PBY/GBS/0tRpi cted
above): R11 is hydrogen; R12 and Rl3jgre i ndependently selected from
hydrogen or Cl_loal kyl; R14 is selected from Cl_| oal kyl,

car bocycl yl nd heterocyclyl; wherein R14 nay be optionally
substi t ut ed%‘?é‘gzgr@%éﬁlygy one or nore substituents selected fromR29; or Rl14

20 is a groRrY igtabemayl ¢ drédp (BreeRi(IB)Es ddpaved abdvepwaseinRl6 t oget her
with the nitrogen to which they are attached forma heterocyclyl; wherein
sai d het er oBydb #Wdi9g§nibe optionally substituted on carbon by one or nore

R37; nis 1pi ol . 7 .Qre | om hydr oxy and

25 N-(C | o IR %&ﬁ%&%@?@ueﬁ@?@,ﬁnﬁg‘g%eﬁdé%"%%’éér E%Galrﬁ'ﬂg’ependent ly

opt3 onalhksein R¥ad inlfuhﬁfi be ﬁl}dﬁ?élﬁi@ﬁtliwptwmllﬁ sub¥BfiteRafcarbith 8k dr sndtar banoyl .
a

R5 is a group of fornu s as depicted above wherein: Xis -0-; 30 R7 is
hydr og8gbstitueatsiseleefgd fiogeR:; RO i s hydrogen; WD 03/091232 PCT/ GB03/ 01742

-18- Ring A,is. . R10 i b | | | B

dopi ot ed°abBues SR R AelnE R OTR oo G il R ohasne 1

sel ect ﬁ&efdcyaym&m_eyolylﬁwl_l@ﬁ he)QR>'GL, Qalkiéhe), > whBRIERH iydbeand R13 may
y su

be independent|y optiona stituted on carbon by one or nore
subst i Phiéenally sehstitiitedion eahoRDBONRINQIS substiguentschelectsehirom Baneyd wherein if

T A T i A T v T
group selected from R*®; or R' is a group of formula (IC) (as depicted above) wherein:
R is hydrogen;
R is Ci-salkyl; wherein R!® may be optionally substituted on carbon by one or more
groups selected from R*';
15 nis1;
R? R? or R* are independently selected from halo, hydroxy, amino, sulphamoyl,
Ci.¢alkoxy, N,N,N-(C;.¢alkyl)sammonio, N,N-(Cy.salkyl),sulphamoylamino,
Ci.¢alkoxycarbonylamino, carbocyclyl, heterocyclyl,
carbocyclyl-(Cy_salkylene),-R*>-(Cy salkylene),- or
20 heterocyclyl-(C1-6a1kylene)r-R33~(C1_6a1kylene)s-; wherein R25, R% orR?! 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*’;
R% R or R* are independently selected from -O-, -NR*C(O)NR>®-, -0C(O)N=C-
25  or -NR¥C(0)-; wherein R* is hydrogen;
p, g, r and s are independently selected from O or 1;
R* is selected from hydroxy, amino, carbamoyl, sulphamoyl or methoxy;
R* or R* are independently selected from Cy.galkyl or Cy.galkoxycarbonyl.
R’ is a group of formula (IA) as depicted above wherein:
30 X is -O-;
R’ is hydrogen;
R%is hydrogen,;
R’ is hydrogen;



optionally substituted on carbon by one or nore substituents selected from
R29; and wherein if 10 said heterocyclyl contains an -NH group, that

ni t rogen ways3jei2ept i onal |y substituted by a group sel ect ®dTfGBIAIOREY; or
R14 is a group of formula (1C) (as dep.cted above) wherein: R15 is
hydrogen; R16 is Cl.6al kyl; wherein R16 may be optionally substituted on

carbon by ope.or e ro r 31: .15 nj 25, R29 or R31
are i ndepengenlf' Fy seP%lc eaog!’ﬂ ﬁpo%ﬁﬁgﬁ@?%ﬁ))é%&eﬁ?&%dm&bnog ej g’ﬂ%ﬁ’ﬁamw ,

Cl_6al koxy, RN,iNnDiro&dn; 6al kyl ) 3ammoni o, NN-(C1l_6al kyl ) 2sul phamoyl ani no,
Cl_6al koxyca 2bonyll?m' no, carbocyclyl, heterocyclyl, )
carbocycl yl REGnAgH! Riplindemppdaatlyzcieted Gamdpiderssp cparbamapd or methyl; wherein

het er ogyc| yils16 C1_6al. kyl en R33- al.kyl ene) s : erein R25, R29 or R31
ray e TG e e 1 geaE b uop joely PRS0 o BERREY e or ror o roa:

ands whegiRiithentk sslaéted rlogi BPocycl yl contains an -NH group, that nitrogen may
be optionally substituted by a group selected fromR35; R27, R32 or R33

are i ndepenBeris Fsleaied fromeart ,hydroxymEpecyymk3sethyl, eittyloprepy. Phenybr

- NR36 - erein LS hydrogen: p.. L and..s are independentl|y

sl cot b FPBRIGRBIL 2Ry ey RS AR5 oy baroy

sul phag@iyhodatbol®t; keysin RR8Bapbe HtonallesitI@eRIGIERkbON e RGragbré rom
Cl_6al kyl or Cl_6al koxycapbonyl .© R5 is a group of formula (1A) as depicted

above wihstiwients sgectx fomR~; | wherpip srid géperidimd may beyptiorally subsigutpd on

o Soet oY g B SFECEd ebhe) Culert Roupal o e SRR Bl Rl ar o

i ndepepgeRrid:y sel ected from hydrogen, carbanmoyl or nethyl; wherein R12 and
R13 may be iglsd_ependently optionally substituted on carbon by one or nore 5
substi t uent B “sehgdiogeh;f r om R25; R14 is sel ected from carbanoyl,

hydroxyam NREAS tr)r%?l%!l,’ ethy torr] ¥1!3Xy1;e \E/Héﬁlaih jib 81%& lb’e oBQ&@ﬁly’substituted on carbon by
one or more groups selected from R31;

15 nis 1;

R® , R? or R*! are independently selected from fluoro, hydroxy, amino, sulphamoyl,
methoxy, N,N,N-trimethylamino, N,N-dimethylsulphamoylamino, z-butoxycarbonylamino,
phenyl, morpholino, imidazolyl, indolyl, 2,4-thiazolidinedionyl, piperazinyl, 2-
imidazolidinonyl, phenoxy, benxyloxycarbonyliminomethyl, N'-pyridinylureido or N'-

20  pyrimidinylureido; wherein R?*, R® or R*! may be independently optionally substituted on
carbon by one or more R**, and wherein said imidazolyl, indolyl, piperazinyl or 2-
imidazolidinonyl may be optionally substituted on nitrogen by a group selected from R,

R?, R or R® are independently selected from -O-, -NHC(O)NH-, -OC(O)N=C- or
-NHC(0)-;

25 P, 4, r and s are independently selected from O or 1;

R** is selected from hydroxy, amino, carbamoyl, sulphamoyl or methoxy;

R or R* are independently selected from methyl or C;.¢alkoxycarbonyl.

R’ is a group of formula (IA) as depicted above wherein:

Xis -O-;

30 Ring A is phenyl; wherein Ring A is optionally substituted on carbon by one or more
substituents selected from RS,

‘R7 is hydrogen;

R® is hydrogen;



1, 5- benzodi oxepi nyl , 2, 3-di hydrobenzof uranyl, piperidinyl, anilinocarbonyl
or anilinocarbonyl; wherein R14 may be optionally substituted on carbon by
one or nowWe 03suhstituents selected from R29; and wherei n ParGRBpenedi nyl
may be optionally substituted on 10 426G+ ogen by a group sel ected from R30;
or Rl4 is a group of fornmula (I1C) (as depicted above) wherein: R15 is

hydr ogen; Rg8&id dm@gehyl ethyl or hexyl; wherein RL6 may be optionally
substi t ut edR%gl car bon by one or nore groups selected fromR31; 15 nis 1;
R25, R29 or RR3is agreup ofdepenld€IB)l (s depliced alsbvey:om f | uor o, hydroxy, ani no,

sul phanmoyl , 11rr.e:hh§]ixy, N, N, N-trinmethylam no, N, N-dinethylsul phanoyl am no,

t - but oxycarBo aii%v%  phenyl, norphol i no, imdazolyl, indolyl,

2, 4- 1 hi azol R aﬂﬁqi\’@'a}’é’md%eﬂﬁ&ﬁ‘lﬁ_s@é&ed?ro Maz drhangy . Phenoxy

benxyl oxycar bonyl i mno pyridi ny 0 or rimdinylureido;
whef ei n R25R “stelmtemmtﬁg)mmapé Mmhydhppyrlahj wnablmlé thg be optiehlign
one, or erein sajid indazg 4.ndol yl,

car bon ;
pi per aﬁ‘f%?ﬁut%ironzcaﬂ??ﬂ %‘%‘Eﬂ ‘?rdF(HS stifepisiselegtst |f’6’ﬁbRI y O’égl)éﬁ perued®fon

ni tr ogeRmhY R from R35; R27, R32 or R33 are independently
sel ect ed frao((rincgg %- NH ea‘g)oﬁ%- -OC(ON=C or -NHC(O-; 25 p, g, r and s

are i ndepenB&EmndR 'S edgetitee d/lﬂhl’thlemllﬁogﬁfn t; wiRRGH thieg aﬁaitaeh@ﬂohﬁ PRrblydnaxy,

am no, ar bam)qu@f udllgfkllam)yl met hoxy R30 or R35 are i ndel%gndent |y

sel ect 8( R "Ff;% 1 n@i"@éﬂé@@@}’d&%ﬁfﬁwd on rarbpy by oge BUWOBIRT or nul a” (1 A)
asjglepi cted,appve wherein: Xis -0-; 30 Ring Ais phenyl; wherein Ring Ais
optional ly substitut ed on carbon by one or nore substituents selected from
R18; R7 is R}IRGGem: R BE indepeydemiyanlectt®dal BRTESardnEB03¢ B4 1, - 20- RO

i s hydrogen; R10,i S roup of formula (1B) (as depicted above): Rl is
hydr og&fﬁgfeﬁl% éﬁ” 39 y%ﬁd@ﬁaﬁeﬂéﬂw 9Pt§é1a8x§®&tlfq1%#ﬁrh§ﬁdb%g@h0@rornet hyl ;

more R*; and
R** is carbamoyl.

15 R’ is selected from:

N-{(R)-a-[N'-(2-hydroxyethyl)carbamoyl]benzyl }carbamoylmethoxy;
N-{(R)-o-[N'-(2-trimethylaminoethyl)carbamoyl]benzyl } carbamoylmethoxy;
N-{(R)-0-[N'-(2-aminoethyl)carbamoyl]benzyl }carbamoylmethoxy;
N-{(R)-0-[N'-(carbamoylmethyl)carbamoyl]benzyl }carbamoylmethoxy;

20 N-{(R)-a-[N'-((S)-1-carbamoyl-2-hydroxyethyl)carbamoyl]benzyl } carbamoylmethoxy;
N-((R)-a-carbamoylbenzyl)carbamoylmethoxy;
N-{(R)-0-[N'-(1,1-di-hydroxymethyl-2-hydroxyethyl)carbamoyl]benzyl }carbamoylmethoxy;
N-{(R)-0-[N'-(hydroxycarbamoylmethyl)carbamoyl]benzyl }carbamoylmethoxy;
N-((R)-0-{N'-[N-(2,2,2-trifluoroethyl)carbamoylmethyl]carbamoyl } benzyl)

25  carbamoylmethoxy;
N-((R)-0-{N'-[N-(2~(S)-3-(R)-4-(R)-5-(R)-2,3,4,5,6-pentahydroxyhexyl)carbamoylmethyl]
carbamoyl }benzyl)carbamoylmethoxy;

N-((R)-0-{ N'-[N-(2-fluoroethyl)carbamoylmethyl]carbamoyl } benzyl)carbamoylmethoxy;
N-((R)-o-{ N'-[N-(ethyl)carbamoylmethyl]carbamoyl }benzyl)carbamoylmethoxy;

30  N-((R)-o-{N'-[N-(4-hydroxy-3-methoxybenzyl)carbamoylmethyl]carbamoyl }benzyl)

carbamoylmethoxy;

N—((R)-oc—{N‘-[N—(2—methoxyethy1)carbamoylmethyl]carbamoyl}benzyl)carbamoylmethoxy;



5 Rl14 is selected frompentyl, benzyl and tetrahydropyran; wherein R14 may
be optionally substituted on carbon by one or nore substituents sel ected
from R29;woro3®irr3t s a group of formula (1C) (as depict edpPabwBdp/o1RL5 and
R16 together with the nitrogen to whizh-they are attached form

pyrrolidinyl; wherein said pyrrolidinyl may be optionally substituted on

car bon I AR . J ; 0 R37,,are (\ndependent |y
sel ect gg«??%ﬂ%ﬁ@%ﬁ”@ﬁ% Il%grrb%é%ﬁgyl%nggbra@o I}Eiréz,beZQ and R37 may
be i ndepbadeyltdethoapt i onal | y substituted on carbon by one or nore R34; and
R34 is carbanmpyl . 15 R5 is selected from N-{

(R - a- W@kah{y%ﬂé(x@e&f’%dly@mylmqulmi@wletmdmtbamymmammm (R -a-

V- (254 1 ] t hyl b 1] b I b | met h ;N
(R - o PR TR BRI Lanoyl | bentyl ) car bamoyl mothoxy: N{ 0

R)5 a- ar ielf- | "
§\I—% (R Ng{ﬁ[lylil- (%@%tg&%ﬂ%sﬁ{ %gﬁ?@?g@? ﬁ{i/rll%uﬁég{{'lg%@%ci Eenzwlfegg%amyl nmet ho
xy; Nearpmpodmethossinoy| benzyl ) car banoyl met hoxy; N-{

R) -a- [N (1, 1-dj - hydro - 2- roxyet hyl ) car banoyl ] benzyl
}car bty PR B E RS a0 R (S ek oot Ry oy GbsrBaHewby benzy|
} ca.rbgigpmllgﬁ;ﬂ@xy; N((R-a- { N [N-(2, 2,
2-trifludroethyl)carbanoyl mnethyl] ¢ arbanoyl }benzyl) 25 carbanoyl net hoxy;
NV N-{(R)-0-[N'-(3-morpholinopropyl)carbamoyl]benzyl }carbamoylmethoxy;

R -a-{N-[N-(2-(S)-3-(R)-4-(R) -5-(R) -2, 3, 4. 5. 6- pent ahydr oxyhexyl bary|
Tt T RPN il bbb hey B jea hopimetons) - L) Car Pamey

(YRR S M AP Do Bl SRR wenony

30 N-( NRIR)aa{{INfl[i\l(i.ﬂymg@@%@?%[%l%w&g}%Qﬂ,gglg_lﬂ%ttwyg car banoy|

}benzyl )  ‘carbanoyl neth

(2- met NelXReDHW'- S-hydrarp | Sasnhydibeapip3nmbthbhea ydmeaeanpy | met hoxy; WO
03/ 091232 PCT/ GB03/01742 -21
N- ( ( R)<2abameymehex¥y| phamoyl phenet hyl ) car bamoyl met hyl ] car bamoyl  } benzyl )

:(il-ai(St(j g@ﬁ(gﬁ%ﬁﬁ‘-{%gﬂl’lﬁxmarrrl%c%n%a]nﬂrﬁ?bﬁ 8%3(}?%‘5"5‘%’9 }]B?W}})C?;rgﬁlggmf}?éth ] car banoy

N-((R)-0-{N'-[3-(benxyloxycarbonylimino-1-aminomethyl)benzyl]carbamoyl } benzyl)

carbamoylmethoxy;
N-((R)-0-{N'-[2-(3,4-dihydroxyphenyl)-2-methoxyethylJcarbamoyl }benzyl)
carbamoylmethoxy;

20 N-{(R)-0-[N'-(2,3-dihydroxypropyl)carbamoyl]benzyl }carbamoylmethoxy;
N-((R)-0-{N'-[2-(5-methoxyindol-3-yl)ethyl]carbamoyl } benzyl)carbamoylmethoxy;
N-((R)-0-{N'-[2-(2,5-dioxothiazolidin-1-yl)ethyl]carbamoyl } benzyl)carbamoylmethoxy;
N-((R)-0-{N'-[3-(4-methylpiperazin-1-yl)propyl]carbamoyl }benzyl)carbamoylmethoxy;
N-{(R)-0-[N'-(4-sulphamoylphenethyl)carbamoyl]benzyl } carbamoylmethoxy;

25 N-{(R)-o-[N'-(5 ,0-dimethoxy-2,3-dihydrobenzofuran-2-ylmethyl)carbamoylJbenzyl }
carbamoylmethoxy;
N-{(R)-0-[N'-(1--butoxycarbonylpiperidin-4-ylmethyl)carbamoyl]benzyl }
carbamoylmethoxy;

N-{(R)-0-[N'-(4-nitroanilinocarbonylmethyl)carbamoyl]benzyl }carbamoylmethoxy;

30  N-((R)-0-{N'-[2-(N'-pyrimidin-2-ylureido)ethyl]carbamoyl }benzyl)carbamoylmethoxy;
N-((R)-0-{N'-[2-(N'-pyridin-2-ylureido)ethylJcarbamoyl }benzyl)carbamoylmethoxy;
N-((R)-0~-{N'-[2-(4-carbamoylphenoxy)ethyl]Jcarbamoyl }benzyl)carbamoylmethoxy;



benzyl ) car banmoyl net hoxy; 5
N[(R-a-(N(N[2-(Npyrimdin-2-ylureido)ethyl]carbanoyl net hyl } car banoyl ) b
enzyl] caoaweBaret hoxy; (N { (R -a- PCT/GB03/01742
[N(2-(9S)-3-(R-4-(R-5-(R -2, 3, 4,5, 82»ent ahydr oxyhexyl ) car banoyl | benzyl }
car ba rmyl met hoxy; N (R)-a-[ N (3-norpholinopropyl)carbanoyl ] benzyl

b { ¥
%(I%ir aam(gal {in}?ﬁgz% logtgmyflazo[l}d Cgll)% ﬁr?abmor'?/zmefzyl Cbagbr%nf %t%oxgyanq\l- {
(R)-a- wmmwmsmmaeammmmmmtmmwmml ] benzyl

} car banoyl rreghoxi/ N-((R) a {N-[ 2-(2-hydr oxyphenoxy) et hyl ] car banoyl
1 benzyl ) car Batosglestadd

(R o W&o f@@g@{&weﬁ%% RS AR RS LN iV

(Rs5a- Eﬂbﬂlﬁo}ungufo%ycar bonyl am nobenzyl ) car banoyl | benzyl }car banoyl net hoxy;
N-((R) -a-{ N[ 3-(benxyl oxycar bonyl i m no-| -am nonet hyl ) benzyl ] car banoyl
} benzy Ny {(Re-ar a8k (RiedyR)-5-(R)-2,3,4,5,6-pentahydroxyhexyl)carbamoyl]-4-

N ((R n henyl ) - 2- met hoxyet hyl banoyl }benzyl
R T e T
! by MR- (RAUER Aty 2 LSRRG hiiiob i DAY

N-((R) hydr{)i\ybEeﬁz}(lIéaﬂ)akaﬂéthmwzol i di n-1-yl)ethyl]carbanoyl
} benzyl ) car banpyl net hoxy
(NG 32 Zﬂ%@‘f@’l‘é @rWZGCWWWVW@MWWWWVPIH}IB%ZyI ) car banoyl net hoxy;

Nl (R carbbiihidas ARV BAS RN A GALBATRY, 1 benzyl } carbamoyl met hoxy; 25
(R) a- NN(Rﬁaﬁ[i\d[Z’-@ Jn{sxuh}?dréxﬁhbﬂ/}@)'eﬂ%azl%%ﬁmbarzyi)é%ﬁﬁéﬁﬁéﬂhmh] benzyl }

car banoyl et hoxy

(R -a- {VP\{—(R):OQ—[J\b(ﬁ By T-Eb S pildes i ditatetralyydretyigtizhgdropgrany?t | benzyl }

gg;lzoslrm]%“ %\}%@ﬁ@'&ﬁ@%&@m@aﬁmﬁo&' troani |l i nocar bonyl met hyl ) car banoyl ]
N- (4R -a- {Nrﬁerefo% BV hulfl fpertk H{&Mﬁh@%h{ ﬁ?ﬁ?@% W}ﬂhb@%&&.@y' met h

oxy; N ((R-a-{N[2-(Npyr dln urei
}benzy(l)Mmte:aﬁDyl rret hoxy;

N((R-a-{ 52 r banﬁgll phenoxy) et hyl ] car banoyl

}benzyl ) carba E6‘3/ 091232 PCT/ GB03/ 01742 -22

}lﬁo(eﬁlzRi/l ?ég?%g%nniﬁngé(#g@yé dlI\I[]{ 1( él) e PKIl- ]( ga;Pnaggﬁlenzyl ) car banoyl ] benzyl
} car banoyl nRt irakR’ are both hydrogen
20 vis 0;
R? and R° are both hydrogen;
R’isa group of formula (IA) and R* is C1.6alkylS(O), wherein a is 0;
X is -O-;
Ring A is aryl; wherein Ring A is optionally substituted on carbon by one or more
25  substituents selected from RIS; wherein R'% is hydroxy;
R’ is hydrogen;
R® is hydrogen;
R’ is hydrogen;
RY%isa group of formula (IB);
30 R is hydrogen;
R!? and R" are independently selected from hydrogen or C;_joalkyl;



R5 is selected from N-{

(R-a-[N(2-(9-3-(R-4-(R-5-(R -2, 3,4,5, 6- pent ahydr oxyhexyl ) car banoyl | ben
zyl } 5 weribameygt met hoxy; N-{ PCT/GB03/01742
(R-a-[N-(2-(9)-3-(R-4-(R-5-(R-2, 34,5, 6-pent ahydr oxyhexyl ) car banoyl ] - 4-
hydr oxybenzyl }car banmoyl net hoxy; N-( S) a- {N—[

1-(R-2-(9 h 4- di h arb -4-
hy((jr 2)xyb(enz§f4)l?; ?%VPWECSIH@B}V 1o EP%YGE@EN%I 112"‘6 n ﬁ WM?%t hyl )
car ba%gt Sggero?ild on\él ﬁﬁiﬂsﬁﬁ%ﬂ% e ected from R?; wherein R* is hydroxy;

} car banoy nzyl | car anDy oxy;
{ N- [ 2- 13 phaﬁnaafauhyaibmcymm}g/ka)lteBdsiydit]bml\tammuclj hesdryl § padhethertbofet hoxy; and

(R) o- [ N- ( 2Thagglose ing Tugtherayspect pféhe anvenBo thegs is prgHtesha cameroRng of Sk 2-

yl rgetha %, fapgnoyl ] benzyl } carbamoyl methoxy. 15 Therefore in a further
aspect 0 e invention there is provided a conpound of formula (1)

wher ei n: RRV51S$e]eetedémd>rﬁhy1mgmdrogen Rl and R2 are both Cl_6al kyl; R
and R}' are_both hydrogen; .20 v is 0; R3 and R6 are both hydrogen; R5 is a
group of foRn%ﬂdaR(‘I‘rﬂ\)bO&h‘aquﬁWis Cl_6al kyl S(O)a wherein ais 0; Xis -0-;

Rl ng A |s is optionally substituted on carbon by one
nor e dsﬁ%gh@@dpc%e@t ed fromR18; wherein R18 is hydroxy; R7 is

hydr ogen; R&Os hydr ogen; R9 is hydrogen; R10 is a group of formula (IB);
30 R11 is Cg@ R12 and R13 are independently sel ected from hydrogen or
c1l oal kyI ] 69 bodhysrogerg03/ 01742 -23 Rl4 is sel ected from

Clo10al 01 oAb SN R S By BB AR o0l
wher ei n R29Xiis-Mwydr oxy;

Ring A is aryl; wherein Ring A is optionally substituted on carbon by one or more
substituents selected from R'%;

15 R’ is hydrogen;

R® is hydrogen;

R’ is hydrogen;

RYisa group of formula (IB) (as depicted above):

RM s hydrogen;

20 R'? and R" are independently selected from hydrogen or Cy.jealkyl;

R is selected from Ci-10alkyl, carbocyclylCi.jpalkyl and heterocyclyl; wherein R
may be optionally substituted on carbon by one or more substituents selected from R*; or R'*
is a group of formula (IC) (as depicted above);

R" and R'® together with the nitrogen to which they are attached form a heterocyclyl;

25  wherein said heterocyclyl may be optionally substituted on carbon by one or more R*’;
nis1;

R, R® and RY are independently selected from hydroxy and
N-(Cipalkyl)carbamoyl; wherein R'®, R?® and R*” may be independently optionally
substituted on carbon by one or more R**; and

30 R*is carbamoyl;

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



or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodrug thereof. Therefore in a further aspect of the invention there is
provi ded woamanprend of formula 5 (1) wherein: R is sel ecred/dBodmagdr ogen;
Rl and R2 are both Cl-6al kyl; R' and2|y are both hydrogen; Vis 0; 10 R3
and R6 are both hydrogen; R5 is a group of fornmula (1A and R4 is

Cl- 6al kyl S( i L ; 1 S valkion (B I LYbmodt& & ing Ais
optionally %ﬁgwfﬁf%@t%ﬁb%aer%(gﬁ @vgﬁéon()tﬁéf%g? éto'vgigggﬁb{ngem s&jsféf@(l:l? ed from
R18; 1d)Whetesn:hydrogen; R8 is hydrogen; R9 is hydrogen; Rl is a group of
formula (1B),(as depicted above): R11 is hydrogen; 20 R12 and R13 are

i ndependent Ry1sselesteddEpm hydfgsPr ogen or Cl_ioalkyl; Rl4 is sel ected from

Cl_10alkyl, pe eyelnohiudQal kyl and heterocyclyl; wherein Rl4 may be
optionally ls{uglg(ﬁit é{ée télgr bon by one or nore substituents selected from

R295 or R14R*asd R’ gredoth bfdrégeniul a (1 C) (as depicted above); R15 and R16
together with the nitrogen to which they are attached forma heterocyclyl;
25 wherein ¥& % het erocyclyl nay be optionally substituted on carbon by one

or nore m7k3ﬁf%.%f%eod§ﬁﬁw(@epand R37 are independently selected from

hydr oxy and banoyl ; wherein R18, R29 and R37 nay be

i ndependent R iscpgroap af formuBUiA) itdRed mahyanidon by one or nore R34; and 30
R34 is carbanoyl; or a pharmaceutically acceptable salt, solvate, solvate
of such a s&#-8@p a prodrug thereof. WD 03/091232 PCT/ GB03/ 01742 - 24

‘(I)'P 31; ?nrjfai %@gmeg?ﬁ&%ﬁy(ﬂ&};pg&ﬁpvent ion there is provided a conpound
R’ is hydrogen;
R® is hydrogen;
R’ is hydrogen;
R is a group of formula (IB);
15 R is hydrogen;
R'? and R" are both hydrogen or one of R* and R" is hydrogen and the other is
methyl;
R is selected from 1,2,3,4,5-pentahydroxypentyl or 3,4-dihydroxybenzyl;
or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof.
20 Therefore in another aspect of the invention there is provided a compound of formula
(I) wherein:
R" is selected from hydrogen;
R! and R? are both butyl;
R* and R are both hydrogen;
25 vis 0;
R> and R® are both hydrogen;
R’isa group of formula (IA) and R*is methylthio;
Xis -O-;
Ring A is phenyl; wherein Ring A is optionally substituted on carbon by one or more
30 substituents selected from R'3;
R’ is hydrogen;
R%is hydrogen;



R' is selected fromhydrogen; Rl and R2 are both butyl; 5 R' and RY are
both hydrogen; v is 0; R3 and R6 are both hydrogen; R5 is a group of
formul a (We)3aymdt3R4 is methylthio; X is -0-; 10 Ring A i PCplaBuglo1ae _

4- hydr oxyphenyl; R7 is hydrogen; R8-2%.hydrogen; RO is hydrogen; R10 is a
group of fornula (IB); 15 R11 is hydrogen; R12 and R13 are both hydrogen
or one of Rk2iﬂm}q1rgge’§,;is hydrogen and the other is nethyl; Rl4 is selected
from1, 2, 3,4, 5-pentahydroxypentyl or 3, 4-di hydroxybenzyl; or a

phar rraceutiBé(fiswaoqeqzﬂfahhwlaiﬂi)t(as dglisted ehovepl vate of such a salt or a
prodrug thereof .. 20 Therefore in another aspect of the invention there is
provi ded a i{onlﬁ(;‘é( 881 formula (1) wherein: R' is selected from hydrogen;

RLand 72 ags ol Rt hepeRie e ATRRPRIAOMKILGURRY. 20 v TS 0 F3 and

R6 are both hydrogen; R5 s a group o d R4 is nethylthio;
Xi $5-0-; Ri Ry iA selsctptéoy pentyighenizyl drdngrabyil®pamhj whakinR'$ ﬂb;tbbtopﬁ@ﬁa]}g,n
car bon .one. or re 30 substituents selected framR18 R/ is hydrogen;
RS is ﬁ%%@@n?ﬂ BP0Ne s Inpe sulstitsntselested from RRgof B “Hy digeyerof

formula (IC) (as depicted above);

R' and R'® together with the nitrogen to which they are attached form pyrrolidinyl;

wherein said pyrrolidinyl may be optionally substituted on carbon by one or more R*;
10 nis 1;

R®, R? and R¥ are independently selected from hydroxy and N-methylcarbamoyl;
wherein R, R? and R may be independently optionally substituted on carbon by one or
more R34; and

R* is carbamoyl;

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

Therefore in another aspect of the invention there is provided a compound of formula
(I) wherein:

RY is selected from hydrogen; -

R' and R? are both butyl;

20 R* and RY are both hydrogen;

vis 0;

R3 and R® are both hydrogen;

R* is methylthio; and

R’ is selected from:

25 N-{R)-o- [N—(2—(S)-3—(R)-4-(R)-5—(R)—2,3,4,5,6-pentahydroxyhexyl)carbamoyl]benzyl}
carbamoylmethoxy;
N-{(R)-0-[N-(2~(S)-3~(R)-4-(R)-5 -(R)-2,3,4,5,6-pentahydroxyhexyl)carbamoyl]-4-
hydroxybenzyl }carbamoylmethoxy;
N-((R/S)-0-{ N-[1-(R)-2-(S)-1-hydroxy-1-(3 ;4-dihydroxyphenyl)prop-2-yl]carbamoyl }-4-
30  hydroxybenzyl)carbamoylmethoxy;
N-[(R)-0-(N-{2-(S)-[N-(carbamoylmethyl) carbamoyl]pyrrolidin-1-
ylcarbonylmethyl }carbamoyl)benzyl]carbamoylmethoxy;



R10 is a group of fornmula (IB) (as depicted above): R11l is hydrogen; R12
and R13 are independently selected fromhydrogen or nethyl; 5 Rl4 is

sel ect ed Woaniopest yl , benzyl and tetrahydropyran; wherei n PRIABoaW1 e
optionally substituted on carbon bya2gne or nore substituents selected from
R29; or R14 is a group of formula (1C (as depicted above); R15 and R16

wnr e @R R SIS IR PRI AR R SRR 1) e o

nor e i _ (R). - - i i el ected f
yar o R S oy be

i ndepenaetityl)yarbpnhoyiitehiy} }cutpmaimethdxyn carbon by one or nore R34; and R34
is carbamyyl; 15 . or. a pharmaceuti.cally. acceptabl e.salt ol vate.. sol vate of
such PrehATBRCeRicly dpeep iAotV aley s aR A Qo SCR RIod B it e
I ngenti on tienEihkSaspEQ ok q%?n@erﬁi%%@’éf&?re&%oﬁlﬁédﬂdk Af tHelihveMioh @kdinyRnk S

an

sel ected from hydrogen; d are both butyl; 20 RX and RY are both
hydr ogéithe examplesyr aRBaanatemécadly actaptablasatis sgeate, soRatei of spelt hisaltdriso; and R5

is selected front] 25 N-{
(R) - a-P[rRéI(“E-t}E%?Q 3-(R-4-(R-5-(R) -2, 3, 4,5, 6-pent ahydr oxyhexyl ) car banoyl ] ben

zyl '} car qﬁx?@l‘ﬂeﬁ'%ﬂ%@?@()?f ¥ fivention are those which relate to the compound of formula
(R-a-[N(2-(9)-3-(R-4-(R-5-(R -2, 3, 4,5, 6- pent ahydr oxyhexyl ) car banoyl ] - 4-

hy dr ox(Iperzpharinecaubieattyydcogititdx yalt texe0R/ S) - a- { N- [
AR R e e B R R T ey
2T B PR i e g ehens o
prodrug thereof which process (wherein variable groups are, unless otherwise specified, as
defined in formula (I)) comprises of: |
Process 1): for compounds of formula (I) wherein X is -O-,-NR? or -S-; reacting a compound

15  of formula (I1a) or (IIb):

6 v 6
R? 4 R?
HX N R* R N X
R3 R’ R RY
(RZ)V (RZ)V
(IIa) (ITb)
with a compound of formula (III):
i
1 L
Rg l 5 ;ITI /\H\ﬁn
R R R’
20 aamn

wherein L is a displaceable group;

Process 2): reacting an acid of formula (IVa) or (IVb):



N((R-a-{N-[2-(3,4,5-trihydroxyphenyl)ethyl]carbanoyl } benzyl ) car banoyl net h
oxy; and N-{
(R -a- [ NWD-0R32 (S)-4-(S)-5-(R) -3, 4,5, 6-tetrahydroxyt et pamyGBodpyHan- 2-
yl met hyl ) car banoyl ] benzyl } carbanoy)set hoxy; or a pharnmaceutically
acceptabl e salt, solvate, solvate of such a salt or a prodrug thereof. 5 In
anot her aspect of the invention, preferred conpounds of the invention are
any one he exa s" o;OaR)‘har maceutically accepta6 sa}@ ol vate,
sol vat e of T Sa- ‘brodr ug thereof. Prefgsred| a \g&]ﬁ/of t he
i nventi (I{Oare ]1\I 'to the conpoundy®™ of M La
phar maceut | cal |y abl e S o,thereof. 10 Ano her : ¢t of e _present
QF preparlng}{@ o formfl alRl) or a
pharmaceutlcally accetab , Solvate, sollat of shich &7sal tRor a
prodrug thereof whi ciRbro es (wher ein variabloe groups R unRess

for conpounds of f or mud ) wherein Xis -O,-NRa or -
compound 15 of formul a a) or (11b): 6 6 SSN R R(r)\ ‘
R RS41 / Ra R HXNRRRNR R3RYRSRY (Rp),, (RZ (IIa) (11b)
with a conpound of formula (I"II) AO i L RR9R8R7 20 I‘I) wherein L
is a displaceable p; Process 2): reacting an aci da%)forrmla (I'va) or
(1'vb): WO 03/09123 / GB03/ 01742

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

RELENH
R g

5 v);
Process 3): for compounds of formula (I) wherein R™ is a group of formula (IB); reacting a

compound of formula (VIa):

RS O\\S//\ /R
0 R® R’ N R!
R® |
N R?
HO X N R*
y
O R3 R
R,

(VIa)
10

15



-27 0R6 O ~ORR6 O /ORv

| R RXRXX/ NRX R3 Ry 0 R3 Ry (R)v (Re)v

acti vat eowoeaesioyiasi ve t her eof ;

X &SNS ~S&

with an am ne

N HOn RLRT RNRL 7 1|
(I'va) (I'Vb) or an
of formula (VPCTABIRID4IR 5

/ R2 HO

(V); Process 3):

for conpounds of far

sgla (1) wherein R10 is a group of

formula (1B);

R R8

reacting a

compound of forrmula (Vla):

0RO RS.R/.RLNR2 HOWIXNX 0 R3 RR A (R)v
03/ 091%(2%&/ GB03/ 01742

-28- or (VIb):

R,

with an amine of formula (VII):

l11

(VID)

6RO /OR\ RSS'N
(Vla) 10 15 WO

OR6 O /OR HOX SANRL 9N n O

Process 4) for compounds of formula (I) wherein one of R*and R® are independently selected

from Cy_galkylthio optionally substituted on carbon by one or more RY; reacting a compound

of formula (VIIIa) or (VIIIb):

10

R?),
(VIIIa)

(VIIIb)

wherein L is a displaceable group; with a thiol of formula (IX):

15

"H
IX)

R,

wherein R™ is C;.galkylthio optionally substituted on carbon by one or more R17; or



71/ R NRX RBRY (RZ)v (VIb) with an amne of formula (VIl): R13 R12
14 R NHRLI1 5 (VIl) Process 4) for conmpounds of formula (1) wherein one
of R4 andwB33ape3l ndependently selected from Cl_6al kyl t hireTagRBONAR| y
substituted on carbon by one or nore.fl7; reacting a conpound of for rrul a
(Mlla) or (VIIIb) 6 RO, /ORW RO-/ORR R5 \SSNRL L SAN R1 I

wher ei B orsoRTegEompRh o Smibhs 1 R b afedyoritiieh Q) ss%%ﬂ% '
(1'X) 150m43@ne1101f61mnu15(xa); 6al kylthio optionally substituted on carbon by one

or nore R17; or WO 03/091232 PCT/ GB03/01742 -29 Process 5): for conpounds
of formul a (I) wherein R14 is a group of fornRP IG) Rveactlng a conpound

of formula (Xa):
8
Rz g2 0 9l|{
HO
RX
RY

R?),
(Xa)
5 or(Xb):
11 6 v
e R 0 Kows’ R
HO N N X N R!
R 3 R12 R9 | .
0O R W R?
M R*
R? R’
R,
(Xb)
with an amine of formula (XI):
RIS
\N'H
R
10 XD

and thereafter if necessary or desirable:
i) converting a compound of the formula (I) into another compound of the formula (I); and/or
ii) removing any protecting groups; and/or
iii) forming a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug.

15 L is a displaceable group, suitable values for L are for example, a halogeno or
sulphonyloxy group, for example a chloro, bromo, methanesulphonyloxy or

toluene-4-sulphonyloxy group.



RGO /OR RIBRI2Z0R R RTRL RX'" Si'I HONR2 NnX MR ORL11 OR3
Ry A(Rz), (Xa) 5or (Xb): ORL1 AORE O ORNXSNR HO3 12 R9 NI R
R OR8 RwWDWH0R232 MR R3 RY (Rz)v (Xb) with an am ne ofrCraBomlosr4¢Xl): 16
Rl.1 NH R 15 10 (XI) and thereafterzjf necessary or desirable: i)
converting a conpound of the fornmula (1) into another conpound of the
formula (1) N r ot ctin ups; and/or iii)
formng a p§8?°ﬁ€%’éeaftil%]a‘¥qn91 g)(r:lcszgoﬁtgl }é%i%lovggfaf Orésoﬁrggggﬂ 8’81 vate of such a salt
or a prodrughe bit9clle fiy Ss@nBIf BeLRbicRAt BvOtdn Hsy beoddseémblel deordiag the are for
exanpl e, a hal ogeno or  sul phonyl oxy group, for exanple a chloro, brono,

met hanéallovwihg sshemey Tl skilles) pessen-willspprsiiate,to axakegny op the\abovsidentifed?

PCT/ GBY gfér(r)n]ééla%es the value of R* or R? in the following schemes would be replaced with the

5 appropriate group. For example, to synthesis a compound of formula (Ila) R* would be HX in

the following scheme.

25 R6 g DBr MeOH
2) Br, AcOH R5 S0,Cl,, KNO,
Br Br Br MeCN
R3
A)
~cl @L Et,N, DMAP g
+
Br B N/YNHZ THF Br HN
&3 H gy R1 Q
© ®) ®  ®y
v
R6O\ I/ H RGO /Rv
R5
R1 Ong
ptional
CuBr, K,CO, )(Rz R base -
DMF Br e
(On‘ut ifRV=H) Q
(L)) ®?),
Scheme la

FGI is functional interconversion of the Br into other values of R* using procedures
10  known to the skilled person.
Compounds of formula (A) and (D) are commercially available, or they are known in
the literature, or they may be prepared by standard processes known in the art.
Process 1): Compounds of formula (Ila) or (Ilb) may be reacted with compounds of formula
(I1I) in the presence of a base for example an inorganic base such as sodium carbonate, or an

15  organic base such as Hunigs base, in the presence of a suitable solvent such as acetonitrile,



-30 Specific reaction conditions for the above reactions are as foll ows.
The bicyclic ring systens of the present invention may be assenbl ed

accor di ngwohea/09262 | om ng schenme. The skilled person will 2pprcRBal@2t o nake
any of the above identified interneghates the value of R4 or R5 in the
foll ow ng schemes woul d be replaced wwth the 5 appropriate group. For

exanpl e, to synthesis oppound .of for nul [ la LAwoul d be | t he

f ol | ovifirRjowa 9%@?@@?’&%%%4 t?%@P%t“Fé’én%\lf(' %ng%pgéﬁé%qeﬂgxqpréﬁ(fgb@, | R5
S2C1Z; KNOR o Br ( Br Br \ Br MCN (A) R3 (B) R3 R6 0.0 (RZ~ R6 OOR1
:x1 Et N, P+ Br Br Br NRBRR RL R3 (C (D (EF (RZV R60" ,0 ReO, O
RV S H 1N RComboundSoRfdrnuapdIId am confucial [ K@@iidbRs oRYoudss er theDE Br N R2
DMF Br. NJ

O T Seooe Ty b e o Eb e S e | = 0 1
PP SO AR L PIEERIS! A RY Sli RpRROS Bl 1) o0
t hey nmysdpee pf enatabld doypliiguedgand Jiarmlaekmesdk oavpling meadghets &nown Br heeys 1):
For mul G heepIpjoxer o A uH SRl BRSbth Bt TR sr Bl AEIoB PGS base such
L U e T L
PCT/ CBfigdeftiyl#@inopyildine or 4-pyrrolidinopyridine, optionally in the presence of a base for
10  example triethylamine, pyridine, or 2,6-di-alkyl-pyridines such as 2,6-lutidine or
2,6-di-tert-butylpyridine. Suitable solvents include dimethylacetamide, dichloromethane,
benzene, tetrahydrofuran and dimethylformamide. The coupling reaction may conveniently be
performed at a temperature in the range of -40 to 40°C.
Suitable activated acid derivatives include acid halides, for example acid chlorides,
15 and active esters, for example pentafluorophenyl esters. The reaction of these types of
compounds with amines is well known in the art, for example they may be reacted in the
presence of a base, such as those described above, and in a suitable solvent, such as those

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

-40 to 40°C.
20 Compounds of formula (IVa) or (IVb) wherein X=-O-,-NR®-S- may be prepared

according to Scheme 2:

0

XH
HOM

R7
Ive)

NaCO,
MeCN
ave)

NaCO,
MeCN

(VIIa)

Y

(IVa)

Y

(VIIb) (IVb)

Scheme 2
Wherein L in (VIIa) and (VIIb) is a displaceable group e.g. bromo, chloro, fluoro,
25  mesyl or tosyl and wherein X is —O-,-S-, NR* (optionally for -SO- and -SO,- followed by the

oxidation step of Process 1).



di chl oronet hane or tetrahydrofuran at a tenperature in the range of 0Cto
reflux, preferably at or near reflux. Conpounds of formula (I11) are
conmrer ci awby3ayas: abl e conpounds, or they are known in tIR€TIGRO3OEMAr €, Or
they are prepared by standard processgs. known in the art. 5 Process 2)
Process 3) and Process 5) Aci ds and am nes may be coupl ed together in the

presence of sui t nd epjJd de ¢ | in eagent s
known in thga ogppun ‘ﬂﬁﬁ‘%@ag@ﬁ@m@ g%cg"ff)‘ﬁé 'r%l%g%]?gparg? B}'or
exanpl gxfiRihd Hykééhltfﬁ;g% ApofndE foﬁﬁ&y(ﬁW?ﬁffdtlmrfRﬁ&s&m@ez wiiRE Xagagly in
the presence of a ca St such as hyl am nopyri di ne or
4-pyrrolidi ﬁ?opmpumﬂsmf,fonmla OYial chmewﬂlhmereseﬁH% wéy be pmpared accotdingxanpl e
trieth¥ ggl pyridine, or 2,6-di-alkyl-pyridines such as 2,6-1utidine or
2,6-di ¢ ?mﬁétylpyridine. Sui tabl e sol vents include di met hyl acet am de,
di chl oronet hane, benzene, tetrahydrofuran and i;%ft yl f or mam de. The

t

coupling reaction y .conveniently be perforrred diteperature in the
range of -40 to 402?( abl e actlvatogca/d Rleri yaoi veg | -‘

udpe agid
gs—gkanpl e

n"cN achi ve estle

halldes f.or npl e acwd chl ori geRs
pent af | u8?>8bﬁ@?f$ (el GhSq The reqcti these types of Rwi t h
amines is well kngwaiib@i t he st Ro W tH?ey may be Rt he

presence of a base, such as th
solvent, such as those des
perfornmed at a tenperature i
formula (IVa) or (lIVb) wherein X=-0,
Schenme 2. 0 HOR7 (Vlla) (w) (lVa) 30 NaRgB MeCN (1 Vc)
(M MeCN Scheme 2 Wierein L in (Vila) gared (VIIb) is a dispiesgeabl e group
e.g. brono, chloro, fluoro, 25 nesyl or tosyl and wherein Xis -0O,-S,
NRa (optionally for -SO and -SO2- followed by thegaxigati on step of
Process 1).

2 é‘@ and 8 n g su R&
reactlon may ®nveni®ent |y be

A Ox P R
H, Pd/C S—N SN o
(IVa) or (IVD) =< /{ZF 2
N—=R N—T~Rx
RY
R?), R?),
5 (IVe) 14%i)

Scheme 3
Process 4). Compounds of formula (VIIIa) and (VIIIb) may be reacted with thiols of formula
(VIII) in the presence of base, for example an inorganic base such as sodium carbonate or an
organic base such as Hunigs base, in the presence of a suitable solvent such as DMF or THF
10  at a temperature in the range of 0°C to reflux.
Compounds of formula (VIIIa) and (VIIIb) may be prepared by any of the procedures
above for the preparation of compounds of formula (I), but wherein one of R*andR®is L.
Other starting materials are commercially available compounds, or they are known in
the literature, or they are prepared by standard processes known in the art.
15 It will be appreciated that certain of the various ring substituents in the compounds of

the present invention may be introduced by standard aromatic substitution reactions or



WO 03/091232 PCT/ GB03/01742 -32 Conpounds of formula (lIVa) and (1Vb) where
Xis -SO or -S02- nmay be prepared by oxidising the resulting conpounds of
formul a (wWoap/ogna (1 Vb) from Scheme 2 where X is -S-. Compogrig/oofs2f or mul a
(va) or (Vb) wherein X is -CH2- may.®®-prepared according to Schene 3. O
RGVIko RSSS0O0RO60SOR I[#-N (Vlila) or (MIb) RR NR Standard
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5  of substituents and oxidation of substituents. The reagents and reaction conditions for such
procedures are well known in the chemical art. Particular examples of aromatic substitution
reactions include the introduction of a nitro group using concentrated nitric acid, the
introduction of an acyl group using, for example, an acyl halide and Lewis acid (such as
aluminium trichloride) under Friedel Crafts conditions; the introduction of an alkyl group

10  using an alkyl halide and Lewis acid (such as aluminium trichloride) under Friedel Crafts
conditions; and the introduction of a halogeno group. Particular examples of modifications
include the reduction of a nitro group to an amino group by for example, catalytic
hydrogenation with a nickel catalyst or treatment with iron in the presence of hydrochloric
acid with heating; oxidation of alkylthio to alkylsulphinyl or alkylsulphonyl.

15 It will also be appreciated that in some of the reactions mentioned herein it may be
necessary/desirable to protect any sensitive groups in the compounds. The instances where
protection is necessary or desirable and suitable methods for protection are known to those
skilled in the art. Conventional protecting groups may be used in accordance with standard
practice (for illustration see T.W. Green, Protective Groups in Organic Synthesis, John Wiley

20  and Sons, 1999). Thus, if reactants include groups such as amino, carboxy or hydroxy it may
be desirable to protect the group in some of the reactions mentioned herein.

A suitable protecting group for an amino or alkylamino group is, for example, an acyl
group, for example an alkanoyl group such as acetyl, an alkoxycarbonyl group, for example a
methoxycarbonyl, ethoxycarbonyl or -butoxycarbonyl group, an arylmethoxycarbonyl group,

25  for example benzyloxycarbonyl, or an aroyl group, for example benzoyl. The deprotection
conditions for the above protecting groups necessarily vary with the choice of protecting
group. Thus, for example, an acyl group such as an alkanoyl or alkoxycarbonyl group or an
aroyl group may be removed for example, by hydrolysis with a suitable base such as an alkali
metal hydroxide, for example lithium or sodium hydroxide. Alternatively an acyl group such

0 as at-butoxycarbonyl group may be removed, for example, by treatment with a suitable acid
as hydrochloric, sulphuric or phosphoric acid or trifluoroacetic acid and an
arylmethoxycarbonyl group such as a benzyloxycarbonyl group may be removed, for example,

by hydrogenation over a catalyst such as palladium-on-carbon, or by treatment with a Lewis



organi ¢ base such as Hunigs base, in the presence of a suitable solvent
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inhibitory activity. These properties may be assessed, for example, using an in vitro test assay

for studying the effect on bile acid uptake in IBAT-transfected cells (Smith L., Price-Jones M.

J., Hugnes K. T. and Jones N. R. A.; J Biomolecular Screening, 3, 227-230) or in vivo by

studying the effect on radiolabelled bile acid absorption in mice/rats (Lewis M. C., Brieaddy
25 L.E.andRootC.,,J., T Lip Res 1995, 36, 1098-1105).

According to a further aspect of the invention there is provided a pharmaceutical
composition which comprises a compound of formula (I), or a pharmaceutically acceptable
salt, solvate, solvate of such a salt or a prodrug thereof, as defined hereinbefore in association
with a pharmaceutically-acceptable diluent or carrier.

30 The composition may be in a form suitable for oral administration, for example as a
tablet or capsule, for parenteral injection (including intravenous, subcutaneous, intramuscular,
intravascular or infusion) as a sterile solution, suspension or emulsion, for topical

administration as an ointment or cream or for rectal administration as a suppository.
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associated with hyperlipidaemic conditions.

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

25 According to another feature of the invention there is provided the use of a compound
of the formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodrug thereof, as defined hereinbefore in the manufacture of a medicament for use in the
production of an IBAT inhibitory effect in a warm-blooded animal, such as man.

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

30  of the formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodrug thereof, as defined hereinbefore in the manufacture of a medicament for use in the

treatment of hyperlipidaemic conditions in a warm-blooded animal, such as man.
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sol vate, solvate of such a_salt or a prodrug thereof, are
ischaemic attacks in a warm-blooded animal, such as man.

20 According to another feature of the invention there is provided the use of a compound
of the formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodrug thereof, as defined hereinbefore in the manufacture of a medicament for use in the
treatment of atherosclerosis, coronary heart diseases, myocardial infarction, angina pectoris,
peripheral vascular diseases, stroke and transient ischaemic attacks in a warm-blooded animal,

25  such as man.

According to a further feature of this aspect of the invention there is provided a
method for producing an IBAT inhibitory effect in a warm-blooded animal, such as man, in
need of such treatment which comprises administering to said animal an effective amount of a
compound of formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a salt

30 or aprodrug thereof.

According to a further feature of this aspect of the invention there is provided a

method of treating hyperlipidemic conditions in a warm-blooded animal, such as man, in need
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20  ischaemic attacks in need of such treatment which comprises administering to said animal an

effective amount of a compound of formula (I), or a pharmaceutically acceptable salt, solvate,
solvate of such a salt or a prodrug thereof.
According to a further feature of this aspect of the invention there is provided a
method of treating atherosclerosis, coronary heart diseases, myocardial infarction, angina
25  pectoris, peripheral vascular diseases, stroke and transient ischaemic attacks in a
warm-blooded animal, such as man, in need of such treatment which comprises administering
to said animal an effective amount of a compound of formula (I), or a pharmaceutically
acceptable salt, solvate, solvate of such a salt or a prodrug thereof.
There is evidence that an IBAT inhibitor might potentially be useful in the treatment
30 and/or prevention of gallstones. According to a further feature of this aspect of the invention
there is provided a method of treating and / or preventing gallstones in a warm-blooded

animal, such as man, in need of such treatment which comprises administering to said animal
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20  pharmaceutically acceptable salts, solvates, solvates of such salts or prodrugs thereof are

statins well known in the art. Particular statins are fluvastatin, lovastatin, pravastatin,
simvastatin, atorvastatin, cerivastatin, bervastatin, dalvastatin, mevastatin and (BE)-7-[4-(4-~
ﬂuorophenyl)—6-isopropy1-2-[methyl(methylsulphonyl)amino]pyrimidin-S-y]](3R,SS)-3,5-
dihydroxyhept-6-enoic acid (rosuvastatin), or a pharmaceutically acceptable salt, solvate,

25  solvate of such a salt or a prodrug thereof. A particular statin is atorvastatin, or a
pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof. A more
particular statin is atorvastatin calcium salt. A further particular statin is (E)-7-[4-(4-
fluorophenyl)-6~isopropy1—2-[methyl(methylsulphonyl)amino]pyrimidin-S-yl] (3R,55)-3,5-
dihydroxyhept-6-enoic acid (rosuvastatin), or a pharmaceutically acceptable salt, solvate,

30 solvate of such a salt or a prodrug thereof. A preferable particular statin is rosuvastatin

calcium salt.
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20 Therefore in an additional feature of the invention, there is provided a method for
producing an IBAT inhibitory effect in a warm-blooded animal, such as man, in need of such
treatment which comprises administering to said animal an effective amount of a compound
of formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodrug thereof in simultaneous, sequential or separate administration with an effective
25  amount of an HMG Co-A reductase inhibitor, or a pharmaceutically acceptable salt, solvate,
solvate of such a salt or a prodrug thereof.
Therefore in an additional feature of the invention, there is provided a method for
producing an IBAT inhibitory effect in a warm-blooded animal, such as man, in need of such
treatment which comprises administering to said animal an effective amount of a compound

30  of formula (L), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a

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



acceptabl e salt, solvate, solvate of such a salt or a prodrug thereof, may
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prodrug thereof. A preferable particular statin is rosuvastatin _calcium
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amount of a bile acid binder.
Therefore in an additional feature of the invention, there is provided a method of
treating hyperlipidemic conditions in a warm-blooded animal, such as man, in need of such
treatment which comprises administering to said animal an effective amount of a compound
25  of formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodrug thereof in simultaneous, sequential or separate administration with an effective
amount of an HMG Co-A reductase inhibitor, or a pharmaceutically acceptable salt, solvate,
.solvate of such a salt or a prodrug thereof, in simultaneous, sequential or separate
administration with a bile acid binder.
30 According to a further aspect of the invention there is provided a pharmaceutical

composition which comprises a compound of formula (I), or a pharmaceutically acceptable

salt, solvate, solvate of such a salt or a prodrug thereof, and an HMG Co-A reductase



kept |ower than the therapeutic dose for treatnent of chol esterolaema in
single treatnent conprising solely a bile acid binder. By a | ow dose of

bi | e aci dwbioaderzany possi bl e side effects caused by poorcCraiBsanae of the
patient to the therapeutic dose coulgial so be avoi ded. 20 Therefore in an
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bi nder. 03/ 091232 PCT/ (B03/ 01742 -40 Therefore in an additional feature
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sol vate, solvate of such a salt or a 5 prodrug thereof in si rrultaneous

sequentarddr. or separate administration with an effective anount of an HNG

Co- A reduct hi b t | | t | vat
sol vat o of  Scertiae e fer Sogf B PRREY by FRqnBRIERbIREE 3R . OV o
separ aécﬁn g{g J‘écﬁﬁﬁcﬁ&hﬂ QP fMulh @), R b PhachLelicallp heceplableaho) selviate, 8dlvate

addltlon ature of the invention, there is provided a met hod of 10
t rigat i ofgsubly pealt opi preriug themo, anbasHMG £onAredusiasoibibiighiondl . such as man,

in need of such _ treatmen ich co |st i id ani nal an
ef f ectPhPémé‘?F(’J‘HﬁQHyozfcc%Ptggﬁﬁadb ARt vatss Qﬁ%‘%ﬁf%w??)sal 8ra§1r0dﬂ%rt}rlr%8§€tl cally
accept abl e R@é&rdmg% y ?&rﬁler aQ)e¥@BdenOpreseit hvanda therRfis provﬁfeﬂdﬂdﬂg t hereof in
si mul t aneous, sequUential or separate adm nistration with an effective

amount cafiprising-iMrpound oé forotudes d) i onhipbatmerceutinally agrieaiahieselis Jobwtd, yolaateept abl e
h an Sk AoHAPT § BROTHONGok AR F RUGAORBEEnar & [s provided a method of
20 According to a further aspect of the present invention there is provided a kit
comprising a compound of formula (I), or a pharmaceutically acceptable salt, solvate, solvate
of such a salt or a prodrug thereof, and an HMG Co-A reductase inhibitor, or a
pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof and a bile
acid binder.
25 According to a further aspect of the present invention there is provided a kit
comprising:
a) a compound of formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a
salt or a prodrug thereof, in a first unit dosage form;
b) an HMG Co-A reductase inhibitor, or a pharmaceutically acceptable salt, solvate, solvate of
30  such a salt or a prodrug thereof; in a second unit dosage form; and

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



treating hyperlipidemc conditions in a warm bl ooded ani mal, such as man,
in need of such treatnent which conprises admnistering to said ani mal an
ef f ecti vewamson23nf a conmpound of formula (1), or a phar PaETaRBOHI4RY
acceptabl e salt, solvate, solvate of4guch a salt or a 20 prodrug thereof in
si mul t aneous, - sequenti al or separate adm nistration with an effective
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condi tdoﬁﬁﬁisiﬂg;a war m bl ooded ani mal, such as man, in need of such

treatment which conprises adm nisteri n% to said animal an effective anount
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sol vate, solvate of such_a r odrug thereof in simultaneous,
sequen?}té’raé’rocé’%&eﬁetog 153?%%%}%%&%? r;fm\?\n{l’th an effective amount of an HVG
CosA rgQusteanRl bifdbrDintaecol uit gdagmeayiddcal | y acceptabl e salt, solvate,
sol vate of such a salt or a prodrug thereof, in sinultaneous, sequential or

separ ab eontathet mesnsrfar cantainingtsaig fispl and secandiiopreeformy According to a further
aspect of the inventign.there i r v?ﬁ1 - ' onposition
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salt, sphptRi®y: solvate of such a salt or a prodrug thereof, and an HMG Co-A
reduct ase WD 03/091232 PCT/ GB03/01742 -41 inhibitor, or a pharpaceutically
accept Al engmind obformalad]), ovi pharmasgutisalbnacseriable sy, salvpteoslvaie ot Hikh&of | in

associ ation wth har.maceut i cal | ptable diluent or carrier.
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phar mageut.j cal | y. acceptabl.e diluent. or. carrier. According to a further
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relfuct ase 1B8ccartiingite ofyrther aspeptefitheiprssant iventjorabers s Bvided Akt sol vat e,
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associ fMHF ¥t h a pharmaceutical ly acceptable diluent or carrier.

Accor d%)nﬂc&ﬂll)cﬁmﬁ‘df FRI1AAP 8 b pRirniddSutiaR S Gdteplablé el | solvatd) edleate of pichwi ded a
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20 b) an HMG Co-A reductase inhibitor, or a pharmaceutically acceptable salt, solvate, solvate of
such a salt or a prodrug thereof, in a second unit dosage form; and
¢) container means for containing said first and second dosage forms.

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

25  a) a compound of formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a
salt or a prodrug thereof, together with a pharmaceutically acceptable diluent or carrier, in a
first unit dosage form;

b) a bile acid binder, in a second unit dosage form; and
¢) container means for containing said first and second dosage forms.

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

comprising:



pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodrug thereof. According to a further aspect of the present invention
there i s womsiogiea2 a kit conprising a conmpound of fornul aPCI)GB0G01HA2
pharmaceutical |y acceptable salt, salgsate, solvate of such a salt or a
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conpound of forrmula (I), or a pharnaceutically acceptable salt, solvate,

sol vat & e psadobtien oflh IBAT inbibiterypeffatt ingp whmn-blwoded animal,ispelt asumint. dosage
form b) an HVG Co-A reductase inhibitor, or a phar eutically acceptable
salt, sol vat¥scordige ig pRot fr egtaapfgliﬂ%%v?nt@p. tgerﬁ ,‘%ﬁr_ vige : rLéSSP,?a Fﬁmgo@glcond
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d) contal ner ne or containing said first, second and third dosage
f otSrs. pidriicthercdf, agd b bila afidibidder, in dpensnuficturh of pmeslinamenniosnsd inrthe here i s

provi d%?od%ct‘fcl)r;[ of an IBAT inhibitory effect in a warm-blooded animal, such as man.

According to another feature of the invention there is provided the use of a compound
of the formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodrug thereof, and an HMG Co-A reductase inhibitor, or a pharmaceutically acceptable salt,
20  solvate, solvate of such a salt or a prodrug thereof, and a bile acid binder, in the manufacture
of a medicament for use in the production of an IBAT inhibitory effect in a warm-blooded
animal, such as man.
According to another feature of the invention there is provided the use of a compound
of the formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a
25  prodrug thereof, an HMG Co-A reductase inhibitor, or a pharmaceutically acceptable salt,
solvate, solvate of such a salt or a prodrug thereof, in the manufacture of a medicament for use
in the treatment of hyperlipidaemic conditions in a warm-blooded animal, such as man.
According to another feature of the invention there is provided the use of a compound
of the formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a
30  prodrug thereof, a bile acid binder, in the manufacture of a medicament for use in the

treatment of hyperlipidaemic conditions in a warm-blooded animal, such as man.



conprising: a) a conpound of formula (1), or a pharmaceutically acceptable
salt, solvate, solvate of such a salt or a prodrug thereof, together with
a phar macwotosogd2By acceptabl e diluent or carrier, in a fiPCIIGRIA017400Sage
form 20 b) an HMG Co-A reductase infdbitor, or a pharmaceutically

acceptabl e salt, solvate, solvate of such a salt or a prodrug thereof, in
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I nvention thel([se i S, provided a kit conprising: WO 03/091232 PCT/ GB03/01742
-43 a)amén%o% BhE48f fornul a (1), or a pharnaceutically acceptable salt,
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salt, ,sol vate, solvat.e of su a, salt . or a.prodr t here i second
uni t @s 8@%p&aé?‘ﬁ?e“§ﬁ?}?ycﬁccsptgﬁ’l?8&2{@%’2‘%? Sehue of ucg atsﬁlﬁro a@%‘?c@%tggﬂagag form

angd d)opEBRiIBithEhdFRASa pRImasRItRAIY feestable dflidor catienRdthand third dosage
forms. "According to another feature of the invention there is 8row ded the

use ofsiraultaepis. seduential oh sepfaateradministptionef an ¢ifestinaaaoentodien fIMeCeptabl e

salt, solvyate, .sol vate of suc salt.qr a.10 .pr.odr t her.eof an HMG
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war m b arodeldoded amithal, suehias asanriameedolovel thetppeatiaieatment. f eat ure of the
e o e B o5 2 PSR ol O ), 55 @
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(@), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof,
optionally together with a pharmaceutically acceptable diluent or carrier, with the
simultaneous, sequential or separate administration of an effective amount of a bile acid
20  binder, optionally together with a pharmaceutically acceptable diluent or carrier to a warm-
blooded animal, such as man in need of such therapeutic treatment.
According to a further aspect of the present invention there is provided a combination
treatment comprising the administration of an effective amount of a compound of the formula
(), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof,
25  optionally together with a pharmaceutically acceptable diluent or carrier, with the
simultaneous, sequential or separate administration of an effective amount of an HMG Co-A
reductase inhibitor, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodrug thereof, optionally together with a pharmaceutically acceptable excipient, with the
simultaneous, sequential or separate administration of an effective amount of a bile acid

30 binder, optionally together with a pharmaceutically acceptable diluent or carrier to a warm-

blooded animal, such as man in need of such therapeutic treatment.



production of an IBAT inhibitory effect in a warm bl ooded ani mal, such as
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effective anpefdolof an HMG Co-A reductase inhibitor, or a pharmaceutically
acceptable salt, solvate, solvate of such a salt or a prodrug thereof,

opti onal I% &plydesieiol gpmpoundfhaerrapdustindd;| y accept abl e dil uent or carrier
to a vvar;gng%gﬁgoqd animal, such.as man in need of such therapeutic

treat ment’. ccording to a further aspect of the present invention there

I s2(pr ovi deda@artPebYsiifco@Pound for example orlistat (EP 129,748) and sibutramine (GB
2,184,122 and US 4,929,629);
> an antihypertensive compound for example an angiotensin converting enzyme (ACE)
inhibitor, an angiotensin II receptor antagonist, an andrenergic blocker, an alpha
andrenergic blocker, a beta andrenergic blocker, a mixed alpha/beta andrenergic
25 blocker, an andrenergic stimulant, calcium channel blocker, a diuretic or a vasodilator;
> insulin;
> sulphonylureas including glibenclamide, tolbutamide;
»  metformin; and/or
> acarbose;
30 or apharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof,
optionally together with a pharmaceutically acceptable diluent or carrier to a warm-blooded

animal, such as man in need of such therapeutic treatment.
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a phar euti.cal l.y .accept.abl e. sal.t, .sol.vate, solvate of_ such a _salt or a

pr odr u@ﬁ??é"#%@’%}‘“é‘ﬁﬁf%ﬂ‘%ﬁ? ’?gwlhﬁmﬁpfﬁydzoﬁ%ﬂ SRIERPTiLaL  sPoRdle ept abl e

di | uendpipriCRydrbeHloridy, idindeap e il ottt 13RARIEI0rIE il arate

adm ni th rgt [ %_}:1 one 1.(l)r_ m)r.e.a%f thed&}‘]lé)l | OW ng ogge’ﬁgéﬂahg%ltreag{belgﬁﬁfom > a CETP
( chol eangiolapritastuiibaprib aalfieiprip zabieipri)at,i zofénoptiband FodenopribnPrefetrbd AECE

J d | bed i . 00/ 38725 7. line 22 - > 10, i 17
wnl o B REr PSP Efval BvRTIRR 1o FGREHb SEipg s, LodReleesbigpg) s or pt i on
ant ag %ﬂa&?ﬁié@fM@We@re&@f@E FHnHARES P HER i@%e?%;ﬁ?ié?éati%ﬂ%e faﬁﬁ@%ﬁﬁﬁs cribed

in US 5,767,115 which are incorporated herel erence,
(mi cr oovgilat r ansfer protein) inhibitor for exanple those described in
1-54. 19 whi ch are incor ted herein by reference; - a

fS ?Ib(rainge:aci (21‘§ fg’ée}’i%ami\?&@slﬁ AUISHUH S P ngg@?a@%‘@]ﬁﬁ@ﬁ sOlvatehof i br at e,
Ci pr of dofadd 6f sudl sARbrag#8ABE AERof for use in combination with a compound of formula
20 (D) include, but are not limited to, compounds: candesartan, candesartan cilexetil, losartan,
valsartan, irbesartan, tasosartan, telmisartan and eprosartan. Particularly preferred angiotensin
II antagonists or pharmaceutically acceptable derivatives thereof for use in the present
invention are candesartan and candesartan cilexetil.
In another aspect of the invention, the compound of formula (I), or a pharmaceutically
25  acceptable salt, solvate, solvate of such a salt or a prodrug thereof, may be administered in
association with a PPAR alpha and/or gamma agonist, or pharmaceutically acceptable salts,
solvates, solvates of such salts or prodrugs thereof. Suitable PPAR alpha and/or gamma
agonists, pharmaceutically acceptable salts, solvates, solvates of such salts or prodrugs thereof
are well known in the art. These include the compounds described in WO 01/12187, WO
30 01/12612, WO 99/62870, WO 99/62872, WO 99/62871, WO 98/57941, WO 01/40170, J Med
Chem, 1996, 39, 665, Expert Opinion on Therapeutic Patents, 10 (5), 623-634 (in particular
the compounds described in the patent applications listed on page 634) and J Med Chem,
2000, 43, 527 which are all incorporated herein by reference. Particularly a PPAR alpha



- anicotinic acid derivative, for exanple, nicotinic acid (niacin),

aci pinox and niceritrol; > a phytosterol conpound for exanple stanols; >
probucol ;wP®3M912e2 ant i - obesity conpound for exanpl e orli strat/GHEB01729, 748)
and sibutramne (GB 2,184,122 and Ug74, 929,629); - an anti hypertensive
conpound for exanple an angi otensin converting enzyne (ACE) inhibitor, an
angi ot gl I.c .bl acker

andrenerglrrcfb’da mg%&lﬂlt%fgeta an %@%ér"g’?lb?%? c?f{b%te Ofcb 4281 %ﬁg?%}gt?

andr enieoglitazoRb, Ihbgldxkﬂfn.e, m@lgamddmweglgamnet prﬁghtaﬂéne BRLMQG%CMRP%W bl ocker,

d ul > | ph | | udi
of benbi s LB ARG @W G0Y, W 7849, GV G007 TS, T4 b ged GRO I o

phar salt or

pr odrnﬁgﬁﬁ%elr&g%%m%% Sg?%né’at gbl\gﬁe ‘?{S o é&ﬁ?—%ﬁ ?%Z% ?y accept abI e

di ISuenmeuhane:sarphbﬁylokyp}ﬁnyll%tﬁb)&gblﬂ&d?ﬂp parioi@hcid amgh@@amﬂcalry Qegslaé such
therapeutic treatment. WO 03/091232 PCT/ GB03/ 0174 46 Particular ACE

i nhi bi 1858 thearofphddigignd suitable PRAR cdmhpianglos sammagigonistsvien MN622/Bpgaglisazef  such
salts 9l BvRrRRALLPS thereof, including active nmetabolites, which can be
used in conmbirnation with a conpound of formula (1) incl ude but are not

limted to, Thédrefofoinl vidddionsiaeRnoeidshe idvaaRAl there i8 prIvidedR hbthodkdri opri |
cal cium ancoveni n, benazepril, benazepril 5 hydrochloride, benazepril at,

be nzoyPedwaias g IBAT ipibigery pifecs 4 aipe @/@ﬂmbl@qﬂ@ﬂ @nmal wapeopen) in ngediefsuhh one,

n n Z cl.l azapri | del apri
el Rl SPEROGh s SRR AR SRR bt
f or oxydfifbithiie (I)f o4 béduticA ISR RAbIL salf, @@l@ﬁt@,ﬂs'dl\l'ate SOMER Msalf sS4 nopri |,
f03|noprll sodi um fosinoprilat, f03|nopr|I|c acid, glycopril, hennrphln 4,

i dr apritpe ru;gﬁhm@frm|Slmmlméq>%p$qquentnah eoteapiald adminisirbeozwish ah effedtioenopr i |

1 i of Y RA oy AP, R B BB AP ) et i

pi val opivate, s@ltvmmflshch ﬂwlmrarprbdmgme?@ﬂrl | hydrochl oride, quinaprilat,
rampril, ramprilat, spirapril, spirapril hydrochloride, spl rapril at,

spir opri |, Theseioesinian adglmoa@hfﬂamedé thetlaml@pr there is prevededra methgdiof)c hl ori de,
t t do bapr il bi
Lepral ge%,ﬁpgﬁ&&é;—g MR Aok P AR Bhea HERRRRLUL 4 ARRLSHBI druch

treatment which comprises admlmstenng to said animal an effective amount of a compound

of formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodrug thereof in simultaneous, sequential or separate administration with an effective

20  amount of a PPAR alpha and/or gamma agonist, or a pharmaceutically acceptable salt,
solvate, solvate of such a salt or a prodrug thereof.

According to a further aspect of the invention there is provided a pharmaceutical
composition which comprises a compound of formula (I), or a pharmaceutically acceptable
salt, solvate, solvate of such a salt or a prodrug thereof, and a PPAR alpha and/or gamma

25  agonist, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug
thereof, in association with a pharmaceutically acceptable diluent or carrier.
According to a further aspect of the present invention there is provided a kit
comprising a compound of formula (I), or a pharmaceutically acceptable salt, solvate, solvate
of such a salt or a prodrug thereof, and a PPAR alpha and/or gamma agonist, or a
30  pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof,
According to a further aspect of the present invention there is provided a kit

comprising:



15 inhibitors for use in the present invention are rampril, ramprilat,

lisinopril, enalapril and enalaprilat. Mre preferred ACE inhibitors for
uses in tWeopwerent invention are rampril and ram pril aPCTRIBSBOIT42d
angiotensin Il antagoni sts, pharnaceysgi-cally acceptable salts, solvates,

sol vate of such salts or a prodrugs thereof for use in conbination with a
conpou I / L. ds:
candes gt ampoghdtt gl (), by b Biirifoudsitly el sult TR, [ty BPRRHT

t asosasaltan a pradrog derdoininarfitseyriokaidesformPar t i cul arly preferred angi ot ensin
Il antagoni sts or pharmaceutically acceptabl e derivatives thereof for use
i n t hed)gridddhalphp apd/ar s¥Rma AgoMEnesRIAACCHHealbasaersaile aalt, solvaireiolvate | n
anot he ' h, ) mula (1), or a

phar na%fes'gﬁ%g%lﬁga @?@é@ﬁ%ﬁ%ﬁga Ssetacpl?d 8@@6\}%@%@%&@%6 of such a salt or a
pr &dr ug cohainenieansfipr bentaiglifigniakit faseadisscondsi®eghedbira) W th a PPAR al pha
and/ or gamma agoni st, or pharmaceutically acceptable salts, solvates,

sol vat es ofAGSeEding i & further pspsefyalide RrRRbEVentEmy theslisprpisRd alkiha and/ or
gama Coﬁl@%i ts, pharnaceutically acceptable salts, solvates, solvates of
such salt's or prodrugs thereof are well known in the art. These include

t he cofpeongsutesticiher (X)) oV¥OpRikmheBiéallViocehtabld 5312 GdRatcV 1A 62%ERa WO
99/ 62872, WO 99/62871, WO 98/57941, WO 01/40170, J Med Chem 1996, 39,
665, ERBOF 8 Peysirng isreoh toartherpeith ¢ phapmpenytisallylapeemyble ggens aucartier, paa t i cul ar
t C ] ibed in the patent applications |listed on page 634) and
) e RO s oy

3, 527 which are all incorporated herein by reference.

Par t i cn)laaBAR alpRARI/at pliamY@ 63408123 ArREcbh BB Rddtable sl sansté Qol g R
agoni st _refers to Wy-14643, clofibrate, fenofibrate, bezafibrate, GWN 9578,

t r ogl | eaEIhsalipigrodmeshercol 8x3 wrondunihdosaggformagerhe, progl i t azone,

- 70644800 p LB tor ol sad B R pr oS osle 21 . anctor e

agoni st r ef &dcdrdifg (cRmothe F&udE oBtHedneatibA tHere is provided the use of a compound
nethanesgéphon | oxyphenyl } et hoxy) phenyl ] pr opanoi ¢ acid and pharmaceutically
O

acldeptofishetormpla(®), pha phmacayigally aneaptakblaiselaisplyappegtvait phsuchndalbor gamma

agoni sts.a NNG22/ itazar ,, and BMS 298585. Therefare.in an additional
f eat u_rpero%l}lét eée?qh?/néir?%‘ flg,%i{aﬁ Aad/og gmiag‘ér&“ao%?%ﬂm? ted B’racfﬁﬁg? § an MAT
i nhi bi dany 61 ek, 86ltvatelbf dudkpd galmrcaqﬁ@«_ﬁug RS, inFHE ThaRSablfb of &Gt Such

10 treatnment which conprises admnistering to said aninmal an effective

anpountfoppsedn gergrodwationfol o ABATankibifory sffeet iplhayarmellaodadanimalagickps abhe sal t,
sol vate, solvate of sugh alt.or.a rodrug. t her.eof .in siqwultaneouys,
sequenti al ‘8f° ﬁ%ﬁoa%@ﬁhea%afwrg o ﬁ‘Fﬂ%WI\AP? e&%mé’ir‘?vég?c{ the use 61 conipotnd

20  of the formula (I), or a pharmaceuticaily acceptable salt, solvate, solvate of such a salt or a

prodrug thereof, a PPAR alpha and/or gamma agonist, or a pharmaceutically acceptable salt,
solvate, solvate of such a salt or a prodrug thereof, in the manufacture of a medicament for use
in the treatment of hyperlipidaemic conditions in a warm-blooded animal, such as man.
According to a further aspect of the present invention there is provided a combination
25  treatment comprising the administration of an effective amount of a compound of the formula
(@), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof,
optionally together with a pharmaceutically acceptable diluent or carrier, with the
simultaneous, sequential or separate administration of an effective amount of a PPAR alpha
and/or gamma agonist, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or
30  aprodrug thereof, optionally together with a pharmaceutically acceptable diluent or carrier to

a warm-blooded animal, such as man in need of such therapeutic treatment.



anount of a PPAR al pha and/ or ganma agoni st, or a pharnmaceutically
acceptable salt, solvate, solvate of such a salt or a prodrug thereof. 15
Ther ef or ewonsam2azidi ti onal feature of the invention, ther@Crsamsoviided a
nmet hod of treating hyperlipidemc ca®ditions in a warnm bl ooded ani mal,
such as man, in need of such treatnent which conprises admnistering to
sai d ani mal papae{dnas ihiCu IR Hatapehti@me QiR UhE cofbolis B8 Fainfula (I), @k aa
pharmaceutically acceptable salt, solvate, solvate of such a salt or a

pr odr ugharineceatitaliynacseptable aalt solyateswadvase of sich arsalk epaprdagthieicod, gteradid on with

an effective 20 amount of a PPAR al.pha and/.o a .a st or.a. .

phar nmetsstilias aﬁwvlaaelegwﬁw@ i e ,eVCIBBIP% ad S&\?ﬁ@@%@“‘ﬂ?&;‘}}é’ F‘uttogiansdal '8 a
prodr UQ%EJ‘%%@ffor e %9{11%@ drnePeffefsldTehniBiERS of IPAT i BbbfAMRP khigRId fieRe | S
provi de 5/ pharmaceut i cal ~ conposition which conprises a conpound of

f ordvul a daks), dogy, rabbjthamomtess)trate and picee aepartdl the seaatht for oW therapeudopgeatse of
such a salt_or a_prodrug thereof, d a PPAR apd/ or 25 agoni st
or a phar ma%/@t‘w ok eIIQtGQ%E%ﬁF% S%“‘%‘%I e,relga{e\mvgi, gf@%‘%@‘l“épﬁq\’g%%ﬁ %2 salt or a
prodr ugmh%p]eec&ﬁlgé of thB idRaQ6i.ation with a pharnaceutically acceptabl e diluent
or carrier. According to a further aspect of the present invention there is
provi ded a ki the abovepsther phgrmaacentigaboordpesitidng pragess, foethod arseang medivament i cal | y
acceptabl e salt, solvate, solvat of such.a sal a_prodr ereof, and
o PPARTAR PG i oSy M lieRaoNs i pagheolit sroprnin S et B il e
sald, 0f, a salt or a prodrug thereof. According to a
fum he?lq,gl\sﬁ?)%@%esgl?&% hg?%{r?glssgﬁw nvention there is provided a kit

conpr i ExkamplédO 03/ 091232 PCT/ GB03/ 01742 -48 a) a conpound of formula (1),
or a pharmaceutically cept ahl e sal.t, sal yate, sol.vate of such.a  .salt or
a prodrug tHe¢ EB’PI,‘tl?rhwng?‘%‘? Hh’ﬁfr?tegl gshg EOIXCBYIHE gy ; Nesiiy eﬁama%l&‘f@r
gamra ' i lgdb'%\? ; henRG GRPIRRhiIGuSAinklogd® tbahdke deritede  of
such agtggﬁr&%er(:hglqggso rugﬂ@ﬁ%ﬁl&g&?ﬂ% n a second 1ﬁlrllit dggage f'orr?] and 5 ¢)
cont ai frethesseaxamplesrmayoit wsed whgresapprbpiintes sndamdvis ety ombbsslotberyase shatad:.

According to a further as ecﬁ? of the ﬁ?rfeseni i nventj on thereﬂai[d]sEeprovi ded a
ki 15 cENBYAnSratigns MPreCasrier et Ry TRFATYYAPRIAROT i) vacyp and Work yRpracdires were
accept abl. £d98uch 4§ frydn his Brr1@atedr ug t her eof

t oget hggh\%d? %teﬁa%érﬂgaggg{e?fgg?ﬂ% accugpt abl’e gd?%%uerﬁ?/ t)racarri er, ina 10

first pidil dashoe weoe carriex) ot uRBARnahgrhaimaspliare atpambientdgropérature, ypically

har maceuti cal | y acceptabl e sal vate, sol vate -
P in the range 1%—25 °C, szit% solvents o% HPi% gragle undser arﬁqydrous conditions, unless

otherwise stated;

20  (iii) column chromatography (by the flash procedure) was performed on Silica gel 40-63 pm
(Merck);
(iv) yields are given for illustration only and are not necessarily the maximum attainable;
(v) the structures of the end products of the formula (I) were generally confirmed by nuclear
(generally proton) magnetic resonance (NMR) and mass spectral techniques; magnetic

25  resonance chemical shift values were measured in deuterated CD3;0D (unless otherwise
stated) on the delta scale (ppm downfield from tetramethylsilane); proton data is quoted unless
otherwise stated; spectra were recorded on a Varian Mercury-300 MHz, Varian Unity
plus-400 MHz, Varian Unity plus-600 MHz or on Varian Inova-500 MHz spectrometer; and
peak multiplicities are shown as follows: s, singlet; d, doublet; dd, double doublet; t, triplet; tt,

30 triple triplet; g, quartet; tq, triple quartet; m, multiplet; br, broad; LCMS were recorded on a
Waters ZMD, LC column xTerra MS Cg(Waters), detection with a HP 1100 MS-detector
diode array equipped; mass spectra (MS) (loop) were recorded on VG Platform II (Fisons



of such a salt or a prodrug thereof, in a second unit dosage form and c)
contai ner neans for containing said first and second dosage fornmns.

Accor di ngwoesassher feature of the invention there is precraamdzvhE2zuse of
a conpound 15 of the fornmula (1), eb0a pharnaceutically acceptable salt,
sol vate, solvate of such a salt or a prodrug thereof, and a PPAR al pha
and/ orpgAHShtHIAM £ HP-1000 M laatole aisde aahy yquasdptdbisethaaist stasal that e,

sol vate of such a salt or a prodrug thereof, In the manufacture of a

medi canesstion qeotediiséMER): he production of an IBAT inhibitory effect in a

 vent B REURE di e s SR T g ERL BB BR B SRS i 2%
or a %%rﬂgt&gféphf gl[ﬂé%%ﬁi&eﬂé%ﬁhé‘d §@Plep IXODYG @VateR), Wabmadil C§ Ui, dARB6t Or a

prodrug t al'pha and/ or gamma agoni st, or .arpghar maceutical |y
acseptbbed); MdAN and dé-icaises vaurrl80 enMfangnetiva asetbte asmapilgPoaresgvither eof , in
t he manuf acture of. a nedi canent for use in the treatnent of
hyper | SUHARIS SATPOUBARI ti ons in a warm bl ooded ani mal, such as man. According
to a fyg tw@E ndtNRnBLES &ltly dhaMBREkQNadd IRy Was MsexediBgthan layer
conbi ndfﬂl? gﬁén%g&?(grée‘gt rrgn[k%gorrpfi siyng the adm nirljsﬁth?}fati on of an effegti ve
anmount cheématogeuphp (HC )y HPLAg irfferid I(BR), ¥S) or MV Raanplysishaceut i cal |y accept abl e
salt, solvate, solvate of such .a salf or a _prodrug thereof, optionally
t oget HeHIWFheEe ylbﬂ%%}sﬁféf‘é%éﬁ?‘g%%f‘yné@l?&?ﬁ’&Bﬁ_él%dﬁ}”{}é%ge%r carrier, with the
sigul t g&%h’eﬁe vl 0 F cdima SPRfMe 16 dRisPhénhs abblahnUYonimifd § @Gfisiigaganmount
of a PPAR a pﬁa and/ or gamma agoni st, or a pharmaceutically acce tgbl e
sal t, thelsilieh ®eing@owained irf a 6 mdhlisposablle syringe 30d suppedett biga phrenedise 0654 onal ly
together with a pharmaceuti cal l cceptable diluent or c i 0 a
war m bPY8 &8, itined fm@ﬁﬁtﬁmégo?ﬂ)réo “h@ n8§’g¥ Bﬁﬂef{%ﬁh%?%%ﬁ(?pﬁmat ment. WO
03/ 091 ﬁzﬁ% 49,40 addition to their use in therapeutic
medi ci ﬁgélt e f:ig%gé%%tzgagfd? %r mila (1), or a pharmaceutically acceptable
sal t, @olivafoiowsey abbteviaibnsmai ba usal erainbefoppropiewsinaftber eof , are al so
useful as pharnmacol ogi cal tooés in the devel opnment and standardi sation of
inlyitro anBGM vivo dichleroragiagnens for the eval uation of the effects of
i nhibitors BAT i nyjal ’fé%n?aﬁi.i | s such 5 as cats, dogs, rabbits,
nonkeys, ra i\/ﬂgnd mclé]{’ﬁ?gﬁ%ggt of the search for new therapeutic agents.
Many of theTBMEr nedi aiBzazatssolilbddN heNENHeaamethplwedniem deteaflsorabarntqsr ovi ded
as a further feature of the invention. In the above other pharmaceuti cal
conposi ti onEt@pecess, chEhaE@e use and medi cament nanufacture features, the
al ternativeyapdrparti g&lmqﬁm@érbodi ments of the compounds of the 10 invention
described herein also apply. Exanpl es

20 TFA trifluoroacetic acid;

HATU o-(7-azabenzotriazol-1-yl)-N,N,N',N -tetramethyluronium hexafluoro-

phosphate; and
DIPEA di-isopropylethylamine.

25 Example 1
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-pentahvdroxvhexvl)carbamovl]benzvl}carbamovlmethoxv)—2,3,4,5-tetrahvdro-1,2,5-

benzothiadiazepine

A solution of 1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-[N-((R)-c-

30 carboxybenzyl)carbamoylmethoxyl-2,3,4,5-tetrahydro-1,2,5-benzothiadiazepine (Method 1;
0.055 g, 0.086 mmol), D-glucitol, 1-amino-1-deoxy- (0.017 g, 0.094 mmol) and N-
methylmorpholine (0.028 ml, 0.254 mmol) in DMF (4 ml) was stirred for 10 min, after which



The invention wll now be illustrated in the following non limting
exanples, in which standard techniques known to the skilled chem st and
t echni quewoanadrgous to those described in these exanpl epCrazBoBoO14sed
where appropriate, and in which, unl-ds ot herwi se stated: 15 (i)
evaporations were carried out by rotary evaporation in vacuo and work up

Pr OCedpRes (VRRS g, 0303 hidkbIPwhs &lde@r Aft@T8hahe luticiswakidilutadivith solsererands
drying agents by filtration;, (ii) all reactions were carried out under an

i nert racmslmenme@ﬂham@ﬂwasmménedtburp@epar%m ERLG/usinga grrdicpbefft0-a@ho5C,

ot at ect1ebB 0. Pt b aHT BELBSE ApINLob A i et ByEAsa ighoei ™ ¢

per f or gegh @hash whﬁéls&f'd NAIR GR00MHABINESD: ds : I0¥60- (ysgtm ra, 0851 63 (1281,

illustration only and are not necessaE]:qlﬁ/ t he maxi num att ai nabl e t he

st ruct m),es10GH, sk 24563.05 6dhons 3¢0-31. 7 GOERHA0), mor 28R ba).| 4y20c‘£)ﬁ%| r med

Cechn ¢hoe. AEAEKTIaH o 2o RmB e R Ky AR o0 it BeRSRE Rl e 7

deut ergllt) Sdg@BA2Hunl ess otherwi se stated) on the delta scale (ppm

downfi e fromtetranethyl silane); proton data is quoted unless otherw se
stated; spectra were recorded on a Varian Mercury-300 MHz, Varian Unity

pl us-4g0 ﬁ Varian Unity plus-600 MHz or on Varian |Inova-500 MHz

spectr e2and peak nultiplicities are shown as follows: s, singlet; d,

dOHP' e§ 1.19%xo %@Hﬂbﬁwﬂgtﬂw J17- ﬁletﬂvnhm@w-{mmfm (riSRhaRY ML @SLR)], quartet;

trTpte gquartet, iplet,; br broad LCVE wer e recordedson a

on VG B PHIg3/ 091232 PCT/ GB03/ 01742 -50 | nstrunents)

}chteh o HP_l%qODh@? h%ﬂ)%h%?@_ ) i urtﬁ?rdﬁlget a§§( re fd&‘yﬁéh@?at o

mass i Oh quot e ess re Specified in

t he te¥drbardo@ahettiox§l-2 B!mtd&ahidibm%elhmﬂuadiazephiec(mwi[ﬁﬁyﬁmg-lPLC) was
performed on Prep LC 2000 (Waters), Kronasil 7 (Akzo Nfabel ); MeCN
antPb de0i0goinswd) wes dgsohgd i PMﬁlMM@éEﬂP@F@Oﬁge ,|%1‘Bwa§lé§nd

sui t abl | e f

char acEUFTEER Apegbrs eyt g SR G i hepaP LB B Y 1 )
HPLC, {2 @-0l08dndnhdd) wadvieided atMRead@ltivg Im‘axtufeywas StirvddesverrsghtLTo obtainver e dri ed
sodi um'sul phate was the drying agent; g& where an "I SOLUTE" colum is

r ef er r ecmplote transrmedorsofghe staring D@Qiﬁﬂ%{i Rrghepaming @8-5amg, Od{9mmol), N-

methylmorpholine (81, 0.070mmol), catalytic amount of tetrabutylammonium bromide and

20 TBTU (3x5mg in portions, 0.04mmol) were added successively. The reaction mixture was
concentrated and purified using preparative HPLC on a C8 column (50x250mm) with a
gradient (20/80 to 50/50) of MeCN/0.1M ammonium acetate buffer as eluent. The product
fraction was concentrated to remove the MeCN and then lyophilized to yield the title
compound in 31mg (53% yield). NMR (400MHz): 0.8 (t, 6H), 1.0-1.2 (m, 6H), 1.25-1.4 (m,

25 2H), 1.4-1.5 (m, 2H), 1.55-1.7 (m, 2H), 2.1 (s, 3H), 3.15-3.25 (m, 1H), 3.45-3.7 (m, 5H), 3.73
(dd, 1H), 3.8-3.85 (m, 1H), 3.95 (brs, 2H), 4.6 (ABq, 2H), 5.3 (s, 1H), 6.6 (s, 1H), 6.75 (d,
2H), 7.05 (t, 1H) 7.15-7.4 (m, 7H); m/z: 819.

30



the silica being contained in a 6 m disposable syringe and supported by a
porous disc of 54A pore size, obtained fromlnternational Sorbent

Technol ogyouwaden3t he nane "I SOLUTE"; "I1SCLUTE" is a regi srarcRborade mark
(x) the follow ng abbreviations may b82used hereinbefore or hereinafter:

15 DCM di chl or onet hane; DMF N, N-di net hyl f or mam de; TBTU

0- Benz@ixangded 3 dnd/4- N, N, N , N -t et ranmet hyl uronium tetrafl uoroborate; EtQOAc
et hyl acetate; I\/ECN acet on| t ril e 20 TFA tr| fl uoroacet | c aci d HATU

0- ( 7- azabRierd.3-dimiyl O-p 8LV (RS04 { Vel B R )2 Bk hwyilsouy
ghgi‘sg{] ] uz._i OX 'v. l i‘olf v Q‘Bgs 1VPe A’J‘h _Lu)[ ne ‘n&' 7 51t & Dl o O( 3R) 5 3
4 5 6- pS-bboAdthiddiacehien y;halﬁﬁmhh’ﬂm |1 y benzyl | car bam)yl rret hoxy)-2 3 4

5-tetrahydro-1, 2, 5- benzot hi adi azep| ne A sol ution of
1, 13 di dxdoDipxe- 3G ldlhuwuqnhemh?rﬂnet i Oy § (R/S-0f- i A

car box ar el h | C nzot hi.adi azepi ne
( Met ho ﬁ%@%@% A arhamoymeho - 419317 g,

0. 094 Mbemmli&amayhmf@mlzl ne (0 028 rri 0 254 mmol) in DVF (4 )
was stirred for 10 mn, after which WO 03/ 091232 PCT/ GB03/ 01742 -51 TBTU

(0.033 g, 0.lilcBioxaed,3-dikatylSeiphenyl- Mm@hylmmaS{Ne((Ebawm%bonyb?zyldi luted with
I T . . i fj [
HLC LS RER e RS o Rt B hese T Bad M boitabe TR or as

| t J t
< vont iyt rompush e 46k e dslad gl aon el o

2.10 (mare @;sol@dgﬁmmmmnww (213l) zw-MetHﬂm(oiﬁudh@a QHHR0).1560nma3) &l ( 2H,
bs), 4 4 4.60-4.80 (3H, , 55 (1H, 6.60 (111, s),
68)90 7. ﬁ%ﬂ r@%%) wergad %Thg ﬁsactlgn? PiES. Vsé@zgrre@e&?rmlghtznwem )

1 Di oxQ Yied
{( R) ccvfpl\l??tgd ‘?‘ge Jée ?&@’I‘%Qé(/slg E@%W%ﬁ%&é{%ﬁ% F %? (()i%(afi Sexyl y Sc%lurebano
| | - 4=hyalegimetieatioy {1 thelpheny blyeinkhaidoe- Phadwh, Bastereomers was separated by
15  preparative HPLC using an acetonitrile/ammonium acetate buffer gradient (5/95 to 100/0) as

eluent. The diastereomer that eluted first gave 7 mg (11%) after lyophilisation. NMR
(500MHz): 0.81 (brt, 6H), 1.0-1.26 (m, 9H), 1.26-1.41 (m, 2H), 1.42-1.53 (m, 2H), 1.57-1.7
(m, 2H), 2.11 (s, 3H), 3.85-4.2 (m, 3H), 4.33 (d, 1H), 4.65 (ABq, 2H), 5.47 (s, 1H), 6.53 (dd,
1H), 6.57-6.63 (m, 2H), 6.73 (d, 1H), 7.07 (brt, 1H), 7.11-7.17 (m, 2H), 7.18-7.38 (m, 8H);
20 m/z 803.9 (M-H)". The diastereomer eluted second gave 15 mg (24%) after lyophilisation.
NMR (500MHz): 0.81 (brt, 6H), 1.0-1.25 (m, 9H), 1.25-1.4 (m, 2H), 1.42-1.52 (m, 2H), 1.57-
1.7 (m, 2H), 2.12 (s, 3H), 3.8-4.13 (m, 3H), 4.56-4.74 (m, 3H), 5.47 (s, 1H), 6.61 (brs, 1H),
6.67-6.73 (m, 2H), 6.83 (s, 1H), 7.07 (brt, 1H), 7.15-7.40 (m, 10H); m/z 803.9 (M-H)".

25 Example S
1,1-Diox0-3,3-dibutyl-5-phenyl-7-methylthio-8-{ N-[(R)-0-(N-{2-(S)-[ N-(carbamoylmethyl)

carbamovylpyrrolidin-1-ylcarbonylmethyl }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-carbox ybenzyl)
30  carbamoylmethoxy]-2,3,4,5-tetrahydro-1,2,5-benzothiadiazepine (Method 1; 46mg, 0.070
mmol) was dissolved in DMF (2ml). (2S)-1-(aminoacetyl)-N-(cartbamoylmethyl)pyrrolidine-2-
carboxamide (25mg, 0.094 mmol) and N-methylmorpholine (16pl, 0.145 mmol) were added.



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

1, 1- Di oxo- 3, 3-di but yl -5- phenyl - 7- net hyl t hi 0-8-[ N- ((R) - a- car boxy- 4- hydr oxybe
nzyl) cawbagpyi2aet hoxy] -2, 3, 4, 5-t et rahydro- 1, 2, 5- benzot hipadiGaapiTae
(Method 5; 45.5ng, 15 0.070nmmol) was- 38-ssol ved in 3nl DWVF.

N- Met hyl nmor phol i ne (161, 0.214mml) and D gl ucam ne (16ng, 0.084mmol) were

added ang sdihforBethiE 8100AS afd DVNIEE hI9 byad ddd¥INTBTEIR1mE 20,084 nihdPP#agT™l ) Was
added and the reaction nixture was stirred overnight. To obtain conplete

t r ansf eddedtin two pdrtivheowtrd Ptmingtesandihie aixtul whaustirddfer {.3hoErsgFomi®a@dnol ) ,

N- met r.phol i_.ne ., 0.070mMol cat al.yti c. anount of

et 1ob O R s it iouss, FhS Bmiate  E b e fing TrHAHSE EBLEAMRBLS wer o
added %&ﬁﬁﬁ%%%bﬁmfﬂ%téfﬁﬁ&bﬁﬁréﬂl )20160% Nﬁ@N Sve IS é&ﬂrﬁérﬁém%&aﬁ@%ff%f ed

usi ng preparative HPLC C8 columm (50x250m) with a gradient (20/80 to

f50/ 50_) wab uidd @Gl et MThepowivainfrantion atas cgmn‘ehmtedtanciélyc»ﬁhuhs?dlﬂoarl]qid 2Z2mgt '

the i Chies RefREROER, SDbBYLETR Y amu Sk fcmin e B Bm g °1 05 %,
(m GH)(brt b1Bor. §5 4. 7((EH 2?9 128151i 1 %m46ﬁ) 5 10m. 2@!}‘)1 1}1) 5@ 3165 (rﬁrm@?!#hq 251 (s,
3H), 3.15-3/25 (m 1H)
3.95 (Klns6H)2PrD3;l 44376(11(1AB® 458IXAB£61 2HI $ 613(H)1H)6658(($ 1H‘DH) 04 @, Y8), (/R0 (b&H) ,

7. 05 (E;%ﬂ%yég.zwdag) (7r‘26 (Z)I-R 2}{d z: 819. 30 WD 03/091232 PCT/ GB03/ 01742

l-Rgoxo 3, 3-di butyl - 5- phenyl - 7-net hyl t hi 0- 8- 1IN- ((WB) -a- (N-[1- (R)-2-(S) - 1- hy
droxyl- (3, 4-di hydroxyphenyl) prop-2- yIIcarbanDyIIbenzyl)carbannylnethoxyl-
3 4 5- ExtmpleGir o- 1 2, 5- benzot hi adi azepl ne enanti omer

R I SR R SRR BRI
dr OXVDW@&@BAMW&Q ANz eI RAATN P 18X 1R dd- f12.5-

5-tetr Nradrazeprne enant 1 oner Z

1, 1- D barothidtighepiney! - 5- phenyl - 7- met hyIth| 0-8-[ N- ((R) - a-car boxybenzyl)

car banoyl met hoxy] - 2, 3, 4, 5-t et r ahydr o- benzot hi adi azepi ne (Method 1; 50
ngl50.078 1d-Biwspy, %Q@UWJP(H}RHES}H@I@%WI[ HRIr&=gmPsemIBEnzene- 1, 2- di of

(I\I-lz/letsz9 hg?r%"q pﬁl%l% hng(%’;’%fet%hi%gwfg b)L‘& @é% ((h@m: dﬁZ?b %15 009?) wer e

added. mih&l), 5e@Cdnhi@BetAy el enewp3,3s kbl (266hg@VEY miolindanehettidmorphuiagoat ed
under reduced pressure. Proton NVR showed a m xture of two diastereoners

due t@l, élpﬁ%enm@ﬁt\ve@mdnswlvat@nd}wﬁﬂ gy diBI §18due. 0- Themakbwal adsiedpedrer s was

separ at[he rmx¥ure was stirred for 45 minutes. The product was purified by preparative HPLC using a

20  MeCN/ammonium acetate buffer gradient (5/95 to 100/0) as eluent to give the title compound
37 mg (50%). NMR (400 MHz, CD;0D): 0.79 (t, 6H), 0.95-1.24 (m, 6H), 1.24-1.39 (m, 2H),
1.45 (brt, 2H), 1.54-1.69 (m, 2H),2.09 (s, 3H), 2.53 (t, 2H), 3.35 (t, 2H), 3.75-4.12 (m, 2H),
4.64 (ABq, 2H), 5.44 (s, 1H),6.16 (s, 2H), 6.58 (s, 1H), 7.04 (brt, 1H), 7.11-7.45 (m, 10H).

25 Example 7
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)carbamoyvl]benzvl }carbamoylmethoxv)-

2.3.4.5-tetrahydro-1,2.5-benzothiadiazepine

1,1-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-[N-((R)-0-carboxybenzyl)
30 carbamoylmethoxy]-2,3,4,5-tetrahydro-1,2,5-benzothiadiazepine (Method 1; 56mg, 0.088
mmol), 3-(R)-4-(S)-5-(S)-6-(R)-2,3,4,5-tetrahydroxy-6-(aminomethyl) tetrahydropyran (25.4
mg,0.12 mmol) and N-methylmorpholine (19 pl, 0.175 mmol) were dissolved in DMF (2 ml)



15 preparative HPLC using an acetonitril e/ amoni um acetate buffer gradient
(5/95 to 100/0) as eluent. The diastereoner that eluted first gave 7 ny
(11% aftwooByopbilisation. NVR (500MHz): 0.81 (brt, 6H) PCT/@B0Y02B2( M
OH), 1.26-1.41 (m 2H), 1.42-1.53 (rn5¢H$, 1.57-1.7 (m 2H), 2.11 (s, 3H),
3.85-4.2 (m 3H), 4.33 (d, 1H), 4.65 (ABq, 2H), 5.47 (s, 1H), 6.53 (dd,
1H), 6abdwateb 610(d11)p83HTBT6I. (33 nig 0. 1m5+)nm61) O/as added,and ithe miktidre-whs Silrrédifor2H) |,

7. 18- 7 38 ( The di astereoner el uted second gave

H} 20 mz 803.9 S
15 ny ¢ %% B @ERime)sad iBdR)-4- (i G500kt 3.4 5-tetrahyBraxy-6sH) , 1. 0- 1. 25

( m gH)(egmﬁo%gﬂl%%étr%E%drgﬁpr%ai 1%,?) \%%I%%dgﬁ n%?tlﬁn?& {(?r a *é{t %H%l t}Jroguc 2 (s,

6 67 6 .wés pliifie) preﬁatﬁﬁve( HPLCHsing 4 MECKnimorditih, acétatkSouffef Grationt (509 to fﬂ z

803.9 g H% 25 Exanp

1, 15Di dQ@/0Basxlesnh iR swc@qdﬁwmmunéﬁﬁma(ﬁﬁ%)ww%%ﬁ DN { 2-(S) - [NV
(carbanmo, |y nethyl)

car banoyl | pyrrolidin-1-yl carbonyl met hyl | car banoyl ) benzyl | car banoyl et hoxyl -

2 34 E‘reﬁa&hﬁaﬂy_sﬂsmrﬁn Materiainzot hi adi azepi ne
1, 1- D oxo- {yT-5- phenyl - 7- net hyl t hi 0- 8-[ N- ((R) - (x-car boxybenzyl) 30
car banoy! neﬁh@ﬁwmz raatansls f@tth%\ﬁwﬁieqabpvsamt emaapsiadiyianalabieenisel 1;

46ny, .

(257" 1. mohRe BB TR B s s Boreseaele, ogslaninge ( 25my,
0. @04 m@wtionsaiée adNilBiridnyBaOkR hiliddtatidh) of s8mE 4B tHesRdr)inyBiatrialdeed invibe

03/ 091232 PCT/ GBB03/01742 -53 The solution became cloudy and DMF (I m) was

added. aF@yPUe{ctiony, 0.084 mmol) was added in two portions over 10 ninutes
and the m xture was stirred for 1.5 hours. Formic acid (2 drops) was added
after 2 hours. The m xture was purified using preparative |IHPLC on a C8

col um M&RsE30MM . A step gradient from 20-60% MeCN in 0. 1M anmoni um
acetate buffer 5 was used as eluent. The product fracti on was concentrated
and IydthiQ&éj&ﬂﬂj_uyﬂeﬂ:ﬂlem?h?rmﬂt Rihho-SIINR(R uawatadxybeng@oD) : 0. 79 (t, 6H),

oHag §%E—Eﬁ&£{9m—’5ét¥ &ﬁraﬁq”amzﬁ "'bﬁn quéi‘gé—et!m@%m (m 12E|)5 1377( 4 15
6H). 4.31- 4437 : 7.
(tH) ™~ 1%1 DE&B 31-1’»‘1)chbu‘ﬂy155351(e!%$f1% g?e'fﬁr%lthﬁx @J{N(RR% &Et)é bu@rxg@aﬂgo?li/ 3Eéﬁzy1]
1, 1- D @maﬁpﬁnmttmwn 54 BremHydid- WS HenedthndBzéping (mthad {zquzmg,sl, ) 5
tri hydrox

0} oF AR NEa sl bt A R S5 TES (G5 ER gnd icthvisikne 0350w, Tha . 5.

benzot hiadhz&RhREwas stirred for one hour and then evaporated under reduced pressure to give
20 the title compound in a quantitative yield (714 mg). NMR (500MHz): 0.8 (brt, 6H), 0.96-1.25
(m, 6H), 1.25-1.4 (m, 2H), 1.42-1.51 (m, 2H), 1.57-1.69 (m, 2H), 2.11 (s, 3H), 3.8-4.15 (m,
2H), 4.66 (ABq, 2H), 5.49-5.53 (m, 1H), 6.61 (s, 1H), 7.06 (t, 1H), 7.18-7.26 (m, 2H), 7.28-
7.45 (m, 8H), 8.35 (d, NH); m/z 640.2.

(m
Ie6

25 Method 2
1,1-Diox0-3,3-dibutyl-53-phenyl-7-methylthio-8-{ N-[(R)-o-(¢-butoxvcarbonylbenzyi]

carbamovlmethoxy}-2.3.4.5-tetrahydro-1.2.5-benzothiadiazepine

1,1-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-carboxymethoxy-2,3,4,5-tetrahydro-
1,2,5-benzothiadiazepine (Method 3; 627 mg, 1.24 mmol) was dissolved in DCM (25 ml),
30 tert-butyl (2R)-amino(phenyl)acetate (308 mg, 1.48 mmol, 2,6-dimethylpyridine (288 ul, 2.47
mmol) and TBTU (477 mg, 1.48 mmol) were added. The mixture was stirred for 3.5 hours.

The reaction mixture was evaporated under reduced pressure. The product was purified using



15 1, 1- Di oxo- 3, 3-di butyl - 5- phenyl - 7-net hyl t hi 0-8-[ N- ((R) - a- car boxybenzyl )
car banoyl net hoxy] - 2, 3, 4, 5-tetrahydro- 1, 2, 5- benzot hi adi azepi ne (Met hod 1;
60y, 0. 080 039m2B) , 5- ( 2- ami noet hyl ) benzene- 1,2, 3-triol @EFIRG/HO122NmoI )
and N-net hyl norpholine (21 |, 0.188 ¥mwl) were dissolved in DVF (2 nl).
TBTU (38 ng, 0.12 mmol) was added and the mixture was stirred for 45

m nut esn Isbhee polonin(tOgyeiticgh)uThd predudd wap ebipat with v atepiRise gnaﬂmg using 0

MeCN/ [ buf f di e /95 100/ 0 h

it e Donpaiac 190 fex B Aoy ohiRE DeskepRoub ¥65 (alecgly AN 85 1. 24
6 09

( m H)i%%&?l%f'ﬁ%f_ﬁ?t% \% La'%'ﬂed a s%céﬁﬁ’ t(rgé %Sén 'Eﬁ Isogmééozlﬁﬁnﬁ?l%}ﬁ%? Tﬁ;c (s, -

( s 1Hprcﬂudtﬁvis$lut2<ﬂ'l)v,1th& éiébv(me grﬁtﬂi):nt uZ‘.iIIgZIDCMEtOAct-IlOO @, 91.’5-tlien4% ((DnTthl 1).
25Exa le 7.1, 1-D oxo-3, 3 %7rreth|th|o8-

(R Ja- qu‘_e(fgactlpg) was e@e_dzgo (dg) 1§L f(@%],_on gleidlggé e @ ili%éqfcme title compound

trah I I

‘23 ga 4y§ﬁ\?{g (ggwﬁz q%%@é NG Y2 h henay htﬁairpz"ir% HEERDY34 (s, 9H),

adi azepi'n
1, 1- Di 0%68- 13723(rﬁi,|21m 211435 m}BnyB-ﬂ()ﬂ*r(m WI)HHB@{I&S,[M-IQ (“R6 (A8 athoxybehzyl ) 30
car bampy| met hoxy] - 2, t et rahydro 5- benzot hi adi azepi ne %NEt hod 1;
56y, dHp 56 ) 704 (t lH) 7.10 (brd, 2H)724742 (m, 8H), 7.84 (d, NH); m/z 694.7 (M-
3-(R-4n{(S)-5-(9)-6-(R -2, 3,4,5-tetrahydroxy-6-(am nomet hyl)
tetrahydropyran (25.4 ng,0.12 mol) and N-net hyl norpholine (19 |, 0.175
mad) were dissolved in DVF (2 ml) WO 03/091232 PCT/ GB03/01742 -54 and
wat er 310 drops). TBTU (34 ny, 0.105 mol) was added and the m xture was
stirre 32 hours. More TBTU (22 ny) and

%be hoxy:23 4.5 tetrghydro-12.5.

peri odbendochipdigdptile was purified by prepar ative HPLC using a MeCN anmoni um
acetate buffer gradient (5/95 to 5 100/0) as eluent. to g%ve the title

conpound 39 TRy seBéing. OfN/I1zd1?§@r3%dIPWH?‘PhWBQﬁamSEhWBWOO%‘C Bycerbegylvat eri al s
Th t t i@l
TS SARD TR A PO 8 i T S0

mat er i EJtGH (Botl) exandded NAOE (6.007 gvi. mﬂmﬁ nictpmid the sigtue: Wik dtirfedsiveat i on, but

not a limtation, of sonme of the starting materials used in the above
react | 8ight. Thstsplygntywas removed under reduced pressure and the residue was purified by

L 50 gt SRR PR B R S Gy sasney ) 2

1, 1- D @ixecompoiidowisydbtanedidny0217g (92t By hd divhitSsol{d. NMR (400 MHz, CD;0D)
N-[ZSR) a-(t- utogcarbon )b i
0.70-0.85 (m, 6H), 1.00-1.70 (m, 121-5 10 (s, 3H), 3.90 (brs, 2H), 4.55 (s, 2H), 6.60 (s, 1H),

6.90-7.35 (m, 6H).

Method 4
1,1-Diox0-3,3-dibutyl-5-phenyl-7-methylthio-8-ethoxycarbonylmethoxy-2,3.4.5-tetrahydro-

25  1,2,5-benzothiadiazepine

To a suspension of 1,1-dioxo-3,3-dibutyl-5-phenyl-7-bromo-8-methoxy-2,3,4,5-
tetrahydro-1,2,5-benzothiadiazepine (prepared according to WO 98/38182; 0.218 g, 5 65%10™
mol) in DMF (5§ ml) was added NaSMe (0.210 g, 2.83 mmol, 95 %), and the mixture was
stirred for 5 hours at 120°C. The solvent was removed under reduced pressure and the residue

30  was partitioned between EtOAc and 0.5 M HCI. The aqueous layer was extracted twice more
with EtOAc and the combined organic extracts were dried (MgSOy) and concentrated. The
residue was dissolved in MeCN (7 ml) and ethyl bromoacetate (0.063 ml, 5.65%10 mol),
tetrabutylammonium bromide (0.018 g, 5.65*10"° mol) and sodium carbonate (0.250 g,2.36



car banoyl met hoxy}- 2, 3, 4, 5-tetrahydro-1, 2, 5- benzot hi adi azepi ne (Mt hod 2;
762 ng, 1.09 mmol) was dissolved in a mxture of TFA (6.65 m) and
triethyl swpan®91282 350 ml ). The reaction mxture was sti rP€W/GRIB/00R2 hour
and then evaporated under reduced preXsure to give 20 the title compound in
a quantitative yield (714 ng). NVR (500MHz): 0.8 (brt, 6H), 0.96-1.25 (m
6H), lmdellwére(atdded Hhe nixéize ﬁ/a5§11rfd‘d 0V%l"|)11ghﬂ.at581)-°¢ B2 {olvenirps reZnohdd (s, 3H),

38415(m 2H), 4.66 (ABq, , 5.49-5.53 (m 1 6.61@&\2 1I-1}, 7. 06
(t, 1Hyndeyradyced p l@sma ereﬁldzla ‘was pagitionpd BetyeesEBA¢ and GFM HEL Tluo. 2. 25

]'cv?k)h Og %[ fhb ]1?3(%( %gr ﬂﬂyﬁfﬁe Juits %%é?#eat%ﬁtcg&eﬁ'ﬂht%d eFlgﬁl chromatography

3, 4obsilies géﬁ'(I’:IékQ_’:t@A%r&i)t@ﬂé ﬂiehltlbdloﬁi@ﬂh@@s a colourless oil 0.024 g (8 %)
1 1 D| oxo 3 - di but 8)Z(ghenél -7-nmet hyl t hi o- 8-car bo%mst hox -tetrah
d’m -

ydrd 1NMB c ﬂ|56meéﬁb 93%16'QfmrrbtiHh22 (sn?B1)) aﬁébSd%&ol vedl
'Z”GDS.%@MM?%&&&%@ 486 A 6 A T S EaB g1 48 ot ) vere

added. The m xture was stlrred for 3.5 hours. The reaction m xture was

evapor at ed under reduced pressure. The product was purified using WO

03/ 091 Methedt3/ GBO3/01742 -55 an Isolute col um(10g, silica). The product
: ‘ . 1 0. 0 95: 5.

fraction

Wag) pUéérBhIﬁgvlﬁleﬂﬁﬁ‘?TlQ 3t4 %tﬂdﬁi/c&@ 1@5%@9&@&%@@&%@1 (109, silica). The
product was eluted wth a stepw se gradi ent using DCM Et OAc 100: 0, 95:5 then

90: 10. The &, 1plaioe<of3r,%fdtbuwirmnyldammydihma&»calibpsymceth@xx -2.84, SyteaiahIdeq 787 ny

(m a2 SrbgoliagetRaition HD7E B Hnolialsslydf il do mfPlon i 5 12
3(I8}-z4}39éx%éﬂrbo%ish 1- a‘ﬂmﬁ&n&thylzphe%i) (Mélh&ﬁﬁ (#5Bth ébbmnﬁalﬁé 6(H!mdméH) 6 56

(s, 1H), 7.04 (t, 1F) , 7. 42 (M 8H), 7. NH): nifz
694. 7 (IMOuHK)1-20niBolyehddBTY (230mg, 0. 72mm01) were added success1vely The mlxture was

a1 ST toh e AN el 450 o DAL ?ﬂﬁa&%& Sienol (i & frmg," ="

1, 1-di I
met ho xg)@%‘r%“’}? gh%ﬁ%g@g?%&?ﬂﬁy aé Cgﬁlr?%? E azepl ne E?\/@? %g%édfkﬁéh%m g,

4. 49* icﬂuﬁotmybé whashed Eti®H % Nat QOn@Omdxl ﬂétM K304 (@Q0m)/bugne @OBD)Y befdre4t nol )

and the m_ xt was stirred oye
was déeéj and concentratec{ toavo Yume of 10 ml. The fert-butyl ester of the title compound

was confirmed; m/z: 729 (M+18 (NH,")). TFA (1.3ml) was added and the mixture was stirred
20  for 4.5h and concentrated. The crude product was purified by preparative HPLC using a C8

column (50x500mm) and a gradient (40/60 to 70/30 over 40 min) of MeCN/0.1M ammonium

acetate buffer as eluent. Lyophilization yielded the title compound in 77.5% (302mg). NMR

(400MHz): 0.8 (t, 6H), 1.0-1.2 (m, 6H), 1.25-1.4 (m, 2H), 1.4-1.5 (m, 2H), 1.55-1.7 (m, 2H),

2.1 (s, 3H), 3.95 (brs, 2H), 4.6 (ABq, 2H), 5.3 (s, 1H), 6.6 (s, 1H), 6.75 (d, 2H), 7.05 (t, 1H)
25  7.15-7.4 (m, TH); m/z: 673 (M+18 (NH,")).

Method 6
4-(1-(R)-t-Butoxycarbonyl-1-aminomethyl)phenol
Sulfuric acid (1ml conc.) was added to a solution of D-(R)-4-hydroxyphenylglycine
30 (1.0g, 6.0mmol) in 1,4-dioxane (8ml) placed in a Teflon® flask. The flask was cooled to
-78°C and isobutylene (8g, 142.6mmol, condensed at —~78°C) was added. The flask was placed

in an autoclave at room temperature and stirred for 15h. The autoclave was cooled on ice



ni ght. The sol vent was renoved under reduced pressure and the residue was
purified by preparative HPLC using an MeCN / ammoni um acetate buffer as
el uent amaofiseezez dri ed. The title coqyound was obt ai ned PETGEIZO1TY2(92 %
as a white solid. NVR (400 MHz, CD3CG3720 0.70-0.85 (m 6H), 1.00-1.70 (m
12H), 2.10 (s, 3H), 3.90 (brs, 2H), 4.55 (s, 2H), 6.60 (s, 1H), 6.90-7.35
(m 61befordviiched Ehelkxcess Bobutylede Sradialowyd toevapaalland tireeempirtidg swldiaat hox
c~yl met hoxy-2, 3, 4, 5-tetrahydro- 25 1 2,5-benzothi adi aze To a suspensi on of
1, 1- di ®»spaured iftp @ﬂmousNaﬁﬁ@M?Dmlbmsi\8%@%6%9 wythgliethy] ether to remove

tetrah - t.hi adi [ - - cor.di bg.. 82;
0210 HR by R b DGR R NSRRI AT R AR A=l Qo M HH O3
mol ,  9&d ¥bs exrdtddheitidisthyt @hevaSx7 Sl rTietbrEatic phade wras washed0i bilie sol vent
was_renoved under reducedegressure and the residue 30 was partitioned

bet heefried aptcansentortesl. iThejochtained progygenessrernyyielizagin dghylethatherdpe Maser e

wth E t C i i C rd ad Wﬁ
concenp%%%ﬂ%)ﬁl?@%r(gw%m%@&wﬁg% vggﬁ’i hﬁ\}gg@(’g'g 21(al “et S/?ﬂjj

br onvaggiaxd. (0. 063 m, 5.65* 10-4 nol), tetrabutyl anmoni um brom de (0.018
g, 5.65*10-5 nol) and sodi um carbonate (0.250 g, 2.36 WO 03/091232

PCT/ (B03/ 01742 -56 mmpl ) were added. The m xture was stirred over night at
80C. The solvent was renoved under reduced pressure and the residue was
partitioned between EtOAc and 0.5 MHCI. The organic |ayer was washed wth
brine, dried (MJS™4) and concentrated. Flash chromatography on silica gel
(Hex: Et OAc-6: 1) gave the title conpound as a colourless oil 0.024 g (8 9.
5 NWR (400 MHz, CDC13) 0.70-0.85 (m 6H), 0.90-1.70 (m 15H), 2.10 (s, 3H),
3.90 (bs, 2H), 4,20 (bs, 1H), 4.25 (g, 211), 4.65 (s, 2H), 6.55 (s, 1H),
6.95-7.35 (m 611). Method 5 1

1- Di oxo- 3, 3-di butyl - 5- phenyl - 7-nmet hyl t hi 0-8-f N- ((R) - a- car boxy

4- hydr oxybenzyl) 10

car banoyl met hoxyl - 2, 3, 4, 5-tetrahydro-1, 2, 5- benzot hi adi azepi ne

1, 1- Di oxo- 3, 3-di butyl - 5- phenyl - 7- net hyl t hi o- 8- car boxynet hoxy- 2, 3, 4, 5-tetrah
ydro 1, 2, 5- benzot hi adi azepi ne (Method 3; 295ngy, 0.58mmvl) was dissolved in
10 M DCM 4-(1- (R -t-Butoxycarbonyl-I-am nomet hyl ) phenol (Method 6;

160ng, O0.72mmol ), 2,6-lutidine (1401, 1.20mmol) and TBTU (230ng, 0. 72nmol)
wer e added successively. The m xture was 15 stirred for 3h. Additional
4-(1-(R) -t-butoxycarbonyl -1 -am nonet hyl ) phenol (Method 6; 10ng, 0.04mmol)
was added and stirring was continued for 2h. DCM (20m) was added and the




solution was washed wi th 5% NaHCO3 (20nil), 0.3M KHSO4 (20nti), brine (20nil)
before it was dried and concentrated to a volune of 10 m. The tent-butyl
ester of wbaswptBe conpound was confirmed; mz: 729 (M-1@CTMNHOB/017HEA
(1.3ml) was added and the nixture wasS&tirred 20 for 4.5h and concentrat ed.
The crude product was purified by preparative HPLC using a C8 columm
(50x50@mimsand a gradient (40/60 to 70/ 30 over 40 min) of MeCN 0. 1M

anmoni um acetate buffer as eluent. Lyophilization yielded the title
compound in 77.5% (302ng). NVR (400MHz): 0.8 (t, 614), 1.0-1.2 (m 611),
1. 25- 1y We Adhd)is: 1-4-1.5 (m 2H), 1.55-1.7 (m 2H), 2.1 (s, 3H, 3.95
(brs, 211), 4.6 (ABg, 2H), 5.3 (s, 1H), 6.6 (s, 111), 6.75 (d, 2H), 7.05
(t, 1H 25 7.15-7.4 (m 7H); mz: 673 (M18 (NH4+)). Method 6

4-(1- (R -t-Butoxycarhb nyl-l- m nonet hyl ) phenol Sulfuric acid (Iml conc.)
was® added t & SPrEURE PEFPrERlagIy R) - 4- hydr oxyphenyl gl yci ne 30 (1.0g, 6. 0ol )
in 1,4-dioxane (8nl) placed in a Teflon(r) flask. The flask was cooled to
-78C and i sobutyl ene (8g, 142. 6muj ersed at -78C) was added. The
flask was placed in an autocRave kt ©6 enperature and stirred for 15h.
The aut ocl ave was cool ed on iceYW RPCT/ GB03/ 01742 -57 before
opened. The excess i sobutyl eneg ,evaporate and the renaining
solution was poured into aqugou Onl) and was extracted with
di ethyl ether to renove formed by yRThe aqueous phase was slightly
acidified to attain pH=10 using 2N aRd was extracted with di et hyl

et her (3x75nl). The organi c phase hed with brine, 5 dried and
concentrated. The obtai ned product ¢ ecrystallized in diethyl

et her/ hexane. Mass: 0.55g9 (41%. R-T600MHz, CDC13): 1.45 (s, 9H), 4.45
(s, 1H), 6.8 (d, 2H), 7.25 (d, 2H); mR*», 224. WD 03/091232 PCT/ GB03/ 01742
-58- Clains What we claimis: 5 1. A((I:)orrpound of formula (1): 6 0 Rv R5 N
o]

wherein:
R is selected from hydrogen or Cy.salkyl;

10 One of R! and R? are selected from hydrogen or C;.¢alkyl and the other is selected
from C,¢alkyl;

R* and R” are independently selected from hydrogen, hydroxy, amino, mercapto,
Ci.ealkyl, C;.¢alkoxy, N-(Cysalkyl)amino, N,N-(C.galkyl),amino, CyalkylS(O), wherein a is
0to 2;

15 R? is selected from halo, nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto,
sulphamoyl, Cyalkyl, Cy.¢alkenyl, Casalkynyl, Cy.galkoxy, Cy.galkanoyl, Cy.galkanoyloxy,
N-(Cy.galkyl)amino, N,N-(Cy.salkyl),amino, C;_salkanoylamino, N-(Cygalkyl)carbamoyl,
N,N-(Ci.salkyl),carbamoyl, Cy.¢alkylS(O), wherein ais 0 to 2, Ci.salkoxycarbonyl,
N-(Cygalkyl)sulphamoyl and N,N-(C;.¢alkyl),sulphamoyl;

20 vis 0-5;

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

I
Rl; NJ\M‘X_
| R’

9
RR8

IA)



(Rz)v (I) wherein: R' is selected fromhydrogen or Cl_6al kyl; 10 One of
Rl and R2 are selected from hydrogen or Cl_6al kyl and the other is selected
from Cl_6ablogh912R and Rs' are indepeg ently sel ected frorChGBIOYEN?

hydr oxy, am no, nercapto, Cl_6al kyl?} _6al koxy, N-(Cl_6al kyl)ani no,

NN- ( C1_6al kihl)Zam no, Cl_6al kiéS(O) whereln ais Oto 2, 15 RZis

sel ected fr &nandRS and iher@herof Riand IR/ dwoingdepeademty, selmtelddm hypdmganbsib,

K 6 6al k :
i ol Pt PHHCCREER anbhr SRYY et P PG RRLL Gty | ) 2 N,
Cl_6al @@ﬂkér@m@}qu&hﬂoa_@ﬂ&dxyl @p@lmaﬁyt alﬂnbbleg}ﬁ?ékaéi@%%ﬂrﬁﬁmyl
Cl 6al kyl S(O'a wherein a is Woxycar

N- ( C1_6aV#Si-yadinilptnainey Ci- eﬁﬂi@ﬁnma(mllo Gé(cksshljiglémrlphmmw 20 v is 0-5; one of

Rt AR oSS LS Ve i . B By 001282 - 99
sel ect ﬂdﬁdlr(,@mrylbwb}ﬁgﬁm alP V- (clrgh 9 qu}aaa'ﬁeyl Ozl&gﬂ; | enyldeRﬂQnd tﬁ?&@l@%?{f

carb lr{lémcag) sul phanoyl Bal kyl, ynyl’,
Cl_ 6a| Boklyd b eptioally s@stm& an oyﬂbolxyy ohe Qlﬁhofadkllzyl ) ani no,

N, N- (Cl1_éal aI ka (Cl 6al kyl ) car banoyl

NN- (O 6al k§iy 2‘531?]3@@%%( &%@( f%N-Br &Wdéogeg Of)ctlﬁaﬂg 2hd biso-
Cl_6al goxycarbonyl, N (C _ 6a| kyl ) sul pham)yl and NN- (Cl _6al kyl) 2sul phanoyl ;
wherein R3 and R6 and the other of R4 and R5 may be optionally substltut ed
onl&arbon bRiugd ivaryhor l@tmmyl Xvtiesein Bing AN atjonally S{t6)itutecoon eabidoRa) -

wherein Ra is hﬁgﬁt @eﬁn o 6a|?{§ and b is 0- 2; 10 Rng Ais aryl or
het er o3PS/ 7% ite tsnsg‘? eﬂtq onal |y substituted on carbon by one or

1S S0 g A e By S
nor e s sistitutedson irtsosl lgmlecbrfmarerslmsﬁtueatsde}aued &iom RY’; smd @herein if said
heterocyclyl contains an -NH- group, that nitrogen may be optionally substituted by a group
15  selected from R®;
R®is hydrogen or C,.¢alkyl;
R’ is hydrogen or C;.galkyl;
RY s hydrogen, halo, nitro, cyano, hydroxy, amino, carbamoyl, mercapto,
sulphamoyl, hydroxyaminocarbonyl, Cy.jpalkyl, C;.jealkenyl, Cy joalkynyl, Ci-10alkoxy,

20 Cy.gealkanoyl, Cy.jpalkanoyloxy, N-(Cy.jpalkyl)amino, N,N-(C;.jpalkyl);amino,
N,N,N-(Cy.jpalkyl)zammonio, C;.jpalkanoylamino, N-(C;.jpalkyl)carbamoyl,
N,N-(Cy.jpalkyl),carbamoyl, C;.19alkylS(O), wherein ais 0 to 2, N-(Cy_jpalkyl)sulphamoyl,
N,N-(Cy_jpalkyl)zsulphamoyl, N-(Cy.jpalkyl)sulphamoylamino,
N,N-(Cy.0alkyl)osulphamoylamino, Cy.jpalkoxycarbonylamino, carbocyclyl,

25  carbocyclylCi.jpalkyl, heterocyclyl, heterocyclylCy.joalkyl,
carbocyclyl—(C1-10alkylene)p—R21-(C1_10a1kylene)q- or
heterocyclyl—(C1_10alkylene)r-R22-(C1-1oalky1ene)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

30 R* orR"isa group of formula (IB):



het erocycl yl contains an -NH group, that nitrogen nay be optionally
substituted by a group 15 selected from R20; R8 is hydrogen or Cl_6al kyl;
R9 i s hyowogemors2 C1_6al kyl ; R10 is hydrogen, hal o, nitroPCEGBU/01T3Ydr oxy,
am no, carbanoyl, nercapto, sul pham8fl- hydroxyam nocarbonyl, C1_10al kyl,
C2_| oal kenyl, C2_I oal kynyl, C _10al koxy, 20 d _I oal kanoyl ,

Cl | oal kanoyl oxy, N (C1_I oaI kyl ) am NN- (CL_ oal kyl ) 2ani no,

N, N, N- (A _| oal kyl ) 3anmoni o, Cl1_ 10a R)y am no, N-(C _|oal kyl) carbanoyl ,
N, N- (C _| oal kyl Y 2carbanoyl, Cl_lo a wherein ais 0to 2,

N-(Cl _10al kyl ) sul phanoyl, N, N-(C kyI ) 2sul phanoyl ,

N- (C1_I oal kyl ) sul phanmoyl am no, N, N-(C];& 10al kyl ) 2sul pham)yl am no,

Cl_| oal koxycar bonyl am no, carbocyclyl, 25 carbocyclylCl 10al kyl

het er ocycl yl, heterocyclyl Cl1. 10al kyl (IB)car bocycl yl - (C1_I oal kyl ene) p- R

21- (G -1 oal kyI ene)q or heterocyclyl-(d _| oal kyl ene)r R22-(d -ioal kyl ene) S ;
wher ei ¥ ‘is optionally substituted on carbon by one or nore

substi t uent g1s; e and wherein if said heterocyclyl contains
an -NH gr o&p,lgthﬁalto%%?troggemy be optionally substituted by a group

sel gcted fr @t adRR24e mdepdﬁﬁentl}sse&‘c@ddmm bydrbgemhala qarmnow@unmmgy]zsz
PCT/ (B0Q3/01742 -60 R 33 R12 QP& Qﬁ EI’GI R11 i s hydrogen
or C1 @ahdéy‘lyl @lﬁilﬂené(h@mﬂk@ﬁ’b qlﬂ@@ﬁéﬂﬂ t(pﬂrwg YOERBEPYlom hydr ogen, hal o,

b |,
G P oannch I RIDER ey RO Sert i KON 2 NGO hamarl,
Cl. 10alnkyX6( alkyWssatpbimogl, Vs((. 15abky2)sulbﬂ=14rﬁ.‘d)ylélﬁﬁiokyl )sul phanoyl ,

N, N- (C1_10alky1) 2sul ph |, N (CL.10alkyl |
N, Moﬂ@%m%lﬁy@isﬂ p%ﬁam) iR ﬁarboag;ﬁggﬁ#gspgy ngycﬂ“glRB WAEPei n R12

mord s iEPddn SRR RaREeY 0%%’?‘9“%’%&?31?%?'3 ‘.5%@‘%3%&6%2‘?2 PR "
cont ai Rfd dhereMdHf sgddeerodybiat cantdinogeNHregrolyg tiqymiteopeh nyay eulpsivndliyt ed by a
group SsSll)s%(t;l;[teecfi b}]: ert gggu}?%glected from R?;
R is selected from hydrogen, halo, carbamoyl, sulphamoyl, hydroxyaminocarbonyl,
C1.j0alkyl, Ca.q0alkenyl, Cy joalkynyl, Ci.joalkanoyl, N-(Cy.jpalkyl)carbamoyl,
15  N,N-(Cijealkyl),carbamoyl, Ci.10alkylS(O), wherein a is O to 2, N-(C;.10alkyl)sulphamoyl,
N,N-(C1.10alkyl);sulphamoyl, N-(Ci.jpalkyl)sulphamoylamino,
N,N-(C1.10alkyl)2sulphamoylamino, carbocyclyl, carbocyclylCy.joalkyl, heterocyclyl,
heterocyclylCi.joalkyl, carbocyclyl-(C1.10a1kylene)p-R27-(C1_10a1kylene)q- or
heterocyclyl-(C1-10a1kylene)r-R28-(C1-10a1kylene)s-; wherein R™ may be optionally substituted
20  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 (IC):

RiﬁN

Lis
Ic
25 R is hydrogen or Cj_salkyl; and R is hydrogen or Cygalkyl; wherein RS may be
optionally substituted on carbon by one or more groups selected from R*; or R* and R*
together with the nitrogen to which they are attached form a heterocyclyl; wherein said

heterocyclyl may be optionally substituted on carbon by one or more R*; and wherein if said



R14 is selected from hydrogen, halo, carbanoyl, sul phanoyl,

hydr oxyam nocar bonyl, Cl _10al kyl, C2 1loal kenyl, C2_10al kynyl,

Cl_10al kawoyB/ot#3Z C1. 1oal kyl ) car banmoyl , 15 NN- (Cl_1loal kyl PecazByamomk
G _loalkyl S(Oa wherein ais 0 to 2,-@-C1.10al kyl ) sul phamoyl, N, N-(C
1 10al kyl ) 2sul phanmoyl, N (C1. 10al ky1) sul phanoyl am no,

N, N- ( Cﬂ;et&ﬁ»aydiyll coamitspinalibl gaoip) that sisopercyay e pptiaraliy sylestipdt€libylp glokip| |
het erocycl yl heggerocycl yl C1_1l1oal kyl, carbocyclyl-(Cl. 10al kyl ene) P
R27- ( Ciclecied ii@m e)q or het erocyclyl (Cl_l oal kyl ene)r

R28- (C1_10a] ky} gng,}lg;rem \3(8%%&% ﬁ%s i - BE Sgﬁ%opg%%ﬂsubstitut ed 20 on

carbon by oné or’'nore s ecte rom and wherein if said
het er ocycl yRY gof)tRd? e ar>; RFY, mlramm”rafaamdespehdmmermedtﬁmnomo an@d) y
substltuted %pa group sel ected from R30; or R14 is a group_of formula
(13 eyanm XYRABING, p@})arzgylmsrcaBtOhgpéwf@gml &yd@rymwrbowﬂrdcmfékﬁ

hydrog al k 0 car bon
by one 61‘°a g? B’uﬂégn}él\l\? § f@ﬁ?%fgﬁ 2 %%EQH%&QIZW&S} %&nl\?\% h the
ni trogeuwio,. Mkyi)zahhﬂy NNV aslk@tbafndioniq G géaticamoylahing, Wher ein said
heterog’{Ycl yl may be optionally substituted on carbon bé%one or more R37;

and wh @moaﬂlfﬂ}%HW 0BV491-ratkyPperbempeyl 61 70kyIS@). Wheteingdy 019 s cont ai ns

el ot Sa ReffionsiBhabll SAETC(RARABHAER VXCTRRODMbE A rfnl O
dififer @\nNﬂ(CRQQZkaBz']sﬁlphﬁﬂqaylaﬁQlﬁo W@lkoﬁsz&,rbcﬁ@mﬂd, daai)cgcﬂyl i ndependent | y

sel ected fromhalo, nitro, ano, hydroxy, am no, carbanoyl, nercapto,
sul phaseppsychydr. mﬁ%‘?\"ﬁﬁiﬁh’@ﬂni}ﬁ“%ﬁ@@&h vl 2 | oal kenyl, C2_Ioal kynyl

G _l oal kox I A , N-(d _I oal kyl '
N N- ??: %8%/}{ @*? ﬁiké{g 0%11\3'2 %F@,@%ilg&ﬂ‘%f?ggmm( o, C(ialogtl %(gnmonloam no,
N-(Cl Ih@@fdéyélypml @em@%én 2 ((CL1ohlgleky)l-) atarcheROyR S, RIS REGRRY IR%%/ afh wher ei n

aisOto % al& 1) sul phanmoyl , NN-(Cl . 10alky1l) 2sul phano
N- ( Cl . 20&R ymaty;mmd i-lmmmneﬂ@y qukstitated|onparipn by e oF BI96 R and

100 S A I S oul SR e
R32- ( Chubspltkbeh gﬂdﬂlp@élected from R*

RZI, RZZ, R27, RZS, R or R*® are independently selected from -O-, -NR36-, -S(O)x~,
NR¥C(O)NR-, -NR*C(S)NR*-, -OC(0)N=C-, -NR**C(0)- or -C(O)NR*-; wherein R*® is
selected from hydrogen or Cjgalkyl, and x is 0-2;

20 p, q, r and s are independently selected from 0-2;

R is selected from halo, hydroxy, cyano, carbamoyl, ureido, amino, nitro, carbamoyl,
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,

25  mesyl, N-methylsulphamoyl, N, N-dimethylsulphamoyl, N-methylsulphamoylamino and
N,N-dimethylsulphamoylamino;

R? R* R? R, R¥ and R are independently selected from Cy.galkyl,
Ci.salkanoyl, Cy.¢alkylsulphonyl, C_salkoxycarbonyl, carbamoyl, N-(Cy.salkyl)carbamoyl,
N,N-(Cyalkyl)carbamoyl, benzyl, benzyloxycarbonyl, benzoyl and phenylsulphonyl;

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



het er ocycl yl - (O _10al kyl ene)r R33-(C -ioal kylene)S ; wherein R17, R18, R19,
R23, R25, R29, R31 and R37 may be i ndependently optionally substituted on
car bon byworg/oen3zore R34; and 15 wherein if said het erocycmytBosont4ai ns an
-NH group, that nitrogen may be opti®hally substituted by a group
selected from R35; R21, R22, R27, R28, R32 or R33 are independently

sel ect gd fr angonipound WREGmulx @ 4 Kaimed iINRIGR(I YRGB R is INTBEEen D HR36-
-OC(ON=C-, -NR36C(O- or -C(ONR36-; wherein R36 is selected from

hydr ogehargraceuticgBy redeptablechali, sobvats., solvatg ofsuch a saltgs@ psodav therp@épendent | y
selected fromO0-2; R34 is selected from hal o, hydroxy, cyano, carbanoyl,
ureido, amno, nitro, carbanoyl, nercapto, sul phanmoyl, trifluoronethyl,

trifl ugr onetdhevsiypoueioh Ydrmuld (Iyhs climeicd ax ¥ithe2 o eMims 1 6t D¥heredd RY hnd RE hgnyl
formyl, acetyl, formam do, acetylam no, acetoxy, mnethylam no,

di net hypérhuty or nphemraceeticals aengbtablq st giokests polyatelsd seshl a sabkr layirediig

nmet hyl ul‘%t}i nyl, 25 mesyl, N-nethylsul phanoyl, N, N-di net hyl sul phanoyl ,

N- net h@?eg phanmoyl ami no and N, N-di net hyl sul phanoyl am no; R20, R24, R26,
Rao, R35 and R38 are independently selected from Cl_6al kyl, Cl1_6al kanoyl ,
Cl_6al kyl sul phonyl, Cl1_6al koxycar bonyl , carbanoyl, N—(C1_6aIKyI)carbanDyI,
N, N- ( C#. 6al Ky¢onpaund mﬁvr,mwkeﬂiw claiped iy pakgusaafisdaipis 1-beherein Raand RY are

h I h | 30 ticall t abl | &, | vat e, | vat
o OADReh o7 B RS SHS R PBOE e b ST © (307
conpounehdhg fefdwl @ (1) as clainmed in claim1 wherein R' is hydrogen or a

pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodrug thereof. 3. A compound of formula (1) as clainmed in either of

claims .1 or 2 wherei,n Rl and re .5 both b l. or har maceutically
ccoept dbl o earmpagp pLfamileil i dgeadnan drecdidoimd 1P RRERIIGE dtidr oot 4.
A conpaHiehREuticalliHERpable a8, olvatd 86l vhtE o BYChO 1t a(bhﬁlrﬂ? thbredfWherein R
and RY are both hydrogen or a pharmaceutically acceptable salt, sol vate,

sol vate of such a salt or a 10 prodrug thereof. 5. A compound of formula
(I')y.as clained in any_.ane of _clains 1-4 wherein.v i ra.s 6

T mmdeut | carypsa st afa ottty SiS e 0y BERRR Lapd R e o
pr odr ugotRdesHen ot 8 Bgmﬁce&mya&egﬁabk%m}sbm@, Yol@dte of ficdhBkaithrany one of
claims 1-7 "'wherein and R6 are both hydrogen or a pharmaceutically
accept phodeugtheteof.sol vat e, sol vate of such a salt or a prodrug thereof.

7. A compound of formula (I) as claimed in any one of claims 1-6 wherein R*is
20  methylthio or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug

thereof.

8. A compound of formula (I) as claimed in any one of claims 1-7 wherein R’isa group
of formula (IA) (as depicted in claim 1) wherein:
25 X is -O-;
Ring A is aryl; wherein Ring A is optionally substituted on carbon by one or more
substituents selected from R18;
R’ is hydrogen;
R is hydrogen;
30 R’ is hydrogen;
R¥isa group of formula (IB) (as depicted above):
R is hydrogen;



7. A conpound of fornmula (1) as clained in any one of clains 1-6 wherein R4
is 20 methylthio or a pharmaceutically acceptable salt, solvate, solvate of
such a sawD oet93prodrug thereof. 8. A compound of fornulPaT(@Bo3as74el ai med
in any one of clainms 1-7 wherein R5 4@ -a group of fornmula (1A (as
depicted in claim1l) wherein: 25 Xis -0-; Ring Ais aryl; wherein Rng Ais
optional | y RithsHiR'@heRdnpehdnboRelbite® AOnliydi®e or Ehatliy;uent s sel ected from
R18; R7 is h¥4(1rogen; R8'is hédrogen; 30 R9 1s hﬁdrogen; R10 is_g group of
formul a (I BR (iaseleespd fromdCiabild) carbayelyl - nalkylsgd hetersoy el 3k giderespR

PCT/ GB03/ 0174 =63 - and R13 a I ndependent.! e m, nogen or
a | oalRy P OpHopally Sgléﬁjfé%t?éan f?rg?ﬂ §S+%%ﬁ Iﬁéﬁe,su{é‘%}t %%Sygg F%%/feg%ﬁ%a K)r(}?[ ﬁand

het er ogyCdrihp ofRELEIATIELGs ds@dteBab&RYj onal |y substituted on carbon by one
or nore substituents selected fromR29; or R4 is a group of formula (I1Q)

(asS depi ct eB and\RJ togstira withitke wiregerigevhich they are attaehedi form gdwteresydlich t hey

are attached forma heterocyclyl: .. wherein .said heterocyclyl be
opti on¥ PVIHSWH@??%WP@YI%W%WJ%IWW %Jﬁ’étl%%dr?grc@r%ﬂy OHC|¥)§ '%’r °R18, R29 and
R37 are indgpendently selected fromhydroxy and N-(Cl_10alkyl)carbanoyl;

wherein R18, 8R2’99 and 3I$37 may be independently optionally 10 substituted on
carbon by oR&,8f amskR’’ Rexindensdderaly selecied i ydroxyoandA conpound of fornul a

SRS ettt T R e G S S B D S AR e
bojd hyisQ885H on EfbdSbyBicbrnhdit R>*;aRd

R* is carbamoyl.

9. A compound of formula (I) (as depicted in claim 1) wherein:
R' is selected from hydrogen;
15 R! and R? are both butyl;
R* and R” are both hydrogen;
vis0;
R? and R® are both hydrogen;
R* is methylthio; and
20 R’ is selected from: ,
N-{(R)-0-[N-(2-(S)-3-(R)-4-(R)-5-(R)-2,3,4,5,6-pentahydroxyhexyl)carbamoyl]benzyl }
carbamoylmethoxy;
N-{(R)-0-[N-(2-(S)-3-(R)-4-(R)-5-(R)-2,3 4,5,6-pentahydroxyhexyl)carbamoyl]-4-
hydroxybenzyl }carbamoylmethoxy;
25  N-((R/S)-0-{N-[1-(R)-2-(S)-1-hydroxy-1-(3,4-dihydroxyphenyl)prop-2-yl]carbamoyl }-4-
hydroxybenzyl)carbamoylmethoxy;
N-[(R)-0-(N-{2-(S)-[N-(carbamoylmethyl) carbamoyl]pyrrolidin-1-
ylcarbonylmethyl }carbamoyl)benzyllcarbamoylmethoxy;
N-((R)-0-{ N-[2-(3,4,5-trihydroxyphenyl)ethylJcarbamoyl } benzyl)carbamoylmethoxy; and
30  N-{R)-0-[N-(2-(R)-3-(S)-4-(S)-5-(R)-3,4,5,6-tetrahydroxytetrahydropyran-2-
ylmethyl)carbamoyl]benzyl }carbamoylmethoxy;

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



20 R5 is selected from N-{

(R-a-[N(2-(9-3-(R-4-(R-5-(R -2, 3,4,5, 6- pent ahydr oxyhexyl ) car banoyl | ben
zyl } cawbanwo9yi2aet hoxy; N1 PCT/GB03/01742
(R-a-[N(2-(95)-3-(R-4-(R-5-(R) -2, 364;5, 6- pent ahydr oxyhexyl ) car banoyl ] - 4-
hydr oxybenzyl } carbanoyl nmet hoxy; 25

N- (R $D: a- {ANedrd %dtﬁhozfdrﬁ)lﬂalflhyéié&é‘d’frbm(?’ 4- di hydr oxyphenyl ) prop- 2-yl ] car ba
moyl } - 4- hydroxybenzyl ) car banoyl net hoxy;

N[(R) T Diexos, @@bl{tﬂl-ﬁg plmnbhﬂmdﬂmﬂm@(ﬁfe{am?ﬂw@@rﬁ - @)4RN LR)-
car carba {oamoy' e

KI— ((R Q?ﬁ{, ;f}ﬂtagbgfr%y]%qxgﬁ%% @éﬁ}g}wﬁ @f@@z{(]ygg@tb%ﬁéﬂ 3,4,5-tetrahydro-1,2,5-
en
) -

} benzybreaiR it hoxy; and 30 N-{
(R-a-[N-(2-(R-3-(%5-4-(9)-5-(R) - 3 4,5, 6-tetrahydroxytetrahydropyran- 2-

yl n¥t h)’tll)-EmXbr'ﬂMﬁubﬁfﬁzpﬂen}/I T-andtiayinbyo- th(QRya-[w (2a(sglxaqm&p guts-e).ly
sol vate of such a salt prodrug t hereof. WO

accept alt
03/ 0812%2‘ie %%Wee@bﬁgf@i%%yl)c%mwﬂ Ahdéﬁ@fszysbﬂmyldozarbmw}math(oxy) $3Mcet ed from

52 B ol e 1 o

2,3,4,% 169mntmmmu sy l)mdﬂ@mwk It - -
car ba | met hoxy) 20})1 hmg %,et rahydro- 1 2 qgmmg)}exn{zj\ét[lhl(%)dlze(lg)e[l)lh%dmxg1

1, 1- Di bk%- dﬁﬂYﬂIfdﬁYeryl)ps)ppmﬂ%rbammi%ﬁyﬁm}@b@zmca{rbamoylmethoxy] 2,3.4,5-

R -
(2 %OZ %[t\%ﬁ%dréﬁé rr?x())t/ %4(1% cal’ bam)yl] 4- hydr oxybenzyl }
banbylDeikb ibd t .
I 1-bi oxo 5, 3@5?Eut e R BT T CEBB 5. (5.
- hydr oS‘@Ib41m03(1B)ymﬂdmybybmjvpnﬂnselbylb}aaﬂaamoyl)permyﬂcdrbamWImbthoﬁy}12 Sr%y benzyl )¢

b 10 tetrahyd ,2,5-b t hi adi 1,
"D ovo AN S BewiladiBierieie ey L 005 (N LCR) o (NG P
2- (9) - [ M-1970R6 BEBIBLER A le}l1ﬁﬁfea@{m@éwr(gg'&mzl@alfarbonyl met hyl }

car banoyl ) benzyl ] carbanoyl et hox

t ely ahipdvydrokyphedyhethylgeanh i yd feprylgarbamoylmethoxy]-2,3,4,5- -tetrahydro-1,2,5-
1, 1- Di 9X0- dlbutyl 5- phenyl - 7rrethy|th|o8[N-((R) a{N—[2(345- 15
tri hyd %‘fﬁf’h ] car banoyl

}b‘if‘éy%ﬁ?%;e%@é”;‘hl’“ﬁy? P TP PRI ey 3T A G 3Ygzert ner and

(R -a- $NJ,—S(6}te(uﬁblycﬁeﬁ)ﬁétfﬂaydﬁ))yﬁn(ﬂ)lmethyl)carbamoyl]benzyl}carbamoylmethoxy)
3, 4, 5n§ tﬁir ahydr oxyt et r ahydr gpyr an- 2-yl met hyl ) car banoyl |’ benzyl "}
car ba 914 0-1,2,5-benzothiadiazepine;

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

11. A process for preparing a compound of formula (I) as claimed in claims 1-10 or a
pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof which
process comprises of:

25  Process 1): for compounds of formula (I) wherein X is -O-,-NR? or -S-; reacting a compound

of formula (IIa) or (IIb):



2,3,4,5-tetrahydro-1, 2, 5- benzot hi adi azepi ne; 20 or a pharmaceutically
acceptabl e salt, solvate, solvate of such a salt or a prodrug thereof. 11.
A processwbas/oprepari ng a conpound of fornula (1) as cl ai mea/GBusolazns 1-10
or a pharmaceutically acceptable sabf, solvate, solvate of such a salt or
a prodrug thereof which process conprises of: 25 Process 1): for conpounds
of fornmula (1) wherei nRg( IS -NRa or -S-; reacti Bg a corrpound of
formula (11a) or (11b)7 Q%/ 03‘1232 PCT/ GB03 1)7&2, B5- 6 R5 R O-SO RV 60
/ORv S- N Rl HXRN SﬁbN/ R? HXHXR' RN \1\§RR§6RYR(R2)V
(Rz)v (lla) (Ilb) a co d of for II) BL DR9 13N R?
n R 5 (1) V\/nerei s a di Aaceabl e g ProcegSs,2): reacting an

acid of fornula * :ExRGO\ HONX S NRL 7
R$ SAN RI R?F\’ZHOF\’Z3 RY
R R?
R?, R?),
(IIa) (IIb)
with a compound of formula (III):
0]
L L
RION )L[\ﬁn
R R R’
5 (I11)
wherein L is a displaceable group;
Process 2): reacting an acid of formula (IVa) or (IVb):
6 v 6
v Yogs R Kogsd R
X ~N ) R’ S\N 1
HO n R 7 R
R’ R? HO R?
N Rx X N X
R3 Ry O R3 Ry
R, R,
(IVa) (IVb)

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

R§ |9;NH
R |
R8

V)



NR XNRx RERYOR3RY (RZ)v (R2)v (lVva) (IVb)
with an amne of formula (V):

derivati ve thereof;
03/ 091232WB@3Hh0RBB/ 01742

-66 Process 3):

10 or an activated
?NH R RO (V); WD
for conpounds offCrarBoloar4¢ 1 )

wherein R10 is a group of forrmula (I1B§§-reacting a conpound of fornula

(Mla): 6 O-~0 R 5\ RRL ORSR/ SN RONI/ R HOnXNX 3 RR A
(Rz), Probea) 3)bfaricotpblinds D fenbulO) wiekdth RMGs X gRbupRe N @)LreRtB o /| R2
NR R3RY (R, VIb))
compound of formula (VIa):
6
ox R
RS S\N
O R® R’ R
R? |
N R?
HO nX N R
y
O R3 R
R?),
(Vla)
5 or(VIb):
6
0 Rogs R
HO J\MX S~N .
N n R
R? |
O R8 R’ R?
N R*
R? ;Z R’
R?,
(VIb)
with an amine of formula (VII):
R13 RIZ
183
R ITIH
R
10 (VII)

Process 4) for compounds of formula (I) wherein one of R* and R® are independently selected
from Cy.galkylthio optionally substituted on carbon by one or more R'’; reacting a compound
of formula (VIIIa) or (VIIIb):



with an amne of formula (VIl1): RI3 Rl12 R1L NH R11 10 (VIl) Process 4)
for conpounds of fornula (1) wherein one of R4 and R5 are independently
sel ect ed wDroe/v1232 6al kyl thi o optionally substituted on caPb@rGHsg/oone or
nore R17; reacting a conpound of fognula (Villa) or (VIIIb): WO 03/091232
PCT/ GB03/ 01742 -67 R60\ /OR~-6 /ORV RS~-SNRLL\SNR1 / R 41/
RRLNRKRNR R3 RYR3 RY (RZ)V(Rz)V(VIIa) VIIIb) whereinL is a

di spl aceabl e group; § CI)"l of formula ( X)G\ R'5 (1X) wherein Rm

is O _6alkylthi _pptlon Lﬁu stltut ed q carlbon Syjqfne or nore R17; or
Process 5): for " f\faoprdul a (1) why R14 “\s_R'group of formul a
(1Q; reacting a lorrpo nd of ormul a ( Xa) D\ O RV Eg. SN R13 R12 O
RO R8 R7 R NN /AR A RKARX )
R
R3 RY R3 Ry

®), ®?),
(VIIIa) (VIIIb)
wherein L is a displaceable group; with a thiol of formula (IX):
R™-H
5 (IX)

wherein R™ is Cy.¢alkylthio optionally substituted on carbon by one or more R”; or
Process 5): for compounds of formula (I) wherein R%isa group of formula (IC); reacting a

compound of formula (Xa):

\'
5 O\\S//\N’R
RIS Rno 1|18 R’ Rzl
HO N R
N nX M R™®
o) 1'{“ 0 R3 R’
R,

10 (Xa)

15



(Rz)V 10 (Xa) 15 WD 03/091232 PCT/ GB03/01742 -68- or (Xb): 11 AOR O ~O
R S NX NR HO12R9NNRS$7O0RI / R MR R3RY (R)v (Xb)
with an awormg/oof23formula (Xl): ib R~ NH R15 (XI) andpChasBsapiae if
necessary or desirable: i) convertipgga conpound of the forrmula (1) into

anot her conpound of the fornula (1); and/or i) renoving any protecting
gr oups; (gg j/or 10 iii) form ng a pharmaceutically acceptable salt, solvate,
sol vat® ‘'such a salt or a prodrug. 12. A conpound of the fornula (1), or

a pharmaceutical |y accept abl

prodrug thereof, as clai ql'

medi canent. 15 13. A orrpm(iﬁn

acceptabl e salt, sol yate, ppol Vv
R3 12

t, solvate, solvate of such a salt or a

y qQne of clgjns 1 to 10 for use as a
¥ fonmula (1),
- eN‘ X
9 n
R | R7

v .
@Qg/ h/ﬁ maceutical ly
R%0 © RS

HO

R RY
(R?),
(Xb)
with an amine of formula (XI):
RlﬁlT]H
15
5 R
(XT)

and thereafter if necessary or desirable:
i) converting a compound of the formula (I) into another compound of the formula (I); and/or
ii) removing any protecting groups; and/or

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

12. A compound of the formula (I), or a pharmaceutically acceptable salt, solvate, solvate
of such a salt or a prodrug thereof, as claimed in any one of claims 1 to 10 foruse as a
medicament.

15
13. A compound of formula (I), or a pharmaceutically acceptable salt, solvate, solvate of
such a salt or a prodrug thereof, as claimed in any one of claims 1 to 10 for use in a method of

prophylactic or therapeutic treatment of a warm-blooded animal, such as man.

20 14.  The use of a compound of the formula (I), or a pharmaceutically acceptable salt,
solvate, solvate of such a salt or a prodrug thereof, as claimed in any one of claims 1 to 10 in
the manufacture of a medicament for use in the production of an IBAT inhibitory effect in a

warm-blooded animal, such as man.



such a salt or a prodrug thereof, as clained in any one of clains 1 to 10
for use in a nmethod of prophylactic or therapeutic treatnent of a
war m bl oostedsamz2snl , such as man. 20 14. The use of a conmpolrGBeN14bhe
formula (1), or a pharnmaceutically aggeptable salt, solvate, solvate of
such a salt or a prodrug thereof, as clained in any one of clains 1 to 10
in the manufacture of a nedicanent for use in the production of an | BAT
inhibitory effect in a warmblooded aninmal, such as man. WD 03/ 091232
PCT/ GBG3/ 0 tjifkuse 068 cdm oJmﬁ)fuﬁéefo%uﬁ (;p GPQﬁHMEethE‘,@H}f cBphRe cAlt,, Or a
pharmaceutically accep Pabl e sal sol vate, solvate of such a salt or a
pr odr uglviaee rs‘@l@ﬁte 0§suczbl s atberd alpmmtmrﬁ’@fm% cllimpdrin anytame dO¢laims 1 tchtD, in

. 44 d°3t;f§‘?#&a‘$&1“wb%éfa&r%& R e

war5m bl ooded ani nal, such as in need of such treatnent which
conpri ses adm ni sterl ng to sai d anl mal an effective anount of a conpound
of forlful a f(xmethqﬁrfoapmdacmae@mzﬁ’@amhﬂyltm@ﬁp«ttabIa@vmhlpoésdlauanzé suisblavat e of

h ! h | cl 1 10.
To° 17 M5 shasid B Bt EF baraitio RSty SOU B ERAs0GEDR 1 or mul o
(1), Qimcunt BhRESBESUHA T 3ot AS, %Pb%hhﬁna%@thﬁoall?%éé@ﬁa%le s‘éRl e, Qblvatdch a

salt or a prodrug thereof, as claimed in any one of claims 1 'to 10, in
associatsigna silt or %prpdlalgrtmx@qft ascdimped e eporenifeclainis [luedd. or carrier. 15 18.

AIBhar maceuti cal conposition which conprises a conpound of forrmula (1), or
a “pharmaceutically acceptable salt, solvate, solvate of such a salt or a

prodr ug, t heg ?Hﬁnna%éuu&i SdiRAdition viHidh QEp ks & ain g&tuild dtQorkthla @ br@n HMG Co- A

reductase inhibitor, or a  pharnmaceutically acc abl e salt, sol vate,

sol vatlmanhacsumalla asadptabde sadt, polvale, wglvtateeofesocﬁh a pait @(Bmeéxmglthﬁrecﬁnam th a

phar maceut i CaII accept.abl e l.uent or, carrier. 19. A armac tlcal

P onpodiaiH LA S ddo 1008 APoaRtoB M her B fediacgepiant

phar magrELi Gahikraccept abl e salt, solvate, solvate of such a salt or a
prodrug thereof, as clained in any one of clains 1 to 10, and a bile acid
bildder, in associ ation with a 25 pharmaceutically acceptable diluent or

carrier. maceut i cal sition which co r| ses .a . conmpound of
For il  1yA bR o TGP SRBEea B amEatt OrSon Tt &), SR vat e _of

such gpaahiceBficAyRLaHiatle (MCESRie, BRate of such a salt or a prodrug thereof, as
claimed in any one of claims 1 to 10, and an HMG Co-A reductase inhibitor, or a
pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, in

20  association with a pharmaceutically acceptable diluent or carrier.

19. A pharmaceutical composition which comprises a compound of formula (I), or a
pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, as
claimed in any one of claims 1 to 10, and a bile acid binder, in association with a

25  pharmaceutically acceptable diluent or carrier.

20. A pharmaceutical composition which comprises a compound of formula (I), or a
pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, as
claimed in any one of claims 1 to 10, and an HMG Co-A reductase inhibitor, or a

30 pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, and a bile

acid binder in association with a pharmaceutically acceptable diluent or carrier.



clainmed in any one of clains 1 to 10, and an HMG Co- A reductase inhibitor,
or a 30 pharmaceutically acceptable salt, solvate, solvate of such a salt
or a prodwogsbheseof, and a bile acid binder in associ atipen/GBOBI01H2
pharmaceutical |y acceptable diluent _gg.carrier. WO 03/091232 PCT/ GB03/ 01742
-70 21. A conposition according to claim118 or claim20 wherein the HVG
Co- A rgductase  jinhibitor.ls V, I 1, : i ceptabl e
ol t Bl vle somebftobirheeBfuleoRt Ay b 1 kel 5 HRET S A by,
CONPOShhibRBr i8 GENV ARG, b0 sHadthitebfcly betaBle Salvbelvak ol i siuckoa sdit or
reductase inhibitor 1s rosuvastatin, or a pharnmaceutically acceptable salt
t her edfprogd®g therp@far maceut i cal conposition which conprises a conpound of
formula (1), or a pharnmaceutically acceptable salt, solvate, solvate of
such a salt or a prodrug thereof, as 10 clained in any one of clains 1 to
105anc2a PRARBompediformidblingdd BBmaIBt chdim 20 wherbin ahdTHEAS UocAdducaseept abl e
salt thereof, in association with a pharmaceutically acceptable diluent or
car r i énhibitar, is sosugaRiaigl, of d pharmeesudicaldy acscptrble srlther@odr ei n t he PPAR al pha
and/ or gamma agonist 15 is

(S)-2-ethoxy-3-[4-(2-{4-met hanesul phonyl oxyphenyl } et hoxy) phenyl ] pr opanoi c
acid a3.a ARbpiFRESHIdaE@®MPosAea SHiaPtEnsiet athRPO&IA of formula (I), or a

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

diluent or carrier,

24. A composition according to claim 23 wherein the PPAR alpha and/or gamma agonist
15  is (S)-2-ethoxy-3-[4-(2-{4-methanesulphonyloxyphenyl }ethoxy)phenyl]propanoic acid or a

pharmaceutically acceptable salt thereof.



