-2005. WD 02/50051 PCT/ GB01105554 CHEM CAL COVPOUNDS Thi's invention

rel ates to benzothi azepi ne derivatives, or pharnmaceutically accept%%l@*5"‘29{’5"”"}*

salts, solvates, solvates of such salts and prodrugs thereof. These
benzot hi azepi nes possess 5 ileal bile acid transport (1BAT) jnhibitory
activity angoapgesdi ngly have value in the treatment of di spﬁlaﬁﬁ st at es
associ ated with hyperlipidaenc conditions and they are usef R lﬁléi’ﬂods
of treatment of a warm bl ooded ani mal, such as man. The invention al so
relates to processes for thecqgmﬁ_cégmoqjm%al d benzot hi azepi ne
derivatives, to pharmaceutical conpositions containing themand to their
use in the manufacture of nmedicanents to inhibit IBAT in a 10.

war-m bl ooded ani mal, such as man. It is well-known that hyperlipidaem c

condi tions asscBhiaimenibd i‘kla&ésﬁ%&ieﬁibthlﬁﬁ@ﬁﬁrﬁeh%ﬁ@!Soﬂfhahﬁ&&hh&aﬁ'l?'a@@ép@erb%
and | ow den |ty | i po%iotel n chol esterol are major risk factors

car di ovasc atesraftspeh srlls apd prodiups thereefabese’ ‘b@_)zmkmaquu‘:ds @Dssess

Di W, As R -Cull
e o s g AN B RO T e R B
Car d| ov as cofl discafdi staias essoéialﬁﬂa\hﬂﬂlwpbrlfpmaeiﬂﬁa&dnldﬁﬁﬁ@ anPHRk eSS LR LS ﬁeﬂﬁﬁk tolpe

Aneri can I—Eart Associ ation" Gundy S, Benjamin'l., Burke G, et al;

Gircul at | OFCAPEYSL a0 11193‘3?‘14@)"1131# $HoBr2F BN Ghevinventiorealsq redattsso pooreesbs it e
aci ds wi t hihg niRtach BR8] bdh® o feduce the

| evel” of chol estearcol PSr ev?oust}%%i@%{e ag%%? ?%@3&8#%%#%&11 11
concent r at ¢apipiBing d:hﬂm emi tortbéir useviol thaemaﬁufactunsdf anatcanteneoforiBiiibit WA iR

HMG- CoApe i.bi eferably statins such as sinvastatin and
fl uvasta QE&& 3130% e ﬁ@% Bﬁ‘l e acid binders, such as resins,

Freguent | y usedItEH WEll«‘itﬁbﬂnlﬂkeﬁ!ﬂ?ﬁél@ﬁ@exﬁ;@ﬁ:ond;ﬂ%%@cx&t@@Wﬁt &vafgane and
chel’esti pol. One recentIé% fi)ro posed therapy ("Bile Acids an Li poprotein
Met abol i snfORSCTHEAIANS 8kie QJestgiof and lAWr@SMTthMO%B@h@SMOIrﬁI&mjorﬁualgeI in
B, Erikssg doI 269-74)
‘i nvol ved tthSZﬂéygéﬂg{é‘tq%%gr? a%l‘[eﬁ Ele% ?rll%gssc o“H W"ﬁ ?%?‘?bﬂi?agffect
Re- absor pt Reducorg thé RéskaaiWoddwite Mew'JAsdniar GnOeahenat. (tnﬂ&ﬁtP leBalaCRekIABbn

30 5, 81551 ARl 0 b e
~hyper chol eBotfsabagiFdn ﬁl@@&rﬁ&%ﬂh%ﬁ@%@@éﬂtm hﬁf 8 Rl Binlnel lﬂ:ﬁ‘kéjé %Pgl

chol esterol wth nonEP%stem c agents having hypoc o5t erol aehic
pr oper t i estircsgiay, 489 H08al I84- ‘E)o]ntw&nug“mhttht: cit@I& 1T 255 with87the Thus,

suitable ¢ suchlnlblto AT e al so eful in
the treat n@ﬁ%ﬂ%? ﬁﬁlg‘g# ‘“ag st fovg ﬁodﬁefiil‘igtg ev@)%%\?%ﬁ?ﬁé’?@?ﬁ ﬁﬁé@ﬁh‘#
| BAT i nhi bihtapies actddvtd theRanc:ndags seheldsRes inwee orinkgd-2ie8meRONROUNS

descri b%l ﬁp/@/\% 93/ 16055, WD 94/ 18183, NO 94/18184, WD 96/ 05188, WO
0A reductase inhibitors, preferably statins such as simvastatin and fluvastatin, or

treatment with bile acid binders, such as resins. Frequently used bile acid binders are for
e . instance cholestyramine and cholestipol. One recently -pfoposed therapy (“Bile Acids and
' Lipoprotein Metabolism: a Renaissance for Bile. Acids iﬁ the Post Statin Era” Angelin B,

" Briksson' M, RudlmgM Current Opinion on Lipidology, 1999, 10, 269-74) involved the

25 treatment with sub_stances with an IBAT inhibitory effect.
_ Re—absorpﬁén of bile acid from the gastro-intestinal tract is a normal physiological -
process which mainly fakes place in the ileum by the IBAT mechanism. Inhibitors of Il?;AT
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 Bio.physic'a Acta, 1210 (1994) 255- 287). Thus, s;itablc 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

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



21 JUt -2Q05-. WD 02/50051 PCT/ GB0O1l/ 05554 -2- 96/08484, WD 96/ 16@31;1;&\@0&5
97/ 33882, WD 98/38182, WD 99/ 35135, WD 98/40375, WO 99/35153, WD 991644009,
WO 99/ 64410, WO 00/01687, WD 00/ 47568, WO 00/61568, WO 01/68906, DE
- -19825804, % 2%8&% 725, WD '00/38726, WD.00/ 38727, WD 00/ 38728, WO 00/ 38729,
.~ WD 01/ 6890 P.0 864582, 5 A further aspect of this i REFHEBYASIYI at es’
" to the use of the corrpounds o.f the invefition in the treatnent of -

~dyshpi dem c. conditi ons and di sorders such as hyperlipidaema,

-hypertri g96/6&484dm851159ﬂefv5@t9ﬂ331869r Wice9gresl sz, Wi /3508, WO 98/40375 WO .

hybol [ pordgRsh 3??"&?@‘9%%@% o\l B oY S S0 SR et sgaawo

- hypoal phapisesue e | mﬁsm 'vﬁ(z‘/od@s)?zs'\ﬁfcﬁﬂ% c?z%”wé DEBR7IP W 8, WS,

- expected to be: “useful -for e prevention and tteatnent of different
clini cal. O8RS, V0168806, aadEPtfbiﬁ@bﬁ&zerom s, arteriosclerosi's, arrhythm a,

- hyper -t br onbot i,c..condi t vascul ar_ d nct.i-o endot he

dysfunction, éafPFB?reﬁsPeﬁfgfﬂle&?ﬁW rﬁ]é% ﬁ\eé’é%@’gfshe CDPQPH?M%WW“W
di seases, 1%@&%5@&@& of d}fsﬁéﬂémﬁ%onaﬂﬂiﬁ@n@&%ﬂéfs%uctpﬁ hﬁéﬁiﬁihaéﬁﬁﬁcm ar - -
di seases, -inflanmtion cardi ovascul ar tissues such as heart, valves,

“vasc u: at uhﬂ?ﬁf@rgilé@ﬂ@gﬂaa Asiperbptaipoprsteineaus (gl LDE), ekn@sxmebatdmoQMn?/ma
R s BN L R R R S SR T L S

Cand surgi hyﬂ)erlmdlﬁolﬁﬁaeﬁﬁwhn\d&g@uﬂﬁhaﬁﬂvpﬁﬁﬁﬁsmﬁa (G4 FOK®. BNsiditia) Segdt
I schaenjc attacks. The present 1 nvention is based on the di scoverﬁmt hat

cert ai b@ﬂ%?qﬂdéfﬁepfrxn@ct%&ﬁ%&ﬁ% for thp preyentim and trgaispent phdiffereni e
t
properti eéoﬁcﬁ@o B‘ﬁﬂlﬁ‘nyp é:ﬁ’%oﬁg %%hﬂgclérgsﬁ hd?rh 819&15 rl‘@@aﬁefrgﬂ'& %Bu(g!fcﬁ%ﬁ S,

states associ at mc conditio e presenfit:
i nvent i onvpscolar dwumctmnrqmduﬁréhaifd}%ﬁmmbm hehrx falliiﬁe @oronary ]E&axﬂdJEbasesR N Rx

Tyar oger Sreckdrhesig er, iRl aPic RhcuBiBriiry Lol S e ssaes,

Cl . 6al kyl inflammation of cardmvascular tissues such as heart, valves, vasculature arteries and Vems,

~ 15 anepnsms, stenosis, restenosis, vascular plaqucs, vascular fatty streaks, lcukocyte, monocytes
and/or macrophage infiltrate, intimital 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 benzbthiazapine‘
compounds surprisingly inhibit IBAT. Such properties are expected to be of value in the
- 20 treatment of disease states ﬁssoéiﬁted with hyperlipidaemic conditions.

Accordingly, the prt;sént inverition provides a compound of formula (I):

Rs_ O 'RV | S . ("

O/ W
sl LR
. R!
RZ
N . R X
RY
®,
{O
wherein: , : |
25 R" and R" are independently selected from hydrogen or Cy_galkyl;

R! and R? are independeritly selected from Cy.galkyl;



I R I I .JUr, 2005 géﬁ/ ?0;1&5
PCT/ (B01/ 05554 -3- Wand R are |ndependently sel ect ed from hydr o

G _6al kyl, or one of RX and Ry is hydrogen, or O -6allcyl and the other is
* hydroxy or é 6a| koxy; Rz .is-selected fromhalo, nitro, cyano, hydroxy, - -
amino, car 30925 W35t banoyl, nercapto, sul phamoyl, C _6al kyIPCTUEBtﬂéﬂaR:ényl
'C2 6al kynyl, C1 al koxy, C| al kanoyl , Cr33al kanoyl oxy 5.

:N-(d . 6al kyI yami no, N, N-(Cl.6al ky1) 2ani no, .Cl. 6al | canoyl-am no, :

S N-(O . 6al kyl ) caRbandd are 1ﬂ}sl,et>br(d€ht136@ldcsdd)f?cﬁ@h?&m5§$ﬁ or Gleafkal, ey b IR aﬂﬂ&@' n.
~ais Oto. 2, 6al koxycar porj C - 6al koxycar bonyl am no, urei do, .
“N-(a_ Gallf EX%I?E‘?%‘PI f) %ﬁ?ﬂ‘? 15 lyiogy of CrsalkoXye - 6al kyl )2ure| do,

NS0 01) G by, o bk SRV AR iy Lig o

' one of Réulphdmi§l, i(s-calkyls Goymlleinyt, 05 galkmd, I(A)Galko;@y @1 s8kAndyl, 0 QalkaoyldXyRR | Rs

Dot bt e PR A abon N G G i st bsarasatp,

- car baroyl , B I nyl,
d yal koiy,NC1 4%%21%%yl aE%?Aal kanoy@x“grl\el-l?%?84@#@&/&0@%@%%}/ Y

N, N- (O _4d3ikeg zmmylmnq,anmmdw@mibyl)mm@d N@Mdkyl)umldmnoyl ‘

S G A 0 -

N, N- ( Claal IR (23 AIRYRamy(L; szgﬂﬁﬂélﬂb RB(@NAI D silpRend N andt her of R4 and RS

may be. o&tlonally substi t ut on carbon by one or.nore-R16; D is-0-,

N( Ra) - -ﬁa'@NI F@PY wherein Ra is hydrogen or C . 6al kyl and b is
. 0-2; Rlng Ais @&Qﬂsor heteroaryl; wherein Ring Ais optlonally substltuted.
bf ‘Bne-or nore 25 Substituents sel ected fromR 7, RRis. hydrogen

d- 4al kyl, car hmeyccfllsi‘landrR He bt grapydt fyimuladddei n R? I's opti onal | y '
subst it ut ed by one or nore substi tuent sel ect ed from R18;

Rlén Rg RS R7
c (A) | _

15 R and RS and the other of R and R® are independently selected from hydrogen, halo,
nitro, ¢yano, hydroxy, amino, carboxy, carbemoyl  mercapto, sulphamoyl, Cy4alkyl, |
C24alkeny1 Cy4alkynyl, Cy.4alkoxy, C;4alkanoyl, C,4alkanoyloxy, N- (CMa]kyl)ammo
N,N-(Cy_4alkyl),amino, CHalkanoylanuno, N—(C1.4alky1)carbamoy1

- N, N-(C14alkyl)2carbamoyl, C1.4alkylS(O), wherein a is 0 to-2, C14alkoxyéarbony1,
20 N—(C14alkyl)su1phamoy1 and MN—(C;4a_1kyl)zsuiphamoyI; wherein R® and RG'_aﬁd the other-of‘
R* and R’ may be opt_ionaliy substituted on carbon by one or more R'; |
- Dis -O-‘, -N(R®)-, -S(0)- or -CH(R")-; wherein R” is hydrogen or Crsalkyl and b is.
0-2; o | -
ng Ais aryl or hcteroaryl wherein Ring A is optlonally substltuted by One-or More
25 subst1tuents selected from RY'; _ _
RY 1s hydrogen, C;_4aikyl, cartbocyclyl or heterecyclyl; wherein R is optionallj
substituted by one or more substituents selected from R"3 o
8is hydrogen or CMalkyl
R’ is hydrogen or CMalkyl,



"Rs is hydrogen or Cl4alkyl; R9 is hydrogen or C 4al kyIr; 2. 1::dut ﬁ%réﬁ@
02/ 50051 PCT/ GB01/ 05554 R10 is hydrogen; ClAal kyl, carbocyclyl or =
.heterocyclyl; wherein R10 is optionally substituted by, one or nore
substitue ected from-R19; R31 is carboxy, sulpho, . suI .
phosphono%ﬁé’ﬁ’eg 26lyl, -P(O (ORc)(ORd), . P(O) (OH) (ORe), -Pf Fﬁ%’t’ﬁéﬁ or
"-P(O (OR)(Rd) wherein R and Rd are méé'pendently 5 sel ect- ed from

A -6alkyl; or R31 is a group of formula (IB): Rl4 13 12 RS.r '~4 L 1p. N~
CE)  wher ei n: RCiishyed@n: C aliyRBpfHoyelyl orheteranydiyl;Syi@rein R Wiseopsionally i s 0- 2
and RO is n or 10 C1. 4al k girogen or Cl4allcyl; R13 and
R14- - are ﬁ“Eé& ¥HP‘F gt %}ngﬁu?rﬁ%?ﬁl%%%%y ‘G al kyl -, carbocyclyl

~het erocycl yl 11@%&9@&,@@}}&@ b@ﬁ,g 1ot tegggo@ﬂcyp(@tow)(dj@ft)er ocycl yl

. may be i ndependent d by one: or . npre. substituents

" select ed P(OHORMR ,SPRZ[I{OiI-ECR"aneB(@)((@j’) wharein i and, R [pive inslepengently

RO AUl s S i b ChRUAIRTL y el bet ol 1 om CL-6al kyl

. or R15|sagroup of formula (1C):, 8250 L 24R (10 20 wherein:

- R24 is selected from hydr ogen or = 4 IkyI is selected from hydrogen,
Cl4al kyI car bocycl yl , het erocycl in said Cldal kyl,
carbocyclyl or heterocyclyl may be i'nde er é’ ly opti onaIIy substi t ut ed by

.one or rore substituents-selected from Res; ®% R26 i's selected from
' carb_oXy, sul pho,. sul phi no, phosphono, tetrazol yl, - P(O (ORz)(ORN),
-P(O(OH (R, -P(O)(O—|)(R) or --P(O)(O@ZFQRI) wherein R5 and Rhare_

wherein:

- Xis ~N(Rq)— -N(Rq)C(O)- -0- and S(O)a ; wherein a is 0 2 and Rcl is hydrogen or
10 Cyaalkyl;

R12 is hydrogen or CMalkyl _

Rn and R are independently selected from hydrogen, CHalkyl carbocyclyl
heterocyclyl or R®; wherein said Ci.4alkyl, carbocyelyl or heterocyclyl may be mdepcndently
optionally substituted by one or more substxtuents sélected from R2° o

15 R is car.boxy, sulpho sulphino, phosphono, tctrazolyl -P(O)(OR")(ORf s
' —P(O)(OI—I)(OR°) -P(OYOH)R") or ~P(O)(0R")CR ) whcrem R® and R are mdependently .
selected from C; galkyl; or R¥isa group of fomula (IC).

- R® j)L
R-”fl‘bn :
T 111'24

40
20 wherein: '
R¥is selectcd from hydroven or C1_4a]lcyl
R is selectcd from hydrogen C1_4alkyl cafoocyclyl hetcrocyclyl or R?; wherein
said Cy.ealkyl, carbocyclyl or heterocyclyl may be mdependenﬂy optaonally substituted by one
. ‘or mote substituents selected from st - . '
25 R? is selected from carboxy, sulpho, sulphino, phosphono, tetrazolyl,
_P(o)(ORD)(ORh) -P(0)(OH)(OR®), -P(O)(OH)(R") or -P(OYORE)(RY) wherein Rg and R® are
mdependently selected from CHsalkyl

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



i ndependently selected from Cl-6al kyl; p is 1-3; wherein the val ugs, of Ré?ﬁ'i
may be the sane or different; Rl : JU f--2005 WD 02/50051, PCT/(%@I fedia
g.is 0-1; r is 0-3; wherein the values of R14 may be the same or different;
- mis 0-2; wherein the values, of RLIO may be the sane or different; nis
1-3; “wher ei WO B&008] ues of R7 may be the sane or different; pcivcnoamsﬁw 3;
'V\/nereln t he val ues of 'Ru may be- the same-S)F different; Rib, and R18 are -
i ndependent |y "sel ected fromhalo, nitro, cyano,- hydroxy, am no, carboxy,
~_carbanoyl, mercgps @.1; sul phanoyl , G 4al ‘kyI C2;i al kenyl, C24al kynyl ,

- Cl4al koxy, G 4al kanoyl Cl 4al kanoyl oxy, N-(O 4. all cyl )am no,

N, N-(Gi - 4al | cy%as &3; wh@emah«wme;smm ﬁm,ayﬂsle(t}@saﬂﬁldﬂdﬁﬁﬁaxﬁtbanoyl

N, N (G- 4a|ky|)20ar Ky Ovvhereln,als Ot02 '
g 4al koxycar bonft* E@e@ﬂ‘ ES?I‘?E{‘?F Bhggvd%‘?y e sasor ditferentiy | ) 2sul phanoy! ;
wher ei n RI6; R7na§1<ﬂ-3Rﬂ\r§e1€ﬁNth@Qalhébd&H@]ﬂ%F‘ﬁ %lﬁ%z b QP@fteYenySubsti tuted. on

‘carbon by one or nmore R21; R 9 '8 are mc?ependently sel ected
fr-om hal 8, n|tréls%ﬁawbemmyht?mlyesof&ﬁmybeaﬂidmmeordaﬁfdﬁam)yl mer capt o, :

S S R L B o L LR
G . yal kanoyﬁrhmmmarbbhnbﬂ ﬁﬁi‘dﬁﬁiﬁ) - l’gﬁi%y Mk% ((.9_4211%@1&]}1)’@) _&ﬂ@’n@ﬁ@_){é}koxy,

Cr . 4al kyl S(O relnals carbon

U N(g . talk ~} @Tﬁmaﬂ(lwl)a@m Hr(ﬁfyha]i%ammyl .
.het erocycl o
--P(O (ORa) 'E]R’b) “P( E%égl@T&?mﬁ%ﬁ(@?%ﬁ%ﬁzﬁﬁ%}c{y&%’)“eﬁgp@%erel n
" Ra and RB wberep0 al&fﬂ%ﬂﬂmﬁlk@yc&bb@ﬂlHdcﬁjalhylﬁulp&lajgm angherei n R19, R20,
RR, e and i depe nal L 4 substituted on carbon. by one
" or ore R2§2 7 -&ga.‘;a&ﬁg)zgﬂ Ed@ﬁé‘?‘%ggfﬁﬁlpw %%:étn&i’ reripeneaientlyransensdls
cyano car Exﬂjmyjte@@@b@gbnb}aéﬂcr@,md}bgﬁb car boxy, carbanoyl, niercapto,
sul pham)yl trlfl or29 t’rli Iuoronet hoxy, nmethyl, ethyl nmet hoxy,
Rt Bingh

et hoxy; Vi nyI dRrre&IhmdppaIdgoﬂykqleq‘t@ifrmlnhakcaityd cy2m, hydroxy,

H’Le”?hmyfﬁa?%%%y%@@‘ﬂ%ar& HEVR o R i el 3 'ﬁ@mﬁr Curbrmp

mesyl, N5 ney halkay, maamaﬂoyam4ammo@mtmb§ ?dﬁﬂﬁb Nw«:g ﬁ&tlcal ly
t or a prodrug

S W N L NGNS AL P
} corrpound OfvheRfh AW A A, alicoxycarbonyl N- (C14a1ky1)sulphamoyl '
N, N—(CMal_kyl)zmﬂphamoyl carbocyclyl, hetcrocyclyl sulpho sulphino, amidino, phosphono, .
-P(O)(OR?)(OR®), -P(O)(OH)OR?), -P(O)(OH)R®) or -P(0)(OR*)(RY), wherein R® and R® are
20' independently selectcd from Cy.galkyl, whercin RY, R2°, RZ", R” and R*® may be |
| ' indépendenﬂy dptionally substituted on éarbon b'y one or more R22 |
' g . R and R? are 1ndependcnt1y selectﬁ:d from halo, hydroxy, cyano carbamoyl, ureido, |
T 1am1no nitro, carboxy, carbamoyl miercapto, sulphamoyl tnfluoromethyl tnﬂuoromcthoxy,
miethyl, ethyl, methoxy, ethoxy, vinyl, allyl, ethynyl, methoxycarbonyl formyl, acetyl,
25 formamido, acetylamino, acetoxy, methylammo dlmethylaxmno N-methylcarbamoyl,
N, N—dlmcthylcarbamoyl methylthlo methylsulphmyl mesyl, N—methylsulphamoyl and
N, N -dimethylsulphamoyl;
or a pharmaceutically acceptable sal;, solvate, s;olvate of such a salt or a prodrug thereof.

According to a further aspect of the present invention there is provided a compound of -
30 formula (I'): |
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wherein: R and RZ are independently selected from C. baal kyl; i H #08g
and RS is a group of formula (IA): AO R mMm11InO stll IRS s (IA) R3
~ahd R6 and the other of. R4 and RS are independently selected from hydrogen, *
" hal o, nitW® 026080, hydroxy, am no, carboxy, carbanoyl, nPCTHHRS/05554

- sul phanmoyl , Cl4al kyl, 10. C24al kenyl,. C264al | cynyi, Cl- 4a| kaxy, -

© Cl4al kanoyl Cl4al kanoyl oxy, N (G 4al | cyl)am no, N, N (Cl-4allcyl)2am no,

. ';C14al kanoyl ani no, N- (G _4al kyl)carbangy!; - N, N (G -4al kyl ) 2car banmoyl ,

_ Cj 4al kyI S(O a whereln aisOto 2 G 4@ka ycarbonyl '

K , Y| phalm)yl V\,herei n R3. and R6

and the ot her of R4 and R5 nay be 0 bstituted on carbon by one
or-nmore R12; 15 .. . R-ng A'is aryl oA '
opt| onal 1y : substl tuted by one or g het+t uents sel ected from R13; If
i s hydrogen, Cl4al kyl; - carbocyclyl or. grocyclyl; wherein R7 is
“optionally substitut ed by. one or norB’ sBhstituents sel ected from R14; Rs
i s hydrogen, Cl.4allcyl, car bocyclyl or heterocyclyl; wherein R8 is . -.
optional Iy 20 substituted by one or nmor@)substituents selected from R15;
-~ R9is car%emsul pho, sul phi ne, phosphono, -P(O(OR) (ORd), -P(O (OH).(OR);
-P(O (OH) ( _or. -P(O (OR) (R) ‘wherein R and Rd are |ndependently sel ect ed
_from G _bal kyIR" amd omdapgrdemtﬂy ﬁﬁlectﬂﬂrﬁ’ﬁﬁl@l.@ﬂﬁyu

5. ~ one of R4 and R5 1sa group of formula (IA )

1 wherein Ring Ais

_ (IA')
R and R6 and the other of R? and R® are 1ndependent1y selected from hydrooen halo,

.mtro Cyano, hydroxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl Crqalkyl,
10, . C salkenyl, Casalkynyl, Cr.ealkoxy, C4alkanoyl, Csalkanoyloxy, N- ~(Cyalkyl)amino,

- N, N—(CMaIkyl)zammo C,-salkanoylamino, N-(C;.salkyl)carbamoyl, _
N,N—(C14aﬂcyi)zca;bamoy1, C14alkylS(0), wherein a is 0 to 2, Cy4alkoxycarbonyl,
N-(CHalkyI)sulphemoyl and N, N~(Cy.qalkyl);sulphamoyl; wherein R? and R and the other of
R* and R® may be optionally substituted on carbon by one or more R'?; |

15 . Ring A is aryl or heteroaryl; wherein Ring A i is optionally substltuted by one or more
substmlents selected from R™; _
| R’ is hydrogen C1_4a1ky1 carbocyclyl or heterocyclyl; wherein R is opuonaﬂy
substituted by one or more substituents selected from R™;
R} is hydrogen Ciqalkyl, carbocyclyl or heterocyclyl wherein R® is optlonally
20 substxtutecl by one or more subsUtUents selected from R"; B
| R’ is carboxy, sulpho, sulphino, phosphono, -P(Q)(OR®J(ORY), -P(O)(OH)(OR"
-P(O)OMRY) or -P(O)(OR°)(R Y wherein R® and RY are independently selected from
Cyalkyl; or R%dsa group of formula (IBY):



2.1.: W .2005 WO 02/50051 PCT/@B01/05554 -7- Ro RO P OBl) %%r%l N, .
R10 i s hydrogen, Ci.4al kyl, carbocyelyl or heterocyclyl; wherein jUde 2005
qptionally 5 substituted by one or nore substituents selected from R16;
R1l" is carboxy; sul pho, sul ph| no, - phosphono, -P(O (OR)(OR), .
- P(0) (011) MBRe}/se05P( O) (OH) ( Re) or -P(O) (ORe)(Rf) wherein RepidB#Ri0sas.€
‘independently selected from C_6alkyl; 14.= p is 1-3; wherein the values
- of R10 may be the sanme or dlfferent 10 mis 0-2; wherein the values of R8
- rmay be the same or differént; n'is 1-3; whereln the val ues of R7 may be
- the same or different; R12, R13 and R14Rare Ondependently sel ected from
~halo, nitro, cyano, hydroxy -am no,  Cg box car banoyl, nercapto,
sul phamoyl ; Ci 4al kyl, C2-4al kenyl RA% lk Cl1- 4al kkox.y, G . 4al kanoyl
G _4al kanoyl oxXYy,. N-(Ci 4al kyl )am"no NN-, ( 4a| | cyl-)2am.no, 15
."Ci - 4al kanoyl ami no, N:(C1. 4al kyl ) car barmy N- (G 4al kyl ) 2car barmyl
.0 _4dalkyFS(Oa wherein.ais 0 to 2, Odgiﬂx)oxycarbonyl o
s N—(O j al kylipudiphanoyl and - N, N- (G -'4al kyl ) 2sul phanoyl ; wherein R12, R13
‘and R14 maybe |nd(3pendently opti-onally substituted. on carbon by one or.
_nmore-R 7; R15 arR’ Relbydapgen; (adeb@hcbemobyclﬂedréctemtyﬂwhmmmmfi ?ustapupnailwano

hyd b | ph |, ‘G 4al kyl,
0 e B e B e et RARYS RS ! 2 kvt oy
N- (Cl'- 4al I cyl ) amkMas cdibcb\ky(éﬁl ls iuhaa;gao@@on@ P j{@ne%d)afm rrgog)(om(ow

N- (G 4al kyI rbarme% E}W kyl )2car banp a wherein a’
is 0to 2 R%aﬂ(@l{ R V(T@remgf’ ryd Rsirp mgﬂpn%mplected from- :
N, N-(G 4al ul phampyl , sul pho, sul phino, ami dino, phosphono, _
-P(O)(ORa)( 75 - P(O) (OH) (OW, -P(O‘;(OH) -r) or -P(OQ(ORa)(Rb), wherein
"Ragiand 1' are leﬁspleﬁ;j@mrbmm@@llmtoéﬁ m@yrbﬁhe&aih:ksbtdﬁbtwtel n R15 and R16

-~ may “be r&dependent é tlonaII subst.i ¢ ut ed ﬁ’ﬁ carbon by one or nore R s;
R 7 and ®'$ are Pridlerits @;eg@]pg%?%% PALRT ISBmGHEIGFff@W, cyano,

carbanoyl , ureidgis 1-3; wherein the values of R’ may be the same or d1fferent
| '- RY, RY and R14 are 1ndependent1y selected from halo, mtro cyano, hydroxy, amino,
éarboxy, carbamoyl, mercapto, sulphamoyl, C;alkyl, C24alkeny1 C2.4a1kynyl, Ci.qalkoxy,
C1_4a]kanoy1 C1.4alkanoyloxy, N-(C;. 4a]ky1)ammo N, N (CMaJkyl)gammo
15 C1.4a1kan0y1armn0 N-(C;.qalkyl)carbamoyl, N,N~(Cy qalkyl),carbamoyl, cp,tancylso:))a
| wherein ais 0 to 2, C14a1koxycarbony1 N-(Cy4alkyl)sulphamoyl and
N, N—(C;.d,alkyl)zsulphamoyl wherein R'?, R*? and R™ may be independently optionally
substltuted on carbon by one or nore R”r |
R" and R16 are mdependently selected from halo nitro, cyano, hydroxy, amino,
T 20 . carboxy, carbamoyl mercapto, sulphamoyl, Cy:4alkyl, Cy 4alkenyl, Cualkynyl C14a]koxy,
- Cilalkanoyl, Cyalkanoyloxy, N-(Cy salkyDamino, N,N-(Cy.alkyDzamino, |
Cialkanoylariino, N-(C; alkyl)carbamoyl, N,N- (C1.4a1kyl)zcarbamoyl, C14alkylS(O)a
- wherein ais 0 to 2, Cl.ga]koxyca:bonyl N;(C14a]ky1)sﬁlphamoy1' and B
-N, N—(CMalkyl)zsulphamoyl sulpho sulphino, amidino, phosphono, —P(O)(OR“)(ORb)
-25 -P(OYOH)(ORY), -P(O)(OH)(R } or -P(O)(OR“)(Rb) wherein R? andR are mdependently -
:selected from C,. Galkyl wherein R'® and R may be mdepcndently optionally substituted on
carbon by one or more R'%; - ‘
RY and R® are independently selected from halo, hydroxy, cyano, cérbamoyl, ureido,
‘amino, nitro, carboxy; carbamoyl, mercapto, sulphamoyl, trifluoromethyl, trifluoromethoxy,
30 methyl, ethyl, methoxy, ethoxy, vinyl, allyi, ethynyi, methdxycérbonyl, formyl, acetyl,

formamido, acetylamino, acetoxy, methylamino, dimethylamino, N—méthylcarbamoyl,



........

am no, nitro, carboxy, carbanoyl, nercapto, sul phanoyl, trifluor or&e{ %IF 2005

trifluoromethoxy, 30 methyl, ethyl, methoxy, ethoxy, vinyl, allyl5

et hynyl, methoxycarbonyl, forrryl acetyl f ormam do, acetyl am no, acet oxy,

~net hyl ami ng, - di met hyl ani no, N-met hyl car barmyl 2.1.:JU -2005 V\D 02/ 50051
PCT/ GB01/ OWEH#/S96Y ~ N, N- di fret hyl.car banoyl, met hyl t hi o, rrettﬁﬁ BOASTRA |

mesyl, N:nethyl'sul phamoyl and N N-di rret-l&/-l sul phanoyl ; a . -

- pharmaceutical |l y acceptabl.e salt, solvate, solvate of such a salt or a
prodrug t hghe@hethyReeRmyignéta b %&tﬁﬂ&ulﬁ ?Phl&%s H\hﬁeﬁh@ﬁﬁ%ﬁmbj}l\@ﬂtl on

. there is provided-a a compound o¥ 5 fornul a J Rz

‘N 3 ph \/\H&i\kdhmetfmsl@iml are i ndependent | y sel ect ed from CI 6al | cyI 10

ond R anco el e ertlprk Pt e T 40 o6 de%@enﬁﬁyﬁfogﬁn |

- halo,” nitro, cx@RRdinBYsls Gitiher AéPeBILE RAPrBORY inveAi bt is Fftﬁzﬁ&eﬂmtdbmpound of
~sul pham)% ClAal kyI 15 C2- aal kenyl , J4al | cynyl ,. Cl4al koxy,

-d . 4al k& o@@rmulgiﬂdr kanoyl oxy, N-(d.aal kyI Yam no, N, N (Cl-4allcyl )2am no,
. "Cl4al | canoyl ami no, N-(G 4al kkyl ) carbanoyl, N, N-(C -aal kyl )2car barmyl
- Cl-4al kyl S(Oya wherein-a is 0 to 2, C@kcyfycarbonyl

N- (O .- 4al kyl ) sul phanoyl and N, N—(lg14al 8 phanmoyl ; wherein R3 and R6
and._the other of R4 and RS may be ™gp dffal |y tltuted on carbon by one .
“or nore R16; 20 Ring Ais-aryl or he aryl-; pein Ring 'Ais optionally
substituted by one or nore substjd fromR 7; RCis hydr ogen
-Cl"_4al kyl, carbocyclyl or heterocyclyl} whgrein R7 is opt i onal ly .

" R®'pn
| -
o whercm :
and R® are mdependenﬂy sclected from C1 galkyl; -
10 - one of R* and R is a group of formula (IA").

, ) (IA")
R® and RS and the other of R* and R’ are independently selected from hydrogen, halo,

nitro, cyano, hydré)xy, amino, carboxy, carbamoyl, mercapto, sulphan:ioyl Cralkyl,
15 _'Cualkcnyi Cy4alkynyl, Cl.4alkoxy, Ci4alkanoyl, C1_4alkanoyloxy, N-(C1.4alky1)am1no
N, N—(C1.4a1ky1)2am1no Ci4alkanoylamino, N-(C1.4a1ky1)carbamoy1 '
N N-(Cj4alkyl).carbamoyl, Cr.4alkyiS(O), wherein ais 0'to 2, CHalkoxycarbonyl
N-(Cy4alkyl)sulphamoyl and N,N-(Cj.qalkyl);sulphamoyl; wherein R® and R® and the other of

‘R* and R® may be optionally substituted on carbon By one or more R,

i

20 _Ring A is aryl or heteroaryl; wherein ng Ais optlonally substxtuted by one or more
' substltuents selected from R” : ‘
R’ is hydrogen, C;. 4a]kyl carbocyclyl or heterocyclyl; wherem R'is opnona]ly
substituted by ornie or more substituents selected from R'S;
R? is hydrogen or CMalkyl;“ h
25 R? is hydrogen or Cy4alkyl;



substituted by one or nore substituents sel ected from R18; Rs isv@‘gr‘ﬁ%e@@ﬁ'
or Cl-4alkyl; 25 R9 is hydrogen or G .aalkyl; 2 1.: JU M 2005 D2MSOON
PCT/ GBOL/ 0555 -9_ R10 is hydrogen, C _4al kyl, car bocycl yl or heterocyclyl;
wherein R10-i-s optionally  substituted by one or nbresubstituents selected
- from Ri g; WQ&0%¥X0dar boxy, sul pho, sul phino, phosphono,. -P( (B)C(I‘CGI)O(WR)M .

- -P(O(01-1)(OR), -P(O)(O—|)(Rd) or --P(C)@GR)(Rd) whérein R and R are

i ndependently sel ect ed from5 Cléalkyl; or Rt is a group of formula (IB" - -
14 R.130 8#; RO: C
-N(R9)C(O).-, - (I? ls r&gg% @hﬂyl\/\/;l:aer})g%r%ﬁg Oﬁl%ﬁk?d %(w%rﬁngli{hy% r0 o%%nr?l 1or - 10.
Cl4dal kyl ; Smtltu;ﬁ:dhydn@genmorsu@h&mhtsxﬁ];ecﬁﬂjrmﬁ R14 are independent]y '

Eﬁ%egﬁﬁdé&o% TR A AL G R YL S A |
;Engolhgﬁgnp dgH?(Rm{) &%ﬁ%@&%eﬂég/g%ﬁfwmﬁﬁh 88% -PFO)(ORO)(RU

‘wher ei n3R rBr elslarsmlp@iﬁd@mﬂlfy Dected from. Cl-6alkyl; pis 1-3;

~ wherein the val ues of 'R13 may be themsarre or different; .- q |s 0-1; ..2_0'-r-.Ai S

. 0-'3;-wherein the values of Rl4may. the s orodlfferent mis 0-2;

- wherein the values of RL0- .may. b%O cll_[tferent nis 1-3; V\/nereln

the val ues of R7 may be the sane di PN R16, R17 and R's are.

S ndependent |y selected fremhalo, nitro, cyagglz hydroxy, amino, = car boxy,: .
car banmoyl , mercapto,. sul phanoyl, Cl. 4al kyl 4al kenyl C2 4a| kynyl '

Cl4al koxy, = 25 Cl - 4al kanoyl, CLl. 4al kanogeyy, :

‘N ((Cl 4al- kyI )yam.no, . N, N- ( Cl4a| kyl ) zam no, Cl4al kanoyl am no ‘

. N-(CL. 4al |%1}qr9@ar banoyl , N, N- (C 4al ky! ) 2car banoyl ; CL. 4al kyl S(O)a :

- { = - Xis -N(RY-, —N(Rq)C(O)- -O-, and S(O)a 5 Wherem ais 0-2 and RYi is hydrogen or
10 C1_4alky1 ' A - '
RZis hydrogen or C1.4a]l<y1

R® and R™ are mdepcndenﬂy selected from hydrocen CMa]kyl carbocyclyl or
- 'heterocyclyl wherem R and R™ may be 1ndepcndent1y opt_lonally substttuted by one or
more substituents selected from R"O
15  RYis carboxy, sulpho, sulphino, phosphono, —P(O)(OR‘)(ORf —P(O)(OH)(OR“),
-P (O)(OH)(R°) or —P(O)(OR")(Rf) wherein R® and Rf are 1ndependenﬂy selected from -
Crealkyl; : o ‘ E |
pis 1-3; whercin the values of RP m_ay: be the same or diffcrént;
qis.(')-l;- _ ‘ S e .
‘ ‘20 - ris 0-3; wherein the values of Rid‘,‘_may be the same Tor different;
| " mis 0-2; wherein the values of R*® may be the same or different; -
n is 1-3; wherein the values of R’ may be the sdme or‘different' ' '
R, RY and R13 are mdependently selected from halo, nitro, cyano, hydroxy, amino, -
carboxy, carbamoyl, mcrcapto sulphamoyl C1_4a1ky1 Cz 4alkenyl CHalkynyl CMaIkoxy,_
- 25 Cygalkanoyl, Cy. 4a1kanoyloxy, N-(CMa]l\yI)ammo N N-(C1.4a1kyl)zam1no
| C14alkanoy1armno N (CMalkyl)carbamoyl N N—(CMalkyl)zcarbamoyl C 4alkyIS(O)a
wherein ais 0 to 2, C1-4alkoxycarbonyl N-(C. 4alky1)sulphamoyl and
N, N-(Cy_alkyl)ssulphamoyl; Wherem RK' R” and R™® ‘may be 1ndependently optionally
subsntuted on carbon by one or more R%; o
30 "RY and R? are mdcpe_ndently selected from halo, nitro, cyano, hj/dr‘oxy, amino,
- carboxy, carbamoyl, mercaptc'r, sulphamoyl, Cj4alkyl, CMalkeHyl, Cr4alkynyl, Cyaalkoxy,



wherein ais 0 to 2, Cl.4al koxycar bonyl, N -(C _ 4al kyl ) sul phanmoyl ﬁ e
N, N- (C 4al kyl ) 2sul pham)yl wherein R16, R17 and R18 maybe i ndepenc?e rfluﬁ“ms“”“
~optionally substituted on carbon by one or nore R21; 30 R19 and R20 are
- i.ndependent| y- sel ected from halo, nitro, cyano ‘hydr oxy, am no,. carboxy, !
- car banoyl , We8PHPb, sul phamoyl ; C1:4al k C2. 4al kenyl, CoRGT/RPALYPI554

Cl4al koxy, WO 02/50051 PCTI GB01/ 05554 i@ Cl4al | canoyl ,.. C. 4al kanoyl oxy,
‘N-(G . 4al kyl)anino, N, N-(Cl-4al kyl)2am no;, Cl. 4al kanoyl amno,
‘N- (O _4al |@Gydelienoyia@pilkandyidky, mmmmmmy«:uawml S(O), - wherein

0 | k (G -4al k Loh
{aaal iy Goalieptd °Xyci‘<g€ﬁq3%mq b N i) zci‘rgﬁw CodlghSiD:

1 di -P(O (On a
o 0 00 PRSBRONg0 1B, CLBCICTN. L RIOIGARAELR ~P(O (Onxr) o
Cl.6all cyl®, Nﬂl@lmalklyl)mtphmdle?ﬁbmmlyhéletmdqn!a;rh,o@lpﬂoysxﬂ;ﬂimo,rmﬂuﬂmo, phosphono,

Serset et FPORRARION BHoBRSRbRT A St o PR 1 Whdepsnlenly, .
-~ carboxy, -GaagRRBMty FRCRARRL CE, ARftin B hd ROV Q5 y}laendenﬂy tlnptlonally

trifi-uoronet hoxy, 10 met hyl , hyl ", nethoxy, et hox V|n
et hynyl, -rﬁélbmslﬁdmb@wnbﬁomwmoreaﬂetyl f or mami do, acetyl ami no,  acet oxy,

rethyl thi o, et R AR mepefi@énﬁééé}?ctgifneém T o P bircido,
N, N di'met hythiag) Iﬂhﬁmoxy?éarﬂmﬂdiwrﬁ&% ﬁﬂ@aﬁ@?@ﬁﬂﬁ@bﬁ@&@@'&ﬂu&%ﬂéﬂ{oﬁy, |
reo

sol vate, of such a salt_or ‘a prodru? I'n the fol'l ow ng paragraphs
of the Hbsupiyh eyl methonsmethrsy, ol r?élyl VoL, al%hﬂws@rhmyloform} aeatal, (1) is
‘referred t n 0

conmpounds fo&fm o%%%eqyﬁﬁ# Q&gﬁ(& bﬂgthé’thgﬁm @8 %%? ﬁet?ﬁca%%%ﬁ?ﬁ the &%
skil'l ed peNgbdimdthylcabaneyi mbﬁymlnat mbhglsnlphhgﬂlm@ysy\smmywunﬁlﬁmyl het ween
-corrpounds f for%lalé%%ql%&d conpounds of formula (I'). The nunbering
system 2 &t refers to conpounds of formula (1), but it is

to be und%ﬁﬂ%ﬁ%ﬁc&ﬂ}%@eﬁﬁlﬂé S RE9aR! AvAPBE MichQ bl Br gfcfcﬁéggéﬂ]%ges bét h

values .in formula (I % In this spécification the term"a
strai ghl3 and brlnhb &ellayring palagﬂaylns ofgheodpsription, raadmélncb!@ns,ovhmdavomgalnd

oY 9 SRR RPN e B i AP ) s YL

[ sopropyl ﬂﬁm&racﬂt)abﬂt:mhpomf/ﬁﬂmuraq[[ey ences to individual alkyl groups
such -as propyl are specific for the straight chained version only and

references to i FRditinmatheskdicd merson Hall Appregipic thatdhpaumbasing system diffpisopy| '
are speci f pGwhef céﬁﬁoﬁﬁ@@?ﬁ%ﬂuﬁw Dhd‘REDoRRILE Hhrmda YT nuftBEMES g}"s%[iln

20 used herembelow refers to cornpounds of formula (T), but it is to be understood that these

~ statements also apply to the correspondmg values in formula (I").
| In this spemﬁcatmn the term “alkyl” includes both straight and branched chaln alkyl e
groups but references to 1nd1v1dual alkyi groups such as “propyl” are specific for the stratght :
chain version only. For cxample, “Cysalkyl” includes CMalkyl C,aalkyl, propyl, isopropyl
25 and t-butyl. However, references to individual alkyl groups such as ‘propyl’ are spec:lﬁc for .
f’_ﬁhe straight chained version Oniy and references to individual branched chain alkyl groups
such as “isopropyl’ are specific for the branéhgd chain version only. A similar convention
applies to other radicals, for example “pﬁcnlel'_GalkyI” would v‘includé phenylC,_qalkyl,
benzyl, 1-phenylethyl and z-phenyiethyl. The term “halo™ refers to fluoro, cﬁloro,'bromo and -
30 iodo. | - B
Where optional substituents are chosen from “one or more” groups it is to be
understood that this definition includes all substituents 'being choéen from one of the specified

groups or the substituents being chosen from two or more of the specified groups.



“applies to other radicalé, for exanpl e "phenyl Cy6al kyl " woul d i ncl ude

phenyl & _4al kyl, benzyl, 1-phenylethyl and 2-phenylethyl. The t erdd- JUH2005--+

"hal o"refers to fluoro, chl oro, brono and 30 iodo. Were optional
. substltuents are chosen ‘from,“one or nore" groups it is to be understood

that this dvbmwsaosnn incl'udes all substituents bei ng choserpdrgan@irss«of the

: specnft ed groups or. the substltuents belln_q chosen fromtwo or nore of the -
~specified groups.: - ~-------- - mo--oo-lElon o oo - :JU N 2005-. ,,;

WO 02/ 50051 PCT. 11( 5554 Het eroar t ot aII unsat.ur at ed, mono
or bicyclic ri ng% t%l-lyluéls XO OWFE‘%C&{H& @ﬁgaﬂmﬂglg §t353f??§ ¢

chosen fr omith 4tNQEEHe a&eﬂnﬁmﬁos&t freﬁaxﬁ@ggenvthu BRYxygél! @hiSh ntatyhﬁﬂwsse
speci fied, be carbon or nitrogen Iinke Preferably "heteroaryl ™ refers to

a total |y otharwise apmféfml,, bmarb@lyot mtroganriglkcd\rftreﬁem“bhg“mteanar@l”aeﬁmstocartotally ;

:btcycllcr ] n|n 9 _.or o, at . | east one a S
chosen fr orrrln% mt%%gg §?1P%HB$ St %56 %ﬂpﬁ Rt ?rEVYChWte%CE‘ %’t‘lﬁgb\ﬁﬂg

- speci fi'ed,aihifs efwiion aﬂ"ea&iﬂ bhé 99R1s ChoWes tord MtraHSY, RAPhASHOKY !, white may,
invention, —"heteroaryl" refers to-a totall Yy -unsaturated, rmnocycl i c Ting

_.cont ai ni ngn%esapﬂlewﬂﬁwwc@edabe wrhoparingtrogen dinketh fm pRathey. aspech obifie Iyealiohs of
~which at I oh whi ch
rmy. unl eosearou T b e R A E RRE e UL S BEG RO T 66

~and ‘sui t aﬁhe:yc%ahmgsomfauﬁrtﬁ {900 deheofopltiyh 4t lazse ohdratenyis chossaiREoniybgen,
t hi-adi azo i'sot hi az trjazolyl

oty e B X kb DR a0 Stk PR RGP tfytar FetRRRe.

Preferafy yﬁ;taaeptés%msuﬁﬁﬂ@waésvdf thd @B RetbBalyl £BYiedy 138;&91)1;@ imiddhki, s a
total ly unsattrat.ed, nono or bicyclic carbon ring that contains 3-12 atons.

_ _§t er abl ypylmlxll thladtazalyﬂmmhmmlylcmambl @yrangl, midolylSpywimidyk pyrreingt, a
Pt ont’ proARRERR Rl dnd aupglsf ere bpfl A Brg Hele B e 16 Ruif or ¥

"heterocyclyl” ‘rAaryIa’ i§ Aty BfbanRabd,i mbdoyor SRlyUlietRPoPFin g IBAEMIIAHELL]2 ARAGs. OF
bicyclic .ring containing.3-12 atons of which at |east one:atomis chosen

from ni t r ogeferatlyi‘sptiris arnoneRyde AingARPEinREY or 4 AEBOTGeIClF sag spriEnimedy,
b bea 4y b -
Penl aco o3F WO IKRE oSSR et Bhiorl AERU1 NGRS A ¥ cd 1o

- formthe Splmmybles Preferably a- heterocyclyl . is a. saturated partlally
saturated or tur at ed.,, .nono_or c cC ri n containing 5 or ons of
whi ch at | east 6{@“&{‘{9%&# 18 eﬁﬁtg’@ﬁed? 6‘#’\[1-3( f%@@ or é’H?%‘I‘fﬁ'PHOIPO%(?Fd%WC i ch
may, -unl esgn@tHREWngS- ﬁp%ﬁsloﬁlﬁm&eattégm'a aBm 1sruht)§étgﬁ&nlnhmg%g sulfper 6 n a

-CH2- group can optlonally be replaced by a -C(O- or-aring
-0Xygen, which rmay, unless otherwuse specified, be carbon or mtrogen linked, wherein a -CHy-

20 group can optionally be_ replaced by a -C(0)- or a ring sulphur atom may be optionally
oxidised to form the S-oxides. Preferably a ;‘tteterdcycljl” is a saturated, partially saturated or
' unsaturated mono or bicyclic rmg containing 5 or 6 atoms of which at least one atom is
- chosen from nitrogen, sulphur Or OXygen, which may, unless otherwise specified, be carbon or
nitrogen ]mked wherem a -CHg- group can optlonally be replaced by a -C(O)- or aring
25 sulphur atom may be opttonally oxidised to form S- oxide(s). Examples and suitable values of -
the term “heterocyclyl” are thtazohdmyl pyrrohdmyl pyrrolinyl, 2—pyrr0hd0ny1
2 S-dtoxopyrrohdmyl 2—benzoxazolmonyl 1, 1- dioxotetrahydrothienyl, | -
2 4—d10xomudazohdmy1 2-0x0-1,3,4-(4-triazolinyl), 2- -oxazolidinonyl, 5,6- d1hydrourac11y1
1,3- beﬂZOdIO}\.O].Yl 1 2 A4-oxadiazpolyl, 2- -azabicyclo{2. 2.1Jheptyl, 4-thiazolidonyl, morpholino,
30 2—0xotetrahydrofuranyl tetrahydrofuranyl 2,3- -dihydrobenzofuranyl, benzottucnyl
tetrahyd:opyranyl piperidyl, 1-oxo-1,3- d1hydro1somd01yl piperazinyl, t‘momorphohno
- 1,1-dioxothiomorpholino, tetrahydmpyranyl 1,3- d10x01anyl homopiperazinyl, thienyl,
'_ isoxazolyl, imidazolyl, pyrrolyl t111ad1azoly1 1soth1azoly1 1,2,4-triazolyl, 1,3 4-triazolyl,



- ethoxy and propoXy. Exanples of | kanoyl am no

' 25 sul phur atom rmay be opti onal ly oxidised to form S-oxide(s). Exaarq) %s f‘
suitabl e values of the term"heterocyclyl"” are thiazolidinyl,
pyrrolidinyl, pyrrollnyl 2-pyrrolidonyl, 2,5- dloxopyrrolldlnyl

-2-benzoxazelh poshes, 1. 1- di oxot etrahydrothl enyl 2, 4- di- oxoi ' nyl ,
2-0x0-1, 3, 4? Btl’l azol inyl), 2-oxazoli di ponyl, 5 6- di hydrouIIrE12(:3%'3)1[{&3:(;1§4

"1 3- benzodloxolyl 1,2, 4- oxadlazolyl 2- azablcyclo[z 2.1] heptyl,

_4-thiazolidon rpho 30 2-oxotetrahydrofuranyl, tet rahydrdf uranyl
BRIt N R A PRRL L it

-1-o0x0- 1, 3-gdhvids ﬁ@bﬂqol yl, pi'perazinyl, thionorpholino,
21, 1-di oxot hi’ om)r(gjﬁ I no, tet rahydropyranyl 1, 3-dioxol anyl

_hom)pl per azi nyIA “cdrbmyy,lyl” is lasataeated, ph:uﬂlyrsatamtddwr unmj:mnateﬁymohm bi bidydizol yl ,

S thi | t | t 21:: JUn=2005
63? 501)??0%%90 9 e 3y12 sg)ﬁnan\yheféﬁéﬁfér gropp P?T}T‘PERHMHY ke sﬁféqcsﬁi g\oa
. pyrazi ngl,.cpey-i Fﬁs?érﬁMB/ “cz&%dﬁ!bﬁ}l” isH BRI Q ing ﬁiﬂkaﬁ‘ﬂh%f rﬁ%{)ms or a bicyelic

-1-i $oqui nol bnyI A "carbocyClyl" is a saturate par sat urated or
unsat ur at dég aviainiog Sxrd @tqm;s Smaarﬁi@mluesrfgr tdagitocgdpk’ anaisdaey&n)pmmds

"Wnere n a t 1] P bl.y 3
“car b:)cyclc)y fg_%msﬂ ﬁ&%@g (“,II ‘%Pil eﬁ?ﬁt‘%ﬁg?ﬁ ?&%@ﬁgyi#@n%&gﬁ c}%‘gﬁlﬂc
ring cont aiaphmgi Qetedlindf) nﬁtaﬁj?lll?or 1SeHoireab ., P@u@ﬂ%ﬂ% eéarbsc%lepcmw&»pfo?yi ude
~cycl opropyl ; cl-obuty 1- oxoc¥clopentyl cycl opentyl, cycl opentenyl,:
cycl ohexylcyctgb@ )@hbsewpbp%ﬁlnwc OPGn%rwnlppente@tchamhhyxyl ¢yetbeyenydrphenyl

1- ox0|nﬁ? (?ﬁ& Plarly carbocycl yl'" is cyclopropyl cycl obut yl.,
1- oxocyc openty §elopentyl cycl opent enyl cyclohexyl cycloheXenyI

pge nyl - I k10 Ior Anexmnplda:ﬂvcl_ﬁaﬂaneﬂamjﬂ @d?fcmgcagﬁﬁ(dx@msydcgwxy Biﬁnples of

4al kangy!l oxy" is, ac Y, es of 16al koxycar bonyP' and

"d . 4al koxﬁ:( ﬁwaﬂﬂwﬁ ’eﬁe %%ﬁ%&@%ﬂnﬂdud&%W&?@%% eths)zycaﬁwayl -
t-but OXYC%Mtexﬁéﬁ:@ﬁ&leﬁxzﬁﬁplegf_@lﬁglﬁﬁyy ﬁl@d‘cig]ﬁ@gkg?féhéiédf}gl@ﬂ&]gggﬁﬁg}%@ﬁéy,
i nclude fo? ﬂ@w mmaples afﬁ@lqa&nm;@mmeénw &@i-abkangylamplod snadide formamido,

CI 6al kyl S , 0
"o ngl ﬁélde %%EHH gro%éc{%p{mﬁ? B‘B‘W}ﬁwf GFM@S WE rI‘i@”l as]\llﬁ\}lfBj ezlﬁﬂlg Imsesyl .
and et hyl stmmms(mﬁxaéfehe'isofm ﬁqmﬁﬂbmwuuo e&@xtm,_nﬁﬁi hyl, i ncl ude

CI _3al kanoyl ,. propionyl and acetyl. anples of "N (Cl. 6al kyl am no" -and.

“NE( O 4al Kéth! SHAPREYL iprsy AR e pfawh@xawsleépﬁﬁ poylEratpt eslignodid
. N ﬁ (mca:éL hy air%l]h)gzl% yh%%o%l%?n& %B% l g}\{%{%@@ﬂbﬁm%eﬁt%ﬁam no. EXarrpI es' of
C2 6al kenViV- (Cammmam’muws metitybaning yhd ethlylaydinafbtatples openyl . Exanpl es
of C2 9(? | KI% Wtcl.ﬁ%ﬁcyl)z (L)];aél{(dy WJV (Ca .4§k3?152am11¥0 1nc1ude dl-N-methylanuno |

' di- (N—ethyl)ammo and N—ethyl-N-methylammo Examples of “Cq. .;alkeny ” and “Cy 4altkenyl”
are vmyl allyl and l—propenyl Examples of “C;,,salkynyl’ and “Cua]kynyl’ are ethynyl,
l-propynyl and 2—pr0pyny1 Examples of “N—(C;.ﬁa]kyl)sulphamoyl” aud
“N—(CHalkyl)sulphamoyI” are N—(Cl_galkyl)sulphamo_yl, N-(methyl)sulphamoyl and
.25 'N-(ethyl)sulphamoyl.'Examples of “N-(C;.Gaikyl)zsulphamoyl” and
 “N{(Ctaalkyl)ssulphdmoyl” are NN-(dimethyl)sulphamoyl and
N-(methyl) -N-(ethyl)sulphamoyl. Examples of “N-(Cl.ﬁalkyl)carbamoyl” and

o’

) “N—(CMalkyl)carbamoyl are methylaxmnocarbonyl and ethylarmnocarbonyl Examples of
“N, N—(C1 ﬁa]kyb)zcarbamoy ” and “N N- (C1.4a1kyl)ocarbamoyl” are dlmethylammocarbonyl
30 and methylethylaminocarbonyl. Examples of “C;.salkoxycarbonylamino” are
ethoxycar_bonylanuno and z-butoxycarbonylamine. Examples of “N'-(C.¢alkyl)ureido” are |
. N '-memylureido and N '—ethylureido.. Examples of “N-(Cy.¢alkyl)ureido are N-methylureido
and N-ethylureido. Examples of “N',N "(Crsalkyl)aureido are NN "-dimethylureido and N’—



1- propynyl and 2-propynyl. Exanples of "N-(Cl -6l |)sul phamoyl™ %a
(d 4al kyl ) sul phanoyl " are N-(d - 3al kyI ) sul phanoyl , N-(net hyl )sul p W)EI'I" Wy -
. 25 N-(ethyl)sul phanoyl . Exanpl es of "N-(CLl. 6al kyl )Zsul phanoyl " and
"N (Ct.talkyl)2sul phanoyl ™ are N, N-(di nmet hyI ) sul phanoyl and N

- (met hyl ) - Ns¢@odrsob3ssul pharoyl . Exanpl es of "N-(CL. 6al kyl )carﬁmv@dlfbsgud
"N (d 4al kyl )Car banoyl " are nethyl am noqa,r-bonyl and et hyl am.nocar bonyl .
Exanpl es of . "N, N—(CI 6al kyl ) 2car.banmoyl " and-"N, N- (C - 4al kyl ) 2car banoyl "

| are di met Q I .30 .,an | .. Exanpl es of
e ARSI TS N ASER PR e Branles
" t-but oxyca\rlamyﬁavrmmlyhﬁmmh@w pfopyl\w ﬁ%ﬂﬁiﬂxd@(l@x ge@of are
N -met hyl yrei do _and ‘N--et hyl ureido. es of ' 6al kyl )urei do are.

N-net hyl ur 81§ (CrapleyRe- é’t@y%ﬂl{wl&@@ﬁ?@dﬁﬂv@m@@}’lﬂ'ﬂ%ﬂﬂlﬁ’@m@%ﬁ |)2ureido are
LN NC-di nq\t,p#w} %ﬁﬂﬁgﬁ%ﬁhﬂu | -2005- Ve 02/50051 PCT/ GBO1/05554 - 13-

. rrethyl of "N - (Cd .6al kyl)-N-(Cl -6al cyl)ureido are
: N mat hydl - N- rret!hyﬂmbm m&uﬁtﬂl@m@@ptabb&ﬂhbﬁybmm@oﬁm oﬂiharmieﬁomﬁ for

-(G -6al k 6al | cyl ) ur.ei do N, N - di i et Iure
and N - wgﬁﬂvpm %\%‘%‘RP%?%WIW&H%“ of e ireption iy ﬂg@‘é‘ﬁ?ﬁl S}cy
accept abl- t AthpR)]
aci-d- addi ﬁxgﬁb%aai aégd %g&gglynpg%hﬂ&h flfqp%%e [ né%%ﬁr%ﬁlﬁﬁrﬁaﬁlgégu folg?:}lmg{ohtl? y

basi c, forhyde:)chlqmlcehyéobrammdsdoumq, phosphiiic, mmﬂmqroacmncmmm@alaoamodngan| c
" or organic r ex rochl h dr obr omi.c I C
osphori o saS SRR RRCeueKRY fccgpe ik Sar B S5 FREST ot RipPRR Srish S ap o
phar m%lCElltduﬁ?clxérwyaﬁﬁcﬁ@is%maﬁmﬁ%étal%ltafoﬁQ:Emﬁﬂéld s6dinialte pothv€lGin sam, adhilleflinei s '
10 sufficiently acidic is an alkali netal salt, for -exanple a sodium or

pgLEassi um @amtmetﬁﬁaw ﬂ@maﬁwle B SHENTHETAISISHPR Salt o asvaeRe sltosp el pithan
magnesi um &H& a gﬁ# lﬁéwﬁlf II;IptWTJIE Ratddh, Q' &%‘pgeaﬁiﬁ%uﬂﬂ Ich

af f ords apy5|o gca yacc exanpl e -a

et hyl am n@gthgliantd) yiraethylemirte; mmymeemMmdPMnmr phol i ne or

‘tris-(2 hydr e | ) ne. -15 The:conpounds of the fornula (1) may be -
AT higine

adni ni st er & €a pro-drug which is broken down in the human

- or aninpd body tg &ﬂﬁouadscoﬁmemupiﬁnﬁsyfyeamn@stérbam thgmm)bfeas Bldrug
pro-drugs include in Vvivo hydrol ysable esters and in vivo h ysabTe

anmi des of which ofi’r?r@limd@?ﬁn intibe homew prarimpl body Ap, give adompopd p%ﬂyi@muéa dster
oL 2 SN A P AT R Al R
t he a compound of the formula {I). -
' An in vivo hydrolysable ester of compound of the formula (I) contalmng carboxy ot
20 hydroxy group is, for exa.mple a pharmaceunca]ly acceptable ester which is hydrolysed in the
. human or animal body to produce the parcnt acid or alcohol. Suitable pharmaceutically
' acceptable esters for carboxy mcludc Cs. salkoxymethyl esters for example methoxymethyl
.C1 salkanoyloxymethyl esters for example p1valoyloxymethy1 phthalidyl esters
Cas. 3cycloalkoxycarbonyloxycl_ﬁalkyl esters for example 1—cyclohexylcarbonyioxyethyl
25 13- d1oxolen—2—ony1methy1 esters for cxample 5-methyl-1,3-dioxolen-2- onylmethyl and
.CHgalkoxycarbonylo}\yethyl esters for example l—methoxycarbonyloxyethyl and may be -
formed at any carboxy group in the compounds of this mventlon ' -
An in vivo hydrolysab_le cster_of a compound of the t_'ormula () containing nhydroxy
group include,s inorganic esters such as ph_os‘phatéf esters and'otaacyloxyalkyl ethersand -
30 related compounos which as a result of the in vivo hydrolysis of the ester breakdown to give
the parent hydroxy group. Eﬁ(amples of a—acyloxyﬁlkyl ethers include écetoxymethoky and
2,2-dimethylpropionyloxy-methoxy. A selection of in vivo hydrolysable ester forming groups

for hydroxy include alkanoyl, benzoyl, phenylacetyl and substituted benzoyl and



human or ani mal body to produce the parent acid or alcohol. SuitaRle . .
pharmaceutically acceptable esters for carboxy include d -6al kox%r?et’ﬂﬁ‘["mﬁ"”“"*
esters for exanple niethoxynethyl, d -6al kanoyl oxynmethyl esters for
. exanpl e pival oyl oxynet hyl ,” pht hal.i dyl esters, C e ' ‘
" 3. scycl oa%@@i%?%ﬂlbonyl oxyCl- 6al kyl “esters for exanpl e  PCT/GB0I/05534
"-1-cycl ohexyl car bonyl oxyet hyl; 25-1, 3- di<dot en- 2- onyl met hyl esters for
- exanpl e.5- net hyl -'1,-3- di oxol en- 2-onyl net hyl ; "and - , .
. CId- 6al kgp}y@?men%lmgmwmgbgm dlioyl c&x}b@ﬁﬂﬁ%t&;s}t&ﬁdll@%&ﬁh?ﬁ@ﬂ)ﬁhﬁxyet hyl
. and nmay .at ‘any. _carboxy ‘group in the conpounds of this invention.
An in Vi v&‘@?ﬁ#ﬂeﬁ‘?@é’ﬁw&l)ég‘@@wk@?ba&lﬁb%Wﬁ&aﬁﬁﬁﬁﬁnﬁmmnpwﬂﬂ@ﬁfiai ning a
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form ng: gaERing PEacbiiel R0 ISk UEmAk KARRY | ek DERZP XL ;- RleXheRag
substi t ut-ed.bennz-gi)y.laran éj RLIor 26@5@0 | M%ﬁ%ylﬁyﬁ%%#%&i@%
~ phenyl acefNymethyl,IN6othyt A-popyl, N(¥-dingéthy, Mrdthyl-Nartghat ¥, /édietind pmide. -~
_-diallcyl carbamgyl ‘and N-(dial kyl ami neet hyl )- N all cy| car bamoyl (to give
car bamates), . g%ﬂ%%&’r%“ﬁ‘%a@%n&%%ﬂ?%@ @Eﬂﬁ"% B (_Preﬁé%'%{“c_ A
substi t ueonedit BBREOFE- ahd 2! iteReip il it Bbe aRirPbdRthazhdvehided  froma
ri.ng nitrogen atomyvia a nethylene group to the 3--or 4- '&OS'I tion of the -
benzoy!10r PRgPmBRSRessll sugh PRLiGabidipsteresisoaners and/gapmetriaisomys dhat @ossesslBAF a
conpound Jhe for a (1). - containing a carboxy group is, for exanple, a__
"N-C: 6al | %}P&?&ylﬂ%%a _6al kyl "am de such as N-nethyl, N-ethyl; L
~N-propyl, N, N- dihegtvenkion Mlatbhtpl anbtamé tall ydutanedd\fodine bhthle camipdendsodnie formula -
conpounds ,of t-he for ~.(,1).. may have.chiral centres and/or geonetric
i someric é'@ﬁp?t@?.sscéﬁfé]‘éﬁdéégltqrgaﬁ%wg’)z and it is to be understood that the
invention 10 encRMERRSS®R uAldrsHoE thaPBlraPbomptivaal 8f B kSRR &) fafe,ggGREL i C
i sonmers that possess I'BAT inhibitory activity. The invention relates to -
any -andSalspivakedtas welli as unselpedformh sudoaspfomedample, hyveatéd farmis alt igtb)bet hat

20 e AP P 6t e R s B B SRRt e 1
unsol vat ednlibito®y a3tieiy.as, for exanple, hydrated forms. It is to be '

understood that_the invention egco;r%rgssjes all suchsol vated forms which
‘possess. | BAT ififRfcHra yplpenek Ry ROWR", Br R einddy’ are pyfodloys. Juch vajues pery bratses
and R6 ar yase b9l | | R8s y
of the defini %i@%{s%fz g'i%ﬂrrgdg g\r@gﬂrébq% [ rreﬁ??lécjg]?gﬁSﬁgﬁtﬁeﬁlgﬁﬁgﬁgﬁg%%ﬁ%fgm%ﬁpe &
- 20 ‘hereinafter. | _
Preferably R' and R" are both hydrogen.

Preferably R! and R_z_ are inc_lepehdent}y_ selected from Csalkyl. \ L

" More preferably R' and R? are independently selected from ethyl or butyl,
Morc_préferably R' and R? aré independently selected from ethyl, pmpyl or butyl.
25 In one aspect of Vthe-invention particularly R? and R? are both butyl. '
' In a further aspect of thé invention particularly RI and R? are both propyl.
| In another aspect of the invention particulérly one of R' and R? is ethyl. and the other is
‘butyl. | :
Preferably R* and Ry are independently sclécted from hydrogen or Cy_galkyt:
30 . More preferably R* and RY are both hydrogen. , '
Preferably R is selected from halo, amino, C;.galkyl, Cl-salkoxyéarboﬁyléﬂlino or
N ‘—(Cl.ﬁallcyl)ureido.



20 hereinafter. Preferably Rv and R are both hydrogen. Preferably, and
R2 are independently selected from G .4alkyl. Mre preferably R a%ﬁiwm
i.ndependent|y sel ected fromethyl or butyl. Mre preferably R and R2 are
“independently selected fromethyl, propyl or butyl. 25 1In one aspect. of

. the invent Momopswsi cularly R and R2 are. bot h butyl. In a fpoméeueassaect of

"~ the invention particularly Rl and R2 ar.gs.- both .propyl. In another aspect

- of the invention particularly one of- Rl and R2 is ethyl. and the other is

DUyl Pl o Rt sty BY 5 TARORGHS gl RORRS ST MBIARERSY: |
" sel-ected W’{(ﬁb&tﬂl)mmdam no, Cl 6al kyl , CL6al koxycar bonyl am no or

N -(d _6al kyl )hgrel d é 3UP -2065° WO 02/ 50051 PCT/ GB01/ 05554 15 l\/bre
preférably RZ §e§ré1éfc"t1é *®dom chl oro, amino, t- butyl, =

t- but oxycar bony), api 8ReQlof thY indd t @‘erably vis 0 or 1. In
.one aspect- of the |%?ent0|fon mnél}lgﬁpl%ié%y&%ﬁqglyvﬁss 0. 5. In one aspect of
“the invéntion, Imnn@aqppﬁfoéﬂwbhyenmnsm&re[irefembbhamﬂect of the invention

preferably R4 is p fornmul a ot her
oer ot ha ihoRh R8s e B Bty s S8t e B bt
depicted a8 e). 10 . Preferably R3 and R6 are hydrogen. _Preferably t he '
- other of R4 and R5 that .is not the grouF of. fgrnula (IA) .is selected from
hal.o, Cl4al koxyn @rotispnaspact of tbedyeentiprpre enably RS in group of fmwdd @A) (radepigtasy
R5 may  be g %onally substituted on carbon by one or nore R16; wherein R16
is independently selected from hydroxy and N, N-(C 4al kyl )2anmi no. 15 . More
preferalfl y the Ratfomblyolk’® md Rthate Rpdibpat i s not the group of formula’ (1A) is

sel ected frombro met hoxy, js oxy, methylthi o eth '
| sapr oByI thio J’rrefﬁggw the giber ef R} el et i pOtrihe Wpﬁ’é erul eﬁéﬂn@se%eﬁr@gltfrqrm ed
on-car bon f g}.ﬁt‘n 'M‘EE? 4|

hydr oxy arﬁj&y Ng} ?ﬁ%ﬁﬁl%mﬁkgm(%%ﬁﬂ? ytqts%le otﬁ g Fi’ﬁkzﬁi!‘ﬁ%%? Hgﬁfﬁﬁ
“not the gruhgitated mnmbbaby DAY of momdR &cwmﬂemk is mdependently selected from

hydroxy and N,N-(Cisalkyl)samino.

15, More preferably the other of R4 and R’ that is not the group of formula TA)is selected

from bromo; methoxy,_ 1sopr0poxy? methylth,_ethylt}uo, isopropylthio or mesyl, wherein that -
R* or R® may be optionally substituted‘ on carbon by one or fnere'RIG; wherein R*is
mdependently selected from hydroxy and N N~d1methy1a1mno )
Particularly the other of R* and R’ that is not the group of formula (TA) is selected
20 from bromo, methoxy, i 1sopropoxy, methylthio, ethylthlo 1sopropy1t1no, 2 hydroxyethyltmo
2~(N, N~dxmeﬂ1ylam1no)ethylthlo or mesyl
More particularly the other of R4 and R® that is not the g;roup of formula (TA) is
methjrlﬂuo h '
| Preferably-the other of R* and R5 that i is not the group of formula (IA) is selected from
25 hydrogen,-halo, C1.4a1koxy or CMalkyIS (O)a wherein ais 0 to 2; wherein that R* or R5 may be'

s

-~ optionally substituted on carbon by one of more R'®; wherein R s mdependently selected .
c from hydroxy, carboxy and N, N—(CMa]kyl)z‘aJmno ‘ -
| More preferably the other of R* and R’ that i is not the group of formula (1A) is selected”
= from hydro gen, bromo, methoxy, 1SOpropoxy, methylthm ethylthm isopropylthio or mesyl
30 wherein that R* or R® may be optionally substituted on carbon by one or more R'; wherein

R is independently selected from hydroxy, carboxy and N,N-dimnethylamino.



20 from brono, nethoxy, isopropoxy, nethylthio, ethylthio, i sopro % JQ}'P 9005
2-hydroxyethylthio, 2-(N N-di methylam no)ethylthio or nesyl.

particularly the other of R4 and RS that is' not the group of formJIa (1A
s’ methylthio. Preferably the other of R4 and RS that is not the group of
formula (I MOP%508% ected from 25 hydrogen, -hal o, Cl.4al koXBCREB01/05554

Cldal kyl S(Oya wherein a is 0 to 2; wherelfvthat R4 or RS nay. be. .

" optdonal |y substituted on carbon by one of nore R16; wherein R16 is’
“independent | y - Patthel£ly thé 680 SRR AARS BATPANYhaRY Mfoﬁmﬂmkyis)s%meﬂo

More preferably the other of ‘R4 and RS that is not the group of formla
(1A).is s Oéblﬂiéférog% BFATRY; dted ey, isepropexy. metihilhip, carbopmogbylyhiomsithia, hi o,

oot onal | irbERBHAR P Ska TR 1 R R P ub R Bred R

-independent | y drbhesthechshecof iy divexiion, Qﬁér@?ﬂ‘ erable thé dthel dret Tutdart tig-is ¥
+ 02/ 5005 PCT/ GBO1/ 05554 - 16 Parti cul ar the other of R4 and RS that i-s

not. the grﬂﬁﬁuﬁoﬁl’ of frmylal) lﬁ)seﬁ%teg@[o@th}éhogmr eietey biosags meﬂmmmpmomxy_ ,
R oy ey L&Wiﬁ‘z%&%%%%?%’ﬁ%%ﬁ%é’ b Y gy s LRARAPXABlRe ot

. aspect of ctubenibywentor orore RES| l:whmaﬁfm aﬁhﬁepdﬁdemymrec&ﬁf&inapdtoﬁ%ﬁ dafttcyiagdnot
5 the gro a (LA) is selected from hydrogen, chloro, brono,

met hoxy': E%’p‘i‘ﬁ’ﬁg%i}ummﬂ‘et hyl thio, ethylthio or isopropyl thio; wherein-that
R4 or R5.may ben@RéteNapke ofﬂxtesﬁxyén%ﬁdpa%ulﬁ%rtt?@&h@yom@mﬁm bis R

- wherein R16 is |ndepen&ntly sel ected from hydroxy, carboxy an -
N, N- d| At gyouprpiformuls (Bais h@iw:ctqhfsemthydfogeh,echﬁmv,dnt:mrmeﬂmm iserapdxy, t he

th f 4 R5t f- . f I | ect ed- '
other O, BB bRk, b CoShBaen] LR E I ® o1 o010

car boxynemWNrmmcttmdjmhbjeugltmosopropyl t hi o, 2-hydroxyethylt h| 0 or
2- (NN-di npt hyl ami no) et hyl t hi 0. I n anot her "aspect of the invention, nore -
particularly t HE 3gp aSBPCIRﬁﬂ’&ﬁEWFQSONiaPIelmﬂﬂ}’t%m@ﬁb@#ﬂo#ndflbrtheﬂ ianpt A)

i's bronmo %ch'&hgro?f%rﬂrﬁdi anﬁgﬁg%ﬁﬁ% of the invention, nore

particularly"th er o I's-not the group of formJIa(IA)
is nmethiéxy. In Iorgothspaspectof tttehave'muma,rmbmrpzirtp;iulazirblrthdﬂnbt}lﬁeﬂbﬂ\@4 Ad R’ mmyih pot n.
anot her as ect of ihe ti on ref erably Ring-Ais heteroaryl. ~Wen
Ring A is Afgoupsf ?rg}‘g?)@ B Rgh 3(5 phenyl .- 20 Wien Ring ‘A i s heteroaryl,

preferably R' n@[n/bnb Sspddt 8MHé irREntid Blefdrably Ring A is aryl.
In another aspect of the invention, preferably Ring Ais heteroaryl.
.When Ring A is aryl, preferably Ring A is phenyl. _
- 20 When Ring A is heteroaryl, preferably Ring A is thienyl or indolyl.
Préferably Ring A is aryl or heteroaryl; wherein Ring Ais opﬁdna]ly substituted by
one or more substituents selected from R'; wherein - .
' RV is selected from halo, hydroxy or Cl.4allcy1 whercm R17 may be optlonally
‘'substituted on carbon by one or more R21 ; wherein
25 CR%is selected from halo.
Preferably D is -O- or -S-.
In one aspect of the invention, more preferably Dis -O-. | -
 Inone aspect of the invention, more preferably Dis -S-.
- More preferably Ring A is phenyl, thlenyl or indolyl; wherein Ring A is opt1ona11y
30 substituted by one or more substituents selected from halo, hydroxy or t:nﬂuoromethyl.
Particularly Ring A is selected from phenyl, 4-hydroxyphenyl, thien—2-yi
4-trifluoromethylphenyl, 3—hydroxyphenyl 2-fluorophenyl, 2,3- dlhydroxyphenyl or
indol-3-yl. '



R e

Preferably Ring Ais aryl or heteroaryl; wherein Rng Ais option%}ni, AR s
substituted by one or nore substituents selected from R1l7; wherei U
is selected fromhalo, hydroxy or Cl.4allcyl; wherein RL7 may be optionally
_ substltut ed on carbon by one or nore R21; wherein 25 R21 is'sel ected fro'm
" halo. Pr efwoab}awap is -0-.0or -S-: In one aspect of the '”Vﬁ‘é‘fbﬁﬁ‘rma
.preferably Dis-0-. - In one aspect of_{she invention, nore preferably D s
-S-.More preferably Ring Alis phenyl , t ienyl or i ndol yl; wherein Ring-A

‘is optionally Osu 8 r nore substituents sel ected from
“hal 0, hydroxy ¢ Fﬁéﬂ%%#é% |18 P Qqﬂé(ftlcul arly Ring Ais selected-from
- phenyl, 4- hydr%xﬁawxab ect 8 88 irdrelttion, Prdférabl Ao 18 ¥§ra.fy |
3- hydroxyphenyl 2-f1 uo}?ophen w% yr rgxyp enygw PRRY Ithr 1112t JUN _

2005 WO @%3115605 mpmmaﬂm@rnme@sw 9111@7br oMpe eulptitushskiactest fﬁnna AWIhsremhe nyt .

FRUS R B AT S T TR R S s
subst i t-Gernipsiondlysabaiuitd oftRbén bMaas & MoreRY, Wisersig! ect ed from halo, .

Hydr oxy, . Cl4al II% or. Cl 4al koxy,. wherein R17 maybe 5 optionally subst i tut ed
on carbon by orfe #selssted fmuhalgherein 'R21 is selected fromhalo. In -

O ool °C B bl e O i REE AREEBEFARLY T OR b bkl el
-subst i t uerindolgle betedRing dis dpabnallmﬂstnwd byrehd ooy subktithibate saesidfydm 10

I n anot her t-of the inveption, particularly Ring Ais selected from o
~ phenyl | aﬂ%gy&?ﬂ)ﬁ’é PXY OF tHperemrH; gnyl ‘t hi en-2-yl, 2

4-trif Iy_‘pr onet hyl I f 1 |
> 5L di OXYCEE% gﬁ&ﬁéﬁ’dsl %cggf‘?fﬂ_rgﬁﬁﬁhﬁ %Clljll];atg ﬂlﬂgégigg?l@% dftﬁm ]i)hengnt on.
fydRpyp

- pagti cul ard mﬁls“ﬁ@ﬂwwkbnﬁ'l dniepAeyd- mﬂmdmdhﬂph@i}e,@hydroxyphcnyl

'4!f“thoxy 4-trifluo t:hyl phenyl., 3-hydroxyphenyl, 15
2- fluoropﬁlﬁeﬁ@%{lj@lﬁeﬂm %jr%% yphegylgor (@ge Xyphenyl or indol - 3-yl.

Preferably R ila afhisﬂﬁhfraglﬁﬁ@t oﬁhc $dletidion, (pﬁrn@alfaﬂ%‘!& nlls selé&é&fraﬁlqmeﬁﬁbl y R7
is hydroge£ C{‘Ire Qr- phenyl Particul arl hydr ogen.
hy OXyp enyl 4—mcthoxyphenyl thJen—Z—yI 4- ﬂuoromcthylphenyl 3- hydroxyphenyl
15 2- ﬂuoroPhenyl 4—ﬂuorophenyl 2,3- dlhydroxyphenyl or 1ndol~3~yl '
‘ Preferably R7 i is hydrogen C1.4alky1 or carbocyclyl
More preferably R’is hydrogen, methyl or phenyl.

' Pamcularly R is hydrogen.

~ Inone aspect of the invention, preferably R® is hydrogen.
20 In another aspect of the invention, preferably R8 is Clgalkyl
In anothér aspect of the invention, more preferably R® is hydrogen or rnethyl
| In one aspect. of the mventnon preferably R%is hydrogen
* In another aspect of the invention, preferably R9 is Cyqalkyl.
_ In another aspect of the invention, more prcferably R9 is hydrogen or methyl.
25 Preferably RY s hydrogen
. Inone aspect of the invention, preferably R11 is carboxy, sulpho, sulphmo phosphono,
-P(O)(OR®)ORY), -P(O)(OH)(OR°) -P(O)(OH)(R )or —P(O)(OR°)(R )wherem R® and R? are
independently selected from Cp.galkyl. _ |
In another aspect of the invention, pleferably R'isa group of formula (IB) (as
30 doprcted above). ' _
Preferably R11 is carboxy, -P(O)(OH)(OR") or a group of formule. (IB) (as depicted
above). - | | k



In one aspect of the invention, preferably Rs is hydrogen. 20 In r]!g PV
aspect of the invention, preferably Rs is ClAal kyl. In another ge Ef?ﬂﬂs
the invention, nore. preferably Rs is hydrogen or nethyl. 1In one aspect of
‘the |nvent| on referably R9 is hydrogen. In another aspect of the .

i nventi on, ﬁ Ably R9-is O -yal kyl | another aspect o THBOLBHt i on;.

" nor.e preferably RO is hydrogen or net hyl1 © 25 Preferably RI1OQ is hydr ogen.
~In"one aspect of :the invention, preferably Ru is carboxy, sul pho, sul phino,
phasphono, - P( MotCRefarly R' 15’@%6@*)1’@@@&%@(&%@8@ fowmulaﬁm (®R) (R

“wher ei n R, and R'i’Ré’ﬁé i ndependently selected from Cl -6al kyl . I'n anot her
aspect of demigied ion, preferably Rl1is a group of formula (1B) (as 30

d ted ab 1 '
dep! ot ed aboveln alshanal o dbinkenditr sy R ol (Eroom@rampponst
Mor e pr ef whebinyRRS sek:ctedtﬁbm@wall@( 03) z( @om}) pmr)nubr(lﬁ) (asolepicted abovelul a (| B)

(as |ctedg ﬂ%’ )% @ ct of the i'nvention, preferably R11 is
carboxy, ul pho™ I@) n Ris selected from G4alkyl or a

group of for Wbﬁorebfe@&raﬁlﬁxﬁem}%@ﬂ above). 5 Preferably Xis NH=.
or:-NHC( O - More preferably X is -NHC(O) -, I n " one aspect of the. .

i nventi on, preileﬂmeﬂ@ﬁlﬂsnmp@.gﬁﬁfef Iy Rids hedrogeipect of the inventi on,

f bl
Pt or anl y ri2 1 Efer Bt bespe WERGR DREARBRE B LT 0 D,

C(4al |l cyl or cazlihmﬁu@ﬂaytactoﬂﬁieixﬁmﬁtuﬂﬂ,aldrSPﬁlﬁmm@ad‘Fys.hyﬂxd:gehlotnieﬂtylby one or,
- nore sybstituents selected fromO; whereine is Mor e preferably

R13 i s Hydr ogekref F@PHS/}F hﬂﬁ%‘&‘{ cl-ﬁﬁ%’ll & ?F‘Im%’qyé ‘Blﬁﬁri"B i FS qQptiogglbt i ¢ ut ed
Bér?.”ﬁu?;rﬁmﬁi?‘ﬁi*’hé%“%%%ﬁaﬁ O P K SRR Vo particul arl y-£5
R13 is hydr ogerR is hyddoyxymet hyl . I n anot her aspect of the invention,
preferably RI3 Mmcr}%gtrera%ﬁrrhn Cg h;ydgoge}rll me{hyl or phenyl whercm R is opt1onally
-substituted by one ormore substltuents selected from R*; wherein
.15 R? is hydroxy. o B |
Particularly R is ﬁydrogéh, hydroxymethyl or phenyl.

More particularly R is hydroaen or hydroxymethyl
In another aspect of the invention, preferably R is hydrocen Ciaalkyl or .
carbocyclyl; wherein R™ is optlona]ly substituted by one or more- substituents selected from
20 -RZO; wherein - |
%is hydroxy, carboxy, carbocyclyl or amino; wherein R may be optmnally
subsututcd on carbon by one or more R%,
R22 is hydroxy _
, In another aspect of the mventlon more preferably R%is hydrogen methyl ethyl,
25 butyl or phenyl; wherein R%is optlona]ly substituted by one or more substituents selected
fron_a Rzo; wherein _ , A
_ V R¥ ig hydroxy, carboxy, phenyl or amino; wherein R% may be optionally substituted
on carbon by one or more R_zz; | _' |
R%is 'hydroxy-. | L = : -
30 In another aspect of the invention, particularly R" is hydrogen, hydroxyrxl_ethyl,‘
4-aminobutyl, 2-carboxyethyl, 4-hydroxybenzyl or phenyl. ' '



carbocyclyl; wherein R13 is optionally substituted by one or nore
substituents selected from 20 R2; wherein R20 is hydroxy, car box;a‘l U205
carbocyclyl or amno, wherein R20 may be optionally substituted on carbon
by-.one or more R22.. R22 is hydroxy.. In another aspect of ‘the invention,

~nore pref ew@zjmeﬁw i s hydrogen, nethyl, ethyl, 25 butyl pereBenyisss
wherein R13 is optionally substituted: bxgone or nore substituents sel ected
from R20; wherein R20 is hydroxy, car boxy, phenyl or am no; wherein R20 may

be optionally substituted carb 13 S hydroxy 30
_.I'n anot her. aspgnc%ﬁltgﬁ‘h ﬁgectﬁggﬁtl% ap?f? Brc’f‘u §I§| m@c’%‘? ﬁiwaglga
- hydr oxynetigheycly: wiersQIRIE W optidnd slaagtmta@w ondomeranapaangsts s@éctdaitecsml -
21, dut’ 20 02/ 50051 PCI/ GBOL/ 05554 -19- In a further aspect of the

i nvent i on; pl“élﬁ-‘@fﬁably R13 is. hydr ogen, ClAal kyl or carbocyclyl; wherein

RIS T, 0Pt onakby SRSLL LbRd @S oL @gyaypﬁtaugug%ﬁaaﬁ'ﬁ%gbérom

"R20; wherein ‘oXY, erocyclyl . am no;
“Wher e nSeopﬁ@aﬂ?suﬁsﬁ@ﬁédomed:bynbybﬁdrtmﬁreﬁ *gn carbon by one or nore R22 Rzz
. s hydroxy. In azfgwt her aspect of the invention, nore pref erably R13 is
 hydr.ogen, rreth }’ butyl or phenyl; V\,herel n R13 is opti onal Iy

subst i tut ed by 0B Guflor BREE, GHASHLHER! xﬁioéeﬂr@féfa%f’y RIGQHRoen, shasisl i dhyl0 R20.

-1 s ‘hydroxy, carboxy, ph ny am nao,

opt i onal | yuty ubphanyhtvdntrammREausbpmdajlyemaomedﬂwmmcm@atgudnmemtpd In a
- further . a kzoof the irnvention, particularly R13.is hydrogen,

. h'ydroxyrre?ﬁw Tfhobut ylI, 2-carboxyet hyl , 4-hydroxybenzyl,

_im dazolg/5- yl ”ﬁzhiﬂhy@fox?h@ib{éxy, phenyT) xﬁm@i&]ﬁrorfaﬁﬁh@aﬁha&aqﬁ nﬁfy bb '&gtéonally
invention, gr eferablly RI13 is hydrogen, Cl4al kyl, - carbocyclyl

Wagr ei n RES st@ut%@meﬁhpnbygu@@mm ¢ by one.or nore substi tuents sel ect ed

__'from R20; V\herqirzm %dx@ hydroxy Cl4al kyI S(O)a wherein a is 0, G. 4a| koxy )
am no,. carbocycC

Ina further aspect of the invention, partlcularly RBis hydrogen, hydroxymethyl,
“4-aminobutyl, 2-carboxyethy1, 4-hydroxybenzyl, imidazol-S-ylmethyl or phenyl. '

15 In ariother further aspect of the invention, 'prefcrablj( R" is ﬁydrégen , Crqalkyl,
carbocyclyl or R?; wherein R" is optlonaﬂy subsututed by one or more substituents selected
from R? ; wherein _

R¥ig hydroxy,. C,4alky1S(0), wherein a is 0, Cl;a,alkdxy; amino, carbocyclyl,
heterocyclyl or méfcapto; wherein R* ﬁay be independently optionally substituted on carbon
. 20 by one or more R?;
R% is selected from hydroxy, and
R? is carboxy. _
‘l In another further aspect of the invention, more preferably RBis hydrogen, methyl, '
eﬁyl, butyl or phenyl or R®; whe,r-ein_R13 is optionally substituted by one or more substituents
25 selected from R%; wherein ' ' | |
R* is hydroxy, methylthio, methoxy, amino, hﬁda@olyl or mercapto; wherein R® may
be independently optionally substituted on carbon by one or more R*; ' -
R* is selected from hydroxy; and - | |
" R is carboxy.
30 In another further aspect of the invention, particularly R" is hydrogen, carboxy,
" hydroxymethyl, mercaptomethyl, methoxymethyl, methylthiomethyl, 2-methylthioethyl, 4-
aminobutyl, 4-hydroxybenzyl, imidazol-5-ylmethyl or phenyl. -



het erocycl yl or nercapto; wherein R20 may be mdependently optlon%{j 005
substituted on carbon 20 by one or nore e; R22 is selected from r‘Ié‘}xy2
and R23 is carboxy. In another further aspect of the invention, nore )
pref erably R13 is hydrogen, ‘methyl, ethyl, butyl or phenyl” or R23; wherein !
R13 is optwwio%lsubstltut ed by one or nore substituents Pﬂa"f@ﬁlll@e!%d from
R20; wherein R20 i s hydroxy, nethylthio-2ffethoxy, am-no; inidazolyl
'-_mercapto whérein R20 may be independently optionally substltut ed on :

carbon by one Oy #itRer@isp éggﬁlotesgﬁﬁbﬁﬂ RS aEne Ryl %ﬁ&hyﬁul &n?ﬁﬁélﬁ’jﬂy-

30 In another.further. aspect of the invention, particularl I's ,
“hydr ogen, @d%flﬁbxlﬁ‘ﬂphﬁl}édméﬂlyhet hyl, nercapt onet hyl , et hoxyrret hyI
met hyl t hi orret aﬁet%y o%t hyI 4- am nobutyl 4- hydroxybenzyl
im dazol - 5- yI ‘Tf 4 %9’ A0SR - 3 2C0b WO 02/ 50051 PCT/ 0BOL/ 05554

'-20- 'I'n an ot hem mtasﬁwmtwrn%ﬂwnapiemm R'Sisnelebrsd FohONRE ﬁgén ; Crqalkyl
~met hyl sul phi nyl met h or \réyl sul.phon yl. Preferably

hydr-ogen? ?rrpaam v&@p@@ﬁﬂlé byl oF pmiyi rpaselvee@mwngilmw@taﬁéweww

from hydr 9st1€i@+t'§¥éle t21 RbmGE® %%ycl yl; wherein.said Cl4allcyl or

‘car bocycly Shal y. Wost 1Tt ed byone or nore substituents

sel ect ed from RR 13&@&9&0 i s hydroxy. In another as pect of ‘the invention,
.nor e preferably Rl14 is sel ected. from hydrogen, met hyl or ‘phenyl ;. wherein

- said methyl or HhEmHer3RecH tB?J%‘WSWé‘PWJ%%B@ﬁfPWYSd weleﬂéd fom hysirogsne
- substi tuenin%m'bﬁaﬁ LR R0 nftith B2 0hd a3l H:)ég%%é 0 %@ﬁédﬁ@ﬁi&r of

the i nvention,” par ularty R14 hydr o hen r oxy

Parti cuﬂarmurm&snmenmﬁdw@dfmmslﬁﬁ 15 I'n one. aspect of "the invention,

mor e particul ar R 5.1 S carboxy. In anot her aspect "of the i-nvention, nore
particularly R EH YHo. Preferably R15 is carboxy, sul pho, £

=P O) (R ) (OR), In Eﬁc@x&r@sﬁ&zf 6Rh mveﬁﬁ@) (pgﬁ)cﬁﬁr])y R™ is hydrogen, phenyl or
. ' hydmxymethyl o
Parncularly R is carboxy or sulpho _
15 Inone aspect of the invention, more particularly Rls is carboxy
| ' In another aspect of the invention, more partlcularly R is sulpho. :
Preferably R is carboxy, sulpho, P(O)ORORY, -P(O)(OH)(OR°) -P(O)(OH)(R )
or -P(O)(OR®)(Rf ) wherein R® and R' are independently selected from Cyqalkyl. -
More preferably R" is carboxy, sulpho, -P(O)(OR%)(ORY, -P(O)(OH)(OR"),
20 -P(O)(OH)(R ) or ~P(O)ORHRH wherein R® and Rf are mde.pendently selected from methyl
orethyl. ‘ '
B Preferably RPis carboxy, sulpho, -P(O)(OEt)(OEt) -P(O)(OH)(OEt) —P(O)(OI—I) (Me)
“or -P(O)(OEf)(Me). _ .
. Preferably R" is carboxy, suipho phosphono, -P(O)(OR)(ORD), -P(0)(OH)(OR"),
25 -P(OYOH)R®) or —P(O)(OR°)(R ) wherein R® and Rf are independently selected from
_ C1_4alkyl or R is a group of formula (IC) (as depicted above).

_ . More preferably R is carboxy, sulpho, phosphono, -P(©)(OR")(OR,
—P(O)(OH)(OR“), -P(OYOH)(R®) or -P(OYORY(RY wherein R® and R are independently
selected from methyl or ethyl or RPisa group of formula (IC) (as depicted above).

30 Prefcraﬁly RY is carboxy, sulpho, phosphono, -P(O)}OE{)(OEL), -P(O)(O-Bu)(Ot- -
Bu), —'P(O)(_OH)(OEt), -P(OYOH)(Me) or -P(O)OENMe) or RP is a group of formula (IC)
(as depicted above).



. sul pho,

or -P(O(OR)(R wherein R and Rf are independently sel ected frO%%”Jur‘--'—mﬁ"-—-v—“
C 4al kyl. More preferably R15 is carboxy, sul pho, -P(O(OR)(OR), &#*¥*" '
-P(O (A 3)(CRe) 20 -P(O (OH) Me) or,-P(O(ORt)(R wherein Re and Rf are
mdependent sel ected fromnethyl or ethyl. Preferably R15 is carboxy,
(‘Y&(’Mﬂoa) -P(O) (OH) (CEt), -P(O) (OH) (M) or POHGHILOEHENME) .
i Preferably R15 is car boxy sul pho, phospiono, -P( O (.ORe) (OR).,
- =P(O (OH) (ORe) , 25 - -P(O(OH)(R) or -P(O.(OR)(Rf) wherein Re and Rf are’

.- independent | y Sebecdspebt bf Bidintdntion) fréfetabBIR Rida oup o Fervi{ICh ok ras%ateﬂl 0
(as depicted above) More preferably R15 is carboxy, sul pho, phosphono,

-P(C))(O?ef‘b@%) P(O)(O—D(CRe) -P(O(OH) (Re) or -P(O(ORe)(R wherein Re

- and R d vl or RIG | '
o rormi 5 (1o EAE kot SEPRE BB SRIRUDR Binc h ot s BT Do
o =) o0, (00, o,
o ro- or is rou (as
"depi cted above)t 0n8asp ‘:‘FQFﬂE?GBSC %E?EW@S@S%U#T /05554 -21 In oné

“aspect of the ﬁﬁ‘!ﬁ?ﬁér%g% PoehE TR HoRbR A 19° AuRil formula (10 (as -

~depieted -above) her aspect o nventl
a group, of forﬁmhmttletr@)spe(caef thd épientien) padﬁmbiyR%mI-E(@}(@I-Bmt of the

t R15 b 3] foth tion,
et or apl . Rue IF Rt pP g AERRSY. s BBV F e RO b el er bl v
. R15 P( O ( OMI#kh 5 (ogtr) eferably R15 is
- P( OI) ?O (13 g lvle), ath?rndsgcrﬁgjﬁgraqgvsagggf%{r)?f&iaaltyq?nil/sg‘r!r?al)?)n pglpdg?er ably >Ié15 i sI

. =P(O) (&) (Me) In‘ongasgpact sheispemsiongprefarebly Rvéﬁby‘bﬁgﬂpr eferably R24.is

hydrogen. ' In aqg%ﬁﬁhﬁg&ggf fé%%ugﬁf%%%gp car% Ily R24 is CI.4al kyl .

Pr(éferably R2571's era y Preferably pis 1 or
2; “wherei n t he Preferably BT ifHRirogen. be the sane or different. 15 In one

aspect of the-i 0 more ‘preferably p is 1. 1n another aspect of the
i nvent| on, ﬁﬁé@}’&gblﬁ/‘% ‘i”%}’ 2;. wherein the values of RI3 - ' -

Preferably pis 1 or 2; wherein the values of R™ may be the same or drfferent
15 In one aspect of the 1nvent10n, more preferably p is 1
‘ In another aspect of the invention, more prefcrably pis 2;:wherein the values of R"?
may be the same or différent. '
| In. a further aspect of the invention, more preferably p is 3; wherein the values of R™ -
may be the same or different. - | ‘
20 - In one aspéct of the invention, preferably q is 0.
Ina further aspect of the 1nvcnt10n preferably qis L.
s '_ In one aspect of the invention, prefcrably ris 0.
-. " Inone aspect of the invention, more prefcrably risI.
In another aspect of the invention, more preferably r is 2; wherein the values of R ,
25 may be the same or different. _
In a further aspect of the invention, more preferably r'is 3; wherein the values of R

may be the same or different.

VPreferably mis 0. o

In another aspect of the invention, preferably mis 0 or 1.
30 Preferably nis 1. o

Tn another aspect of the invention, preferably n is 1 or 2,

Preferably zis 1.

preferably R15 is not



”may be the sane or different. In a further aspect of the inventio% rrg’
preferably p is 3; wherein the values of RI3 nay be the sane or FHU s -
20 I n one aspect of the invention, preferably qis 0. In a further aspect

cof thelnve@ 0980 referab1yq|sl | n one aspect of the i.pvention
'Apref erably I’bl sj 633? In one aspect of t I nvent i on, nore %&E&B H@P?f“
r.is-1. In another aspect of the i nventi6h, .nore preferably r is 2; wherein '

'.the val ues of R14 25 may be the sane or, different. In a further aspect of
" the inventi on "J?hﬁrgémm@ff erauln (1A") whergin R'vibbydiogen, methyd bupkengt, s 4; Ring/Abe

the sane - P r [ n ot.h aspect of the.

“i'nventi an réjfyér l%ﬁ%} qr H{a%iﬁoag?&f ﬂn@%lfﬂf)@ ca}ag %sﬁtq&g&ﬁy OO Eher

aspect of submmmmmm frgih BRI g,bimdabrltﬁﬂaoﬁme& yl, oPis80 &(PR? % carbosty, 1. o
2-1::JUr: ., 2005- V\Dc02/ 50051 P 1/ 05554 - 22- The group of formul a (rA") -

‘wher ei n R7P(DRFNQR S or 2 gyt forul @By, nois.1, Ring A is phenyl, .
_t'hienyl sr ind optlonally substituted by one or nore
yl ' 31‘1\;‘: go#@r ﬁhﬂﬁl@(ﬂ% \ﬁh S’ ,

" substituents s roxy or trifluoromethyl, mis Oand R9 .
i-s -car boxy, P(E)s(ﬂ#)c(r@%) or a gr oup of for rrul a. (I B). -5 The gr.oup of )
f'orrrul‘a'(IA) rein; phenyl , thienyl or

i ndol yl ;- wher eitH&¢ni§ P,lile‘i‘ﬂ @WVUH&F‘WY%WB%‘PN%‘P&& E;PPBR@HY(ﬁ“b%F@d by Oné

substltuerg Sn&ekesdgst f&[q Pﬁ‘@f ponethyl; R is '
hydr ogen, rlf'et hyI or pﬁfés;l%&&a %M }@Engyg%fgﬁgﬁi met Bgd%gﬁl s hydrogen or
nethyl; - R10 |§Rh§dwd%m,nmth3do®pﬁenyherel n the.val.ues of R10 may be the-

sanme ory |ffer R1is.c rboxy P(O)(O—D(CEt) or a group of fornula
(1B) (as depi Cﬁg |hH8IngeéIH’ﬁTm 15 The group of formJIa (I B') V\herel n R10

i s hydrogen, hym“r@waﬁgbybr l%thphenyl P is 1 7 _
R | _R s hyd:ocren o | , : o _ &2
~ mis 0—2 whercm the values of R'® may be the same or dlffcrent and |
R' is carboxy, -P(O)(OH)(OEY) or a group of’ formula (IB) (as depicted in claim 1);
15 The group of fonnula (IB') wherein Rm is hydrogén Hydroxymeﬂlyl orphenyl,pis 1
or 2; wherem the values of R'® may be the same or dlfferent and R11 is carboxy or sulpho
The group of formula (IB) wherein:
% is hydrogen or methyl; , :
RPis hydrogen, methyl, ethyl, butyl or phenyl or R23 wherein R" is optlona]ly
20 substituted by one or more su_bstltuents selected from R?% R is hydroxy, methylthio,
| methoxy, amino, imidazolyl or mercapfo; wherein R*® may be independently optionally
substitutcd on carbon by one or more hydroxy; RiB is catboxy; ‘ |
- X is -NH- or -NHC(0)-; ‘ . |
_ R" is selected from hydrogen, methyl or phenyl; wherein said methyl or phenyl may
25 be optionally substitutcd by one or more substituents selected from hydroxy; .
R is carboxy, sulpho, phosphono —P(O)(OR"’)(ORf) -P(O)OH)OR®), .
: -P(O)(OH)(R ) or -P(OYOR®WR) wherein R® and R are mdependently selected from methyl
~ or ethyl or RYisa group of formula (IC) (as deplcted in claim 1);
' 'pis 1-3 wherein the values of R*? may be Ehe same or different; .
| 30  qisO0-1; and ' -
_ris0-3 wherem the values of R'* may be the same or dlffare,nt
The group of formula (IC) wherein
R* is hydrogen;



or 2; wherein the values of R1O may be the sane or different and 50 it’

car boxy or sul pho. The group of formula (1B) wherein: R12 is hyd bef K008 -
-nethyl; R13 is hydrogen, nethyl, ethyl, butyl or phenyl or R23; wherein R13
i-s optional I% 20 substituted by one or nore substituents selected from
R20; R20 i YOQAPWRY, nethyl thio, nmethoxy, anino, inidazol MCTHEBIMSEEpt O;
wherein R2 may be |ndependently opti onal23y" substi tut.ed on carbon by one or
.nore’ hydroxy R23 is carboxy;. Xis -NH or NHC(O-; Rl14 is selected from
~hydrogen, - et hg® @hy@beey ! ; wherel n sai dnet hyl. or phenyl rray 25 be S
optionally substituted by one or nore substituents sel ected from hydr oxy;
R15 i s carboxyR s!alcpﬁgxy,@h@sphono -P(O(OR)(OR), -P(O(OH(CR .),

-P(O) (OH) (W or . (O)(CR ) (R wherein BY and Rf are independently sel ected

'.f__ro_m _rrethyl of & et’hyl - R15 is a group of fornmula (1C) (as depicted in
claim1);.pis oﬂaghamﬁ&@maau)h@cy@huew@tsoﬁata JOYatdES JudR aaHer Qprodidel er ent ;
30:q-is 0O- 1; and r is 0-3 wherein the-val ues of R14 may- bethe sanme or -

' dlffererﬁ therqofe group of fornula (FC) wherein R24 is- hydrogen; - :2.1::Ju

© ~2005 - WO 02/5 CRO1 i boxy:
.and "z is |; ofﬂggepﬁggl{rmceu% ?%’i?? yOfglgé 0165%5.‘18{1 Zthgléﬁ 81%%646(1&03 m%"Bﬁ‘%/éfla o?y
" such a salfbmm.rlaﬂ}nso]dpm@daﬁoxtdmhﬁeiﬁl Therefore i-n-a further aspect of the

i nvention, ther rovj conpoun formla (I ') -as depicted above
wherein: Rl ah&?@aﬁ@‘?ﬁ "e&?é‘a hiselpcls P‘-@&%IBYWMt hyl or butyl: ‘R3 and

R6 are hydr. OgerR3a%@ﬁQl}ﬂ-é§yc§@Je%Ct ed from hal o,- O .4al koxy or Cl. 4a| kyl S(O)a
~ wherein. ais 0 to 2; wherein that R4 may be optional |y substituted on
carbon ¥ one & lmlectmmm\hiabr € mlRYG qrﬁm:ﬂiklﬂﬁé@)iewhelrgm adel ¢x2;enhdeiothat

hydr oxy arigz %Iayhte( c%uo%gl Y s%s&tu\%g' on carb%% b'ysongo h%rgkﬁf wfhere 2B 1§ mﬁegender_ltly
. selccted from hydroxy and N, N~(Cl4a]ky1)2ammo, | o
- a R is a group of formula (TA");
ng A is aryl or heteroaryl; wherein ng Als optlonally substltuted by one or more
- 15 substituents selected from RY; wherein ' ,
RY is selected from halo hydroxy or C1.4a1ky1 wherein R'” may be optlonajly
subsntutcd on carbon by one or more R* whereln ' ‘
R* is selected from halo;
_ R”is hydrocen CMall\yl or carbocyclyl;
' ~.20A _ RMis carboxy, -P(O)(OH)(OR") or a group of formula aB" (as-depicted above),
- R™ is hydrogen, Cjalkyl or carbocyclyl wherein R is opt10nally substituted by one
@ © or more substituents sclected from R*; wherein
N R? is hydroxy;
R is carboxy or sulpho;
25 - p is 1 or 2; wherein the values of R'® may be the same or different;
m is 0; and ' '
nisl; ~. ' - _
0T 2 pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof.
Therefore in an additional aspect of the invention, there is provided a-compound of
30 {formula (I') as depicted above wherein: _ |
| " R and R? are both buty! or one of R! and R2 is ethyl and the other is butyl;
R? is methylthio;

Rlisa group of formula (IA") (as depicted above); -



e

Ring Ais aryl or heteroaryl; wherein RRng Ais optionally substi tuteg) bé/
one or nore 15 substituents selected fromR'7; wherein R1 is sel&brdd 408
~fromhal o, hydroxy aor Cl.4alkyl; wherein R17 may be optionally substituted
.on car bon Wo%@o@f nore R2t; wherel n R1 is selected fromhalo: R7 is .
hydrogen; 'Cl:4al’kyl or carbocyclyl ; 20 . i s carboxy, -P(O} 'Eﬁ“@t@@s%r a
group of forrrul a (1B') (as depict ed abov ‘;;'_' R13 i s hydrogen, - C 4al kyl .
-carbogyclyl; -wher ei 513 IS optl onally substituted by one . or nore o
-Substi'tuents S WREEN wher ei n R20 i s hydr oxy; R15 i's car boxy or
~sul pho; 25 p | Rify 93[1sr2]pe ierein the values of R13 may be the. same or
different; mis 5 (51 fs 1; or a pharnaceutically acceptable salt,

sol vate,. sol vat®y iohydiogbn;a salt or a prodrug thereof. Therefore in an

addi ti onal aspg&, of the invention there is provided a conpound of 30"
formula. (1) adtd&p? U o EspmlafBdpsdepivtedi#hoVeR are both butyl or one of -

R and "R is etgwl tyI - R4 i-s -net hyl thi o; RSlsagroup
of ‘formil a (1A Sﬂﬂge‘f)l ct egaﬁ’g% Sh?l* JUN- 2005 WD 02/50051 ) S
PCT/ GB01105554 R’fﬂscmm@:bmnlph% are hydr ogen; Ring Ais phenyl; "is " .. =
hydrogen; R31 is, of. for Ej)éa as _depi cted _above); 5 R33is -
_hydrogen or hydt$ jy‘%efl‘l‘&e Teifpfhe v, 368 Eo }%e@ms gor different; or - 2; wherein .
the-values of R4 opy be the sane or different; mis 0; nisl;, 10. or a

- phar maceut i- caIIy accept able salt, solvate, sol vate of such a salt or a
prodrug t her eof®is ITherefore in an additi onal further aspect of the '

“i-nventi Bl ’01'tarb%aﬁnéc%l.l%a(i’l\§I a%géjptﬁﬂe salf, solvate, solvate of such a salt or a prodrug thercof

Therefore in an additional further aspect of the i invention, there is provided a

LN
EERC
ISeH I
R

compound of formula (") as depicted above whereln
R' and R? are mdependently selected from ethyl or butyl;
r? and R6 are hydrogen; . . _
15 A R? is selected from halo, C1_¢a1koxy or C;4alkylS(0), wherein a is 0 to 2; wherein that
R may be optlonally subsututed on carbon by one or more R16 wherein R16 is mdependently
selected from hydroxy and N, N—(C1.4alky1)2am1no
R is a group of formula (TA'); . _
Ring A is aryl or heteroaryl; wherein Ring A is optionally substituted by one or more
' 20 substituents selected from R17 e | |
R is hydrogen, C1.4alky1 or carbocyclyl _
R®is hydrogen or methyl ‘ S ' =
" Ris hydrogcn or methyl; ” . b
R is carboxy, -P(O)Y(OH)(OR®) or a group of formula (IB") (as depicted above);
95 X is -NH- or -NHC(O)-:
B R" is*hydrdgcn or methyl;
_ RB s hydrogen, CMa.lkyl or carbocyclyl; wherein RP is optmnally subsntuted by one
or more substituents selected from R,
R is hydrogen;
30 - R is carboxy or sulpho;
R" is selected from halo, hydroxy, Ci4alkyl or Cy4alkoxy; wherein R' may be

optionally substituted on carbon by one or more R,



“compound of formul a (VI ") as depicted above wherein: R and R2 are

I ndependently selected fromethyl or butyl; R3 and R6 are hydrog%i,;u?@*f?@ﬁ&*

is selected from hal o, Cl4al koxy or Cl.al kyl S(O a wherein ais 0 to 2,
~wherein that R4 may be optionally substituted on carbon by one or nore
. R16; wher ei'YOBYEPS i ndependent |y sel ected from hydroxy arRCT/GB01/05554
"N, N- (G 4al kyl ) 2ami no; RS-is a group of %r+ula (IA"); Ring Ais aryl or

. .‘heteroaryl; wherein Rng A is optionally substituted by one or nore 20

~substituents s®tisthgdrokyamtisky; cafodyslyyickirtieswhéskinAtR Yay¥e cpRERASYC! VI ;
RS is hyd.r% %{ methyl; R9 s hydrpgen or nethyl; Ru is carboxy, = |

~P(0) (OH) (& ?“t thca@li’%{ﬁi’%ﬁqlféilﬁ’fﬁﬁa;(l B") (as depicted above); 25 his
-NH or-NHC( O R“gselie&eﬁ'ﬁgﬁaq%& or methyl; R13 is hydrogen, Cl4al kyl or

carbacyclyl; wherein RI3“i's optionally substituted by one or nore
_substituents s& esthdrokyom R20;° R14 i s hydrogen; 30 Rls is carboxy or

~ sul pho; R17 is_selegted from hal o, -hvdroxy, Cldal kyl _or O _4ai koxy; wherein
R17 m'ay__slb?é '.op't,pllf)lr.lué.rVggﬁ%géﬁgp%Oﬁg%ﬁ’émwmﬁ@%ﬁ?%ﬁe R2L, =m--m

I ©-----qris©=1;¢ 21:J04.. -2065 WO 02/50051 PCT/GBO /05554 25 R20.
I s hydroxy, carboxy, carbocyclyl or amno; wherein R20 may be optionally
- substituted onFda®bdrwhyreinrike valuesoofR ReRy bRAE samese|diffirent; fidbwhéraihaf qid s -
hydr oxy; 3 Pisi - 6_ - 3; wherein the values of R13 may be the same or. _"
different.” gi sb—’l:_r is 0°-" 3; wherein the values of “Rl4"naybe the same or
different; andmsdreRyandf g is 1, r is.not 0; mis 0 - 2; and ' '

10 nis1-3; _
N { - or a pharmaceutic a]ly accepta];le salt solvate, sphfate of such asalt or a prodrug thereof,
Therefore in another additional further aspect of the invention, there is provided a
compound of formula{ (D) as depicted above whérci_n: | |
R"and R¥ ‘ar-e both Hydrogen; : | | ‘
- 15 " R'and R?are independ.éntly'.selectcd from Cy 4alkyl;
' R*and R are bbth.hydrogen; E '
R%is selected from halo, amino, C[_galkyl,- Cgalkoxycarbonylamino or
N '—(Cl.ﬁalkyl)ureido; ' |
~ visOorl; i
20 R and RS are hyrcvirogén;‘ ,
one of R_"_and R’ is a group of formula (I4) (as depicted above) and the other is
selected from hydrogen, halo, Cy_salkoxy or C1I4alkyl_S(0)a wherein ais 0 to 2; wherein that
R* or R® may be optioné]ly suBst_ituted on carboﬁ by one or more R'; wherein R is
independently selected from hydroxy, carboxy and N,N-(Cyalkyl),amino:
25 Dis-0-or-54 . | -

.
SO0

RT' is hydrogen, methyl or phenyl;
R®is hydrogen or methyl; ~ S - -
Ring A is aryl br heteroaryl; wherein Ring A is op%i'onally substituted by one or more
substitients selected from R'": wherein R is selected from haloh, hydroxy, C4alkyl or
30 Ci4alkoxy; w'herein. RY may be optionally substituted on carbon by one or more-Rn; wherein
R4 ,sclecte_,d frqin halo; . |
R’is hydro gen or methyl;
R is hydrogen;

A

Y



10 nis 1-3; or a pharmaceutical ly acceptable salt, solvate, solvatg, of s%&?
a salt or a prodrug thereof. Therefore in another additional furtan‘%
-.aspect of the invention, there is provided a conpound of fornula (1) as

- depicted ab«ﬁt)/@z/éﬁfi'ﬁr ein: Rand R' are both hydrogen; 15 Rl %%

i ndependent I'y se ect ed from d 4al kyl ; and Rl are both @ A is.
- sel-ected from hal o, am no . Q_6al kyl al'koxycar bonyl ami no. or
N-- (Cl1. 6al kyI) f,J do R6 are hydrogen; one of R4. and -
RS is a gr Oup ?E‘iﬁ%ﬁé&éﬁf@%m&v@ytﬂéﬁ@m Gesaicy or aigeoup of
sel ected fagmys EE&E&P ’f@lacg 4al koxy or d Aal kyl S(O a whereinais 0 to
2; wherein that or lc5 ma)gv e optional I'y substituted on carbon by one or

_nor.e Rt6; Vher &' nls%ﬁlogsn ornﬁmgb,ndent |y sel ected from hydroxy, carboxy ,
andN, N- (d 4al, k)ﬁoll)SZ g N%? s.-O or -SRCis hydr ogen, - met hyl or phenyl;
Rs is hydr ogen rNHC 'ng Ai's aryl. or heteroaryl wherein Ri ng A

g ti-gnal |y gdbgt 7
wherein R 7 Ls s?eﬂéﬁiﬁ“dg@?r%ﬁ‘gfg%% o;’;?““%a S RS AR
wher ei n RPH¢0m9fﬂd=‘é1b®t|!ﬂl¢1ﬂmﬂ1¢och§mmﬁ suthecein R mmbdrmchm%ﬁcwm@}pwﬁel%la
“ wherein romh dro en or, met byl R10 is
_ hydrolgen %%27@@%@% @6&?’%@5 &emﬁ%‘iﬂl acP&? H@Wml%( BRY OR) (ICR )
wher ei n" Rindepersiehgy bpﬁbﬁ‘aﬂ? Rubskidaddor cz@Bmﬂa;%M Rbre 112@ g ﬁsascfe'c%%i 5&0?1?
h X is -NH or -N ;5R13

depi cted above R12,.i s "hydrogen or- nethyl”; -
is hydr,oggﬁg" Eg’ l&/l3 is caghoxgey cl yl or R23; whetein R13 i s opt ional Iy

substi ygted by oges 10t sel.ected, f erei R20 is
hydroxy, O _4a y15{3%te @*@13 ch! é ol ﬁ%?%ﬂl ‘5 rﬁ’(B‘S b@ﬁ?’

het erocyc bgﬂboqrclﬁmna;alpﬁ mpuonlnlky mbmt%dl‘lmbnb%r more substituents selected from R2°, and

: R¥is hydroxy,

_ R is carboxy, sulpho, phosphono —P(O)(OR")(ORf), —P(O)(OH)(ORe)
—P(O)(OH)(R ) or —P(O)(0R°)(R ) wherein R® and R are independently selected from
15 C1.4alky1 orR”isa group of formula (IC) (as deplcted above);
R¥is hydrogen;
R is hydr_o.gen; '
R*is carboxy; |
P is 1-3; wherein the values of R™® may be the same or different;
20 qis 0-1; |
T is 0-3; wherein the values of R™ may be the same or different;
‘m’is 0-2; wherein the vallies Qf R10 may be the same or different; . )
' nis 1-2; wherein the values of R” may'be the same or different; o |
2 s 0-1; wherein the values of R* may be the same or different;
25 ora pharmacéufically acceptable salt, solvate, solvate of such a salt or a prodrug. théreof
In another aspect of the mventmn, preferred compounds of the invention are any one
of the Examples or a pharmaceuucaliy acceptable salt, solvate, solvate of such a salt or a
: prodrug thereof.
In one aspect of the invention, there is provzded a compound of formula (I) selcctcd
30 from Examples 8,9, 46, 56, 59, 60, 61, 62, 66 and 69 or aphannaceuucally acceptable salt,
solvatc solvate of such a salt or a prodru0 thereof.
In another aspect of the invention, there is provided a compound of formula (f) which

is Example 73,74, 95, 96, 97, 98 99 and 100 or a pharmaceutlcally acceptable salt, solvate,



i ndependently opti onaIIy substltut ed on carbon by one or nore k22;, R22. is
sel ected from hydroxy; and R23 is carboxy; 10 R14 is sel ected fro?ﬁ JUR2005 -
hydrogen, Cl1.4alkyl or carbocyclyl; wherein said C4alkyl or carbocyclyl

- may be optionally substituted by one or nore substituents sel ect ed-from
'R20; and FR¥O G2§083ydr oxy; R15 is carboxy, sul pho, phosphonopCT/GRO1/05554

- -P(O (OR)(ORF), -P(O(OHM(OR), PO (W or -P(O(OR)(RF) wherein R
“and Rf are independently selected from 15 Cl.4alkyl or R15 is a group of- .
formula (lsgiva(@&sﬁﬁpéﬁmﬁ& 39 % elggcf is hydrogen; R "Sis hydrogen; R26 -
.1:5 carboxy; pis 1-3 e values of R13 may be the sane or

different; 20 Iyanetherdspect of &e@ﬂ\&ntl\bfn@"rﬁbﬂed benpoahdest b iVt oRregy bhe -
sane or dlff renﬁF 4515(? ? ¥\here n the val ues of R10 maybe the sanpe or.
different; 5T agia? or hPowBageticaly #eentgblaaylb sotviate, saliee of such a
differ ent,saltZ)rlaSPl- th\é@gfel n the values of R25 may be the sanme or

i fferent 25 or a armaceuti cal | y.acceptabl e salt, solvate, solvate of .
'such a- It or. 1a apb%ﬁ? aﬁ@lttmelraptct of thednvdrnitien, psfpeed c@ﬁpcﬁd’nﬂs |oﬁtherihvamon are

preferred i t Examples qr _a -
Par mceu o EE R BRaBet B 46T 85 s S ol B ok I B o

- prodrug thH#%eio, 1tnopne7. aspect of the invention, there- is provided a
conmpound of -foriul a SI) selected 30 from Exanpl es 8,.9, .46, 56, 59, 60, -
61, 62, 66 and ®Botegedaspspiacfticdnvnsiniage thowephiclbtelate t the compbut of fosniluat e

“of such a ot her aspect of the invention,

there is p(?gé\)/llt% d"“ga%gfrigﬁoﬁ%éé‘%?&b%% °“3§$) which is Exanple 73, 74, 95,

96, 97,1®8, 99 anmihara@pam: ofathp pessemdeviniion ptoyides a ppdcald Pr ?iﬁp%nn@@lcm Gnd

f1,: JUN - %&5 1 2/ 50051 PCT/GBO /05554 -27- solvate of such a salt or a
pré@rug t 8l (1 ona phermacentisally agrepiahle SP%’\P@HFI%WI"%W@?? é‘%qheaeﬁﬂbtdﬁﬁounds of

the i nventjemnaltRerasbiwIage roeés rf\%d%

_phar rraceutl cal f’y accef)t ab ‘e sg I't, so vateeg§‘91p\§§1'geeﬁﬁ‘l Ssgoaﬂclz &sge??e%rasa

" prodrug t Hdafiaed in Byrinplad Y coreprised OF:t i onal "aspect of the invention, preferred

conpoun ds: Prfocgﬂel ): } M&Qﬁlh %rl]ae%{o%hlachme of formula (IT):

o

o : . - ’ ’
- Process 2): for compounds of formula (I) wherein D is -O-,-NR® or -S-; reacting a compound
of formula (ITfa} or (IIb): ' |
- Rs
HD

R,
() - -

20



- - JrocsEETE

anyone of Exanples 43 46, 50, 51, 56, 58, 59, 61, 62, 63, 69, 81, 83 8
94, 97, 98,108, 109, 110,111 or 117. Preferred aspects of the |nv§n‘( |JB
those whi ch relate to the compound of fornula. (1) or a pharmaceutically

~ accept-abl € Wi @é’té é ereof . 10" Anot-her aspect of the present invention
‘provi des a'pr ZE¥ for pr eparing a compound of formula (I)PGHGRI5554

" pharmaceutically acceptable salt, sol va:t2§ sol vate of such.a salt or a

pr odr.ug t her eof ~ vihi ch process (vvherel n variabl e groups. are, unless .

. ot hervm s e Withgoiokipend afforaekiB€Y in fornula (T,)) conprises of: Process
1):'. oxidising a benzothiazepine of forguta (I1): RER RSB SRwR 41 /
"R2-RNRR3 Ry, 15 { 12" . (I1); Pr,oess 2): for conpounds of formula .
(1) wherein Dis -0-;:NRa or -S-; rea jig @ conpound of forrmula (Iffa) or
(M) = 6V6vHDRDSORRWR5BHO' "R W, i R 41 /- R | /R RN
Ra HD N Rx 3Ry R3 bRy R (Rz)" " ( Ryt 2ON{ LI )l (1I1b) .t:JU ft 2005.

.1+ WD 02/50051 PCT/ @B/ 05554 2S pw égco ound of forrrul a (1vy: O Rll
L g Nn

o Whéreiﬁ.L is a displaceable g):bﬁi); ‘ S
' 5. Process 3): re_actihg an acid of fo;mﬁlé (Va) or (Vh): :

' ' : ‘l '
: 0. | RS. O\//
e Do
Ho)-Lﬁi;

o (Rz)v
(Va)

or an activated derivative théreof; with an amine of formula (VI):

- 'R’ IFH . VT
0 R1 RR® .
Process 4 J): for compounds of formula (¥) wherein RYisa group of formula (IB); reacting a '.
-compound of form_ula () wherein R” is carboxy with an amine of formula (VIL):

RM™ RY -
R r X q pNH
i
15 | ‘ (VID)
" Process 5): for compounds of formula (I) wherein R' is carboxy; deprotecting a compound .
of formula (VIHa):



RI0 RB R7 ( V) wherein L is a displaceable group; 5. Process 3): r_ea.c.t._in
an acid of formula. (Va) or. (Vb): ORG O ORWR6 O ORV RW LD &L ¢U S?ﬂﬁ
. HFOnRRTRL RR/ RHORZ NR DNRR3RYOR3RY (RZ)v (Rz)v- (Va)
~(Vb) or an activated derivative thereof;. with an amine of formula (V): A -
R | WorbB3008i o R 10 RL R8 (V) Process 4): for -conuavens/8tss
“formula (1) wherein R11 is a group of forgwla (1B); reacting a conrpound of -
forrmla (1) wherein R' is carboxy with an amine of fornula (VIl1): Rl4 R-13
‘RS r Xlq L*JpNH R12 15 (VI1): Process 5) for corrpounds of for rrula ().
.V\/nerel n R11 is carboxy: y° WO
.02/ 50051 PCT/ GB01/ 65554

or(VIIIb)

- (VIIb)
: wherem RPis C;_4alky1 .
Process 6): for compounds of formula () wherem R” is a group of formuka (IB) and RY’ is
carboxy, deprotecting a compound of formula (IXa):-
10 '




"RIORs R RRI_ POgNI. / .. g2 9RmInDNRX ORBRy(Rz)\é___é\ﬁl_la)
or (MIIb): A6v OOROR.O0OW Sg.Rp, pMDgl Rion R8 7 | &Y dytdogs,: -
~Rai \ gr. 5 (Rz)V (M) where |n R is Cl.dalkyl; 'Process 6): for conmpounds

of ‘formul a ein R" is:a group. of forrrula(IB) and R15 s car boxy;
deprotecti r‘lvgaéy\é@ﬁ{)ound of formula (I'Xa): 10 R6.Q R O- // FaF/GBOSHg R7 R

SRIL HRO 1 [. RZ I’9PmnDNI31)4‘R13OOR3RY A(TXa) ------
—_mmn - V\002/50051 PCT/ 680110555 | . :
. or (EXb): :

' R;R ll{s -

-~ (IXb) I &
5. wherem RP is C1.4a]kyl o ‘
- Process 7) for- compounds of formula (I) wherem one of R* and R5 are mdependently selected
- from Cy4alkylthio optionally substituted on carbon by one or more R, reacting a compound
of formula (Xa) or (Xb):

0 . ®, ®?),
| R < Y -
~wherein L is a displaceable group; with a thiol of formula (XT):
. RWEH -

15 wherein R is C; qalkylthio optic;nally substituted on carbon by one or more RS, .
Process 8) for compounds of formula (I) wherein RPisa group-of formular(IC) reacting a
compound of formula ([Xa) or (IXb) wherein RP is hydrogen with a compound of formula

(XID):



-30- 14 (IXb). R's p.. Ap R p\ pPR W RPOabD\ ~-S_RR

RB. R7 NRX R3 RY (Rz)v (IXb) =?=" 5. wherein RPis G. IaIkyI Mgg@s@%
7) for conpounds of formula (1) wherein one of R4 and RS are |ndependently
sel ected from Cl4alkylthi'o optionally substituted on carbon .by one or nore.
- R16; "feact WR0%08Y3pound - of formul a (Xl\% or (Xb): 'R6 p R PCREGEDINS55W /| Rw
- OA'S/ SASRR.RLR RYRI RZNRXNIRX .R3 RY R3 Ry 10 (Rz)v (R)V -

. (Xa). (Xb): wviherein L is a dISp| aceabl e group;. witha thi.ol of fornmula -
(XI): Rs-H - 15 wherein RY is G -4alkyl thio optlonally substituted on :
carbon by one or nore R16; Process 8) ‘fagr compounds of fornula O) wherein
~R15 i's a group of formula (1C) react corrpound of forrrula (IXa) or:

(1 Xb) wherein RP is hydrogen with a of formula -------

~.t: JU—t2005 V\002/50051 PCT/ GB01/ 05554 Rg3s R6 zNH :

Process 9) for compounds of formula (I) wherein R11 is a group of formula (IB) and R15

. group of formula (IC) and R26 is carboxy, deprotectmg a compound of formula (X]]Ia)

or (X:lI[b)_:

B

®?,

(XIfIb)
- 10 and R®is Cyqalkyl;- . |

Process 10): for cormpounds of formula (I) wherein X is NERHC(O)-; reactiog'a compound

‘of formula (XIVa): =~ = : o= '_ ' -



e

R4 Process' 9): for conpounds. of fornul a (I') wherein R" is a gro

of .,
formula (1B)” and R15 is a group of formula (1C) and R26 is car bég‘ly::mﬁmiﬂﬂﬁ—;—-.....

~deprotecting a conmpound of formula (XlIlla): R OR" Q ~~Rw 5 Res ORO
Rs-R7 RS RL 'RO\I(-i--)_(NIDN,VLDI/R2N R24 R14 R13 OOR Ry -
"~ RX A5 (RAQOYM or (XWh): ItpO- i R4 RYH 14 RI3 0 x\/\mmmmssmvm

1 O1'f RINGnOHS/I DR . R RR3®2-R NR " RRy (Rz), (XIlb)"

“and _R’?_ is d .4a| kyl; . Pracess 10): for conpounds of formul a (1) wherei n ._X

i's--N(Rq) C(O) -; reacting a.compound - of formula (;
.V\D 02/ 50051 PCT/ G801/ 05554 32.Rq," ORWO RZSLO s
_ - R

H\/a) ﬁ; : JUH - 2005 -, .-;

HO

@,

or CI[Vb): '

HO

with a compound of formula (XV):

~ and thereafter if _neceséary or desirable: .
10 i) converting a cdmpoﬁnd of the formula (D) into another compound of the formula D; -
© ii) removing any protecting groups
i) fonmnc a pharmaceﬂueally acceptable salt, solvate solvate.of such a salt or a prodrug.
The skilled person will also appreciate that simiilar processes correspondmg to the
above processes can also be used to prepare compounds of formula (I"} and compounds of
15 formula (I'') wherein the definitions of the variable groups may differ. '

L is a displaceable group, suitable values for L are for Example, a halogeno or



'99 HONNNDRPNRx RI3 00 R Ry ARZ)V Mm@ or (XI1Vb): RL3 OA O

R6 O ORRW HOD 9 NIYInRLOR R HRLRs NR« RRy (Re)v&5Jpsidpy -

with a conpound of formula (W): R14 Rlj !r I~ H RF (gam and thereafter
. i'f necessary or désirable:.'10 i) -converting a compound of the formula (1)

“into anot hemogsrjggynd of the formula.(1); ‘ii) renmoving a”*d%{f(?ﬁﬁ}%%‘
groups; iii) form. ng a pharnaceutical y,%c_cept abl e salt, -solva 51 vat e
~of .such a salt or. a prodrug. The skilled person will al so appreciate that

-simlar s corre di-n the above ses, can al so be used to-
prepare coﬁ@gﬁ?ﬁg"w ?%?&Fﬁ@%? ©§cC HH’P, B@“ PROSYIRS D6l a (1) wherein
the defi nlt@m@ﬁbsm@,ﬁl?h&]@]d@rglr@@ e-groups may differ. L is a displaceable
group, suitable values for are for. Exanple, a.halogeno or - -

ce-io-s 210 JURPOS S 1ealipl. dZﬁSﬂleﬂR]f-’@'ﬂlﬂﬁd Dt 0%55 More preferably RPis methyl
S ' SpeClﬁC reaction conditions for. the above reactrons are as follows
.5 Process I ) Benzothrazepmes of formula (]1) may be oxrdlsed under standard sulphur
' ox:tdatlon conchtrons for Example usrng hydrogen peroxrde a:nd trifluoroacetic acid at a |
' temperature in the ranoe of 0°C to reflux, preferably at or near room temperature ,
' Cornpounds of formula (JI) tmay be prepared accordmg to. Scheme I for compounds of
formula @ wherem R* and RY are hydrogen. The skllled man will apprecrate that where R*

10 andRY are not both hydrogen the following synthetrc route needs to be mampulated using

procedures known to the skﬂled person




33 :.. sul phonyl oxy group, for Exanple a chloro, brono, net hanesu[gphonﬁl %ﬂsy
or toluene-4-sul phonyl oxy group. PP is Cidalkyl. Preferably RP i y

or ethyl. More preferably PP is nethyl. Specific reaction conditions for
. the above reactl ons are as-follows. -5 Process 1): Benzot hi azepi nes of - ‘
fornula (1 MO M3 oxi di sed ‘under standard sul phur oxi datPEIIGBOMESS4 ONS;

.for Exanpl e using hydrogen peroxi de .and-34+fl uoroacetic acid-at a -

~ tenperature in the range of OC to reflux, preferabl'y at or near room )

" tenperature. Compounds of.fornula (11).my be prepared according to Schene

| for conpounds of formula (1) wherein Rx and R" are hydrogen. The .

- skilied man will appteciate that -where Rx 10 andRY args not both hydrogen
“the foll owi ngiynt hetic route needs to be manipul:ated using procedures -
known to the peron.. 2 i 52005 WRY, 51-SECT/ GBAI / 05554

".-34- R6 R6 R'I L (Ha) VW RROTHE L
‘OH Et3N n . X5 R R6 2 gs SR Standar Rl Peptide RS S
Y Coupling HB® s RWO R3 R3 R" NH, - .- -
0 o - ' R3_' -.R3
(Ia) (m’) . |
R e
THF, ..L ) --OH -'
Et,N. )Q{;L -
. {Hc)
Standard
~ Peptide
— Coupling
Conditions
. K,CO,,
(caf) Cul.
®3), -
LiAlH,, Et,0
: . > (1D
(I. .
D &,
Scheme 1 -

wherein L is a d13p1aceab1e group as defined above and Y is a displaceable group, for
5 Example halo.” -

Compounds of formula (ITa) and (IXc) are commercmlly avallable compounds, or they
are known in the literature, or they are prepared by standard processes known in the art.
Process 2): Alcohols of formula (IXa) or (1Ob) may be reacted with cornpounds of formula

(IV) in the presence of a base for Example an inorganic base such as sodium carbonate, or an

S ——— ‘ non



(He) Y (Rd) KzC3, (cat) CuL (R). R6 gv RS S R LiAlH4, Et20 gr ~ [
ga N R3O ~ 1| (gz)v Schene | -- wherein L is a displaceabl e groubl 282085
defined above, and Y is a displaceable group, for 5 Exanple hal o Conpounds
of -formula (Ha) and (I I c) are comercially avail abl e conpounds, or :they
~are known 'Wbémoglterature ‘or they.are prepared by star_\dq,?q\ %gs%'ges

- known in the art. - Process 2): AI..cohol,s_'ﬁ__-'for_rmIa (Ma) or O) y be
~reacted with conpounds of fornula. (1V) the presence of "a base for
Exanpl e "an,’i nor%anl o base such as sodi um carbonate, or an WO 02/50051 o
PCT/ GBOI / 0%58¢ basgssugly gidAvrishibase. igdsprasenrieh aptitplals solvent ek appestaaile. of a

bl . h I di chl h h ,
2t o empenatiERimh a‘é‘?er aﬁg,%" Pt mp ik A BIERRRIEY Y’ L Ehe HERLIY ="
~reflux. Ooamgtﬁegiqegﬁxforrrula(llla) or (11Th) my be. prepared in aS|mIar

manner to 5 conEounds of formul a (II i ut wherein R4 or RS is hydroxy) -
foll owed by the es@p@limds@f\f@mekﬁ(lﬂﬁ)w mazﬁep&vmduaa@mﬂmfmmmr@ (1V) .

-are co r nds r he .l.i.t ture,
or theﬁrg‘g e‘%lggx Dy st?gﬁwgv%emﬁ cgsse§¥‘¥ o\%g) fﬁﬁg\éﬁgbgrﬁeom tlooges? 3),
_Process 4, omecaeﬂ)B) and Process 10): Acids and ami nes may be coupled 10

together in theppresence of a_ suitable coupling reagent. Standard pepti de
coupl i ng reagen STIDRKINQ WM@IW@%@%@%@Q@%%@%@ ing

reagents, @howPin th RS &5}5‘%9&14 gﬁﬂafgdqﬁzs ocesses kpown in the art.

. di cycl ohexyl carbodi I-rm e opt’i on y .I'n“the présence of a catalyst
Process 3), Process 4, Proce.s‘s 8) and Process IO) Acids and ammes may be coupled

10 together in the presence of a suitable coupling _1'eagent. Staodard peptlde coupling reagents

SN
s

: known‘ in the art can be employed as suita_ble _ooupling reagents, or forEkéunple
Caxboayldiimidazole and dieyclohexyl-carbodiimide, optionally in the presence of a catalyst
‘ such as duneﬂlylammopyndme or 4—pyrrol1dmopyndme opnona]ly in the presence ofa base '
~ “for Example triethylamine, pyridine, or2,6- dl-alkyl—pyndmes such as 2 6-lutidine or ‘
15 2,6-di-zert-butylpyridine. Suitable solvents include dlmethylacetamde d1chloromethaﬁe _
‘benzene, tetrahydrofuran’ and d1methy1formam1de “The couplmg reacuon may convemenﬂy be
performed at a temperature in the range of -40 to 40°C. ‘ '
Suitable actlvated acid derivatives include acid halides, for. Example acid chiorides,
‘and active esters, for Example pentaﬂuorophenyl esters. The reacuon of these types of .
' 20. compounds with amines is well known in the art, for Example they may be reacted in the
B presence of a base, such as those descnbed above, and 1 m a suitable solvent, such as those

P _described above The reaction may convemently be performed ata temperature in the range of
| 40 to 40°C.

Compounds of formula (Va} or (Vb) wherem Dis -O- -NR -or -S- may be prepared
25 accordmg to Scheme 2: ‘

) — ™, (va)

(Vo)

NaCO,

Y

(Ib) (Vb)

Scheme 2



“such as di net hyl am nopyridi ne or 4-pyriolidin6pyridi4e, optionally in the
presence of a base for Exanple triethylam ne, pyridine, or 21 JUn-2005--
2, 6-di-al kyl -pyridines such as 2,6-1utidine or 15

2,6-di-tei4-butyl pyridine. ‘Suitable solvent's include dinethylacetam de, ‘
di.chl or omet Warg/s00svenzene, t'etrahydrofuran and dinethylfor "%0 Eghb%_‘
~coupling reaction may conveniently be’ Rggformed at a tenperature in

range of -40 to 40C Sui tabl e activated acid derivatives include aci d

hal i de hl ori de and active esters, for Exanple - L
penlt afisuor%ﬁswmeas@éﬁgcea@ﬁ@T‘?“@aaé?%gﬂ“g%"tvﬁels\é ty;s)es gf 20 corrngnds i th
amines is. wel |C81ﬂ9wﬁhdsfbf‘félﬁm1@(\fa) aﬁewﬁfﬁg@égg% i\'/sg% BBSAE ol %g@?%rﬁe'&w‘e

"presence of .a base, such as those. describe and 1rna
sol vent, suidfising thewssulting e@mpbmmﬂa oﬁfmmla (‘Maé ané 6¥b) ﬁnomrsayem@nmmeemd R-be

.'perforrred at a |n t oun

formul a (Va) oré§%§§ﬁ€é§u a) : 31"8@419%3‘9& gﬁaccggimg
accor di ny tb@Schehese 2:  Ho" l\/hL - R—v (lla) (v) (Va) NaCCB -MeCN  (fib) -
.(Vc) (Vb) NaCC8 MeCN Schene 2 2.t:JU ti2005 WD 02/50051 PCT/ GB01/ 05554
-36_ . wherein L is a di spl aceabl e group as defined a ov‘ Corrpounds of -

forrrula (Va) and. (Vb) Dis -SO or - ' | - |
oxidising the resultin unds -of. fornulp / rdmoSchleRe, 2
where D is’ (xgyor(x@rrpauads_ﬂj_jg_trml apr( Ra) & g A be
prepared according -5 st:dafiGheame 3 I R~ f - Rw X : ) g r.'

(Xb) R1 \ SR SF\" -Conditions

Vo) va)
Hydrolysis
- - H,Pd/C
(Va)or (Vb) = %
De™ o - _. . ‘7 (
- (Ve) _ (V) '
Scheme 3

Compounds of formula (XIVa) or (XIVa) may be prepared by any of the processes

' descnbed herein where R is a group of formula (IB) but wherein (IB) is a group ‘of formula
- 10 (XVI) ' . B

) HO -
| o n,HN T

XVI)



" Standard Heck Conditions O\ / ' Rcor al / Rx NRx R
(R (RX)v (VO (VWd) } Hydrolysis ORG6 Ov HO6 v Rs
112Pd/C R R (Va) or (Vb) O\ I / xor 41 Rk Nx N R Y R3 RYRx
(Rx) (RZ), - (Ve) (M) Schenme 3 Conpounds of fornula (XI'Va)“:or (XIVa) may
be prepar edwbmgmslof t he processes -descri-bed herein wher %F hﬁo.a-group
of formula (IB) but Wnereln(IB) |sagr§pp of forrmula 10

"HOp-NJ ORI2 (XVI) 21:JUr. , » . WD 02/50051: PCT/GBC]/0554 37

' ds .of f I Ve Xl and XVI) are '
comereaity '3 ”“aoiséseo%fasét\iao@% oo o, R ebichraetaie, o

they are m‘v@ﬂmﬂ@ébtﬂpbuﬁdﬁ%gﬁ{eg ard KRHRSH T ]ﬁ%ﬁf(’voﬁl tt%%%? ep%{éa%?%@géa( | Xb)

Process '6) and. Process é) Esters of ‘tornul a
- ~ processes known in the art. . _

) Process 5 ), Process 6 ) and Process 9 ) Esters of formula (V]]Ia), (VIIIb), (IXa), (le)
5 (X[IIa) and (XllIb) may be deprotected under standard conditions’ such as those descnbed
-below for Example they may be deprotected w1th sodlum hydromde in methanol at room

' temperature

Esters of formula (V]]Ia) (Vl]Ib) (IXa), (IXb) (XI]Ja) and (XI[Ib) may be prepared
by any of the procedures above for the preparatron of compounds of formula (X), but wherem .
10 R11 R" or R26 is C14MOxycmbonyl . S _
Process 7): Compounds of formula (Xa) and (Xb) maj be reacted with thiols of formula '(XZD-

in the presence of base for Example an inorganic base such as sodium carbonate oran.

organic base such as Humgs base in the presence of a sultable solvent such as DMF or TI-IF
‘ata temperature in the range of 0°Cto reflux. ~
- 15 Compounds of formula (Xa) and (Xb) may be prepared by any of the procedures
above for the preparation of compounds of formula (I}, but ‘wherein one of R* and R5 isL.
. Compounds of formula (XI) are commerma]ly available cornpounds, or they are
known in the hterature or they are prepared by standard processes known in the art:
It will be apprecrated that certain of the various ring substituents in the compounds of
20 the present invention may be introduced by standard aromatic substitution reactions or
- generated by conventional functi_onal' group modifications either prior to or immediately
s | following the processes mentioned above, and as such are included in the process aspect of
N the invention 'Such. reactions and modifications include; for examme introduction of a.
“substifuent by means of an aromatic substitution reactlon, reduction of substituents, alkylation
25 of substitusnts and ox1dat10n 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 mtnc acid, the
" introduction of an aeyl group using, for example, an acyl ha]i_de.and Lewis acid (such as
aluminium trichloride) under Friedel Crafts'conditions; _the introduction of an alkyl group
30 using an alkyl halide and Lewis acid (such as aluminium trichloride) under Friede] Crafts
- conchtlons and the introduction of a halogeno group. Particular examples of modifications

inclade the reduction of a nifro group to an amino group by for example, catalytic

Rx RBRYRIRY
\'S R Rw R-OUHRIRE -
R3
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5 (XIlla) and (XII1b) may be deprotected under standard conditions such as
t hose descri bed below, for Exanple they naybe deprotected with sl ot 2005 -+
hydr oxi de in nethanol at room tenperature. Esters of formula (Villa),

(VI D), (.'I\)ﬁg@_ %I__Xb) (XI'11a) and (XI'I1b) may be prepared by.any of the ‘
procedur es YabBY¥%br "t he preparation of conmpounds of for mulBCHGRI1/058R4
~wherein 10 R11 Rrs.or'"R26 is (. 4al k0xy%8ar bonyl . Process 7): Conpounds of
formula.(Xa). and.(Xb) may be reacted with thiols of formula (XI) in the
“presence 8ydivgemitiohovittExmiciutleantysi sroraganént Widsieosinahe fesod of dembenat e or
an, . Qrganiﬁvg@ls%s.uch a& Hunigﬁc'yba,se, in the presence.of a suitable - o
sol vent- st e gidafqe of gikyithiodaalylstphinyl ar dkdswlaheylof oC to

"~ reflux. 15 Conpey ) ) ¢ red. of the

~ procedur es. aboveﬂggf@%%%ﬁ%%%gc; %ﬁnﬁg}g %ﬁprg%gpg?ﬂg@%%uq%%##)nﬂ%et :

wher ei n omecessaryfdgsizablt Rprotecilany s@oitpeignolpsdh tifeaompoandsXThe Asemesmwingei al | y

avai | abl ounds, or they are -knowj jp the literature, or, they are

pr epar e(?e B’%&s R P8°e|8§a_6¥, 81's§e§galﬁﬁ %\Sgsqlﬁ{)g%‘?tg?‘%s; foy Proffictipn gre I@BHPé?: ﬁﬁ%s'éd
.that cert gkille@fn et Toh@dhSiohl PoiSRS! bRy bhishd 1 LRBRAHANR 1R sandddat NE
present-inventigon may be introduced by standdrd-aroematic’ substitution
react i ons P&#cticy e Hhistrakion see JhWe GrdennBiotective Groupalin Grganic Syrdhdsiss AftindWsley

i t her- priaf ot0. Qoo edi at el y. fol 'owi ng the. menti pned ahove,
and as Sulhd shs ool (TR M Bpotan BclidlieShon AEPhB5RRS SRl Ly Rufor Bl ey
_reacti ons banidsirabll fo ratebohe gdwplit'éeme bPthe eeeRBACmentibnb@HMeid. On of a. '

substityent by means ‘of an aronmatic substitution reaction; reduction of
substi tifent s, ~ & R3fabls prqtesting grogp ferrantaming er alkyamiazonpis, i exanple anemts.

The reage ' ( 1] fQr. ar | I _knQwn in
(he. chem CuTAR: SREEId ALIEARY Lo Sl oSHET ap ABLRANCD! ol Bt iR e
i ECl ude t methm;ycm]gyl,-ct_inomycaabanmwm;mmwm?ehﬁ@mﬁm'mmemdxﬁﬁo?% gmhga
the 1Intr uction an ac ' Loup using, 10f[ exa , an VA all ge an

Lovi s aci 3ot Stnafble, BenfouSeatborti i Am o Binsp o GRrnRr beopl. Ak demrotection

~condi ti ongondifens firtRsaeb PRot&iting Briips YibceERHP vaY Wit B BQ #Mpteﬁﬁﬁé de and

. &
- Lewis acid (such as alum niumtrichioride) under”Friedel -C?a )
condi t i Bh&roumdhundor eampies eniaoyl godupssish ko ge alkanayl pr alkaxtcachwnyk graxmopies  of

T Cot 885 bt b e AR B SRAEY Rk BB MBS R
hydr ogenatmetal Wjdrdwide, oed@inpkalitluys br @ydidn Bpdoriab. Alrdiativelad &byl PRupkasience
of hydrochloric: acid with heating; oxidation of alkylthioto .

al kyl sul p rﬁsﬁfrb“é‘nyéﬁ%?PWB%WY be remayerl fop pxuple byjataen i 2 steblerrcibne

of the reagtiyafenitRil élﬂﬂﬁﬂlc%&:ﬁb@hbﬁc H8d oP Rifluoroacetic aéid and an '
' - 20 érylmeﬂloxycarbonyl group such as a benzyloxycarbonyl group niay be removéd, for

ex_a_mple, by hydrogenation over a catalyst such as palladium—on—carbon, or by treatment with
a Lewis acid for exgﬁlple'boron tris(tﬁﬂuoroacetate). A suitable alternative protecting group i
for a primary amino group is, for example, a phthaloyl group which may be removed by -
treatment with an alkylaminé, for example dimethylamh_mpropylamine, or with hjrdrazine.
25 A suitable protecting group fora hydroxy group is, for example, an acyl group, for
| cxample an atkanoyl groui) such as acat;{l, an aroyl group, for example bénzoyl, or an
érylmethyl group, fof exémplc benzyl. The deprotection conditions for the above prdtécfing
' gfoﬁps will necessarily vary with the choice of protecting groﬁp. Thus, for example, an acyl
_,. group such as an atkanoyl or aﬁ aroy! group may bé removed, f(:)r example, by hydrolysis with
- 30 a s‘uipable base such as an alkali métalrhydréxide, for ciample lithium or sodium hydioxide.
Altematively an 'afy]incthyl group such as ébenzyi grgjup may be removed, for example, by

hydrogenation over a catalyst such as palladium-on-carbon.



necessary/desirable to protect any sensitive groups in the conpounds. The o
I nstances where 5 protection is necessary or desirable and sui t ald b JUKR-2005--
met hods for protection are known to those skilled in the art.. Conventi onal
' prot ecting groups may be used in accordance wth standard practlce (for

Al ustrati qpoagseedz W Geen, Pr otective-G-oups in Organic. &f}&ﬁﬁ/o%su‘mhn
Wley and Sons, 1991). Thus i f reactal i nclude ‘groups sut as am no

car boxy or hydroxy it may be de3|rable to pr ot ect the group in.some of the

reactions rrentlonedbher ein. 10. A suitable prot ectl hg group fer-an am no or
al kyl ani no gro@‘psui‘tg le pritecling #5pw o5 4 carbgry PBEF@ forregpmplea A pcTHbNG Bk R0y |

group sucho@sxampR aylhcth?fbr%g:ﬂw %gcg\iﬂﬁﬂﬁ&h AR r e]deﬁ)? 'Emmﬁplg by hydrolysis

any P°Xtyﬁa;5§€¥4m§$£&§é3$££m o cmmsiod;
aryl net ho oxide wpfoe ehamplyla I c e e :
‘group; for exa l ﬁtibgé ’}ﬁue de tecat[w(i condj t.i pps {x lmagle above
protecti n 8‘%% R e dtmgpt v %P@l G%Bﬁ?@mcﬂcm&“ﬁ rc’P‘?)et'group
Thus, fa& aemé‘ﬂﬂ%?exaﬁpléﬁﬁénzgl gfuapwﬁ&hﬁ E@rﬂ&@&%e ﬁkms Ren

.group or an aroyl "group rem)ved or. exanpl e,
sui tabl e [9¥8%2 %ﬂﬁ@ﬁStQEChaﬂ‘-iPéﬂR@lm-Om‘eafbﬂm hydroxi de, for exarrpl e |ithium or

ooy e e IS kA0 BEY)c D B GRen? o BB RAERHOREY
~_hydr ochl orbaventiohgiechhigues welD RGO i e BBdmlicalrart. 1 i f 1. uor oacetlc dacid and.an

20 aryl net hoxycar bonyl group such as a benzyl oxycar bonyl group may be
trenoved, for (ﬁhﬁﬁp #9%%5%9%45 getineddn the piesest inygiipnpossess IBAT

" pal | adi 1‘Un1ﬂﬁbi@&5(t5@tnme)pﬁ“h&\€ é){tj(?}fé?%&fﬁﬂ%}f i 49 esséd, x%t'ngfé qsxi]g b WHB #ﬁt 89{1)9 n

_trls(trlfluoroacetat ternative pro ting®group
p y‘.\t mary arfondudyingithe efectfonrbilereaivpbpakedn. ﬂﬂAﬁ‘attanyfec@ﬁ@abs (mmdhL UBﬁcd@E;nesaned

: treat n_al.k dirmeth nopropyl.am ne, or
with hydrrapza'l uone% ﬁ@ﬁl?‘g%ﬁ‘]%r‘%?i%ﬂ%é ‘gﬁ r‘?e&ngagf@?@@ﬁ%?%‘f? %s, for
exanpl e, aRudgiig thg&fetp on frﬁ&ola@é{ﬁ:amlle g a%kdfﬁﬁ&ﬁ’in 1EcBM R PUGHs 38 @Cﬁﬂééhd an

ar oyl groudefor exanpl e. benzoy or an | met hyl .group; .tfor exarrple

benzyl é‘&ﬁgf’@fc@rbn”é@r%ﬁstl%ﬁs% é@%ﬂi Bbove protecti ng groups Wil |
necess l'y var ro for exa Ie an
necessel 1Y Vol WA R8RS AGHLARL AU B0 o EBhe
exanpl e, b:pmppsitxoh ydiich cwn:tphséﬁ)a eomapoiund b orhade(ly e A phﬁrrﬁa%eadldﬁﬂy hcceﬁlﬁbl@

hydr oxi de, for.examl e I|th r sodi ydroxide. ~Alternatively an.

aryl net hylsa{j’rst‘j’u‘&t% g@ﬁatﬁgf Ca |°I@r%@f§“&§5¢ Et?g E\Sé#?ﬁv%hewmb@fowawp@atw

hydr ogenatyina Bi@afedtidbi)- ¥@kpaiREnRAl Eeﬁtum on-carbon., 21: JUr..2006

. WD 02/ 50051 PCT/ GBOL1/ 05554 - 39-. A sui tabl e prot ecting group for a

carboxy group i dogposisiamplay;bedn aémmlfablafgr guabad:mma‘tuanomﬁmmﬂamph av@t hyI
or an eid.' %Liblgtr&%gpsuw 'f&hparen)(ergﬁnjec 10n Enélu nfr in ggous, su%%utaxgc{ug I tramusculal

. mtravascular or infusion) as a sterile solution, suspension or emulsion, for t0plca1
‘administration as an ointment or cream or for rectal édministrﬁtion as a suppository.
‘ In general the above compositions may be prcpared in a conventional manner usmg
~ conventional exc1p1cnts ,
25 The compound of formula,(l), or a pharmat:éutically acceptable salt; srolvéte, solvate
of such a saltor a prodfug theréof, will normally be administered to a warm-blooded animal at
a unit dose within the range 5-5000 mg per square meter body area of the animal, i.e.
approximately 0.1-100 mg/kg or 0.01-50 mg/kg, and this normally provides a
7 therapeutically-effective dose. A dnit dose form suéﬁ as a tablet or capsulé will usuﬁ]ly -
30 contain, for example 1-250‘m7g' of active ingredient. Preferably a daily dose in the range of
1-50 mg/kg is employed. In énother aspect a daily dose i the rage of 0.62—20 mg/kg is |
employed. However the daily dose will necessarily be varied depending upon the host f_reatcd,

the particular route of adminisﬁrat_i@n, and the severity of the illness being treated.



‘with a base such as sodi um hydroxide, or for exanple a t-butyl grou whi ch
may be removed: for exanple, by treatment with an acid, for exanphb JAH:2005+.
organic acid such as trifluoroacetic 5 acid, or for exanple a benzyl group

~ whi-ch may be renoved, for exanple, by hydrogenation over a‘catalyst such: !

as’ paIIadldﬁﬂéhb%hlbon The protecting droups may be renoveBCHGBaNYsss+

.conveni ent stage-in t He synthesis using-4@enventional techniques.well known

in the chemcal art. As. stated hereinbefore the conpounds defined in the

. present ”A&del[gﬂ¥ mamﬂ Héshge gﬂerat%teﬁhhemb ,gfébﬁtymefr&ﬁaﬁ t%ﬁﬂ% *es

may be assessed,” for exanple u5|n an in V|trg t assa or studying

t he effecPaﬁwaFP@Uauld uptake in | BAT-transfected cells (Sn1th L.

‘Price-Jones M Jones N R A J BIOHD|$CU|ar.

Ser cen ng: 3, 25Foisnk B Birfiergipectil edircnipt igouins thed ckrotiied A0PBPAR Pl

bil e aci d thbfppld @) orA pRGRIBRIEI] h&ehablY saft; soh%&é QB of buch: satfR aROOt
C, J. J Lip Res 1995, 36, 1098-1105). 15 According to a further aspect of

the i nvéntﬂf%ug Hesreot; as gafioed Herginheforaforasecints mathod obppopbylactimrorthwrapeutic
CONpri ses., ? ]?IB &eg%@m‘éa%‘{ h&smgnphar maceuti cally accept-abl e

salt, sol vate S priodrug thereof, - as defined

her ei nbefore i mrasﬁosfamdmtmudohapauﬁ.ﬁsademe@m ﬂh@@k&s&n@ﬁﬁa@iﬁbﬁ@r% di'l uent or
carrier. pté conpQsition nmay in a-formsuitable for oral. administration,

for exanp/Pageacgutiogly a&sm%bleﬁalb ﬁ?}‘é’%ﬁlﬁe‘id‘fﬂ@ﬁr ofswck asalf o1 2 prefletg thespof; avec| udi ng
| Nt r avenousse By RYA RIRAHSors | ALY giyaffave Fél%?%%n@ %Hn% t OF dl%%%é'&ﬁ%@ as a

sterile solution, suspensi-oh or erm dm N I'on as._an -
oi nt ment0 cassmzﬁahwaﬂlHypcrhpﬂiaeJaic@dmtmnst rati.on as a suppository. In general
t he above corrp i.tions %@} %‘P& are in a, copventional -manner usi-n

conventi onal ex |a€ﬁ?r§1m to WINERtOn these A previdsd a gpmpound of the - 1"‘";""5“-}
phar maceutfogahlaY1)26£ & phatlaBedtiahlly ac%e{x\ﬁata%ﬂt sl SolvRt of F{ gﬁgka pRddr

prodrug thereof, will nornally be admni stered to a warny
a unit do%ewpf 8 ﬁeﬁmm@fﬁtﬁme@amﬁmte met er body - ar ea of the

I, . '
Rormai iy provi daRditingRb Sdnct i B i erfiopdncys o et e 084 Pfmrugt
as a talf edf the faxamda(lR, otialphatisatatitioall 3 Ac&pnibE dalt, {aresoNaledf budbDsdMoraf

a_daily dose in the range of 1-50 g/ kg is

active ingre |e6$ Preferabrél

enpl oyed. Irfﬁg%’ﬁ Hept: 88 fefimed cmhe@reab@e manufasdice ae msflicgment fopusegnitle i s
enpl oyed. digugMRh ,f@ﬁIﬂ%’I{lﬁhﬁ% éﬁéc{mrhe\g%ﬁfgfdohgd \éf‘rsﬁ&das endi.ng upon
t he host treated, the particul route of ‘admnis a|on "he severity
of the illness bemrglfigrteamﬁher featOre qf@mwmmazﬁémsmeemy@@u 6515§dund40

focor il 9! o O TR MY 43R A e teal§ SSHRMIE R arh, iRl T shln S0 o0 ' ©
20 prodrug thereof, as deﬁned hereinbefore in the manufacture of a mcdlcament for use in the
_ treatment of hyperhp1dacm1c conditions in a warm-blooded ammal such as man. ’
. According to another feature of the invention there is provided the u_se of a. cotupeund -
of the formula (I),ora pharmacéutically acceptable salt, solvate, solvate of such a salt ora o
prodrug thereof, as defined hereinbefore in the manufacture of a medicament for use in the-
25 treatment of dyshplde:mc conditions and d1sorders such as hypcrhpldaemla |
hypertnghcendemla hyperbetahp()protcmemm (high IL.DL), hyperprebetahpoprotemema
- (high VLDL) hyperchylormcroncma, hypohpoprotemerma hypercholesterolenua
hyperhpoprotememla and hypoalphahpoprotememla (low HDL) ina warm—blooded ammal
- -suchasman : . L -
| 30 According to another feature of the invention there is provided the use of a compound
of the formula (I_), ora pharmaceuﬁcal}y acceptable salt, solvate, 'solva‘t'c of such a salt or a

prodrug thereof, as defined hereinbefore in the manufacture of a medicament for use in the

treatment of different clinical conditions such as atherosclerosis, atieriosclerosis, arrhytﬁmja,



According to a further aspect of the present invention there is provided a
conpound of the fornmula (1), or a pharmaceutically. acceptable s£1 SUR 23@5
sol vate, solvate of such a salt or a 5 prodnig thereof, as defined
~herei-nbefore for use in a nmethod of prophylactic or therapeutlc t r eat ment
-.of a warmb\mm:bﬁdo;am mal-, . such as man. V‘é have found that tggT&%‘F@ g

. defined in the présent |nvent|on or-a “pharmaceuti-cally acc 5% lt,
solvate, ;sol vate of such a salt or a prodrug thereof, are effectlve | BAT

i-nhi bitors, rdi.n havev | ue |nthetreatrrent of di sease st.ates
10 associ at e@é ﬂﬁﬁl%ﬁ F%’lOB%e‘ﬁ‘F Qlaslysionctans endpthediabdysfuntting, leart fdifugs,

aspect of towon: ﬁéﬁﬂﬂléba&é&%ﬁdi f the formula m or
a phar naceutlcaﬂ;}/ accept abl e gjla&hwﬁﬁ{g/%?%Hg@gpﬁwgn&cugﬁ’c%gﬁ'apﬁﬁﬁsmr a
prodrug t hBvEbeLal s C‘éiélf disragesh nflinhasionraf chrdiovesoaleSisSues REICATRAL, valves,

‘According . t .of the.invention there is provided the .use n ' of
" a conpound palsgﬂg@ﬁe %ﬂérfe%%ﬁ%?gnf,l ﬁneu%ﬁmsa“ﬁ?ﬂi‘?swﬁé@ﬁ?ﬁ&maﬁ%ﬂlﬁdé@lﬁaNBREUbafatty

sol vat e, %mmkglmkommcmos bt al/oPmadb i.ned
hér ei nbef or n manuf act%re ofoa arlre ic mant %ﬁﬁé?é&f%&t@ﬁ@ng ﬁ?ﬁiﬁlﬁ‘ﬂct i.on
of an | BAT FSHons mdosurgigaldrapmarmng ivessdiad thaniobedis, stiokdaRBtriBRnt

Accor di ng tfgcﬁ@ﬁﬁéﬂg{ R lpvention.there is provided the use of
a conpound.. of the faglgsﬁuﬁta%a?ﬂ%log gé‘ﬁﬁa@al |y acceptable.salt, -

sol vate, sol vat eAmorchnlgto aiotet featire of &@ ieRtlbn! thetd 18 &)ﬁﬂfldedatﬁe def dnsdy

" herei nbeforgfc}ggrﬁt nuf acture of ~a medi eanent for "use in the tre“{pﬁ%ﬁfl
of. “hyper.lipi P’i?Btf?émiaﬁe'-ﬁ“’@\%)f #Aceptala selt. antvatel solsate bf swh Bt or a
Accor di nip tprodim Ttl‘[tﬂé ff@a{eﬂﬁgdgé OVI ded the u e of
‘a .conpound _ of ;ghe foorrrul a ,re%l?@fgkp 2?%%%&%&@% qfflﬁ ERbFox using

sofwate, s otF“'%ﬁ‘gpﬁm@f afélgl@ﬁn:l@:oglaj coromar g heayt diskrasey, hlyocaoial infgcGa, |aﬂ§ga pectons :

her ei nbef or x]ta %ﬁ 1%%&::”%{9% admed cameBt for use in the :
treatnent o I prden Ceomdt T G0d FApsieht it maga@ﬁlagwwéﬂmqgﬁamma,
hypertri gl isueh asjmmla _hyper betal i poproteinenma (high LDL),

hyper pr ebet al-i po rot inem-a (high VLDL), hyper chyl om cronemi a, -

hypol i popr ot ei n Braduhesicaies efithis aSPquy@fethb ipeptiat tieredsprovialed a . -

- hypoal phgd: igﬁgﬁﬁ@f(@ ARk m bl ood n such. as man .
30 According to anlgt herﬁigé%l?%lﬁe Eﬁﬁfﬁg\%{eﬁtl%ﬂqﬁ@fﬁd?@mﬁlr’é%qhd’éalaph@ use

of a conpoultdd chsuch W@aﬁnﬁnﬁwhEh(do)npmes AlufiflisteFAg elda € alihal ﬁ?%&h@@bﬁolﬁﬁ lfa
sol vat e, scg g ‘ﬁgffﬁgﬂ@f‘@salt or a .prodrug.thereof, as. defined .

her ei-nbef ore FH T t O BPRAmacs B y-AcsrRtallp pall; selvie, schuate of spel Asalt

of differ erdra@rodrug&ierswndl tions such as at heroscl erosjs, arter| oscl-erosi s,

'ar r hyt hma, 1.:J UN-. -20M_ WO 02/50051 PCTI GBO /05554
ccording to a further feature of this aspect of the invention there is provided a

20 method of trcatmg hyperlipidemic conditions-in a warm-blooded ammal 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 pharmaceuhcally acccptable salt, solvate, solvate of such a salt
ora prodrug thereof. .

=y,
P

Accordmo toa further feature of this aspect of the invention there is provided a
25 method of trcatmg dyshpldermc conditions and disorders such as hyporhpldaexma,,
hypextmghccndcmta hyperbetahpoProtemcrma (hwh LDL), hyperprebetalipoproteinemia
_(high VLDL), hyperchylonticronemia, hypohpoprotemenua hypercholcsterole:ma : -
hyperhpoprotemclma and hypoalphahpoprotemenna (low HDL.) in a warm-blooded animal,
such as ‘man, in noed of such treatment which compnses administering te said ammal an )
30 effective amount of a compound of formuta M, ora phannaceutlcally acceptable salt solvate,
solvate of such a salt or a prodrug thereof.
Accordmg to a further feature of this aspect of the mvention there is provided a

method of treatmg different clinical condltmns such as atheroscleros1s arteriosclerosis,



-41- hyper -thronboticconditions, vascul ar dysfunction, endothelial L
dysfunction, heart failure, coronary heart diseases, cardi ovascul &} JUK-2005--
di seases, nyocardial infarction, angina pectoris,. peripheral vascular

di seases, inflammation of cardiovascul ar tissues such as heart, valves, '
vascul at ur YOQ8usMst es and veins, -aneurisns; stenosis, resteposiGBoyRSLUl ar
“pl aques, vascular fatty 5 streaks, .| eukod¥te, nono' cytes and/ or nacrophage
~infiltrate, intimtal thickening, medial - thinning, infectious and surgical.
trauma anGm@aakia kS 1 - t Lent . i 1. ¢. at. ks
nTa e m B el RGO onGiloR! Ya s IR, cndoREIAF R uRbE e,
i nvent i on faiiseecarengy beirtidideastrecardievadcular diseqmosntlyocaial ikferchion asgma( | ) , © or
a phar m'a.(_:ﬁ)lét'é cal Ieé/@%g%fgt ahl e . salt, solvate, solvate of such asalt or.a 10
_prodrug tHerésr:? i Viraandiseasesy ationih sardiavascalar tiswes such wdgrtanent
for use i nval Vs, vist@ature . ' - heart 1di. S,
nyocardial infarcti on,-,.@gﬁﬁsﬁgaggggza%@,{%bgﬁp é?%?gnégg’%élrlﬂdﬁg@gg’es,
_stroke ahd’2spuarsiakH streake Hewwcyte anorarytes iand/ar mmcwophigedniiitrae imihital such as
nman. ACCOrgi N f.urther feature of. this_aspect of ‘the invention there

i s pr.ovi detgjcg%f‘ég’ﬁ@ ‘%%l gp’l“%&ﬁﬂ‘?ﬁﬁd&fﬁ’@@&%a RARE Vaeylap freraposis, sioke

war m bl oogmd teiniiend iscieksit ARCKER nebdof JHER troRmentGRich cBA H?é;tad}ﬁﬁﬂﬁ{éﬁn to -
conpri ses, m nistering to said animal an effective anbunt of a conpound .
of formul éaﬁd Umgy aeiRehy eamat of a coppersgfifahda €B) or,a phatmadesticallyl vat e of
such a sal ‘ | - eof . L t.o a further feature of this -
aspect' of f{cﬁe ﬂﬂgéﬁSgﬁ}dighée@‘ga%ﬁegsBF@\%fé%égégg‘?ﬁg}%a‘PWS "of treating ‘
“hyperi il demi ¢ Aowddingons firtheafeamanithogpett anihaBhvenae thesis PRévidédn need
of such t‘re%hn%n% ich,, conprises adninistering to'said aninal “an

ef fect i ve AHBRAP! BPAUE AhsroRsicirtiso ForpBRpart dispases myocpidial waferation calging -
accept abl eyesiris; : heaH . : ] - P ( t hereof . .
Accor di ng-q?to a -%%?%ﬁher ?aesgtﬁrg#glgé)a?est?ﬁﬁr%&éﬁggrc@ﬁ%étlf‘ﬂleac@lr?\%%%ﬁat here is
provi ded avarsblopderdaniofl, sedasineg, tymsdei pf denhi teeatmerd ivthicdinsnagiibesl hdainiiRéring

e oA AR B 5L SEA BT BB
“hyper chifl arteépalsiaeslt,anlvakpdlvROor R RAFbAa pRMBEY HBRbESt er ol eni a,

hyper | i poproteipeni a and. hypoal phal i poprotel nem™a pow EDT.) in a

war m bl ooded arit #iP Is evidrane Bt B AT mbrhitey mightqetamtialebe neefie] intliecteatment
conpri ses AABrH:ScRlibRgs biSal ' ' ffective anmunt . a_conpound
of farmula (I)?fy'ror' a p%g?ﬁngg)gh é%gé)ﬁﬁ;&lga@cq e%?%%lf]é&g%?l #ﬁug IRt %#,)t{‘e E’é’F{}tg%)Té of
.such a salthemiis proyidedramethbdoftndatindand/ o pravdming ghldtbire in & @aimMiBosdedt hi s
aspect of ‘a{nlillgalit,nﬁ’ ntion there i.s provi dedvgj_ met hod of ‘treating different
clinical. condfr FEAsSIMh ihEeedioh &y LRGYECyForaRTises RdaingdeIyg to said animal
20 an effective amount of a compound of formula (I), or a pharmaceutically acceptable salt,

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

. The size of the dose required for the therapeutic or prophylactic treatment will L,
ﬁecgs'saﬁlybe varied depcnding on the host treated, the route of administration and the -
severity of the illness being treated. A unit dose in the range, for example, 1~100 mg/kg,

25 preferably 1-50 mg/kg is envisaged. ' ' | o
‘ ‘The IBAT inhibitory activity defined hereiﬁbefore may bé applied as a sole therapy or
may i_nvolve, in addition to a compound of fhe invention, one-or more other substances and/or

treatments. Such coqj oint treat:ﬁe_nt may be achieved by way ;)f the simultaneous, éequehtial
or sgparateradministration of the individual c‘ompqﬁents,of the &eaUnent. Accor.ding to this

30 aspect of the invention there is provided a pharmaceutical product compriéing a compound of
the formula (T}, or a pharmaceutically acceptable salt, solvate, solvate of such a salt. ora

prodrug thereof, as defined hereinbefore and an additional IBAT inhibitory substance as
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21 JUN 2005 WD 02/50051 PCT/ GBOL/ 05554 -42- arrhythmia, hyper-thropbotic
condi tions, vascul ar dysfunction, endothelial dysfunction, heart, 2% SJUityig0Es -
coronary heart diseases, cardiovascul ar di seases, nyocardial infarction,
-angi na pectoris, peripheral vascul ar -di seases, .i-nflammati on of ,

car di ovascuyglhzsdespues such as heart, valves, vascul ature, @f}bﬁ&io%& and

S oY U ' ) Lo T . . 05554
- veins, aneurisns, stenosis, restenosis, yascular plaques, vascutrar-fatty
streaks, |eukocyte;. nonocytes and/ or macrophage infiltrate; intimtal

.t hi ckeni ng, .redj al. t-hi nning, infectious and.surgical trauma, and vascular
t-hr onbos; g‘ieﬁvél?‘? b nﬁ%ﬂ? @E%ﬂﬁdéﬁmﬁlslyﬁamw &L 40T the pemdeinpReatgeiof
treat ment mhegiidaerpd i ses admnistering to -said animl an effective anmount

of .a conpound of formula (), or. a-pharmaceutically acceptable salt,
sol vat e, - sol vatls apsthenaspect of thetinvantian pthe comgpunider éatnuld (0),A¢ a@hdiongedtizally

furt her feature.of .t hi.s .aspect of the inventiqn-there.is provided a,.
met hod. o?ﬁ%ﬁ@? it 3?1%‘%0“5@{%?%{&“%{1 2 8t %fﬁaafyawgég reof S Se sduiesd B al
i nfar ct i HrasseRgionavitPACHNIG 6o~ $ddubfise Mhibkas b by tﬁﬁﬁaﬁf cc%{étﬁ%%aiapd -
transi ent i schaem c attacks in a warm bl ooded animal, s _cﬁ as man, In need
of - such t ri®AYaisntol Vs sedninlts o prodeires theseofr Suitpblet VA Od- A miduethsednhibitors,

accopt abl dinpfbeuliall) LB GIR, sob el iefheleklogofn fu SEbERAGRy et
There is estatitgwed iroain iathel &R Paitithib blatis 4k AQVaRAfne Mvasthtny, pRivastaf ut in. the
-treatment _.and/or prevention of gallstones. According to a further feature

of this asTEYRSIHM, ARREVEHIRAeTYRASAtim Bpryastating dalypsiatin, anavestaibanst (B)7d4t(#ng and
I or pr | B5hed 3 65 GBSy 1L RN 53 need
o S e B e e Oy AR By G S BB -

ef fact i ve -dihpdmxyhspt-G-epoimacidr(dosovastatiniLira phimacenticallphaceperbbs kaltcsvlvaye,

accept abl e, sal. t solvate, solvate of .such,a.salt aqr a prodrug thereof. The
size of t he -‘E%%%f Sr“%ﬁaﬁglgaf%l’)@%ﬁ?fr‘i%’? Gular sfatig 16 BrYasiPcOt eat ment

wi'll . necegtmambdentibdlyatdptshl sl SNE BolvAE, Qiyatd\§F sﬁ@ﬁﬁsélf@ﬁﬁ?%g{& erb O A S

adm nistratign _and the - severity of the illness bei ng t d. A unit dose

in the rangfaticylgstatindppionastatin galcivg kat. A fghenpattinlesistatiniSE)rfl4t-i s

envi sageé. _dahi i 10 actd Vi ' -her.ei nbef.or e, applied
A D S B T e e I R Sk

i nvent i on, dibpdronyhepbt-enoiclaerd (sesdsisanig soranaahacetticdl MR plabl St solaifg, 0i Nt
treat ment, be. achi eved by: f tge. si myl t aneous, sequential { or
separat e aﬁrﬁ%/ar‘i? 1 PéﬁltB?a%Wg?'%/g'n‘g‘P’\?P waprekesihile Bkt wanstatings rosuvattafisnt |
Accor di ng &fcibRisslt. 30 aspect of the invention there is provided a

“phar maceuti cal product conprising a conpound of "the formula (1), or a
phar naceut i cal I&@cﬂﬂd{t{@b‘l aspexdlof thesovantive, ths odmpeundaffl fematla @)smlat or a

20 pharmaceutically acc;éptable salt, solvate, solvate of such a salt or a prodmug thereof may be

administered in association with an HMG Co-A reductase inhibitor, or a phaﬁnacgutically
e L acceptable salt, solvate, _Sqlvat_e of such a saltora prodrug thereof, and/or a bile acid binder
o 'there.by avoiding a poss_ible risk of excess of bile acids in colon caused by the inhibition of the
ileal bil_c a‘cid_‘ transport system. An excess of Bile acids in the visceral contents may cause
25 diarrhoea. Thus, the ﬁr@sent invention also provides a treatrent of a possible side effect such -
as diarthoea in patients during ;hérapy comprising the co;npound- of formula (X), ora
pharmaceutically acceptabie salt, solvate, solvate of such a salt or a prodfdg thereof. - B
An HMG CdA—reductase inhibitor, or a pharmaceutically aCceptable salt, sdl‘}éte,
solvate of such a salt or a prodrug thereof will hy its action dccreése“me endogenous
30 cholesterol available for the bile abid synthesis and have an additive effect in combination
with the compound of formula (I), or a pharmaceutically acc_:eptable slait, soh)ate, solvate of

such a salt or a prodrug thereof on lipid lowering.



~prodrug thereof, as defined hereinbefore and an additional |BAT inhi bi torﬂh/l3
substance as 2t:JUr.2006 -. WD 02/50051 PCT/ GBOL/ 05554 -43- defi el JuUk2
her ei nbef ore and an additional hypolipi daem c agent for the conjoint

treat nent: of hyperlipidaem a.- I n anot her aspect of the invention, the . '
jcorrpound ofwmoz/msya (1), or a pharnmaceutically -acceptable ﬁ@i‘/b];oﬂ@ay.ﬁte
sol'vate of such a salt or a prodrug t her a9t may be administeredin5 -
associ ation Wi th.. an 11M5 Co- A reduct ase inhi-bitor, or pharneaceuti cally

accept abl e ‘salt ts :Or pr odr t her eof .

Sui't abl e 'HMG Co- ta lﬂgtg é@i’“.‘ ngJ txté’@%or S, éoﬁiﬁghnéqiﬁ?’?yc%ﬂa g&gﬁ? abl e

salts, solohahe@ratmnb wad eiolatipsluOhe adl‘}ﬁwag@lis HaOte dose dﬂtﬁlﬂa&@fd Bifider nfpRiteNs
the an. Particular statins are fluvastatin, |ovastatin,

wel | knovvriﬁ n1
pr avast atiSPt Lo%eR fhpg dhethpigpeutic loge far sieptmens of shoksteaelnemiatia sipglst tsrament

dal vast at iddm; HEShfly f (

fl uor ophenyl j-6-1 sopro%?/?@% d% Faeralﬁl Pf'ﬁ%en%/ %‘r‘%wd%ro“]“B PFSﬁ’PI&SIr]dES yl]1(3
R, 59) - 3,%-effictsycdnsedbyaobr ﬁl@mmfﬁmgﬁﬁénﬁﬁﬂﬁc&&bapwﬁc doe¢ caulplars e aesidegal | y
accept abl e salt vat e é‘ql v te of Ogﬁ]h a salt or a prodrug ther of A

particul ar st atTt}?r%Q"'ea‘PBP ¢ddifigpg! featiyp edﬁ&?ﬂ%’é’&e@?’@é&l"f%‘/ ided adpethed ©rsaj t
sol vat e, -sab¥ahes &f ISAE fhbdbifod) &ff&ft iifa Wa deR SRR suﬁ% 2PfGn, 19?1%d &klu@fl

statin-is atorvastatin cal ciumsalt. urt er particular-statt
i's. (E) - 7- [teeapmentsvhich comprises admnustenng to said animal an effective amount of acompound

fl h I din-5-yl](3
L1 Sor opherys stk SADROPMesRaL IR LIS Sl shony! Jamegl putmdn Sy 1 (3
accept alff eprodduly therobia kiaultafiedué pdequéttiab bt feparasPddmifistratict WHR YW effb@iveof.. A
preferabl e parti cuI ar statin is rosuvastatin calciumsalt. I'n an

 addi t i onal2tAaé et aIbBM(ﬁ@OrfhM\Etaéemhm@rwm&maceﬂnwwmmqbiq salg polwaten
pharnaceutéocf\aaltﬁ%gf&gﬁgghemgr% o th Livate sol vate of such :a salt:or a

prodrug thereo Al stered in association with an 13MG Co- A
reduct.ase i nhi bThemcﬁora]m a.a aﬂ&ﬂbﬁdcfeaxﬁmaﬁltﬂwmvmﬁmpttﬁfﬂ ie pedided S@b{ad for

sol vat e" of schasg%é @c&y& there é':\dlor a bile acid binder

ther eby aViBPHITES &° L iphitutqry elie né)‘(‘@é’?s Igp 903l TR aF Fagotngieed alh by
the i nhiditdment whib§ corpBl alinhfsi@igholsh At anSY¥REE ﬁﬂﬂﬂﬁ’&ﬁﬁ%ém burddl | © |

aci ds in the visceral contents may cause 25 diarrhoea. T e pr sent.
i nvention @fgﬁnﬁﬂﬁdﬁb e pharmpeaatinalhyt aco¢ptablpsalti slvetessaleate bf arch asalﬂmr aas

' dlarrhoea t her a risi he. coppo
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salt or a prodrTgertfoes @i addiionkiMeatGR iR tReAsE:, YN Ripr&Fideds m’éthod for
pharnaceutlcglly ac&B table salt, solvate, solvate of 'such a salt or a

prodrug t hedpsingan B AL nhibifory etfeelin aararanbleotseanine @@h@é@@@%ﬁﬂ@ﬂ@@ sugip|
avai | abbe {olimkhewhich Soffiths SUREARS!Sy AR RaPRh SHldlibd ¥oio? G loolBound

conbi nati on
of formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a

1 prodrug thereof in simi.lltaneous sequential or separate administration with an effecﬁve E e
amount of an HMG Co-A reductase inhibitor, or a pharmaceuucally acceptable salt, solvate, ;
selvate of such a salt or a prodrug thereof in simultaneous, sequential or separate -
25 administration with a bile acid binder. ~ - ' _
Therefore in an additional feature of the invention, there is provided a method of
, treating hyperhp1de1mc conditions i ina warm-blooded animal, such as man, m need of such
_treatment which comprises admlmstenng to said animal an effective amount of a comp_ound
~ of formula (1), or a pharmaceutically acceptable salt,_’solvate, selvate of suchasaltora
30 prodrug thereof in simultaneous, sequential or separate administration with an effective ‘
. amount of an HMG Co-A reductase inhibitor, or a pharmaceutically aceeptable salt, solvate,

solvate of such a salt or a prodrug thereof.



"with the conmpound of formula (1), or a pharnmaceutical ly acceptabl salt

sol vate, solvate of such a salt or a prodrug thereof on lipid Ilo & 2085~

B WO 02/ 50051 PCT/ GB01105554 -44- Suitable bile acid bi nders

for such a conbination therapy are resins, such as cholestyramne and
chol esti pol WO@asotslvant'age i s that the. dose of bile acid blfn@lﬁt;nm,@lgg4 be

‘kept lower than the therapeutic dose for4greatment of chol esterolaema in
single-treatnment :conprising sOI ely a bile acid binder. By a I'ow dose of

bi l-e acid bind rtoI nce of

~the patient toeﬂthﬁ??rﬁgl?glggﬁ%lﬁg %ﬁ%gf@§ﬂ$g§ Eﬁ%%gs?/%g‘g‘ edarﬁ‘&&‘é"?é’

addi t i onaltreéag hyperigfiderhie conditints in, wirheiieodes! apimal| sletl a8 nimt Aaded OF such
produ0| ng .an IBAT L nhi b|tor¥ |lefect i'n-a_ warm bl ooded ani mal-, such as man,

in need of @RISR WhiGk-Gomprise S%F@%%&ﬂﬁl@ﬁf@qvﬁgmpbﬁtﬁﬁ@@ﬁpm -an

ef fecti ve ciforifla @), & aGRARRARE ic-Al aF I

accept abl e -sal t, g?)l va?éh sol. va% efygf&?% e%gft’s%)va% s@ivm%garf lc#ug hereof

in sinuli d?i@‘#&lg th@@%&%ﬂmuahnmm,%gmal@ra@mﬂeaﬂmahstmmmvhm areftiect i ve -

. anount .of tase inhibitor, .or a pharmaceutically acceptable
salt sol va ' scc)?ﬂébécéfglpﬁgrmh a salt or a prodrug. thereof. Therefore'in

an.. additi onal Trepdforledn @h aldifond) &Rl 6Nthe bivRHR0A %h&%@ééﬂn%@f&e&l ARG or
produ0| hng an .| BAT iphibitory.effect in a.. warm bl ooded ani rra such as man,
i n need oftERHAS hypsrhipidemicandifionsin %Wblge@d@mnd suchrés mupn; o ®ad df awhmal

an effect har raceut CaII
Scopt o) iMoo RARONIShe 0L hul b b BRBHTS SRR |
si mul t aHe cnfsfpnméqaa,rm agthatmaceaficallytaecepeiblaati] §cavite, rsoWaEelbf@uéH 4 Qusziad

bi nder. fﬁ%f{-‘ g}f i.n an additional. feature of t he- i nvention, there is
prigii ded PRE fiTeqfin {3BSHS: SgAusRtial WﬁFmrﬁ%ragmémﬁ%wnmﬂhamﬁfeﬁﬁm ooded

ani mal , Sttﬁiibu@xﬁofm@cﬂ%ged%@é’ﬁﬁbﬂo?%rEkvﬁrnﬂi%@l%tléﬁﬁg H%rshﬁ es% vate
adnmi ni st er | ng to said ani mal an effective afount o un orr?ul a
(1), or a soh@reicuch aediona H@demth@b@ Blaillltlultmbualsa]ueandd\mlsq)am‘te such a sal't
or a prodr f it sequential or- separate administration

P %&Bﬁﬁﬁtﬁ% witﬁ'aéﬂ%ﬂﬂfl%&f e ' q P _

w t.h an ef : HMG Co- A reductase inhibitor, or a

- pharmackiut i cal | y sacoriptgolasfufthéitasp&dbi/@b Srven&Oh Wdfesis ploviaahy ﬁaﬁﬁé&u@éala
prodrug thereof, in simultaneous, sequential or separate 25 adm nistration

With a bi |SEROSEOR Whieh compisee  6prPoURdh foramila (reula pheanamu@ﬂy aéreptable
i nvent i on, salth@ieud, %oﬂf’é@\ﬂfg@tgl @sﬂp&bﬁq‘o&hﬁ el el Anﬁgan%éa 2} gﬁctﬁe

condltlons in a vvarm ani mal as nan N nee
treat ment iphibithr, @Dﬁrphmelad:aﬂ}n heteptablegalt, Gobate] selnhmnf suwh affteet| ik firggroU nt

of a co maceut j cal.ly acceptable salt,
sol vat e rrpcm?rgm; ﬁtécﬁl I(té élppaxar}acgllf)txcgfly acce,ptai) le d11ugnt or car%er
- 20 Accordmg to a further aspect of the invention there is provided a. phaunaceutit:ai

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 bile acid binder, in assoc1at10n
‘with a phalmaceutlcally acccptable diluent or carrier. - _
-According to a further aspcct of the invention there is prov1dcd a pharmaceuﬂcal
25 composition which compnses a compound of formula (I), or a pharmaceuucally accnaptable
salt, solvate, solvate of such a salt ora prodrug thereof, and an HMG Co-A reductase
inhibitor, or apharmaceutmally acceptable salt, solvate, solvate of such a salt ora prodrug
.thereof, and a bile acid binder in association with a pharmaceutlcally acceptablc dlluent or
carer. o : . . : -
30 According to a further aspect of the present invention there is- provided a kit
comprising a compound of formula (I) ora phannaceutlcally acccptable salt, solvate solvate

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

phzirmaceutxcally acceptable s_alt, solvate, solvate of such a salt or a prodrug thereof,

A

ein an .



30 prodrug thereof in sinultaneous, sequential or separate adninistration N
with an effective ampunt of an 11MG Co- A reductase inhibitor, or &b JUr:-2085.
pharmaceutically acceptable salt, solvate, solvate of such a salt or a

. prodrug theé/ of . 2-1.:JUH .2085- WO 02/5001 PCT/,B01/ 05554 45 Therefore in- -
an addi ti on3C PEMSr e of the invention, there is provided aPoEGBId0SHS4 )
treating hyperlipidem.c conditions in a-f#&rm bl ooded ani nmal, such as nan, .
~in need of such. treatment which conprises adrinistering to said animl an

- ef f ecti ve anounécaifrdiag eoaficthadaspedt of derptbantinyenth tRert hopisRiRUbieal | Y
accept.able salt. solvate, .s é)vate'iof -such a salt or a 5 prodrug thereof in

s
_si mul t anecTEEPISIE AvAmBRQUd pf osmuladle o RRamaequsicalinackEPlablersalif Sobut, selvate

amount of @f‘thgSggbﬁﬁoﬂg%ergge%ﬁ%igicmbi{&g?rgddi.tional feature of the

invention, there is providéd.a ne reating hyperlipidemc - S
condi tionsin a fegonding twalButhemaspredt of thegiteseat ingentionithareedlpivided@lkit t r eat ment-
“which ¢ i.ses.adm ni steri to said-anjmal an effective amobunt of a
conmpoun %@é‘c’%ﬁ HeREPquEs ,"E&Fm&l?@a P elmReeticyll nacceptahls saltssplvate, selvata e, -
sol vat e ofofsucha8alsad 4 p@tiru@ thdEFIErdGt A ' SyraSeduential or
ps '?h 2odl 4 fe_ctﬂ?MC‘r’éBAfbdﬁb%%’H itﬂaﬂnihq]%g gea

- separate adm nistration w Ive anount. - A reductase
i nhi bi t or ,PReFmacqytieallyssesptabiesally saleatespbiatessfsath 2 sabbvap@Arugshbnat f1d0f bgeich

- a salt or gupppdiugthereof, in-sinul t aneous, sequential or separate - '
adm nistration wth a bile -acid binder. 15 According to a further aspect of
the -i nvention_tAetceding tg4 fvthe s pact it o fRERHE in@@dﬁonctﬁéi’e%ip&}v%d%f? h

conprisgs a coppound -of fornmula (), or a pharmaceutically acceptable ,
salt, s \fé’tt%?nnsgllﬂ:vate of such a salt or a prodrug thereof, and an-HMG Co-A

reduct ase g)igndynki ' rha [ | cceptable salt, salvate, =

ol vat o of o8l of Rim RS b RGREAN PREERABE 581 Bhite. SiliEgTsuch o

-phar mac eutsaltadriaypredug fiteadof 6o diflrstamit dosageabrmer . 20 According to a further

aspect of t\he J4yention there is provided a. pharmaceutical "~conposition :

whi ch corrpgr)i "%‘e@ogf @8%8’&H‘&as<‘}fmfr1§11§% PH2 phamaggutigallihageapiabletseliasalyata selypteabl e

“salt, sol_\/c&t‘tsﬁché@ﬂ?@ﬁ@pﬁﬁm%l!ﬁé}e@ﬁ?dé'ec@ﬁd.émpflfé‘léé'ﬂ)rﬁxh%%m . and a bile acid
i

bi nder, in association® with a pﬁa_r- maceuti ca accept abl e dil uent or
carri erl® A Copdineg meansefor containingseiddinst ol sedvmdidovametfonns.t here is provided a

phar maceut i cal Etkon whi.ch conprises a.compound of fornula (1),

or a phar maceut%@r{h?/gg(g%ei'}pI{llgﬁ?sgects?gmf’, PT}E%?P E‘tvg-’,?h BPEVIddaial salt or
a prodrug ¢omgpresddg:. and. an HMG Co- A reductase inhibitor, or

a- phar maceliti cal | gﬁgtept'abl e salt; solvate; solvate of such a salt or a

prodrug . PHeFESOINGAEI%TRIA D). atr Bhasmaeriically asspieblashlorsoliats salvate of such a
- phar mac eutsa8alrlaYoré& a8 Bick Gn A aRt Rbage form;

20 b) a bile acid binder; in a second unit dosage form; and

C) container means f(ér containing said first and second dosage forms. _
Acpor;ling toa fufch.éfr'aspect of the present invention there is provided a kit
comprising: '
a) a compound of formula (Y), or a pharmaceutically acéeptable salt, solvate, solvate of 3u§h a-
25 salt or a prodrug thereof, in a first unit dosage form; |
b) an HMG Co-A reduétaSc inhibitor, or a pharmaceutically acceptable salt, solvate, solvate
of such a salt or 2 prodrug thereof; in a second ﬁnit dosage form;
c) a bile éz;id binder; in a third unit dosage form; and
d} container means for containing said ﬁrst,. second and third ddéage forms.
30 Accofding to a further zispect of the present invention there is provided a klrt
comprising:



“carrier. 30 According to a further aspect of the present invention there is

e

provided a kit conprising a conpound of fornula (1), or a phar macdelti&aieps -
acceptable salt, solvate, solvate of such a salt or a prodrug thereof, and

an- HVG Co- A reductase .inhibitor, or a pharnaceutically acceptable salt,
sol vate, 'sqkuabRR] such a salt or a-prodrug thereof. 21 JU N0
02/ 50051 PoYY & %5553 -46- According tgra further aspect %ﬁgﬁ%mﬁ%\%}sen
invention there is provided-a kit conprising a conpound of formula (1), or
a ‘pharmaceuyti-cal |l y-accept gble salt, sol vate, solvate. of.:such a salt or a
pr odr ug t'ﬁgPQB‘PPQé}‘fﬁOf&(’%P‘ﬁé (ﬁc%ﬁm}aﬁa%‘ie!lt" Y SreRpiaple Bltasalvate.helvalg b sbch af
the presengitbPY gRHdHERSE Sod _-i.agﬁg Ao Jelufic MEicsi ne.a, of
formula (1), -orﬁa ‘phar nace’u?‘fei% W%a cept adt%}"{eléagg%te%%b?évg@gﬁt soi valtrl’gq aQf
such a salfustamitglopagedionm; t her eof , and ‘an HMG Co- A reductase inhibitor, or a
phar maceutj.ca acceptable sali. solvate, solvate of sych a salt .of a = .
~ pr.odr ug; t 78 FBWQ%D@ rg&yeéasea@p&% ficfe? a“ﬂﬁ@b‘ﬂ@ﬁii’gacf’@t‘;ﬁ? ﬁﬂl"t’ ﬁ@?f%t&éﬁa@@fﬂ of
the preserif shéh/£5HH &1k proQhg theted! R\ {8chdaui dosagddFof@MRidl Si Ng: a) a conpound
~of formula (1), or a pharmaceutically acceptable sal t, sol vat e, solvate of
such 'a - sd&)cowgingr peensriogcontdningisaidifstand seconddnsagedosmge form b) "an HVG

ot vat o ot -suchChrdht B 4pRheRa bR TR ER ARG BB BB R  ocage

- form and cbmpejsingont ai ner neans. for contai hing said first and.second . dosage
forms. According to-a further aspect of the present invention there is
© provi ded @icompeBpdes rmyla () ona Bharpatavtcaly acsentabla syt solvate, splvate of such a
phar macfyitd,& O - ‘ Cor -
prodrug thgr g%%l)bnl?drilﬁg ?“fysf’?"gﬁiﬁ‘%r_%‘gg% & Tof mﬁh@%cgém%? e %éfﬁcsi‘ |fﬁr8{enr%;{;1 in
a gecond umst undbdasgee foomy and c¢) contai nerr means .for containing said first

and“second .dosage. farngs. . According to a.furthe - aspect "of the present
in_ventionq?)ﬁe%_gegqcé‘{‘g‘flg%r Hleﬂscao‘%#?lgt-‘a%ﬁ%ergpgpn@d?a) a conpound of formula
(1), or a ghanfmeedcafdidr LoRGiaah @l Brstaldlsecd dRLE foiid. vat e of such a 25
salt. or a prodrug thereof, -in a Tirst unit dosage torm b) an HVG Co- A

reduct ase i nhi bseerdingto a figther Asnselafiteapresenhsvepiamtberedaiproyidsdlakitt. e,
solvate;s comprising: - | | S o -
a)a compound of fonfnula @, ora pharmaceutically écceﬁtablc’s’alt, solvate, solvate of such a
‘saltora ﬁrodmg thereof, toé;ether with a-pharmaceﬁﬁcally acceptable dilﬁe‘nt or carrier, in a
first unit dosage form; | . | 7 ' | |
~ b) an HMG Co-A reductase irxlijitof, ora pharmaceutica]ly- acceptable salt, solvate, solvate
20 .of such asalt or a prodrug thereof, in a second unit dosage form; and | | '
c) a bile acid binder; in & third unit dosage form; and
d) cf;ntainéf means for co_nt:ii.n_ing‘ said first, second and third dosage forms.
| . According to another feature of the invention there is provided the use of a compoﬁﬁd
- of the formula (I), or aphannaceutically 'a'ccéptable salt, éolvate, solvate :of such a salt or a
25 prodrug thereof, and ;m oG Co—A teductase inhibitor; or a pharmacentically acceptable salt;
solvate, soivate of such a salt or a prodrug thereof, in the manufacture of a medicament for
use in the production of an IBAT iﬂhibito;y effect in a warm-blooded ﬁ_niﬁaal, such as‘llnan.
According to another feature of the invention there is provided the use of a compound
. of the formula @, 6r a phénnac'cutically acceptablé, salt, solvate, solyate of such asalt or a
30 prodrug thereof, and a bile acid binder, in the manufaéture 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 thé use of a compound

of the-formula '(I), ora pharméceuticaliy acceptable salt, solvate, solvate of such a salt or a



of such a salt or a prodrug thereof; in a second unit dosage form c)

bile acid binder; in a third unit dosage form and d) container nt%hsﬁﬂf"‘o?ﬁﬁﬁ
cont ai ni ng sai d fi rst, second and third dosage fornms. 30 According to a
further ‘asp ~of the present i'nventi-on there is .provided a Kit :
conpri si ng: YHMEH051 PCT, GBG/05554 -47-1 a) a- corrpound T/ MEsay (1) ;
“or a-phar maceutlcal l'y acceptable . salt, soH&ate, sol vate of such-a salt or _
a prodrug th:;:;rﬁ()fhesé ogether with a phar maceutical |y acceptabl.e diluent or:
carrier, . impr gﬂi of,mmﬂtandﬂ\i@qgo.fppfeahctbgelﬁm By inhibito
or a pharng Ie ch ccgpt able salt, sol vatbghpopggate gg&icgﬁgu% égffffla{t
or a prodr ué P 8"1“: of #ic4 agalé gra peasdreg ﬂl@rﬁa@@nﬂeﬂmﬁp agidchinder CIRMthInRRIAERANS
for cont ai rif AGn&Rd do According to a .further
aspect of the pr esagiﬂc{nt foz&%nlta ?%%8{0%99%03 ‘?ﬂagf[%qﬁ'gg ibifory etfect ghwagn-bipoded - a
compound. oﬁ“ﬁ@&lmﬂchaém or a phar maceutically acceptable salt, solvate,
solvate af such sal t ?1 ‘ia rodrug thereof, together with a - _
phar maceut i cal l 058 tQtﬁ‘P% & e olshe invientien theteris grovidedsthe ugs 6f aosgeand
form b) aobﬂ{eefoﬁﬁmq | e form and ¢) container
reans for contai ni ngds) I}alrlg%begﬁg eco%[ggﬂ& §§83 n%OIV%‘EEBF‘Eﬁﬁ@aF@r&

further asPERdugtherdes @rwommﬂtmmm:mﬁ ok & Eél%lcgﬁﬂzaﬁ iﬁi:éc ta%ﬁ:s
conpri si N 50Rhteds Igar maceut | cgl y accep abl e

nd of fornmu ap
'sal t, sol vate, éoq(i‘%?g %gchga%lho%ap g Praﬁfﬂﬁﬁrm@‘ﬁm@@fﬁm@@mm&ﬂtfm th

a_phar rraceu‘sanahbywﬂtﬁﬁﬂﬂ&fa@b&] idagnd brarth! fi st .unif dosage
form b())lpan HVG Co- A. r educt aselgl nht |%d(?;dlﬁ\°§%§%§phar nm%%ced&fllaggﬁl é@%‘ﬁ'@%bl e

sal t, vate, <Hcouling toapotser f@a%lhe @ftl;ahtvcmuorathprmd qmguddm&h@gge ofl dbof fpggﬁ@nd
uni t. dosaggfﬂﬁr bi nd a third unit dosage :
and d) . cont ai nef?]mﬁgglg ‘% l@%@ ?atpgﬂt%l? FQY S°§’é‘éo¥ﬂi"%ﬁ@“ﬂ¢hﬁdﬁ%age o
f or ms. Acc@?QﬁIu@ﬂEmoé.radﬁh@mch‘lﬁﬂddﬂ 1@1 thé niah@fabt'ﬂt’@éﬁd BBGEARES thouldi@Wded the =&
use of a-c %iéng tbﬂ ormula_ (I), a pharnaceuti cal 'y accep abI e .
salt, solva 2 ?MPB E‘é%c%dé%ﬂl’ts I%ﬂ“@HEQDIWMmugnﬂhﬂmhmk maand an 11MG

Co- A reduct ase lARBORELQE - &5 acceptable salt; solvate,
sol vate of such a salt or a %I‘rarg rug t ereo’?t%q%eﬁeﬁﬁp % BsPi grcompound

V\nz ? ,mc g{%Od f & forraa (), artahproateoticaily atemabld BAT sbRbeDidIodtY ofEBGL satt Br &
Eﬂl)c@lw ﬁ@&of e (i-ﬂ/IEiSCGrT% reductase mhlbltor ora pharmaceutlcally acceptable salt,
solvate, solvate of'such a saltora prodrug thereof, and a bile acid binder, in the manufacture

- of a medicament for use in the treatment of hyperhpldaemlc conditions in a warm-blooded
animal, such as man. | |

20 ACCOIdlIIU to a further aspect of the present mventlon there is pr0v1ded a combination

u'eatment comprising the aclrmmstratton of an effective amount of a compound of the formula = -
(I), or a phannaceuhcally acceptable salt, solvate, solvate of such a salt or a prodrug thereof,
: opt10na]1y together with a phaxmaceutlcaﬂy acceptable diluent or carrier, with the

| simultaneous, sequcnttal or separate admmxstratton of an effective amount of an HMG Co—A |
_25 reductase mh1b1t0r or a pharmaceutically acceptable salt solvate, solvate of such a salt or a .
prodrug thereof, optionally together w1th a pharmaceuncally acceptable diluent or carrier to a -
warm-blooded animal, such as man in need of such therapeutlc treatment.
According to a further aspect of the present 1nvent10n there is provided a comblnatton
treatment comprising the administration of an effective : amount of a compound of the formula - |
30 (D, or a pharmaceutically acceptable salt, solvate, solvate of such asaltora prodrug thereof, |
optionally together with-a pharmaceutically acceptable diluent or carrier, thh the

simultaneous, sequential or separatc admindstration of an effective amount of a bile acid
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According to another feature of the invention there is provided the use of

a conpound of the formula (1), or a pharnaceutically acceptable salt,

'sol vate, solvate of such a salt or a 30 prodrug thereof, and a bile acid

bi nder,: in \)@5 qan.uf acture of . a nedi canent for ‘use in the production of an
| BAT i nhi bi t67 % ¥%%ct .in a war m bl ooded . ani mal’, such as maPCIAGBUMSM] t 0
_anot her, feature of the invention there i~49provi ded. the use of. a conpound

of the-fornula (1), or a pharimaceutical |y acceptable salt, solvate, solvate
of such a biatler, optionall§ tohethe? 0282 PAARRESRART ackPtaBleldi B 1QaRRE to 2 waRh-0dr UY
t-her eof . aglogl' 1rideNt:; Co- A reduct-ase i nhibitor, orf a pharmaceutically : '
accept abl e™94#%4

P oduct ron of aAKRETE RS SRR 41 et B Rk B bR R coRbinbon

man. '5. Accbeatinagt domprisigtthe administratordf dnhéfecivemnban of hes@pbsnd dFioaadd he

use of a.c ous)g of the. formil ae(ss!ii, or. a pharnaceutically acceptabl e
salt, sofvH-ET aghppmaceutiqally aceeptaplessaity sobyate solyplsf gech sslteasta, predrugiteraos, A
- reduct ase pptnkily Rceth@F with Rl 5{%&" Labl Y Aece | t, ..splvate,

sol vat e of 'I'Esﬂl}jgh %.s’?aetl t. g?haq%r Q__r-g{éﬁ‘{aﬁglfié_é%ﬁ%lfen&tu%@oqﬁﬁ%%*ei’c‘?ﬁ]? ®of a

medi cament sifyltanaeye, sequankial drrsepdrate atmofistiayipe of ap eflaive ameanitifiah SIIGICR A
“war m bl oodfe%qgsi ngfl .tsuch as man, 1 Accord}hgg t 0o anot her .feature of the

i nvention TH&FE < EHBHGT Chaaharmecticallt acseptablp selhdolvate: taliate of gha selt praor a
phar maceut proahigth@e s Bpadlafly Sedcttier §2th SRLNAHS - ipiale Lot

pr.odnr g thlé_re_ofg, a bi lg aci g %élén(%r, i ?hgﬁr%&gng%%?gg?%gﬁg?e%@%@i%%{ngﬁt L
for uself nStpyliancops feausatialoir sapqvate lafipinistetipt of amelif¢dtive amonnteofwerlmabidooded -
ani_mal , sughias cordina. to.anot her feature of the invention there is
o Gt ded t R0 oPRRalLy SRS Mitn o SRR flealE Bhatplbf gludg rputior o 4 st

phar maceut bloadddyandrasie pichlak énshah heeds suet merag@.hty@ﬁ@tﬁgm_s uch a salt-or a
prodrug thereofA an HMG Co- A reductase inhibitor, or a pharnmaceutically
accept abl e sal t{2cCEERG AP an addiionsd furiger appeqi of theapresest inyensiandherg it provided 2 and
a bi'l e- aci ghpydiRaRIn, trdafind: lifhing ' -for use in the
treatnment of hyperli 8%%%%°@§§%§ﬁ#ons. %ang)nvr@%h}% 00 eagmugg?tﬁ%(fqm%o Eﬂ as
man. 201Acefchelformuizo(lh of aphieacastipalty aakptable spitesbnite, kolvaniof eichtdalter s

rising the admnistration of an

I ded mbi nat i L t . _
b ect | ve EROMRCIGPO, CRiHpE HiBeter BHE AmyARALaU el acespap UBRRRTIRal |y

accept abl ewsnlkie, sigaltabes, s@eﬁ%%r@épaﬁﬂ@mﬁnﬁ@aﬁoﬁﬁgfoﬂ%%w e RAEKRE:
abl e di

optionally together with a pharmaceutically accept uent ‘or carrier,
Wwth the sﬁﬁ?ﬂgtsﬁﬁé‘@%'f}mgequent'i al or separate adninistration of an
effective aw Y CRTPRBnINR S Psster transfer protein) inhibitor, for éxaﬁp]e those referenced and
' 20 - described in WO 00/38725 page 7 line 22 - page 10, line 17 which are inéorporatéd
herein by reference; o o I
& Dd a cholesterol absorption antagonist for example azetidinones such as SCH 58235 and
L those described in US 5,767,115 which are incor,porafed herein by reference;
> a MTP (microsomal transfer protein) inhibitor for example those described in Science,
25 282, 751-54, 1998 which are incbrporated herein by reference; _
> afibric acid derivative; for example cloﬁbrate, gemfibrozil, fenofibrate, ciprofibrate

= and bezafibfate; -

» anicotinic acid derivative, for example, nicotinic acid (niacin), acipimox and
. ' niceritrol; | S : i

30 > aphytosterol compound for example stanols;

A4

probucol;

> an anti-obesity compound for example orlistat (EP 129,748) and sibutramine (GB
2,184,122 and US 4,929,629);

anigl sushes mag i aeed offsueh theragewtia reasment. pr odr ug t her eof, and
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25 reductase inhibitor, or a pharmaceutically acceptable salt, solvate,
solvate of such it salt or a prodrug thereof, optionally together with a
-pharmaceutically acceptable diluent or.carrier to a warmblooded ani mal,
such as manwo@onsgest of . such therapeutic treatment. Accordin her
aspect of t he present -nvention there s gyovided a conbi_hatg’i)ctt_ﬁcﬁ?llﬂgﬁ%ﬁrent :
- conprising.the adm nistration of an effectlve amount -of a compound of the
formula 30. ( ) ar maceut i c: % accept abl.e salt, solvate, solvate of.
such a salt. or a pr%lﬁ'rpgﬁ HEggpoun E{P?S‘HBIP Wn%@@ﬁi@!ﬂ opnyeting enzyme (ACE)
‘pharmaceut i cal | ynrakieg kit | t aneo
sequenti-al or separate adh‘rhﬂ’nfﬁssitdrjg?%cg for Fﬂ‘ri%drﬁ%tf ec %@gﬁ%ﬁk{% ﬁe}e aci d
121 JUN 2005 \\) 20dPERs bloukey, e/ aBibdrgicdslociar rriaixed affhatiel dn!l:én@ﬁgﬁi her
with a pharrracerﬁ&cﬁéj ll.r}/an t%:e t.abl. ep,ldl | uent or carrler to a warm bl ooded
ani mal ; such as nan in ne dw i gtiroplapt, g QBEU’chaant ke Ardiviaie or aifasgdilasor
furt her Aspecy Ofsulilte . present | nvention there is provided a combinati on
treatnent conprising the administration of. an effective anount of a .
conpound of t eS‘Flﬂh%ﬂl%icassﬂf(lnf)‘mg@hbwcmdmdbuﬂamdﬂ ly acceptable salt, .
“solvate, solwte, E\%ﬁ salt .or a prodrug thereof, optionally’ toget her
‘with a pharmaceutl cal I’y acceptabl e diluent or carrier, with the

si mul t aneous ,»>seculpntj al or separate administration of an effective am)unt
of an. HMG Co- Ah reduct gse inhi bitor, or a: pharmaceutically acceptable.
salt, sol vatdPrarmacetfically acgeptabla saji selvate, @lvm ofiuahy atshknearprozmg uhemfl Y.

‘toget heto ptidhatly ﬂig%&@ﬁ@ﬁl%fa' %ﬁ&ée@& §9%8 Psatbfxﬂu%hﬁgt}cag\;{mp fgcp]a O%fif?GUnr

si mul t aneous, sequenti al separ a
of a bile #imalsuch @lm@anneecﬂ)bfmhlﬂhgtaﬁeﬁﬁetrbﬁmem th a pharmaceutically

acceptable dilu to a warm bl ooded animal, such as man in
need of such thgﬁﬁ‘gﬁ‘i*&éﬁt‘?%‘é{t%m pharmaesugically acsepiabladaits, isolvates,fsalvatearf -

aspect of guoh spitesIrodiayEibein ﬁﬂﬁ&ﬁg?&u@rﬁ&hﬂﬁfﬂes whi n‘%h(%%:ylﬁo d “36 or

conprising the adm nistration of an effective anouhi O 15 of”
the for.nuf %’rrlﬁnyauqsrrw@ permpaduf femiuly (Rinchpledot fesat nme@rwar@rouswmbat e of

h I ally t t.h th
o o B dorBi SR8 HEEBR! PR} QIO ahed o et rasearibous,
sequent i alhymirodﬂcpmdeab@mm#ﬂlm Bérfzaylbémoﬁﬂec;@,lﬁoﬁm g\g,fpnﬁlg stélﬁ% Gg‘\%\q?pgl agents,

.sel ected f g: a CETP: Echol esteryl ester transf prot el tor, for
exanpl e trﬁ}g W%?%F*’éﬁ%aé’& »&REAROpA, aegeanrﬁgulazapmma@maelmedaammﬁa

page 10, |dnaBiphl, ellafrila@bfagd1C gg el Shence.
chol est er ol agg)r pti g[lrfr!aant fégn%‘%% B %’J& hﬁ"feﬁlﬁ%ln%‘ﬁle setfgilesenepr
58235 and sodiisa.dosineprili fosidopril so8iv, Tﬁslndplﬁaty\ﬂisihbpﬁ]ﬁ@ad1ﬂ,cg?fr&$i:@tlﬁﬂmﬂﬁﬁ§—4n by
referengg; 'idrapril, imidapril, indolapril, indolapril

P pril, indolaprilat, hbenzapnl lisinopril, lyciumin A, lyciumin B,

mixanpnl moexipril, moexiprilat, moveltipril, muracein A, muracemB muracein C,
pentopnl perindopril, penndoPnlat, p1va10pr11 pivopril, qumapnl quinapril hydrochlonde
qumapnlat ramipril, ramiprilat, spirapril, spirapril hydrochloride, spiraprilat, spiropril,
| spiropril hydrochlonde temocapril, temocapnl hydrochloride, teprotide, trandolapril,
25 trandolaprilat, utlbapnl zab101pn1 zabiciprilat, zofenopril and zofenoprilat. Preferred ACE
1nh1b1tors for use in the present invention are ramipril, ral:mpnlat lisinopril, enalaprﬂ and -

enalapnlat More preferred ACE inhibitors for uses in the present invention are ramipril and
ramiprilat,

Preferred angiotensin I antagonists, phannéccut_ically ac-ceptable salts, solvates, _
30 solvate of such salts or a prodrugs thereof for use in combination with a compound of formula
(I) include, buﬁ are not limited to, compounds: candesartan, candesartan 'cilexetil, losartan

valsartan, irbesartan, tasosartan, telmisartan and eprosartan. Particularly preferred angiotensin

£FL
£RE



- a MIP (microsomal transfer protein) inhibitor for exanple those zdieggﬁi% _
I n Science, 25 282, 751-54, 1998 which are incorporated herein by
reference; - a fibric acid derivative; for exanple clofibrate, genfibrozil,
fenofibrate, ciprofibrate -and bezafibrate; - a nicotinic acid derivative,
f or . exanpl ewganssosini ¢ acid (niacin), aci pi nox.and nicerit pelicEdPosssa
~phytosterol conpound for exanple stanol S51 - probucol - an anti-obesity
~caonpound “f or exarrpl e orlistat (EP 129, 748) and si but r ani ne. (GB 2,184,122
and US 4,9 2 Y, JUN 2005 WO 02/.5 051 PCT/,GB01/,.05554 -50- > &an _
ant | hypertﬁri%ﬁ ohis @Bﬁ'aﬂﬁcswwé%ﬁfﬁp@aélﬁ SHYApPR erse oI R EE Ty e
((ACE) i nhirRichién a@@aﬁé@ﬁ%%&'c&dekmfaﬁ%ﬁ&éﬁ'i -antagoni st, an andrenergic

bl ocker, an.al pha andrenergic bl ocker, a beta andrenergl c bl ocker, a m xed
al pha/ beta andr tnenaghas aSﬂ!ﬂCb@:ﬂ«h@ mvamtl@ntllleenmpgumi &ft forroilafb), om;bfmrmmwhezimw

‘blocker, a_d C,,0r: nsul i n; honyl. ur ea

i-ncl udi ng. 6‘;3“@&%]3 Hﬁ?(lzvat? 8? B%F&ﬁf‘%’f@“ﬂ’zoﬁﬁpf% Wereg}?]ayaé%e; USFEEB: ora
phar macegt h@abiaton s R e ﬁii bnd/ aﬁﬁﬁaea%o%ﬂt @Eﬁmﬁiac&itﬁﬁll?a&éﬂwtﬁbl@ lsalls,

pi odrug' t hereof, 10 opti Onarsﬁlé/ﬂ together w arnmaceutical |y acceptable

_dlh l'uent . or SiHates, éﬂl‘f‘@tﬁs af slch l@dﬁ@h‘ugsethﬁ:mﬁf SHﬁ%I&%PBAR@phaJ andfpegainofa such
et & e ARy Ry el S VRt e oF SEN TR s Bhb gmot

i ncl udi ng aetweleknmieiaché be STheshinclide ar cl@ﬁlpuﬁm& de@cnbéﬂni’pmt)&ﬂﬂlw tvhoa
corrpound of he fol

conmpounds: O%ﬁgéle?p WP, 99)&?-&?94 Wﬁf e 6235{%: W@p??l ﬁzﬂ'}l’ WQI P@/ 53%]0\%9 |0ﬁ/40170 5% e Med
benazeptipl chbRN 6P pb' 66 Eﬁ%&?@kﬁdndo% Tf%?iﬁ%ﬁﬁc?ﬁ%thﬁo 10 N0y’ '@@?ﬁl‘bﬁfﬁéular

captopril, ‘captopri’l-tcystei apto der ana
cer sanopr i [ theswnmpoapds descbddan sy pakent applmmfsllis&ﬂ onq:agaﬁM)landI Med Chem,

del april-d ril,. enalapri,lat r|I pt
For owym « nPfiED. BosFLRbER A a1 GEaRaRetn Surende. PRUGRAHY APOAR SRR |
fosi nopri | as@ef pmh @ d)rﬁ&l%fe{s% WYQ%B@@QIdﬂHrEte %ﬁ&abr&bmmﬂate Berospa n- 4,
20 idrapril, inrdapri i ndol apri | ndol apri | l'ibenzapril, [isinopril,
| yC| um n Atrogl}t@zm ploghtazone ros1g]1tazone eglitazone, provhtazone BRI1.-49634, KRP-297,

15 ITT—SO_l, SB 213068, GW 1929, GW 7845, GW 0207, L-796449,1.-165041 and GW 2433.

_ PaIticularly a PPAR alpha and/or gamma agonist refers to (8)-2-éthoxy-3-[4-(2-{4-

methanesulphonyloxyphenyl}ethoxy)phenyl] propanmc acid and phannaceuucally acceptable
salts thereof B _
) Therefore in an additional feature of the invention, there is provided a method for
20 producing an IBAT inhibitory effect in a warm-blooded animal, sﬁch as man, in need of sueh
treatment which- compnses administering to said animal an effectwe amount of a compound
e - of formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a
) prodrug thereof in simultaneous, sequential or separate admmlstratlon with an effective
- amount of a PPAR alpha and/or gamma agenist, ora pharﬁ:aceutically acceptable salt,
25 -solvate, solvate of such a salt or a prodrug thereof. '
‘Therefore in an additional feature of the invention, there is provided amethod of
treat1ng hyperlipidemic conditions i ina wann—bloeded animal, such as man, m need of such
‘treatment which comprises ad:mmstennc to said animal an effective amount of a compound |
of formula O, ora pharmaceutically acceptable salt, solvate, solvate of such asaltor a -
30 pfodrug thereof in simultaneous, sequential or separate administration with an effective .
amount of a PPAR alpha and/or gamma agonist, or a pharmaceutically écceptable salt,

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



o : - N , — . l‘iJgN;Zﬁﬂﬁ
m xanpril, noexipril, noexiprilat, noveltipril, nuracein A nuracein B,
muracein C, pentopril, perindopril, perindoprilat, pivalopril, pivopril,
qui napril, quinapril hydrochloride, . 4uinaprilat, rampril, ramprilat,

spirapril, ' i | -hydrochloride, spiraprilat, spiropril, spiropril
hydr ochl oriw.&%@?‘?ﬁcapri |, tenocapril hydrochl oride, teprotiP§d/GBO1/05554

- trandol april, 25 trandol aprilat, uti bapr1.2," zabicipril, .zabiciprilat,

- zof enopril and zofenoprilat.  Preferred  ACE inhibitors for use in the
_present -invent i onAmoﬁ‘natﬁ pfurther aspetimfithesiyentioni thapitd providded lagbhdniacanital -
“enal apri "anmB/&fitgq prﬁ‘cﬁrred .ACE. i nhi b'i&o fo I;(bosiés in the present - A
invention arerram prite SAaPTie i GOPpesRd ofsogn | O BRgTepen tipally acceptable
" ant agoni st salt, RhiahataBsebetid Gadukl a , -sol.vate of
such salts or a prodrugs t he?ggggfsgé E@E@@%@é&@ﬁ%é%ﬁ%}%@&%&%ﬁ%d of
formul a  (R§omficrddhampeutigallyrgeeritabié sadiselvate cotyatuiofisich a anll esapiodfig
candesarta | 1 l. :losarta “val sartan, irbesartan, tasosartan,
tel ni sar?aﬂ‘egéﬁ}éﬁégés'(?é%}%‘f’%’% _ %ﬁ‘?&?‘F?&lyﬁF%ﬁfPé?‘%?f‘egﬁéﬁ% PH¢BAST. N 21 JUN 2005
VD 02750051 PCTAGRAEIQIHE furtlih ekt b pRR hibveRlioR BRICREEUNLGRL Y |
-accept abl e. derivatives thereof for use in the ‘present -inventian_are
candesar t afPBREREH eBReund e dpmnante () or alphammasehisallysipeeptabdé s4lt solvate,aolvacs,

Corvar o) <oy uah sl BLY Bkl aPleof RATRPARHNS B b bR s i St erea

i'n 5 assocpkarimacewically accBit4flc ahlptalvarflédivatd sMRhAGAR 03 b prétiru  thereof.
phar m‘acgbltl cal ly dc _egt able salts,  solvates, solvates of su%h_,sa ts-or
prodrug8~t hereo .CCOS%P' A p Surpsppsnechofihapigsent injentien thegoisipsegded a kit

phar maceut ¢Gapdignaccept abl-e sal ts, sol vates, solvates of such salts or _
prodrugs thereof ~are well known in the art. These include the conpounds

descri bed #rt sepu@end of Brmulal), 01 A PRGrhcetiDaRP AE2PEBle B, A A2 F6Rate\Wsuch a
Med 10 Chem 1996, 39, 665, Expert

99/ 62811, /157941., WO.01/ 40170,,

Opi ni-on onéﬁn%%é’ﬁ% | gy“f%?fe‘ﬁt*’s&“ﬁ'&“f sagPENE34 (in particular the .
conpounds - slesEPAR@IpHaRnERE cRAKA ' ' ' : 6 a

Med Che 1ﬂ);%oo, 43, 527 whi ch ;hﬁggﬁghf’)lbf_li‘: cdgﬁiég?déitcglgfﬁ%cggﬁaﬁ%%@tr% i Aflde |

Par ti cufr ¢hsugh ppeiions predrugthercor; iyaserand guitidesage dérar;smtlo WY~ 14643,

cl of i br at gggh%tﬁ&g.gw{e%semgg& g%rﬁﬁ%ﬁgﬂd%%ggli Etrﬁ";’) itazone, pioglitazone,

rosiglita azone, pro =297, 15.JTT-501, SB

213068, GW 1929AcdardinB45a fBNeD aShect dF tHOPb4t inkvehBOD bR $rMURAZT:
Particular|y a.PPAR al pha and/or ganmma agonist refers to
(S)-2-et ho‘?f%[-l%gs[mé& (2-{4- met hanesul phonyl oxyphenyl } et hoxy) phenyl ] - pr opanoi ¢

aci.d and pharamgRubd 684duBCERRE CIFE AL Styha
addi ti onarﬁ_)f e%?ﬁpr%e of t heu_i rﬁ@gnt ?%h&m{a%%{rtfgﬁlllig(g{eg@pl & as‘ﬁ%a?ﬁ&afvﬁ rO? such 2
20 saltora prodmg thereof, together with a pharmaceutically acceptable diluent or carrier, in a

first unit dosage form;

b) a PPAR alpha and/or gamma agonist, or a pharmaceutically accepté.bl’e salt, éolvat_e, solvate
of such a salt or a prodrug t_hc:réof, in a second unit dosage form; and

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

- 25  According to another feature of the invention theré is provided the use of a compound.
of the formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a salt of é "
prodrug thereof, and‘ a PPAR alpha and/or gamma agonist, or a pharﬁlaceuticéllf._acccptable
salt, solvate, solvate of such a salt ora prodrug thereof, in the manufacture of a medicament’
fqr use in the prqduction_of an IBAT inhibitory effect in a warm—bloodéd animal, such as

30 man. _ ' _ o
According to another feature of the invention .th'cre 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, a PPAR alpha and/or gamma agonist, or a pbarmaceutically acceptable salt,



20 producing an I BAT inhibitory effect in a wane-bl ooded ani nal, RN R
man, in need of such treatnent which conprises admnistering to said
animal an effective anount of a conpound of formula (1), or_a

phar maceut i cal Ig/ acceptabl e salt, solvate, solvate of such a salt or a. '
‘prodrug t heMRP23985%i nul t aneous, -sequenti‘al - or separate admPETSGRELEEH wi th
- an effective amount of a.PPAR aI pha -and/ g% . ganma agonist, or. a. '
. phar maceut i cal I y accept abl e salt, 25 sol vate soI vat e of ‘such a salt or a

“prodrug ther Ther ef.or N, an addltl nal e qof .t.he _invention, there
is provided® aﬁ%ﬁﬂlaateefsu 42} Ohg DRSNS P{?Pﬁéﬂf Ieon@wws%a.nﬂ? ament for -

war m bl OOdQﬁe%ﬁtHMeatrﬁéiﬁ bf hR ?&em‘l@c n@:;n 8 Yt HidRRl alvgﬁbﬁ Bs man,

conprises administering to sai ni nmal . an effective anmount a compound
of - fornmula (1), 6¢C@dlpgarmthma5pait Ioijﬂ‘acpa:@nabwmtmlthqre mpmanded a soinbationf

such a sal t' ) r.odr t.her.eof. i n .Si t. aneous, quenti al arate
adn st r o PR RHEE ARG einiian Sifed Bt SO B of higRaut

agoni st, r(ip wa@hmyﬁﬂcﬁﬂ} Jldée AEERAIRRLR &2k dlyate épédéﬁfa%alt%%yﬁa Sgifhefféb?h a
salt or a prodrug thereof. N 2005 WO 02/50051 PCi/ GBO1/0 '

Accordi ng teptigna tqgéﬁherawle@phomat:mw&wmwtawetdﬁam of sanpienwithetlea

Pt raceut 1 B EIehRl okl RERIRERo £ PR bph BTl o
pr.odrug t hemﬁﬂir ,gatmith @goEEABr Qbhﬁiﬁlaaéuﬂ{c@ﬂy gaapiable 360 Hobate, Sblvite of such a salt or
-pharmaceutical ly- accept able salt, solvate, solvate:of such a salt or a

prodrug 5. % HepBstherepf, qrticrallw fassthengith aphﬂ@h@&ﬁ%%@ﬁ@p@@tab}e dilusaperasaer to .
di-luent pg @%%iooded\sﬁﬂfaﬂsﬁ&és%&lm E&'stu@@ﬂf‘e?ﬁgeﬁ&c&?ﬁn%ﬁ?sem i nvention

there is provided-a kit conpri'si ng -a conpoun or mu or a-
phé&raaceut i cal | yInaaddamma;o theirsiad in tha:mpmaicenechmhw ahaecorqiomdcbf forsalat (Epor 8

r odr ug. t her,eof PPAR nd/ or oni_st, or
Bhar mageut i Rgfnge 3@8@'&3&5?353@ t 8 @tﬁépggtesrg}%yg?% st OISaLRIHd’é‘gstQ‘?IFOfo preplso
prodrug theiseff] as %Qmﬁﬁ@élbﬁbﬂ%dl@u?th& B %Etaﬂéaﬂl&ﬁloﬂrﬁ?ﬁ thsd AMGRYERN

there is provided a kit <conprising: a) a-conpound of formla or- a
" phar maceut i §#Isy§terg éeghapratuaton of thgcff@ots of inbdtitpst of ]BfATsmdhbta‘atOSﬁmunais sach

o 19 15CKRAI; bl Rt S cHRRBREE U Pl REL TS B BRNLE! b

. such a sal t or aManpdfﬂ;glﬁt&Q{eﬁﬁ'tes de@crﬁ;eaoeﬁmmumbtreld@aaﬁﬁhﬁQPfavmaa@s )
cont ai ner {?or cont aining said first and second- dos

According t'd" AFRel the puentions Ferrapplesmpoupdssifogpula a), SVEIBY (). a
ki t corrpr‘l @XBY (XI1Ia) and (XIMb) show IBAT inhibitory activity when tested in the above

referenced in vitro test assay and are thus claimed as a further feature of the invention.

' 20 Thus in a further feature of the invention, there is provided a compound of formula
(VIila), (V]]Ib), (IXa), (IXb), (XI]Ia) or (X]]Ib) ora pharmaccuhcally acceptable salt,
e - solvate, solvate of such 2 salt or a prodrug thereof.
Therefore according to a further aspect of the iﬁvention there is providcd a
pharmaceutlcal composition which comprises a compound of formula (V]]Ia), (VIIIb),
25 (Ika) (IXb), (XIIIa) or (XIIIb), or a pharmaceutlcally acceptable salt, solvate, solvate of
- such a salt or a prodrug thereof, as dcfmcd hereinbefore in association with a
- ‘pharmaceutically-acceptable diluent or carrier.
| ‘ According to an additional aspect of the present invention there is provided a
compound of the formula (VIIKa), (VIIIb), (Xa), ([Xb), (XIIIa) or (XTIIb), or a.
30 pharmaceutically acceptable salt, solvate, soivatc of such a salt or a prodrug thereof, as
"defined hereinbefore for use in a method of pr'ophyléctic or thefapeotic _treatment ofa

warm-blooded animal, such as man.



~a) a conpound of formula (1), or a pharmaceutically acceptable salat'a, JUN 2005
sol vate, solvate of such a 20 salt or a prodrug thereof, together with a
pharmaceutical ly acceptable diluent or carrier, in a fi r st uni t dosage
form b) a RIAF/AbHha and/ or gamm agom st, or a phar ”aceu“ﬁ?ll{;ﬁmm

- accept abl'e salt, solvate, solvate. of: suoslg‘ a-salt or a prodrug

. a second unit dosage form and c) container neans for containing sai d f| rst

and. second dosa,g forms, 25 ccordlgﬂhto anot her - feature of the invention
there is provid ustmo%tgf 138 @InveRtiqrdereds prnvided) 3 compoupd of the.

e e Lm0 MDY, 29 bl TSRS o hcuddl oot

phar naceut fada Bd)lyata,cmé!\mtadm smch 2.3hlt or & plodaigehe®of, watlefindd Ievahbelors Fituse bs a
prodrug thereof n thé manufacture of -a nedi cament for use in the
' productlonm8 3‘?? 1FtBAT Inhibitory effect in a warm bl ooded ani mal , such as

30 man. Accor di ngcsﬁﬁngbﬂﬁheﬁﬁw@f 0 intBfid ”tKS‘I@Hé gfbv{daaf e Ui o%%%ﬂngﬁl%c{ he

use of a conmpound . of "the fornu or a p armaceuticalTy acce

sal t, sol vefiae fersmja(elH), 6‘65111))61(]330 t(Hﬁb) mﬂmmmﬁﬁhmdeﬁ’&@ﬂ@ pha
and/or ga ni s r h tical tabl e , 21 JUN 20115
W0 02/ 50081 %ﬁmg\@%s&g 6 “\'flaﬁséﬁ Ogame;%‘ﬁag thereahen o l%eﬂlier%nbﬂéorem
prodrug t hiheeRdnufichurt bfa FRAaARAHOE ud in dhd Tl ;(Uﬁﬁj

treatment of . hﬁ)erl I pi dgem C COI’ldIOt :lonlgl I.n au&g&rgg{}gaﬁﬁg an bhte#%ﬁ%
man.” Accor BRRgDiapdad puimaheticlaspmet.. - of the present .invention there is

. d b ad at f
B et T30, eoroheald 1 SRR R TR s g3 P RHIA %‘FF%%EE&%%BPW&? y
accept abl.eoftht fornath (VITE), CVIIVEY, @Xa), EX6)) (xma} br (XB) PSS HASm e &ty

optional Iy to]get her. with a pharmaceutically acceptable diluent or carrier, {

with the sR9 ‘F‘&‘ﬁé‘él!isgd‘%‘q ﬁ%‘ﬂ?ﬁea’f S‘éﬁh asap & atnsodmigiherentaa deGneddfercambefore in

ef f ecti ve amoMAheRtud ofF AR

phar maceut i.cal - v accegt a@?e sg# , vlgt}éegf“’%ggoE vat e ﬁjgrh@ cLae nfhtlgpsmaa

pr odr ug thwaembloodpdammlllsgachagmmlner with a pharmaceutically accept abl e

di l uent ,or carrier to d animal, such as mani n need of such’

10 bl
t her apeal i c treAfREAmS P ﬁ@’(ﬂ%&&%@oggﬁ%%ﬁp@%é he nvemfigndheigds profisad @i ne,
t he conpoungsoaffod ]?tbﬂ'ﬁ&ﬁ’g b tBA’PﬁnIﬁbﬁcH?@ffE@(iﬁ ‘dtv!/zﬁﬁl 11;1% A a?l Ltﬁhscz@&#an in

sol vate, 'solvate of such a salt or a prodrug:there usef ul
phar macol, oBgedt ! suefoireatmenty Weick eombrifsemirstering maai :dnmal amasffemﬁva Aot ro(o' a

and in viv a f i nhi bitors
of 1BAT i n&flg%or atozf?fyﬁngrgﬂa]ﬁa)smShg QE? (x1 a) OIr 3 s drpnkeys, rats
and nice, pisarpacdutioflly hecpablechlt fs@fvafbemmebﬁmta! saltaﬂ%rﬁrédm WRmerof t he

mterme%at es ngCI’I bed herein are novel and are thus provi ded as-a
ccording to a further feature of this aspect of the invention there is provided a

method of trcatmg hyperhp1dem1<: 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 of formula (VI[Ia), (_VlI[b) (IXa), IXb), (XlIIa) or {XIIIb), or a |
pharmaceutxcally acceptable salt solvate, solvate of such a salt or a prodrug thereof.

25 In the above other pharmaceutlcal compos1t10n process, method use and medlcamentr
-nanufacture fcaturcs the alternative and p1eferred embodiments of the compounds of the

invention described herein also apply.

Examples : - -

30 The invention will now be 111ustrated in the following non limiting Examples, in which

standard techmques kmown to the skﬂled chemlst and techniques analogous to those described

in these Examples may be used where appropriate, and in which, unless otherwise stated:



“further feature of the invention. For exanple conpounds of formul g‘(\‘%”l“l%?ﬁ
(VI1ib), (I1Xa), (IXb), (Xilta) and (Il1111b) show I BAT inhibitory activity
when tested in the above referenced in vitro test assay and are thus
claimed as a further feature of the .invention. 20 Thus in a further feature
of the invemo ezisoosthere is provided a conpound of formul a. Eéridskossss
(VI11b), (I1Xa), (IIfb), (Xilla) or (XIII48s5- or a pharnmaceutically _
‘accept abl e salt, -solvate, solvate of such a salt or a prodrug thereof.

Ther ef or e : o e Jinvention there is .provided
o phar mc et Ak bt cotiod i RAR oy Bk VB R B iR et
(Vi'lla),. (Wtied)outafld réthosa) of febidhdl solidd dubh s yidpddeh®d by ffratidn; :
phar maceut |Cﬁ%ﬁ/ -acceptabl-e salt, solvate, solvate of such a salt or a
prodrug t hEWedt teaghons sterd caariecows iUndap irer #masehses afrardneniiterppasature, typically
phar maceut it fel n ACGEP @D ' ] : jer o AC ' . j.tional
aspect of th_g’!eﬁ%%%gm. i gv{évﬁ%l gglk&!tﬁﬁgfrgﬁll'ga%édg\%nggﬁ%%g?rg%%ﬁ f&ﬁ%&g
fornul'a PVptheayisegtdiad, b), (1Xa), (1Xb), (Xilla) -or (XIIlb), or a 30
phar maceut i.c.zl ll‘Y1 ac%%gtgabl e salt, solvate, solvate of such a salt or a
prodrug t hEP&geN ftpgrapihiby dheirshgrecedere) wae perforeedwnifislicaggel 40-63 um
pr ophyl act tMefHk therapeutic treatment of a warm bl ooded aninal, such as
man. - 2 1- JUN _2\/\%’. WO 02/ 50051 PCT/ GBQJ/ 05554 -54- Thus according to this
aspect of (fiNgyiehdsemt gioven fdréihestrationpedy and sremot atRsyaity thé ntdRenuh Qethihiie;

(Villa), (MJLb). (1Xa),. (IXb), (X 1la).or (Xi-1lb), “ph: tically
ccept abl o VEF Mo bt 6 cadbipghs of L simle Ul ek gengealy GarbgpecsEsieat s
def | ned 10e(@ioheharohPha}ibfc #80hn: CRAVO TR nesSofERATAUARILS AASRAET |

feature of the invention there is provided the u ound
fopnul a (\Faspegucechemics) shiff valugs werk Migpsur¢din deajerated CRIGL Ginjesootharwise stated)

hatn | ‘ ' abl.e sal.t; | , | f h I ' ' ,
brodr ug ey ot e R B e B poRCel by BT awoba ot aBredonet canen

for use i notheewize ertdl sfRbrDWeRTedddlell o DVRIAOKr@k}-806 ME, 3/aridR URIH! ed

ani mal , sugg man. . 10_According to another-feature of the-inventron there
i s provide ?S(iﬂas‘éawléﬂwcww@glvﬂ?yforpﬁé/aﬁ@n agva-J00INHz speqtiomietdsnlegd Xa),

(1000 51 by s i AR L e SORMARLE i BOERVS,
manuf act ur & siifglet; dedtiubetedd déuble deubldtyt, topdets taapleatipleqlq, Gyt thigReftatet;
A W SRR (TN U M o LT
) -dABq, doublet of AB quartets; LCMS were recorded on a Wateré ZMD, LC column xTerra
- MS Cs(Waters), detection with a HP 1100 MS-detector diode array equipped; mass spectra
20 (MS) (loop) were recorded on VG Platform I (Fisons-Instruments) with a HP-1100 MS-
detector diode array equipped; mﬂeés otherwise stated the mass ion quoted is (ME");
pnlés_s further details are speciﬁed in the text, analytical hi gh perfomnanc;a liquid
chromatography (HPLC) was perfqriﬁcd on Prep LC 2000 (Waters), Cromasil Cs, 7 pm,
(Akzo Nobel}; MeCN and de-ionised water 10 mM ammonium acetate as mbbilé phases, with
. 25. suitable coinpositibn; '
- (vii) intermediates were not generally fully charact_eﬂsed and purity was assessed by thin layer
_ .chIomatography (TLC), HPLC, infra-red (IR), MS or NMR analysis;
(viii) where solutions were dried sodium sulphate was the dr;,dng agent;
"~ (ix) where an “ISOLUTE” column is feferred to, this means a column containing 2 g of silica,
30 the silica being contained in a 6 ml disposable syringé and supported by a porous disc of 54A
pore size, obtained from International Sorbent Technology under the name ‘.‘IS OLUTE™,
“ISOLUTE?” is a registered trade mark;

(X) the following abbreviations may be used hereinbefore or hereinafter:-



“met hod for producing an MAT inhibitory effect in a warm bl ooded ar%‘-ﬂrr'élu,'“"mn5
such as man, in need of such treatnent which conprises admnistering to
said animal an effective anount of a conpound of formula (Villa), (MM,
(I'Xa), (IXbp [}[(ZXI_I_I a) or-(Xlllb), or a pharmaceutically acceptabl.e salt,

- sol vate, soWHPEIE! such a salt or a prodrug thereof. 20 Ac®ST{eBY/ 06554a
~further feature of this aspect of the imdntion there is provided a nethod
of . treating hyperlipidemc conditions in a warm bl ooded ani mal, such as

man,, i n. neB@M of sucdichlosabeteine; Whi ch conpri ses administering to said

ani mal an gffective amount: of a- conpound of formula (Villa), (VIlb),

(I Xa), (I Xf?;‘m (X1 | |- ai¥hlbfivpethylfosmamide; a  phar maceutical 1y .accept abl e salt,

solvate, 's e of -Sahty Qr 1 11 reof . n_the above ot her
phar maceutlﬁc%)gfi\}t corrpoér on E%d}'&égﬁsﬁ”ﬁ@? %%%%%@@ﬁ'&@rﬁ%@gﬂ@ﬂ?m%’ C
~manuf act urBtG&at ur esEtOAE; al.t ernative and preferred enbodi nents of the
. corrpoundﬁ &{égthpe' inventj on described-herein also apply., Exanples 30 The
inventiol now b&SfMiEErated in the fol fowing non liniting Exanples,
in which ndard t g aawn to the skilled chem st and techni ques
‘anal'ogous?%ﬁt hose descr|Lfcgi_z£,}!§§C %EECEt‘hese Exanpl es may be used where ‘
appropri atBA and i n ishpmbandinl ess ot herwi se stated: 21 JUN 2005 WO -
02/ 50051 EﬁE 61/ 05&2.4 -55 W eva or&ti ons were carried out by rotary
“evapor at i o vacuo®SHOPIRBY RN HRG @BYur es were carried out after renoval.
of residuapgsol ids S{é&ﬁhﬁﬁoﬁl&éﬁ"ng agents by filtration; (ii) all reactions
were carried out under an inert atnosphere at -anbient tenperature, -
typical 19 in the rangé 18-25C, with .solvents of HPLC grade under anhydrous
condi tions nl -5 otherwi se stated; (iii) columm chromatography (by the
flash pr_oc@g-gﬂ@-ﬁas performed on Silica gel 40763 m (Merck); (iv) yields
are given 19tDiokb333-Hidk hyl- ARt 18I RN PSehilyr's he maxi mum -
S 0 y he fornmula (1) were
" othtsgeping ¢ r esonance

ChVR) “antl mmss spastrals 4 gshal - o £esgnance chercal shift

val ues e & moattrey L Sat g ot e gt ios  IVAPRRFRIEARY S0 ™ on ¢ e
del t a -sdal methpppeacsmyirhethlyHedbano fieetharyt hy Usi-teaalydro il Pberothidzaping (Mt

~unless otperw se t%ied; spectra were r%%grd.ed- n_a. varian I\_/brcunrg%-BOO
Mz, Var | o0 ege D Asmaiadoiaa gissovsein metinel G orisaNeon (Whmein 0 whvaian

| nova- 500 /i 2&RA%s BHRBIon4nh i W}ggﬁﬂrécfatsﬂ)aﬂﬁemﬂ&raﬁ)réﬂﬁﬁ 1'HRePrAed cat

400MHz; and peak nmultiplicities are shown as follows .
' ‘ acid (0.3 ml) was added. The solvent was evaporated under reduced pressure aid the residue

............

7

_ was extracted with DCMwater. The DCM layer was separated, dried and evaporated under
20 reduced pressure to give the title compound 270 mg (92%). NMR, 500 MHz) 0.7-0.8 (m, 6H),
. 1.0-1.6 (m, 12H), 2.1 (s, 3H) 3.2 (brs, 2H), 3.6-3.8 (m, 2H), 4.6 (s, 2H), 5.6 (d, 15), 6.6 (s,
 1H), 6.9-7.5 (m, 11D, 7.8 (d, 1HD. | - -

‘ _Examgies 2-9 _
25 The following compdﬁnds were synthesised by the procedure of Example 1 using the |
appropriate starting material. , ' |

. Ex Compound o NMR : TSM
2 "(300 MHz, CD;0D) 09095 | Meth
| (m, 6H), 1.05-1.3 (m, 8H), 14- | 30
1.6 (m, 4H), 2.2 (s, 3H), 3.25 (s,
2H), 3.75 (brs, 2H), 4.65 (dd,
2H), 5.2 (s, 1H), 6.7-7.3 (m,
10H), 7.4 (s, 1H)




's, singlet; d, doublet; dd, double doublet; t, triplet; tt, triplet &P
g, quartet; tqg, triple quartet; in, multiplet; br, broad; ABg, AB quartet;
. ABd, AB doubl et, ABdd, AB doubl.et. of doublets; dABq, doublet of AB
quartets; LCVMS were recorded on a Waters ZMD, LC colum xTerra. . MS -
"C8(Waters), Wld86¢51on with a HP 1100 MS-detector di ode arraPCE@EBIpPsSd4 nassS

. spectra 20 (M8) (loop) were recorded on-¥G-Platform ||l (Fisons Instruments)

-w-th 'a HP-1100 Ms-.detector .diode array equi pped; unless otherw se stated

t-he mass N quorea. VAL, UnNress furtn { ' T 1 EElo N L
‘text, anajytical yper f ormance tiquid cﬁt@r@g%’;%]%@emﬁaﬂézs Meth"
0 (Watgr®), O omesily@s,6H), Po1.6 (BkerNekel );31MeCY

- per for med{ on Pr
| ) Hinym-aCeat e Bs-mobi |- phases, with |25
sui t abl e fonposilti oo; \éimnt di ates WS hSidbrePE3 2T W Iy -~

and de-i ohi sed .
- character| sed and purii-y'Was assessed by thip ﬂ{? ' ommt phy '(TI'_'C),"
HPLC, inffa-red (IR, M'Gr anal ysis; (v ‘I?'I ylﬁ]%r?gﬂgg@’t?g&g werle dri qd
sodi um suf phat e , [ gent; (ix) whelp 6ah(s, 1IBAIEES (@l unt| is :
-‘referred fo, thijs nmeans a col um  contai ni'ng Zéﬁ)ﬁf iljca, 30 the gilica
being confained in a 6 m disposable syringe | Ty ngIl edj by a porqus: di'EJC

of 54A » : e
(o) ) P 46 ol arned trom I'nternatl Onrggg%{(t?])i@??pggw u q&éth[ e |

nane "I SQ.UTE"; he fol l gwng -
abbrevi at] ons 1 ' sed .herei nbef ore or hey@nfadl) €0:1.8 {m)IBHPA05 [\AD
02/.50051 PCT/ GB 1/ 0% 56 -. DCM di chl orom '

E'" is aregistered.t

Pl hane; e _
. NN-di et hyl f or ~ABJU o- Benzay riazol -1- V{Sh%’ﬁ:%t@}’éﬂét(hﬁ urfoni um
- tetrafl uof obor atlego B, OACP5¢ 5 MeC gﬁetgg%,tq[d#g;(m'[ljﬁ);tg‘ﬁ {sor'qaceti g
acid; | PA isoprjopaffol N DI P | - isopropyléet hyl'am ne; and  THE S
tefrahydrpfuran.| 1@ Exanply \ 2Q-3, 1H), 6.7 (s, 1H), 6.95-7.3 (m,
3-di but yl } 5- phenyl - 7- net hylit hi o- § (R-T"} W 7 Lie o s e
car boxynef hyl ) c rbanovhnglyt?’ oxy 3 4 5-tetr aﬁ@gg-“{l(%l%r?z%fshﬁ]é{%epi ne
15 | (500 MHz) 0.7-0.8 (m, 6H), 1.0- | Meth
1 1.6 (m, 12H), 3.2 (brs, 2H), 3.6 |39
| (brs, 2H), 4.48 (m, 2H), 5.0 (s,
1H), 6.5 (d, 1H), 6.7-7.4 (m,
10H), 7.9 (s, 1H)
6 (DMSO-dg) 0.7-0.8 (m, 6H), Meth -
0.9-1.6 (m, 12H), 3.2 (brs, 2H), | 40
s 3.7 (brs, 2H), 4.6-4.8 (m, 3H),
£ : '
- 6.6 (d, 2H), 6.9-7.3 (m, 8H), 7.4
(s, 1H), 8.3 (d, 1H)
7 M/z=768.9 | Meth
| 67




"1, 1- Di oxo- 3, 3- di but yI - 5- phenyl - 7- met hyl t hi 0- 8- [ N- ((R) - 1' - phenyl - | &1 75N 2005
rret hoxycar bonyl met hyl ) car banoyl et hoxy] - 2, 3, 4, 5-t et rahydro-1, 5- benzoth| azep
ine (Method 29; 300 ng, 0.46 mmol) was di ssol ved in nmethanol (5 nl). NaCOH
(100.ng in ter) was. added to-the solution and the m xture was
stirred at ‘ggéﬁﬂ%ﬂﬁerature for 1 hour. Agetic acid (0.3 nPETERILERG 0.
‘The sol vent was' evapor at ed under reduced gressure and the residue was
extract edwith water. The DCM | ayer was_separated, dried and evaporated
“under. 20 &duce
MHz) 0.7-0.8 (m
3.6-3.8 (m 2H),
7.8 (d, JH. . kxanpl
~the proceduré of e 1 use
Conmpound NMR - $M H&~OH (300 I\)Hz OD) 0. 9t B39m, NIEDFBS-Gr‘&(nﬁH)j—],‘) 1. C5 1.3}
(m '8H), [1.4- 30 H NH1~0 s c 6(m 4 (s, N |
" CH3 2H), .[3.75 (Brsly 2H), 4. 65 (dd Hac 211) 4€§éﬁ‘€‘§ 21@1'3%5(62%% 3.(m
10H), 7.4 (s, 1H) 21 JUN 2005 WO 02/50051 P (3CO_‘M7I2,
CD3CD) " 0.{75-0.8% Meth 0 ,10 (m. 611), 1.071. m%gii%?@%ﬁ (711@3

(s; 311),;] 3.75 b'rs,._211), 3. 25 (s, N CH3 %3#1’211113 4.6-4.7 (nn;:2311),
5.7 (s, ?u), 7S 7 L {366

0D NSNS0 90D 508 ( J Mieth

-1.6 121-1), 2 brs, 2 |
i ,.'5.(rn 4 3 &36»(@ %@ﬂlﬁﬁefﬁ'&; -(H)m4211H);

M Tfz, CO 0/75-0
3H), " 3. 29 ( 211), _ B(rd 68, 04-6 4mS141), 221 1)}.665- 43
A y (s, 3H) 3.2-3.8 (m, 8ED, 4.8
[ o ¥ - (ABq, 2H), 5.6 (4, 1H), 67 (s, | i
‘| HO . 1H), 6.8-7.5 (m, 11H), 7.8 (brs, o

1H), 8.6 (d, 1HD, 8.8 (t, 1H)
- Ethanol instead of methanol, punﬁed by preparanve HPLC using MeCN and ammonium
acetate butfer (55:45) as eluent

Examlz_o‘ le 10 ,
5 L.1-Dioxo-3-butyl-3-ethyl-5-phenyl-7-bromo-8-{1-[N-((R)-1'-phenyl-1'-
carboxymethyl)carbamoyllethoxy}-2.3.4 S-tetrahydro-1 5-benzothiéze ine
1,1-Dioxo-3-butyl-3-ethyl-5-phenyl-7-bromo-8§-{1- [N;((R) 1'-phenyl-1'-
methoxyca;cbonylmethyl)carbamoyl]ethoxy}-2 34 5-tetrahydr0-1 S-benzothiazepine (Method
33; 103 mg, 0. 15 mmol) was dlssolved in a mixture of THF and HO (2:1, 3 ml). LiOH (7 mg,

10 0.3 mmo]) was added and the mixture was stirred for 7 hours at ambient temperature. Most of

the solvent was removed under reduced pressure and the crude product was purified by'
preparative HPLC using MeCN and ammonium acetate buffer (45:55) as eluent to give the
title compound 97 mg-(96 %). NMR (DMSO-ds) 0.60-0.80 (m, 6H), 0.90-1.60 (m, 11H),
3.13-3.45 (m, 2H), 3.50-3.90 (m, 2H), 4.95-5.25 (m, 2H), 6.85-7.55 (m, 12H), 8.55-8.95 (m,
15 1H). '

Examp_les 11-16
The followmg compounds were synthesised by the procedure of Example 10 using the

appropnate starting material.

20

oW ng| ¢ thesiised by .
Appr o rlggtﬂlé s art {1 1%'?elrlal- Ex

o NHIS

Sy

to give the title £@EODMEHD, CBHODYO.I9DY . J%thSqO



11); 6.95-7.3 (m H3c 511), 7.4 (s, 21‘13?)“”%
-0.8 (m 611), 1.0- Meth \ 1 HN OSp 1.6 (m
9 0.(brs_, 211), 4.48 (m 211), 5.0 (s, '~ -< HO
Lgr -111), 4. (m ~-1011), 7.9 (s, 111) 6 ~ (DMSO-d6) = .
0.7-0.8 (mW9ﬂ255°°5R/Et , - - C" 00,5 0.9-1.6 (m 121); PETHGROBS 21)

. 40.03.7 (brs," 211)4648(m 311), %= HOg N 6.6 (d, 21), 6.9-7.3
(m 811), 7.4 /- (s, 111), 8.3 (d, 111) 7 0 0 0-s Mz = 768.9 Meth .~H aH
ST NG6700\/ _ o Hoff 21 JUN 2005 WD 02750051 PCT/ GBOL/ 05554 -58-. 8

(300 MHz, [@L3 Bﬁs ‘?LU 9 VETN. 0 U U 0S - F To0- 1257 (M 40) T gy

s | N)C~cH111), 6.7

(s; 411) 5 HO 0 (500 MHz

12H)>.3. 2 (brs 211) 3
6.
h

42" 1- CI NHH 6.(m 4H), 2.15 (s, [3H), 3.1- O-MN-3.3 (m_:4H)]

3.5-3.8 (Mll5[l1), 475 (ABq, 2H),.5.45 (s, e(le)]gs)zc@)wa-emxiﬂ) 6H§3 95- Nbth
“(11M° mi 710.3 P pJr' 0 ps. (500 Mt, DVSO

0.9-1.6 (n 1pH) , .25{;9/@ H4H 0 (s, 3l L?9?§ 123%(18,4(195 lépl)l'fi;(

Q, o |48D,3.15335 , 26D, 3.80 (brs, |

o O:CE )C/\ 1 2H),5.40 (d, 1H), 5.90-6.15 (25,
T B N | 18), 6.95-7.75 (m, 18H)

61D,
34

_ | (CD;0D) 0.75-0.85 (m, 6D, 1.00- | Meth
o , K 1.30 (m, 8H), 1.35-1.55 (m, 4H), | 35
'HJW Qe | 3.20 (s, 2H), 3.60 (s, 3H), 3.75 (brs, | -

Oj@[ K | 2H), 4.60 (ABq, 2H), 5.40 (s, 1H),
o N~ 6.50 (s, TH), 6.95-7.45 (m, 10H), |

12

7.55 (s, 1H)

B[ T | (CD;OD)0.75-0.85 (m, 6, 100- | Meth
9 0 1.30 (m, 8H), 1.35-1.55 (m, 4H), |36 -
Ho’lk’n ﬁ"H SV 3.20 (s, 2?1), 3.55 (s, 3H),3.75 (brs, |
| ° O }(:/\’\ 2H), 3.90 (ABq, 2H), 4.60 (ABg,
STy T |28, 5.60 s, 11D), 6.50 s, 1H),

@ 1 6.95-7.45 (m, 10H), 7.55 (s, 1H)

14 ] T (CD50D) 0.75-0.85 (m, 6H), 1.00- | Meth
A - © 1130(m, 8H), 135160 (m, 4H), |37
HO— NJH QP ' 3-20 (s, 2H), 3:60 (s, 3H), 3.75 (brs,

o " 0:©:S><:\/: 2H), 4.55 (ABq, 2H), 5.55 (s, 1H),
L NN 6.50 (s, 1H), 6.95-7.45 (m; 9H),
@ | 7.50 (s, 1H)




‘b 0 (AB9, M, 5.6 (d 111), 6.7 (s, f~ HO1H), 6.8-7.5 (m 11H), 7 BI9WHEH

1H), 8.6 (d, 111), 8.8 (t; 1H) Ethanol instead of nethanol, purified by

~preparative HPLC using MeCN and anmmoni um acetate buffer (55 45) as el uent
“Exanple 10 'vadl%;lsogloxo 3-butyl - 3- et hyl - 5- phenyl - 7- br eno- 8 q{
1- [N—((R) 1 car boxynet hyl )car Egrmyl | et hoxyI

. 5-tetrahydro-1 5- benzothlazeplne -

1, 1- D oxo-3=hut yl -:3- et hyl - 5- phenyl - 7- brom) 8-{ 1- [N—((R) 1' phenyl

met hoxycar|ddny! net car banoyl ] et hoxy} -2, 3, (@€InOmE0. 252985, 68), ue(]n)zo M@tgep _

i ne (Methqd 33; , 0.15 mmmol ) -was dIS olved in a m xture of -THE and }

H2O (2:1, |3 ) . FLIgA @7 ngy, 10 0.3 nmol) ka0 §808A) 183dl-6h&nAlk ur ¢ 3Bas |
st dfdr 7 nbi ent ature. .t t .
stirred fqgr i en benpera ure Q/%g %%ego%y %pﬁir\ggar’ cxterl\j\e/e(

“under .reddced {predbur$ ahd t h&Lrude produc
HPLC usi nd Me¢N art aw& e/buf f er 1]54‘545%‘)(16,&1 eHyeN60. (so1 1), ve the
title congound 97 ny ( UR /G O d6) [0, 60-0. 80 611), 90-1. 60"
(m 1111),| 3}15-3.45 (n¥ 211) N3, 50- 3-90 (' O-2¢fs, 11[1)%&%7%({%0@4) -
6.85-7.55|(m {1211), 8.55-8. in, 15 1H)| Exanpl es 11-16 The-fol | ¢wi ng

- conpounds jwer e synt hesised b e procedure of ‘Exanpl e 10-using the

appr opri atje startlng material>"20 ----". % -F---- -- 21 JUN 2005 V\D

02/ 50051 HCTHEBEH-05554——59—Ex—Corpotho— 9.9
(m 611), R’e f 0.935 (m 4H), 1”40 1, 75@5?(%37%7@3’5 ’733515-':1?4%@‘
(m - 2H). .80 (bes j}i: 22H), 5.40 (d, -maafsﬁrawﬁﬁlﬁoégmmﬁr A
1137, 6.99-7.75 {mu]iia) 12 ( D) 0.75-0} 8 11)

]

PETIGBOIIOSSS-‘

14

(m 811), 1. 35{1. 55Ty 7 1R 3| 24628, @im), 548-602(@EHL, 311),
3.75 (brs, © o v | m), 4.80-4.60 (2H, in), 4.00-3.56
@ | (4H,m), 3.27-3.22 (2H, 1), L.61-
- . | 1.00 (11H, m), 0.83-0.74 (61, m)
Example 17

.'1,1—.Dioxo-3-butv1—3-ethv}-S-Dhenv1-7-bromo—8-[N-( (S)-1'-phenyl-1'-
carboxymethyl)carbamoylmethoxyl -2,3,4,5—feirah§dro—1 J-benzothiazepine
5 1,1-Dioxo-3-butyl-3-ethyl-5-phenyl-7-bromo-8-[N-((S)-1'-phenyl-1*-
' méﬂloxycarbooy]meﬂayl)carbamwlmethoxy]—2,3‘,4,5;tetrahydro-1,5—benzothiazepine (Method
- 46; 60 mg, 0.091 mmol) was dissolved in THF (1 ml) and added to a solution of lithjum
-hydroxide monohydrate (12.6 mg, 0.29 mmol) in watei (1 ml). The mixture was stln'ed
occasxonally for 30 minutes. 2M HCI soluuon (0.3 ml) was addcd and the water layer was
. 10 extracted with DCM The orgamc layer was washed once W1th brine, dried, filtered and
: evaporated at reduced pressure to give the title compound 48 mg (82%). NMR (CD;0D)
- 0.73-0.84 (m, 6H) 1.0-1.6 (m, 8H), 3.27 (brs, 2H), 3.60-3..90 (m, 2H), 4.71 (ABq, 2H), 5.47-
.l_SSS(m 1H) 7.02 (brt, 1H), 7.08- 717(m 3H), 7.25-7.46 (m, TH), 752(3 1H), 843 (d,
. NIDm/z6435.‘ ‘ e -
15 | :
= Examples18-21 .

The following compounds were synthesised by the procedure of Example 17 using the

appropriate starting material.



001 %S=)~ 211), 4.60 (ABg, 211), 5.40 (s, 111), 1110 N 6.50 (&' 7Hf 2%
6.95-7.45 (m 1011), 7.55 (s, 111) 13 (CD3OD) 0.75-0.85 (m 611); 1.00-
Veth 0 0 1.30 (m 811), 135155 (m 411).. 36 HO v O -~ 4A 3.20 (s,

2M " 3.55 (s,. 3H), 75 (brs, 211), 3.90 (ABg, 211), 4.60 (ABy, N -211),

"~ 5.60 (s, 11 0 0%1 111)., 6. 95 7. 45 (n3,101-1), 7. 55 (s PCrIGH01DEsS

- (CD30D) 0. 75-0. 85 (m 611), '1.00- Meth' F6L=i 0 1.30 (m 8111 1.35-1.60 (m:
411);. 37 HON 3.20 (s, 2H), 3.60 (s, 311), 3.75 (brs, 0 0.1 j-211), 4.55 -

(ABg, 211),°5.55 (s; 111), ON6.50 (s, 111), 6.95-7.45 (m 911) 7 7.50
(s, 111) 24-dUN 2005 \W02/50051 PCT/ GB01/ 05554 - 60-- 15 (CD30OD) 0.75-0.85

(m " 6H), 1} B® |MBerhpowmdO 1.30 (m 8H), 1.35-[INSR 6Fin/4H), 38 Ho . H~ 251@
(s, 3H), 3 {é"{s’ 2H—3-75{(brs— 0.0 4A 2011) 4 65 (ARn 2H) _5.60

1H), 6.70 190-7.45. (m 1011) .16 |QHZHHEdDf+NHs -7.41(3H, rr)Meth
7.35- Meth|1] 7.20 (5H,. m), 7.15-7.08 (3H m, 70 PANCA
7.04-6.98. [ 1H, ' “er | m,| 4.80-4.60 (2H .in), 4. 004{%3s6.

(4H m, 31.27-3 ' 1.00 (11I—, m, 0.83-0.74 (6H, m -Etxarrpl ¢
5- ‘ -briono-8-[N-((S)-1"-phenyl - ‘
2 -tet‘rahydro 1 5- benzot hi azep| e e

17 .1 1°Dipxo-|3-
car boxyrret hyl |

T (CD30D)070-090(m,6H) 10- TMetm |
o 132 (m, 48D, 132-1.70 (m, 48, ' |62
DC/_\ 2.15 (s, 3H), 2.85 (brs, 3H),323 |
- | (ors, 280), 3.53-3.93 (em, 250,499
(ABq, 2H), 6.27 (s, 1H), 6.71 G
| 15, 6.94 (t, 1H), 7.07 (d,28),7.25 |
(t, 2H), 7.3-7.47 (m, 6H); m/z 625.3

19

AR [ (CD;0D) 0.75-0.84 (m, 68, 1.0- | Moth
- o N 1.29 (m, 4H), 1.36-1.65 (m, 4H), | 112
HO N—/Q_ O\\ 0 : " . ‘ .

. A8 - 2.15 (5, 3ED), 2.82-2.97 (m, 280,

| ?I:(_QC/\ | 322 (ors, 280, 3.6:3.85 (m, 28,

@ = 4.66 (ABq, 2H), 5.43 (t, 1), 6.71

_ o | | (s, 1H), 6.96 (1, 1H), 7.09 (d, 2H),
(i 1 S S 72738 @, TH), 740 G5, {ED);

| 625.4 |
21 | (600 Mz, CD5;0D) 0,7770.88 (m, | Meth
o ‘ | 6H), 1.0-1.32 (m, 4H), 1.39-170 |79 .

HO N)K/O O“‘“S"o
0 Sj@: )C/\ (m, 4H), 2.16 (s, 3H), 2.88 (brs,
f

3H), 3.25 (brs, 2H), 3.52-3.93 (m,
2H), 5.03 (ABq, 2H), 6.28 (s, 1),
6.73 (s, 1H), 6.96 (¢, 15, 7.09 (brd,
2H), 7.27 (t, 2H), 7.32-7.46 (m,
6H) |

22 equivélents of LiOH in THF/water (4/1)



.5 1, 1- Di oxo- 3- but yl - 3- et hyl - 5- phenyl - 7-brono-8-[ N- ((S) - 1" - phenyl 41 JUN 205
met hoxycar bonyl nmet hyl ) car banoyl met hoxy] - 2, 3, 4, 5-tetrahydro- 1, 5- benzot hi azep
ine.(Method 46; 60 ng, 0.091 mmol) was di ssol ved in THE (1 rﬂ) and added
to a sol uti ewoo0isdost hi um hydrOX| de rmnohydrate (122.6 ng, O.

water (1 m). The nmixture was sti rred. g?smnally for 30 ﬁ?f@gﬂg% HC
~sol ution (0.3 m ) was added and the water Tayer was 10 extracted with DCM

The -organi e was vva W 1 ne, drjed, filtered and
evapor at ed fﬁlﬂf g‘%B%BE?P g’lpi‘%tp‘&‘@@&’fg /aTpRpBIUE RS tAmBIERS gragiqnBg3 tUR
(CD3CAD) 013609 aBudnn 611), .6 (m 811),3-27 (brs, 2H),. 3.60-3..90

(m 2Hy,. 4.71 (ABg, 211), ‘5.47,,- 5.-55-(m 1H), 7.02 (brt, 1H), 7.08-7.17 (m.

3H), 7.25-7.46 (m 7H), 7.52 (s, 1H), 8.43 (d, NH); mz 643.5. 15"

Exanples 1 fol |l owi ng conpounds were synt hesi'sed by the procedure’ of
Exanpl e 17%%;"l Tp e appropriate starting materl aI 21 JON 2005 WO

02/ 500515PCII/DMx6585 41 1/ 18 Mz 670 .
' 0 Meth 2 OHo O

o®132 2.85 (brs;

0 71 (5. 111), Tﬁe‘éé E?mpaw, s&%*hea@dzfgé‘mgl% Sl Fati

6H) ; Mz 6Bfond- 3QN4((RPD%5H@)1 01 &éetﬂe;@,éméaﬁh%lgléhﬁ_&ka&aﬂ%hgb%@q@ 2% %{29 (m‘ . .

4H) 1.36- 1, gg 112. HO H-~
N 3 22 (br getr -Ié-@;mgzogga;(emnemahod 61) by the procedure of Example 17, except that the

10 water layer was extracted with EtOAc The product was purified by préparative HPLC using
an MeCN/ammomum acetate buffer gradlent (5/95 to 100/0) as eluent. NMR 0. 75-0 83 (m,
'6H) 1.0- 125 (m, 4H), 1.32-1.52 (m 3H), 1.55-1.70 (m, IH) 3.20 (ABq, 2I—1), 3.65-3.83 (m,
2H), 4.62 (ABgq, 2H), 5 68 (d, 1H), 7. 04—7 15 (m, 41, 7.3-7.5 (m SH) 7. 87 (brd, IH) m/z
.643.1, '
- 15

' Examgle 23

1 1~D10x0—3—butv1 3—ethv1-5-nhenvl—7-bromo 8—(N-{ (S)-1-phenvl-1-[N"(2-
su_lphoethvl)carbamovﬂme_thvl}carbarnovlmethoxv)-u,?},4,5-tetrahvdro—1.5—benzothiazenine -.

ammonium salt

20 1,1-Dioxo-3-butyl-3-ethyl- 5-pheny1—7-br0mo 8-IN-((S)- -1'-phenyl-1'-

- carboxymethyl)carbamoylmethoxy] 2,3,4,5-tetrahydro-1 S—benzotmazepme (Examplc 17 48
mg, 0. 075 mmol) and Z-amnoethanesulphomc acid (17 mg, 0.14 mmol) was dissolved in
DMF (2 ml) and DIPEA_(0.052 ml, 0.30 mmol). The mixture was stitred for 15 min at 60°C.

‘TBTU (31 mg, 0.097 mmol) was added and the mixture was stirred for 2 hours at 60°C. The
: 25_ solvent was evaporated at reduced pressure. The residue was purified by preparative FIPLC
_u’sing an MeCN/ammonium acetate buffer gradient (5/95 to 100/0j as eluent. Lyophilisation
_ gave the title compound 4 mg (7%). NMR (CD;0D) 0. 75 0.83 (m, 6H), 0.95-1.65 (m,-SH)
2.85-3.0 (m, 2H) 3.27 (brs, 2H), 3.5-3.9 (m, 4H), 4.72 (ABq,ZH) 5.48 (s, 1H), 7.02 (brt,
1H), 709715(m 3H), 725]52(111,81-1) ‘m/z 750.3. -
30

>



o R

4.66 (ABg, 21-1), 5.43 (t, 111), 6.71 (s, 111), 6.96 (t, 1H), 7.dg YN &
(d,.2H), 7.2-7.38 (m.7H), 7.40 (s, 1H; mz 625.4 21 | (600 MHz, CD3OD)
0.77-0.88 (m Meth 0 6H), 1.0-1.32 (m 41), 1.39-1.70 79 HOg N-p cS o |
(m411)," 2.16 (s, 3H), 2.88 (brs, S: N><:~ 3H), 3.25(brs, 2H),
3.52-3.93 (Wp.028005), 5.03 (ABqg,- 2H), 6.28 (s, 1H),  6.73 (sPC¢;@BOI@3§,@ (t
1H, 7.09 (brd, 2H), 727 (t, 2H), 73263 46 . (m 6H) 2.2 equivalents of
LiOH in-TIC wat er : (4/ 1) ............. .~ 21 JUN.2005 WD 02/ 50051 :

. PCT/ GBUL1/ OE’?%E“"S%’?? -2 Pur| fied by Preparative HPLC using an

.MeCN.a buffer gradient. (5195 to -100/0) as el uent. EXarrpIe 22

"5 1, 1- Di 0xo- 3- b’Rte)foHBwﬁighijbhl;ﬁuﬂ&mwex?%hf 55-t6e §dthd fnlB):edure MiRRdd 1 'equiv)
--carboxvm ttg%f car barrnryﬂ_ﬁ:et hoxyl - t et rah%ﬁjr 0. -benzot hi azepi ne The

titl'e compBahtisspiieddy E@I@éénd pédled fo 2 spfubemo tbmryhy@oadwnomm&ewlz -

R N U R G L
except thelkiaprotehiboril &asedrapleted Yo ©XIC-MS)e2MBFCH sGH0SHE (0.5 he) \MsQﬂli&ﬂ o

was purlflﬁ b g-&igsratlve HPLC-usi ng an MeCN anmoni um acet ate buffer
gradient (5F ](e /0) as eluent. NWVR 0.75-0. 83 (m _:. ~611), 1.0-1. 25

(M 411), . 1. 327 BRo{oR middekd wal éfon]a ! zﬁ:@t@% 1?4
3.65-3.83 (m 211), 4.62 (ABq. 3% 3’@%‘%?‘3“3‘%%‘}’ l”%l},u* (i n@}%ﬁ yvas

7.3-7.5 (g ugd ¥ith I?CMZ T&lbDﬂMMﬁB)cmetﬂ fDlierétigndlevapdrated at reduced pressure. The -
-~ product was punﬁed by preparative. HPLC usmg an MeCN/ammomum acetate buffer gradlent
- 10 (5/95to 100/0) as eluent

| Examples 34__-37

The Water layer was extracted two times with DCM. The organic layer was dred,

filtered and evaporated at reduced prcssure

'Ex | Compound g NMR (CD30D) 7 - imvz | SM-
{24 . 1 0.75-0.84 (m, 6H), 1.0-1.25 (m, | 5954 | Meth
1 o o | 4H),1.37-1.65 (m, 45D, 3.20 47

b R

.0

(brs, 2H0), 3.55-3.90 (m, 5H),
4.58 (ABq, 2H), 5.33 (s, 11D,
6.51 (s, 1HD), 6.97 (brt, 1H), 7.12
(bid, 2ED), 7.2-7.33 (m, SH), 7.41
(brd, 210), 7.54 (s, 1H)

HO. JJ\/'O: :0‘}: 4

MeG"

e

25 0.73-0.85 (m; 68, 1.0-1.3(m, | 6112 | Meth
I$ op 4135165 @ 4w, 217G, | |48
::C(SDC/\ 3H), 3.23 (brs, 2H), 3.55-3.90
M 7 | (m, 2H), 4.71 (ABq, 2H), 5.49-
d- 5.52 (w, 1H), 6.73 (s, 1H), 6.96

i - (brt, 1ED), 7.10 (brd, 2H), 7.23-
7.45 (m, 8H), 8.36 (brd, NE)




Exanpl e 23 1, 1- Di oxo- 3- butyl - 3- et hyl - 5- phenyl - 7- br onp- 8- ( N- { ( S) - f‘-— 6%@5
1' [N (2 sul phoethvl)carbanoyl | nethyl | carbanoyhnet hoxy) -2 34
5-tetrahydro 1 5 benzot hi azepi ne ammonium salt 20
‘ 1, 1- Di oxo- gwmwbﬁﬁ- et hyl -5- phenyl 7- br ono- 8- [ N' ( ( S) A phEﬂM{[\@O]msss“
car boxymet hyl ) car banoyl net hoxyl - , 3, 4, S5,taat Jahydro- 1, 5- benzot hi azepi ne
" (Exanple 17; 48 ng, O. 075 mml) and 2. am noet hanesul phom C aC| d (17 ng

0. 14 mml s—dh DUI ved—n—bBM- \4 frt are—DFHPEA IIT EaEiey
The mxtuz_ S rredfor 15 mn at. ‘)8‘&?1”0 u@ HJLBQHOQ mu)LMgg1
added andjthg ni xtArg was stijgred f or P shgur $7-2854 6RC4TIY hexe25 Jol vent| 4ms
evapor at-efl at{ goeducef p(gess% resi due was purified by prleparatli ve
SN a M bu(bre,rﬂ@réﬂﬁérﬁii (05288, to 100/ 0)| as .

HPLC usi-pg dn

el uent. LyopHiliSation : | e ( /R (CD30dD).
0. 75-0.83[ (m| 611), o..95r5- 1.65 (m 811), 9’%@%32@%9‘*?“57%5 3 27 (drs,
211), 3.5/3.9 (m 4H), 4.7F )ABqg, 211)] 1§D4ﬁo4§m 181)7.00788 (brt, 111),
7.09-7. 15| (id,” 311), 7.25-®42 (in, 811 50.3. 30 21 JUN 2005 | W

02/ 50051 PCT/|GBO1/ 05554. 63 Exarrpl es 24(@7311)18 ol 4@(mn’lﬁhar56 unds were
prepared py tlhe sanme procedure. .The, aci _ di ssoljved in THE (|1
m ) and apded to a solution of li t'hi um ﬂ?&%%b&%&d%drat e (|12.6

2.9-6.6 epat V) . ter (1 nil). The mntw(yesq(vgﬁ(ﬁgnoeﬁg, casi 50w | yvefid
after. 1.5}6 h _the deprot ecti on was colngl eted (according to LC

HCI - sol ut | on. ) wajs_cgd;ded; . Exand 5163 (i éHy, é”a%]tl on| m xt

‘put on a Byri S Tt ri ) el elute,d W th

DCM The DCI\/Ivvasc,d'ré ed, ‘ and ey 3%{3?%%5%3?& %ghce ssure'., The

pr oduct whs durified U&?"pr EpH 'atl veHPL(,(msiZHgalaﬁﬂ(bdﬂﬁ\lQHmm urr acet

buf fer grpadiegnt . 10 (5/95 100/ 0) as eI uent 34- 37 [The
o s 28 §5e

| ayer was| extfracted two ti with DeM| € (Pifas dr i ed,

filtered pnd Jevaporated at redu_ced'pre<si e71 gnd ANMR (LD3CD)} Mz SV
24.0.75-0[84 [(m 6H), 1.0-1.25 (m 595.4%th hmé%gl?,’ 1.37-1.6p (m BH),

3.20 47 | : - (m, 7TH), 7.54 (5, 1H)
|28 0.74-0.85 {m, 6H), 0.85-1.65 (m, | 623.3 | Meth
14H), 3.21 (brs, 2H),3.6-39 (m, | 51

2H), 4.25-4.36 (m, 15, 4.53-
4.66 (w, 2H), 5.49 (s, 1H), 6.47.
(s, 1H) 6.91-7.0 (m, 1H), 7.04-
7.16 (m, 2H), 7.22-7,46 (m, T,

751 (s, 1H)
29 0.73-0.85 (m, 6H), 0.85-1.65 (m, | 643.3 | Meth | ==,
| 8H), 3.24 (brs, 3H), 3.34 (brs, 52

2FD, 3.6-3.95 (m, 2H), 4.8-4.95
(m, 2H), 5.52 (s, 1H), 7.06 (brt,
1H), 7.17 (brd, 2H), 7.27-7.40
(m, 5H), 7.40-7.50 (m, 3H), 7.69
(s, 1H) '




‘CHHwoi $ (brs, 211), 3.55-3.90 (m 511), hleO 4 4.58 (ABq, 2H)“ U005
(s, 111), / 6.51 (s, 111), 6.97 (brt, 1H), 7.12 (bid, 2H), 7.2-7.33 (m
5H), 7.41 (brd, 211), 7.54 (s, 111) 25 i .. 0.73-0.85 (m 6H), 1.0-1.3 (m
- 6112 Meth. wepomoos0 411), 1.35-1:65 (m 411), 2.17 (s, 48 - ]_43}59313),
3:23 (brs, 2H), 3.55-3.90 O (m 2H), 4.74EABq, 2H), 5.49- 5FSTGHAUOIH),
6.73 (s, 1H), 6.96 (brt, 1H), 7.10 (bid, 2H), 7.23- 7.45 (m. 8H), -8. 36

(brd, NH) [Zgy—2—%—HtN-2005—WO-02/ 50051 PCT. GBOL/ 05554 - 64- 26 0. 74-0.84
(m -6H) . '6 671.2 Meth 8H), 10d% 018%@1(6@ D&5-1.55 @8 49120 [ Metho
brs, 2 m-21-1 0 & - 1 9-15. 52 “(na,

(1H), 2ol (bi (7 09-%48 ( '3H% 1@%82(4'7&?%%(%#})%%%54 52 (43311

8 | _ .,4 4 m~611) , 335(1133121':1)(4%5-595(@1]!@?_';1 0 4k,
RO e & Wi o weoe s (R R
FUACH R B ft fe W AR P e vt
3 ‘ ' - 0.72-0.84 (m, 6H), 0.85-1.65 (m, | 6754 | Meth
HO o e 8H), 3.27 (brs, 2H), 3.54-3.9 (m, |54
e uJ\/c’ \ o~ 2H), 4.70.(ABq, 2H), 5.70 (s,
| 18, 6.63-6.69 @, 1), 6.71-
6.77 (m, 2H), 7.02. (brt, 1H);,
7.08-7.17 (m, 3H), 7.30 (brt,
| | 2m, 752 s, 1)
.32 HO , - |0.72-0.84 (m, 6H), 0.98-1.67 (m, | 627.5 | Meth
9 o 8H),3.21 (brs, 2H), 3.5439 (@, | |55
SH), 4.62 (ABq, 2H), 5.57 (s,
d | 1), 6.51 s, 1H), 6:59-6.73 (m,

5B
o

=
e
& b
%

3H), 6.97 (brt, LE), 7.12 (brd,
2H), 7.28 (brt, 2H), 7.56 (s, 1H)

33 | ¥ _ 0.73-0.86 (m, 6H), 1.0-1.68 (m, |643.4 | Meth
_ S G P 8H), 2.19 (s, 3H), 3.24 (brs, 28), 56
o I u 3@?}6\ | 3.55-3.9 (m, 2H), 4.71 (ABq,

5 e N 2H), 5.53 (s, 1H), 6.60-6.73 (m,
@ 3H), 6.75 (5; 1ED), 6.96 (b, 1H),

7.10 (brd, 2H), 7.27 (brt, 2H),
744 (s, 1H)

R



"HO H po % N 2H),

(s, 1H) 29

- (brs,
- 2H), 5. 52

-65-. 30 0.74-0.84 (m . 611),

2H), 3.65
5.50 (brs

0.72-0. 84

3.54-3.9
6.63-6.69
7.30 (brt

627.5 Meth
4.62-(ABq| -

4.25-4.36 (m 1H);
(s, 1H) 6.91-7.0 (m 1R),
73-0.85 (m 6H),

O, 52
, 113), 7.06 (
7.40 7.50 (m 31-1), 7.69

(s,

Ho Hq o 2H),
brt, [/ 1H),

4.53- 4.66 (m 2H), 5.
7.04- 7.16 (m. 2H), 7.22-7,46
0.85-1.65 (m 643.3 Meth o

49
(m
00
3.6-3.95 (m 2H), 4.BEG

0.85-1.55 (m 671.2 Meth - 12H),

(s, fﬁ) JUE »p

-7.51

711),
811),

3.24

SRB/0S5Um
7-@6~ (brd, 211), 7.27-7.40 (m 5H),
- (s, 1H) 21 JUN 2095 WD 02/50051 PCT/ GBA /05554
3.24-3.33 (m

343
1H

(m

(m

T 0O OAS
9-7.2 (
.85-1.

T+ a 3.85 (7]

m 4H), [/ 7.

65 (m 675.4
2H)

o : . O P ,
1552 (8, Ho 1 4.
e i !

5

0D S b By 1 (TS, 71
188D 354,50 31 3D, 2120

S e Py 65349

' (E?zﬁ) %s(chszﬁ) %9898

3754-379
(s 1H), 6.72 (s, 1H), 6.94-7.05

(m, 3H), 7.12 (brd, 2H), 7.28
(ort, 2H), 7.39 (s, 1HD), 7.43 (dd,

lomy.

Dr-s,

7. 17 (
1. 67
bo \ 5

73 iﬁ’%fﬁ“ﬁ

Br ‘N [LH),
m 3H){

'm
H)‘_,

35

0.75-0.86 (m, 6H), 1.0-1.3 (am,
8H), 1.35-1.55'(m, 4H), 2.01 (s,
'3H),3.11-3.26 (ABg, 2H), 3.6-
3.8 (m, 2H), 4.58 (d, 1H), 4.70
(d, TH), 5.64 (s, 1H), 6.62 (s,
1H), 6.91-7.0 (m, 2H), 7.01-7.12

(s, 1H), 7.69 (brd, 1H) |

(m, 3H), 7.23-7.33 (m, 4H), 7.37 |

678.4.

38

Meth -

36

|10.76-0.84 (m, 65), 1.0-1.3 (m,

'8H), 1.36-1,53 (m, 4H), 3.21 -
(brs, 2H), 3.64 (s, 3H), 3.67-3.87
(m, 2H), 4.57 (ABq, 2H), 5.31
(s, 1H), 6.50 (s, 15D, 6.95-7.06
(m, 3H), 7.14 (brd, 250), 7.28
(brt, 2F), 7.38-7.46 (m, 2H),
7.51 (s, 1H)

éala

Meth
59

37

' 075-087(m,6H) 1013(111

8H), 1.34-1.53 (m, 4H), 3.18
(ABq, 2H), 3.27 (s, 3H), 3.65-
3.85 (m 2H), 4.52 (d, 1H), 465
{, lH) 5.66 (s, 1H), 6.30 (s,
1H), 6.90-7.02 (m, 2H), 7.03-
7.16 (m, 3H), 7.23-7.34 (m, 4H),

7.50 (s, 1H), 7.59 (brd, 1H)

662.4

Metl';
60

o :




111), 6.51 (s, 11-1), 6:59-6.73 (m 311), 6.97 (brt, 1H), 7.12 (t?rd
211), 7.28 (brt, 2H) 7.56 (s, 1H) 33 HOI 0.73-0.86 (m 6H), 1.0-1.68 (m
643.4 Meth. Ho o 219(s 3R), 3.24 (brs, 2H), 56 HONN H M | N
3.55-3.9.( 2‘59 4 71 (ABg, .2H), 5.53 (s, 113), 6.60-6.73 (m '/ 3H),

6. 75. ('s; 13" 51 brt, 1H), 7.10 (brd, 2H), 7.27 (brt, 2HPCT/GBIANST4.
~111) 21 JUN 2005. WD 02/50051 PCT/ GBO1/ 05654 -66-. 34 0.74-0.86 (m 611),
'1,0-1.3 (m 657.3Meth | 811),.1.35-1.57 (m 4H), 2.19 (s, 57 HO 10
'0,,,//0 3HExang ‘3gbrs H) 3.62-3.85" " (m 2H), 4.65 (ABg, 21-1), 5.28
“Me (s, 111) ._ . 6.94-7.05 -\ (m 311), 7 12 (brd 2H), 7.28
(brt, 9- 11) thryl. oy iy 8 RP1GHheaph-1'6H) ., 1.0-1.3
(m 678.4 . Q0 #0 31-1),
3.11-3. 26 (ABT, é“ @ﬂé. s Hle%l 0 .él(clij 1H),
5.64 (s, 11-1 1@20;(@3-13& 3-Gn Q5. ‘mbr NI(R}1 1-{'™

7. 23( 33(m)411§) ?&l H‘bﬂ gh 5 d, 11[1((% il §084(m 6H) |
1 1.0-1.3 (ﬁnc yme]sty{ ﬁarbamoylmethoxy] -2,3.4,5- tetrahydro 1, 5 benzothlazeplne (Example 22 50

mg, 0. 078 mmol) was dissolved in DMF (1 5 ml). Sod:tum methanethiolate (20 mg, 0. 29
mmol) was added and the m:xture was stirzed for 1.5 hours at 50°C.-Acetic acid (40 mg) was

. added and the solvent was evaporated under reduced pressure. The res1due was punﬁed by
preparatwe I—IPLC usmo MeCN/ammomum acetate buffer (45:55) as eluent to give the title
10 cempound 29 mg (61%). NN,[R (DMSO‘dﬁ). 0.7-0.8 (m, 6H), 0.9_-1.6 (m, §H), 2.2 (s, SH),
T 3;1-3.7 (ca, 4HD, 4.6-4.8 (m, 38, 6.7 (5, 1HD), 6.3-7.4 (m, 11, 8.3 (d; 1HD).

o Example 39 _ , ‘
- 1,1-Dioxo-3-butyl-3- ethvl—S—Dhenvlﬂ-ethvlt}no 8-[N-((R)-1'-phenyl-1"-
15 ‘carboxvmethvl)carbamovlmethoxv}-2 3 4.5-tetrahydro-1.5-benzothiazepine
1 1-Dioxo-3-butyl-3-ethyl- 5—pheny1-7 bromo-8-[N-((R)- 1‘—phenyl~1 -
| catboxymethyl)carbamoylmethoxy] 2,3 ,4,5-tetrahydro-1 S-benzottuazepme (Example 22; 50
mg, 0.078 mmol), ethanethiol (99 mg, 1.59 minol) and caesium carbonate (253 mg, 0.78
mmol} were added to DMF (5 ml) and the mixture was stirred for 30 h at 44°C. The solvent

20 was filtered, evaporated under reduced pressure. The residue was purified by preparative
HPLC using MeCN/ammonium acetate buffer (45:55) as eluent. The residue was purified by
. column chromatography using DCM : methanol (100:15) to give the title compouﬁd I5mg - :
o (31%). NMR (300 MHz, CD;0D) 0.7-0.85 (m, 6H), 1.0-1.6 (m, 11H), 2.65 (g, 25), 3.2.(s,
2H), 3.7 (brs, 2H), 4.6 (q, 2H), 5.3 (s, 1H), 6.75 (s, 15), 6.9-7.5 (m, 11H).

Example 40 _ . -
- 1.1-Dioxg-3-butyl-3-ethyl-5-phenyl-7-(2-hydroxyethylthio)-8-[N-((R)-1 -phenyl-1'-
| carboxvmethvl)carbamovlmethoxﬂ-ZB,4,5—tetrahvdro-1,S—ber_lzothiazenine

' 1,1-Dioxo-3-butyl-3-ethyl-5-phenyl-7-bromo-8-[N-((R)-1"-phenyl-1- "~

30 carbokymethyl)carbam<)y1methoxy]-2,3 4,3-tetrahydro-1,5-benzothiazepine (Example 22; 50
mg, 0.078 mmol), 2-mercaptoethanol (281 mg, 3.59 mmol) and caesium carbonate (228 mg,
0.7 mmol) were added to DMF (5 ml) and the mixture was stirred for 9 hours at 70°C. The

salvent was evaporated under reduced pressure. The residue was purified by preparative

JUN 25



| 811), 1.36-1.53 (m 411); 3.21 59 Ho 0 (brs, 2H), 3.64 (s, 3H), 23 Jun 2
3.67-3.87 A~ (m 2H), 4.57 (ABq, 2H), 5.31 Mee N (s. 111). 6.50 (s,
1171),6.95-17.06 (m 3H), 7.14 (brd, 2H), 7.28 (brt, 211), 7.38-7.46 (m
21-1). 7. 5iwossadsi) 37 - i1 0.75-0.87 (m 61 ),1.0-1.3 (m E%Bfé/h/?ssb 0
8H), 1.34-1.53 (m. 411), 3.18 60 HO || Ogg= ~/~ | .(ABq, 2H), 327 (S

3.65- 0 Meo N 3.85 (m 2H), 4.52.(d, 1H, 4.65 6- (d, 11i), 5.66 (s, 1H)

%50 (o TPk dmadudclBnt ek il (oS50 oapbons Solicgied ebieorusy

. -67- Exarfﬂb@ﬂﬁﬁséﬁ t&gﬁ&ﬁ@uﬁe @é&ydmamtﬂagtm% NMR (300 MHz, CD;0D) 0.75-0.85 (m,
.phenyl - 7- net hyl t hi o- 8-

phen
. car boxymet®H) é&i-ﬁéme{{br@t%ﬁx%fﬂ)a 2. 2118413/15)3 8861 B¥0r 07 (br5-2Bn4 .66 hiq é&Bpﬁ Bds, 1;
. 1- Di oxo- 3- géﬁ%ﬂ 957£§§n1 7-brono-8-[N-((R)-1' - phenyl - 5
-car boxynet ny b r?e y?l}? 3,4,5-tetrahydro-1, 5- benzoth| azep| ne
""(ExarrpleSZZ 50 .y, 0 078 ninmol) was dissolved in DIVF (1.5 m). Sodium

nmet hanet hi ol ate (20 ng,,0.29 mmol) was. added and the nixture was stirred
for 1.5 hotkampledoc. " Acetic -acid (40 ng) was added and the sol vent was

'-evaporatedl e 0_@_ 9ﬁctﬂ £85 én 7TeN.r noD q -.n wRERaLaL! ive
HPLC usi ng MECN & l e

10 conpou nﬂ_@g{c@%mbﬁh@lﬁ%@vﬁﬁb 4 ﬂte?raﬂvdio(lfﬂ—b thz&e mb- 6 (m 8H),

g :2), EZ it?) Exéwiﬂ%@;@érgftyl |_BD-ethyl—S-phenyl (7-br01?1§68 [7N£(R) -1'-p eny?-18-- 74 ( m llM
- 1- Di oxor@-disbortymuRfi i variopRSNdyT28 Ayl dir9ak- i%@ﬁ&m&c&@e@h{m 22; 50

.mg, 0.078 mmol) dlmethylammoethanet}uol hydrochlonde (99 mg, 0. 94 mmol) potassium
carbonatc (129 mg, 0.94 mmol) DIPEA (100 mg, 0. 77 mmol) and sodivm borohydnde (35
mg, 0.93 mmol) were added to DMFE (10 ml) and thc Imxtm:e was stirred for 24 hours at 85°C.

The solvent was filtered and evaporated under reduced pressure.. The residue was punﬁed
- 15 twice by preparative HPLC using MeCN/ammonium acetate buffer (40:60) as eluent. The
collected fractions were lydphiliscd to give the tiﬂc compound 15 mg (30%). NMR (300 |
) MI-IZ CD30D) 0.75-0.85 (m, 6E), 10 1.65 (m, SH) 2.65 (s, 6H), 3.05 (t, 2H), 3.2 (t, 2H), 3.3
| , (s 2H), 3.75 (brs, 2H), 4.75 (s 2H) 52 (s, lH) 695-74(111 11), 75(s 1H).

- 20 Exanigl‘e 42 _
1 1—D1oxo-3-butv1- 3-ethyl- S—Dhenvl-7—1sopronvlﬂno—S-[N-( (R) 1'-phe nyl-1'-
' carboxvmethvl)carbamovlmethoxﬂ 2.3.4.5-tetrahydro-1, S-benzothlazemne
1,1-Dioxo-3 -butyl-3- ethyl-S-phenyI—‘?-bromo 8- [N-((R) 1'—pheny1-1 - :
carboxymethyl)carbamoy}meﬂloxy]-Z 3,4,5- tetrahydro 1 ,3-benzothiazepine (Example 22; 50
© 25 mg, 0.078 mmol), 2-propanethiol (126 mg, 1.65 mmol), caesium carbonate (152 mg, 0.47

" mmol), sodium borohydride (25 mg, 0.66 mmol) were added to DMF (5 ml) and the mixture |
was stirred for 5 min at 100°C. The solvent was evaporated under‘rcdu.ced pressure. The -
residue Wa; purified by preparative HPLC using MeCN/ammonium acetate buffer (45:55) as
eluent. The collected fractions were Iyophilised to give the title compound 15 mg (30%).
30 NMR (300 MHz, DMSO-dg) 0.7-0.85 (m, 6H), 0.95-1.65 (m, 14D, 3.3 (s, 2H), 3.7 (brs ZI—I)
475 (dd, 2H), SOS(brs 1H), 6.75-7.4 (m, 12H), 8.5 (brs, 1H).



15 car boxynet hvl ) car banoyl net hoxyl -2 34 5-tetrahvdro-1 5-benzot hiza}zé‘j m%m
1, 1- Di oxo- 3- butyl - 3- et hyl - 5- phenyl 7-bronmo-8-[N-((R)-i'-phenyl -

car boxynet hyl )car banoyl nmet hoxy] - 2, 3, 4, 5-tetrahydro- 1, 5- benzot hi azepi ne
_-(Exarrple 22 0.078 mml ), ethanethiol (99 ng, 1.59 mml) and

caesi um car BW‘:‘H@’”?&SS my, 0.78° rrrml) wer e added to DVF (5 raTyGBouhssiae
-mxture was stirred for 30 h at 44C. The &bl vent 20 was filtered, -
evapor at ed under - reduced pressure. The residue was .purified by preparative
HPLC usi. ngmﬁ@?@mni um acetate buffer (45:55) as eluent. The residue was
col u

purified b m_chr omat ogr a hy usi ng DCM . met hanol (100:15) to give

the title & drllioxad.3-dibvgyl-S-phow htth YR OO 8 AV (R N yBL'IAD. 85 (m. 6H)
1.0-1.6 ( : , 4.6 (q, 211),
5.3 (s, 111128 Aoy Saba S 015 " .
1, 1- Di ox0- Bertmathi @gnet hyl - 5- phenyl 7- (2 hydr oxyet hyI t hi o) - 8- [N—((R) 1" phen
yl-1" rboxyrret vl ) car bamyl net hoxyl - 2

5.t et rah?dr o- 1, 3:InRipxerhi-ditahilPepheny 7-methy1th10 8- (N-{(R) 1'-pheny1—1' NS

Sar borner DB K D el ARG R 2 487 %&m 150
(Exanpl e zaenzﬁmlazvgmemﬂaadrﬁmno mg; 0BT ﬁﬁmwwwamhvédaﬁb

caesi um carbonat e 7 ol ) were added to DWF nd tEe
mi-xture wa ‘t"f“sr? %ﬁ%‘%“@?sm@f@ al TeRean iegppeyaipte fan3 e'ﬁb?)mﬂtat@dmunuer

reduced pr
02150051 Pea] SBCr %%%’51&% %ésadgﬁ slte Irl{éé f\%’cﬁg Wik Bhakal iz’a% §¥e§?f£“%etﬁ?§§[§mg
(45: 55) 18sMeChammonfien ecithte bukfer (50:50) asosisenmo give kheatjtt dongrednd 95 gigles5%he

6 GOT PR 300 M W%?«;%Sﬁ? &, o5y Ogm@dzmm)(s b B8040, 25,

- 4.65 2B{5,3.8 (3, 11
4. Dog(g : gl)gtsyl( 43114&(7&3 B 086 ﬁE(dlﬂiﬂlﬁ’ﬁ(s 5?17@(7@(&%'1'11{)%?%%@%

N di rret hyl anri noet hyIth| ol -8-fN-((R)-1" 'phenyl -

' - car boxyqg { r@armyl met hoxyl - 2.3 4 5- tetrahydro 1 5-benzot hi azepi ne
1 1- Di oxo-3* hyl - 5- phenyl - 7- bronp-8-[ N- ((R) - 1' - phenyl -1' - 10
car boxy 6t hyl ) chb Eottopting tdrapotind? warekyhtiie sk St M GroeBnr O ERbRHBUSRIsHE the

L b b S ks ko
-_‘0 T mml W .NMRormlz o : SM
N - | (300 MHz) 0.7-0.9 (m, 6H), 1.0-1.7 | Mefh
HOj)\J”, HJOH q\;p | (m, §H), 3.2 (?1, 2H), 3.75 (brs, | 64
THY | 26D, 3.9-4.0 (m, 1H), 4.154.25 (m,
B)@f:)(:/\ 1H), 4.5-4.7 (m, 2H), 5.75-59 (m,
& ] o @ 1H), 7.05- 7.2 (m, 4H), 7.25-7.4
- - - | (m, 5H), 7.45-7.55 (m, 3H), 8.2 (4,
| | H |
45 B (CD>0D) 0.70-0.90 (m, 6H), 1.00- | Meth
JOK/“ Yo 130 (m, 8H), 1.35-155 (m, 4H), | 41
HO - I N 1 q\s,p 13. 20 (s, 2H), 3.55 (s, 3H), 3.75 (brs,
o \Oﬁ }d: 2H), 3.80-4.00 (m, 25), 4.40-4.70
_ N (m, 3H), 5.65 (s, 1H), 6.50 (s, 1H),
@ 6.95-7.50 (m, 10H), 7.55 (s, 1E)




ng, 0.93 mmol) were added to DMF (10 m) and the m xture was stirrzéﬁdd%'grmg% _
hours at 85C. The solvent was filtered and evaporated under reduced
pressure.. The residue was purified 15 twice by preparative HPLC using
MeCN/ anmoni %%%P%te buf fer (40:60). as eluent. The collected fractions
. were |'yophiIsed’to give the title conpoynd 15, ng (30% . NWEYEBY/O0SRAY,
~CD30D) 0.75-0.85'(m 6H), 1.0-1.65 (m 8HY~-'2.65 (s, 6H), 3.05 (t, 2H), 3.2
(t, 2H),-3.3 (s, 2H), 3.75 (brs, 2H), 4.75 (s, 21-1), 5.2 (s, 1H, -
6.95-7.4 (4 [11), 7.5%s, 1H). 20 Exanpl e #3300 MHz, CDs;OD) 0.75-0.85 (m; | Meth

1- Di oxo- 3} butlyl - 3- et IfyR- 5- phenyl - 7-i sopropyli hio-8-fN-1 (R-1' - phenyl}- 1’ _ :
thoxvl 5203 4 5-te ﬁgﬂﬁcﬂsol-ﬁ (m é@b&z’o‘iﬂiﬁa@épi- ot

car boxynet hyl ),C b 0 , et . Zom e
th m%?ﬁ %B%H)}%ﬁ?gph?i"zepl ne

1,:1- Di oxof 3- qut ~ptt

. car boxyne} hyl|) car ban®yi —~5- t:

(Exanpl e P2; |50 25 ng, 0.078 1), 2-propa®st(, éH),[4d2ABY, 2H), 65 (gr;gnl ),
.caesi um cprbognate (152 ng, 0.4 1), sodi rohydride (25 .66 . m|n
1) were apded to DMF (5 m) and the m xtur alﬁ&gﬂ?@sﬂ =ébl751“3'§3%§mggﬁ)rat 1004.
.The sol veht was evaporated under reduced pfegsyrgp The residue was | '~ .-
purified py_preparative HPIC using MeCN anfioni um dcetate buffer (45:[55) as
el uent. Th#7 col | ected friacti ons were | yoph{78%8d. to give the title ddvpurld
15 mg (30p9. {30 NWR (300 _MHz, DVMSO-d6) 0.7¢0.85 (in, 6H), .0.95-1.65 (gg ~

14H), 3.3| (s,{ 211), 347 Ibids, ,2Hpos? 4. 75 (¢d,. 2H), 5.05 (brs, 111), )
6.75-7.4 (m [2ZM 8.5 (Tow ¥, TH) 200b WD 02/.50051 PCT/ GB01/ 085554 -
-69- Exanple |43 1 1°D%Yx0-3 3 dii‘;yl‘- 5-phényl -7-niethylthio-8-(N-( |(R-1'}]

phenyl 1'| 7N'| Lcarboxynet hvi) cagbanoyl | mef hyl } car banmoyl net hoxy) -2 3 4

5-tetrahydro 115 benzot hi azepi ne 5 , B
1, 1- Di oxo} 48 3- di but ylog)ghenyl 7Qret hyl t hi 0882.UN-{ (R)-1'-phenyl 1" -[Metd t|- £

but oxycarponyjl | )Ycdrb R at banoyhnet hoxy) -2, 3, 4, -
5-tetrahydro-17§®exﬂﬁh' @ ' hod 63; 120 mg, 0.17 rmol) was| 68
“di ssol ved] i n IDCM (2 D-

stirred vaL rdom t_eeroelture f

: (0¥ m)\was|added and the m xture was
under reduced pregsuife. The r@

h. The ré¢action m xture was evapdrated

ue was pufified by preparative HPLQG using -
10. MeCN aymoni upFacebét e buffer (50:50) asfeluant to give the title
corpound 16) 0.7-0.8 (m 611), 0.9-11.6 (..

1211), 2. 3.8 (m .4H), 4.8 (ABg, 211), 5.6
(d;1H), 6 .5-8.7 (m 211). Exanpl es {44- 49
. (500 MEiz, CD3;0D) 0.82 (brt, 6H), | Ex
1.05-126 (m, 8H), 1.42-1.56 (m, | 119
4H), 3.27 (brs, 2H), 3.6-3.75 (m,
| | 25), 4.58 (ABq, 2H), 5.41 (5, 1D, |
: - L 6.73-6.82 (m, 3H), 7.0 (d, 2H), 7.05 |
S EN (dd, 1H), 7.25-7.36 (m, 3H), 7.41
(brd, 2H), 7.48 (d, 1H); m/z 608.3

Example 50 ' ' : o
1.1 -Dioxo-3 3-dibutyl-5-phenvl-7-methvithio-8-(N-{(R)-1'-phenyl-1'-IN*-(2-
.sulphoethyl)carbamoyltmethvl }carbamoylmethoxy)-2.3.4.5-tetrahvdro-1 ,S-ben'zothi_azepine

5 ammonium salt =

ljl -Dioxo-3 ,3-dibutyl-5-phenyl-7-methylthio-§-carboxymethoxy-2,3,4,5-tetrahydro- _
1,5-benzothiazepine (Method 22; 150 mg, 0.30 mmol) and 2-((2R)-2'-amino-2- '
phenylethanoylaxﬁino)ethanesulphonic acid (Method 28; containing DIPEA hjrdrochloride,.
150 mg, 0.36 mmol) was dissolved in DMF (6 ml). bIPEA (0.2 mi, 1.15 mmol) and TBTU

10 (114 mg; 0.36 mimnol) were added and the mixture was stirred for 2 hours at room temperature.



J N
15 The. fol | owi ng conpounds were synthesi sed by the procedure of Exarrp e 22%5
using the appropriate starting material. Ex Conpound NVR or mlz SM 44 |
(800 M#) 0.7-0.9 (m 6H),1.0-1.7 Meth 0.0 (m.811), 3.2 (m 211), 3.75
(brs, 64 Ho) O ., a 4A 211), 3.9-4.0 (m 113), 4.15-4.25 (m - IM 4,5-4.7.
(m* 211), sWERUSISI - v 7.05- 7.2°(m_411), 7.25-7.4 ( BETIRP1/05554.
- 7.45-7. 55 (m. 311)., 8.2 (d, - 111) 45 (CDSHD) 0.70-0.90 (m 611), 1.00-
Meth' .o HO 1.30(m 811), 1.35-1.55 (m 411), 41NHoOR04sP320(s
.211), - 3. 55 Lihg solyen) Waﬁviﬁoréﬂsdst redied prébsire NChe residid as Buld@eddbyOftefamativell) ,

' 6 6.95-7.5 1011)
| ?Z .:-,‘g ?5,7_01%%‘19%3111%@ 3’6‘-‘3@“/% 6%&%6‘6@15%@&%@% ta lz@mm? u@nztgww%s
: |
o0 m@?@%ﬁ%@é PRI 0h) BTl (D o Lol s,6 91 g o8
5.5 (s, 316 (g, §H),12 $§306W5H733Bl¢0m 2BIHB, 5- 38541@54Hl14)70%£%183H§547B(§)

N-O ol i o 56qH)cg17|1 48 1%)% o7 8n8(1’ﬁ) 4. P{E{brd zﬁ)Nﬁza 5% &, SED; w/z 7462

_ Examgle 51 - | _ . _ i
- 1.1-Dioxo-3-butyl-3- ethvl'S-DhenvI 7~mcthvlthio 8-(N-{(R)-1'-phenvl-1'-[N'-(2-

i sulnhoethvl)carbamovﬂmethvl}carbamovhnethoxv)~2 34 5-tetrahydro—1,5-benzoth1azepme
10 ammonium salt '
1 1-D10x0-3-buty1—3-ethy1— -phenyl—?—methylthio—8;carboxyﬁncthoxy—2 3,4,5-
tetrahydro-1,5-benzothiazepine (Method 17; 49 mg, 0.10 mmoJ) and 2~((2'R)~‘7‘~am1n0—’? -
' phenylethanoylalmno)ethancsulphomc acid (Method 28; containing DIPEA hydrochlorlde, 52
- mg, 0.12 mmol) was dissolved in DME 2 ml) DIPEA (0.071 ml, 0.41 mmol) and TBTU (39
- 15 | mg, 0.12 mmol) was added and the mixture was stlrred for 2 hours at room temperature. The
~ solvent was evaporated at reduced pressure. The- res1due was purified by preparative HPLC
usz_n'3r an MeCN/ammqmum acetate buffer gradlent (5/95 to 100/0) as eluent to give the title
compound 59 mg ('7-’8'%). NMR (CD0D) 0.74-0.90 (m, 6H), 0,98-1.3 (m, 4H), 1.35-1.67 (m,
4H), 2.16 (s, 3H), 2.85-3.02 (m, 2H), 3.23 (brs, 2H) 3.52-3.90 (m, 4H), 4.70 (ABq, 2H), 5.47 |
20 (s, LH), 6.71 (s, 1H), 6.96 (brt, 1H), 7.09 (brd, 2E), 7.21-7.48 (m, 8H); m/z 718.4.

e  Example 52 _ : : '
*" L1Dioxo-3-butyl-3-ethyl-5-phenyl-T-methylfhio-8-(N-{(R)-U"-phenyl- 1[N
(carboxymethyl)carbamoyllmethyl }carbamoylmethoxy)-2, 3 4.5-tetrahydro-1,5-
25 benzothiazepine ' |

1 1-D1ox0-3-buty1—3 -ethyl-5-phenyl-7-methylthio-8-(V-{ (R)-1'-phenyl-1'-[N-
(e,thoxycarbonylmethyl)carbamoyl}methyl}carbamoylmethoxy) 2,3 4,5-tetrahydro-1,5-
benzothiazepine (Method 72; 44 mg, 0.063 mmol) was dissolved in THR : H,0, 1:1, (2 ml)
and NaOH (1 M, 0.126 mmol) was added. The mixture was stirred at" ambient temperature for

30 1 hour. The reactlpn mixture was acidified with HCI (1 M), diluted to 10 ml and exiracted
with DCM (3 x 10 ml). The combined organic layers were dried (NIgSO4) aﬁd the solvent was
evaporated to give the title compound 33 mg (78%). NMR (300 MEZ) 0.78-0.85 (m, 6ED),



O OH HO 49 | (500 Mz, CD3CD) 0.82 (brt, 611), Ex QO 0" So . f‘oguf%ﬁ
(m 8H), 1.42-1.56 (m 119 HOJ N OHHA411), 3.27 (brs, 2H), 3.6-3.75
(m .211), 4.58 (ABq, 213),‘ 5.41 (s, 111), 6.73-6.82 (m 3H), 7.0 (d, 2H) )
. 7.05 HZN (dwo dz1sdps1 7. 25-7.36 (m 31-1),7.41 (brd, 213), 7. /&ﬂo 015%.#

m z 608. 3 Exarrple 50 1, 1 Di oxo- 3, 3-di but)} - 5- phenyl - 7- rrethy Jé f
- (R)-1' - phenyl - [N (2- sul phoethvl)carba yIIrrethyI}carbarmyI methoxy)z 3

4,5-tetrah t hi 5 | t
11D ovor A& dﬁﬂﬁ 6. A By BED, wa;ﬁ%?n’%&'%%?wm@mwmm 2eny; ah

gdz?_z é) SZQ{EamRi]EH; ﬁgn@?f}}oﬁb ﬁ%{mjg:%o; %?ﬁ%n@ééoﬁm | d (Method 28;

cont ai ning. Dl PEA hydrochloride, 150 ng, 0.36 mmol) was dissolved in DW (6

m). DIPEA 0.2 1.15. mnol) and TBTU 10 (114 ny, - 0. 36 mml ) were added
and the nm , Sti rred for 2 hours at roomterrperature 21 JUN 20D5 -
WO 02/ 50051 1 T {5 : ' 1580881 §

_pressure. ; . _
Lt : wcmmmmw .@ce maidi@ rstbehgotmbz@m@e
title corrpound ,ﬁmgﬂ?bgzo é 5 (m
1.3-1.6 (m laessse@freml 3z-£119xo %‘wal-@tﬁthyl-i'&mhenylﬂ-

CTNETT e @{@?ﬁ%gﬁ’ﬂ-@ S eyt plend by ibanelty
1, 1- Di oxo0- Sﬂﬁbrl;}carbare@yi;nbﬂsxph%,aﬂ 5- femhydrgutﬁbmzaemﬁepﬁﬁ)methmwtﬁe [N

‘ benzi'tjlhl azg)%{)]é/neléﬂ‘? ? q&ﬁ%}@% Rﬁ"%%%eé QE(%)GI% 1 05 1 75%;11[ gpﬁ/%rla (% >
1, 1-Di oxo- Ebusms(ﬁ 2HY) Bl 743D R8TV 4. 4§(ﬁ,emytst53'(e ﬁif%fdaqayﬁﬁj @3@/(52153 gg'if
 7.48 (m, 13H), 786(m,1H) 8.17 (m, 1H). S

- Example 54 . . _ o
15 1, 1—D10xo—3-ethvl-3—butv1—5-Dhcnvl—’?-methvltlno 8-{1-IN-((R)- Oc-carbovaenzvl)carbamoyﬂ
' ethoxyt-7,3,4,5-tetrahydro 1.5-benzothiazepine - = - :
‘ - To a solution of 1,1~ -dioxo-3-butyl-3-ethyl-5-phenyl-7-bromo-8- {1 [N—((R) 1'—pheny1—_ '
| 1'-carboxymethyl)carbamoyl]ethoxy}-2,3,4,5-tetrahydro-1 ,3-benzothiazepine (Example 10,
0.050 g, 7.6x10°% mol) in DMEF (4 ml) was added sodium thiomethﬁaté-(0.0Zl g, 3.0x10;4

20 mol) and the solution was stirred for 4 hours at ambient temperature. The mixture was _

concenirated and the residue was partitioned between water and ether. The aqueous phase was

_extracted two more times with ether and the combined organic extracts were dried (MgSO.),

. conceutrated and punfied by HPLC. The title compound was obtained in 0.030 g (63 %) asa .
white solid. NMR (CD30D) 0.75-0.90 (m, 6H), 1.00-1. 30 (m, 4H), 1. 40-1 70 (m, 7H), 2.15 _
25. (d, 3H), 3.10-3.30 (m 2H), 3 55—3 95 (m, 2H) 4.80-4.95 (m, 2H), 5 30 (d 1H), 6. 70-7. 50 (m, |
12H); m/z 625.3. '

Example.55
1 1—D10xo-3 ethvyi-3-butyl-5-phenvyl-7-methvlthio- 8 {Q-[N- ((R}-a~carbovaenzvl)carbamov11
30 benzyloxy}-2.3.4,5-tetrahydro-1,5-benzothiazepine

To a solution of 1,1-dioxo-3-ethyl-3-butyl-5-phenyl-7-methylthio-&-{ o:- [N-(R)-ct-
carboxybenzyl)carbambyl]benzyloxy}-2,3,4,5—tetrahydro-1,5-benzothiazepine (Example 11;
0.018 g, 2.5x107 mol) in DMF (3 ml) was added sodium thiomethylate (0.007 g, 1.0x10™*



e R,

tetrahydro-1, 5-benzot hi azepi ne (Method 17; 49 ng, 0.10 mmol) and 21 JUN. 2005
2-((2'R)-2"-am no-2' - phenyl et hanoyl am no) et hanesul phoni ¢ acid (Method 28;

. containing Dl PEA hydrochloride; 52 ng, 0.12 mml) was dissolved in DVF (2
"m). DIPEA (0.071 mi, 0.41 nmol) and TBTLJ (39 15 ny, 0.12 nmol)- was added
and the mi xVG /¥ stirred for 2 hours at roomtenperatur e PCTIEBOLGESYent
-was evaporat ed at reduced pressure. The rg3ldue was purified.by preparative
HPLC ~ usi.ng an MeCN ammoni.um acetate buffer gradient (5/95 to. 100/ 0) as

"‘gweng tgg ?hdél?gﬁ&'ﬁhc sbfdh@ng%?%@[g% 5?10 aQZ@?{%t{(&M%e%ﬁqﬁe ON % 0 (m

2H), 3.23 (Obnee;ntmm BT Bsid6e (vamParﬂtrbnedzbeﬁﬁbeMBﬂer @letheb. 141?: aaads@hasbl&is
6.71 (s, ;6 brt, . 111 7.09 (brd, 2H), .7.21-7.48 (m. §
718.4. Ex a l:rgctg more times with efher and the combined orgaric extracts were dned (MgSO4)

1, 1-Di oxo- %oﬁél%d&atéﬁ'a%ﬁ'ﬂhﬁhﬁéd f@ab i‘h@ﬁ Q}f&hg&ﬁ}dﬂ»ﬁ&?‘bﬁlaﬁ@dpﬁ@&%%@ %ah

(car boxvnet hvf car bamoyl'l met hy r banoyl me etrah

benzot hi ézé’ﬂuteeSOlLleMIb@DiDIbm J0-035d1trh GED) 5L QA& 12§ (m[ 4HEHBA-1.65 (mB4KDN2{20

oo banoy | e TR0 20 GO BL S BarEBY G e S 4TS DR b 8 D e o903

ng, 0.063 ey myesH)di ssolved in THE : H2O, 1:1, (2 m) - and NaOH (1 M

0. 126 mml) was addéd. The mixture was stirred at-anbi ent . tenmperature for .

30 .1 hour. The reaction mxturé was acidified with HC1(1 M, diluted to 10

“nml “and extr th DCM (3 x 10 ‘'m ). The conbi ned organic |ayers were

dried (Ngs%"ilgﬁ!&—rhe soI vent- was ~evapor at.ed to give the title corrpound 33
ng (78%10 Ny

3. % 3. 21( A rbameyine ot AR bogZothiazepine 4 ( g o
5.91 (d, 1|—|) 817 Ie535
1 1- Di oxo- 3- but yf?gé %%F%Jg %@V%X&%é%fhﬁ%y d@fs@%ho%ﬁ

(1" car boxyMEthodste mznmg rwmanh@:mydslxﬁmhwlﬂlmmqub BiﬂiNQﬁé‘thﬂ l‘?ohne '
5-tetrahydro 1 5 benzot hi azepl ne The title conpound was' synthesised from

1, 1- di oxo- 33 #l0-25. emel) Axlesk selytioywaseliginedpesl B1(dipxo-3,3-dibutyl-5-phenyl-7-

§ b barmay! A ERmb i RNV R B3 are R3S B el R e R,

the 10 pr oy muni) ﬁdaﬁm'[é(wmgwﬂs( ﬁﬁﬂ)lMVEr}: aﬁde?cﬁstﬁce%éivélgﬂ Tﬁéﬂa)letwh \Qé‘s 1.73
(m 811), 2,14 3.74 5.53

‘ ( d, 211), -5Hg8d %a m@fggtemeefeéui gf 3% myin 2pd gD Igﬁ%\sﬁﬁemfxqq yThe g r(réducwuas
.17 (m 1|ﬂmﬁed by preparative HPLC using an MeCN/ammomum acetate buffer (1:1). Lyophilisation -

| gave 55 mg of the title compound (71%). NMR (500 MHz, MeOD) 0.78-0.86 (m, 6H), 1.0-
© 20 1.3 (m, 8H), 14-1.6 (m, 4H), 2.15 (5, 3ED, 2.85-3.00 (m, 2H), 3.25 (s, 2H), 3.55-3.68 (m, 2H),
 3.75 (brs, 2H), 4.65 (ABq, 2H), 5.36 (s, 15), 6.70 (s, 1H), 6.75 (d, 2ED), 6.98 (t, 1H), 7.12 (d,
2H), 7.22 (d, 2H) 7.28 (t, 2H), 7.4 (s, TH); m/z 762.

Examples 57-58
25 - The following compounds were synthesised ‘by the procedure of Example 56 using the
| -appropriate startipg material except that fhc reactio‘_n' was left to proceed for 64 hours
(Examplé 57)or2 hours (Examplé 58) and the product was purified by preparative HPLC
using an MeCN/ammonium acetate buffer gradient (45/55 to 60/40) as eluent.

L3



Exanpl e 54 15 1, 1-Di oxo-3-ethyl-3-butyl-5-phenyl-7-mnmethylthio-8- ilf"I
1-[N-((R) a carboxybenzyl ) carbanoyl 1

et hoxy}- 2, 3W 5- tetrahydro 15-benzot hi azepine To a sol ution, of.

- 1,1- di oxo- 3VUHA- et hyl - 5-phenyl - 7-brono- 8- { 1-[N-((R)- 1' PeiTessdiossss -

1 - car boxynet hyI ) car banoyl } et hoxy} - 2, 3, 4,78~t et r ahydr o- 1, 5- benzot hi azepi ne
“(Exanple 10, 0.050 g, 7.6x10-5 nmol) in DVF (4 nl) was added sodi um
-thiomethylate (0.021 g, 3.0x10 20 erI) and t he sol utlon vvas stlrred for 4

h t . ..u e
s part | P A T or ana ot ner RV (CBeaD)AAY NS ey

two nore f§hgs with ether and the conbi ned@g_@ 51 ar ey
(MgS™), | concentrated .« purified by HPLC. 7 rg C(ln?)smgo(ﬁr?po%vﬁgﬁ Meth

obtained ) n 4.030 g (68 oh as a white sollftH) I1Il\3R~1(62D(iﬂ39H)(21745 olom

JUN 2005

“6H), 1.00f 1.3 ) 0-1.70 (m .7H)| 5 3.30 (fy
211), 3.565-3. 95‘%? legso- 4985 ( 2ro3ﬁ)5£§éz3( Iﬁ:lzf%H)i‘éﬁm 30 (m | .
1213); ml 635w3.° Exan?JIe 5 s _ S
1- Di oxo- 3 et Byl - 3- but yl - 5- ph 7-Aret hyl th ZH) 353368 (m, 289) 385brd : '

‘a- [ N- ( (RL} a- ¢ar boxybenzyf caffba 30 . ?-H) 463 (ABq, 2H), 5.35 (s, 11D,
“benzyl oxyjl - 23, 4, 5-tetrahydro- - benzot hi n f
-1, 1-di oxqg- 3- ¢t hyl - 3- but yl - 5- ph@ - 7-met hyal%ﬁ(i%ﬁ gﬁieﬁﬁ\@(ﬁ% 6(;%{) :
car boxybgnzyl}) car banoyl ] benzyl oxy} -2, 3, 4, 5-1}@} 7 g Qr;qgh@@;ew hi azepi ne |
(Exanpl e |11; | Enagti@ngy,1 2. 5x10-5 mo) ) in g 3( was added s%gfl um
t hi omet hyll at ¢ (0, 007 g, 1. 0x10-4 21" JUN 2 \7@7@/@0@@‘#@/ GBOl / 05554
-73- nol)| and the solution was stirred fora‘g‘dﬂqﬁgﬁ at "anbi ent tenperfature.
The m xtuce was  concentrated and the resi Was ‘partitioned betwegn wat ¢r =z
and ‘et her|.38The aqueous hase was ex_tractecb?’wmgjqﬁeﬁpmm Me1 i €T Ne a0
t he conbijned|organic racts were dried (%q ﬁé& i concentrated and

purified Joy Pk@%’ The E: conpound was Q o2 GLoD B0 % (34 a |
whi t [lid. |N 70- 0 85 613 4 1.35{1.65"°
e 3 X (m_ )3@ g@?@@(nérﬂmzli%i)(’ 5 30 (d,

(m 4H) 2.20 (8, 31%) ¥3]

111), q0 (¢, 11-1), 6.70 ZH)%8.56/8.68LGi) 23 aophd, 56 10 1|
1-Di oxo- , 3- di but yl - 5- phenygf N-

(R -a-[N]- (2] sul phoet hvl ) car ba Szdbyﬁgdz(ﬁpﬂc%ﬂbérﬁ?\ﬁ?%o y)-2 34
5-tetrahydroq15- benzot hi azep| 6.72 (s, 1 ,6.77 (d, 2ED), 6,97 (¢ S

2-{{(2R) -{2- Aim no--2- ( 4- hydroxyphenyl )et handyl ] am n ‘et hahesu phonﬁ c acid

(Method g0; 3Engntingger® 119 nmol ) was mi-xed Wi A 1@|\’1¢ ), w23 (ridD),
N-met hyl rfor phol i ne | 7.28 (¢, 2H), 7.40 (5, 1H); m/z 751
(M+NH4+).
“Example 59

- 1-,1-Dioxo-3-buwl-3-ethvl-5-nhenvl—7—mcthv1thio—8—(N—{ (RY-0-[N'-(2-carboxyethyl)
5 carbamovllbenzyl }carbamoylmethoxy)-2.3.4 S—tetrahvdfo 1 S-benzothiazenine

1 1-D10xo~3—buty1—3—ethyl 5- phenyl—?-methylt}uo 8-[N- ((R) (x—carboxybenzyl)
carbamoylmethoxy]-z 34 S-tetrahydro 1 S-benzothlazepme (Exampie 38; 66.8 mg, 0. 109
mmol) and §-alanine ethylester hydrochloride (23.0 mg, 0.15 mmol) was dlssolved in bPCM
(2.5 ml) and N-methyl morpholme (0.07 ml, O 64 ramol) was added. After stirring at ambient

10 temperature for 5 min TBTU (45.6 mg, 0. 142 mmol) was added followed by stirring for 2
| hours. The reaction mixture was filtered through a short column and concentrated The crude’
ester was dissolved i in THF (1.5 ml) and water (1.5 ml) and NaOH (1 M 10.20 mmol) was
added. After stirring at amblent temperature for 1 hour the reaction was quenched with 1 M

HCI. The reaction mixture was diluted with water (10 ml) and extracted with DCM (3x Sml).



(30 1, 0.272 mmol ). A clear solution was obtained and
1, 1-di oxo- 3, 3-di but yl -5- phenyl -7- 15
met hyl t hi o- 8- car boxynet hoxy- 2, 3, 4, 5-t et rahydr o- 1, 5- benzot hi azepi ne (Met hod
22; 50 ny, SW999 mmol) and TBTU (38 ng, 0.119 nmol) were added
succe55|vel

. and the DMF was renoved. The crude produtt* 3y

Was purified by preparatlve

- 'HPLG usi ng an MeCN ammoni um acet ate buffer.(1:1). Lyophilisation gave 55

ng of the thigcEzaRimiBYRIRWaE vmntrmmcmmﬂvmmm\@m)ra@emm% «zmhefi:lﬁ)e 1 0.

s LT sBEbow (ol 8@%@@%@0@#0&@ b, R D030 (. FEBR 1% (o BF)

& 702(H§ 7S eI P O R 10 .74 1 1Bl o e B 07

were synt hés77s@dul§}t 6t64ds.JEDe 686 (6 1& TG LE), 50286, 440 Ne2 (apRy fisedie
‘startings rr%_ﬁ f‘lﬁ(fﬁ t that the reaction was left to proceed for 64 hours
(Exanple 5 or our’s (Exanpl e 58) "and the product was purified by :
_preparative HPLC wusing an MeCN anmoni um acetate buffer gradient (45/55 to
60/ 40) as el uent. 21 JUN 20U5 WD 02/50051 PCT/ GBA /05554 74_ . Ex Conpound
NVR ( CD3CC = 57 H 0.75-0.84 (m-6H) 1.00-1.27 (m I\/bthIQ4H)

BTk i ki i
2H), 5.35 gpprofddty starthgifatéssal. 111), 6.75 (d, 2H), .6.95 (t, Enantioner 1
113);; 7. 0f—feth———r0-7:2Q (m AL) 7 37 (g 1D w7z £51 (VNI O 58

0.77-0. 85| F GP&HPOBBdl 27 (m . Meth 4H) NIVIBO- 1. 62 (m . 4H) 217(351%'

B¥%%action was stirred anbi.ent t enper at LH(‘Q‘IGWIOSES4m n. -

21 JUN 2005

NHo R .)GéJ_d), -4. 4 ML LER\ 5

(brd oH] V4l 71 (AB % s Q.Sﬂz(gé_}ﬁ, 11499-1. 9é.(m71?1é), 2H)Ex
.97 (t, Enan$ ‘ 111):(§§Z%K 1232388937 (m, 250), 3.18 38
: HN '

(ABq, 2H), 3.48 (m, 2H), 3.75 (m,
ZH), 4.66 (q, 2H), 5.75 (4, 1H), 6.67

- - R (s, 1H), 7.00 (t, 1H), 7.09 (m, 2H),
HO | o 7.20 (zw, 1H), 7.30 (m, 4H), 744(1:1--
| | 2H), 8.25 (m, 1H) i
61 | L 0,0 __ | (300 Mz, DMSO-de) 0.74 (m, 6H), | Ex
N o '
HO@_& /;@D{ 0.95-1.50 (m, 12H1), 2.16 (5, 3HD), 2
HN o @ 2.28 (t, 2H), 3.24 (m, 2H), 4.74 (g,
D2 . | 2HD), 5.33 (d, 1H), 6.69 (m, 2H), 6.85°
OH 8 (t, 15D, 6.99 (m, 2H), 7.16 (m, 4H),
 18.33-8.45 (m, 2H)
62 ,ﬁ\’ N (300 M¥iz) 0.81 (m, 6H), 1.00-1.74 | Bx
@_ﬁ O:E:C)Q/\ (m, 14H), 2.22 (s, 3H), 2.31 (m, 2H), |38 -
HN - |

o , 1 . 3.10-3.35 (m, 4H), 3.73 (m, 2H),
4.62 (ABq, 2H), 5.64 (d, 1H), 6.39
(brs, 1H), 6.67 (s, 1H), 6.96-7.10 (m,

o - © | 3H), 7.25-7.48 (m, 7H), 8.21 (d, 1H) | -
HO ' ' o




7.28 (t,

1, 1- Di oxo-

. car boxvet
5- benzot hi
1, 1- Di oxo-

211), 7.40 (s,
3-butyl -
hvl )

| aGRP

3- but

1H); mz 751.
3-et hyl -
5 carbanovllbenzvl

( MENH44) .
5-nheny7-net hyl t hi 0- 8- (N-f (R) a-[ N
I car bam)vl nmet hoxy) -

ﬁl% 4. et hyl - 5- pheriyl =7- et hN;Ithlo 8- [N—((R) aPSJf‘B%"}ﬁPB%’f’izyu

Exanmpl e 59
(2
34 5 t et rahvdro-|

, 'car bam)yl nmet hoxy] 2,3,4,5-tetrahydro-1, 5-benzot hi azepi ne (Exanple 38 66. 8

ng, 0. 109 and { at-and ne—et hyl ester hvdrochl-oride (23.0 oo, 15
mol) vas| 8 ssol ved 1 nfocv (2, 850 m) and M Pr@im Sl Sadny 621 o Ep_ ¢
mmol ) -was{ Qi a i ent n TBTU
T e B e Ao ke T e A, b
reaction f| %% Iter ed tgrough a sh)ﬂED(&ﬁﬁmnn1&Dd368@@@ﬂﬂyated. The
crude es FSsolved in (1.5 ) (1.5 nil) and (1
M 0.20 m added. Afte irring a gagﬁFhéﬁbf%@b@¥%ﬂ’ .$89 1| hourl
t he react| guenched with 1 M HCI. Th di'ljuted |
with watef (20 m PHand extracted with DCM o, B3 (WS ?@aaﬂ%’%@
02/ 50051 PCT/|GBOL/ 05554 - 75 -. The organi ¢7/08yerBIWasS0danSENt7.44 @8, and .
purified Mt preparatlve HPLC to give the Eéle E und (60 ng,~81@u
NVR (300 MHz)] 0.80 (m 6H), 1:00-1.70 (m 8 81}1’7% 311),. 2.48 (m
2H), 3.17 (ABg, 2ZH), 3-35 (m IF), 3.57 (M IIJ, 3 /U‘LH]_LL-lj,.4.04.fﬁBq,
21-1), 5.77 (d, 1FD 6.64 (s, 1H, 6.98 (t, 1H, 7.06 (d, 2H), 7.28 (m
4H), 7.42 7.56 (n1 5 1FD 8. 10 (n1 .1H). . Exanpl es 60-63 The
fol | owi ng yni he: d by he'croc-oure of Exanple 59 using .
“thé appr oprs ek (Rnrg-easpoxyyd-aethox ybenzyl)
6H), 1.00-darBhné 2& (m 2H),. 3. 18 38 7 a
(ABg, 2H), 3. ) —21-1); 5.75 (d, 1H), 6.67 €=
o (s, 1H, 7. 001,(lt-D10m B}but)?l 19&hﬁ195-p2d:ﬂ)y1—7 Ibi@h?lﬂﬂﬁ-& W«{@Rﬁ%(t—ﬁuﬁﬁ)/dﬂﬂonﬁbm-,
7.44 (m %% %} 5 ﬁn MHz, DMSO-d6) 0.74 (m 611),
hydroxybenzyl carbamoy ethoxy?—2 34 S—tetrahydro-l S-bcnzothlazepme (Method 78; 48
-mg, 0.070 mmol) bromoethyl(tumetylammomumbromde) (57 mg, 0.230 mmol),
tetrabutylammoninm bromide (3 mg, 0.009_ mmol) and Cs,CO;3 (71 g, 0.22 mmol) were . -~
added to CH3CN (1.0 ml)_and the reaction mixture was heated at reflux overnight. The solvent
.10 was evaporated and the residue was added to water (10 mi), extracted with DCM (3 x 5 ml)
and dried (MgSOy). The crude ester was dissolved in DCM (2.5 ml), TFA (0.3 ml) was added
‘and the reaction mixture was stirred at room temperature ovémight.- The solvents were
evaporated and the crude product was puﬁfied with preparative HPL.C to give the title
compound (23 mg, 51 %). NMR (DMSO-d) 0.74 (m, 6H), 0.94-1.60 (m, §H), 2.17 (s,-3H),
15 3.25 (m, 2H), 3.69 (s, 3H), 4.70 (ABq, 2H), 4.95 (brs, 1H), 6.71 (s 1H), 6.83 (m, 3H), 6.97
(d, 2H), 7. 20 (m, 4H), 7.27 (s, lH), 8.37 (brs 1H).
Example 65 , ,
i JL-Diox0~3,3—dibutvl—S-—Dhenvl—7—methvlthio—8—(N—{ (o-TN'~( 2—3u1ph0&:thvi)carbam0v11—Ot- :
200 methv%benzvl-} ca;cbmovhnethoxv)—Z,B,'4,5—tetrahvdro-1,S-benzothiz}zepinc ammo_niﬁm salt
1,1-Dioxo-B,3~dibuty1-5-pheny1—7—methy]thio—S~{N*(0L“carb0xy-Qc—methylbe'nzyl)
carbamoylmethoxy]-2,3,4,5-tetrahydro-1,5-benzothiazepine (Example 18; 27 mg, 0.041°7
mmol) was dissolved in DCM (2 ml). Taurine tetrabutylammonium salt (45 mg, 0 '123 mmol) -
and TBTU (16 mg, 0. 050 mmol) was -added successively and the r.mxture was stirred for 5
25 hours at ambient temperature. The solvent was evaporated and the product wag purified by

preparative HPLC using an MeCIN/ammonium acetate buffer (50/50) as eluent, Lybphilisation




Ho\ Ns | , NO0.951.50 (m 121), 2.16 (s, 3H, 2 HN 2.28 (t, 2H)' YnF®

(m 2H), 4.74 (g, b~ 2H), 5.33 (d, 111), 6.69 (m 21), 6.85 OH (t, 111),
6.99 (m 2H), 7.16 (m 41), 8.33-8.45 (m 2H 62 o ,p (300 Mz) 0.81 (m
6H), 1.00-1.74 Ex N S| N-_(m 14H), 2.22 (s, 3H), 2.31 (m 211), 38 HNo
3.10-3.35 (WOeMsodyt, 3.73 (m 21), - 4.62 (ABq, 21), 5.64 (@CTIEbAsSE39
“(brs, 1H), 6.67 (s, 1H), 6.96-7.10 (m -§731), 7.25-7.48 (m 7H), 8.21 (d,
1H HO 2 1 JON 2005 - WD 02/.50051 PCT/:GBO /0555 4 -76- 63 0 011"0 0.81 (m

6H),, 1. 03- %av@%é fﬂi 30(71'%?011%% 62@5 '};Lpgd %%M sﬁér\ped ?6@ of @I{_%prgﬁﬁct%b &glafx{rhs

0-.0 7S'N. '
'211) 5. 80a tatramsrty(ammdxﬁam sal6 NMR((S00 WHz) 07233&,9((m, 6Hbﬂ)10 13 @8 3D, 121116 CmJ 30

0 oxo 5 30s éﬁa,”& 1S A B et e S B A0, B335 HBt o

benzyl o e r n
1, 1Z>El)| ZJXO @BEStyI {6%{(/ Irﬁi)pﬁgﬁy?(ﬁl Irrief'?)hhglqt Sl(bé l}B ﬁ]((?%R) a@&qt but oxycar bon

yl)-4-

hydroxybenﬁy I ci\rb I ni et hoxy} 2, 3,4, 5- tetrahydro 1, 5- benzot hi azepi ne .
-(Met hod 78——‘3@“4&&@/070 mol ), -br'onoet hyl ( tri metyl ammoni unbr ori de) (57
ng, 0.230 nMml) The fiovaREéomhy Wbl Iﬁieﬂl% t(ﬁth@?roc@d&@%f PREh) eI siag 4660
(71 mg, 0.22 nmmol) were ~ added to CH3 1.0 nil), and the reaction mxture

was heat edaenmplé&tmmmg@awr@ht The sol vent 10 was evaporat ed and t he

- residue ed—to—yart-et \J.u au ], exXt-r-ac 5 |||)
.dried (Ng:%lf) b‘fﬁ’é"’l’,‘? de ester was di ssol VGM(‘M%‘W TFA (OESMI)
was addedfeg 1 ; | 777 (MNEL) ' _
- - NH; _ _ . :
: ‘ ' ,;s’\/'l’ . El_oko Qe ' : o !
o o™ . \\S"
5. o |
7 N - 0.75-0.85 (m, 6H), 1.02 @, 128, | EBx.
| T w ¥ o | 10513 (m, 4ED, 1.3-17 (m, 208), |25
:-‘S/\""-’N “N 0P '
[&]

T T BN 'OIIS'}C/_\ 2.17 (s, 3H), 2.85-2.99 (m, 2H),
Py |3.19-3.26 (m, 108, 3.523.92 (um,
S S @ | 4H), 4.71 (ABq, 2H), 5.47 (s, 1H),
| 6.72 (s, 1H), 6.96 (t, 1H), 7.09 (brd,
| | 28), 7.23-7.44 (i, 8H); m/z 7352
S I R | | eNEL)

10 Ehample 68
1,1-Diox0-3,3-dibutyl-5-phenyl-7-methylthio-8- (N—{OL—[N‘ {carboxymethylcarbamovyll-ot-

' '-methvlbenzyl}carbamovlmethoxv) 2.3.4.5- teuahvdro-l 5-benzothiazepine

"1,1-Dioxo- 3,3-dibutyl-5-phenyl-7 —methylthm -8-(N-{ o-[N'-(methoxycarbonylmethyl)
carbamoyl]- -o-methylbenzyl }carbamoylmethoxy)- 2,34,5- tetrahydro 1,5- benzotlnazepme
15 (Method 44; 20 mg, 0.028 mmol) was dissolved in 2.5 ml of a THF/water mixture (4/1).
LiOH (2 mg, 0.084 mmol) was added and the mixture was stirred for 1 hour at ambxent
temperature The title compound was purified with preparative HPLC using an
MeCN/ammonium acetate buffer (50/50) as eluent. The MeCN was evaporated and the
-~ remaining buffer was acidified with acetic acid. Lyophilisation gave 10 mg product (51%).



and the reaction mxture was stirred at room tenperature overni ghtz.l ‘Ilﬁg
sol vents were evaporated and the crude product was purified with
preparative BPLC.to give the title conpound (23 my, 51 % . NMR (DVSO d6)
. 0.74 (m 61WMQ02/508K-1. 60 (m -811), 2.17 (s, 311), 15 3.25 ( T,éﬁ 555’5‘ 69
(s, 3H), 4.70 (ABg, 2H), 4.95 (brs,111),-$871 (s; 113) 6. 831%2 6. 97
" (d, 211), 7 20 (m 41 1) 7.27 (s, 114), 8.37 (brs, 1H). Exarrple 65 1

1- Di oxo- 3, t N N
(a- [ﬁxo(z sul’ nhoet hy gglr)rdly 5@% {;BS’,%&W@,%;@ é‘é‘?b%@r&%ﬁﬁét%%%}fﬁ 23
4° 5-t et r ah¥t.3.455- 856(|”02802H) alepilne, ZIMISLMMABFQH) 6.6 (s, %D 6.8 (brs, D). 6,9- .

( x- car boxy- a- net hyl benzy

)1 (%a?bg)r(rgyﬁ dﬂ@yélg ﬁgﬁ I%/‘&t ezt hcyMELPE benzot hi azepi ne (Exanple 18; 27

nag, ‘0.041 nunol) was dissolved in DCM (2 m ). Taurine tetrabutyl amoni um
salt  (45. 0:123 mmol )- and TBTU (16 .ng,- 0. 050 nmol ) was added ‘
successi Je 3. e mixture was stirred for 5-25 hours at anbient:

t enper at-ure. as evaorat ed and the product was purlfled by
prepar at i ve=FRIRE%SeH RIS d (Rfs rbasoy
Lyophi I'i safiuem bgﬂzygtzc!_} 0051, 2l -
title-conpoun y 2C 4 H
remain as a teﬂrlablmgd-ihBFﬂtha ﬁﬂn&l—?’&i&éﬁl}ﬁéﬂﬂswg -9313&2)929 (m

6H),.1.0-1.3 411 11 1 3
( E? s, 211) ﬂ“%f%g]%ﬂz(#éfba@ﬂ#m@xg% 2% 0b4; te@ﬂw@%§,ﬁ$eﬁmt)bmz@rﬁq éESxAniI);cD 15 Ba

213,16 40,0048 et b T 33
procedur e 049 Exan}iveasgssolyedy DREF (Oxppl)OWBITE @ 594810047 GnWB & ds alidednd the :
Compound LG 2t M2, 80 111 (N B e T O L OC0 B N 6
a 0 1: 05- lredcthdr e by ﬂreﬁzréltlvg }hﬁﬁc %QﬁlMe(ﬁ\%’ammomum acetate buffer (50:50) as '
-eluent. 7 mg (29%) of the title compound was obtained. M/z = 764,5.
- 15 .
Exam;:_nle 70.
1.1-Dioxo-3,3- dlbutvl S—Dhenv1-7-methvlt1uo 8- (N—(R) { OL-[(N’ (R)-{ ot-[N"-(carboxymethvyl)
' carbamovﬂbenzvl}carbamovl)meﬂlgcarbamovﬂbenzvl}carbamovhnethoxv)-z 3.4.5-
| '-tetrahydro 1.5-benzothiazeping
20 1,1-Dioxo-3,3- dibutyl- 5-phcny1 7- methylthm 8- (N-{(R) 1'-phenyl-1' [N'
(carboxymethyl)carbamoyl]methyl}carba.moylmethoxy)-iz 34 S-tctrahydro-l 5-
benzothlazepme (Example 43; 35 mg, 0.050 mmol) and (R)-o-[N- (t—butoxycarbonylmethyl) s
carbamoylbenzylamine (Method 86; 20 me, 0.076 mmol) were dissolvedin DCM (2 ml) and
2,6-lutidine (0.03 ml, .0.26 mmdl) was added. After stirring at ambient temperature for 5 min,

- 25 TBTU (20 mg, 0. 062 mmol) was added and stirting was continued for 3 hours. The reaction
mixture was ﬁltered through a column using DCM : BtOAGc; 3 : 1 as eluent. The t-butyl ester
. was then dlSSOlVCd in DCM (6 ml) and TFA (1 ml) was added After stirring at ambijent
temperature overmght the solvents were evaporated Toluene was added and evaporated
twice. No further purification was necessary to give the title compound (40 mg, 93 %). NMR
30 (500 MHz, DMSO-dg) 0.75 (m, 6H), 0.95-1.50 (m, 12H), 2.16 (s, 3H), 3.25 (mn, 2H), 3.75 (m,
2H),3.90 (dd 1H), 4.73/4.84 (ABq, ZH) 5.54 (m, 2H), 5. 58 (d, 1H), 6. 68 (s, 1HD), 6. 85 (t,
1H), 6.99 (d, 2H), 7.18-7.46 (m, 13H), 8.51-8.73 (m, 4H).



H1l, oaHos 2.17 (s, 311), 2.85-2.99 (m 211), N 3.19-3.26 (inzloll)
3.52-3.92 (ni, [ 411), 4.71 (ABq, 211), 5.47 (s, 111), 6.72 (s, 111),
6.96 (t, 111), 7.09 (brd, 211), 7.23-7.44 (m 811); mz 735.2 (MN) 10
Exanple 68 . 1. 1-Di oxo-3, 3-dibutyl-5-nheny-7-neth : .

“ 1}t hin-8- ( (ﬁfﬁ 5@1 (car boxynet hyl ) car banoyl ] - a- net hyl benzytTth@ﬂ6§354

amyl met hoX 5’ 4,5-tetrahydro-1, 5- bquothl azepi ne - ‘ _
_11D|ox033d|butyl 5-phenyl - 7-net hyl thi 0-8- (N-1 ~

-a-[ N - (et hoxycar bonyl et hyl ) car bam)yl] a- met hyl benzyl } ' ‘ ‘ .
“car, bamylEﬂzﬂn&Z}l—Z 3,4, 5- tetrahydro 5-benzot hi azepine 15 (Method 44; 20
ng, 0.028 di s i d 2 pterg mxture (4/1). LiOH
(2 ng, bé‘ﬂ ed for 1 hour at

1iE € -
anbi ent @b%hﬁ &arb%yhﬁétmc)ﬁqrsp@r ; maxm&opumémﬁumdnmepr eparative HPLC
usi ng ‘an anmmonium acetate er (50/50) as_ eluent, ng %t vv%f ;
evapor ated and1IlIcléloxoéﬁn&dmhum;StHhIEﬂ}éﬂ-m@YHbllooﬁ"ﬁIWWetﬂl‘Pxé’ fo-teppydio-
Lyophi | 1 5 051

P e bhdseSGuteniin gRf B 48 Wlamfiby AR (A HREEN003

(M 411), Ry@ok heﬁ%ﬁéoeta@e dtSehlorkit )31 1g20.0 6 mEmol) Rete)dissBIVEE- 113D83\/I((4bn§)311!111)

3.94.1 (d,” 217 . 213 11
(m 111(1) 269amdmg @04 yml, ‘grﬁdzmzoi) )M dﬁnivéfsfereﬂa@%w%&n}peram&)oﬁ%l

car banoy! 13U e SFLRIGRY car%&%*”‘fm gy gL %‘?’s‘ﬁsyg‘?%@?““?“

. benzot hi aggkiues was filtered through a short column The crude methy}l ester was dissolved in THF

o %Semgé?q‘;%%m@ a0 o P BB n SR B RR b eection,. o
(Exanpl e andw%?ﬁ_&c% %g&%ﬁ’tﬂ%@mt@m hé\Rs t@%ﬁ@@awmmpal mmcabvttraé@ﬁ ng,

0054 Mo nmol ) was di ssolved_ in .m).
TBTU (15 mgjth DOMB nﬁrmn))Thwa;guauwe@tgmqlayn@ WaFp fengeriraiad aud B‘Féf%fdf 30 i n

at roomte eratu 1 was. se I e
by prepar é’F }%Itgluﬂﬁ %%QWWH%E‘%E&Z Eéhérémg}s(%chgghﬂg?ﬁgﬁrg\t
7 g (29%(5@&@ he o). NMR ¢SUTRIERICDIGDPO8ai(me 6H), NI05- £:26 64, SH), 1510-1.55 (m,.

15 4ED, 2.17 (s, 3D, 3.24 (brs, 26, 3 74 (brs, 1H), 4.66 (ABq, 2H), 6.70-6.75 (m, 3H), 6.99 (¢,

| 1H), 7.11(d, 2E), 7.22-7.30 (a, 4H), 740 (5, 1ED.

L=

" Example 72
1.1-Dioxo-3, 3 chbutvl 5-phenvi-7-methylthio-8-(N-(SY-{ ¢-[N" (2—su1vhoethv1)carbamovﬂ-4—

20 hvdrovaenzvl}carbamovlmethoxv)-’? 34, S-tetrahvdro 1.5-benzothiazepine amrnonium salt
i, 1-D10xo-3 3~ d1butyl-5-phenyl—7-methy1tb10—8 -[N-(8)~(or-carboxy- 4
hydroxybenzyl)car.bamoylmethoxy]-2 3,4,5-tetrahydro-1 S-benzoth1azepme (Example 71, 3 1

mg, 0.047 mmol) and teirabutylammomum taurine (57 mg, 0. 155 mmot) were dissolved in

DCM (2 mi). After stlrnng at room temperature for 5 mm TBTU (24 mg, 0.075 mmol) was
25 added and stirring was contmued for 6 hours. The solvent was evaporated and the residue was

punﬁed with preparative I—IPLC (twice to remove all tetrabutylammomum salt) using

MeCN/ ammonium acetate buffer to give the title compound 6 mg (16%) M/z 762. 2

L



Exanpl e 7011Diox033-dibutyl-5-phenyl 7-met hyl t hi 0- 8- (N-7R) - { (‘ ?(Oﬁ%
{a fN' (carboxynethy-1)
carbanovlIbenzyl}carbannyflnethylcarbalnoyllbenzylIcarbanovlnethoxv) 2 34
-5 tetrahvdw%%ﬁenzothl azepine 20

1, 1- Di oxo- 3, 3- di but yl - 5- phenyl - 7- met hyl t hi 0- 8- (N-{ (R)-1' pﬁ&?{ﬁmﬂf"-"{%

‘ (car boxymet hyl ) car banoyl ] methyl '} c -80-
ar banoyl nmet hoxy) - 2, 3, 4, 5- t et r ahydr o- 1, 5- - benzot hi azepi ne (Exanpl e 43 35

ng, 0. 050 73 af R e 4 - but oxycar bonyl net hyl ) car banoyl ] benzyl amne .

(Met hod 86;
2, 6-1utidi

.\i\l/elre di ssol ved |n. DSCIVI(Z n1) and

t enper at ur es. oY ) . ) : ‘ d .and stlrrlng
was continu€d 10 : 2 GTT : i gh a
col um usi. rﬁ;mmmc ; 1 as el uent. The t- butyl ester ‘was then

di-ssol ve Dd\ilrﬂ(sgﬁ? nd TFA (1 m) was added. After stirring at anbient
tenperat e over xordr8uiyhBviinl-pienyl- Tmeduithied: [N?QﬂRhéﬁﬂifmabladded and

A e U e e Béx igabs 50

(m 1211), %@mg(&wmm)ol) dhd2hethyd D-histifina® dibydrothlofdd {25 fmg 1)  Were

4.73/'4. 84 5. 11), . 5,.58 111), 6.68 (s, 111 .
111), 6. 99(3?5"05 ‘?ﬁ‘i’fh @ @gﬂi’ﬁ%hﬁ 3@@&'{1&3@ © 55@*@4%3@91) wam@,ﬂedfgﬁowi\bﬂoofs

\Qﬂd?ﬁfj 5895%%%%/@@%@5% T gée?cﬁpl@u?%é Car@gge’éoaﬁ%c for 1 hour 30 min and at

hydr oxy bh 299m dethparatyterfot B duoys:- Rlode 'm'Ut(es m@gmmzﬂ,ﬁon%ﬂaMEﬁrtemﬂﬁﬂ 0.14

(2S) - ami no(wdin, hﬂﬁ%@%@%@p@ﬁa@écﬁéﬁ tﬁé’ Q’sﬂﬁ?é&%ﬁﬁ%ﬁﬁr%}l a(ghﬁ}]i(l . noI wer e

di ssolved in DCM (4 m) and” 2,6-1utidine
CAfter stirdYi#gHas clus hepide ateting ester was dissolveiBTUEHIBA. Orenl) ﬁd]ﬂatéﬁ‘(mlo)my)as

dded d f Th t . t

paoed. and b NGOHIHAT Mio0H S BHESh SRk A isadin BEREF v strs Kapoma 1

THE 10 (1B Bemiae)ratamfov\/ahelﬁrs(aﬁdgva@hhe@hgd Wﬁ(ﬁa@ M% HHMsofent W@Tfpéx)a wﬁaﬁsd the
0

added. The reaction - m xture was stirred at room tenperature ur
quenched wiTtHCHacyasPhrifige vash preparaive BFPLG upasMeY aﬁmmrylum'ﬁheatsdnluffen Tl

RSP Ay SORE L T BB T
% . NMR' ( 508%¥%-BecobBeR)(16.881g, (24%)6 st ptal) NNIR2®NISO-Ei, 74 (40 6fn, Do 5-160
(m, 8H), 2.17 (s, 3H), 2.82 (m, 2H), 3.23 (m, 2H), 4.27 (m, 1H), 4.80 (ABq, 2H), 5.60 (d,

20 .1H), 6.5 (brs, 1H), 6.70 (s, 1H), 6.84 (t, 1), 6.96 (d, 2H), 7.14-7.28 (m, 6H), 7.33 (s, 1D,
7.4 (brs, 1H), 8.54 (d, 1H), 8.60 (brs, 1H); m/z 748. 4. Second peak: NMR (DMSO-dg) 0.74
(m, 6H), 0.95-1.60 (m, 8H), 2.17 (s, 3H), 2.92 (dABq; 2H), 3.23 (m, 2, 441 (m, 1H), 4.79
(ABq, 2H), 5.60 (d, 1H), 6.70 (s, 1H), 6.78 (s, 1ED), 6.84 (t, 1H), 6.96 (d, 2H), 7.16-7.34 (m,
6H), 7.40 (m, 2H), 7.55 (s, 1H), 8.55 (4, 1H), 8.71 (4, 1H); m/z 748.4. |

._U

-Example 75
_ 1,‘l—Dioxo-B.34d'1butv1~5-(4-t—butvlnhenvl)—7-methv1thio-8~(N-{ (RY-0-[N'-(carboxymethvl)

| carbamoyllbenzyl lcarbamoylmethoxy)-2.3.4.5-tetrahydro-1,5-benzothiazepine

The title compound-was isolated as a byproduct in synthesis of I,I:dioxo—3,3-dibu£y1-
30 S-pheny147~methyltl1io¥8-(N~{(R)—l'—phéjnyl-l'-[N '—(carboxymetl‘xyl)_'caxbamoyl]mcthyl}
carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine (Example 43). Approximately 1 g
of this compound was purified with preparative HPLC (MeCN/ammonium acetate buffer
(50:50)) to giv; the title compound (32 mg). NMR (500 MHz, DMSO-dg)0.73 (m, 6H), 0.90-

ek, HH?@‘ 8y, 72

i

1, 1- D oxo- I butyl - 5- yl -7-meth th|o8carboxyrretboxy- 3,4,5-tetrah
ydro 5 1, 5%‘88‘38%‘3&? %@%ﬁ?ﬁ@&%ﬁ%&& D3ix %Waﬁﬂmf@ af JOQHMI TP ATaTer amther 30 (%



. amoni um sal t

15 4H), 2.17 (8,3M 3.24 (brs, 2H), 3.74 (brs, 1H), 4.66 (ABq, 2132)], JUR 2005
6.70-6.75 (m 3H), 6.99 (t, 1H), 7.11 (d, 211); 7.22-7.30 (m 4H), 7.40
(s,.111). Exanple 72 1 1 Dioxo 3 3 dibutyl 5 phenyl 7 .
‘met hyl t hi n- 8- S) (a-rN -(2-sul phoet hyl) car banoyl | - 4- 20 :
. hydroxybenzﬂé%{ 0B%IIeryI met hoxy)-2,3:4 5- tscitrahydro | -5- benz@ﬂﬂ‘r’@ﬁ’é@ﬁﬁé

1, 1- Di oxe-'3, 3-di but yl - 5- phenyl - 7- rrethylthlo 8-[N-(S)-(ix- carboxy 4.
hydr oxybenzm)(ﬁaubﬁyrqyim sﬂgxyhns%a 31, $23 ghr B0y 9687375 d@@lﬁgt—ﬁ?'@?ﬁmﬂe

(Exanpl e -71; 31 and’t et rabutyl ammoni um t alri ne ny,
0188 ol §ARGr FIISEOGIVED, 645 (DOH(@ i 2EA1 24T 56 s Sy 5 b, 8,58,
tenperaturggﬁftg ?(t”h{%TBTU (24 mg, 0.075 nmol) was 25 added and stirring
was conti nu g urs. The sol vent was evaporated and. the residue was
purified with preparative HPLC (twice to renmove all tetrabutyl anr noni um
salt) usmi MeCN ammoni-um acetate buffer to give the title conpound 6 ny

(1699 . Mz ‘37 1 JUN 2005 WO 02/ 50051 PCT/ GB01/ 05554 - 8U- Exarrpl e 73
and Exanpl ¢ _ - 3- { ) 3- e S h, 8 (‘N
( R) {a [ N - A o R\ () 1l =L 4 _.' amo ] ) )

|1 benzyl }cafgglr@@]@ gm,tsh@gg dgo 3543e§z6t§1‘%3£ é?ll’O 15" benzot hi azepi ne 5
1, 1- Di oxo- 3-buty t hi o- 8- (R -1"-phenyl-1"
.car boxynet hyl ) cdrb@ﬁ%@f%’bﬂtﬂbgﬂw& @hanysﬂt-@cbcaﬂmﬁwluﬁu %. ne

Exanpl e 3 4 rochl ori de
E 25.9 1. uupp Yy, ?g’“&ﬁ%g%g@e@%%éﬁé ?%W)Bg@@rré? Bﬂgﬁ’ 1”0 05,
i, 0. 410r nxerhyl eseshpdtostioridel RowRd0 g mARY Wefeldlssolivedin IK:MT(D )1y arki1§-methyi
reacti on m xture stirred at 4C-for -1 hour 30 min and at 10 room

t ergper at ur én%l?o}@er@@ﬁ &, QA2 mmabryag addedyAftey, W&%Wmé‘?@q})ﬂmof b mgns,
m 0. 14 . T4 We! 6 128685 \Q&dad%lﬁrg %ﬁ{g 8&&1‘1‘1(1&1 R3S Iﬁ)gﬁs; @9 {%Eﬂ&ﬂom

terrperature for-another 30 mn evapor at €
resi due wasaikiure¢ sastilterad duglghoa Shbﬂl‘Cbllmn'l Hharmuhhg ptddidt avas dissedwdd in THHEF €T ude

e 1 0 YRl TSR bl el Dl G et e BB o

15 t enpasaktfed bofoom BRAYEELATr aSuRUERCRACtN Wi dichctel With HENEL §9] HRRES

were evaporated the residue was purified with preparative HPL% usin -
MeCN/ anmon ¥ Water 80:mb ard extractedevittcEdb (w3 el Podtigationwith properative HEkSY to

Da0p R 1 oy e Bl RRIEL o 30 ni8E by IR oy g oSRERR GG St 0
311), 2.82 8D 3224, 29), 236((WBq22h), 3892F, {H), 4 81td, K. 7815&1}1)26483 (B 280, 6.89
(1, 7.11-7.23 (m, 7H), 7.31 (s, 1H), 8.37 (m, 1H).
20

Example 77 -
1 1—Di0}(o-3-but 1-3-ethyl-5-phen 1-7‘-cérbox
arbamoylmeﬂloxyl -2, 3 4.5-tetrahiydro-1 S-benzotmazcnlne
- 1,1-Dioxo-3-butyl-3-ethyl-5-phenyl-7- ethoxycarbonylmethyltlu0—8—carboxymethoxy-
25 2, 3 4 S—tetrahydro 1,5 benzothlazeplne (Method 82; 21 mg, 0.038 mmol) and phenylglycine
methyl ester hydrochlondc (12 m ,0.061 mmol) were dissolved in DCM (1.5 ml) and N-

methyl morpholine (0.02 ml, 0.19 mmol) was added. After stirring at ambient temperature for
5 min TBTU (18 mg, 0.056 mmol) was added and_sumng was continued for 2 hours. The
reaction mixture was ﬁltercd'through.'a short cohimn. The cfude diester was dissolved in-THF
30 (1 ml) and water (1 mI) and NaOH (aq., 0.1 ml, 1 M) was added. The reaction mixture was
stirred at ambient ;ccmperature for 2 hours, quenched with HCI (1 M), dilutéd with water (10
ml) and extracted with DCM (3x 3 ml) The collected organic layers were concentrated and

purified with preparétive HPLC using McCN/ammonium acetate buffer (30:70 — 40:60) to



_ | T T JUN
20 .111), 6.55 (brs, 111), 6.70 (s, 111), 6.84 (t, 111), 6.96 (d, 2H),

7.14-7.28 (m 6H), 7.33 (s, 1H), 7.44 (brs; 1H), 8.54 (d, 111), 8.60 (brs,
1H)_; mz 748. 4. Second peak: NUR (DI\/BO dé) 0.74 (m 611), 0.95-1.60 (m
8H), 2.17 (w0 @Hpos12. 92 (dABq, 211), 3.23 (m 211), 4.41 (m Cél"@ mfbs (:‘,
(ABq, ‘211), 5.60 (d. 1H), 6.70 (s, 11k, '6.78 (s, 111), 6. ‘? ,
~696(d, 211), 7.16-7.34 (m 6H), 7.40 (m 2H), 7.55 (s, 11-1), (d,

i ot % s Bbfooltf A mg b RIS FSD30R0 A0 (on S At 26 ﬁsh D

( car boxvnet B )65 (ﬁfalnblo)np% tsbSH;\eJ io:@rmﬁgwh tmxz)m%bébﬂ{ﬁs J%t(rn%r‘%ﬂ)’ Q: 617

5- benzot-hi ep| ne The title npound- was |sor(1§at ed as a

synt hesi s G E—)& %9(6%3%@3%(5’5 yH), 633 (1, 15), 7.05 (d, 2H), 7. 19-7 32 (m, 5H), 741 (s,

- 5-phenyl - II@E Q@B (N-[(R)-1'-phenyl -1"-[ N -(car boxynet hyl )y car banoyl [ m
~ethyl} car é\rmyl 0xy)-2, 3, 4, 5- tetrahydro 1, 5- benzot hi-azepi ne (Exanpl e
43). AppFoximately 1 g of thIS conmpound ‘- was purlfled Wi th preparative HPLC -

(_I\/ECI\I/armﬁai,li]rln acetate buffer ~ (50:50)) to give the title conpound (32 np).

NMVR (500 s d6)(0.73 (m 61-1), 0,90 21 JUN 2005 VO 02150051
- Pfiox : l ‘ 4 ‘3F (

(s 111), &aﬂ?ox@dthyﬁ@baﬁoﬂ&e?h\@ﬁaﬂ)mnoﬁjrﬁénzvﬁc&ﬁatﬁé‘vhn%@oxyEz,@&, 5 E&rahﬁ
8.62 (t, 5 Exanmple 76 1

“1- Di oxo- 3- & 5- phenyl - 7- (N—((R) _co-car boxyb

enzyl ) cqg bam)yli T‘ﬁgﬂa %%" &)ouéil 5%&Hﬁ)‘l¥mgth§'ltﬁf05g A h%hi/—phenyl I- [N'

5- benzot hi azeyi n

‘1, 1- D|ho>0<I o- (smbux%hetﬁymamm&ymhanyll}caﬁbm%mé?ggymBIAhS -@tr3h blloscy 2 3,4,5 .
tet ra r 9z benz azepi n Met 1 n| mo| S
D- phe ngl gﬁg;g??fglazgmn %gf %&&'Q?&%Pl)d@”g%ylf@(te’d -bugyl e;m%ter e b

di ssol ved HyarddeMrd (ﬁhhg’vlo@s%ﬁﬁgxhd NORER gédrgﬁoﬁn% (Q%iguo 4@ f‘l‘,ﬁoﬁrﬁgké was

added. After stirri room t enper at ur e
nt nol ) wasdissetied in t(il . ﬁ@mszgcmgm o0eohrdady was dthhdandiﬂaamnc&a@tvws‘tured

mxture ed t rou ort colu The resultln rodu t was

di ssol vegtljvaﬁlaﬁi %ﬁflt)—_‘e%tfoo% ?mg 32‘? I?afu?ﬂﬁnggkﬂﬁ’ EGYerogted glerﬁ%l ‘-_‘FW was
added and filkged Wgh%h@hﬁoﬂir@n PBOMLEOM ! qui Ble sﬁB%Je%EP&Eéﬁt fne,cg) v?as
hours. The, reaction was quenched with HJ (1°M, diluted W|th wat er

m) and exdirsebeddn HGM (bow- (B (3552 ) waa:mdpdran@ﬂtermm@pmamm@l ﬂeIPLC |
3! 0675 oo et oRIIBEBld omTSony s  ME PR Gl o Mgl -
111), 6. Y&IGRwaUVbHiPLG Uiy (MeC]EH)nm@uﬁﬂ acetate buffer (50:50) as eluent. 38 mg (72%) of
. 20 thetitle compound was obtained. N]VIR (300 MHz, DMSO-dg) 0.7-0.8 (1, 6H), 0.9-1.5 (m, -
12H), 2.2 (5, 3H), 3.2-3.9 (m, 10H),49 (brs, 1H), 48(ABq,2H) 5.6 (d, 1H), 67(3 lH) 6.8-
75(m,11H),80(d 1H),86(d 1H), 8.7 (¢, 1H)

Example 79 | .
25 1,1—Di0x0~3,3-dibutvl}S-Dhenv1—7—methv1t}ﬁo-8—TN-(R)-(Oc-{ N[(S)-N"~(2-hydroxy-1-
carbox yethyhearbamoylmethyl]carbamovl Ybenzyl)carbamoyimethoxy]-2,3.4.5-tetrah ydro-

1.5-benzothiazepine o -

1,1-Dioxo-3,3- d1buty1—5—phenyl—7—mcthy1th10 8- (N-{CR) -1-phenyl-1- [N !
= ‘(carboxymethyl)carbamoyl]methyl}carbamoylmethoxy) 2,3,4,5-tetrahydro-1,5-
30 benzottuazepme (Example 43; 50 mg, 0. 072 mmol), tert-butyl O-(tert-butyl)-L-serinate
hydrochloride (22 mg, 0.087 mmol) and N -methylmorpholine (40 mg, 0.40 mmo}} were
dissolved in DCM (1 mi). TBTU (29 mg, 0.090 mmol) was added and the mixture was stirred

for 1 h at room temperature. The reaction mixture was evaporated and the residue was filtered



21 JUN B

(s, 1H, 7.11-7.23 (m 7H), 7.31 (s, 1H, 8.37 (m 1H. 20 Exarrple 771

1- Di oxo- 3-butyl - 3- et hyl - 5- phenyl - 7- car boxvnet hyl t hi 0- 8-[ N- (a- car boxvbenzyl)
. car banoyl met hoxyl - 2, 3, 4. 5-t et rahvdr o- 1, 5- benzot hi azepi ne

1, 1- Di oxo- 3- but yl - 3- et hyl - 5- phenyl - 7- et hoxycar bonyl met hyl t hi '0- 8- car boxynet h
oxy 25 2, 3, wognsedstahydro- 1, 5- benzot hi azepi ne (Met hod 82; ZtcmnoﬂoﬁscB

. mol ) and phenngIyC|ne nethyl ester hyﬂBechIorlde (12 mg, 0..061 nmol )
wer e dissolved in:DCM (1.5 m) and N nethyl norpholine (0.02 ni, 0.19 -
mmol ) was e ' BTU (18
ol 822 g gtk Eual AT ERSABTOAEShe ATARISRUES LA, ofnfh Rud 5T ¢
reacti on ndizsolved inBXCMIK(1 trd). EFAL (Orddug 3. 9 mlima:s addédiamd themeixtrardes dired fer

di I d i d
ﬁ | aAEZS i’@fﬁ&ﬂ? @tlr?gmg%ﬂ Ty ﬁ&é@%@ﬁaﬁ st g%%%éﬁp‘@@d’ﬂ%%@%br -
hour s, e@’éﬁﬁﬁ‘h\y@ fbr HGkin g MMN/aHﬁkdfﬁlﬁH ac‘!\étﬁt@ bﬁﬁéIE(BO(S@S’ as Qbédt, {g?(?%)atgf ed

‘W th DCI\/I x 3 m). The | ect organi c | ayers werée concentra
pur i fied. vﬁhthﬂplcemaomdlw dhﬂ;ﬁbddNM@(B\MIM&hﬂﬁMﬁ@-ﬂﬂhh&é{(b& émaH) @8- 1(5301170 -4

oo (%%né%é% ard FocEB) 49,0 it 6 0A5% g s Bny T G 652
%13? 136§6F((brs 113) " 3588, 11? % Hgf:?[?(t %ngl(l)s ili? (Z 85 (s, 31?1)(%8@2

(t, 111), 7.05-(d, 2_11) 7. 19 7 32 (m.5H), 7.41 (s,. '111), 7. 45‘(d 2H) 5
e s hamplese
1- Di oxo- 3 -5:-phenyl - 7- rrethylthlo 8- fN—M (a {N -f(R) N' - (2 h} -

~droxy- 1100@1@&&@3%&91@&1&@ DD phetBRA-yihbth AHHE TN }@rbz-mtgal, -banmoy| met'hoxyl -

: 3 4 5-tetrahydro-- 1, 5-benzot hi azepi ne 10 '
é DOXO-WWVMWMM 3 4.Sytetyah -1 -[N -
;

~( boxy yl 1 met hyl } .carbanoyl net hoxy)-2; 3, 4, 5-tetrahydro-1,5
benzot hi gﬁ%@%

l e-43; 50 -ng, 0.072 mmol), tert-butyl

o- (ten-butyl) - Dt 34DioR&BS et gins phémie-7(8eh 2- Larb 1
N ﬁret hyhno)r/p)hol I ne 1( 40 m:}mm409“1rrrr_gl )]ﬁﬁege gﬂiﬂggol%gﬂ{?ﬂm & menzy ). TBTU
(29 ny, O.esbrmerimet nga&e‘ijte&ﬁblyc’crﬁé %bwgﬁleazmae §Examply 3&5’59 @E,QL $our at

{1t er ot WETh A ifah bk e (o O Rt BT AR Eehad B3 i1 Do

(ca. 60 nyprv@pwere dissolved in DCM (3 ml), TBTU (42 mg, 0.13 mmol) was added and the mixture

was stirred for 15 mins. The solvent was evaporatcd under reduced pressure. The residue was
- dissolved in ‘ethanol (95%) (2 ml) and a solunon of NaOH (80 mg, 2 mmol) in water (8oul

was added. The reaction miktﬁre was stirred for 4 hours. The mixture was neutralized with

E 20 acetic acid. The solvent was evaporated under reduced pressure and thé residue was purified
by prepaiaﬁ,ve EPLC using MeCN/ammonium acetate buffer (40:60) as eluent. The collected
fractions were lyophilised to obtain 4 mg (7%) of the title compound, NMR (300 MHz,
CDi0D) 0.75-0.9 (m, 6H), 1.0-1.3 (m, 4i), 1.4-1.65 (m, 4H), 2.15 (s, 3H), 3.25 (s, 2H), 37
(brs, 2H), 4.65-4.8 (m, 2H), 5.75 (s, 1H), 6.75 (s, 1H), 6.9-7.55 (ﬁl, 11H). '

25 |

Examples 81-87

- The following compounds were synthesised by the procedure of Example 80 using the
| appropriate starting matenal except that 2,6-lutedine was used instead of N-methylmorpholine
and the ration of eluent was MeCN/ ammonium acétate buffer (45: 55) Reaction time at each

30 stage varied shchtly
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di ssolved in DCM (I m ). TFA (0.59 g, 5.2 mmol) was added and the m xture

was stirred for 2 hours at roomtenperature. The solvent was evaporated
and the residue was purified by preparatl ve HPLC using MeCN ammoni um

acet at e buf fxad of/50::50) as el uent. ng (72% of 20 the titl un

obt ai ned.” NNVR (300 Mz, . DVBO- d6) o 7 0 8 éaf“ 0.9-1.5 (rﬁ%ﬁ‘%ﬁ?"wg
(s, 3H), 3239(|n 10H) 42(brs 218(AB 2H); 5.6-(d, 1H), 6.7
(s, 111); 68 7.5 (m 1114), 8.0 (d 1H) 8.6 (d, 1H) 87(t 1H).
Exanple 7 1.

1- Di oxo- 3 ﬁlnh;{imﬁdphenyl 7- met hyl.t hi o- § NRH(B})O(MH&J\C})Q(Q‘E? N - (2- hgajoX
y 1- carb -hyJ—)-eaLba.mmﬁLmeu_L;LLL.ca.LhamL.J_benwljmr hanoyvl net hoxyl-2 3
4 -5-tetra D- 1%5_-b t hi azeni ne | | (500 MHz) 0.8-0.95 (m, 65D, 1.05- ~ | Bx :
1, 1- Di oxo 1di ut yl. ~§#phenyl - 7- thylthlc - {1 -1' - phe I-I'-[_\l'-.‘
(car boxy )*"éré Jj@@ﬁ?g ar banoyl lﬁ%{% @R%“é 4P §.81, d
30 benzot i azepPrme ( an‘pl e Ojﬂféag ] b (s. DENHL t

O (tent-b -L-serinate hydrochtoride (32 HDT@ {(5 H)S’PJ?:Q’{m,le-I)

N- et hyl bl i ne (40 ng, O. 40@0I) wer e "d‘frééél(ﬂedﬂi)rﬂm(m,m; TBTU

mmol ) was added and 't he m xt ur at [room
The reaction nixture was. evapdr ﬁgaigirod{%éd'r}&%dgé 5:&3 ’
UN 2605 WO 02/ 50051 PCT/ GBO1/|0& 083¥H4 - 83- t hrough a short
col um ( nce-oltained (ca:-60_ny) was

—E+OAe 14— The-substa
di ssol ved DCM:{ 1 TFA (0.44 g, 3.9 ribI3-08dm, éﬂatde%m ChéBi x{ Fxe

was stirréd fo 18 1hoy soat roq 4 enperat yr d :
and t he r ési djéoés n ﬁ FT&% usi ?ﬁm%lf?()é)ux\%%

acetate byffe ?50 50) as el MGQ%H)QB7$1956E4I{)MQSMQQUM was
obt ai ned. | NVR| (300 Mz, DNBOdgéfgn7 0,8 (M 813k, 00-1 2 2
Es, ftl)b %'52;- 3795(?1 1%%) 4.7 S 1%% b é(@ﬂs%m;ﬁé(edﬂll)m) 6.7
S, , b.8- m : : :

Exanpl e 80 _10{1 1-Di oxo-3-butyl-3- et hy| -5-chenvf1 %ﬁﬂgtgh&{ ?1 -gl-I-PN-
(R-a-[N 81 1- d| car yl) car banoy! | benzvl| G.75-0.9 (m, 65D, 1.05-1.35 (m, 8H), | Ex 1

car banoxy] - hydro- 1, 5 benzot hi aﬁiﬂ'égét ﬂ@(%}ség SED5OR Serzy! )

1, 1--Di'oxo: 3- b Jt‘%/

. car bampyl npt Hal 4, 5- ' ' Z29tho empg3(sl_:4<@ e 38; 5(.
my, 0.082{ 15 mml) dln'ethy‘ian mal onat e j}gn % an%lrFHl

N- et hyl npr phpline (551, O. dAlEﬂl ZEMS('B(SnﬂD 6TBTY (42
my, 0.13 fmol) was added and th G, 1.H)= 6.95-7.55 (m, 11H)

84 o T 0.75-0.9 (m, 6H), 1.05-1.3 (m, 8H), | Bx 1
v 1—0:6 kb s - 1.4-1.6 (m, 4H), 2.15 (s, 3H), 3.25 (s,
H
o"H : 2H), 3.7-3.9 (m, 4H), 3.3-3.4 (m,
1H), 4.7 (ABq, 2H), 5.65 (s, 1H), 6.7 | |
| (s, 1H), 6.95:7.55 (m, 11E) | |47
85 7509 05-1.
2 N ; | 0.75-0.9 (m, 6WD), 1.05-13 Gn, 8H), | Bx
I I:[ 1.4-1:6 (m, 4H), 3.25 (s, 3H), 3.6-3.9 | 83
. X S o
1 oA\, | (m, 6H), 4.3-4.5 (m, 2H), 4.7 (ABg,
. o] . : - . .
| ’gj’% - - 2H), 5.65 (s, 1), 6.7 (s, 1H), 6.95-
: HO N - - -
‘ HO : : )
‘ _ HO : .

7.5 (m, 11H)

t enper at ufe.
filtered 21 J

b

g




"was stirred for 15 mins.
The residue was

(80 mg, 2

.stirred for 4 hours.

mol ) in water. (80 I)

The sol vent was evapor at ed under
di ssolved in ethanol (95% (2 m) and a solution of NaCH
was added. The reaction m xture was

The mixture was. neutralized with- 20 acetic acid. The
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reduced pressure.

sol vent wasWV9%5W3t ed under reduced pressure and the resi dRETIERIHOEASH{ i ed
- by preparative HPLC using MeCN ammoni um aBgtat e buf f er (40:60) as eluent.

"The col | ect ed

fractlons wer e Iyophlllsed to obtain 4 ny (7% of the title

15

(m, 8H), 7.85 (d, 1H); m/z 639.

'conpound NVR |( 300, .
- 1. 65 ? 11), 2@@97& F@ Pogljos (’%g@ X m
Zﬁ 1]2 O (8, 11 : 5!54-(lrﬁ(ni,]21Elfj) 225 (?BH)IH E%(SS 887
The fo o ng iconpou ure of FExanple 80 .
“using the | appropri & cﬁﬂt?’ﬁr‘?ﬁ? 86 20t éwas [used
I nstead off N-rret h I I um
acetate buffer ch 306{stage var g@%l ghtl y. 21
“JON 2005 {WD ¢ E, THNH G AU NGR I(ICHJO Mz, CD3CD)}
SM 81 o I} (5(¢ 5ExHOOO,P 35(m4H),-
1.4-1: 7 (et b
4.4-4. 45 ( nﬁfl @5 b%ﬂ;@f?sl tj"1413) (m, @%4 5"(%
11H) 82 Ofi4 o. @4 22 -6 (m )
4.25-4.3 (jm - 3835 () 3HD, 8, 5?$8€Q4H)1H)445 -
7.95-7.55|(m 1 Ho-' O
o 1.4 1.4 (m . ﬁ?gm‘tga’;g}i%@éﬁ%’éﬂ(m |
411), 4. 35-{4. 45, 6.3 (s, 18 )6. 9&7755 (m, 11H) '
o
N i ‘ ' '
. " Eluent ratio (55:45); Eluent ratlo variable gradmnt Eluent ratio (50 50), Eluent ratio
~ (60:40) '
- Example 88 - _
5 1.1-Dioxo-3 3-dibutvl;5—phcnvl—7;methvlthi0-8-[N—(S)-( cx-barboﬁ.vbenzﬂ) '
carbamoyimethoxy]-2.3 4 S-tetrahydro-1 S—benzothlazcmne |
| 1,1-Dioxo-3,3- d1buty1-5-phcnyl-7—methy1tluo 8-[N-(S)- (oc—methoxycarbonylbenzyl)
carbamoylmethoxyl-2,3,4 S—tetrahydro 1 5~benzotlnazepme (Method 87;55.2 mg, 0.064 -
mmol) was dissolved in THF (2 mi) and 0.5 ml water. I_JOH (3.1 mg, 0.127 mmol) was added
+ 10 and the mixture was stirred for 1Thour. Water (1 ml) was added and the mixture was acidified -
i ‘with-0.1M HCl and extracted with DCM (3 x 2 ml). The DCM phase was dried with and
' concentrated. The solid product was co-evaporated with diethyl ether and dissolved in HPLC
. grade water. Lyophilisation gave the title compound as a white solid in 68% yield (28 ing).
NMRO77-0 85 (m, 6H), 1.03-1.25 (m, 8H), 1.34-1 37 (m, 4H), 2. 16”(3 3H), 3.18 (brs, 2I1), |
'3.75 (brs, 2H), 4.65 (ABq,ZH),S’I(cI 1H), 6.63 (s, 1H), 7.0 (t, 1H) 7.1 (d,?.H) 7.26-7.48
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(s, 111), 6.95-7.55 (m 11H 84 - 0.75:0.9 (m 6H),1.05-1.3 (m 8|@1 I‘:lx 20
“J(} Ho, 1.4-1.6 (m 4H). 2,15 (s, 3H), 3.25 (s. O A H
27H),3.7-3.9(m 41-1),3.3-3.4(m 1H), 4.7 (ABg, 2H), 5.65 (s, 1H), 6.7 . (s,
11-1), 6. 95¥pBEU ' 1111) 85 ( 04/= O 0 0.75:0.9 (m619kcRodbsshs3 (m
8H), Ex- 2 Ny o "s-J 1.4-1.6 (m 413), 3%5(5 3H), 3.6-3.9 83, o H(m
6H), 4.3-4.5 (m 2H), 4.7 (ABq, o /] 213), 5.65 (5, 113), 6.7 (s, 11),
6.9 %O 7.5 (in, 11M HO 2
PCT/GBOIIW&BS‘\?—DBG\( | 0-500.75-0.9 (m . 6H), 10513(m 8H), Ex
NH 1.4- 1. GLADio oty a9 , - 13),

4.7 (ABg.
FR et(-% >

610513(m 8H)

'EZH)l 'i T“fs“ %1%%%& 431%&*3%tv§5fher&x°1—7zanf”§mt§1 é? petin-( 620 3 his &

6. 95- 7. 55. (xhethoxdsbhbbokues glﬁﬁbhﬁoﬁl@%nﬂ?])}cargarﬁbj'lﬁ{&ho&g%g9 4,38l BP4B-1,5-
gradient; Eluent ratio | uent ratio
~ benzothiazepine {Method 88; 19 mg, 0.027 mmol) was hydxolysed by LiOH (1.3 mg, 0. 054
© mmol) in THF (1 ml) and water (0.3 mi). After 1 hour water (3 ) was added and the Imxture
acidified using 0.1M HCl and extracted with DCM (3 % 3 ml). The organic layer was dried
j _and evaporated yielding 16 mg (82% yield) of the tifle compournid. NMR 0.77-0.85 (m, 6H),
10 1.0-1.3 (m, 8H), 134—157(m,4H) '2.17 (s, 3H), 3.18 (s, 2H), 3.75 (brs, 2H), 390-420(m,
. 2H), 4.65 (ABq, ZH) 5. 87 (m, 1H), 6.63 (s 1H), 6.98-7.50 (m, 12H), 8. 12-8. 20 (m, 1H), m/z
696.

Example 90 _ 7 _ . ,
- 15 1,1-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-{N-{($)-c-[N(2-sulphoethyl)carbamoyl]
benzvl}carbamovhﬁethbe]-Z 34, S-tetrahv&ro 1.5-benzothiazepine sodium salt
1 1—D10xo-3 3- d1butyI—5~pheny1—7-meﬂ1y1t’tuo—8 [N- (S)-(a—carboxybenzyl)
' carbarnoylmethoxy] -2,3,4,5-tetrahydro-1 S-benzotluazepme (Example 88; 41 mg, 0. 064
mmol) was dissolved in 3 ml DCM. Taurme tetrabutylammonium salt (70 mg, 0. 191 mmol)

- 20 and TBTU (25 mg, 0.078 mmol) were added successwely and the mixture was stirred

~ overnight at ambient temperarure The solvent was evaporated and the product was purified
by preparauve HPLC using an MeCN/ ammonium acetate buffer grad1ent (45/55 to 55/45) as
“eluent. Lyophxhsaﬁon of the collected fractions and then ion-exchange chromatography over

4 g Amberlite CG 120, Na* -form, gave the title compound in 85% yield (42 mg). NMR 0.7-

25 0.8 (m, 6H), 0.9-1.2 (ﬁl, 8H), 1.3-1.5 (m, 4H), 2.0 (s, 3H), 2.93 2 (m, 2H+2H), 3.3-3.8 (m,

2H+2H), 4.4-4.7 (m, 2H), 5.6 (m, 1), 6.57 (s, 1H), 6.9-7.5 (m, 11HD, 7.8-8.1 (mn, 2H); m/z

746. , ' -

. Example 91 |

30 The following éompound was synthesised by the procedure of Example 90 using the
appropriate starting material except the product was purified using a buffer gradient of 40/60
to 70/30 and then Iyophilised to give the ammonium salt.

-



Exanple 88 5 1 1-Di oxo-3 23 JUK 2008
3-di butyl - 5- phenyl - 7- net hyl t hi o- 8-(N—(S)-((X-car boxybenzyl)
car banoyl net hoxyl -2,3 4 5-tetrahydro-1 5-benzothiazeni ne 1, 1- Di oxo- 3,
-.3-di butyl -5 /-nmethyl'thio-8-[N _ (S)-(a-rethoxycarbonyl benzyl)
car banoyl rreivﬂggyfd 13 4, 5-tetrahydro- 1, 5- benzot hi azepi ne (NE?%@B%’?)D%S 2
~my, 0.064. nmol) was di ssolved in THE (2 i) and 0.5 ni water. LiOH (3.1
.ng, 0.127 mol) was added 10 and the m xture was stirred for lhour.. \ter

(1 m) wag~added and the nixture was acidified wth O.1IMHO and extracted
w th DCM (CEX( Zlmpoun'ﬂle DCM phase was drlwm\((gm:,,@mlanag{ygentrat ed. r%M
grade vvate‘tj Lyop |§ n _o% the t|t| - Coth8d (e 6H3, 1a03nmhi20¢ms8il), d i|E68Y
yi-el d (28 {m) . :ﬁv s 1..25_( 34-1.57 {(m .
41-1), 2.16 (s, pFs 15 g %%—%ﬁ?im%afﬁ? @5}’(1%6(?]’5( 4% |
(d, 1H), q.63 111) 1 Axgh, 3240 3‘)5§ 2Hf,§175811)1 :
7:85 (d, IH; 21 J 005 V\D 02/'50051 01/ 554786 Exgnpl e}

89 1 1-Di gxo- 3 g», tvI 5- phenyl - 7- met-hv| m%HBﬁi&‘i({P(&}d,aH)Mw@d}q;oxvrreh

| ) car banoyl | - benyl } car banoyl met hoxy] - 2 : -
5- benzot hijazegdi ne M.i’l 1- Di oxo- 3 3-' di but yl - Sﬁ_ghenyl ﬁ“ﬂeﬁ@?ﬁ rl}F% (%97[%- [
(S)-a-[N |5 1H), 7.11 (d, 2H), 725—740(m 6H),

(et hoxycagr boryl met hyl ) car barmyl ] benzyl }car b%rmgl et ho&ﬁ))é 4,571 et riahydf
S hydr '

0-1,5- benzothi azepi ne. (Met hod 88;. 19 ng, oI ysed l:y-

LiOH (1.3 ng, 6.054 —nmol) 1N THE T Ty et er \Uonli) Aft-er—1—tou

water (3 nil) was added and the mixture acidified using O 1M HJ and .

ext.ract ed \E&MM(B x 3 n). The organic |ayer was dried and evaporated .
- d)-.

yi ¢l.di ng 1§ 1 C E]hetltle corrpound NVR 0.77-0.85 (in, 6H),
10 “1.0-1.3 v, D=7 “U‘Aql arbokn 'e v l.'--llﬁl 3 75
(brs, 2Hk, bénz&@roérb%& Hﬂthc%d{})] 6.63 (s,
1), 6.98-7.50 (m 1°Le 2923005 %otk %é%-&—%%ﬂ—%%wn ohi 90 15,

1, 1- Di oxo- 3. 3 d B@W@&W@b&?kmwlmambc&ym&tﬂdxﬁz a4fsbfe&61%,dw1 ghoet hvl )
earbanov | yehs peRERAY B lebin Carqba{ﬁ@‘) t TRISBE8b5%3; F26 my, 6375 Ao Hissolved mDCM (4 ml)
iaib?nﬁifn?fﬁé?;@% A S e e best o El AR b0},
my, 0. 064 o, 150 mg, 0.511 mimol) in DCM (3 mt). 2,6-Dimethylpyridine (65 01, 0.559 mmol)

1_0 and TBTU (137 mg, 0 427 mmol) were added and the reaction mmture- was stirred at ambient
temperature overnight. The solution was filtered over using DCM[EtOAc (8/2) as eluent. The
solvent was evaporated. DCM (4 ml) and TFA (0.6 ml) were added and the mixture was
stirred overnight, The solvent was evaporated and the crude product was purified by |
preparatlve HPLCona Chromasﬂ Ci3 column. An MeCNl ammonium acetate buffer gracﬁent

15 (50/50 to 100/0) was used as mobile phase. The MeCN was evaporated and lyophilisation
gave the tifle compound in 36% yield (62 mg). NMR 0.73-0.82 (m, 68, 1.00-1.23 (m, 45D,
1.30-1.65 (m, 4H), 3.05-3.18 (m, 2H), 3.65 (brs, 2H), 3.75 (ABdd, 2H), 4.46 (ABg, 2H), 5.70.
(d, 15), 6.79-7.24 (m, 10}1), 7.36 (d,' 2H), 7.46 (d, 1H), 7.83 (d, 1H), 8.00 (brs, 1H); m/z 622.

20 Example 93-94

'Thezfellowing compounds were synthesiéeci by the proéedﬁre of Example 92 using the
appropriate starting material except that the HPLC-chromatography was performed on a
- Chromasil Cscolumn and the eluent gradient was 45/55 to 60/40, |

=



0.191 mol)

the mxture was stirred overnight at anbient tenperature.

' 1 JUN 2005
mmol ) was dissolved in 3 M DCM Taurine tetrabutyl ammoni um salt (70 ny,

20 and TBTU (25 ng, 0.078 nmmpl) were added successively and

The sol vent was

-evapor at ed wodzstisi pr oduct was purified. by preparative HPLQCW;H@%%{‘

MeCN anummi um acet ate buffer gradient (48835 to 55/ 45) as i

el uent:

Lyophilisation of the collected fracti-ons and then ion-exchange
- chromat ogr aphy over 4 g -Anberlite CG 120 Na+-form gave the title conpound

i'n 85% yi
(m 4H),

01 .0 0. 1.2 (m Q11\ 1

2.1 5

{42 —prg)—NMR 072508
(Gompeynd 9. 9- 3.2 (m: 2H+2H)

SNHIR (€Ds0R) and izt |

4. 4

My

(in 2H,
- 746. . -
pr ocedur
"pr oduct .
| yophi | i

-0.76-0.8
(m- 411),

benzyl}c r ban
1, 1- Di ox B

(T 57 \a—_rd—l), T
30 J f8IIovvr

U.‘U'

co nd
: '@)0 US|H@Z RPT opr
ed usi ngg & g adi e
o) gl\Re thhe “afffoni-um|sal t. 21
54 -87- Conpound (CD30
-, 613) o3-1. 27 811),
5 (s, 391) 2.95(t, 43 00
hahBbmer 2H) . 3. 85 (ABdd, 2H)
, 113), 6.97 (t, .11-1); 7.11
12803 Exanple 92 11 Di oxo- 3- bu
-7-[N-{(R) - a- 4N - (car-boxynet hy
ovl met hoxyl -2 3 4 5-tetrahydr

3-et h\ll 5 nhanvl

II"‘\II 7 carhao

ST R s e
SR L ORERIE aﬁé

) BN, 20275(s, %), GZﬁE(bIEBZH).

’HJso (8128, 6.91 (s2lrIH) @9@? (
72 (AB4

46) L, aHzg ze-w o 6
?H}ﬂ'i 39 (s, 1D 7 7,46 (d, 28D);

)nﬂzBézbenzot h| azepl ne sod

benzot hi g
DCM: (4 m

ilne_sodi UH‘Lt (V\¢9g7ql/ 6653

TS

N

s

Q NH '/S

dg’\,O'H

Enantiomer?2

' ISH)', 3.24 (s, 2H), 3.68 (brs, ZH);

| 5.62 (s, 1H), 6.73 (s, 1H), 6.97 (¢,

TSRS o ot 2 dico

4H), 1.41-1.65 (m, 4H) 2.17 (s,

3.89 (ABdd, 2H), 4.72 (ABq, 2H),

1H), 7.1 (d, 2H), 7.26-7.38 (m,
SH), 7.41 (s, 1H), 7.48 (d, 2H);
m/z 668 |

copt t
1 Meth.

By s8R B B o BT

‘Nie’th '

t hen

655
:it,

11)
um sal

24;
Meth
36

2H)
5.51(s],

iro-1 -5
W

Example95 -

1.1-Dioxo-3-butyl-3-ethyl-5-phenyl-T-methylthio-8-{ N-{ _
.phosp_hom]ethyl}'c;axbamoyl)benzyl]carbamoylméthoxy1-2,3,4,5-tetrahydro-1,5- |

: benzothlazemne

10

To a solution of 2—[(methyl)(ethyl)phosphoryl]ethylamme (Helv.Chim.Acta; GE 75;
8; 1992; 2545-2‘_552, 16 mg, 0.106 mmol) in DCM (2 ml) was added at 0 °C 1,1-dioxo-3-
buty1~3-ethyl—S-phenyl—?-methylthio—S-[N—((R)—1'-pheny1-1‘-carqu§meﬂ1yl)

éarbamoylmethoxy}—?,ﬁ,4,5—tetrahydro-1,S-benzothiazepine (Example 38; 50 mg, 0.082

mmol) DIPEA (42 mg, 0.328 mmol) and TBTU (34 mg, 0.106 mmol) under argon. The

reaction mixture was stirred at room temperature for 110 min and then DCM was added and

the solution washed with NaHCO; (aq, sat) and brine. The organic laycrﬂwas dried and the

solvent evaporatéd under reduced pressure. The residue purified by chromatography and the

15

product eluted With DCM/methanol (100:5). Yield 43 mg (71%). NMR (500 MHz) 0.78-0.85
(m, 6 H), 1.02-1.54 (m, 12H), 1.6-1.75 (br, 1H), 1.8-2.10 (m, 3H), 2.21 (s, 3H), 3.10-3.25 (m,

-



was added to a sol ution of 21 JUN 2005

a-[ N-(t-butoxycarbonyl met hyl) car banoyl | benzyl am ne (Method 86; 90%
mg, 0.511 nmmol) in DCM (3 m) ..

and TBTU (137
‘stirred at

1 t enperat ure overni ght .
- using DCM Et GAc (.8/2) as eluent.
and TFA (0.6 ). were added and t-he i xture was

The

sol vent \NaQ.IBVﬁ@DB%HQﬁh any) $bs, @geﬂq}%\f

HPLC on _.a Chronmasi |-

Cl8

col umm.

stirred overnlght

150

2, 6-Di et hyl pyridine (65 01, 0.559 mol) 10
rrﬂm)o 427 mmol ) .wer.e- added and the reaction nixture.was

The sol ution was If(]'lll(ﬁ‘rml@aasever
-sol8%nt was evaporated.. DCM (4 )
The

duatogv@s 1Py 4.54-qdodd, Rnepss @i ve

anmoni-um acet at e buffer

gradient 15

(50/50 to 160/%98 ab Hlsel0-dd2 (obilkD, phEIdS (ThSHMICAS-Rd2 (e 6Hb TGt B,

(o Po1) S PR Ty

t1e conpound in 36%yield (62 ng).

-NMR -0.73-0. 82

71.30-1.65 (m 411), 3.05-3.18 (m 2H), 3.65 .
(brs, 213), 3.75 (ABdd, 211), 4.46 (ABg, 211), 5.70 (d, 113), 6.79-7.24
(m 10H),_ 7,36 (d, 2H), 7.46 (d, 1H), 7.83 .(d, 1H), 8.00 (brs, 111); niz
622. ZOSEM The fol | owi ng corrpounds were synt hesi sed by the

-procedur e of Exaaply
"that -the HPLC-chro

i

-88- Ex Coaporad—NMR

Sl bl y MR RIE 6, BLE e
el uent gradpmpnmstaﬂﬁ{gﬁﬁatbﬂalﬁm 40. 21 JUN 2005 WO 02/50051. PCT/ GB01105554
nﬂ7RﬂRA(m aM: -

( m’zm\

and m 7z

_Ql\

Q3.0

B o e

1. 00-1. 27

{Jempound:

-\ 411)

1.38-1.6

23 '-i 0

BNMB andn)lzz 15 (s,

INBIVL

311), 3.2
(ABg, 2H);
(d, 211),
0, N 11 ¢

9’§5 §e oy
28-

7810

\IOI\)

T

%

ey

N
10,42

S- IJ \Ulb,

6.71 (s
0. 51]),39 (s,

544y it
111)

256 (s SH) 3.10-3.25 (m, 2H), 3.55-
3.85 (m, 4H), 3.85-4.00 (wm, 2H), 4.03-
4.13 (m, 2H), 4.6 (q, 25D, 5.64 (4, 1H),

3H), 7.23-7.40 (m, 6HD, 7.43-7.49 (m,

| 2H), 8.07 (d, 1H); m/z 760.3

TSSO sl vl AL
1i$$q1 73 (ﬂ:@ 1@% 1.84-D)12 (pEMED), 668

6.66 (s, 1H), 7.78_(br, 1H), 6.95-7.10 (m,

B ob

97

(600 MHz) 0.75-0.82 (m, 6H), 1.0-1.42
(m, 13H), 1.64 (brs, TH), 2.18 (s, 31),
3.08-3.24 (m, 2H), 3.50-3.84 (m, 4H),
3.87-4.13 (m, 2F), 4:54-4.68 (m, 2H),

15.56-5.62 (m, 1H), 6.63 (s, 1F), 6.87-

7.10 (m; 3H), 7.24-7.40 (m, TH), 7.43-
7.49 (m, 2H), 7.98-8.05 (m, 1H); m/z
730.5 |

Ex
38

10 Example 98

* Amine: Tetrahedron; EN; 49; 47; 1993; 11055-11064

1,1-Dioxo-3-butyl-3-ethyl- 3-phenyl-7-methylthio-8-{ N-{(R)-or-(N"-{2-

- {(hydroxv)(mcthvl)phosnhorvl]cthvl}carbamovl)benzvl]carbamovlmethow} 2,3 4.5~

: etrahydro 1,5—benzoth1azepm

To a solution of 1,1—d10xo—3-Buty1-3-ethyI-S—pheny1~7—methy1thjo—8—{N—[(R)-oz—(N “{2-

15 [(ethoxy)(methyl)phosphoryl]ethyl }carbamoyl)benzyllcarbamoylmethoxy}-2,3,4,5-

. tétrahydro-l,S—benzothi—'azepine (Example 95; 27 mg, 0.036 mmol) in ethanol (1.5 ml) was



5 — - N e o o a o i JUN -
/' \ s N41]), 1.41-1.65 (m 414) 2.17 (s, 24; 0 NH 3H), 3.24 (s, 211) 3?0858.
(brs, 211), Meth 3.89 (ABdd, "4.72 (ABq 86 5.62 (s, 113), 6.73 (s,
-111), 6.97 (t, O-OH Enanti oner "2 1H), 7.11 (d, 2H), 7.26- 7 38 (m 511),
7.41 (s, 11Woo0dsefs (d, 211); mz. 668 Exarrpl e 95 - <=z
"1, 1- Di o0~ 3- but yI - 3- et hyl - 5- phenyl - 7- methyg £ hi 0- 8- f N- { (R) - u- (N ofo 05554
' ‘2 {(et hoxy) (methyll -5 phosphoryl | et hyl } car barmyl ) benzyl | car banmo

th T | ut f
) Do ot sl oo U SR i AR SALAGRR, 5k peon ot e Sred o,
2545- 2552; rodin teapePatdie s BV
‘butyl - 3- etf]yl t?%l%enyl c%mrlrlﬁlgl’ ?ﬁlo 8&%{\?%(R 1 phgglﬁésoﬁlgegg%vg%ﬁ%@a?)

-10 car banoyhems e pressyresarsl the residuy dvas extractedwith DOMAegiemEhé DCMpiver 885 50

- 0.082 nd .TBT , 0,106 | :
) under ar gonéﬁg"?dhéCI qas}??[‘%glﬁbrfn%kfjg ?‘ga‘%a%vag?gaﬁ%é@dﬁlimg‘b%ﬁﬂ%gﬁﬁér 5?‘?5)’%3%}2’1&%0
nin and §hefthPeddidmsiran BEhetd/ptidasa etet gﬂvé’ﬁéﬁﬁgc ?&d&aié%’g (¢

)
~and brine. The or?anlc | ayer was dried and t sol vent evapor dted.under

reduced pr E090MEZ) §Hd-0; GED pLii1¢70cken, li)IHa,hl %ratoagmaﬂy oatl(s, BHE), BDe8.aduct

‘0. 7650, 85 piants TRl (0 g o5 B B, (kb Wik bl ), 38,

311), 2. 21728750, 95B; meed,zm(mzﬂlsglw 2085 WD 02/50051 PCT/ GBA | 05554 &
89 211), 3:51-3.84 (m 411), 3.9-3.99 .(m 111), 4.0i1 4.09 «(m 111), 4.54
4. 69 _(dd, 211), 5.51( .d, _111) '6.68 (s ,111), 6.96-7.02 (m 111), o

7.03-7.18 Eﬁ_ltgiwgg 7.25-7.42 (my 613), 7.43-7.48 (m 211), 8.05-8.15 (m
111). 5 Exanpres -97 The fol I owi ng compounds were synt he5| sed by the

pr ocedur e &fl-1Broxoid-Entels3-ethiviaf-phéxey]l-7anethoRlioad-BV-$(RD TR IEVRRCY
CO”pound " agﬂog%ethysﬁfc!axb%%ooﬂ }ngnzoyl)%grb(a&]oxmthoxv'igo?; 4.5 teirahyero-1.5-
: benzothlazepm
To a solution of 1,1-dioxo-3- butyl 3-cthyl—S—phenyl-?’-methylttuo 8-[N-((R)- OL-{N !
15 [(diemoxy)phosphorylmethyl]carbamoyl}benzyl)carbamoylmethoxy] 2,34 5—tetrahydro—1,5~ _
benzothiazepine (Example 96; 13 mg, 0.017 mmol) in MeCN (0 5 ml) was added 1 M

aqueous LiOH (0 171 ml, 0.171 mmol) dropwise. The reaction mixture was stirred at room

- temperature for 3 days. Acetic acid was added and the solvent evaporated under reduced
~ pressure, The crude p'rod'uct was purified by prepafatiVé HPLC using MeCN and ammonium '
- 20 acetate buffer (45: 55) as eluent to g1ve the title compound 11 mg (88%). NMR (600 MHz,
| CD;0D) 0.77-0.84 (m, 6H), 1.00-1.30 (m, 7H), 1.40-1.65 (m, 4H), 2.17 (s, 3H), 3.23 (brs,
2H), _3.51 (d, 20), 3.6-3.85 _(‘m,A4H), 4.70 (dd, 2H), 5.57 (s, 1H), 6.72 (s, 1H), 6.96 (t, lH),
7.09 (d, 2H), 7.25-7.31 (m, 3H),"_7.32-'_!.36 (m, 2H), 7.40 (s, 1H), 745 (d, 2H); m/z 732.4.

25 Example 100
1 1-D10}\o-3—butv1—3 ethvl—s-phenvl— -methvlthlo 8-IN-((R)- OHN "[(hydroxy)(methyl)

phosphorvlmethvl]carbamovl}benzvl)carbamovlmcthoxv] 2.3,4.5-tetrahydro-1,5-

_ benzoth1azemne

- To a solution of 1,1-dioonS—butyl—S-etliyl-ﬁ-ﬁhenﬁ-?-n;cthylthio-&[N-((R)-a.{ N
30 [(ethoxy)(mcthyl)phosphoryhnethyf]carbamoyl}benzj;l)caxbamoyhnethoxy]-2,3,4,5-
tetrahydro-1,5-benzothiazepine (Example 97; 85 mg, 0.12 mmol) in MeCN (2.4 ml) was
added at 0°C 1 M aqueous LiOH (1.17 ml, 1.17 mmol) dropwise. The reaction mixture was

stirred at room temperature for 20 hours. Acetic acid was added and the solvent evaporated



O NOO\as 1.55-1,75 (m 1H), 1.95-2.12 (br,1H), 38 rN\* S'v N 2. 70
311), 3.10-3.25 (m 211), 3.55 b} 3,85 (m 411), 3.854.00 (m 211), 4.03-
4.13 (m 211), 4.6 (q, 211), 5.64 (d, 111), 6.66 (s, 111), 7.78 (br, 111),
'6.95-7.10 (m ° 311), 7.23-7.40 (m:611), 7.43-7.49 (m 211), '8.07 (d, 1H);
m'z 760.3 9W0f(26"t9m1|sz) 0.75-0.82 (m- 613),1.0-1.42 Ex (m PCBGBPIABIE4
~(brs, 111), 2.18 (s, 311), 38- ONN .O ~ ~91-S N 3.08-3.24 (m .211),

3.50-3.84 (m 411y, aP~ 3.87-4.13 (m .211), 4:54-4.68 (m 211), 5.56-5.62

290584 |
”(7m49 (H) m ﬁlﬁcﬁr@ugésdl st %Bfiufé%rm':@ 0. 56%?1?%8%%%{}%% g%éﬁhy 'ésﬁﬁg 49:

47; 1993: Q136N 0108:44:H2 eanHJ&SO 0.2) as eluent to give the title compound 62 mg

(Jém 2005

Rt

S oG et RO VRS ST e

-.5-_ tetrahygpe 86039 | n
1, 1-di oxoy3 b-lg%yiﬁﬂb et hyl %z@@nn@?d'gjdazﬁﬂ S;J%Shlﬁollgf {6l\7|-1[((S’R1)I-I) 6(9&0: {%D ?ng

hen
[ (et hoxy?((ﬁe?@ﬂ%é‘ﬁﬂ&?@&ﬂé}b@ Bdﬁdﬂ%}@enﬂ?ﬂ@%&r banoyl met hoxy} - 2, 3, 4,
5- tetrahydro-1, 5- benzot hi azepi ne (Exanple 95; 27 ng, 0.036 mmol) in

ethanol - (1.5 n1) was 21 JUN 2n WD 02/ 50051 -PCT/ GBOL/ 05554 . 90- added at OCv

2 M aquéeouExiagkt 100 22 m, 0.44 mol). The reaction mi'xture was stirred at
room t enperat ur Acetic acid 2 m) was added. The  sol vent

f 24 hours .
was. evapor at ed %bﬁgfélo“ﬂm%ﬁé% e b meeie o Bereatls K wven
, DCIV!water._a@;ﬁ% %ﬁ%g separated, washed with brine, dried and -
evapor at e n uc crlnpressure Recrystal lization 5 of the residue from
-DCM et her | Bt ojompmﬂher gave the titld NMR@GIOMES, (Im;;@%ldnﬂhw RYi
e 1] T — |0.76-0.83 (m, 6H), 1.05-1.55 (m, 15H), | Ex
- M LR o 5 1.91-1.99 (m, 2H), 2.15 (s, 3H),3.24 | 104
6 & W _?]@NDCC. {brs, 2H), 3.40-3.50 (m, 2H), 3.66-3.86
@ | (m, 2H), 4.69 (dd, 2E), 5.42 (s, 1H), 6.70
. (s, 1HD, 6.92 (t, 1H), 7.11 (d, 2H), 7.25-
7.39 (m, 6H), 7.43 (d, 2H); m/z 744.3

10
Example 102 _ . , ,

! 1-Dio;to—3—butv1—3-ethvl-5-phen§1—7—methv1ﬂ1io B-IN-((R)-0-{ N'-[di-(z- butoxv)-

phosphorv]methvl]caxbamovl }benzvl)caxbamovlmethoxv‘l 234, S-tetrahvdro-l 3

benzotluazepme

15 " To asolution of I,1- d10xe—3-buty1—3—ethy1— —phenyl 7 methylthlo-S IN-((R)-1"-
phenyl-1' -carboxymethyl) carbamoyhnethoxy]-?. 3.4 S-tetrahydro 1 S-benzottuazepme
(Example 38; 80.mg, 0.131 mmol) and di- (t—butoxy)phosphoryhnethyamme (Tet. Lett.; EN;
33; 1; 1992; 77-80; 37 mg, 0.164. mumol) in DCM (5 ml) was added 2,6-Jutidine (28 mg, 0.262
mmol) and TBTU (53 mg, 0. 164 mmol) The reaction mixture was stirred at room

20 temperature for 2 hours and 50 min- The solvent was evaporated under reduced pressure and
the crude product was punﬁed by column chromatography using DCM/MeOH (100:4) as

weluent to give the title cofnpound 92 mg (86%). NMR (500 MHz) 0.77-0.36 (m, 6H), 1.03-
1.75 (m, 26H), 2.22 (s, 3H), 2.10-2.25 (m, 2H), 3.45-3.90 (m, 4H), 4.61 (dd, 2H), 5.52 (d,
1H), 5.94 (brs, 1H), 6.67 (s, 1H), 7.0 (¢, 1H), 7.07 (d, 2H), 7.26-7.48 (m, 8H), 8.12 (d, 1HD);

25 m/z 704.22 [M-2(z-butyl)+2H].



(600 MHz) 0.74-0:82 (m 6H), 1.0-1.70 (m 11H), 1.90-2.09 (m 2M 2 ng
311), 3.05-3.24 (m 213), 3.40-3.85 (in, 41- 1) 4.50-4.65 (dd, 2H), 5. 55
-(d, 11-1), 6.63 (s, 1H), 6.93-7.07 (m 311) 7.20-7.50 (m 91-1); 8.10 (d,
- 1H); mz 716VQ02/1'3@3Exarrpl e 99° , PCTIGB01/05554

"1, 1- Di'ox0=3- but yl - 3- et.hyl - 5- phenyl - 7- met b9 ¢ hi o- 8- FN-((R)-a- (N - :

' hydroxy)(et hoxy) .nhosphoryl net hyl | car banoyl } benzvl )car banoyl rret hoxvl 2 3 4
.5- tetrahydr_ﬁg(a;n el@_ganzothl azepi ne To a solution of

1,-1- di oxo0- 3 - 3- et hyl - 5- phenyl -.7- n'ethylthlo 8-[N-((R-a- {1\/ 15

[(dl et hoxy)p uwe-'l': Sahbavivy-hietisitaio-3-CR K Rn®y NEd&ivenioxd) 3, 4, 5- tetr
ahydr o- 1, 5- benzot hi azepi ne (Exanpl e 96; 13 ny, 0.017. mmol), 1n CN (0.5
m) was add ."-‘“.e;se==i""ﬂ"-’—" arbagpovimethonvirdah -Gt anyd od.5-The ,
reaction mbé%i_q%_stlrred at room tenperature for 3 ‘days. Acetlc acid
was added an e solvent evaporated under reduced pressure. The crude.

product #as puriThi exbldiionwf ¢ fadioks-seoufili et gi nghdB LA mﬁmmlm Q- ppetate.
.buffer (45:55 as eluent. to give th ﬁltleﬁc%]?rpound 11 ?rg (88 mR%l\/Rﬁ(vGOO

0030591 -bitoxy) mpsphﬁrylmhyl]padmnmyﬁ@ew)cmgmoymmm6’53 Afteteydra2. 17 -

' 3 4. 70

& () 3iebh et et (6, )0 iyl il Sl b i o
3H), 7.32- 'Imﬁa(lm) PHe tEhctich. nﬁﬁtl(ré wad bibyed s?cré&n(tanpa%kdhm 0 2 h6R%. Fhe sob®ent

Exanpl e 100 . 0 3- but et hyl - 5- phenyl - 7-met hyl t hi 0-8-1N - .
((R)-a-{N ¥ W@pq;%t? ﬁ%q¥1yed pressure and tﬁe res1due was extracted with DCM/water. The .

' phosphonyl wedayd ﬂa?&r\pﬁrg@%zlﬁ@@ %FSBS@&%%E r@'feﬂ%& lavﬁao'l%ated ﬁn&e%%étﬁhg&j lgrgssure

benzot hi azepi ne To a solution
1, 1- di oxo- ThpuesjducivastsugpenBedinaatydr-ard ttmtdrydtalhlﬁheﬁd Ed\gl(v(alﬂieﬁﬂd &dmpodfd 60 mg

e e AR S B AT T

'( 2.4 m) was (nadind4 30 (RC2ADHM. @54(@991% Mgﬂ iﬁ) %18071.0 3“11 ngﬁ:) 795 BJHAcﬁfu c

The reaction mxture was . stirred room t enper at ur e ours

aci d was add@ddad, Br- %a@@nrﬁH)ewpa%ﬁed 21 JUN 2005 V\D 02/ 50051

PCT/ GBBOyk05554 -91 under reduced pressure. The crude product was purified
by col unm chr omat ography usi-ng DCM MeOHBt 3N (100: 15: 0.2 and 100: 30: 0.2) as
eluent to dExaenglb@04itle corrpound 62 mg (76% . NWR (CD30OD).0.75-0.84 (m
6H),1.0-1.70 (m 1111 3. 22 brs 3.35 (d 211),
3.60-3.90 deh-Da0oxpr3.3x LY sthyDethyl

_1 H) 7 09Dhosuhorvl]ethvl}carbamovl)benzvﬂcarbamovlmethoxy}-2 34 S-tetrahvdro-l 5
benzothiazepine _ ,
' 20 ' To a solution of 1,1—dioxe-3,3~dibutyI—S—phenyl-'7~methylthio-8—[Nw((R)-1'-phenyl-l‘-
caIboxymethyl)cerbamoylmethoxy] 2,3,4,5-tetrahydro-1,5 benzotﬁiazepine (Exaﬁiple'l' 60
mg, 0. 094 mmol) and 2—[(methy1)(emyl)phosphoryl]ethylamme (Helv.Chim. Acta GE; 73; 8;

forhae

1992 2545-2552; 20 mg, 0.132 mmol) was added at 0°C 2,6-lutidine (20 mg, 0. 19 mmol) and
TBTU (39 mg, 0. 121 mmol) under argon. The reaction mixture was stirred at room

25 temperature for 70 min and then DCM was added and the solution washed with water and
_bnne. The organic layer was dried and the solvent evaporated under reduced pressure. The |
residue was pun’fied by column chfomatocraphy using DCM/MeOH (100:5) as eluent to give
the title compound 67 mg (92%). NMR (300 MHz) 0.74-86 (m, 6H), 1.0-1.60 (m, 18H), 1. 80-

©2.05 (m, 2H), 2:20 (s, 3H), 2.17 {5, 2H), 3.47-3.80 (m, 4H), 3. 88-4.10 (dd, 2H), 5.52 (d, 1R),

30 6.65 (s, 1H), 6.95-7.12 (m, 3H), 7.13-7.42 (m, TH), 7.43-7.49 (m, 2H), 8.05-8.16 (m, 1ED);

m/z 772.4. - |



) 2 CELE LA S T R TR N T 21 JUN 0%
5 (d, 211), 7.23-7.38 (m 51-1),7.40 (s, 111), 7.46 (d, 211); mz 02

Exanpl e 101 The follow ng conpound was synthesised by the procedure of
Exanpl e- 100 using the appropriate starting material. Ex Corrpound NMR (600
VHz CD30D) .and mz SM -10i 0.76-0.83 (m 611), 1.05-155 mP 1511), Ex Cb
j 1~0 o.' .WO288% 99 (m 211), 2.15 (s, 311), 3.24 104 0O @TﬁBglfR?bebrs
2H), 3.40-3.50 (m 211), 3.66-3.86 ~(m “2BI), 4.69 (dd, 211), 5.42 (s 1H),
6.70 (s, 11%1), 6.92 (t,-111), 7.11 (d, -211), 7.25- 7.35 (m 611) 7.43 (d,
211); mz E!lﬂLu@le’lJ]}.‘.‘Exarrpl e 102 :

1, 1- Di oX0- - 5- phen.l-7 rrethth|o8fl\|- R) a-f .

NAdi - ( t -bu Pl ey £al® ' .! () l«p—;.v.;! LEATCEL 3 4
5-tetrahyd

1, 1-di oxo- _
phenyl - 1' - car bowrﬁeaohwoh ofl 1—choxo~3 3 dlbut 15-phenyl~7 methyltluo 8- [N ((R) a-{N' [2~

car bam)yl nmet hoxy] -2, 3, 4 -tet rah%gro -béenzot hi azepi ne é anpl e ,;
80.ny, 0-18dp ef&mbumhar(}tl) bteisgyysatopyoethyliesrapenyl Yhengybet . Lett . EN;

R s DR SRR W R T
stirred atinDOM 20l ewnaidded ae)°CoOIFA (hﬁﬂwmdaﬂ&cSQbmmngTM& goby@RasWas :

evapor at ed under reduced essure and the crude product was gjgrlfled ba/
col urm chr&wAYsE2a8 ﬁsg,et{)glﬁxg@ (orpel) #ps addedeTheerracticn mipiuse Waestyed e

Soming %w@%@m%%%%@ e

211), 5182cfude pradut) wabp@ificddysprefatajve HPIET ufing MeL1Y achaIﬁmbm,umlefc&l)ate Bufet
(d, 211 7.4 m 1 1 111 04
(Mt 1 but HEGE4TER g é@casve Goifs Fanahina kST 8008 GopMEE,GRPD)
d?-t L (E)lxexm -G b by GE1 10060 B PIRYA-1T (STBENYS T2 02%0r b, R o DEN 361
yaroxyes (mm, 2HD), 4.56 (¢, 1HD), 470 (dd, 2HD), 5.65 (s, 1FD), 6.71 (s, IH), 6.98 (t 1H), 7.12 @ 28,
7.25-7.43 (m, 6K), 7.50 (d, 2H); miz T424.
15

Example 106 .
- The following compound was syntheszsed by the procedure of Example 105 using the ,

appropriate startmcr material. , _
Ex | Compound , - | NMR (500 MHz, CD30D) and m/z SM
106 | 0.77-0.85 (m, 6H), 1.03-1.28 (m, 8H), | Meth
' ! A s :EZ}CC 1.38-1.58 (m, 4H), 2.15 (5, 3H), 2.87- 193
. - 3.5 (m, 2H), 3.25 (s, 2H), 3.75 (brs,
o 1 | @ 9H), 4.55 (s, 1H), 4.71 (4d, 2H), 5.66
| - s, 1H), 6.71 (s, LH), 6.98 (t, 1H), 7.12
(d, 2H), 7.25-7.43 (m, 6H), 749 (d,
2H), m/z 742.28

20 Example 107
1. f-Dioxo- 3—butvl—3~ethv1—5-vhenvl—’? bromo- 8 (2 {N-[(R)- 06~(carboxv)benzvﬂ

carbamovl}ethoxv)~2 3.4 5-tetrahydro-1,5-benzothiazepine

To a solution of 1,1-dioxo- 3~buty1 3-ethyl-5-phenyl-7-bromo-8-(2- {N-[(R) 0-(t-
butoxycarbonyl)benzyl] carbamoyl}ethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine (Method
25 90: 77 mg, 0.108 mmol) in DCM (3 ml) was added at 0°C TFA (0.75 m]). The reaction



Lhosphor vl met hvl | car barm | } benzyl ) car banovl net hoxy]-2 3 4 5-tet rar?"yidr‘“lé)“\!l2{%5
benzoi hi azepine 5 To a sol ution of
1, 1- di oxo- 3- but yl - 3- eth-yl-5-pheny| 7- rrethylthlo 8-[N((R-a-{N -

[ di-(t-butoXQo2/56051 - "~ PCT/GB01/05554
.phosphoryl net hyl ] car barmyl }benzyl )-car bam®gl-net hoxy] - 2, 3, 4, 5-t et rahydr o- .
- 1, 5- benzot hi azepi ne (Exanpl e 102; 72 ng, 0.088 mol ) i.n DCM(4 m) was :
added at O r S room
t enper at ur %?tgfag&#g?f E)dt mﬁgﬁg £ﬁ%gﬁﬁdfl‘9fb\/\/raz‘sﬂ(&ed\zlﬂaé|F\350 ra gﬁ% SM g& YERY 8%?:@5?6:33 ure

and .t he r eYndbrecduasd pneSsum:amkihmmﬂe Pyt B rpurified by %ﬁe&sﬁi’&@@}@ﬂ@ﬁﬁﬁc WRSTN
separ at ed, shed with bri r{&f 2 d and_evapor at ed_under reduced pressure.
The resi du8® BlpLargtate huifes (4 Owi%seh%ttfa@sverﬂmtﬂ@p@am@@u Gmghe

0. 901 61 (1 BWOWZ?CD 7R BRI & B i G0 .o,

(4, 111)5 875, QGs(m PH)13. zﬁ’ea 280, 3.5®3 00 (m3TH), 4.50-481 (m33H), U3 GHIH), 69948 (d,

310 b oo e g e P4 et AP xR o2 sy

2-1(nmethyl) (ethyl) ~phosphorvll et hyl } car banmoyl ) benzyl | car banovl et hoxv} 23
4 5-tetrahvdro-1 5- benzot hi azepl ne 20 To a solution of
1, 1- di oxo- Examplel08y[ - 5- pheny! - rret hylthio-8-[N-((R-1'-phenyl-I"

car boxyrret hyl ) c t hox) 4 dr o- nzot hi i ne
(Exanpl e. 1; 60 i““’ﬂ%‘%ﬁc d&’r?& S’E“?‘“(%E&hﬁ‘}%@f’ﬁ%ﬂl'%ﬂ ’HHBPIW?’I BHDE e ne
(Hei v. ChOnhmbmatéﬁarﬁﬁ@mﬂenaleZ -2545-2552; 20 ngy, - 0. 132 nmol ) was added -
at 0C 2, 6ptttidine (20 ng 0 19 mrmH an TBTU(SC)m] 0.121 mol) under -

argon. ThpExearComporndt ur e was stirred aINMBo(02 B Hen OB, 0D) andimbz | SMii-n
. and 't hen P : ey
organic | kY& inas dri nd the sol vent &¥=57-8¢ &8 eHUIdr0%-L806®md pr ¢ Mathe.
The resiflue was purifhgdaby coldmm chromg 301 3! ' Dggg be“ : 5)
as eluentjto g| versp'k qu\u d . 67 m {g fIYSSU(%k/%‘i{)B. m 0 92-86
(m 6H), L. o-1|60,(k,1811), A.d0. /245" BSA813ED, 2.7900.63 (. B, 2. L7 (s,
211), 3.4f-3.8D (m 411). 3.88-4110 (dd, (s,
111), 6.9p-7.1p (m 3H), 7.13-7.43 (m 7}1%@7723%%1? iﬁ)(ﬁ@réﬁ)g% 8. 16
(m IM fiz 72.4. 21 JON 2005 0O 02/ 50Q&3. 5@03;)%55{:&{ &% Exanple
105 1, 1- Of oxo-B, 3-di but yl - 5- phenyl - 7- met hyl t hi 0- N
(2-mer cap} o- | - tar boxyet hyl ) _ (dd, 2H), 56 (S,l ,6.71 (s, 1H), -
‘ 6.98 (t, 1H), 7.12 (d, 2H), 7.25-7.31
(m, 3H), 7.32-7.36 (m, 2ED), 7.40 (s,
1H), 7.49 (d, 2H); m/z 756.23
' Example109-

1, 1-Dioxo-3 3-dibutvl—5—vhenv1—7-methvlﬂ1io-8 {N-[(R)-0-(N'-{ 2-f(methyl)(ethyl)
| ‘ phosnhorvl]ethvl}carbamovl)—4-hvdrovaenzvl1ca:bamovhnethoxv}—2 3 4 S-tetrahydro-1,5~
15 benzothlazepm ,
To a solution of 1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-[N-(R)--carboxy-4-

hydroxybcnzyl)carbamoylmcthoxy] 2,3,4,5-tetrahydro-1 S—benzotluazepme (Example 2; 80
mg, 0.122 mmol) and 2- [(methyl)(ethyl)phosphoryl]ethylamlne (Helv.Chim.Acta; GE; 75; 8;
. 1992;2545-2552;24 mg, 0.159 mmol) in DCM (2 ml) was added 2,6-lutidine (26 mg, 0.244
20 mmol) and TBTU (51 mg, 0.159 mmol) under érgon. The reaction mixture was stirred at
room temperature for 60 min, then diluted withrDCM. The solution was‘ washed with water,
brine, dried and the solvent was evaporated under reduced pressure. The residue was purified

by column chromatography using DCM/MeOH (100:7) as eluent to give the title cbmpound

L



. J N 2005
car banoyl | benzyl }car bamoyl net hoxy) - 2, 3, 4, 5-t et rahydr o- 1, 5- benzot hzi azepl ne

To a sol ution of

1, 1- di oxo- 3, 3-di butyl - 5- phenyl - 7- net hyl t hi o- 8- [N((R-a-{N-[2- 5

(tri phenyl_nmbyt/mbphany"l ) -1-(t-but oxycarbonyl ) ethyl]car ba (L'l}/%ﬁqg@ég%
- car banoyl et hoxy] - 2, 3, 4, 5-t et rahydro- 1, 5-genzot hi azepi ne (Met

- 0.036 nmol) in DCM(l n1) was. added at O0C TFA (1 nl) under argon

%EP? e\t/vielgggd TR dRE NN o] SPRYE S B il %S B RGBT 0D o
2 .
TS SR ICISTNS ISTUEID, SRS SN ISD (RS sLLOEHE T 1 e
‘acetate bulfﬁ'%r 33 fi018) 6.6 (60%/Iﬂ)0§ 656. 8 (om 2D 619@1(15\/&1) 7ed3t (d 2H), GOJIMEIPIGIQ.G g

(59% .- 'NWVR ) 0 6 5-1.60 (m 12H);
(s,.31]), 33" %%6%%73%32237&%( m@%%%so 88 (m 2H). 436 (t
111), 4. 30 (dd, -2H), "5.65 (s, ‘6. 71 (s 1H), 6.98 (t, 1H), 7.12 (d,
211), 7 22 7.43 SE 611), 7. 50 (d 211); mz 742.4. 15 Exanple 106 The
foll ovvi ng _ 1 s synthesised by the pr ocedure of Exanpl e 105 using
the —appropryi 3 JTB 1. EX, Cop ] MHz, CD30D) and
mz SM 106 . J. 85 Ve 8 YEIX)

4H), 2.15 phos eth

3.75 (b 2H)., 4, _ o Vi 25435 . -
1H), gssrag El?——i&éz—-ﬂﬂélz (d 21! 1), 725743(m 611) ?49(d 2H), 0 7
(7%2 gs(ggr E)(;i;/r?benzyﬁh]on(?fgrlt? 8)()? -3 3HbMY T STREIN T R ORI s EN IR a—(N’ fzz_ {N-F

}ethos) 2B(me 1)(efhybhlysd 11&h g eDihd - .
{¥di oxo- 3- o (-3W2?h me] jH@| oo Hfofygeﬁ§ Hé(‘hgy?m%(’xy}zus
but oxycar bmﬂy%r@ ]:nzothlazepme xample 104; 37 mg, 0.047 mmol)mMeCNMcOH (4 ml,

0. 77 0 Ve Rade et fn Ak RIADAR RS iy O SRR TP AR et e

reaction 2robnd terhpratin® fa4(BRGH A BT hdhB@as 088 nd We: solvent evaporated under
15 reduced pressure. The crude product was punﬂed by. prepaxatlve HPLC using MeCN and

‘ammonium acetate buffer (40:60 and 45: 55) as eluent to give the title compound 35 mg
(96%) NMR (500 MHz, CD;0D) 0. 78-0.85 (m, 6H), 1.06-1.28 (m 11H), 1.39-1. 57 (m, 4H),
1.72-1.85 (m, 2H), 2.16 (s, 3H), 224 (s, 2H), 3.40-3.50 (m, 2H), 3. 65-3.84 (m, ZH), 4.69 (dd,
2H), 5.36 (s, 1H), 6.71 (s, 1H), 6.76 (4, 2H),699(t 1H), 7.13 (d, 2H), 7.22-7.33 (m, 4H),

20 7.39 (s, IH) m/z 76027

: Example 11
1 1-Dioxo-3 3—dlbutvl—S-Dhenv1-7-mcthvlt1uo-8 (N-{R)-0t-[(R)-N"-(2-methvlsulphinyl-1-

‘carboxvcthvl)carbamovﬂbenzvl}carbamovlmeﬂloxv)-z 3 4 S-tetrahvdro-1,5-benzothiazepine

25 The title compound was separated as by—product from the synthesis of Example 108.
NIVIR (500 MHz, CD;0D) 0.78-0.85 (m, 6H), 1.02-1.60 (m, 12H), 2.16 (d, 3H), 2.53 (d, 3H),
' 3.08-3.18 (m, 1H), 3.24 (s, 2H), 3. 35 (v b, 1H), 3.75 (v br, 2H), 4.62 (v br, 1H), 4.71 (dd,

2H), 5.60 (d, 1H), 7.71 (s, 1H) 6.98 (t, 1H), 7.12 (d, 2H), 7.25-7.42 (m, 6H), 7.47 (d, 2H);
- - m/z 772. 25.
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e IR

m xture was stirred.at roomtenperature for 2 h and 45 mn. The sd%'v‘ejHP' 2\/[\%55 ,
evaporated wunder reduced pressure and the crude product was purified by
preparative HPLC using McON and ammoni um acetate buffer (4Q:60 to 50: 50)

as el uent twogkmessihe titlie conpound 60 ny . (82%. NMR (5000 £
0.75-0.85 (m 613), 1:0-1.25 (m 41-1), .9640-1.64 (m 413)," 5 2'476%5' %o (m

‘2H), 3.26(s, 211), 3.50-3.90 (m 21-1), 4.30-4.41 (m 2H), 5.43 (s, 111),

©6.99 (t, #11“ ]1?5 7.13 (m -3H), 7.23-7.34 (m 5H), 7.45 (d, 213), 7.52
(s, 1H); anpl e 108 The .fol | owi ng conmpound was synt heS| sed by the

rocedure +h t i.Q pial . Ex
D e O DrpaIp L &ii 1750t i SO A G BURLAL AL - oot 30

(m . Meth eathxvnronvbcm:barmmbeﬁﬁl}caibéﬁa}vhnaaogmz,a,ﬂ)g-teﬂrma,s-3H) 92
_‘HO\opsl\éJz 5(s, 3H) 2.77-2.83 (m. 1H), 2.87-2.94 (m 1H), 324(s
211), 8%), 4.53-4.59 (m 1H), 4.68 (dd, 21-1),.5.66 (s, 1H),

O LSS TH. o Do 8o e Bt S o 0 T
1, 1- Di oxo- xﬁetayldubmmbthsxmmbdp?em)chwamhynbf&zvl\}cﬁt(bahnoyhﬁdmoﬁy)-,,s 4,5- .
| rzlo]; (VFFL? %ﬁ&%ﬁ%ﬁé ré?é&hi@;%%& Qﬂ@hﬁ@%éﬁrrﬁ&rﬁawmm eilpngl (6 ml) was added

: h

S oy WEOH (Bl (ERE Ml B AR ] B i By Blyired ot ropm ermporature

h;lé)o(l r ox y berfoy £ )Sdmntsaﬁngﬂmdl way hddedand, ﬂ&ﬂoh:eﬁahwbsabedurﬁiﬁg?dma;&qrmml 'it‘l'leuran " '
o a

(R P F e oo TG vt oA BCT By btk BET LN LN g R R O sl R,
'm.) was added02e 6640 T%hsdélﬁﬁl%@glv@ﬂhe LA npnd 52 nlg @E%)Tﬁm (50b Mk, @D;éﬁ

mol') under argon. e reaction mxture was stirred room t enper at ur e ﬁ*

for 60 ni . 79-Aeh (@i BED 0wl 29 (DCFH) ThE0-$ 8B mi 6H)v1a&4-\k/§§t€@d4m,t2”ﬂl\nk2él(m,
oL e, oL, 308 4 et an ) oAk Seticn REIE, Jh
el uent to @ 1K), 68 (5, 1tH)¢7 OUEREDHNT.12 14,20, 2ODT .43W0), G2)>DAS L, PE aBO700R5H 54
15 | ' L ' o
, -Examgle 113 _
1.1-Dioxo-3 3—d1butvl 5- Dhenvl 7-methylthio-8-(V-{ R)-0-[(S)-N"- (Z-methvltmo-l-
carboxvethvl)c_;axbamovﬂbenzvl}carbamovlmethoxv)—".3.445—t§:trahvdro-1,S-benzotl'uazepir_le
To a solution of 1,1—diox0-3,3-dibutyl—s-pheﬁyl—7—methyltﬁio-S—(N—{(R)-oc-[(S)-N ~(2-
20 mercapto-1-carboxyethylcarbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-

‘ benzothiazepiﬁg (Example 106; 15 mg, 0.02 mmol) in methanol (1.5 ml) was added sodium

‘methoxide (0.104 mmol in 0.14 ml methanol) and methyl iodide (0.16 mmol) under nitrogen.
Thé-reacﬁon mixture was stirred at room temperature for 50 min. Acetic acid was added. The
solvent was evaporated under reduced pressure and the residue was extracted with

25 DCM/water. The orgai;ic layer was separated, washed with brine, dried and evaporated under.
reduced pressure to give the title compound 4 mg (26%). NMR (500 MHz, CD;0D) 0.75-8.30
(mn, 6H), 1.03-1.57 (m, 12H), 2.10 (s, 3H), 2.17 (s, 3H), 2.83-2.30 (m, 1H), 3.0- 3.25 (m, 1H);
3.26 (s, 2H), 3.77 (brs, 2H), 4.58-4.63 (m, 1H), 4.72 (dd, 2H), 5.64 (s, 110), 6.72 (s, 1), 7.0
(t, 1H), 7.12 (d, 2H), 7.28-7.52 (m, 8H); m/z 756.25. .
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ey e

— R L e - JUN 0
_95- 67 mg (92%. NMR (600 Miz), 0.74-0.80 (m 611), 1.0=1.55 (m 185,

1.82-1-98 (m 211), 2.15 (s, 311), 114 (brs, 211), 3.40-3.56 (m 211),
3:70 (brs, 211) 3.89-4.02 (m21-1),4.51 (dd, 211), 5.33 (t, 111) 6 61
(s, 111),: 6 \55 §sp2; (M 211), “6.95 (t, 111), 7.03 (d, 211y, 7,12-7.19 (m
311), 7.22-7.26 (m 211), 7.32 (s, 111), 5711(t 111); 'z 7%%T’§§°1’°°554
'Exarrple 11011D|oxo33d|butyl 5- pheny 7rrethv|th|08{N-r(R) a (N 42
r (et hyl %oxy) Ehosyhorvl | et hyl } car bano _

| )-4-hydro ar barmyl et hoxy} 2345 tetrahydro 1 5

benzot hi az ' 10 ; ]

[( rret hy! ) ( @_ando)vnba@phl@mbbﬂnevmhmﬂ-b@rmylte)nfaﬂv&mr%&%ﬂﬁﬁéﬁ@ baroy! et ho
Xy}-2,3,4,5- tetrahydro-1,5-benzothiazepi ne (Exanple , 0.047
mol) in- McON Nébﬂczlumn of 11t-doxods3- éabde/usa(étm'!dhhnaﬁmmgl)m—ﬂ:th@ﬂhﬁ 8HN-{R)Bor-

| The f 40
ncetl o 2 VB biHleE ﬁﬂfl{eeﬂﬁ’ﬁgﬁﬁ%é%ﬁﬁ@%ﬂ&aaﬁéﬁ"oﬁm o652 e kedsi e

The crude pentbihiazepase @thdd AL B30 Rize 0 i um
acet ate buffer 840 60 % 45: 55). " as e?ggﬁ%jn%{% gl ve tﬁleﬂqg %gﬁggd‘n%&gm ,

(96% . NVR(t-Sa0l) Mrger niiamD) The, ma:tmsvaxcm w@aat)r;edm@ﬁem taﬂpe(mmmfbﬂzhours

330550 ?"‘* s§ivbje wa'solorhiel UniProdi0d bl atfne Sidhiprdai ooy
6.71 (s, 1bpidpardivédIRId uﬂﬂQ.MeCm @fﬁl E(nﬁmoﬂaﬂlméldccta?e Bhidfel @40 :8340 50: 50)?&3 eheRttol m

a1, 20 7 GVl PHis SORBAIL 7 e (67, NNR G0 M G180 0784 (1 6211012 e,

e s ey 33,1 LAGRACH By ) SRS SHIDY by BRI Nl SRl I R ot £67 (do
by- pr oduct 28) oW1 ke 18911, 0&@15 (mf 3EX&FOI-237.08, 6PVR.475Q021V 70/ GBS OB M+NH,).

0.78-0.85 (m 611), 1.02-1.60 (m 12H), 2.16 (d, 311), 2.53 (d, 311)
3.08-3:18 (m 111), 3.24 (s, 211), 3.35 (v br, 111), 3.75 (v br, 2H), 4.62.

_(v br, 111Exaﬁ1@3,1151d' 211), 5.60 (d, 111), 7.7% (s, 1H), 6.98 (t, 111)

7°12 (d, 2T =7 42 (m 611), 7.47 (d, 211): rmz 772.25. 30 ----
________ 1 5. 1.1I-Diocxo-3,3-dipropyl-5- henyl-2-ineitlthdHB8FN- UR)-ERINB AR 5kt &tﬁﬁlmdnﬂﬁ&M
- 96.

4-hvdroxLenzv1 }_arbamovlmethoxv]-z 3.4.5-tetrahydro-1.5-benzothiazepine

To a solution of 1,1- d10xo-3,3-d1propyl—_5-phenyl-’l-mcthyltlno-8-—carboxyméthoxy—
R 2,34 S—tetrahydro—i 5-ben20thiazepine (Methbd 118; 0.050 g, 0.105 mymol) in DMF (4 ml) -
was added 2- {[(2R)—2—ammo-2—(4 hydroxyphenyl)ethanoyl]ammo}ethanesulphomc acid
20 (Method 80, 0.037 g, 0 135 mmol) and N-methylmorpholine (0.040 ml, 0.363 mmol) The
' mlxme_ was stirted for 10 min and then was TBTU (0.044 g, 0.137 mmol) added. The
;‘éaction mixture was stirred for two days before the solvent was removed under reduced
pressure. The residue was purified by prcparative HPLC using a MeCN/ammonium acetaté.
buffer to give the fitle compound in 0.042 g (55 %) as a white solid. NMR (DMSO-dg) 0.60-
25 0.80 (m, 6H), 1.05-1.50 (m, 8H), .15 (s, 3H), 2. 45-2.55 (m, 2H), 3.05-3.80 (m, 6H), 4.70
(ABd, 1H), 4.80 (ABd 1H), 5.25 (d 1H), 6.65-6.75 (m, 3H), 6.80-7.05 (m, 3H) 7.10-7.25
(m 4H), 730(3 1H), 8.20- 830 (m, 1H). 845 (d 1H).-



"Exanple 112 1, 1- Di oxo- 3
3-di butvl -5-phenyl -7-nmethylthio-8-(N((R)-a-f(S)-N -(3-nethylthio-2-

car boxypyl ) car banoyl | benzyl }carbanpyhnet hoxy- 2, 3 4,5-tetrahydro- 1 15-
benzot hi azewcgl / a solution of

‘1, 1- di oxo0-3, 3 dlsl?utyl 5- phenyl - 7- et hyIt% 8- (N-{(R) -a- [(S)Pcﬁ"(;?%l‘“""sz’4
‘met hyl t hj o- 2- et hoxycar bony! propyl ) car baroyl | benzyl

~}car’banoyl net hoxy 3,4,5- tetrahydro-1, 5-benzot hi azépl ne (I\/Et hod 94; 68
ng, 0.087 ﬁémpﬁiﬁe thanol (5 ) vas ~added NaO—I (95ny in 0.4 m water) at
J A d . om; ] 2

0C. The .r eqaGtjH Q!
Aceti c. aci O W@

The '10. cr udehvaroxebisiz
amoni-.um acetate bu

4 i .
corrpound 52 my L98%p luuNWR 45@@0%3 @mms-pnem7MyIﬂmo %e@rbmyammngg (m

1“8 bR fihets BB (o3 0058 b s il sy
6 é E S, 1hfas a&eﬂ@§%[ﬂ@but3xﬁaﬁbnr]ﬂéhf QZm-‘aﬂmB?l]@én]zMauﬂn@@JJth&?sé @03%1&)

(

5.

7.49.(d, 2H); mz 770. 1

1, 1- Di. oxo- 8:136 ameh gnd §- rpﬁbyﬂgaio:ﬁhmmgomm (83¢3Nnfnol). The mixiure was stizred for 5

(R-a-[(9) m|;§ 3 -
car boxyet hy Cél gﬁ%‘b }(&Jggﬁ‘g@ Q¥5 0I5 rmep REdss, Toe geagtion PeXtPeerAssttred fomen
ot hi azepi newo J@s&n&ﬂidnt\tr&nl"m (1.5 ml) added. After 1.5°h, the solutlon was diluted Eﬂéth Zt(())luene, :

11d|ox833d|butyl 5- phenyl - rrethylth|08(f\|- R-a-[(S)-N - i
mer capt ¢ %fa¥ﬂdbs‘< %FWM%amam@mnds&@wqdmmm%mmwas pnsfied By t et rahyd .

ro-1, 5-. be n.. et hanol
M) was adg‘?eg g&@%mﬁg mx%bi{’%‘g%ﬁﬂﬂj%%%m&%ﬂf%‘)%@ § Hneamo Oélﬁgg"?ret hyl .-
![ odi de EO !D@Zﬁqg[(w ‘7a)radarwlﬁtets"oﬁgemlvmd (ﬁ]ﬁ[qse)(aj%ﬁg Um_r(]r{so((mrﬁ{y\ats)ssﬁ 5U(D§qumt2[1g3m(
enper at ur ic a a e solvent was evaporate
under’ ot Goah) 2oty Tl cani e éﬂ%ﬁ@-ﬁw&gs ES B0 a0 8 5 i 65010 Dt 0o
organic | a ed and evapor ated under,
reguclad rzgéﬁﬁegﬁ/zgtggg Ie c Iljlﬁds gﬁgnjq?%% NI\/RV(EOO VHz, ) ,
CD30D) #375-8.30 (m 6H), 103157(m 12H), 2.10 (s, 311), 2.17 (s, :
311 2.83 1 .3.0- 3.25 (m 1 3.26 , 2H), 3.77 (brs, 2H),
4. 523 4.63 Fﬁ-@%ﬁgﬁ"h ?)2 (dd, 2H), 5(64 (?) 111), 6.($27(|:?_ 1H), 7(0 S(t,H)
1H), 7.12 (d.Did%o3B 3-d17m B5TpiRg

02/ 50051 PCI/ GB01 anpl e
hvdrovaenzvl}carbamovlmethoxv'l-z 34 5-tetrahydro 1,5-bcnzothlazepm

To a solution of 1,1-dioxo-3,3- d1buty1-5-pheny1—7-meﬂ10xy—8-carboxyniethoxy—

20 2,3,4,5—tetrahydrq-1,S—benZOt}ﬂazepinc (Method 6; 0.020 g, 4.09*10° mol) in DMF (4 ml)
was added 2-{[(2R)-2-amino-2- (4-hydr0kypheny1)ethanoyl]amino }ethanesulphonic acid
(Method 80; 0.014 g, 5.10%10° "~ mol) and N-methylmorpholine (0.020 ml 1.81*10% mol) The
mlxture was stirred for 10 min and then was TBTU (0.016 g, 4.98*10™ mol) added. The
reaction mixture was stirred for 3 h and then the solvent was rex_noved under reduced pressure.

7 25_ The residue was purified by preparative HPLC using a MeCN/ammonium acetate buffer to
give the title compound in 0.023 g (75 %) as ‘a white solid. NMR (500 lVI[—Iz DMS0-dg) 0.65-
0.80 (m, 6H); 0.80-1.50 (m, 12H), 2.40—2.60 (m, 2H), 3.15-3.45 (m, 4H), 3.60 (s, 3H), 3.65
(brs, 2H)', 4.60 (ABd, 1H), 4.70 (AB4, 1H), 5.25 (d, 1H), 6.50 (s, 1H), 6.70-7.25 (m, 10H),
7.35 (s, 1H), 8.20-8.30 (m, 1H). 8.50 (d, 1H), 9.40 (brs,' 1H). -
30 '
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1 1- Di ox0- 3. 3- di but yl - 5- (4- chl orovhenyll) 7-methyl thi0-8-[N--( (R*&a J[’R‘l'mﬁ’"
(carboxymethyl) carbanoyl | benzyl } car bamoyl met hoxyl -2 3 4 5-tetrahydro-1

5- benzot hi azepine To a sol ution of

.11d|ox03 y! - 5-(4-chtorophenyl) - 7rrethy|th|08[N-( >

[N -(t-but o;g?:gr nyI met hyl ) carbanoyl'] bengl } car banoyl net ho@%&gm&:’%‘ tetr
“ahydro-1, 5- benzot.hi azepi ne (Method 102; 9 ng, 0.164 mmol) in DCM (5 m)
was added gt OC TFA (1.5 nl) under nitrogen. The reaction mxture was
“stirred at aizﬁﬁ.*.’ﬂ:l’.lﬂé:iﬁerature for 2 hours. The solvent was evaporated under

reduced pressy.e. ve HPLC
usi. ng I\/leCNalfl .-Ci::u&%e > -to 10

-§4 (t, 6H),

‘give the tik )
110122(m ‘ -327(m 2H) ,
3 55 (s 3. "écraéemttomﬂ)l l-dmm %bmylﬂ*Eﬂh)ll-S-@hﬁWl-(SsqarUdﬂymeﬂmas—ZB,4,5 (m

1 D| OXO ;g%ﬂa{%py%‘%ﬂnﬁ% W@ﬁ%ﬁﬁgﬁgﬁégé%&agwg@ypl e, 115 15 1{

" sul phoet hylsddad tza{mn)lz-aﬁnmomqesmﬁ@ W@M&éﬁﬁmﬁmﬂmd (Method

5- tetrahydro 1 5 benzot hi azeoi ne To sol ution

1, 1- di‘oxo- 39 011d% 6207 Bl Rekgnd K= Iﬁﬁhﬁ@&%@é(%@lmﬂnﬁ"ﬂﬁx ol). The mlxrure

2,3,4,5- tet\{rm g 5& ﬁ)fﬁ%(&ttﬁ'énaf%rtﬁ 0@’?%‘%1%3%@1%9? gdcﬂti. ’Phcllggcuon )i ‘

DVE (4 m) -

C2-{[(2R) - 2- mmunev@as(saﬂb@mmgmdymaﬁhamoeﬂthammd@ﬂmam&mQ@t@suﬁ@Iﬁh@O
( Met hod ﬁﬁ 619 .and N-net hyl norpholine (0.040 m, 0.363 -
nunol) . Hhd® Iﬂvw gurt Yétf?RaF iyerRLG BSiRg 1 MeodV EREon acptatebuiferda give:

0. 137 ‘mmol )th@ﬂﬂ@@omﬁbﬁhd 15@%% i6q04 %)%%f%:%%h&tWoém&M&é B%E%
theZsol vent- was. rendved under “reduced press resi due was 6B)url f|
by * pr epar at{ny SHPQ.801 0 e, BHMRA0-2.56¢mi, 2F), 38 1@ (m, 4HI BS5 (brs, ?Jﬁ)é@

b 5o o RO 4 AP B R0 S AL 15, % 8 MY TR 00 (85 75

3.05-3.80 ((ms,®8D.1), 4.70 (ABd; 1H), 4.80 (ABd, 111), 5.25 (d, 111)
"6.65-6.75 (m 311), 6.80-7.05 (m 311); 7.10-7.25 (m 411), 7.30 (s, 111),
8. 20- 8. 3P (m 1H). 8.45 (d, 1H. 21 JUN 2005 WO 02/50051 PCT/ GBOL/ 05554
-98_ Exa J9l- Di oxo-3

3-di pr opylr@'aia%%l%y]‘l—

4- hydroxvb@;\k—xﬂmmstﬁadﬁbuﬂvmﬂ%yﬂox%‘ar%rﬁ&@ﬁhdiﬂi&ﬁﬂﬂ-@ [V-Gifgepnzot hi azepi ne To
a solution of 1,1- dIOXO 3,3 d|erop - 5-) -I-7 nethylthlo 8- car boxynet hoxy
5 2,3,4,5- %6 APl 1 AT00 NSHIOKH I e gemzoimazepng, 0. 105 mmol ).

in DCM (4 ml) g@g .
(R)-a-[ N-(t-butoxycar onﬁoun(%‘ﬁﬁfyc}lg} Slazr(?‘f)yofub1 %fzdf/ xgn%%glb lt%g;dt 86; 0.036 g; .

20 butoxycarbonylaminophenyl)-8-[N-(c-(R)- methoxycarbonylbenzyl)carbamoy}methoxy]-
2,3,4,5-tetrahydro-1,5- benzotlruazepme (Method 45) by the procedure of Method 109. NMR. -
(CD30D) 0.81 (brt, 6F), 1.03-1.3 (m, 8H), 1.32-1.59 (m, 13H), 3.24 (brs, 2H), 3.57-3.77 (m,
2H), 4.61 (brs, 2H), 5.51 (s, 1H), 6.83 (4, 1H), 7.0-7.1 (m 3H), 7. 26—7 43 (m, 7H), 7.49 (d
1H); m/z 708 5. '
25
- Example 120
| Ll-Dioxo—S.3—dibufvl-S-M—{N'—t—bﬁtvlufaidomh;znvl]—8—FN—( o-(R)-carboxybenzyl)
| carbanioylmetho:»{y}-z,?y,4,5—tetrahydro-1 S-benzothiazepine
= L1-Dioxo-3,3-dibutyl-5-(4-(N"-+-butylureido)phenyl)-8-[N-(ci-(R)-
30 methoxycarbonylbeqzyl)carbamoyhnethoxy}-2,3,4,5-tctrahydro-1,S-benzoﬂ]iazepine (Method
'111; 30 mg, 0.042 mmol) was _diésoived in THF (1.5 ml}, H2O (0.5 ml) and LiOH (42‘ meg,

0.064 mmol, monohydrate) was added. The mixture was stirred for 2 hours. The compound

was purified by preparative HPLC using an MeCN/ammonium acetate buffer gradient (5/95

7- met hyl t hi o- 8- [N— {(R) a- [N (carboxyrrethyl)carbarmyll s



-

0.136 mmol) and N net hyl mor pholine (0.040 m, 0.363 miol). The mi x# &r&NaEH
stirred for 5 mn and then was TBTU (0.044 ¢, 0.137 mmol) added. The
.reaction mxture was stirred for two days and then was TFA (1.5 n) added
CAfter 1.5 hyothgesep! Ution was diluted with toluene,” 10 ' before the .
~solvent was renpved under reduced pr ess;g@ The residue wasPHUGBOLE}Shy -

. preparative HPLC using a IVECN/ammnl um ttate buffer ta give the title
.conpound i.n @020 &29 % as-a white solid. NVR (DVBO d6) 0.60-0.80 (m
611), 1. 040 106B) gsRluas {9 givo thegitleprodu)4 g (32%). BOAR (¢ DEOID) 0481 T0rt(6RBd, 1H) ,

5 e L s Bl o35\ anay 288 o e 828050 855 68 77 osy 151

'1;1-Di oxo-(AB(q 2T 5t450(s - B Beday(k; THYRODYE 8o, BH), §.24 (4, 2H), 7.26-7.37 m 3H)
(R -a- éﬁ/i‘%?hoﬁé}aﬁr@c@r banoyl | - 4- hydr oxybenzyl }car bam‘)yl me xy1
45tetr ) hiEHxaEA87.Fo a sol ution of ,

- 1- di oxp- 3, 3-di butyl 5- phenyl - 7 met hoxy- 8- car boxynet hoxy- 20 .

3,4,5 t et rahydro- 1, 5- benzot hi azepi ne - (I\/Et hod 6; 0 020 g, 4. 09*10 5 m)l)
 DVF (4 Breparation of Stiading Materials

(2R) - 2-;am 8@1 25’&{'1 h dro heng)@(et 'hano ]am no} et hanesu honic acid .
hod” 80; 0.01%% epmmerqigliopeilahle or are
*

104 badil -Bii@ardﬂw&;lﬁtﬁlal“@ﬁleﬁlbﬁsr f6 &Qﬁvnjlﬂat%ﬂs %g E}tﬂl}g evﬁé f%ﬁﬁ}lj aé]O 016
498*105rm|) reaction mxture was st |rr d-then
t h_e sol veRfackgss ?Iéﬁﬁ\ﬂéléﬁtf@hdmrbut eehuadiuitgtionseiisome F5hd: ttammgsmﬂtt&lmdﬁmﬁief ied
by pre aa%b%@ E@&Sua ng a MeCN ammoni'um acetate buffer to give the title
_Conpou (0} 75 9% as a white solid. NWR (500 MHz, DVBO d6) 0. 65-

- 0.80 (m 61110. 80- 1 50 (m- 121), 2.40-2.60 (m 211), 3.15-3.45 (m 411),

3. 60: (S MS (brs, 211), 4.60 (ABd, 1Hy, 4.70 (ABd, 111), 5.25 (d, ..,
111), odiky, 6.70-7.25 (m loi). 735 (s, 113), 8:20-8.30 (m (7

'3"'
L |
|_\r—r-—|

@I—'\’“I\)_NH.OO
005

111). 8 SJ¢] fﬁmﬂetﬁ—bu

" PCT/ GBOL/ 0 7 : 1~ 8- fN—{
(R-a-fN @Mﬂxgahmmmmmw I -4 hydr oxybenzyl }car bar noyi rret hoxyl -2 3
4 5- tetfsahvdro benz th| a ¢e To a oi ution of

1, 1- di 6X0=3- but Wa‘% a% afﬂ )b3 SIFPRROPORNIC 2pid ethybester (0.145 g,

hyd !
E it g a) ydr csn ma@édigggr)?;;aa fﬂét@abﬁ@lﬂﬁmeﬁﬁmgmﬁe% %2328.09 miffof) Was hack IR si)ldu%n

[(2R).- 2- arﬁf ﬂol @96%3I'R}dﬂo'icyfghdbﬁwh)‘»%ﬂﬁdnoym}&MM¥EQwahésmthydmI;Sac| d
_(ﬂvﬁté?()d it (ry?o?s%/mjo‘%l 0.30tP%)o. 83N TS%'MQ&Q RN Afe §u%pgn1,«fon%hs

10-4 o
heated under reflux overmght The solvent was evaporated and the crude mixture was

20 extracted (DCM/H,0), dned (MgSO4) evaporated and pur]ﬁed by flash chromatocrraphy
(Hex ‘EtOAc - 5:1) to give the title compound 0.346 g (95 %) as a white solid. NMR 0.70-0.85
{m, 6H), 1.00-1.75 (m, SH), 135(t,3H), 170(d 3H),.3.05- 3.25 (m, 2H), 355—3 90 (in, ZH),
420-435 (m 20), 4. 80 (4, IH) 7.00-7.10 (m, 3H),7 15 (s 1H}, 7.25- 735 (m, 2H), 7.45 (s
iH).
25 _
Method 2

1 ,1-D_i0§{0-3 -butyl-3-ethyl-5-phenyl-7-bromo-8-[1 '—ca:Boxvethoxﬂ'~2,3 4.5-tetrah ydro-1,5-

benzothiazepine

= Sodium hydro'xide (0.045 g, 1.13 mmol) was added to a solutlon of 1,1- dxoxo—S-butyl—
- 30 3—ethy1-5-pheny1—7-bromo 8-{1-(ethoxycarbonyl)ethoxy]-2,3 4,5-tetrahydro-1,5-
benzothiazepine (Mcthod 1; 0. 050 g, 0. 090 mmol} in EtOH (4 ml, 95 %) and heated under
reflux. After 1.5 hours Af:OH (0.2 ml) was added and most of the solvert was removed under

reduced pressure. The crude product was extracted (DCM/H;0), dried (MgSQy) and



‘was stirred for 10 min and then TBTU (0.019 g, 5.92*10-5 nol) was add8H 205
The reaction mxture was stirred overni ght and then the sol vent was
renmoved under. reduced pressure. The 10 residue was purified by preparative
HPLC usi ng a .MeCN ammoni um acetate buffer to give the title conpound in
0.008 g (24™9%%0H white solid. NVR (500 Mz, DVBO d6) 0. 6 BCT/GHD1/06554 (m

- 611),.0.80-1.60 (m 8H), 2.40-2.55 (in,-¥ly, 3.20-3.40 (m 411), 3.65
(brs; 211y, 4.65 (ABd, 111), 4.70 (ABd,11), 5:25 (d,1H), 6.65-7.45-(m

13H), 8. 20ewhipdfhtédp givkihe titfe &ﬁnﬁdﬁnleOB)l%(%% as (i, sok ) NS (B REe 119 1
1-'Di oxo- 3, 3-di but yl 4-1t - but oxycar bonv| am nophenyl ) - 8- fN-(a-(R)-

“car boxyben? 399&0&9%@% FtRDx Q5425 @, 35D ek BaAya(e, 1 %@ﬁﬁbﬁm,eﬁz%ﬁﬁé The

LLE |o>e<yggm; anm i nop @F?}@ ‘F’l@ ‘gq‘(aéoé 17%363%2%(%%]@% /| ;ga'; bg(r)myl met ho

‘xyr<'2,3,4,5 t et rahydro- 1, 5- benzot hi azepi ne (Met hod 45) by the procedure of
Met hod 109, ., (CD30D) 0. 81 (brt, 6H, 1.03-1.3 (m 81),1.32-1.59 (m
1311), 372 3 2H), 3.57-3.77 (m 2H); 4.61 (brs, 211), 5.51 (s, 1H),

16.83 (d, 1 6 t7r0ﬁ‘i§ 8(-Iri"-nl¥e|fpv1 1'—etﬁ8X\(chbona'Metho%1z 708 >

25 Exanpl e’
3-dibutyl - ah dr l)anlzetlmhz enyl | - 8- rN—(a (R - car. bovaenzvl)

4 5-tetrahydro-1 5-benzothi azepin

iarlb%"gilo"gt g f@n?ﬂbe{‘ﬂa“ft@tﬁ&@*}?%g)eM(Bh@%ﬂ())g)Eﬁﬂpﬂﬁt(@tYé@m%“m -
met hoxycar hpykd @lec?o%&@@ g@@sgﬁaﬁ&l o1, Purfyd:d BLAABRAR: (slplge e .%&%%Zep

ine (Method 111; 30 Ty was dlsso
. (0.5 m )0 ahﬁmxm%%tamghydm-loﬁbmm&hazepmaWB&!&&)Sl\;\/@QO&@dOM? Treolinxt ur e

Uarng an MASHLITBI Ui SsRiaion HhReeed gham Fe: 6mg é»%rofr%%?%béﬁ W

02; 50051 PEHSBOLAS 56 J ct,
Y (82% Nl\/Ru cmwcg@&gsié(%? im géc%)f e%%&w@%eﬁ%%\@gﬂm b} '?‘gﬁ)é!y -
8

911) 1. 38by flgsh %fﬁ@matmarﬁphm@a E@PSC-S ﬁtp) givegthe itlg camp@md Q 2,16 g %1 as éABq,

726! 7 a7 (e st hoaB oty s i, bt ad rocd oddss oy o d M,

- 15 2H) 3.70-3.80 (2s, 3H) 5.60 (s, 1H), 5. 65 C II-I) 7.00-7.60 (m, 17H), 8 05-8.20 (2d 1H).

' Méthod 4

- 1.1-Dioxo-3 butvl-3-ethv1—5—phenvl~7—bromo-8 I'l'-phcnvl 1' -carboxvmethoxﬂ-Z 34.5-
tetrahydro-1,5-benzothiazepine -

20 Lithium hydroxide (0 019 g) was added to a solution of 1, 1-d10x0 3-buty1—3—ethyl~5-
phenyl-‘?-bromo—S -[1'-phenyl- 1'-emoxycarbonyhnethoxy] 2,34 S—tetrahydro-l 5-
benzothlazepme (Method 3; 0.244 g, 0.397 mmol) in THF/H,0 (2/1, 3 ml) After 2 days the
solvent was removed under reduced pressure and the crude mixture was purified by HPIC to |
give the title compound 0215 g (92 %) as a white solid. NMR (CD0D) 0.60-0.80 (m, 6ED),

25 0.90-1.25 (m, 4H), 1.30-1.60 (m, 4H) 3.05- 330(m 2H), 3.40-3.90 (m, 2H), 5.55 (s, 1H),
6 85-7.70 (m, 12H).

~ Method 5 ,
1, 1-D10xo—3 3-dibutyi- S*Dhenvl- -meﬂloxv-S ethoxvca:bonvlmethoxv—'? 3.4.5-tetrahydro-1,5-

30 benzothiazepine _

Ethyl bromoécctate (0.13 ml), Na,CO3 (0.40 g) and tetrabutylammonium bromide
{0.030 g) were added to a solution of 1,l-dioXo¥3,3-dibutyl-S—pHenyl—7-mcthoxy~8~hydroxy-
2,3,4,5-tetrahydro~1,S-benzdthiazepixic. (synthesised by the of WO9616051 for the



Preparation of Starting Materials The starting materials for the %(‘ar'f?)’l'“(e%mr5
above are either comrercially available or are readily prepared by
standard nethods from known materials. For exanple, the follow ng -
reacti ons agve @kosdil ustrati'on, but not a limtation, of so cxs
starting .materials used in the 10 aboveppgactions.. Met ho d”%c‘ﬂcﬁo'fﬁ)aau

1, 1- D oxo- 3- butyl 3- et hyl - 5- phenyl - 7- brom) 8-f 1'-(ethoxycar bonvl)et hoxyl 3

oty - 5 pO Rt BA AT SRLE D AP0, a8 R0 8 SR i
tetrabutyl; i@mwme@emﬁ& R« eveﬁ;ﬁibmlﬂ%sfggtyhaggggﬂé »gasffgtﬁ@g#g@g | of

1 1- di oxo- 3- -3-eth 5- phenyl - 7- brono- 8- hy
benzot hi r&é@%ﬁd{mef(sm 96¢ %‘I@E Prodoct3e6 egl:racl'ﬁﬁ GIBCM#H];,())) and fikbtdld ﬂ&@xgl’da)shoﬂﬂﬁe

SuPene!onReplea MBIl 5 B P P SRR 6
- evapor atﬁd(ﬁ,rsH)pu o5, @;dgﬁ,»sﬂ)l 9@% mmﬂagﬂ @9131/80 (&A '%’5’8@9030(5,%@) % 56 @i ve

the title corrpoun 0.34 g}é as a white solid

611), 1. 00LH), Pe5(() 1) 7:00-7606n,(H7H).R05-8.20. (@0IHM, 3H),.3.05-3.25 (m 211),

3. 55- 3 90 (m 211), 4.20-4.35 (in, 211), 4.80 (q, 111), 7.00-7.10 (in,

311), 7:15 (s, IM 7.25-7.35 (m 211), 7.45 (s, -111) 25 Method 2 =~ -

-1, 1- Di oxo- Methtig - 3-et hyl - 5- phenyl - 7- brono-8-f -1 - car boxyet hoxyl -2 -3 4 5
tetrahydro, be zoth| azep| ne Sodi um hydrOX| de %_? 045. ,° 1. 13 ol was
"added to a ! e 1 pheayla7-mie 8: 2.3.4.5-tetrahydro-1,5-

- 3-ethyl 16-phe azz E,om) 8- [1 (et hoxycar bonyl)et hoxy] -2, 3, 4, 5- tetrahydro-1, .
- 5- benzot hrazepr.ne" thod 1; 0.050 g, 0.090 mml) in EEOH (4 m, 95 % and -
heat-ed under rIai‘tluum hyklnb;ade (0.@62g) w25 a8dedHo(DsoRutivn)of els diasl 6855- aalbdty[rESt of

t he .sol vent' ved u reduc pressure. The crude product was = =7
extracted ¥ - fEtho Wg%ﬁgo’% 23-S0Bydog . pbeuastigazepine e

P/ € G.B? U g%'@e?god mwﬁga@%@&% E ﬁﬂy/ﬁzé)gﬁlé 6l f nﬁg&gg)%gpuggﬁ(bﬁ)%%
_ '4 1 1) 1. 35addeg@nd mosmqﬁtjgy solzergsva(s d@m@\kd)i unged@dGce8Pressuse. Thb cruﬂe pﬁ)dﬁct%as( m
4 Z@ [glﬂ‘lflejdl_lgy' H?L(%Ql\/fe(l% tg @vc%e} 21er compou(n%l 0. zfd{g') g (9% &/f as a white solid. NMR

(CD30D) 0.75-0.85 (m, 6H), 1.00-1. 30 (m, 8H), 1. 35 1.55 (m, 4H), 3.20 (s, 2H), 3.65 (s, 3H),
3.70 (brs, ZH), 4.50 (s, 2H), 6.50 (s, 1H), 6.90—7.3_0 (m, 5H), 7.40 (s 1H).

- Method 7

201 1-D10xo—3—butv1 3-ethyl-5-phenyl- 7-methox1—8~ethoxycarbony1methoxy-’),3,4,5—tetrahydr0- '
1.5- bcnzoﬂuazemne

A 1 1-D10x0~3-buty1— -ethyl—5-phenyl—7-mcthoxy— -hydroxy-2,3.4 S-tetrahydro-l 5- -

: benzotluachme (WO 9616051; 1.0 g), ethyl bromoacetate (0,50 g), soditim carbonate (1,2 ) (e
and tetrabutylammomum bromide (60 mg) in MeCN (15 ml) were refloxed ovenught The

25 solvent was removed Under reduced pressure and the residue was extracted (DCM/H;O). The
‘organic layer was separated and the solvent was removed under reduced pressure. The residue
punﬁed by chromatography (DCM/EtOAc (90:10)) to give the title compound 1.2 g (98%).
- NMR (CDgOD) 0.75-0.85 (m, 6H), 1.00-1.30 (m, 8H), 1.35-1.55 (m, 4H), 3.20 (s, 2H), 3.65
(s, 3H),3.70 (brs, 2H), 4.50 (s, ZH), 6.50 (s, 1H), 6.90-7.30 (m, 58, 740 (s, 1H).
30 o '
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1- Di oxo- 3-butyl - 3-et hyl - 5- phenyl - 7- brono- 8-[ 1' - phenyl -| ' - et hoxycar bonyhhnet
- hoxy]_ 2 3 4, 5-tetrahydro-1 5-benzothiaze tine Ethyl a-bronpphenylacetate
.(0.139. q), (1 ( 0.200 g) and tetrabutyl amoni-um brom d%E&’c%ﬁ%?@S%)lomr.e

added ‘to a sol utlon of 1, 1-di oxo- 3-butyl et hyl - 5- phenyl -
: hydroxy 2,3,4,5- tetrahydro 1, 5- benzothla'gblne (WD 96/16051; .0.200 g, O0.442
mol) in MeCN (6 ). The suspension was heated under reflux overnight '
‘before theMethaddt was - renmoved under reduced pressure. The crude: product
was extracjedn, ' )

(HGX Et QAc= T s Sl & HILH1IE LG a =il O YIELEAX V=g ;vn._._!_ dro-
sol id. NVRLS-Hebz@highpir® 611) 0.95-1. 65 (m 811) 3.00-3.15. (m 211),-
3:50-3.80 (m '1"54"5“_211 3:70-3.80 (2s, 31-1), 5.60 (s, 1H), 5.65 (d, 111)
7.00-7.60 (m mmylxtuseoﬁ%l B-dimxorhutyl-3ehyl-Shahengd7-hromo-8-hydroxy-2,3,4,5-

1,1-D | -] t hoxy1-
25 & o8, RS S E (WO o RAARTE0 S e BRSO G B e
-added to acabbnstd OF ©f te&aliutsillaﬁﬁﬁm&nh Beathids (RODY) mIVeCN ( 10 mi) were refluxed for :

~phenyl -7-bronp-8-[1"'-phenyl -1' - et hoxycar bonyl net hoxy] 4, 5-t etrahydro- i
5- benzot hi 59%1?@@%{%@ rgmoyed undes redycerbiresaves. JThe sxtiure/wma(tmoned 3m).

it Ur e waee et PO B Mo MGG VRE bRl B B %?&Eﬁ%“(@%g .
2 Wi t o Sotekine MRy DA cHookoBraphy (mclvma)omzsoao% divet(title obfdpound - -

o o0 7 98 ok efBhony FotRBodingd o 74Y e, 38501 Fad Tuef . %)(m %1)5%6(33 1)

- Di oxo- 3, [ t X I - s
5 et rahydﬁlﬂﬁ@%%ﬁﬂg% gzdggllggf(gHﬁfﬁt:@oyn%gZ??@e qu : , Na2CCB

(040 g) and tetrabutyl ammoni um bronmide (0.030 g) were added to a solution

of 1,1-di 0t mngdl but yl - 5- phenyl - 7- met hoxy- 8- hydr oxy-
2,3,4, 5-t2¥-)-a§ry'd1- -1, 5-benzot hi azepi ne. (synthesised by the of W9616051"

for the 2 llgumoﬂm%ugM-&BﬂSQEénﬁﬁTﬁﬁaﬂmmeﬂ% -ZOU Ffe 19,5~
3- butyl g et hyl anal ogue; 0,400 g, 0.927 mmol) in Me 10 : e -
suspehsiL D 188 ‘under reflux overnight before nost of the solvent was

renoved under H20)
reroved under LEIEREEISHERy ThRoAT HdRaRE AEL MR IARLED RS 120
title Corrptﬁtmliy(ﬁo%lmb@zéthgazbm Mﬁmﬂ 886.34 g) and sodium hydroxide (0.3 g) were '

dissolved in ethanol and the mlxturc was heated to reﬂux for 1 hour. Acetic acid (1 ml) was

. added and the solvent was removed at reduced pressure. The residue was partitioned between
20 DCM/H,0 and the Qrganic-layer was separated and dried. Trituration of the residue with n-
hexane gave the title compound 0.29 g (90%) as a solid. NMR (500 MHz) 0.7-0.8 (i, 6H),
, 10-17(131,81—1),3 1—32(m 2H) 3.6 (brs, 2H), 4.6 (s, 2H), 6.9-7.1 (m, 4H), 72(m,2H) 75
(s, 1H). -

25 Method 10
1 |, 1-Dioxo-3-butyl-3-ethyl- S—Dhenvl-’!—methoxv- ~carb0xvmethoxv—2 3.4,5-tetrahydro-1,5-
 benzothiazepine o= 7 |
7 1,1-Dioxo-3-buty1—3-éthylﬁ-phenyl-’?-methoxy¥8-cthoxycarbonylflmethoxy—z,S,4,5~
o tetrahydro-1,5-benzothiazepine (Method 7; 1.2 g) was dissolved in ethanol (20 ml). Sodium

30 hydroxide (0.5) di_ssoived in H,O '(1 ml) was added and the reaction mixture was warmed to
40°C for 30 min. Acetic acid (1 ral) was added and the solvent was removed at reduced
pressure. The residue was partitioned between DCM/EO and the organic layer was separated

and dried. Trituration of the residue with n-hexane gave the title compound 1.1 g (97%) as a



==

5 (m 611), 0.95-1.65 (m 81D, 3.00-3.15 (m 2H), 3.50-3.80 (m 21213 JUn. 7005
3.70-3.80 (s, 311), 5.60 (s, 1H), 5.65 (d, 111) 7.00-7.60 (m 17H),
8.05-9.20 (d, 1H). Method 6 ' : : , \

1, 1- Di oxo- 3W® /it | - 5- phenyl - 7- net hoxy- 8- car boxvnet hoxv- 2 prtHGeBi/05s54

" 5-tetrahydro-1 5- 10 benzothi azepi ne Li LI1[)4m hydr oxi de (0.062 g) was ‘added
. to a sol utlon -of 1, 1-di oxo- 3, 3-di but yl -

[ ?ﬁ%@%xﬁsﬁﬁg@%ﬁ@%? 2t o R SR 2
AcOH ( o 5 618)5 (mg}nadm@ 280 06 405 LHP 7.0 hel1gn 7vie@t mys’ shgmmed S4Rdem). r educed

preéssure.. The crude product was 15 purified by HPLC to 'give the
title compound 0.408 g (96 96) as-a \hite soli-d. NIVR (CDSCD) 0: 75-0. 85 (m

- 611), 1. Oon%ﬁf%dgﬁ] SH), 1.35-1.55 (m 4H), 3.20 (s, 211), 3.65 (s, 3H),"
3.70 (brs 50 (s, 21- 1) 6. 50 (s 111), 6.90-7.30 (m 511), 7.40.(s,

1H) . . Met Bod.17D#30-3.3-dibutyl-5- -2.3 4. 5-tetrahydro-1.5-

1, 1- Di oxo- ﬁ butél - 3 et hyl - 5- phenyl - 7- met hoxy- 8- et hoxycar bonyl nmet hoxy- 9
- 5-tetrahyd ot hi azepi ne -

|, 1 -Dt oxo- 3- but yl rah droI
T 5 benzot hi. aze%l%%m?&) ég%ggg% gl"f’%}&&%(—ﬁ @Wn%gggfgﬁaﬁy‘% g? Y

sodi um car bmmiaaz(epnﬁ Qq))nthemsaahby ﬂetuf%&ﬂ&l@ﬁmfm tlhﬂ‘ctmm!gibﬁlﬁng 6@311@1)3 eﬁhyMeCN
(15 M) were.refl rnl he 25 'sol ed under, reduced
pressure aftPPEE: 2@5@? YI}E?’EHMP q‘% V? é%q’d”@q agpmpte, (gL
separ at @0 gnrB.o Aansl laﬂ@f&: aﬁﬁ[{&xﬁﬁﬂ RIS RRCYye

_purified Eﬁ chrona?ograpﬁw?IDCM Et mgmaéig@ﬁ%q?%l ve ?ﬁg&tﬁﬁlggu{:o ound

1. 2 .g (98%20 mipikhe cigiem) was refugeddsr 2 hpms ehd th.t:n@@amr&ed ongergadutid pﬂcs@ﬁ"e.l 55

(m 4H), 3 6 0 0 &5
R I N R i (S R NE RN W
PCT/ GBQJ/ Otindet recif23d pi‘&hh@dﬂﬁ rdsidue was purified by column chromatography . The product ‘
1- Di oxo- 3- buty] - 3- et hyl - henyl - 7- br ono- 8- et hox car bony| met hox\

B ey s St e NG AL (IR B dnatifl compomd 22 § (939, NMR 0.7-0.8

1,1-dio b, l{- t Ayl 821@/ QX Y.

t et rahygrgogtn &i%elnoz,gtgh(?gzlgm %?%z@lbgigg%i 330(?1 2}%l’hypllél(’S [N0) 7aocg a(fné

(0,14 g), §Hdul|ﬁr(s,dﬁ)bonate (0.3 t et rabut yl anmoni um broni de (0.02 g) in

MeCN (10 nt) were refluxed for 4 hours The-sol vent was renoved under
reduced pressure. The residue was partl tioned : :

- Methods 12-13

4.

The following compounds were synthesxsed by the procedure of Method 11 using the

”0 appropnate acid and amine (source not indicated where commercmlly available).

Meth Co_mppund _ M/z . : 1 SM

12 g _ 538 | T Meth | .

o —_—

_ - Enantiomer 1 - ' _




bet ween DCM H20 and the organic | ayer was separated. The sol vent v%f% JUN 2005
evaporated and the residue was purified by chromatography (DCM Et QAc,
.90:10) to give the title conpound 10 0.34 g (95%. NMWR (500 WMHz) 0.7-0.9
. (m 6H), 1, Qvéﬂ;gao()gﬁ] 1111) 3.2 (m 21-1), 3.6-3:8 (brs, JLP%T/G 1215%53
2H), 4.7 (s, 211), 7.1 (m 311), 7. 15 (s 1H,1.3 (m 2 Bf
:111). . Method 9 .
1, 1- Di OXO- et yl-3: et hvl-5 phenyl - 7- _brom) 8- car boxymet hoxy 2 3 4 -
5-tetrahydt 81 5| 15 beifzot hi azepi ne - 538 Meth
1, 1- Di oxo- B- but yl|- B/e\th - 5-phen | - 7- br ono- 8-{et hoxycar bonyl rret_hoxy‘-z 3,4,5
tet'r ahyd. rp- 1, 5- Qenzotthi azepi ne é\ybt hod 8_0.{34 g) and sodi um hydr oxi 8é
(0.3.g9) wefe  didsolved im._ethang~and e m'xture‘was heated to reffux fo
1-hour. Acptic adid, (1 m) eg and the sol vent was renoved at _
_reduced pressure. The resi gu . partiti oned between 20 DCM H20 -and|t he
organi c | ayer wag separat%’d and dtTed. Triturjation of the residue wif{h n-
hexane gavp the tlitl e conpoun 29 g (9099 as a solid. NWMR (500 MHz) .
: ‘ 6F : ; 3132(_n1 211), 3.6 (brs, 211), |4.6
(s, 2H),-6}9-7:1|(m 411), 7. 211) .- (s, iH 25 Method 10 1 :
1-Di oxo- 3-put yl - 3- et hyl - 5- vhenyl - 7- net hoxy 8-car boxynet hoxy- 2, 3, 4
5-tetrahydf o- 1 5- Bvanimtidri2zazeoi ne : - ‘
sty He3agthyl - Sophenyl - 7- net hoxy 8- et hoxycarbony| met hoxyi2. 3. 4
5- tetrahydro 1 5- benzot hi azepl ne (Method 7; 1.2 g) was dissolved in -
et hanol (del um 30 hydroxide (0.5) dissol ved in H20 (1 m) was
added and t i‘on mixture was warmed to. 40C for 30 min. Acetic acid (1
m) was addb@-Rings-Bl3edibatyephemady-trenp\chrbdx IAEREHERIo-1e residue
’wa$ ‘partitioned between DCMJH20 and the organic layer was. séparated and
dri ed. Trlt%ﬁgé-?—rlh@ﬁ—%i—the residue with n-hexane gave the title- corrpound 1.1

g (37 a5 2 21 DigRRss dR RS BRARL RETLCROM daRaho kGRSl R
. .:2‘3|]-|)1 3 65 ‘@tfgta'd(fml Smg)thmapl(iG(M@hbd 11; &.2g,(388 ﬂ'.lltﬂQD \Zra@dlésolvéﬂlllﬂ):thaﬂolJ(ISd
5 bty - OB Ok pos 5l @%%‘%%%#B&H&/’i%ﬁﬁ?]%% e imture pansERddor 5.

benzot hi azef0 mén drdomid &u&rﬁb&j&ta&hd 2, ml) was added. The solvent
phenyl - 7- br orpo- 8 hydr oxylfb; -tetr ﬁdr)o- 5o engg?r‘lffléz\hé%sevgporatedunder

(synt hesi s dgdpspdirssye av@%mn@ae W@rextma@te@ w&h@t@mwwtgr The B9 A< ayet wyd
10 separated, dried and evaporated under reduced pressuze to give the title compound 2.0 g
(95%). NMR. (500 MHz) 0.7-0.8 (m, 6H), 1.0-1.5 (m, 12H), 3.2 (brs, 2H), 3.7 (bts, 2H), 4.7
(s, 2H), 7.0-7.3 (m, 6H), 7.4 (s, 1H). | |

Method 15
151 1-Dioxo-3~butvl-3—ethvl-S-Dhenvl-'?-isopropoxv-S-carboxvmethoxv-2,3.4.5—t_glrahvdro-1;5—
‘benzothiazepine

To 1sopropy1 alcohol (12 ml) was added sodium (115 mg, 5 mmol) and the -
‘ temperature was then raised to 80°C to let the aloohol salt form. After all the sodium was
'di_s_sdlved 1,1-dioxo_—3—bufyl—3—ethy1—5 -phenyl—?—bromo—S;carboxymcthoxy-z,3,4,5-tetr£1hydr0- -
20 1,5-benzothiazepine (Method 9, 100 mg, 0.2 mumol) was added in one portidn. The reacﬁon
was then refluxed overnight, and then cooled to room tempérafure and quenched with acetic-
acid. The solvent was then removed under reduced pressure and the residue was dissolved in
water and MeCN (70/30) and partially purified by HPLC, The residue was dissolved in
ethylene glycol and NaOH (500 mg) was added. This reaction mixture was heated to 125°C
25 overnight and then cooled to room temperature and quenched with acetic acid, and BtOAc

(100 ml) was added. The ethylene glycol was removed by washing the organic layer with



“anal ogue; 2.0 4.16 mmol), ethyl bronpacetate (0.84 g, 5.03 mmol), %Bdﬁww'ﬁ
carbonate (2.0 10 g, 18.9 mml) and tetrabutyl anmoni um brom de (80 ng, 0.25
~mmol ) were added to MeCN- (20 m). The mi xture was refluxed for 2. hours and
t hen evaporm/sgmjer reduced. pressure. .The residue was extlr@lqég di%sh

DCM wat er . The DCM | ayer was separated aRggevaporated under reduce

. pressure. The residue was purlfled by colum chromat ography .. The product :

: | ut ed 9010 the titl 2.2 939
N 65+ 6 apthit B doe TP e b 18 s e QSncemisy %%?‘%Qs?,dup s

211),. 4.3 2dBovedo A d
12- )13 The ?ggiln.l1 ovmawr?gVe ?vgﬁl:]edt;ﬂﬁoﬁap%g%?, %Sﬂsgl(@édqgmg%qloce urefgf(mﬁl@-]ﬂo >

11 using th rZ(St%H)a@ﬁd (zm @ B ém( E5H dofe(si2H), 613 (s AtFEx 686612

commerci a 3%#1 und Mlz SM 12 0 538 Meth "o0so 83 9 1 ~
y Enaritiorr@( Zfa?'UKQDZB%EWO 0051 PCT/ GBO1/ 05554 -105 13 .O ) .538

‘Meth s 84 \\ Br Enantionmer 2. Mthod 14 1
1- Di ox6- 3. 3-di but yI - 5- phenyl 7- brono- 8-car boxyrret hoxv 2 3-4 5- tetrahydro 15

( benzot hlm.‘i_aé_S

1, 1-Di oxo-g 4, 5-

tet r ahydr o= Y =1 =, s —ei~s s ol ved
i'n et hanol te drod] 5-b ﬁegl n 1.5 m vvater) vvas added to the solution
and the mxturewg &%rredfor mn a roomtegerature Acetic acid (2
m) was added. ¥ e rouREs3- @b&lp%wph%@éﬂulﬁe@whhm hﬁﬁk@ispﬁés%int@raéﬁdrot he
resi duejges, aflg / separat ed, .
dried and e?/?g%%at edg%}r%édéehrhetﬁ& uce s(?%pr‘éssure togggl:%/de ?ﬁ&e (}i@ﬁ (,)Orrpound 2.0

g (95%. mqtsmommymorammeasq mg, 6.5 ,rﬂmﬂla,]mlﬁydnons sotifitih cadboRaté 560 mgH).7
3.7 (brs, l%mo:B ethyl gron&oacetat@(ﬂ 14 ngl ZQg ngmol) an caesmm cargonag'e 20 mg, 0.06 mmol).
This reaction mixture'was then stm'ed overmcrht at 80°C. Then the solvent was removed '
‘under reduced pressure, water and DCM were added and the agueous phase was extracted
. 15 three times with DCM. The combined organic phases were then dried, concentrated and
| purified by flash chromatography [DCM : EtOAc, 1:0, 9:1] to give the title compound 600 mg
'(99%).. NMR (300 MHz) 0.8-1.0 (m, 6H), 1.0-1.8 (m 11H),2.2 (s, 3H), 3.2 (cj, 2H) 3.75 (brq,
2H), 4.3 (g, 2H), 4.75 (s, 1H), 6.7 ‘(s, 1H), 6.95 (t, 1H), 7.05 (d, 2H), 7.25 (t, 2H), 7.3 (s, 1H).

- 20 Method 17
- L1-Dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-carboxymethoxy-2.3 4.5-tetrahydro-1,5-
benzothiazepine | | -
- To 1,1-dioxo- 3~buty1—3-ethyl 5-phcnyl—7—methylth1o-8-eﬂloxycarbonyhnethoxy- _
23 4 ;3-tetrahydro-1,5-benzothiazepine (Method 16; 478 mg, 0.95 mmol) was added THFE (15
25 ml_), water (3 ml) and LiOH (34 mg, 1.4 mmol). The reaction was then stirred for 1 hour. Then
acetic acid (0.2 ml) was added along with water (10 ml) and DCM (10 ml) The aqueous layer
_ were then extracted three times with DCM. The combined organic phases were then dIi-ed and
concentrated to give the title compound 450 mg (99%). NMR 0.7-0.9 (m, 6E), 1.0-1.7 (m,
8H), 2.2 (s, 3H), 3.2 (q, 2H), 3.7 (m, 2H), 4.8 (s, 2H), 6.65 (s, 1H), 6.95 (t, 1H), 7.05 (d, 2D,
30 7.25 (t, 2H), 7.35 (s; 1H), 8.4 (brs, 1H). :

P e
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¥



Met hod 15 15 1, 1- Di oxo- 3- butyl - 3- et hyl - 5- vhenvl - 7 27 JUN 2005
I sopr opoxy- 8- car boxynet hoxy-2 3 4 5-tetrahyddro 1 5- benzot hi azenine To

i sopropyl al cohol (12 m) -was added sodium (115 ng, 5 mmol) and.the

t enper at ure was then rai sed t.o 80C to let the alcohol salt form After all
the sodi um WAS 2154901 ved PCT/GB01/05554

1, 1- doxo- 3- but yl - 3- et hyl-- 5 phenyl 7- brom-)mlcar boxymet hoxy- 2 .3,.4,5- tetrahyd
ro 20 1,5 benzot hi azepine (Method 9; 100 ng, 0.2 mvl) was- added in one -

portion. Th¥idgraris-99 was then. refl uxed overnight, and then cooled to room

‘t enper at ure and- %uen Ched.with acetic= acid. The solvent was then renoved
under reduced pr b@tﬂlbwmmmunéswdmynEsmmd@jdhwpmcaMewﬁl\@thmﬂriﬂ us@Nhe

(70/30) and_parti i fied by HPLC re5|due was | v

et hyl ene gl yﬁ% % ‘ﬁg%'—i[ qfﬁ)}% Wheﬁ? EOTPBIRTTR il lflg)reéﬁc?ﬁ§w°
heated to 18%@@&@5@@}9%3 and dhen: &&%btﬁql Whs pePRiink8 BRE Zaﬁélfrﬁe%ﬁbn time
quenched w t cetic acid, and EtOAc (100 m) ‘was added. -The ethylene
‘glycol was PEre¥EIA®Y washing the organic.layer with 21.JUN-2005 "
W102/ 5005 PCT G.L;GSS'_'::- 166 ereteHe—wet—ef hee—it eSS Hre—oF garr'ru s
was then cpREh: ?’é‘ﬂo‘é’l’l the residue was pur|{™M&d again as above tg ‘

~the.title Qgpoupd ng (41T % NVR (300 MRZ)sfp.7- L. O (+m;, o1I), I ?‘ﬂ,’t&r

(m 151), 3.2 (q} .z 3.5 (m 2H), 4.3 (m L-1) 4.6 (s, 2H), 6.35

111), 6.9517.2 {m : m 2H), 7.5b (s, 1H. 5 Method 16 11

1- Di oxo- 3=but 1-3-et‘_gm ren | -7-meth |thip- 8 thox carbon Irrethox -2 3
4 5- tetralydro-[l 5- hiazepi ne To

- 7-met hyI thj o- 8-hydroxy-2, 3,4,5-tet rahydr
o- 10 .1, 5- penzot hi azepi hMet hod 25;.500 ng, {1.2 mmol ) was added MeQN (30
: ( tet r fgbut yl prmoni ume om' de (30 ng, 0.08|nmol), anhydrous sodi um
carbonate {500 m et hyl bronopacetate (0.14 m, 1.26 mol}) and
caesi um caf bonat gﬁtﬂ%oﬁﬁ 0 06 nmml ). This reéaction nmxture was then
stirred ove¢ngl ghf atoB80C  Then the SOl vent wagsfgnoved under 1educed peth
pressure, -yater pnd wer e added and t he aqlileous phase was extractegd 15
three tine$ with The comppned organi c phases were then dried, 13
concentrat ¢d and| purified_bystlash ¢hromatogiaphy [DCM : Et OAc, 1:0,{ 9:11
(99% . NMR|(300 IviHz) 0.8-1.0 (m| 6H),

to give thg title conpo 800 _ ). 8- 1.
1.0-1.8 (my 11H)| 2.2 ( )l (q, 211) 3]75 (brq, 21), 4.3 (q, R1-1),
4.75 (s, 11-1), B.7 (& 895 (t, 1H), 7.05 (d, 2H), 7.25 (t, 21-11),

7.3 (s, 11) | f

. Enantiomer 2

1, 1- di oxo- - but yI'- 3- et hyl_-

Method 20 ‘
1 -D1oxo-3-butvl—3~ethv1—5—phenv1-7 mesvl—8—ethoxvcarbonv1methoxv-2 34, S—tetrahvd:o-

1 S—benzotluazepme

10 To 1,1-dioxo-3-butyl-3-ethyl- 5-pheny1—7-methyltlno—8 -ethoxycarbonylmethoxy-

. 2,34 5-tetrahydro-1,5-benzothiazepine (Methed 16; 122 mg, 0.24 mmol) was added DCM 3
ml), water (3 ml) and potassium carbonate (120 mg, 0.87 mmol). The reaction mixture was
then cooled to 0°C and m-chloroperoxybenzoic acid (160 mg, 0.51 mmol) was added in one
portien. After 5 hour_s the reaction was quenched with DCM and saturated sodiufh hydrogen

15 carbonate solution the aquecus phase were then extracted three times with DCM. The

~ combined organic phases were dried, concentrated and purified by flash 'chromatography

[DCM : EtOAc, 9:1} to give the title compoimd 46 mg (35%). NMR 0.7-0.8 (m, 6H), 1.0-1.65



20 Met hod

17 21 JUN 2005

1, 1- b oxo- 3- butyl - 3- et hyl - 5- phenyl - 7- et hvl t hi o- 8- car boxvnet hoxv-2 3 4
5-tetrahydro-1 5- benzot hi azepi ne To.

"1, 1- di oxo- 3WP3/5008L et hyl - 5- phenyl - 7- met hyIth| o- 8- et hoxycar bgm]ybmﬂsesey-
"2,3,4,5-tetrahydro-1, 5- benzot hi azepi ne ¢(WB8hod 16; 478 ng, 0.95 mmmol) was

: added THE

react | on ues, VRRSSIG! HaHGS dhol by 96 SRSl 1 903 7o) papoded

al ong with water (10

(15 25 n1) water. (3 m) and L|O—|(34rrg 14mm|) The

yer Wer e

extract ed i3 (mi ¥y A Sh2HCM  The conbi.ned orgam ¢ phases were then dried
and: concentrated to gi ve the title conpound 450 ny (99% . NVR 0.7-0.9 (m

611), 1.0-
'21), 6. 65-

(s, ‘1H),

Met hod 1§ 1d -Bigxofbirtylsd-ef - 0 |
;lg g@ .t he. approprl at e aC| d and am ne (source not |nd| cated where

Met hod 17
_comerci al

1.7 (m 8H) 2 (s, 3H), 3.2.(q, 211), 3.7 (m -2H), 4.8 (s,

21 JUN -20[ 15 WO 02/ 50051 PCT/ GBG / 05554 - 107-
. gy 1 m 3 "

e) except two  equjval ents of LiOH was used and the

extracti-on was oIt Ra{ERE- 3a£dcﬁt33m®p9r£ﬁeﬂﬁa%b@tstaﬂ& yoarbday e aidQAL3 4 Met h

.Corrpound Mz SM 18 510 Neth® HO VO

Enantiionmer 1 19 0 510 Me

No~ Vo 13fetgghydp- llsﬁ-benzeﬂmepmq:éMegm@Ohé@nmaO ﬂ@s Diosl) ¥@s Jadded’!/‘HF (5 ml),
3=ethyl - 5- Qvt}i gi nﬂf %Sﬁﬁbl-?(lﬁt ar bqf]%g?etarc} on w%s ‘s?’ttr?:'eds for (ithro%?z\allgt{ t?ten

1, 5-benzot hiaz

10

ni-ne
excess acetic acid was added to quench the reaction. Water and DCM were added and the

aqueous phase was extracted three times with DCM. The combined organic phases were dried
and concentrated to glve the title compound 40 mg (91%) NMR 0.7-0. 85 (m, 6H), 1.0-1.7 (m,
8H), 32(m 2H), 3.3'(s, 3H), 3.8 (s, 2H),49(s 2H), 5.0 (brs, 1H), 705-7 15 (m, 3H) 73-74

A.(t 2H), 75(3,11—1),76(3 1H)

15

‘ .Method 22 (Preparatlon 1)

.20

. 1,1-Dioxo-3 3= d1butvl~S—Dhenv1-7-methv1thto- -carboxvmethoxv& 3.4.5-tetrahydro-1.5-

- benzothiazepine

1,1-Dioko-3 3—d1buty1 5-pheny1—7-bromo-8 carboxymethoxy-?.,S 4 S-tetrahydro -1, 5-
benzothiazepine (Method 14; 500 mg, 0.93 mmol) was dissolved in DMF (10 ml). Sodium

- methanethiolate (200 mg, 2.85 mInol) was added and the mixture was stirred for 2 hours at

25

30

50°C. Acetic acid (0.4 ml) was added and the solvent was evaporated under reduced pressure.
The residue was extracted with EtOAc/water. The BtOAc layer was separated, dried and
evaporated under reduced pressure to give the title compound 450 mg (96%). NMR (300
MHz) 0.7-0.8 (m, 6H), 1.0-1.6 (m, 12H), 2.2 (s, 2H), 3.2 (brs, 2H), 3.7 (brs, 2H), 4.8 (s, 2H), ,
6.6 (s, 1H), 6.9-7.1 (m, 3H), 7.2-7.4 (m, 3H).

Method 22 (Preparation 2) )
1.1-Dioxo-3,3-dibutyl-5-phenyl-7-iethylthio-8-carbox ymethoxy-2,3,4,5- tetrahydro 1,5-

benzothiazepine
A solutlon of NaOH (4.67 g g 116 mmol) in water (10 ml) was added to a solution of

1 1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio- 8- ethoxycarbonyl-2,3,4,5-tetrahydro-1, 5-

' Vbenzoth1azep1ne (Method 114; 15.45 g, 28.71 mmol) in EtOH (160 ml). The solution was

M&hoéi@) 95 (t, 111),.7.05(d, .21), 30 7.25 (t, .213), 7.35
111 . -

£ &



10 To 21 JUN 2005

1, 1- di oxo- 3- but yl - 3- et hyl - 5- phenyl - 7- net hyl t hi o- 8- et hoxycar bonyl net hoxy-

. 2,3,4,5-tetrahydro-1, 5-benzot hi azepi ne (Method 16; 122 ng, 0.24 mmol) was
'added DCM. (13 mq) water (3 mil)-and potassi-um carbonate - (120 ngy; 0.87 .
mol ). The MEAHI%BH ni xture was™ then coghed to 0C and PCT/GB1/05554

“m chl or oper oxybenzoi c acid (160 ngy, 0.51 |) was added in ane porti on.
~After 5 hours the reaction was quenched with DCMand saturat ed sodium .
hydr ogen 18imed fu r?patlmnabltoum tempbﬂamre.(jﬂmub/ephwme:emmi ridenrekitedomessret dnde e

t ith,DCM..Th d, trated d
e i
conpound 48138 38 With VR Qnd 1 Brlte éc}&t&ts%erg%agﬂa@p : ‘
WD. 02150051 PCT/ @&GBA /05554 -108 (m 11 3'“,1 3.2 (q, 211 3 S, 3.7
(brs, 1H), ‘@omBntrated2q give the. tBle(comppizd (m 2 98 %)res 23tije, povitie2- NMR QSD&MHH)
.5 (. 1

5 (s DS Po) BTy 0 99 70 1R 2200, L RS 250,365 (o 20),

7

I

5-t et rahyda:gb (3; 2l 670N 123 EBMe.3D 13.20 (s, 1
1, 1-di oxo- 3- bu(?ylﬂg et trgyl ﬂg o, o, & hox
t

(5 m), &goé:hsrg and LiOH (10 ng, 0.4 mmol). The reaction was stirred
for 1 hour 0 excess acetic acid was added to guench the reacti on.
- Vater and DCM wehe fallsigidg andipdunds veslgaursiphbbetheasordicatMdhédezre tines

wi th DCM. The conbi ned organic phases were dri ed and concentrat ed to give
the titH8 aHen Apusing the eppropmgiragid And axpine ﬁﬁurmot indigated whergy,  '811),

3 2 5—(91 lgl%amn%fc%ﬁ?gv%'igle) écc?gt(tﬁazt f%-lje)ac]tmgl %vegesgﬁ rfn)ed 9t566t9l21(39tr t%]ﬂ})é:'i%e and’ |
g/edlhggt §|2 (IPWC?Mfmeﬁlﬁndbdthhonoﬂ& - thoxy—2 4_ 5. tety Qh\lrlr o

benzot hi ag éﬁ?the “Compound . L M7z T SM

1, 1- Di oXo{gz3=dibut WWWW_[EU e%’ -
| ,5- 20 b¢nzot hiiazdpi ne (Met hod 14; 500 ng, mmol ) was di ssol vedjTn DM

(10 m’). $odi um| "fet hanet PM)I ate

mxture whs-stifred Ps
t he solvefft was evapor )
extractedjiw th Kkt CAcKwater

00 ng, 2.85 mml) was added and th#s

at
er. reduced pregsure. The residue was
he Et OAc.| ayer Was separated, dried and

U

evapor at edl undel reddce esSure to give thg title conmpound 450 ng (96% .
NVR (300 ' : :
7 Enantlomer
24 S+ - ‘ 478 ' Meth

.Ho’lH P _ o N B '_19'

Enantiomer 2 - ~ , ' , - -

Method 28 _
15 1,1-Dioxo—3—butv1—3-ethv}—5~phenv1-7-methvltfliojs-hvdroxv—Z,B,4,5—tetrahvdm-1,5-
benzothiazepine o
To 1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-bromo-8-methoxy-2,3,4,5-tetrahydro-1,5-
benzothiazepine (W09616051; 600 mg, 1.29 mmol) were added DME (5 ml) and sodium

phenyl - 7- mesyl - 8- ethoxycarbonyhnethoxy 2 3 4, 5-
et r ahydr o- 1., 5-benzot hi azepi ne (Met hod 20; 46 ng, 0.085 mmol) was added THE'

50C. Acetlic acid (0.4 ml) - was adged énpl.



25 MHz) 0.7-0.8 (m 611), 1.0-1.6 (m 1211), 2.2 (s, 2H), 3.2
3.7 (brs, 2H), 4.8 (s, 2H), 6.6 (s, 111)69-71(m3|—|),7
3H). Method 22 (Preparation 2) .

| ,-1- Di ox0- 3W® abi/dned1y| - 5-.phenyl - 7- met hylthl 0- 8- car boxynet hoxyp(_Q['/éB(ﬁ,o'05554
5 tetrahydro-1 5- 30 benzot hi azepi ne A s@j@tion of NaO—l (4. 67 -,116 mmol)
~in water (10 m) was added to a solution of 1;

Lo oo, Bt aor Y Z ARV KOs el don aLigny ‘?Cﬁ‘:é?quﬁ bEbhE ¢
e 5ol UL on A B0 50N V8035 o L AR bl A0

for 30 mn_at roomtenperature. The solvent was renoved under reduced
pressure aHeredio rpewteruperaiige pra-axcess aaetis asid weerdded gnickiindhe ractipnens kapte -

aqueous. | ayer ups, %&gg% tgroécp”ﬁ&gum [ %Og}%é&egécen?‘%g ?Vé’t&gﬁ Sﬁcg ]lgjvbe&f ﬂ/ere

or ganic extracts were wa étitle

conpound5( 4dde28nd the%%;u%usqﬂxaee whs é}ﬁraﬁteulﬂl&e@ ufﬂ&Rw(xﬁ(Edi&dZ ‘I‘h5 c&ﬁﬁﬁhﬂ Bdganic
0.65-0.80 (m 6H), 3. 65

(bs, 21-1) Phasgs yere(\gashzw)wtheﬂaﬁer, (lged am)con@ﬁn@@teﬂ l@éer(wﬁu@d)pmgrez q Eesideey) |

. “Method 2 f
et T3, b hebntioh by Haldlir AERRUAGRY 15CR SMBACS A3 X dPRuLEAGRMMGS of

not i ndi cabédg (Eﬁ%")eNM}bmﬁéFQ:S §hn| §Hp 085+ ab(m) 81OxB.4(1t, 2HR 8.6 (bey, CERGLTDEs 1MBr e

per f.or med e Met hod 24 for extended reaction
time. Met h%éﬁg@b gb@'zi%\/l%aé g}ﬁ%ﬁgﬁﬁ)m 00 18 s ~u%b Enantlorrer 1 24
00 478 Ngth HO' o . 19 Enantiomer 2 . Method 25 15 1 -

1- Di oxo- 3- but yl - 3- et hyl - 5- phenyl - 7- net hyIth| o- 8- hvdroxy 2,3,4,5- tetrahydro-

| 5- benzoMetheddbne |
. 1.1-Dioxo-3.3-dibutyl-5- G
benzottuazegm '
To 1,1-dioxo-3 3-d1buty1-5-phenyl~7—bromo- -methoxy-2,3,4,5-tetrahydro-1,5- -
15 benzothiazepine (synthesised by the of W09616051 for the corresponding 3-buty1-3~ethy1 _
- analogue; 40 mg, 0.08 mfnol) was added DMF (2 ml), sodium methanethiolate (60 mg, 0.85
- mmo}) and sodium borohydride (60 mg, 1.6 mmolj. The reaction was run overiﬁght— at 60°C.
~Additional sodium bgrohydﬁde (60 mg, 16 mmol) and sodium methanethiolate(60 mg, 0.85

mmol) was added and the termperature was raised to 120°C. The reaction heated at this

henyl-7-methylthio-8-hydroxy-23.4.5-tetrah dro-1.5-

20 ternperature for 4 hours and then cooled to room temperature. Then acetic acid was added
under a flow of nitrogen, through sodium hypochlorite overnight. Water and EtOAc was
added and the aqueous phase was extracted thrée times with EtOAc. The combined organic
phasés were washed with HClll(lM),_ dried and concentrated under reduced pressure. The - '
residue was then purified by flash chromatography [EtOAc : heptane, 1:4] to give the title

25 compound 0.34 g (93%). NMR 0.7-0.9 (m, 6H), 1.0-1.6 (m, 12H), 2.2 (s, 3H), 3.1 (s; 2H), 3.4
(s, 2H), 3.7 (brs, 2H), 6.7 (s, 1H), 6.85-7.05 (m, 2H), 7.2—7.4 (m, 2H).
Mthod 27

2-[(2R)-2 (t-Butoxvcarbonvlammo)- -phcnvlethanovlarmno]ethanesulghomc acid

30 ammonium salt
2- Almnoethancsulphomc acid (740 mg, 5.91 mmol) and (2R)-2-(z-
butoxycarbonylannno)~2-phenylacetlc acid (1.09 g, 4.34 mmol) were dissolved in DMF (20
ml). DIPEA (2.8 mli, 16.1 mmol) and TBTU (1.53 g, 4.78 mmol) were added and the mixture



To 21 JUN 2005

1, 1- di oxo- 3- butyl - 3- et hyl - 5- phenyl - 7- br ono- 8- met hoxy- 2, 3, 4, 5-tetrahydro-1, 5
- benzot hi azepi ne (W9616051; 600 ngy, 1.29 nmol) were added DVF (5 m) and
~.sodium 21 J (,72%@ WD 02/ 50051 PCT/ GBOL/ 055554 -110-.ul eth (450
‘g, 6.42 nmol e reaction was then heai d to 60C for 1 h%@?}éﬁfﬁ‘mﬁ L
- bath was then heat ed- to 120C for 4 hours. To quench the reaction, the

t enperature was llowered to room tenperature and excess acetic acid was

added - qui-cl ¥ SUFrRE fprakaurost GRES. Theprlveny ae pvaporatesint s¢dused pregove. fIﬂmwglue

"sodi um hyp

agueous phg‘géH ﬁeﬁ Er:f)gé)%: g%’}@g"é:v\ﬁé ifi aﬁ%cﬁ/%%am%%cgmidgﬁﬁéﬁa%b g%?é

~ phases vveretovlé)@!ibds ehatrlt to'gitve the ke ﬁﬁa@dhdd@@@ﬁ@r(?:n%Q U@%CMH)
pressure. ?g 1 S%% V\?S then purified by flash chronat ography [

EtOAc, 9:1]%P% 31 o-13-8108 (B & (bry Bg7.287A5 (mSHIR 0. 65 0.8.(m
6H), 0.951.6 (m 8h), 3.1 (q,.211), 3.6, (brg, 211), 6.75 (s, 11-1), 6.8
(t, 111), 6.9 (d, 2H), 7.15 (t, 211), 7.55 (s, 1H). 10 Method 26 ,

1,1-Di on-wyl 5- phenyl - 7 met hyIth| o- 8- hydroxy 2,3,4,5- tetrahydro 1,
5- benzot hi e To ‘

1, 1- di oxo- F3=EtER 1 E h¥8lidr o 1 515

Rkt acep 'h§|e %%E?)%ﬁ‘émg"o’%%%m“w %@‘9{2 i‘ﬁﬁ‘%ﬁﬁﬁn@%‘%ﬁ@
et lhanet hi GireipenipgvsalgMetiog27; 58bie, 241 mdb was 6132@%}1111@1@&0&@0 ) aritl e

T A -
o) 55 198 254 Xl 655 0 OB A e st

was_added, athdlideftaitit WADRIBYAT £1dNBS réRii6R Vab MIoWRGo sRE FreRCirRshERRH at
t hics. 20 teglperature for 4 hours and then cooled to roomtenperature. Then

acétic aci doRaeraduecde Sﬂlﬁﬂ@rwaf vppevatse ahradpengemossuter Bhgresidudivasthen
" hy. pochlori d ueous ase
- was’ extr actl{é:%Sétatﬁéede‘ih%ﬁlil ér)r%g W %{ﬁ%&ﬁ %e corﬁ)tl%nteilggI gan%“gndf)g%gs %%‘We

washed wit rbuhﬁlb(ilh@opgldthbeehcand themedmt}rmﬁdmmetbandtﬁd weetop Has slilvesd t&'la&nd
resi due S tgﬁzn. rified fI ash gjﬁ raphg/ [ Et OAc . hept ane,
ief iRt

. give the M&%t ApEAatgree 2§ eyanorajeq #hreducpyl pressuge. ]DEEJ An

1211 2.2 oD » adde
Ty ), 6252, io Cﬁ]x?nés a&i%ldlaxﬁisth% %J;&tgr@vmwﬂs S 1?ora?e3\i/eja% rec«):lt Beed 71§1Q£s§re FhidwasGegeateds

2-f(2R)-2' chaﬁ{lémmm\l}’@fllh@)ﬁ@ gl\phbmmlmdmmdéﬁﬁm@ @5 resiainiiponi ¢
AaC| d 30 a%w&% 81’%1—13opropylcthylammomumchlonde NMR (D;0) 1.35-1.38 (m, 15H), 2.96-

3.12 (m, 2H), 3.21 (q, 2H), 3.50-3.80 (m, 4H), 5.11 (brs, iH), 7.45-1.55 (m, SH).
20 |
‘ ‘Method 29
1.1-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-[N-((R)-1'-phenyl-1"-
) methoxﬁfcarbomlmethvl)cé:bémovlmethoxv]—2 3.4 '5~tetr'ahvdro—i 3-benzothiazepine

_ 1,1-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8- carboxymethoxy—2,3 4,5-tetrahydro-
25 "1,5-benzothiazepine (Method 22; 250 mag, 0.49 mmol), (R)-2-phenyl olycme methy} ester
'hyd:ochlonde (120 mg, 0.60 mmol) and DIPEA (300 mg, 2.3 mmol) were dissolved in DCM
S (10 mi) and the mixture was stirred for 5 min in r_ooni temperature. TBTU (210 mg- 0.65
| mniol) was added and the mixture was stirred for 30 min at room temperature. The solvent

~was evaporated under reguced pressure and the residue was placed on a column and the

30 product was'eluted with DCM/EtOAc (90:10) to give the title compound 306 mg (95%).
NMR(SOOMI—Iz)O’FOS(m 6H), 1.0-1.6 (m, 12H), 2.1 (s, 3H) 3.2 bzs, 2H), 36—3 8 (m, 5H),

4.6 (ABq, 2H), 5.6 (d, 1H), 6.6 (s, 1H),69-75(m 11H), 7.9 (d, 1H).



~ 2- Ani noet hanesul phonic acid (740 ng, 5.91 mmol) and (2R)-2-(t- 271 JUN 2005
but oxycar bonyl ani i no) - 2- phenyl acetic acid (1.09 g, 4.34 nMmpl) were
dissolved in DV (20 nil). DIPEA (2.8 m, 16.1 mml) and TBTU (1.53 g,
4.78 mol ) We&/MPded and the m xture 21 JUN 2005 . WD 02/ SO®ET/GB01/05554

PCT/ GBOL/ 05554 -1i 1- was stirred for.2 hddRs at 60C. The sol vent was _

- evapor at ed at reduced pressure. The residue was purified by preparative
HPLC usi ngm dBCHI-48moni um acet at e buf fer gradi'ent (5/95 to 100/ 0) -as

el uent to -give e t|tIe compound ‘589 (3299 . NWR (CD30D) 1.43 (s, 9H), -
- 2.85-3.0" (m 2 lipyigg 6emapeynds weye Syglﬂﬂ;ﬂé@fi y thiekproceru@mf Method 26 uﬁﬂglhe 5
Met hod 28 é&ﬁnﬁé agld aﬂmaﬂﬁn@(soﬁggﬂé’tl 1%31@%@&) Wh%rné' c%%)xgér&%ﬁ}? ?1321'1&]8%5] éfcef}é’ tlhdat

anmoni um sa

2-[(2R)-2' tqare&ﬁmmawbowbmmzhammmﬁhémwl ami no] et hanesul phoni ¢
acid an M sal-t—(Mst-hod 27 529 ny ool ) was dissol ved i n Et OAc
hleth e

(20 m). aj @ommde was cool ed in an |dﬂvﬂmm/z Hydr ogen chl of Sne
gas WwWas- bug@|e0 HIUUg} the |caut|un, t+he—i-ae gﬂ+ —AaS reﬁnvnd and‘ hp _
reaction yas all pwed Lo stand for 30 ninutes |48 7 COsREY Oat- 0P dm, ThMeth

sol vent .was evappr at reduced pressure. 1 r£giy t ‘
“redissolved in B OAc n1) an(g gool ed in ar I?le)efga?ﬁénm @gzs’chl D%Izde
‘gas was agai n _ buis: TN -g Fre act| on, t3ﬂiE,33és,t2H)rBwaé)rs myed and

t he reaction was| al |p%ed t’o : or- 30 1 emper at ur e.

The sol veht was pvapor at-ed®at T effticed pressuie 4n}l‘i&_7g Hir)'rpo% added anj
the mixtufe was fevaporated at reduced pressune.7.EhiE), W57 BRRE LT tWw ce.
The m'xtuevvaslyophilisedto Jilve the title ound 563ng 5%
containing 1  equivalent of di-isopropylethyl grﬂ*ﬁg- iUfr}achI or | de NI\/R (p20) |
1.35-1.38 T51T), 6- 3. 2 (T 288 21% t 41
5 11 (brs %Irnb 71 45- 7G5 (m 511). 20 Met hod 40 ML, ED;0D} 075095 1| Mt | &
1- Di oxo- 3| 3-di but yl - 5- phergyl - 7- meg Iyl t hi-o- 8- fl‘(h]((jﬂ’) -110_1;3@an; 21 |22

met hoxycaf bonvl negh iR 8.4 5-tetrahydro-1 _
5- benzot h| azeni ne o . |6 3H),3.2(, 2H), 3.7 (s, SH),

1, 1- Di oxo} 3, 3-diput yl - 5 phen 7-iret hyl t 76 ¢ t : Lt et r ah
ydro- 25 I, 5- benzot hi azepi i él( N@%d 22; 250 r?gcﬁ@ %m?gﬁ?’)i}ﬁ é?‘ts,

(R) -2- phepyl gl ycji ne nmethyl ester drochl ori ¢ddH)129-70p(m BHO mmol ) and

DI PEA ( 30P-+g—2—3-mpl)—were dissolved in DEM (10 m) and.the mxture wak

stirred fa:i’i-S min in eQgom tenperature. TBTU mﬁm@z,cmemmmgms'mw
and the n xture was stijrred for 30 mn at roc rant gﬁ?elr&ti%r( lgﬁ? 2s,)ol ve%

o 5 (s, 3H), 3.2 (s, 2H), 3.75 (s, 5H), | and
ho® Nﬁ”\:ﬁé'}q:cm 4.7 (brs, 2H), 5.7 (s, 1H), 6.7 s, | Meth
° ; N Not, | 1H), 6.9-7.4 (m, 6H), 7.55-7.8 | 71
HC @ﬁﬂﬁn '
33 | 0.70-0.85 (o, 65D, 0.95-1.75 (m. | Meth
A | 8H), 1.55-1.75 (24, 3H),3.05- |2
~0 ﬁj\/ o | 3:30 (m, 2H), 3.55-3.90 (m, 2H),

S
“ o] C:C[ >C/\ 3.70-3.80 (2s, 3H) 4.75-4.90
i} B e - 1 (2q, 1H), 5.60 (d, 1H), 7.00-7.55
] o | (m, 12H), 7.80-7.95 (m, 1H)




“was evaporated under reduced pressure and the residue was placed @t dUN 2005
colum and the 30 product was eluted with DCM Et QAc (90:10) to give the
title conpound 306 ng (95%. NWR (500 MHz) 0.7-0.8 (m 611), LO-1.6 (m
.1211) 2.1 2 brs, 211), 3.6-3.8 (m 511), . “(ARQ. 1)... 5.6
(d, 111), 6‘(‘?0(2%8'@{11) 6.9-7.5 (m 11 -éi 9 (d, 111) 21‘%?%@%%#5“
02/ 50051 PCT/ GBO1/ 05554 -112- Met hods 3 IA?S" The fol | ow ng conpounds were -
synt hesi sed_hy thp procedure of Method 29 -using the appropriate acid and

anmne (soue ng ted where conmerci al | 9.65v083 ah) &), 9)96e]p65théMethhe _
reaction |ti fled to 2 hours for soj h npouind NVR|
or.mz S ' osog(m”@@a%%ﬂéﬁﬁﬁfﬂfgﬁ 2H) ,
2.2 (s I l\/Ez
4.7-4, 5.7 Cl(%’? (s 1%1)535%8%%[5?%32@@% 1.45 (4,
1H 3 .93@? Ve o | ~f (26, T, 660 (6D, 3.664d-6{(m ]
12H), 3C NH CH3 o -HK A~ 311) (Sns.5H): -
G N oH), 5.8% (s> 1 6.7 (s, H%ﬁfaoﬁ@jﬂﬂﬁ 32 F E|F
(300 Mz, | C 0.75-0.9 Meth 61-1), 119926 (fi amy 12H), 2.2 22| o (s
3Hy, 3.2 (s, 2H)|, 3.75 (s, 5H)/ d HAOMNH Cl—é47(brs 2H) 57 (s, {-
1H, 6.7 [s, Meth 3 0.NCH3 1H))6.9-7.4 (m 7.55-7.8.71 . H3C | .\ (ih
4H) 3 | . | (CD30D)O75-0 §5 (m, 610, Met_h
» E Ni,o o 100130(111,8H),135155(m _
- TN Dﬁ}q: 4¥0), 3.20 (s, 26D, 3.5 (5, 3H),
| M, ST 3,70.(s, 3H), 3.75 (brs, 2H), 4.60
A | | | (ABq, 2H), 5.55 (s, 1HD), 6.50 (s,
1H), 6.95-7.40 (m, 10H), 7.50°
s, 1H) |
36 707 4 Ex 12
Q
/‘Oj\.’“ N’LH QP
o " o S
37 0.75-0.85 (m, 6H), 1.00-1.60 Meth
__ ¢ o (m, 126D, 3.20 (s, 2H), 3.60 s, |6
& e HJH p 3H), 3.75 (brs, 2H), 375 (s, 3HD,
oﬁsm_ 4.55 (ABq, 2H), 5.85 (d, 150,
~o N 6.40 (s, 1H), 6.95-7.45 (m, 9H),
@ | 7.55 (s, 1H), 8.05 (d, 1H)




33 0.7070.85 (m 6H), 0.95-1.75 (m Meth 811), 1.55-1.75 (2d, 3H??! 3UHs20%
H 3.30 (m 2H), 3.55-3.90 (m 2H), OO S~ 3.70-3.80 (2s, 311) 4.75-4.90 B
| N (2q, 1H), 5.60 (d, 1H), 7.00-7.55 6 (m 12H), 7.80-7.95 (m 1H 21 JWN
2605 WO 0WOWBSM05PCT/ GBO1/ 05554 -113 34 0.65-0.85 (m 61DPCO/GHD1/MSBE Mot h
i, (m 8H, 3.00-3.15 (m 2H), 4 .0 N -1%P 3.50-3.80 (m 2H), 3.70-3.80
- pHps (25, 3H, 5.60 (s, 1H, 565 (d, gr | N. 1H) 7.00-7..60 (m 17M

8.05- I 8|39 (2d] IH): (CD30D) 0. 75-U.85 (

1 00-1.30|(m 8M 136 X556 (m 6 Mo 411), |3-30" S&E%Dw?%]sﬁ?én S%éth
3.70 (s, BH); 3.775 @ts? ), 4.60 \ (ABq, 121&),,2@@531&)@,3201);,,2}? shpfs, |
11, 6.95[7.40 (fn do 50 (s, 11) 36 \ 107.4 Ex 12 O 37 ol 85 (n

6H), 1.00}1.60 Meth ¥ N 121Q;L,§) 3.20 (s, 32 (brsa2iEh 380 (s63Mp 410 O p

3H). 3.75|(brs, pH), G. 7§ (& - 5 SJD
‘DaN 6.40 [s, 1H)| 6.95-7.45 ( H)W(c,, g,)ﬁ-@ 58@ (gulﬁfljp,)és% N
20115 g 02/ 50051 PCT/ GBOTH! N \— | 1H), 6.95-7.45 (m, 10H), 7.95

1 (d, 1H)

(500 MHz) 0.7-0.8 (m, 6H), 1.0- | Meth
1.5 (m, 128D, 3.2 (m, 2H),3.7- * |14
3.8 (m, 5H), 4.6 (A.Bq, 2H), 5.6
(d, 1H), 6.8-7.4 (m, 10H), 7.5 (s, N
1H) | e

13®

20 | (300 Miiz) 0.7-0.8 (o, 65, 1.0~ | Math

HO - ‘
‘Q\T I g 1.6 (m, 12H), 3.2 (brs, 2H), 3.7- | 14
| ¢ BrD }Q 3.8 (m, SH), 4.6 (ABg, 280), 5.6
o : @ | ] (d, 1H), 6.8 (d, 2H), 7.0-7.4 (m,
o sme@ 1)

Tai | ? 7664 (M-(-butyD+2H) | Bx 12
O 0 :

42 9 739.3 . | Ex 38
0 o ' ,

. Q ) JJ\/O OQS’I :

] L1 S adt |




-114- 38 0.75-0.85 (m 611),1.00-1.60 - (m Meth F 0 1211), 2.20 (<% 3P 2005
3.20 (s, 211), 22 ~0 H3.75 (brs, 211), 3.80 (s, 311), 4.60 0 0 S (ABq,
2H), 5.90 (d, 111), 6.65 (s, 111), 6.95-7.45 (m. 1011), 7.95 | (d, 111) 39
HO. (500" MHz 8 (m 611);, 1.0- Meth o", 1 5 (m 12M ),
3.7- 14 o?&m(sogs%ll 4.6 (ABg, 211), gls? N-J (d%c%i(%nlmélé 7.4
(m 1011), 7.5 (s, / 111) 40 (300 M) 0. 8 (m 611) 1.0- Meth HOB HN'
\;S 1.6 (m--1211) 3 2 (hrq 211), 3.7- 14 00 3.8 (m Sl—h 4.6 (ABg, 2M '
5.6 :clr @ 11B) , . (d, 211), 7.0-7.4 (n]66% / 811), 7.9 (d, 111)Meth
'766.4 (M {t-buty])+211)JJEx 12 o0 b4~ 42 7393 Ex 38 00 0 HH HN o) -22Ito :
.21 JUN ZW6 WO Op/ 519051 Pc5r/ GBO1/ 05554 115- 43 667 Meth 22 :

J@Oo\’:
s

a 3 A TIEx1s |
' ' _"\OLH.. /I\N‘ok Q, 0 _ : 1

45 - 9 | — [7225 | Meth
e e . - | | 109

Method 46
1.1-Dioxo-3-butyl- 3-ethv1 5-phenyl-7-bromo-8-[N-((S)-1'-phenvl-1'-
methoxvcarbonylmethyl)carbamovimethoxvi-2.3.4 S—tetrahvdro 1 5-benzoth1azemne -

5 1,1-D10xo-3-buty1—3-ethyl-5-phenyl—7—bromo-8-carboxymethoxy—2,3,4,5—tetrahydro—

' .1,5-_bénzbthiézepine (Methodré; 50 mg, 0.098 mmol) was dissolved in DCM (2 ml). Methyl .
I(ZS)-amino(phenyl)acetate (19 ﬁlg, 0.12 mmol) and DIPEA (0.068 ml, 0.39 mmeol) were

. added and the reaction was stirred for 2 minutes, TBTU (42 mg, 0.13 mmol) was added and
the rmixture was stirred for 1.5 hours at room temperature. Thc mixfure was put on a pre-

10 packed ISOLUTE column and eluted with 10 ml DCM/EtOAc 8/2 to give the title compound
60 mg (93%). M/z 657.5.

= .

Methods 47-62

The follo_wing compounds were synthesised by the procedure of Method 46 (except
15 that the reaction times were overnight) using the appropriate acid and amine (source not

indicated where commercially available).




"0 0 44 724 Ex 18
Hw ~-0~s~.
1. 1- Di oxo- 3-buty

- 5-benzot hi azepi n
1, 1- Di oxo- 3-buty

\OA NOH O .\"S HH 0 45 722.5 Meth O°N.J~p p° pzle'émm

OrN OH Mthod 46

| - 3- et hyl - 5- phenyl -
e b

| - 3- efhyl 5- phenyl

7-brono-8-fN-((S)-1'
nethoxycarb&ﬂ?OMﬁmﬁWI)carbanDyInethoxyl

_phenyl -

2 3 4 5- tetrahydro 1PCT/GB01/05554
- =116~ ’
7- br ono- 8- carboxynethoxy 2,3, 4, 5 tetrahy

dr o- 1 5- @ s—orssotre
DCM (2 m L. t hy -anlno(pheny_)acet %% 0.12 ninol) ang™ PEA
(0.068 m §40.39 mo added and TNE [rggaat 1 on Was strrred ror -2
m nut es.. TBTU (4R 13 mmol ) was added and the mxture was stlrreéﬁ?OI
1.5 hoursjat roow1te er ture The m xturg was put on a pre 10 packefl0o
| SOLUTE c@l um ang- g HtOAc 8/2. to give the title
conpound {60 ng {93% H 6' £t hods [47- 62 - The fol |l ow ng conpoupds
wer e synt hesi sed| by t he prxreo f Met hqd 46 (except 15 that the
reaction fines were overnight) ing the gppropriate acid and anmine [sourcg
not indi ¢gated where comer ci avai l ablle). 21 JUN 2005 WO 02/500p1
- PCT/ GB01/ 95554 -{116- Meth Conpound NMR or [Mlz SM 47 609.4 Meth /o ofo\so
10 - O 1-, | 4gH Map 48 625_.. 4 Meth 6254 Meth
| . |17
’ /O O\g’kf\
49 ] 685.3 Meth
o 0 o 14
O
Br‘ N :
50 ‘ 609.4 Meth
qﬁﬁ' ‘ 10
I@i@cf\
51 E 6374 [ Meth
o | 15
2 @j}d




Ooa /017 ~ N ~0\ OHN v D<~ 49 685.3 Meth 0 0 14 0 A~o @ HIEMN 2q
50 609.4 Meth c) it 0 04 10 HHOTrN- MO | /\N51 637.4 Meth oo 0 15
JOHN-OO N H1 21 JUN2LX15 WD 02/50051 PCT/ GBO1/ 05554 -117- 52 657.4

Meth -0 00 g orfshediN Or1 53 1:685.3 Meth . c) 0~.0/0 14 Ofdbllyosssy

117 -
[52 . [e1d “Meth
. j\.,o"%#o- : o 2L
O T
o’”T, | %N .
53 | T 6853 | " [Meth
: J\, o | 14
: O
2 B e . T [0.73°0.95 (m; 61D, 0.98-1.78 (m, | Moth
| o j\/o of | 80, 3.12-3.28 (m, 26D, 3.6-4.0 (m, 9 and
- s I:F )C/‘ 5H), 4.60 (ABq, 2H), 5.79 (d, 1), | Meth
R e ' 6.0 (brs, 1H), 6.54 (dd, 1H), 6.83 (t, | 74
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TEluent was DOM/EIOAC in a stepwise gradient from 10070, 971, 8/2
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Method 63 -
1,1-Dioxo-3 3—d1butv1 S—phenvl—'? methvlthlo-S (N-{ (R)- 1'-nhenv1 1-[N-(t-
5 butowcarbonvhnethvl)carbamovl]methvl }carbamovlmethoxv)-z 3 4. 5-tetrahydro-1.5-

benzothiazepine | o
1,1-Dioxo-3,3-dibutyl-s-phenyla’/-methylthio-s-[N-((‘R)-1‘-phehyl-l'-
carbdxymethyl)cérbamoylmeﬂmxy}—2,3,4,5-tetrahydro-1,5¥bsnzoﬂ1iazepine'(Exmple 1;110
‘mg, 0.17 mmol), glycine tert-butyl ester (30 mg, 0.23 mmol) and DIPEA (120 mg, 0.93
10 mmol) were dissolved in DCM (2 ml). The m1xture was stirred for 5 nﬁns at room

temperature. TBTU (72 mg, 0,22 mmol) was added and the mixture was stirred for 1 h at
._room temperature. The solvent was evaporated at reduced pressure and the residue was placed
~on a column and the product i;_vas eluted with DCM/EtOAc (90:10) to give the title compound
122 mg (94%). NMR (300 MEz) 0.7-0.8 (m, 6H), 1.0-1.6 (m, 21H), 2.2 (s, 3H) 3.2 (s, 25,
15 3.7-4.0 (m, 4H), 4.6 (ABq, 2H), 5.6 (d, 1H), 6.4 (t, 1H), 6.6 (s, 1H), 6.9-7.5 (m, 11H), 8.1 (d, '
1H). '

Methods 64-69

The following con{pounds were synthesised by the procedure of Method 63 using the

20 appropriate acid and amine (source not indicated where commercially a_vailable).
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21H), 2.2l (s, 3H) 3.29 2I—|)0 &5 317-4.0 (m 4H); 4.6 (ABq, 211),:5.b (d,
1H), 6.4 [t, 1111), 66(so e J9-7.5 (m j{11H), 8.1 (d, 1H. Methogs
64-69 The| fol | o ng conpou we synt hesi §ed by the procedure of Me} hod
63 -using fhe 2p approprlaé id and ami ne {(source not i ndi cated whefe ‘
‘commerci-ally avpilable). 21 2005 W) 02/{50051 PCT/ GBO1/ 05554 - 120} Meth
Conpound NVMR orf Mz SM. 64 756.1 Ex 22 N, Nj).. 65 H (CD30D) 0.75-0.8p.(m

" 6H), 1-_ 1-1658 2, (CD;0D) 0.75-0.85 (m, 6H), L1- |Ex2
' 1.3 (i, 8H), 1.4 (s, 9H), 1.45-1.55
(m, 4H), 2.15 (s, 3H), 3.25 (s, 2H),
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6 | | T 19379 (M-HY - Ex 2

67 Os o O “[7964 | Ex 1
| OINH S]@ qu |
. MNTSO T d .

0 . . .
[e8 Ovo_ O I R
QINH"SD )q o '
- HNTO : , ' '
7/&,0 A ; B 7 : , -
o OWL . : : '

69 - 0:0 o ' Ex1




OH), 1.45-1.55 H , Dcic (m 4H), 2.15 (& IMp 20

1 ,S 1.3 (m 8H), 1.4 (s,

3.25 (s, (2H) H) 3.75 (brs, 1H), 3.85 (s, 2H), 4.7 (ABg, 2H), 5.5 (s, 1H),
6.7 (s, 1H), 6.75-7.35 (m 9H), 7.4 (s, 1H 66 .937.9 (MH Ex 2 H|
"HN-HN -a :x_ 67 00 0 S 796.4 Ex 1 NHHN O 10 0 68-00 o_s Ex 1. .NH.. HN O
1.0\ / “6@07630851@ Ex 1 NH1, S trNQ j 010 21 POVGERNSHISSND

- 02/ 50051 PCT/ GBO/05554 121.- Method 70 ]12 : :

1- Di-oxo- 3- but yl - 3--et hyl - 5-phenyl - 7- br onp- 8- {N—[(S) 1 phenyl 1

Ldi et hoxyo 79l ) met hyI | car banoyhnet hoxy} -2,3 4 5 tetrahydro 1,5

benzot hi az
1, 1- dIOXO-

'\r;idkil)vl%mo tNhF@% %'?tgheggffl' .
!dlethoxyphosphogg )methvﬂcarbamovlmethoxv} -2.3.4.5-tetrahydro-1 5-benzoth1azemne
The title compound was synthe31sed from 1,1-dioxo- 3—buty1 3-ethyl- S—phenyl 7-
5 bromo- 8-carboxymethoxy-2 34,5 -tetrahydro 1,5~ benzotlnazepme (Method 9) and diethyl (S)
' ammo(phenyl)methylphosphonate by the procedure of Example 33. NMR (600 MI-IZ) 7. 77—
- 7.72(1H, m), 7. 47-742 (34, m), 7.36-7. 27 (5H, m), 7. 14 (1H, s) 7.10-7.03 (2H, m), 5. 55~
5.48 (1H, m), 4.63-4. 51 (2H m), 4. 14- 4.02 (2H, m), 3.99-3.92 (1H, m), 3.81-3.60 (3H m)

3. 22—3 10 (2H m), 1.65-1 25 (8H m) 1. 19—0 95 (6H m) 0.78-0. 73 (6H, m).

. 10
Method 71

4—Tr1ﬂuoromethxl-oc-methoxycarbonylbenzylamn
' 4—Tnﬂuoromethy1 Ot—carboxybenzylamme (1 4 g, 183 mmol) and tlnonylchlonde

FgCheN

- were added to methanol (8 ml) and the mixture was refluxed for 2h. The solvent was
15 evaporated under reduced pressure The residue was snspended in diethyl ether and the
product was filtered off, washed with ether and dried fo glve the title compound 034 £ (69%).
NMR(EEOOMHZ DMSO- d5)33(s 1H), 5.45 (s, 1H), 77-79(m,4H) 9’75(b13 3H)

. Method 72 . :

20 1.1-Dioxo-3-butyl-3-cthyl-5-phenyl-7-methylthio-8-(V-{(R)-1'phenyl-1"[N-
(ethoxvcarbonvhﬁethvl)ea'rbamovﬂmemvl}oarbamovlmethoxv)~2,3,4,S~tetrahydro-1,5-'
benzotmazegm

1,1-Dioxo- 3—buty1 3-ethy1~5—phenyl—'?-methylthm—S [N—((R) -1'-phenyl-1'-
ca:rboxymethyl)carbamoylmethoxy] -2,3,4,5- tetcahydro 1 5-benzoth1azepme (Example 38,52

25 mg, 0.082 mmol) and glycine ethyl ester hydrochloride a8 mg, 0.129 mmol) were dissolved
in DCM (2 ml) and DIPEA (0.70 ml, 0.42 mmol) was added. After stirring at ambient
temperature for 5 min TBTU (34 mg, 0.11 mmol) was added and the mixture was stirred for 2

hours. The solvent was evaporated and the residue was purified with flash chromatography
(DC_M:EtOAc 10:3) to give the title comp'oupd 50 fng (88%). NMR (500 MHz) 0.86 (m, 6H),

30 1.10-1.75 (m, 8H), 1.28 (m, 3H), 2.23 (s, 3H), 3.19 (g, 2H), 3.75 (m, 2D, 3.99-4.25 (m, 4HD),
4.64 (q, 2FD), 5.64 (m, 1H), 6.35 (brs, 1H), 6.69 (s, TH), 7.03 (t, 1H), 7.09 (d, 1H), 7.29-7.52
(m,7H), 8.10 (d, 1H).
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5 brono- 8- car boxynet hoxy- 213, 4, 5-t et r ahydr o- 1, 5- benzot hi azepi ne (et HY4- 25§5
and di ethyl (S)- am no(phenyl)nethyl phosphonate by the procedure of Exanple
33.. NW\R (600 MHz) 7.77-. 7.72 (1H, in), 7.47-7.42 (3H, n) 7.36-7.27 (5H,
n, 7.14 (1%l o0B300s17. 10-7.03 (21-1, m, 5.55- 5.48 (1H, (2H,
m), 4.14-4.02 (2H, m), 3.99-3.92 (1H, m).123.81-3. 60 (3H m) P%Igés‘g”"gg"o;
- (2H, m, 1.65-1.25 (8H n), 1.19-0.95 (6H m), 0.78- 73(6Hrr) 10 Met hod

71 4-Trif M@? Qﬁ%hvl a- met hoxycar bonyl benzyl-am ne

4-Trifluor - carboxybenzyl anmine (1.4 g, 1.83 mmol) and

"t hi onyl chl_dgl- %m%-&uﬁM%vﬂ-Q-dmﬁﬁaﬂﬁietK@thm-a—@E{ggLﬁ“%h@h&flt PTR’ (as ¢ ef | uxed
for 2 h. The sol ver];t was 15 evaporat ed under reduced pres he resi due

was. suspen ¥ 4.5washed

wth etheré‘%@é&@:{f‘g&%%ﬁ&getltle corrpound034g (69% NVR .( 300
MHz, DMSO- (s, 1Hy, 7.7-7.9 (in, 4H), 9.25 (brs, 314)
Met hod 72 20 The title compound was synthemsed by the procedure of Method 72 using 1,1- chox

1, 1- D oxo- 3 bUtl?;J{a ﬁ'\}’ft%l - 5- phenyl - 7- met hyl t hi o- 8- ( (R -1'"-phenyl - T
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- 5-tetrahydegpia [ '
1, - Di oxo- g but y - &wy ﬁzz??lrt]%ﬁdhydx? rfetq%mfc}ﬂﬁazel’ e[(ﬁgctue%eﬁf.) and syl @R)-
car boxynet hmu)gnighda@iﬂngdtﬂehydmgﬂleﬁdé 4, 5-tetrahydro-1, 5- benzot hi azepi ne
(Exanpl e 38; 52 25 ny,  0..082 mmmol) and glycine ethyl ester hydrochloride
(18 ng, 0.129 mmol) were dissolved in DCM (2 nl) and DI PEA (0.70 ni, 0.42"
mmol ) wae Maed7After stirring at ambient tenperature for 5 mn TBTU (34

ng, 0.11 mml} Was added and the mxture was stirred for 2 hours. The
sol vent wad=ievk : S ~ groy] Wwyddaclilogigdsali

R0 (R Ay B AR €
3 3. 19 twdth 2 @.(Z3%0
( |r'n|) 1H) 6(%(15 Efrhgn : |£|) 156:11]1 H@%'%as \%sxls?ﬁrbﬂ%eaglé&ﬂ%h 41‘%1%1;1}{&9, %eg]uxg%or ﬁmﬁﬁs

7.29-7.52 T Fnsolmjlt was evgpqrafed upger r@ycgrmrezm TWWSWGSOIW@HS%@MDSSM

-122. - t b,

s oxowg s seamdyBOAc/isiyl st o ¥eld 355, (R, %) o ity eyt YGR$F00 My (|
net hoxvcar BERED)I3: 7@@3@{) ﬁﬂ@t{y,ll)l&t)aﬁb&rﬁayﬁ tmpll@ybkgqa@qmﬁgyl met hoxy) 2345
tetrahydro 1, 5- benzot h| azepine

Method 75
Methox carbon 1-1'-

20 (9R)-amino(4-ﬂuorophenyl)acehc acid (570 mg, .77 mmol) was dissolved in
methanol (5 ml) and cooled in an ice-bath. Thionyl chloride (2 ml) was added dropwxse and
temperature was allowed to reach room temperature. After 5 hours the mixture was -
evaporated under reduced pre_ssure. The procedure was repeated and the reaction was stirred
overnight. The mixture was evaporated under reduced presdure to give dle title product in a

: 25‘ quantitative yield. NMR (500 MHz, CD30D)3.84 (s, 3H), 5.26 (s, 1H), 7.26 (1, 2H), 7.53 (dd,.
2H). | ' | |

Methods 76-77

" The following compounds were synthesised by the procedure of Method 75 us.ing the

30 appropriate acid and amine (source not indicated where commercially available).
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aqx)mpou]ihe sol vent

crystallised from1b

MRAMRVapor at ed under reauc
net-hanol / Et QAc/ di et hyl

I’ESSUFE

35.5 g (7Q 76 of
5.19 (s, 113),

(R) - 1- (1" {Met'hox
20 (2R) - arp no(4-:
in nethanjal (5

(Siewﬁ\f[ettlllﬁamnmdmct
65-6- 75

ﬁ]&ﬂ%ﬁ% Qnyl‘%?lﬁ*?ﬂom
[ | uor ophenyl ) acetic
M) and cooled in a

(CBROTHA63Ms7 3H), CEIQR) 31,

7
?ﬁg{ﬁ AgQaI 11333 %/Exgﬁh;gro
acid (570 ny,

277 mol)
n i ce-bath. Thionyl chlori

Ler to yield

o(dm 3H),

"Meﬂrylmlmneajﬂ
hvas, di ssol ved

HearboxyRenziha s

added drojpi7se a
After 5 hgurs th
procedure|was re
was evaporat ed, u
quanti tatilve yie

N6-MERBRRIMIATENNES
b mi.xture was = evap

-

hegthathbeanylaming r eac

gjec[rmr\yggx? ed pressu

0 Miz, C

abloy et & SHEaR (5,3 (e

br at ed under reduced pressp
$35 QAED.St45-7 48 (me@EY.ni gh

E&q%'(\éﬁ#ﬁe title produgt

313), 5. 26

Pty

(ph&"ﬂmé)’anetm ur

éna25
id 1 7.26

D~

(t, 211),

?mle@@mnhglgg)da VEthods 76- 77 THe 1ol OW Mg TONmpo
synt hesi sed by the procedure of Met hod 75 usi ng the

30 appro

JIIUb WUIE,r
priate acid

‘and .am ne (source not  indicated where comercially avai-l abl e) 21 JUN 2005
WO 02/ 5005 &QA%O/OSM 123 Meth Conpound NVR SM - 76 '
(S)=a- Meth#?m—n'o—a- (CD3AD) 2.63 (s, 313) 3.81 (s, 313), (9 -a.

| Whtyb3 ] hkik

(et hyl am R4S

,( phenyl )acetic tJ})’ %‘h%ﬁ I&IQj’ 5:%1%024 E droxyp ergy@acg’t%t%)(lgf mg, 0.47 mmo

ine

I 511y

211),

1) and 1 1 dmxo-

3-butyl-3-ethyl- 5-phe11y1— -methylthio 8-carbox3unethoxy—2 34 S—tetrahydro-l 5-.
~ benzothiazepine (Method 17; 185 mg, 0.39 mmol) were d1$solved in DCM (5 ml) and lutidine

10

- (0.09ml, 0, 77 mmol) was added. After stlmng at room temperature for 5 min o—(7-

azabenzotriazol- l—yl)-N NN, ~tetramethy1uromum hexaﬂuorophosphate (208 mg, 0. 55

mmol) was added and the reaction m1xture was stirred at room temperature for 2 hours.
Punﬁcatlon w1th flash chromatography (OCM: EtOAc 10 I——}S 1) gave the title compound
(175 mg, 66 %) NMR (300 MHz) 0.81 (m, 6H) 1.05-1 65 (m, 8H), 1.42 (s, 9H), 2.21 (s 3H),

15

3.17 (ABq, 2H), 3.74 (m, 2H), 4.60 (ABg, 2H), 5.22 (brs, TH), 5.49 (d, 1H), 6.67 Gs, 1H), 6.79

(m, H) 7.00 (t, IH) 707(d 2H),723 -7.30 {m, 3H), 7.40 (s, 1H), 7.82 (brd, lH)

79

Method

The following compounds were synthesised by the procedure of Method 78 using the

20 appropnate starting material. -

Meth

Coempound

Mz,

SM

79

639.3

Meth 17 and
Meth 77




"Total reaction time 5 days Method 78 5 1 2% JUN 2005
1- Di oxo- 3but yl - 3- et hyl - 5- phenyl - 7- net hvl t hi o- 8- f

N-f (R)-a- (t-butoxvcarbonvl)-4 hydroxybenzyl | carbanoyl met hoxy}-2 3

4, 5- tetrahyd\r@oﬂaoﬁﬂbenzothl azepine tert-Butyl ==
,(2R) am no( 4- hydr oxyphenyl ) acet ate (104 _ Hg4 0. 47 nmol )" and PCleﬁBOHO:’DM

- 3-butyl - 3- et hyl - 5- phenyl --7- net hyl t hi o- 8- car boxyrret hoxy- 2, 3, 4, 5- tetrahydro 1
, 5- benzot%&ﬁe (Method 17; 185 ng,.0.39 nmml) were di ssol ved in. DCM (5
rr1) and lu 0 (0 09 m, 0.77 mol) was added After stlrrlng at room
t énper at ur g. : : _—

azabenzotri azol - sphate (208
my, 0.55 ol )M\Bm-écdtdédxwiﬂnylg@cn&aa(dtmcgj 3B thiioD Wi slisbived eeDME (8N and

FyaEne S e e e o
613), 1.85pME ﬁﬂd&s@ﬁﬂc sugpeﬂﬁoﬁ %vas %aél)ed o§ }gs]% d('lgBT[z% 3) 2 %35 ?%ti![gll &@Eg%d%

213), 3.74 (m 213), 4.%60 (ABq,
(s, 111), Shyge batfomaS(mmomd)a,fte? 30 mz(ldmd memxaﬁe Ahs Euﬂ@d fon2 bty befdred4Owhs

) b b o e S o o s e s
. Met h Conposthged\bvens

WD. 02/ 50051 PCT/. @0%05554 124 Met hod
2-j I'( 2R) - 2¥apTixed puethapgh @0 pﬂbfp,ﬂl)lmum@b;alubameﬂﬂﬁd@npmemlepﬁmmpmnms al

t/Bth&a (2D \baslidd@ﬂ Qnd fhe solvehfR teba;?o?ate& S ride ptbBhg00° |

N 2oc Y RaTaRe Bl kel ¢ st £ (R MBS S S SIS,

wi th addi t 6.GR4d) 35788 Kd, afml\ﬂzzzﬂihe}m@wtﬂm IEHSHFRENS)ON was cool ed on ice
and ‘'TBTU (1.24 g, 3.85 mml) was added. "The. ice bath was renoved after 304,
mn and the mixture was stirred for 2 hours before it was filtered and ~
concent r at phthdd g1 N DCM (20% 20 M) was added and the reaction mxture was
~stirred overnight. Et hanol (20 M) was added and the sol vents evapor at ed.
The crude - hddoy ' lsScphier 3 ; '

yi el dedlg hﬁen%ufh;az%' 1Inlae corrpound as a

* 1,1-Dioxo-3-butyl-3-ethyl-5-phenyl-7-bromo-8-methoxy-2,3,4, 5-tetrahydro-1,5-

- benzothiaiepine (113 mg, 0. 24 mmol), Cs;CO3 (170 mg, 0.52 mmoi) and éthyl t‘iuoglycolate
(0.060 ml 0.54 mmol) in DMEF (4.0 ml) were subjected to m1crowave uradlatlon in a Smith
‘Synthesmer at 80°C for 3 min and then at 90°C for 8 min. The reactlon mixture was dlluted

20 with water (250 ml) and extracted with DCM (5 x 10 ml) and collected organic layers were
" dried (MgSO4) concentrated and purified on a short column (petroleum ether : EtOAc 4:1 ->
2:1). The resulung product was dissolved in THF-(2 ml) and water (2 ml) and NaOH (aq 0.5
‘ml, 1 M) was added and the reaction mixture was stirred at room temperature for 2 hours. The
reaction was quenched with HCl (1 M) and the reaction mixture was diluted with water (10
25 mml) and extracted w1th DCM (3 x3 ml) Purification with preparative HPLC yielded the title .
' compound (58 mg, 59 %). NMR (300 MHz, CD;0D) 0.81 (m; 6H), 1.00-1.70 (m, 8H), 3.21
(m,2H) 3.42 (m, 2H), 371 (m, 2H), 3.92 (s, 3H), 688 (m, ZH) 702(m, 2H), 7.23 (t 2H),
7.40 (s, IH)

-

30



110 white solid, 626 ng (71%. NVR (DMSO-d6) 2.4-2:6 (m 2H), 3.2- 3 Y JUH 2008
21-1),4.79' (s, 1H), 6.78 (d, 2H), 7.23 (d, 2H), 8.22 (t, 111), 8.4 (brs;
3H, 9.7 (s, 1H; Method 8111D|ox03butyl 3-eth .
"phenyl - 7- can yIthlo 8- nmet hoxy-2 .3 4 tetrahydro 15 15 T

D eroot hi azeﬁg%@ﬂ%ﬁ 5 PCT/GBmmaaast o
-1, 1- Di.oxo- 3- but yl - 3- ethyl 5 phenyl-? bro}'r% 8- et hoxy- 2, 3, 4 5-tetrahydro-1, 5
- benzot hi Zeﬁl ne (113 nmy, 0.24 nmol), CSICA3 (170 ng,. 0.52 nmol) and et hyl

't hi ogl ycol 060 nil, 054 mml) in DMF (4.0 m) were subjected to
m cr owave |1r1rﬁ . pai | ) 8(? f : t hen_at
90C for 8 FOTT X e LCS ; arboXymethesy -2 and

extracted \tﬂttahgdﬁ@lw §5emom§@meand col I ect ed organic | ayers were dri ed ‘
(MyS™) , concentrat ed and puritied on a short colum (petrol eumether
EtOAc 4:1 -> 2lsyDiopee-putghé-eihihSphemsddtbramo-trabokyaethony-ZBE, X Riraiydrand
wat er (2 sni tN%agél reatlon

m xture v?/as]L 253‘?%}1?‘?e 15@@\/[&1119%%)589 mgi’ur ggél%’%%%u&ée%ﬁip Qi@ Wj{gre IR
quenched waddedHOIDNIF (30 naliidnd btiylrthiaglytolaten0024AE 0WE Snlbl) wia§ dddidt Prha'Rhtiok 10
25 nm) and extracted with DCM (3 x 3 nl). Purification with preparative

HPLC vi el dB¥XUFRaWes subjected dopucmuaysigragiglion tn 9P mittyng f@@l@BHWHﬁO"GIBfD)mﬂ 81"

852 (5 ) oo goh %%f

3-92. (s, 33@&%‘ o m’% “‘&m@"(lmﬁ mof”’;sm ‘{Qa"ﬁ%"“ﬁ}ﬁig% ]‘ﬁ ed 39

21 JUN 2\ with ORI momnm@ﬁﬂmcfmaﬁ&érgaﬁﬁaa dretvBRdirtd (Mgso4) to give the crude

1-Di oxor@ ﬁg ‘K{](é - et hoxycar bon I met hyI t hi o-8

car boxyret ﬁ%"’?f’%u 4’1!53 m% 1,-5- benzot hi azeni né-

1 1- Di oxo- 3- butyl - 3- et hyl - 5- phenyl - 7- br ono- 8- car boxymet hoxy-2, 3, 4,
etrahydro- 5.1, 5-benzot hi azepi ne (Method 9; 50 ng, 0.098 rrrml) and

€03 (51 ho 8 od@#e added to DOVIF (2.0 nml) and et hyl -
th| ogl ycol & . ) » A ( d m xture was
subj ected £&-T re—F ! FRFOOceAN e ileEanYAio-h50C for 5 .
mn. The ' beamethio ﬁi ﬁi:ﬁlo‘ﬁﬁsil Iah,glt ed W|th water (100 m ), nmade acidic

with HC1(1. M extracte ,(3 X 10 n1) and the col l ected organic
| ayers ver é:ldioxs ' morBth ydrpRy-2i eteaiydunti5{ 54 ). Mz

550.2. Net Boghofidaan Y =
1- D|oxo 3- Du[}g -fﬁg%w%é? br ono- 8- hydr-oxy- 2 3 4 5 tetrahvdro 15

The two enantiomers of 1, 1-d10xo—3-butyl-3-ethyl—5-phenyl-7-bromo—8-hydr0xy—

2,3,4,5-tetrahydro- l,S-benz_othiazepme. (W 0 96/16051) were obtalr_led by separation of the
'eorresponding racemic mikture using preparative HPLC. The column used was a Chiralpak
20 AD (20x250 mm i.d., 100m) and the mobile phase was a heptane / IPA mixture in ratio
90/10. The mjected racemate. (17 3 mgin IPA (1 ml)) was eluted with a flow of 10.ml/min
and the chromatogram was followed with UV-detecuon at 285nm. Totally 260 mg racemate

was scparated yielding 121 mg of the ﬁrst eluting enantiomer (Enantiomer 1) and 115 mg of

- the second eldtmg enantiomer (Enantiomer 2). Total yield 91%. Each of the two enantiomers
25 was obtained in 99.4% e.e. '

Method 85

(R)-N-Benzyloxycarbonyl-o-[N'-( t~butoxvcarbonvhnethvl)ca:bamovl]benzvlamme

. (R) -N- Benzyloxycarbonyl—on—carboxybenzylamme (10 g, 35.0 mmol) and t-
30 butylglycine hydrochloride (6.3 g, 37.4 mmol) was dissolved in DCM (200 ml) with 2,6-
lutidine (8.2 ml, .770.4.1 mmol). After stirring 5 min at 0°C TBTU (124 g, 38.6 mniol) was

added and stirring was continued 1 hour 30 min at 0°C and 3 hours 45 min at room

temperature. The reaction mixture was washed with water (2 x 100 ml), dried (MgSO,) and



“benzot hi azepi ne (Enantiomer 1); and 15 1 2% JUN 2005

1- D oxo- 3-

butyl - 3- et hyl - 5- phenyl - 7- br onp- 8- hydroxy-2 3 4 5- tetrahydro 15

benzot hi azeni ne (Enantiomer. 2) The two enantioners of

1, 1-di oxo-

3WRANAN0Z- et hyl - 5- phenyl - 7- br ono- 8- hydr oxy- ' PCT/GB01/05554

- 2,3, 4,5-tetrahydro=l, 5- benzot hi azepi ne. . (343 96/ 16051) "were obtai ned by.
'--separatlon of the. correspondl ng racem c m xture -using preparative HPLC

The cqu
phase ma

S P TR S T BT

(17.3 ng i A?mm DJ)VJH@Sl&S(Em)\@ﬁ daif), qvmct{gdlﬁt)ﬁym ?!gdSQ@?ors

-chronmat ogr
racemat e

amvvas followed with UV-detection at 285nm  Tota

6.13dpess Hdb - 2@l(btsclill‘@ 30744 (of 108k first el uti ng enant i omar-

(Enantlorrer 1) and-115 ng of the second eluting enantioner (Enantioner 2).

Total 'yield 91% .Each of the t wo enantlorrers 25 was ‘obtained in 99.4%e. e.

Met hod 85 Method 86

(R) - N-Ben 0X 'car bortvl a-(N - (t but oxycar bonyl | et hyl )car banmoyl | benzyl amn

e " (R) - N B&azGAl : nathibisarbas eniiemning 0 g, 350mm|) and t.30

but'yl gI yC| ne hy %§OI’I de 7 ed i 200 m )
“with 2,6- luti d&{ﬁ& DaylgEye HXP%@ SI%“myts%Ibet @ ﬁ? I’G@”‘%’Eﬂ%

(12.4 g, 3@16h6ARS) 12V, 32@&%1%95& cﬁEéoNeH'i‘zQEY@H (mt MM% ahd1OMEne %15' at

O0C and 3 hours 45 min at room ‘tenperature. -1he reaction m xture
washed wi-tAdAE18%, 055 2) 906 added, mxdmnyéwgems@ms@ndomemﬂmuﬁv@hemﬁwm

PCT/.GBO

‘t o give 0éﬁwrfsl én}}g ]ltj?lr?h%tle%%§¥%&£ ar%]cn%fglﬁxn%%g'&f\ﬁ% “@%‘155 7a°%%’§‘°8i)

(d, 1H), AdeAfh dpddhe sblﬁénts 1.5@1'& Qvéﬂiﬂrat@d—ﬂc) %tvé ﬂ%&ltfebfoﬁapouﬂé #8.4 g699.%) (KR 8D

6.23 (brs,.

(-R)-a-[N

111), 7. 30- Met hod
W@dt%%@c%ﬂg%ﬁ? Nlﬁlegﬁg}l“) @bh&ﬁamlb%ﬁ%gnaﬁﬁlha SI((R;S, 1H).

N-Benzyl oxycar bonyl -a-[ N - (t-but oxycar bonyhnet hyl ) car banoyl ] benzyl am ne
(Method 85; 12.8 g; 32.2 nmmol) was dissolved in EEOH (99% 200 m) and -
t ol uene (SMemhgdS Pd/ C (10% 0.65 g) was -added and hydrogenation was

Femper af

and t he’ soéa\fﬁ i

NVR (600

at at m)spherlc ressure for 10 5 hours 30 m n. at room
1-Biexo-3 B-dibuiyl, S / gthyl 3-EIN 12 THOWHBHEIS eart h
i i 1] e corrpound (8.4 g, 99 9.

a

s, iH, 7.31-7.42 (m

511), 7.51 ( br sl, 14]]1])}:0-3l\ﬂetﬂlhmjrl-87phcnyl-7—methylthlo -8-carboxymethoxy-2,3,4,5 tetrahydro— '

20

1,5-benzothiazepine (Method 22; 50 mg, 0.099 mmol) was dissolved in DCM (2 ml). (S)-
Phetiylglycine methyl ester hydrochloride (24.8 mg, 0.123 mimol) and dijsopropyl ethyl amine
(70 0, 0.401 mmol) were added. The mixtore was stirted for 15 min and then TRTU (38 mg,
0.118 mmol) was addcd The reaction was completed after 1.5h (LC/MS). The crude pr'oduct '
was purified by flash chromatography usin g chloroformetOAc (8/2) as the eluent (88. 6%, |

-55 2 ing, 0.064 mmol). M/z 653.

30

Method 88

1,1-Dioxo-3.3-dibutyl-5-phenyl-7-methylthio-8-[N-

carbamoylibenzyl }carbamoylmethoxy]-2.3.45-tetrabydro-1,5-benzothjazepine

1,1-Dioxo-3,3-dibutyl-5 -pheny1-7—mcthylth_io-8~[N—(S)—(cz—carboxyﬁenzyl)
carbamoylmethoxy]-Zﬁ,4,5-tetrahydro-1,S-bénzothiazepine ('Ekampie 88; 25 mg, 0.039
mmol) and glycine methyl ester (7.5 mg, 0.059 mmol) were dissolved in DCM (2 ml).
Diisopropyl ethyl amine (27 01, 0.158 mmol) and TBTU (15 mg, 0.047 mmol) were added

successively and the mixture was stirred for 2 hours at ambient temperature. The crude

L
T,



15 1 | 21 JUN 2055

1- Di oxo- 3, 3-di butyl - 5- phenyl - 7-nmet hyl t hi 0- 8-[ N- (S) - (a- net hoxvcar bonvl benzyl
) . carbanoyl met hoxyl - 2, 3, 4,.5- tetrahydro 1, 5- benzot hi azepine :

1, 1- Di ox0- 33do@bRessy! - 5- phenyl - 7- met hyl t hi o- 8- car boxynet hOXyPOLZfléB‘!ifo 14etrah
,ydro 1,5-benzot hi azepi ne (Method 22; 50 _Hgy.0.099 mol) was B n
"DCM (2 m.). (S)- 'Phenyl gl ycine- rret hyI ester hydrochloride (24.8 ng, 0.123
mml) and dii sopropyl . ethyl amn 20 (70 ~1, 0.401 mmol ) were added. The
m xture wadTAue Wéﬂp‘ir!ﬁe‘il@ fiash ¢} @aﬁ%@hfmg@%@%ﬁ%@ﬁ@ (3723 apralypnyt TRe Yigdded.
The reacti ?ﬁ??&@ lpcted after 1.5h.(LC/ MS)... The crude product was
purified by C romat ography usi ng chl or of or m Et OAc (8/ 2) as the el uent
(88.6% 55.2 ing, 0.064 mmol). W 653. 25 Method 88 :

‘1, 1- Di oxo- 3. 3-di hut yl - 5- phenyl - 7- net hyl t-hi 0-8-[N-1(S)-a-[ N - (nmet hox cy-

ar bonyl mtmﬂi&bamyl I benzyl | car banoyl met hoxyl -2 3 4-5-tetrahydro-1

5- benzot by a.LZfaPh&?o-s butyl-3-ethyl-5- - ! - ‘

1, 1- bi oxo- 3; 3- ut yI=-5=pheny : ‘ Yy
car banoyl N@MDIML@,@4 5- tetrahydro 1 5- benzot hi- azepl ne (Exarrpl e 88 25

TR T RNt S e A %angidz%‘%l) et i

TBTU (15 mpioRe B45utymbthyMRbRelldafoms CRRBSLNE B Y, ARttah B0 T bt (1S
“stirred for 13 ?murs at ay |gn%@?errp%?ature 'I)M )c4r ude 2§'11§3UN 2V\!58 pine

02/ 50051 Pﬁ?@@ﬂﬁ@@h%omﬂ 443 maydold tvapaddegu Aftet @unbg aff toemHempberatues fﬁ}]ﬁap hy

usi ng I Y 0/ 710. .. Met.hod

1- Di oxo- bu % b%c%ﬁ%@{oﬁ‘%gl% H%l %F’ ronomrgc’l??% aﬂ}‘gt 605?36)“0? %‘xﬁ’m was

5-t et r ahy dnefiuxed- fobwmirmmaplaaa vﬁ@dﬂdﬁﬂ frye eaxmmaé 3BaptBateduitfer FotRALad WS

di 59l ved in ethangl (2.5 m) and then.1,1-

Di 0%x0- 3- butpy?ssere&nﬁw @SXSH%WW exIasteg M tEE IR AR waigr The oagaglqléwrwmﬁ:&te& ben
zot hi azepi MRS, f ri n
at room te%esg1 g%/\ﬁrltg%dt&og}m %ﬁ%vgﬂ?tg?glﬁr&ﬁ%rq%%@%%% aé?gﬁ?gjéudr%&@é%é

was added  gnudified dyrcobmin chmomatoprapky wsisg DOMMQIH (106:5)26 chient ®. givkcthe title aci d

Fosi due imeaRonan FE e i YCRCICRE TR e T hRE 10 &5 et Ll b

washed wi t ymabap, (nﬂEHgd_’; ?Qﬁa SNRBY0aS, 96l (b Kt gy, 43@(@99?1@ fpwﬁ}b}gfw Ofbe1gpHde

product was _purified um chr omat ography usi ng’ DCM 100:5) as
el uent' to @I%ﬂl’ﬁét 2D B531 6, éHP*rpound 89 nmy (38% . NVR ( CD3CD) o 75-0.83 (m
6H) , 10125(|n 4H), 1.38-1.65 (m

Method 90 |
1,1-Dioxo-3-butyl-3-ethyl-5-phenyl-7-bromo-8-

carbamovyl }ethoxy)-2.3.4.5-tetrah ydro-1,5-berizothiazepine

_ To a solution of 1,1-dioxo-S-butyl—3-ethy1~5-pheny1-7-br.omq.—8-(2~carboxyéthoxy)—
.2,3,4,5-tetrahydro-1,S-benzothiazepine (Method 89; 70 mg, 0.134 mmol) aﬁd R)-o-(1-
butoxycarboﬁyl)benzylarrﬁne (J.Amer.Chem.Soc.; EN;‘ 1'17; 44; 1995; 10879-10888; 35 mg,

25 0.169 mmol) in DCM (2.51111) was added 2,6-lutidine (29 mg, 0.268 mmol) and TBTU (56 -
.mg,0.174 munol). The reaction mixture was stirred at room temperaturé for 2.5 hours, then
diluted with DCM. The solution was washed with NaHCO; (aq, satj water, dried and the
solvent was evaporated under reduced pressure. The residue was suspended in
ether/petroleum ether and the crystals filtered to give the title compound 85 mg (89%). NMR
30 (500 MHz) 0.79-0.86 (m, 6H), 1.04-1.28 (m, 4H), 1.35-1.56 (m, 11H), 1.60-1.77 (m, 2H),
°2.82 (1, 2H), 3.13-3.25 (m, 2H), 3.72 (brs, 2H), 4.35-4.44 (m, 2H), 5 .54 (d, 1H), 6.95 (d, 1H),
7.04 (¢, IH),-I7.08 (d, 2H), 7.15 (s, 1H), 7.29-7.43 (m, 6H), 7.52 (s, 1H).



413), 2.82 (m 2H), 3.26 (s, 2H), 3.50-3.90 (m 2H), 4.33(t, 2H), %' YN

1H, 7.07-7.13 (m 31), 7.28 (t, 2H),'7.53 (s, 1R), Method 90 20

1, 1- Di oxo- 3- butyl - 3- et hyl - 5- phenyl - 7- br onp- 8- (2- { N-f

(R -a-(t- buw&@@aﬁionyl)benzyll car banoyl : _ PCTIGB01/05554

}et hoxy) -2, 3, 4, 5-tetrahydro- 1, 5- benzot hi #8spi ne To -a sol ution of

-1, 1- di'oxo- 3 butyl .3-et hyl.-5- phenyl 7- brono- 8- (2- car boxyet hoxy) -

©2,3,4,5- teMﬁ;mgrgqg]q,5 benzot hi azepi ne (Met hod 89; 70 ny, 0.134 mmol) and
(R -a-(t- Wytar'b'onyl)benzyl amne (J. Aner. Chem Soc.;  EN, 117; 44; 1995;
©10879-10888; 35Tmpfollawing, cofifhonnads »)/emlymdis(eabitlnﬂ})romﬁmradﬁmbﬁpléibﬁtmﬂgne .
(29 ny, 0t68 mol,) and, TBTU (56 , . The reaction m xture was
stirred at P EBRFPE é‘iaﬁ‘l%r%atf’%‘?] (?USC‘W;@F@I‘@ F‘ﬁ&ﬂtedd’r’he@% Bef spmperpiely The
“sol uti.on Vagigshed with NaHCO8 (aq, sat), water, dried and the - sol vent
was evaporated upder reduced pressure..The resi due was suspended in

et her/ pet | Meturp@spswhd the crystals fi NMROE0S MHEVad hgztit] e congRpn
85 ngy (89 30(500 Mdz) 0. 70-0 861 (m A811) _1.04-1 28 (in 417-1)

1.35-1.56/ 9% n, |1118 1. 03 1. 77 (m 2H), { 0978286 tm, 64, 1.03-1L62 Gu25 (i |[Ex 1;

211)," 3.7p (br, & %ﬂ?\ﬂf;(%m Mllﬁﬁ*g%d(f %}??356@%1&% 5&1%,31

7.04 (t, Q11), |7 d
: : (5 NGBAT 0554} 1191284 Wb cbswébr%}q

“1H). 21 JPN 2045 2/°50051?
f ol | owi ng| conpqunds re synthesils¢d by the procedure 4 usi ng

0

the approbriatd starting material (sourcé4dt-had (e IHNRRED dPefS7npt
~comercially 4dvailable). Meth Conpound IN 0 ){r&N 1 gs
0.77-0.86| (m €11), 1.03-1.62 (m Ex 1; g@@ g%ﬂﬂ Hﬁ ﬂ)W(Ezug2 (dd,  1H)
2.54 (dd,|-1H), 13.14 (s, 21-1), 3.74 (brs,|72H), 1}9,%9@5&1}{ Mi71a), U.60 |
'dd,” 2H),]5.57} (d, iH, 6.33 (d, 1H, 6. 1 7. 09
E'd, 2 ﬂ)) 7.17 7.(40 I(H)m 21H), (7 SOH%d :EFP ggﬂhd%oﬁd 31(%‘1 I%40 83 92

m

£ 0.78-0.86) (m @H), 1.05-1.27 (m 8H), Ex|ly, 10438301, s‘ 1.36-1.58 (jn 13N
1.78 (s, pl1). [2°23°2 : '

| "10.78-0.86 (m, 6H), 1.05-1.27 (m, 88, | Bx 1;
\S,IHE J\,QD"ES"}CC 1.36-1.58 (m, 13H), 178 (5, 3H), 223 |2
/T\ SIS A (s, 3H), 2.77-2.92 (m, 2H), 3.19 (s,
- @ 2H), 7.75 (brs, 2H), 4.64 (dd, 2H),
' 472477 (m, 1H), 6.68 (s, 1H), 6.81
(d, 1D, 7.01 (¢, 1H), 7.09 (d, 2H),
7.27-7.42 (m, 6H), 7.50 (d, 2H), 8.16
| (d, 1HD; m/z 812.23 |
B o | 0.74-0.81 (m, 60, 10-122 (m, 8), | Bx T;
' A 2o : ™~ X
G@ 00 N J@@:)CC ;.23.;.22 Em, 13H), 2.13 (s, 3H), Meth
50-2.64 (m, 2H), 3.14 (s, 2H), 3.69 | 113
‘ _ | (brs, 2H), 4.42-4.48 (m, 1H), 4.58 (dd,
| 2HD, 5.45 (d, 1H), 6.13 (d, 1H), 6.62
_ | (s, 15,696 (t, 1H), 7.04 (4, 28D,
- |7.17-7.21 (m, 3H), 7.23-7.37 (m, |
- : : 18H), 7.41 (d, 2H), 8.0 (4, 1H) .




0 SN (s, 3H), 2.77-2.92 (m 2H), 3.19 (s, | 2H), 7.75 (brs, 2H), ' g¥NZE
211), 4.72-4.77 (m 1H), 6.68 (s, 1H), 6.81 (d, 1H), 7.01 (t, 1H), 7.09
(d, 211), 7.27-7.42 (m 6H), 7.50 (d, 2H), 8.16 (d, 1H); mz 812.23 93
0. 74-0. 81 (Mo Gddons; 1. 0-1. 22 (m 8H), Exl ~s N O 1.29-1. Tg(ggm-,q,g%),
2:13 (s 3H), Meth 2.50-2.64 (m 2H), (s, 2M 3.69 113°(hre=vly)
4.42-4.48 (m. 111), 4.58 (dd; 2H), 5.45 (1 1M, 6.13 (d, 1), 6.62 (s,
11-1), 6. H+3HH) 04—k — 72177 (m- 7.-23-7 37 (m 18H)
.7.41 (d, 22%), 8.0 (d, AN -QSL-ﬁTS’J(m,SH) 1.06-1.29 (pa8HLN Bs

WO 02/ 500%1 PCT. 129+, Q, 81 0 8715 ? %ﬂ)q 813), Ex f -
1.39-1.61{(m 4L3} y}%jw— % 7%%% gﬁ% (m 1H);
2.20- 2.27 (m 4 31 (s ( sl. 94@136]31) 331781)1‘(% %153}2,720346?t(_dd,
211),47@)-481’(m 111), 565@70 m |111), 6.69. (s |
1H), 7.12)(d, 211), 7.29-7.44 H, T @34}343% 5 2&'7 - but yl
L-(S-trityl)cysfei nate hydrochl ori de: Org 19@80 1 q 63 fia, 2 949-)% :
31:571-572. ' 2 $-net hyl - L-cysteine tert-butyf es'lti)ergﬁ’PestEﬁ gi
4;.1995; 357-362 Method 95 5 : 4.82 (m, 1H), 5.65-5.70 (m 1H),669 g )
-3, 3-Di but I - 4- ox0- 5- (4- chloronhenyl) 7- br X tetray ro-
5- benzot i azepine: A m xture of (S' 11% %4? 1¥D 7137 (d o

. 3,3-di but yF- 4- 0X0- 7br ono- 8- net hoxy-2, 3, 4, Smg:t;q@f@ﬁdﬁﬂ% (dbé‘ﬁ’%%tﬁ agepi.ne
(WD 95/ 04 34 1 0 g, -2.-5 mml), 4- bronnchl(gri)}%en;ene 4! 78 .

r—butyl L—(S-tntyl)cystemate hydrochlonde Org. Pre. Proced. Int.; 1999 31:571-572 .
'2S-methy1 L-cysteme tert—butyl ester: Pestic. Sci.; EN 45; 4; 1995; 357-362

=

EN;. 45;

Method 95
5 3.3 D1butvl-4-ox0—5—(4—chlorophenv_)-7~bromo- -methoxv— 3.4.5-tetrahvydro-1,5-

" benzothiazepine

A mixture of 3 3-d1butyl-4~oxo-7-bromo— -methoxy— 3,4 S-tetrahydro-l 5-
' benzothlazepme (WO 95/04534; 1.0 g, 2.5 mmol), 4—bromoch10robenzene (4.78 g, 24.98
- mmol), copper bromide (36 mg, 0.25 mmol) and potassmm carbonate (0.35 g, 2.5 mmol) was
10 reﬂuxed for 20 hours. The reaction mixture was loaded onto a column and the product eluted
with 5% EtOAcfpetroleum ether (0.8 g, 63% yield). NMR (500 MHz) 0.86-0.92 (m, 6H),
1.16-1.35 (m, 8H), 1.45-1.65 (m, 4H), 3.16 (s, 2H), 3.96 (s, 3H), 7.06-7.10 (m, 2H), 7.19 (s,
+ 1H),7.29 (s, 1H), 7.33-7.38 (m, 2H). M/z 511.

15 Method 96 |
' LLDioxo—3,3—dibutyﬁ~4—oko-5~(4-ch10rophenv1)-7-bromo-8~methoxv—_2,l3,4,5-tetrahvdr0-1,5—r
. benzothiazepine ' '
Toa mix_ture'df 3,3-dibutyl-4-0x0-5-(4-chlorophenyl)-7-bromo-8-methoxy-2,3,4,5- .-
, tctrahydro-l,5-ben20thiazepine (Method 95; 0.67 g, 1.304 mmol), .DCM (34 ml), water (34

20 ml) and potassium carbonate (0.554 g, 4.0 mmol) was added at 0°C m-chloroperoxybenzoic

acid (0.78 g, 3.2 mmol) in one portion. The reaction mixture was stirred at 0 °C-for 10 h and
then at room temperature for 14 hours. DCM (100 ml) and NaHCOj5 (aq, sat: 150 ml) were
added. The organic layer was separated, washed with brine, dried and evaporated under

reduced pressure to give the title compound 0.68 g (96%). NMR (600 MHz) 0.7-0.92 (m, 65),



mol ), copper brom de (36 ng, 0.25 nmmol) and potassi um car bonate (?01; 3'5”@2““5
2.5 mmol) was 10 refluxed for 20 hours. The reaction m xture was | oaded
onto a colum and the product eluted wth 5% Et QAc/ petrol eum ether- (0.8 g,
63% yi el d) . -WVR/E®OD MHz) 0.86-0.92 (m 6H), 1.16-1.35 (m ﬁéﬁhml],@sg@;l 65
(m 4H), 3.16 (s, 2H), 3.96 (s, 311), 7-Q807.10 (m 2H), 7.19 (s,

'7.29 (s, 111), 7.33-7.38 (m 211). Mz 511. 15 Met hod 96 1, -

Dy oxo 3. Sadh bk ik f9 7897 GA R0ORABRY o Tt 8 @SB! PN B, 724

3, 3- di but yKs, 4H)x03567 (3-(ed, RHOr ph@nYH); iz §1®no- 8- net-hoxy- 2, 3., 4, 5- -
tetrahydfo 1, 5- benzot hazepi ne (Method 95; 0.67 g, 1..304 mml) DCM (34 m),
water- (34 20 nl) and potassium carbonate (0.554 g, 4.0 mmol) was added at
0C m chl'or apghQxypenzoic - acid (0.78 g, 3.2 mol) in one portion. The
reaction nixture was-stirred at 0 C for. 10 h 'and then at roomtenperature
for 14 héudd-DOEMIAAfbutyi}-enwl S NebkIoBophesyl)-IahethyIEHc 18l ethek ¢ 2 3215 edah Jéhe-
organic la was_ separ at ed, washed with brine, . dried and evapor at ed. under
reduced pri;]%@élw% the title conpound 0.-68.g (96% NMVR (600 MHz)

0.7-0.92 6 kB0l

10H), . 1. (78] 1. ggo?l%ﬁ%lym, Sgg 309%%%%]?’)%%/‘%?4{1% &%‘%‘%éﬁ%w
213). 7. 24 dibugyl-419%0-5-(#-cBWrapl8Tylj-bramd-8-methdx 1-2,3 ‘H,Wetrahﬂydrcﬁﬂ,& Met.hod 97,
5.1, 1 Di di but 4- h t hoxy-2 3
5 5o e BN D SRS e e aioates
mol) W49 Tddeshction ifQleiasOiftir@H alrobnite@PBradurs for 72 hours. The solvent

di but yl - 4- oxo- 5- (4-chl or ophenyl ) - 7- br ono- 8- net hoxy- 2, 3; 4, 5- tetr(%ydro 1, 5-

benzot hi az&yaneEatgderdes sedyced mfe%lre @d tmﬁ Ridumwis exuacamwdh dmxﬁﬂ@hﬁcﬂmﬂe/m)er

For 72 hour e UrpebllaflSs SRR, Mudb i Bl i G ShibblebA NG e T

resi due vapressire. sitteattudd prodiotivel bﬁﬁﬂ%b edlemhahfimatd; élg‘pk%fﬂs%gg DCMJ‘Hseélu&ﬁSto
separated,’ was ed with brine drled and eva ated urider” r educe

oressur 6. VG e MiRCOMBRRIS HaLo%a) NNIR (506 VB Orfd- kamﬁrﬁﬂbgrwphﬁ(miswu)mw

(m “oin)> 4700 . DR, %'E%?%&W? 304k TS 1%?@1%5"7?%%1 /3. 70
(m 2H); 4964,7(5 7:49)(111,6}16,5::(:5510144) 7.25-7.30 (m 211), 7.35-7.42 (m :
3H; mz 510.4. Method 98 o o

Method 98 :
. 1,1-Dioxo-3 3-d1butv1 5-(4- chlorouhcnvl)-7—methvlth1o 8-methoxv—2 34 S-tetrahvdro 1.5-
20 benzottuazepme
Toa soluuon of 1,1-dioxe-3,3- d1butyl-4-oxo-5 -(4-chlorophenyl)- 7—methy1th10 8-

mcthoxy-z 3,4,5-tetrahydro-1 S-benzothlachme (Method 97; 0.41 g, 0.79 mmol) in
anhydrous ether (15 ml) was addcd LiAlH, (0.15 g 3.97 mmol) under nitrogen. The reacuon ' (5
mixture was stirred at room temperatuse for 2.5 hours. The reaction flask was cooled to 0°C

- 25 and the excess LiAIH, was .quenched by adding water (0.3 ml) and 2 M aqueous NaOH (0. 3

ml) The mixture was filtered and the filtrate was dried and cvaporated under reduced

pressure. The crude product was punﬁed by column chromatography using DCM as eluent to .
-give the title cumpound 0.265 g (68%). NMR (300‘MHZ) 0.8-0.90 (m, 6H), 1.0-1.47 (m,
12H) 33 (s, 3H), 3.17 (s, 2H), 3.70 (s, 2H) 3.93 s, 3H) 7.03-7.08 (m, 3H), 7. 23 7.32 (m,
: 30 3H) m/z 496



"1, 1- Di oxo- 3. 3-di but yl - 5- (4- chl or ophenyl - 7- met hyl t hi o- 8- et hoxy-2 F 4 JUN 200
5-tetrahydro-1 5- 20 benzot hi azenine To a sol ution of

1, 1- di oxo- 3, 3-di butyl - 4- oxo-5- (4-chl orophenyl ) - 7- et hyl t hi o- 8-

met- hoxy 2, 3wh fyd0ed1r ahydr o- 1, 5- benzot hi azepi ne . (Met'hod .97; %ﬁ)mg-.p
mmol) in anhydrous ether (15 m) was adged. Li Al H4 (0. 15 g, ?:)
under nitrogen. The reaction mxture was stirred at roomtenperature for
2.5 hours. gﬂﬁ Eggctlon flask was-cooled to OC 25 and the excess LiAll 14
was quench di ng wat er (0 3 rr1) and 2 Maqueous NaCH (0.3 nil). The:

reduced - pressure. The cruoe produc 'mas pur yrco umm chro ;-ography
usi ng. DCM henzethisgspinto  gi ve. the title conmpound 0.265 g (68% . NWR (300 .

370 (5. o). 3 ibapbioeh) bl Ty de@ﬁ%c%ﬁ%m@é@éf%%h%lﬁué %-rg@t%@hs

iz 495, 523 30,0503 B 5L 5
I 0r0'3 3 drputy1 S (4 e loro%‘hgnq@‘aﬁeb?hﬁ??h.%% i e tgds DEM

5-tetr ahyd(kslml)avaswéﬂ%ﬂtomramrn@e 63 g5 0.8 mymolpander nitrogen. The reaction

1, 1- di oxo t hyl thi net ho '
2,'3,4,5- teﬁJJ ra yd %m;gég lgap ior)%‘i?%régmo&%&raa %@X%Pg? = Wr?t?r
anhydr ous [XOMnl)=ha hWﬂr)azmaﬁloﬁdﬁlﬁﬂatbQO Ghnld Kiah HAIBACThd &gﬁﬁcgayei%aé&pmw
under nitrqgen. -The reaction nixture was stirred at roomteg‘gerature for

2.5 h. Thedhedard grpepied pndergedusss apsewe Jthe aRpdedirodycs wagpyrifiediby geleasi ne |
: hyd d
oanor o 0yl gy 88 BSROIOA 0653 Q0b Pl 0 BERRL e oy

-.evapor at ed un purifie

10 ghr ormat R0aptBP%)SNMR (GONMETLYE:ST HOGETS 18036120 (n,18H), 85¢l 46 (rh, 41), 010 es/ he |

L e, Com e, zﬂ{ 9 Al VB R  4 Sn Tibs afl é%,( 704
(d,. 211), 7.29-7.34 (m 3M 7. 44 (s 11-1); mz 482. Method 100 15 _
1, 1- D oxo- 3, 3- dlbutyl 5-(4

chl orophenwhylthl 0- 8- et hoxycar bonyl met hoxy- 2:'3, 4, 5- .
IPIRA ﬁﬂl%téaetilo 10]130% lmetgo4 mlg— was

di but yl - 5- Le‘trahh&mmﬂbmﬁzépmt hyIth| o- 8- hydr oxy 2,3, 4,5-tetrahydro- 1, 5- be
nzot hi azepi ne thod 99; 0.194 g, 0Q.402 nmol), anh drous Na2CO3 (0. 192 g,
1.81. mml ) and X@f%ﬁ%tﬁqeéwhbu%%%@bw%a%@:@ 2 gixfuye ofthi-diexect,3on

m xture Wa%HﬁlLS‘l@@&ﬂ(ﬁr‘aﬁheﬁyﬁﬂ—memylﬂno 8-hydroxy—2 3,4,5-tetrahydro-1,5-benzothiazepine
(Method 99; 0.194 g, 0.402 mmol), anhydrous NazC03 (0.192 g, 1.81 mmol) and

20 tetrabutylammomum bromide in MeCN (5 mi). The reaction mixture was tefluxed for 3.5

hours. The solvent was evaporated under reduced pressure and the residue was extracted with
' DCM/wa_ter. The organic layer was sepafated, dried and evaporated under reduced pressure.
The crude prodtict was puriﬁed by column chromatography using DCM/EtOAc¢ (100:5 and
100:10) as eluent to give the title compound 0.197 g (86%). NMR (300 MHz) 0.80-0.89 (m, |
25 6H), 1.0-1.45 (m, 1'5H.), 2.34 (s, 3H), 3.16 (s, 2H), 3.68 (s, 2H), 4.30 (q, 2H), 4.71 (s, '21-1),
7.05-7.11 (m, 3H), 7.19 (s, 1H), 7.20-7.35 (m, 2H). - |
~ Method 101
1,1-Dioxo-3 3-dibutvl—5~(44chloroﬁhenvl)ﬁ-mcth\}lthio.-8-carb'c_)xvmethoxv-2,3,4,5- -
30 tetrahydro-1,5-benzothiazepine N |
To a solution of 1,1-diox0-3,3- dxbutyl -5- (4—ch10ropheny1)—'7-methylthlo 8-
ethoxycarbonylmethoxy-2,3,4,5-tetrahydro-1,5-benzothiazepine (Method 100; 0.195 g,0.343

mmol) in ethanol (8 ml) was added NaOH (1.03 mmol in 0.5 ml water). The reaction mlixture



“hours. The solvent was evaporated under reduced pressure and the resirdietdd
was extracted with DCMwater. The organic | ayer was separated, dried and
evapor ated under reduced pressure. The crude product was purified by

col urm chr oneoeys@Phy Uusi ng DCM Et QAc. (:1100: 5 and -100: 10) asP%ggwéo gi ve
the title compound 0.197 g (86% . NWR (30@pNHz) 0.80-0.89 (

©1.0-1.45 (m 15H), 2.34 (s, 3H, 3.16 (s, 2H, 3.68 (s, 2H) 4.30 (q, 213),

ﬁ/ez ﬁoés 10%3‘7;"?3 stirebd gémonf%m&‘g!at %&’707 i} 9nd fen qlﬁi)enched%y adchnfI 3 ablo 2k 80'3 ml).
1,1 -Di oxo- Thd-salvent Whe ém@érawdldna&qea\%m refsuf8 ahy tHeftsiafs GaY HRXUR XY~ 2 3

4 5- 30 ‘tetrahydro- benzot hi azepi ne To a sol-ution of
1, 1- di oxo- P ger. Whﬂwrgam%hﬂm rveRs lseparatpd, masbedith birioe,8iried and evaporated under

R T AR e L Y %38 (i

wat er)’. ThEH)eht1i1@8 (rm,mrpsm AU, 2,91@52 33/{3 88, 30504, TP é%fth ADo273 él32-
enc

was was stirred at roomtenperature mn and then qu byadlng
‘acetic aci 313()07:};01?\‘1)5 (m«'ﬁ@niaﬂﬁeﬁﬂ)%s-%ﬁam 3Hdd under reduced pressure
and the residue was extracted with DCM water. The organi c | ayer was

separ at ed, -washed with.brine, dried-and evaporated under reduced pressure
to. give thMeﬁhbtldo orrpound 0.169 g (91% . NVR (500 MHz, CD30D) 0.86 (t, 5

611), 1. 11- 1371 44 m 4H) 313) 3. 25 (s H)

3.55 (s, 2 DK% b 4-ghlorgphenyl)-7-met (:, 7.28-7.32 .
(M- 213)10 MaldaQHadd ; : 5. .

Di Oxo- 3. 3- 8 (t- 10
but oxycar b@ﬂr_imm;ar barmyl I benzyl }car barmvl rret hoxyl 2 3 4 -

5-tetrahydro-1 5; ZOthI in To a_sol ution
1, 1bd| oxo- 3, 3- di “%0 QflcﬁBWBﬁlfﬁaﬁﬂbPSYJf (ﬁﬁl'!WPP}FRSLYQJ-mGthylﬂHO -8
0
car boxymet B%ﬁx?m@thﬁx??%ﬁﬁ?&yﬂ?&m 1 §b@%lﬂ%%1pzr{eet%é§fr?%c{ iz ?@mjﬁ &iséﬁﬁngﬁ

-0.185 mmol ) (R -a- - but oxycarbony army erzyTamne
( Met Bog 786an|66R)ﬂ; [M(rmwsammeml)mmdylnﬂ%zymmmh& &6, 158 gl o 3( 40
Mo e reactjon mxture was
Stored 40 PUBD FLHEH v roRided AckesERd mend &7 sl asd THAHES ave Ok
sol ution washey. Wér@a&@n%xtﬁ@%a%mﬁrb&%?émé@%tufeeﬁ?ﬁ%%ﬁ an tH g%béﬂ
oduct S

evapor at ed undér reduced pressure. -The cf wa uri
chr omat ogr 88484 ansi the soiatignvivaried Y0k BitemThe bngmic lajaergavasesepdmed | drieé aﬁ@ npou nd

| 8 égg 19 430 fz(/gpgof%tiicﬂ}‘%ei(@%%?&ﬂarzc)ss Zﬁw crucﬁe ogchDt Was punﬁed gy co(l 81-1),
E chromatography using DCM/MeOH (100:3) as eluent to give the title compound 0.129 g
20 (89%). NMR (600 MHz) 0.78-82 (m, 6H), 1.01-1.23 (m, 8H), 1.30-1.42 (m, 13H), 2.32 (s,
' ~ 3H),3.10-3.16 (m, 2H), 3.62-3.68 (m, 2H); 3.81-3.87 (m, 1H), 3.95-4.03 (m, 1H), 4.52 (dd,
- 2H), 5.57 (d, 1H), 6.27 (t, 1H), 7.01-7.07 (m, 3I-I), 7.20-7.43 (m, 8H), 8.02 (d, 1H).

Method 103 ' .

7 25 3,3-Dibutvl—4—oxo—S-f4-nitrophenv1)—Smethoxv-Z,3,4,SQtetrahvdro-,1,5—benzqthiazepine
_ To 3,3-dihuty1-4-oxo-8—methoxy-_2,3,4,5-tetrahydro-1,5~benzothiazepiﬁc (synthesised
by the procedure of W09616051 for the corresponding 3-butyl-3-ethyl analogue; 2.9 g, 9.0

mumol) was added p-nitrophenylbromide (24 g, 119 mmol), K2COs (1.6 g, 12 mmol) and Cul
(180 nig, 0.95 mmol). The reaction ﬁXture was heated to 200°C overnight. Then it was

- 30 allowed to cool down to room temperature and the resulting solid was purified by
chromatography using DCM as eluent. The fractions containiﬁg the product were
concentrated under reduced pressure and EtOH (95%) was added and the insoluble p-

nitrophenylbromide was then filtered off. The residue was purified again by flash



'3H), 3.10-3.16 (in, 21-1), 3.62-3.68 (m 2H); 3.81-3.87.(m 11;-1)#1 JUNZS
3.95-4.03 (in, IN, 4.52 (dd, 213), 5.57 (d, 1H), 6.27 (t, 113), 7.01-7.01
(in, 3H), 7.20-7.43 (m 811), 8.02 (d, Ili). Method 103 25 .. :
-3, 3- Di but vl vo x8p0Sr (4-ni trophenyl ) - 8-met hoxv-2 3 4 5-tetrahydros <
"5-benzot hi azepi ne To ‘ 133 : /83()]1!05534
- 3, 3-di butyl - 4- oxo-.8- net hoxy- 2, 3, 4, 5-tet ra%ydr o-1, 5-benzot hi azepi ne
-(synt hesi se ba¥ t.heﬁé’prpc dyure of W9616051 for the corresponding . :
-3-butyl - 3- 8@%‘? RN J§ES Q&ﬂ - 25 elupnp Theprdpctas sillqelipyresothorssidng wet thende -
(24 g, 119paHRLd by K263 ' E%E | +. 9 ). The
reaction met ure B\(N,as‘ hea‘%%ac}&?gp%%s viec#rln'g %ﬁéﬁg%&%@eﬁm‘{gg %\hf; tg? F{gé)\ed to
cool down tompow 2. Ehp €645\ NVR 600 MElz) 0FGL0LE an, $8T)| 11Des3 1ns, i i eda1y6 (m,
chr omat ogr Y, NS NG eluent_ . The fractions containing the product
wer e co-ncgﬁg’r%@%@rgﬁ@g'?@@u%ﬁ 6:)726&@&(’@’%7@@@’( o383 @dddH and t he
insol ubl § p- nitrophenyl brom de was then filtered off. The resi due was
purified agai n-by flash 21 JON 2005 WO 02/50051 PCT/ GBOL/ 05554 -133

“chr omat ogr &#tpeddPhg DCM as el uent. The product was still not pure so the
residue vag (tHen  punhtl “fl.ash CHO Bt ogr.aphy. using Et QAc: heptane, 1:9
as el.uent: SIacreaLiati e Rt 4 CUFHO02Y 0. 77- 0. 87

O grve tne trtre—cotf : g oarg=NE Sad
(m 6H), 1. b2nzbilddzepite 813), 1.4-1.6 (m 4H), 3.09 (brs, 211), 3.79 (s,
3H), 6.72-6.83 (m. 2H), 7.18-7.27 (m 311), 8.3 (d, 211): 5 Method 104 1
1- Di oxo0- 3, 3- di bdy3-dibyid4s:x0eir(4-vittepheryl)s-methony2: 34, 3-tdtrdhytiss- Ahvdr o 15

benzot hijazeni T0 Lhut-Wh- 4=0X025-(4-nitro - 8= met hoxy-2: . . '
34 51 a0y ShARiddnthe I IS, 330 05 R b ARRS HCY G0 1) 9 110 D1
added DCM @iBEL@0) (2.440g,e7.6 h3dINiTh readfich HAGS wad chdled dows S 0FTRAD m- The
-redction. nixture wgs cool ed down to OC and m__chl oroper oxybenzoic acid

(3.42 g, 1SVGTRGHYORESI AL 4208, dAE BEPDivns addetkinioan pertion. Whsreagliqnowesd t o
" conmplete o b Pt cow ; ' e.
Then - NaHCoRaG (Leteldte b AR Y ERp Sl Hably S Bk CGobBVRDERRE THhT.
| ayer was Nabi%!qzsq Ert)rveastadded dndetbe tworbayensivtele PMateBnThe otz Ter Waghsh C

| ayers S filtered apor at ed under, reduced pressure. The
prod.uct%mg%%c?l thieg stvflggﬁg%%'ﬁﬁf’ F’&gﬁ?%lﬁ&rsw& eligEando give
the title enfeaethntesd Roil M t : .
1.1-D ox0-3 3odibutyl - aat g-aﬁné%sﬁgphgﬁé ﬁgﬂﬁe%c@ﬁifigfgg% P maogHPRy ysing

Z e

5- benzot hi &-dYliafgluent to give the title compound 2.4 g (87%).
* 'Method 105
20 1,1-Dioxo-3.3-dibu 1-5-(4-aminophen 1 -2.3.4.5-tetrahydro-1 S—benZothiaze ine '

To LiAIH, (5_.76 g, 151 mmol) were added THF (200 ml). The reaction mixture was
" cooled to 0 °C. and HS04 (4.06 ml, 76- mm_oD were added slowly with a syringe. After the
éddition was completed tﬁe ;eactibn'was _stirred for 10 minutes. Then 1,1-dioxo-3,3-dibutyl-4-
,_oxo-5-(4—nitrophenyl)-8-methoxy-,2,3,4,5-te;rahydro—1_,5—benzoﬂ1iazepine (Method 104; 2.57
25 g, 5.06 mmol) dissolved in-'I'HF (50 ml) was .ad.ded at 0°C. After vigorous stirring for 1hour
the cooling bath was removed and the reaction was heated to 40°C overni ght. Then .
NayS04.10H,0 (34 {easpoons), water (8 ml), NaOH (15%_; aq) (8 ml), Water (25 ml) and
MeOH (30 nﬂ) were added in that order. The- precipitate was reméved by filtration and rinsed
with DEM/MeOH. The solvent was dried,{iltered and concentrated under reduced presé.ure.
30 The residue was purified by flash chromatography using DCM:EtOAc, 9:1 then 3:1 as eluent
to give the title compound 0.6 g (27%). M/z 431.3. i



To LiAlH4 (5.76 g, 151 mmol) were added THE (200 nil). The reacti on' M &2

was cooled to 0 C. and H2ZSO4 (4.06 ml, 76 mml) were added slowly with a
syringe. After the addition,v.vas conpl eted the reaction was stirred for 10
m nut es. Th¥O-®/5001i oxo- 3, 3- di but yl - 4-. . ox0-5- (4- ni trophenylﬁm&@ﬁ@toggpgy

2, 3,4, 5- tetrahydro-1, 5- benzot hi azepi ne (mhod 104; 2.57 25 g, 5.06 mol)

' d| ssol ved in THE (50 m ) . was added at OC. After vigorous stirring for |hour

t he cool i nm s renoved and the reacti on was heated to 40C overni ght.
Then ‘Na2 (3-4 teaspoons) wat er (8 m), NaOH (15% aq) (8 nl),
wat er (25 BLYD AVitiBlity(-34 ; ‘ 9 {5-@hERfdro IR L REZ8HiRED R

was renoved by filtration and rinsed ] b OH. e solvent was drred,

filtered and cohddNoradeddibpaks- (ﬂ'@%@@h@‘p}f%smﬁéoxﬁ@ IthEtetebydwoel .fas

urified b el.uent
Itoo give t hbéer{zlhtﬁﬁﬁe]gﬂéngoung@(@%@is@v%ﬁ[ﬁ%ﬂo 4‘% %‘SS%EEEd Mé‘%‘y 2/.50051
PCT/ GBO 3 08&dium:-thidshetidxideq(81 0LAG, 11.6 mmol) was added. The reaction mixture was treated at

1- Di oxo- 3. 4-am nonhenyl hydr oxy-2: 3,4 5-tetrahvdro-1
5- benzot hi glyg:l)?(ﬁt} tjor ?oug' hours then room%elzlperatlge oven¥1ght Acetic acid (3 mi) was added and

benzot b ar s AN ook AR ORI A S RAT Y ke o 4 BNl 7,

20 m). 5 Selitimbypdvhborit tuociietgo @8¢ttoynhye nikthyd mﬁmlp)aanaﬁnaﬂWQer WﬁteaddE@QﬁdOH
mxture wag .t reat ed at 100-120C for fougﬁﬁx then roomte erature 7
over ni ght . "R TEAEE S £ATA0fS TRQIBRFRER ¢ fayeisyiasov aahed
ni t rrogenn (@ith deide tdiRdIMRerRSnd Safordal t tnﬁbgm |
hypochl ori te in grderg?%erdest royg?ﬁﬁe ﬁiﬁ;&?ﬁryi%dﬁ%erﬁ?ges?%% rme re&gger was
added and DMEsaglusne ae@@unam@ aelxlt:d fevenahingyelidn’ MSsolwdh ']Ee@ater lél'j'ﬁe vesnbi ned

! dr.i ed | t er ed £y
8:132[" (r:edal%:seﬁcil pressure%q“f’#{0 e’ﬁﬁ rglcn%mrﬁfﬁlr?z%dm rgcrg‘?ef%%g Orab%ﬁé‘ems -

added (eveThd dupagiich futink] Waswashye &ich FrOa O tceder Itamﬁowaéverﬁmlfga%@ftl&em
times with t @I uene The conbi ned or ggnl c layers were washed once wt

brine. Thé obuiong Miges compbinech dried) filtered andaxepeinated mader I'G@llcod@se@tsure

hy d fil d
and Lvabor oo ‘S&ﬁ%?%@ﬁ%&ﬁ%ﬂ@%@%ﬁé BAERORES 3 Rl

flash chr otratitigrcampyund.tg (EX%). BM@417.47: 3 as el uent to give the title
compound 0:6, g (27%. Mz 417.4. Method 107 .

. 1.1-Di oxo- 3. 3-di butyl -5- (4-t-but oxvcarbonyl am nonhenyl) =8- hydroxy 2 3 4
5-t et r ahy d¥fetlob10720 benzot hi azepne

‘1, 1- D oxo- ) | -5-(4- am nophenyl) 8 hydroxy 2 3 4 5- tetrahydro 1, 5-
benzot hi azepilis hbutyi-664-1-¢ B8ty droR -

nil). D tbenzothlatzm)me

1,1-Dioxe-3 3-dtbutyl—5 (4-aminophenyl)-8-hydroxy-2,3,4 5-tetrahydro 1,5-
benzothiazepine (Method 106; 600 mg, 1.44 mmol was dissolved i in THF (10 ml). D1—t— ‘
' butyldmarbonate (314 mg, 1. 44 mmol) was added and the m1xture was stirred at 60°C for two
hours and room temperature for_3 days. The solvent was evaporated under reduced pressure.
25 EtOAc was added and the organic layer was washed once with KEHSOj-solution (6.3M, ag)
and once with brinc dried, filtered and evaporated under reduced i_nressure The residue was
purified by flash chromatography using DCM: EtOAc, 9:1 as eluent to give the title compound
0.597 g (80%) M/z 517.3. ' '

30

gt



“butyl dicarbonate (314 ng, 1.44 mmol) was added and the mnixture wast SN 8
at 60C for two hours and roomtenperature for.3 days. The sol vent was
evapor at ed under reduced pressure. 25 Et OAc was added and the organic |ayer
was washed th KHSO4-solution (0.3M aq) and once w dri ed,
filtered aﬁpdﬁ]@/’é’yﬂrat ed under reduced pif:gsure The resi dugé&é@dlgﬁsﬁf ed
by flash chromatography usi ng DCM Et OAC 1 as eluent to give the title
~conpound - 0.597 g (80%. Mz 517.3. 30 21 JUN 2005 WO 02/50051

PCT/ GBO1/ Nished HiB5- Met hod 108 1 1-Di oxo-3 :

“3-di butvI

1 1 D| oxog:-}rJ 4’35_%@54 &Io-ﬁs_@gnggﬂﬁ% car bonyI am nophenyl) 8 hydroxy 2 3,4,5-
5 tetrahyar 0- 1, 5-benzot hi aze %I\/Et hod 107; 597 I3) _ -
tyﬁzef&s 4.5 |

di ssol ved in MSANDiqxeedrijbu mmcaec@rgonyia@lmr)ﬂ) 8-hydroxy-

S AR Nk OB BT ST SO B

sol vent W20 RVAESCEL e1B0ungSLs meﬂﬂme&am@nﬁun@uuﬁbmmdam mgai EF mwmd) aaadded '
and the water |ayer was extracted two fines.with iﬁ@?@@@ngbl ned

organi c -1 &t bwa@amt@ﬁélﬁh@) lohaeng) vas a%ﬁdFﬁl’rerh"’(:FF“F“BHG Vyas eﬁiﬁﬁtet ed

g 8 g € ; ' E/g t golgérgﬁiéére%ﬂg&atgﬁ éﬁdetr h&sbd in‘éssu?é) ROUE Anf wBdet vehs (aa@e@ and Mle’—

3-di butyl «n&tir4ayterb.tzsax1yac&rdhmyimmdpﬁw )Ihecombbmﬁm&nftmlﬁyemas WﬁS]&d 15

t eti ahvgro- | nzot

151" B ol ek B s B b Rerpis g N RS FPASE BpF P Bive the it

et hoxycar Qgﬂﬁbﬁr@&@gwg@gg@éﬂwﬁﬁggﬁgahydro 1,'5-benzot hi azepi ne (Method 108;
60(7 ng, 1.0 "mmol) was dissolved in THE (6 m), HO (6 n) and 11011(127.
ny, ‘3. 02 nmol , m)nohydrat e)' was added.  The m xture was stirred for. 1 hour.

The m xt ur ured into 20 water .and the solution was acidified using
HO- sol Utlm% The water layer was extracted two times with EtOAc.

The conbi rlerimcs;gﬂmsi‘dﬁwes-rwsumedarm bohdghehvil-8ecarb oxpi2ldefed and
evapor.at ed under ieduced pressure to give-the title conpound 0.571 ¢

(99% . 5 ' D 1 1-Dioxo0:3
3-dibutyl -5-(4- ﬁﬂﬂ&?&‘?@ydxﬂutﬁ .. %—Lgﬁftoﬁﬁmﬁ@l&m&[ﬁ{eﬁ%)@ benzyl):
- ethoxycarbonylmethoxy—z 3,4 S-teUahydro -1 5~benzotluazepme (Method 108; 607 mg, 1.0
mmol) was dlssolved in THF (6 ml), H;0 (6 ml) and LiOH (127 mg, 3.02 mmol,

" monochydrate) was added. The mixture was stirred for 1 hour. The mixfure was poured into

" 20 water and the solution was acidified using HCl-solution (éq 1M). The water layer waé
| extracted two times with EtOAc. The combined organic layer was wash once with brme,
dried, filtered and evaporated under reduced pressure to give the t1tle compound 0.571 g
(99%) M/z 575.4.

- 25" Method 110 |
'1,1-Dioxo-3,3-dibutyl-5-(4-aminophenyl)-8-[N-
carbamoylmethoxy}-2.3.4.5- tetrahvdlo 1, S—benzothlazemne
1,1-Dioxo-3,3-dibutyl-5-(4- r—butoxycarbonylammophcnyl) -8- [Nu(oc-(R)-
methoxyc arbonylbenzyl)caxbamoy’lmethoxy]—Zﬁ,4,57tetrahydro—1 ,5-benzothiazepine (Method
30 45; 562 mg, 0.78 mumol) was dissolved in DCM\(lSA mi). TFA (4 ml) was added and the

reactions mixture was stirred for 3 hours. The solvent was evaporated under reduced pressure.

The residue was partitioned between EtOAc and NaOH solution (1M, aq). The aqueous p'hase

was extracted one more time with EtOAc. The combined organic layer was wash with brine,



car banoyl met hoxyl -2 3 4 5-tetrahydro-1|5-benzot hi azepi ne 41 JUN 7005
1, 1- Di oxo- 3, 3-di but yl - 5- (4-t - but oxycar bonyl ani nophenyl )-8-[N-(a- (R
. met hoxycar bonyl benzyl ) car banoyl net hoxyl - 2, 3, 4, 5-t et r ahydr o- 1, benzo t hi aze

‘pi ne (Met howo &@&odda; 562 ng, 0..78 mmol ) was di ssolved in DOW 554 A
(4 n) was added and the reactions m x{ysg was stirred for ours. the ,
" sol vent was evaporat ed under reduced. pressure. The residue was partitioned

e rare 1 e Ak R tebun e o b e T e
21 JUN 211@f o, 3%93&@9051 PCT/ GBOI / 05554 -136- dri ed, filtered and

~ 3-di butyl ﬁff? ﬁ!-t but yl ur ei do) phenyl | - 8- fN—(a (RI et hoxvcar bonvl benzyl )
car banoyhne
over ni ght ' Tert I:PWOT%%Q‘PHWHE@(%EOPWnﬂﬁ AR hmsthgxragbonyiengdhct i on

‘evapor ated un reduced pressureto give the t|tIe corrpound 440 ng (91%;
car banoy 3 4 5- tetrahydro | 5- benzothlazeplne
. Ak | &r_\y_%l) |
0. 064 L
‘m xture P ehQbur or-a
ﬁrhf) vent 3(293%8%&%%){&8 %I;ﬁ'aﬁu%'ﬁ@lﬂa a@f&ﬁ}oh‘iriﬁ &iﬁn 6. 061

Mz 622.5. Method 111 5 1. 1-Dioxo-3
1, 1-Di oxg- §133f$'x913t3¢51‘b§
0.071 rrrml) wasgdded The. 10 reactlon mxture was stirred at 60 80C

few days pressure: pr-oduct
~was purifi Badnold:))ywwchmmﬂuwBWﬂGnI)sr—Bg@hswe;@ibmrmﬁm lﬂm7acﬁmal)@vdsuﬂﬁﬁ The
gr adi en

M 2 7215.%( 2 95@%@1‘010 urredalﬁlbeg(s CI ovcgught Qr(ta-b}.u!y} lsoc arnggu(%bpl 8%7?%)13&(?1%%
1, 1- Di 0X0- Gmbuddékt: PrefeldoninRREWas iR MAoLdoe-18r B’ﬁ)(saanﬂﬁﬁélpf%ﬁﬂ%ﬁ BeRkhaFBt h

yi - benzyl ) car banpvl net hoxyl -2, 3, 4, 5-t et r ahydr o- 1, 5- benz | azepli ne" The £
title conp rﬁcfcwabysﬁheneh’mtemasmvemmeduudmgdL@e@)gtewux@ 'Jéhemrbd@t plae pydifigd

(et nod 1767 el RALCIR b B Bt Par e oSt Bt o,

6; 2000; lé’lﬁénttd;%ﬁ/?e)ﬂl@ﬁﬂéb@du&rwmﬂm@%)ﬁvﬁ)@ﬂm e 56 Mz 639.4. Method 113
25 t- Butgl D(S—trl tyl )cystel nat e hydrochl oride

‘Method 112 | |
1,1-Dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-[N-(

| benz 1 carbamo Imethoxy]-2.3.4 5-tetrah dro 1,5-benzothiazenine ,
The title compound was synthes1zed from 1,1- d10xo~3—buty1~3-ethyl-S-phenyl—'?- :
20 methylthio- Sﬂarboxymcthoxy 2,3,4,5-tetrahydro-1,5-benzothiazepine (Method 17) and
methyl 3-ammo-3-phenylpropanoate (Helv Chim.Acta; EN; 83; 6; 2000; 1256 — 1267) by the
procedure of Example 56. M/z 639 4.

. Method 113 .
25 r-Butyl D—(S~mty1 zcystemate hydrochlond
' Toa v1gor0usly stirred suspensxon of S—tntyl D-cysteine (2.0 g, 5.5 mmol) in -butyl
~acetate (35 mi), 70% HCIO4 (1 6 rnl) was added dropw1se The reaction mixture was stirred at
room temperature for 70 min and EtOAc (50 ml) and NaHCOs (aq, sat) to pH 8.0 were added.
The precipitate, unreacted S-uityl-D-cys{eine was filtered off. The organic layer was
30 separated, washed with 0.5 M HCI (2 x 75 ml) and brine, dried and evaporated to give the title
compound 2.02 g (81%). NMR (500 MHz): 1.43 (s, 9H), 2.83-2.95 (m, ‘ZH), 341-3.48 (m,
1H), 7.21-7.37 (m, 9H), 7.46 (d, 6H).



"To a vigorously stirred suspension of S-tritylLD-cysteine (2.0 g, 7?*:';n Smm
int-butyl acetate (35 nm), 70%HCIO4 (1.6 nl) was added dropw se. The
reaction mxture was stirred at roomtenperature for 70 mn and Et CAc (50
m ) and NaH 1 sat) to pH 8.0 were added. The precipi reacted
S-trityl- D-(%ES%?%I ne was filtered off. Thg .f)rganl c |layer wasa’g%‘?@"éﬂp Arated,
washed with 0.5 M-HO (2 x 75 nl) and brlne dried and evaporated to give -
the title og‘p und 2.02 g (81%. NWVR (500 MHz): 1.43 (s, 911), 2.83-2.95
(m 2H), 3: (in, 1H), 7.21-7.37 (m. 911), 746(d 6H) 21 JUN 2005
WD 02/ 5005 hQsl: - o
100 xor s BT i e chonreatn SE
5- tetrahydbmzbt}ﬁazebﬁnzothl azepi ne- To a 'suspensi on of
-1, 1- di-oxo- 3, 3- dbbu | -5-p henil-7 met hyl t hi-o- 8- hydr oxy- 2,

t et r ahydr o- 1, 5- BEAZIEPRTESR OF hd-ine-houriibusyl- iﬂhwlﬂ-m%ylﬂmoﬁﬂwd;omyrﬁ Méc:N

{etraput ot Sembddor bt bigiipgeriabeg B85 e T ieb ReN (e

(12.85 g, a@tiedzethm'brc)momhmer@)&slmle3%snmaatte@abmaﬂamnomtd besmidy (0928Q4r S.

Th | d d d dth d
partiti onod S8 Tnal e RRR SR s hh S0 oD The Bkt ahgsHedadern
cbrine, dri efdlukGof YESR4E) mlﬁﬂﬂﬁ%ﬁﬁﬁ@@m@? @?fe?ﬁfyaﬂ%@&s%mc

(9:-1) as el uent gave the desired product (1 as a tan ol
0. 70- 0. 85" pariitigpgd between BCHE dﬁ SMH)CI T.th@té&;lc la(yer was wbd wath biné,dricH)

oy weonEifbs o dcboqtidey, Cnllel i unRricunasbl L abin g oy 2

3 4 5- tetrdmuéﬂ@rdduﬁt(llseﬁtﬁzg)tablaaﬁﬁmmom-o 85 (m, 6 100155 15H), 2.15 o
f=Di oxo- %legt | -3-eth 5- phenyl - 8- et hOXécal’ lgon % 0 gm H)B tet(?ahyd

Fot s DB e aiin T0Be 0. 426 (3G HAGH 50 (5 260 Grbp(s) 106,905 £ 80 oD
et hanol (10 nl). NaC]—I (0 30 g, 7.5 nmol) was added and the m xture was
refluxed for 30 min. Acetic acid (1 nml) 20 was added. The sol vent was
evapor at edM&!thuced pressure and t he resi due was extracted wth

DCM wat itS . _ ) separated, dried and evaporat ed. 0.44,g (97%
of the =1 )10X0- H{1-25 : 2L '_.."; N i ....L"‘. \dea-Y QLY '6H), 1.0-1.6
(m  8H), 3bdndid ne 21 3), 3538(m 2H) ~4.6. (s 3H) 6.8-7.3 (m 7H), "
7.5 (s, 1 ﬁ?nod 116

1, 1- D oxol_% but yil-Bicgor3 butgl- %@Mﬁ*@eﬁﬂmmmYMWEﬁ B4.3-tdirahydro-1,5-
S-tetr ahydBQnéoﬂ'ﬁazepme (Method 116; 0.48 & 1.04 mmol) was dissolved in ethanol (10 ml). NaOH
(0.30g,75 mmol) was added and the mture was refluxed for 30 min. Acetic acid (1 ml)
", 20 was added. The solvent was evaporated under reduced pressure and the residue was extracted
with DCM/water. The DCM layer was separated, dried and evaporéted 0.44 g (97%) of the
* title compound was obtained. NMR (300 MHz) 0.7-0.8 (m, 6H), 1.0-1.6 (m, 8H), 3.1-3.3 (m
2H),35-38(m 2H) 4.6 (s, 3H) 68-73(111 TH), 7.5 (s, 1H)

25 Method 116 _ ‘ _
' 1,1-Dioxo-3-but‘-fl-3-ethv1-5-Dhenyl-S-Gmoxvcérbonvlmethoxv—'zﬁ,4,5-tetrahvdro—1,5-
benzothiazepine - o o | o - ,
1,1-Dioxo-3-butyl-3—ethyl-S-phenyl—S-hydroxy—2,3,4,5-tetr£hydr6~1,S—benzothjazepin -
= (WO09616051; 0.40 g, 1.07 mmol), ethyl bromoacétatc (0.23 g, 1.38 mmol), sodium carbonate |
30 (0.50 g, 4.7 mmol) and tctr,abutyl_alﬁmonium bromide (30 mg, 0.093 mmol) were added to

MeCN (10 ml). The mixture was refluxed for 18 hours and then evaporated under reduced
pressure. The residue was extracted with DCM/water. The DCM layer was separated and

evaporated under reduced pressure. The residue was purified by column chromatography. The



benzot hi azepi ne - 21 JUN 265
1, 1- Di oxo- 3- but yl - 3- et hyl - 5- phenyl - 8- hydr oxy- 2, 3, 4, 5-t etrahydro-1, 5- benzoth
i azepin (W9616051; 0.40 g,. 1.07 nmol ), ethyl brompacetate (0.23 g, 1.38
nmol ), sodi o easdsnate 30 (0.50 g,- 4.7 mmol) and tetrabut iofERE 4534
-brom de (30 ng, 0.093 mml) were added tg3gMeCN (10 m ). The m xture was
refl uxed for 18 hour s and t hen evapor ated under reduced pressure. The

resi due was, t ter par at ed. and

evapor at ed ‘9% %&8 Brd@{’(ﬁ@ legg%yé @é%’)ﬁ\ﬁ%ﬁftft&&‘)ﬂp%ﬁ@ Wah

chr omat ograbﬂamedTmMRZ oqwﬁ{Z;\M’,iog\gqnp 1 1 duct
was eluted with DCMEt@OAc §90 10) &% &)? g}?ﬁ%g@;?@eﬁ%‘)g?&ggﬁ( '
obt ai ned. RKIVR 436D 26 6, Hm@%7(3’rﬁmé'l=§)§15 1H). (m 11H), 3.1-3.3:(m 2H),

. 3.6-3.8 (m . 2H), 4.3 (q, 2H), 4.6 (s, 2H), 6.9-7.3 (m 7H), 7.5 (d, 1H). 5 .
~Method 117 | ,i-Di oxo-33-di propvl-5-phenyl-7-nethyl thio-8-hydroxy_2,3 4

-5- tetrahﬁdlwethodi-n'benzothl azepine To a suspension of

1, 1- di oxo 3-di propy -.5-heny| 7- brom) 8- rret hoxy 2, 3 4,5: " '
tetrahydro—@ﬂé@ﬁzﬁﬁ S Yo gy 0 @-h . 305 ptra ! usmg :
i dentical gy pL el Ile10 steps except that the startl ng material was chosen
to give th‘%tgp'r‘dp%—e conpound i nstead of the butyl/ethyl conpound; .0.756 g,

1.62 mol) ‘in DWEa(sdﬁpeﬂtl)m‘ﬂﬁ$ 1adichend3 Safipfop§10s-pREnyY-7-brSmo08-fdoxy 258, 4%- -and
the m Xtur. S st’h%{) ver night at _ 120C, The sol vent was renoved. under
reduced pr Tty drtrberetaepiag PRBAFC) SO NG 1Rt Ch e/ haldH wsinridentital ynghetic

HCl. Th .
conbi negoor ggﬁ?&ggeﬂxttﬁ%gg? ésﬁ%gge 1&%%5}0&(3@&6&%@ dd‘ % E& m]gc{ﬁqghg%éd OFI tle
conpound wie W@ﬂnédommlmdﬁe.%g g( Bﬁzmmolbe:DMF((aO@nlb/Has 2D sfile (.65 9, 80

E’j m6 5 ’ l(_i)s 1 i}%ﬁ g Qé @@5ﬂtdfwlé g%?télﬁS ‘S’aﬁ dfé’e’( Wﬁt%ioﬁ g’%ie(sglv%gﬁwasbrrex%@vggb ’ {_

(s, 1H). m&r@@h@é& peéfsure and the residue was partitioned between BtOAc and 0.5 MHCl The
1, 1- D oxo- 3. 3-di yl - 5- phenyl - 7- met hyl't hi o- 8- car boxynet hoxy-2

5-tetrahy d?@lqous{) ybfe?ﬁ@cﬁxma@tze piige more Weth£tQdspad theorongfined organic extracts were

1, 1-di | th
Lot r ahyar o 1o LS OB ena soRBKeA LIPSl wdt Sk Ly s Bios AR (16
lr)rt ) vvgs (SCEIEIOMHZ MS@-d.ngBB@BOaUQm( ngag)swt 50@n§§Hva]t IS%(S , 35, Béﬂ@LIEYJH)WSYGB: ;Jm
romn de nd_sodi um car bonat e o
The ni xt ur & 6@453?1%?@&}]3\@75 ﬁlgél{ » 3K, BHE 291 SH) el (Sﬂég)arlgrﬁ)(\?elﬂhnder
reduced Vpre_ssure and. the residue was partitioned
Method 118

20 1,1-Dioxo—3,3-dipropv1—5-nhenvl-7-methvlthio—B-carboxvmcthoxv_~2,3,4,S-tetrahvdto—l,S~

benzothiazepine .

To a suspension of 1,1- d.toxo—3 3- d1propyl-5-pheny1 7-methy1thto-8-hydroxy-2 34,5-
tetrahydro 1 5-benzoth1azep1ne (Method 117; 0.665 g, 1.58 mmol) in MeCN (10 ml) was
‘added ethyl bromoacetate (0.262 ml, 2.357mm01), tetrabutylammonium bromide (0.051 g,

25 0.158 mmol) and sodium carbonate (0.870 g, 8.21 mmol). The mixture was stirred over night’
at 80°C. The solvent was removed under reduced presstlrc and the residue was partitioned
between EtOAc and 0.5 M HCI. The organic layer was washed with brine, dried (MgSO4) and
concentrated. The residue was filtered through a short silica column (DCM:EtOAc-9:1),
concentrated and dissolved in EtOH (10 ml).. A §olﬁtion of NaOH (0.25 g, 6.25 mmol) in

30 water (1 ml) was added and the solution was stirred' over night at room temperature. The
solvent was removed under reduced pressure and the residue was partitiened between EtOAt:
and 0.5 M HCL. The aqueous layer was extracted twice more with EtOAc and the combined

organic extracts were washed with brine and concentrated. The crude product was purfied by



between Et QAc and 0.5 M HCI. The organic |ayer was washed with bri%%e,ducﬁlz%%l
(M -S04) and concentrated. The residue was filtered through a short silica
colum (DCM Et OAc-9: 1), concentrated and dissolved.in EtOH (10 m). A,
.sol.ution of ;‘L}fﬁfiﬂﬁo' 25-g, 6.25 mmol) in 30 water (1 m) was added and.the
sol ution wa PP over night at roomtenperature. The sdCEEGBOINEES
‘renmoved under reduced pressure and the r&3? due was partitioned between
EtOAc and 0.5 M HCl. The aqueous |ayer was extracted twice nore with Et OAc
“and t he copfspamtive BiP§ahisingeadVIe@NT Bnmeriemvisfarchuffer bo Bie bR @kt oapoasdy at ed.
The crude erlgfuc %s purified by 21 JUN 2005 WO 02/ 50051 PCT/ GBOI / 05554
-139- preparat Bved #piae Al gokd. ERERGrilstid adet e 65D 1.85-1t50 (1, $ED1 hd 5

(! 605y P32 30 & 265 4065, . 5% fl) 8534 o, YRR 0 1 05 B0 00y
4.50 (s, 2HL), 761%826<m, ML), 6.80-7.00 (m- 3H), 7.15 (s, 111), .7.'15-7:25 ’

(m 211)’5 5 Exanple 121 The following illustrate representative .
phar macelti cal dosage forns containing the conpound of formula (1), or a

phar maceut EgambYe RCEPt.abl e salt, solvate, solvate of such a salt or :a '
prodrug thereo ereafter compound X), for therapeutic or prophylactic use
Jin humans: - (a) Thefmlosting illugftatatrpetse@atipophadXadedfical ldastge fornRcoatitinia@the’5 -
Cr oscar nel N ' 12, Mai ze starch. paste (5% w v _paste) 2.25 .
_ Magnesi um ‘Lé‘ﬁﬁe‘g‘?r@tﬁg‘;fgg]ﬁl"i%a?w?Pﬁmaéﬁuqﬁaﬂgﬂfifmﬁa@fe Sé&%@%é_ vaig of jsaeh baalt
Ph. Eur 223017@f0&'f£aﬁalreaﬁdhkﬁ5ﬂeﬁ@ﬁ@@ﬁ%@§g{fOi\@lb?ﬂ%Gﬁ@&cﬁoﬂl@l&ﬁc gs%in(hlsmans:m ‘
. C):

Pol yvi nyl WEJ‘R% WLy _paste) Magnésium stearate
Tabl et 11|@yglabletét ConpoundX 1.0 mg/tablet =
- .--_:.-.-.'-.-_. B Compound X - - S| 100 . |
v |Laciose PhEar | [182.75
_Croscarmellose soclium- o 12.0
Maize starch paste (5% wiv paéte) 1225
| Magresium stearate ' 3.0
10 _ —
(b): Tablett1 . ‘ o mg/tablet
CompbundX . : — 50.'
Lactose Ph.Bur = - - |22375
Croscarmellose sodium . | 6.0
Maize starch | 150
(i . [Polyvinylpyrrolidone (5% wiv paste) 2.25
Magnesinm stearate 3.0
(c): TabletIl - | mg/tablet
- Compound X ' _ 1.0 -
Lactose Ph.Eur L 93.25
Croscarmellose sodium. 40 -
Maize starch paste (5% wiv paste) 0.75
Magnesium stearate ‘ ~ 1.0




Lactose Ph. Eur 93.25 Croscarnell osesodium 4.0 Maize starch past eZES%}éW
paste) 0.75 Magnesiumstearate 1.0 21 JUN 2005 WO 02/50051 PCT/ GBCh/ 05554
-140-.-(d): Capsul e ng/capsul e Conpound X 10 Lactose Ph. Eur 488..5 _
Magnesi um swwws$0es1l. 5 (e): -Injection. 1 (50 ng/m) OonpoundPa%lé (91%?'%4" 1M
- Sodi um hydr oxi de solution 15.0% v/v O. 1{\_//&@@r ochloric acid (to %J S pH to
7.6) Polyethylene glycol 400 4.5% w v ter. for injection to 100% (f):
I'njection |1. 10 ng/mM  Compound X 1.0% w v Sodi um phosphate. BP 3. 6% w'v

0. 1M Sodi p-hydroxide—solution 15 0% v/iv _ Water for injection to 100% (Qq):
Inj ection]{®rCapswle/ i, buffered to pH 6) | n@peapsuled X 0. 1% w.7v Sodi um
phosphate re—ae+d-—6- : A%
wv Wate ction to 100% 5 Note-T1é0avae formul ati ons may be
obt ained bya&eRvEElONal proCETUres Vel T Krggg Tt e pharmeceuticat—art-
The tablets_(a)-(c) may be enteric coated|by CTonventional neans, for
Exanpl e t b Magosdiute swatet | ng of cellul ose|agetate phthal ate. 10 -
(e): InjectionT . ) . (50 mg/ml)
Coﬁlpound X o [ 5.0% wiv
1M Sodiura hydroxide solution | 15.0% viv
0.IM Hydrochloric acid = | (to adjust pH to 7.6)
Polycthyl_cﬁe glycol 400 ' o | 4.5% wiv o
Water for injection . _ R -to 100% 2
' V(f): Injection IT - ‘ 10 mg/ml
Compound X - ' 1.0% wiv
Sodium phosphate BP . : 3.6% wiv
| 0.1M Sodium hydroxide solution 15.0% viv
Water for injection T to 100%
(2): Injection I - .| (1 mg/ml, buffered to pH 6)
Compound X -_ ' 0.1% wiv _
| Sodium phosphate BP . 2.26% wfv ' i
Citicacid - 0.38% wiv
Polyethylene glycol 400 B 3.5% wiv
Water for injection ' | to 100%
5 - ]
o -

The above formulations may be obtained by conventional procedures well known in. ~
the pharmaceutical art. The tablets (2)-(c) may be enteric coated by conventional means, for
Example to provide a coating of cellulose acetate phthalate.

10
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conpound of fornmula (1): R O" R5 O RRw RI 4 RZ RRz R3 Ry 5 (Rz)" m
wherein: R and R are independently selected from hydrogen or Cl-6allcyl;
"Rl and R2 agxg, q,gg)l[endently selected fromCl-6alkyl; 10 R" and R' are
mdependently sel'ected from hydrogen or % 6al kyl , or one offGUCBHASR4 s
hydr ogen, or Cl.6al kyl and the, other fﬂ/droxy or Cl-6al koxy; Wis
selected fromhalo, nitro, cyano, hydroxy, am no, . car boxy, carbanoyl,

mer capt o, Claikshanoyl, Cl-6al kyl, C2-6al kenyl, C2-6al kynyl, Cl-6al koxy,.

Cl -6al kanoyl , G -6al kanoyl oxy, N-(CI 6al kyl )am no,- NN-(Cl. 6al kyl ) 2am no,
-CI 6al kanoyl ami no,. N-(CI-6al kyl)carbamoyl, 15 N, N-(Cl -6al kyl )2car banoyl ,

Cl. 6al kyl Sﬁ@)@m@ ais 0to 2, (-al koxycar bonyl, -

CI 6al koxycar bonyl am no, ureido,.N -(Cl -6al kyl )ureido, N-(d -6al kyl ) urei do
N; N - (Cl- 64l kyl WmmeNormm&(Bhl kyl }-N-(Cl 6al kyl )ureido, 1V;N -(Cl-6a
1)2-N-(C -6a| | cyl ) urei do, N (Cl-6al kyl)sul phanoyl and

Ny N-(Cl -6al kyl ) 2sul pham)yl 20 v is 0-B ok .R4 and R5 is a group of
formula (1A): AO Ru~,Dmy N§ 7 (1A

7:".4;'

A -'whereln .

R and R“' are mdependently selected from hydrogen or Cygalkyl;

"RYand R? are independently selected from C;. salkyl
10 - R* and RY are mdependently selected from hydrogen or Cy.¢alkyl, or one of Rx and RY
is hydro gen or Cma.lkyl and the other is hydroxy or-Cygalkoxy;

R*is selected from halo, nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto,
sulphamoyl, Cy.ealkyl, Cz.alkenyl, Ca.salkynyl, Cy.salkoxy, Ci-galkanoyl, C_galkanoyloxy,
N—(Cma]kyl)amino, N,N-(Ci.salkyl)zamino, Cigalkanoylamino, N—'(Cl.ﬁalkyl)carbamoyl, '

) 15 N,N—(Cl-sa]kyl)jcarbamoyl, C15alkylS(O), wherein a is 0to2, Cisalkoxycarbonyl,
{7 ¢y alkoxycarbonylamino, ureido, N'-(Cy.galkylureido, N-(C;.salkylyureido,

" N',N-(Cygalkyl)ureido, N -(Cyealkyl)-N-(Cy.galkyl)ureido,
N',N'(C)_salkyl),-N-(Cysalkyl)ureido, N-(Cy.¢alkyl)sulphamoyl and
NN-(Crealkyssulphamoyl; .

20 v is 0-5; |

on_e of R* and R’ is a group of formula (TA): -



2 1 JUN 2005 WD 02/50051 PCT/ GB01105554 -142 R3 and R6 and the dt he*Mfe
R4 and R5 are independently selected from hydrogen, halo, nitro, cyano,
hydr oxy, am no, carboxy, carbanoyl, nmercapto, sul pham)yl Ci . 4al kyl ,

Cz. 4al kenyl w@azsokynyl ,» Cl4al koxy, Cl4al kanoyl, d -4al kanoyll'(f’f%m]/osss.t

N (d 4al kyl ) am no, " N, N—(CI 4al kyl ) zam no;441 4al kanoyl am no,

~ N-(Cl4al kyl') carbamoyl.,, 5 N, N- (G 4al kyl ) zcar banoyl , Cl4al kyl S(O)a wherein a

A2 TR s R Y SRR R o oy
‘may be opt hisakyshoshaEbk th ,\dirch, @ALERY, Q%aﬂbyp&ﬁr@arptmﬁ@h%a%l B, ia¥ky10-
-NV).-,,-S(Ob- or - . wherein Ra is hydr ogen or ll< and b is

0-2, 10 Ri hgdkenyl4 mylhéwﬁkmwwmamoﬁs G1-Rillkegoploixy, Mﬁemﬂiaﬂ]a;mno

substitute nor.e bst it uent romR 7; R7 is hydr ogén,
Cl. 4al kyl , ﬂrﬁ gb‘é g ﬁgfa@fagewng}}os mr@‘ﬁﬁﬁf‘t’ﬁ%pu onal Iy

substi t uﬁeNchmyzcﬁem .Ia!l&ym{ﬂil)aswﬁﬁbﬁcéﬁ@ th aom.ﬁn&)xyﬁﬁbbﬁylhydr ogen
or Cl.4alk : C1. 4al kyl ,

| h n or R10 1s 0]
car bocycl y?(’ @1-4 1}5@1 &Né\“@lﬁ%ﬁzﬁuﬁ) PIOWbMGF%tn{% DéRI and ¢ ofiermife .

Shotmhens R g ‘?533‘? Sl %?ﬁ/é&?%@ﬁgﬂ cBprpd off bR B %y Che or
-P(O) (OR') (R") . Whig-OF MNRRYA S (@),-2dre CEIRIYN&desia RY is Bfirogenlr & k@ityl 4ndm is

d 4al kyl ; ﬁ R' is a group of forrrula(IB) R4 RR13 0 R+ r 4 L ~rp-)
N R1z" (I )’Wnereln Xis -N(R9)-, -N(R9)C(O-, :0-, and -S(Oa-; wherein

o 0 Ay bt Eiioe e ooy
het erocycl wbsameﬁfs?pplemtmdrfmn Y d Cl4a| kyl, carbocyclyl or heterocyclyl may
T R B e BT ¢
substztutcd by one or more substituents selected from R
R®is hydrogen or CMaJkyl
- 15 Ris hydrogen or Crqalkyl; - ,
| - RYis hydrogen, Cy.4alkyl, carbocyclyl or heterocyclyl; wherein R'? is optionally
: subsntuted by one or more substituents selected ftom R",
' R is carboxy, sulpho, sulphino, phosphono tetrazolyl -P(O)(OR")(ORd
-P(O)(OH)(OR") -P(OXOH)RY or —P(O)(0R°)(R ) wherein R®- and R® are independently
- 20 'se_‘,lected from Cl.f,a]kyl, orRV%isa group of formula (IB):

R 13
H%S XHH\
(IB)
wherein:
X is -N(RY-, -N(Rq)C(O)- -O-, and -S§(0),-; wherein a is 0-2 and RYis hydrogen or
25 CMalkyl : - ' -

R%is hydrogen or C;_4alkyl; _ '
R™ and RM are independently selected from hydrogen, Cy_salkyl, carbocyclyl,
heterocyclyl or R¥; wherein said Cy4alkyl, carbocyclyl or heterocyclyl may be independently

optionally substituted by one or more substituents selected from R2;



-143- R 5 is carboxy, sul pho, sul phino,. phosphond, tetrazolyl, 21 JUN 2005
-P(O(ORe) (ORf), -P(O(OH)(ORe), -P(O(OH)(Re) or -P(O (ORe) (RL) wherein

Re and RR are independently selected fromCl_6alkyl; or R15 is a group of
)

fornula (I )\% %,g‘% 0 26 RN24 R5 (I wherein:. R24 is selected from

—hydr ogen or 9! Oﬁ R25 is sel ected fr2g1 hydrogen, C34al KPFT/GBOLASSSY

~cat bocycl yl, heterocycl yl or R27, Wnerelljr Said C _4dallyl, car bocyCI yl or

“heterocycl yI Ell% i ndependent | y-optional ly substituted by one 10 or nore
18

substituents se artioxprAuRbRssulptiso,iphosplbeg; tetthzblyb P EAN BRLYORY LI pho,

Ul oh o DBESARRERS ShiGShk) o P TR e LU Bty

sel ected f selertel ARtK@] sallyl;ict RE Ria §iBrklle ¢y} ues of 'R13 may be the same

or different; 15 qis 0-1; r is 0-3; wherein the values of R14 maybe the
‘'sane or dlfferent mis 0-2; wherein the®valges of RLIO may be the same or
different; nis 1-3; ~wherein the val ues|of RV rmay be the sane or
different; -z is 0-3; wherein the val _
20 Ri6, R' 7 and R18 are independently sel€&cfied fromhalo, nitro, . cyano,
hydr oxy, ani no, carboxy, car banoyl , rrercam% sul phanoyl , - G - 4al kyl ,

C2Aal kenyl C2. 4al kynyl Cl. 4al koxy, <l -4al kanoyl, d 4a| kanoyl oxy
N(Ci,la kyI ) am no, NN-(CI - 4al kyl ) 2anm nof{IC)d - 4al kanoyl am no, .

N-(d 4a| ky%%%rﬁ)armyl N,N-(G 4al kyI ) 2car banoyl, O -4alkyl S(O)a wherein a
is-0to 2 Aal koxycar bonyl N- ( Cy4al kyl )'sul phaeryI and 25

N, N- (Cl 4al kyl )Zgﬂmm@m&ﬁoﬁ&w(ﬁbgbﬂ@@um and R 8 may be i ndependent| y
optionally substituted on carbon by one or nore R21; { R19, R20 R23, e and
R25 are i ndepend®nisisplesief Somsbydregem, ﬁa#ﬂ&kylmarhogyclnlyhﬁ@rocwmw ; WheTEino,

‘é?“?ifi’yny?&ﬁadm‘ﬂ%z PELGAR e él%%?@?'y@y e ké?% oty mmm

N, N- (& 1fa ok wioy2 alhsmmﬁnts selected from R,

R¥is selected from carboxy, sulpho, sulphmo, phosphono, tetrazolyl,
_-P(O)(OR®)(ORY), -P(O)(OH)(ORg) —P(O)(OH)(Rg) or -P(O)(OR=)(R ) wherein R® and R are
* independently selected from Cl_salkyl S
, _ pis 1-3; wherem the valucs of R may be the same or different;
15 qis0-1;

| ris 0-3; whg;reih the values of R may be the same or diffefcnt;
m is 0-2; wherein the values of R?o may be the same or different; '
n is 1-3; wherein the values of R7 may be ‘ther same or different;

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

)
=

R RY and R are mdependenﬂy selected from halo, nitro, cyano, hydroxy, amino,
carboxy, carbamoyl, mercapto sulphamoyl Cialkyl, Cyyalkenyl, Ca.salkynyl, C1_4alkoxy,
Ci4alkanoyl, C;. 4alkan0yloxy, N- -(Cy42lkyl)amino, N,N-(C; 4alky1)gammo
CMalkanoylannno N—(C14alky1)carbamoyl N,N-(Cqalkyl)acarbamoyl, C.4alkylS(O),
wherein a is 0 to 2, Craalkoxycarbonyl, N-(C;alkyl)sulphamoyl and |
25 N,N~(Cy.alkyl)sulphamoyl; wherein R, RY and R13 may be mdependently opnonally

~substituted on carbon by one or more R*,

=

RY, R*, R?‘?’ R and R® are independently selected from halo nitro, cyano, hydroxy,
amino, carboxy, _carbamoyl, mercapto, sulphamoyl, Ci.4alkyl, Ca4alkenyl, Cyqalkynyl,
A C1-4_alkoxy, Cialkanoyl, C;_salkanoyloxy, N-(C4alkyl)amino, N,N-(C, 4alkyl),amino,
30 Cyqalkanoylamino, N-(Cy.4alkyl)carbamoyl, N,N-(Cyalkyl)zcarbamoyl, C,_4alkylS(0),
wherein a is 0 to 2, Cy4alkoxycarbonyl, N—(C‘l;alkyl)sulphamoyl,

may be the sanme or different;



30 O -4al kanoyl ami no, N-(C -4al kyl )carbamoyl, NN-(Cl Aal kyl ) 2car barfoy?¥N 2005

d -4alcyl S(O), wherein ais 0 to 2, Cl4al koxycarbonyl,
N- (Cy4al kyl ) sul plianoyl, 21 JUN 2005 WO 02/50051 PCT/ GB01/05554 -144-

- N, N- (G 4al kwoa?.vsnb.’,]harmyl “carbocyclyl, heterocyclyl, sul phq;cvﬁéhﬁwbgﬂ,

am di .no, phosphono, -P(O)(CRa)(CRb), -P@gxcOL (ORa), -P(O(OHy(Ra) or

-P(O(OWN (Rb), wherein Ra and Rb are independently sel ected from

oot onal |y NUBE R SaoptF g B0 SREvE HiaBS. sRSR" ARG Rie Shgsaporo,

.such a 5@l rid

frd

| ndependenti)ashEREY, PlooEBIoR’) hmxoﬂ)@vaﬂmcomwmy whetif RABad R® are

am no, nitro, carboxy, carbanoyl, mercapt o, | 0D gyl , Jfl uor onet hyl ,

trifl uoronﬁd@ﬁ?@;ﬂeﬁﬂﬁﬁlmdﬁ@n Jea]kﬁbmﬂ@ Ret, xR ,Rl n@ﬂdRalqube et hynyl ,

met hoxycar ce or na. acet 28 acet oxy,

nmet hyl am ng%@é depﬁ}{/%}ﬁnﬁ@? ,'ﬁ%&t%y?rt ?E]%&Pne o rgre't hyl car hanmoyl ,

met hyl t hso, et 7t sid RifiaRyindepeRaMily didvridiyds ukloBf@RYty, 8pshol Qarbamoyl, ureido,
N, N- di et hyl sul phanoyl ; or a pharnmaceuti cal | y accept abl e salt, sol vate,

sol vat e ‘of 2Bt BHe; §7TbO%Y, carbpmeHh Gipreapes, eBiphamoy Auﬁblﬁﬁmwlomﬂwmtbow,)'
di t
e mcoq MR mUREKE Ry, ARG iR DU UARRA, e ety

prodrug. théﬁrﬁﬂhndd,&c&ylaﬁmmﬁmumj nadth §lamimd, ﬂmiétl)lyla@ﬁmr NimethyRatbatdasl, Of
claims 1 orﬁ wherej n Rl and are independently selected frometh
propyl or Brf¥yimgthy WP%E@HW@%B methd dphiag, megd §-methysylghanod gn at e of

RefHembner-eof . 20 4. A conpound of formula (1) according
to any one of (1: g.l ﬁs% to’lg wherein RR and R3' are both hydrogen or a

phar maceut praphgmacesivelpheeptable sak ololatia solvetewd echod sadiurta prodmilgttheveofa '
prodng thereof. 5. A conpound of formula (1) according to any one of clai msifi'-:i::.
1 to.4 wherein Rz is 25 selected fromhal o, amino, Cl.6al cyl,

CL. 6al koxygar bonyt@apdtad Of fdNmul) ﬁﬁb}&w&w&h@p“ﬁh&r@% RDE?&KE%E&S&HE#'&% en
acceptabl e salt, solvate, solvate of such a sal a prodrug thereo g

conpound ofr a@hmaac\(wﬂ:aé@@p@bh@altcﬁ@we @nlé/a@foféu@ tlortaprdmigéhaseaf. v i s
0 or 1 ,qr a pharmaceutically acceptable salt, solvate, solvate of. such a
salt or"a prodrug thereof. 30 7. A conpound of formla (1) according to any

one of claBms 1A eofiporadrogicindd® (I acdoyding gesitter obclpitar Nackwhekal RYand R? are
accept abI e. sda sql vate, . solvate of such a _salt_or a prodrug thereof.
ependently selected from ethyl propyl or butyl or a pharmaceutically acceptabla salt,

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

20 4. A compound of formula () according to any one of claims 1 to 3 wherein R* and RY
are both hydrogen or a pharmaceutically aceeptable salt, solvate, solvate of such a salt-or a

prodrug thereof.

5: A compound of formula (I) according to any one of claims 1 to 4 wherein R* is
25 selected from halo, arhﬁm, Cisalkyl, Cy.galkoxycarbonylamino or N'-(Cygalkyl)ureidoora |
pharmaceutically acceptable salt, solvate, solvate of such a salt or a pfodrug thereof.

6. A compound of formula (I) accordiné to any one of claims 1 to 5 wherein v is 0 6r 1
- ora pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof.
30 . . |
7. A compound of formula (I) according to any one of claims 1 to 6 wherein R® is
hydrogen or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug

_thereof.
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according to any one of clains 1 to 7 wherein the R4 or RS that is not the
group of formula (1A) is selected from hydrogen, halo, G Aal koxy or -

C4a|kyIS(%%H%% inais 0to 2; wherein-that R4 or R5 nay be optionally
.Substituted on égr bon by one or nore R{’LL% ‘wherein RI6 is * é‘b‘@ﬁ ??Q
NE

.sel ected from hydroxy, carboxy and N, 4al kyl ) 2am no or
pharmaceutically acceptable salt, sol vate, solvate of such a salt or a
prodrug thereof. 9. A conpound of formula (1) according to any one of

1 1tp 8 wh f f | t '
LAy o kBBt ot rdula 0 S eRedt bt oy 6 el S o
sol vat e, Sl&hbﬁ’“ 3@t @b g&ﬂbf%ﬁﬁhé g&g %Qseﬁ;@éarﬁ@nhggfog\%er ke %é_ﬁ und of

formula (1) accordirng to any on hydroge'n '
or a phar c@ﬂl‘t}ll&@)k y/hemmwts@ttb &; B'hmem thath'aareR 1may baopionhlly adistimteziadt  or a

_prodrug 1 eof @o oun r mu ccording to a one of
Pl oita15 (SR Bconitonn & SRR IS o RokRal bt B iu RS Sl
Ring Ais NAe(Talkihemib ofs phﬁﬁ@beuhcaw]ﬁce?tab@saﬁ Olvafe, @mate Bebdch a salt or
substituted. by one” ‘or nore substituents selected from halo, hydroxy,

- met hoxy or2Piodfeaibesadt hyl ; R7 is hydrogen, methyl, or phenyl; . Rsis
hydrogen or methyl; Ris hydrogen or nmethyl; 25 RL0 IS hydrogen; . mis
"0-2 wherein the val ues of RLO may be the sanme.or different; and Rl1 is
ar boxy, - SP( O ( Brpfdpotnd of foﬁn@llaQDmcafrdfmgrtﬁuhﬁoﬁd 8)cl4ias 1otar8 WwheeginiRT ighai m

@ eut| cal Ia‘/ accegt able salt, splvate, solvate of such a salt
: or a pro Er@u?ﬁ @4) (& depicied inelaiza Lhand B wunethylthio gr & gharmageutisaliny one

“or criet hyt 5250k S?%%&Wa&é%%%‘géﬁﬁ%ﬁ%é?f%@?”@%ﬁl T ki3 s hydrogen, |

_ met hyI ~ethyl, butyl or phenyl -or R23; wherein R13 is optionally '
10. A compound of formula (I) accordmg to any one of claims 1 to 9 wherein RS is

- hydrogenora pharmaceutically acceptable salt solvate, solvate of such asaltora prodrug.

15 thereof.

11, A compound of formula (I) accorchng to any one of claims 1 to 10 wherein in the
group of formuIa (IA):
- Dis-O-or -S-; .
20 | o Ring A is phenyl, thienyl or indolyl; wherein Ring A is optionally substituted by one
or more substifuents selected from halo, hydroxy, methoxy or trifluoromethyl;
o R is hydrogen, methyl or phienyl;
- Ris hydrogen or methyl,
- R is hydrogen or methyl; -
25 RY s hydrogon;
m is 0-2 wherein the values of R!° may be the same or different; and _
, R is_ carboxy, —P(O)(OH)(OEt)oI a group of formula (IB) (as depicted in claim 1);
or a pharmaceutically acceptable salt, soI\(ate,'solyate of such a salt or a prodrug thereof.
30 12. A compound of formula (I) according to any one of claims 1 to 11 wherein in the

group of formula (IB):
R is hydrogen or methyl;



‘substituted by one or nore substituents selected fromR20; R20 is %1 djrud%(w
met hyl t hi o, nmethoxy, am no, imdazolyi or nercapto; wherein R20 may be

i ndependently optionally -substitut ed on carbon by one or nore hydroxy; R23
i s carboxy; VO ®R/3085- NH or -NHC(O -; R14 is selected from hygioggsoessat hyl

or phenyl; wherein said nethyl. or phenyLm@y be optional ly substi tut ed by
one or mpre substltuents sel ected from hydr oxy; R15 is carboxy, sulp

prosshons, ~ (TR BRI Lo AR 91 10 freien)

is agr OUpsﬁsuﬁ@édB}) Ghe(or Eort 88hsdRRh& B ctbd HGLAR™ ]?90,18 Hydlr%x% ﬁet%ﬁﬁ@ in the
val ues of R13 may be the sane or different; qls -1; is 0-3

wherein t h@eﬂmueenm, imidazetg I@enlercep@awbemm B m‘lze!rw&ldemdenﬂy optlonally
phar maceut cce e salt ate,,B80lvate of such a salt -or a
L Bb SR R o R e L

. prodrug ther eofr accor ding to any one of

clains 15to 12 mgLﬂmpognNH(qo)group of formula (1Cy: R24 is hydrogen; R25
‘i's hydrogen; 0,R226 i s carbox and z is 1; or a phar maceutically

‘accept abl e sal t R sisIselagted from) hysrezens mgthdhorapleaylu wherein gaidehethyl Dhﬁh@ﬁﬂfmay 14,

A d n.cl 1 25 R and 1? are
Boampoung oS BRI ubled 87 oSSR g YOS R0, 21, 17 2
(F;I gr Iekbot h hydlﬁ?ﬂl&arboxﬁ&ul;ﬁxosﬂi @, fH(OD(UI&?(@RfﬁgP(n})g%ﬁy(vﬁg%lgl . and

al kox ami no_or ur ei do Vis
R6are hy i SGROIAS oarP@@ﬁacé S wheregn §r R ¥ mopRaRsaly R e
in claifpl sat r hal o, . 4al koxy or -
~Cl4al kyltlg(lc))gé?ﬂid (ger}rlgl %{?r?gﬁ %f togﬁgﬁ“ﬁmgﬁj % dﬁﬁhﬁé %%&ﬁbh 2005 VV\O 02/ 50051
PCT/ GBOl/ 05554 plig¥-3 wherein the values of RY ' may be the same or different;-

qis 0-1; and

ris0-3 wherein the values of R™ may.be the same or different;
‘or a pharmaceutically acceptable salt, solvate, solvate of sueh 5 salt or a prodrug thereof.
15 o |
13. A compound of formula {I) according to any one of claims 1 to 12 wherein in the
group of formula (IC):
R™is hydrogen;
R? is hydrogen;
20 R js carboxy; and
zis 1;

ora pharmaceu'tically_' acceptable salt, solvate, solvate.of such a salt or a prodrug thereof,

14. A compound of formula (I) (as depicted in claim 1) wherein:
25 RY and R" are both hydrogen;
' R! and R? are independently selected from C;.q4alkyl;
R* and RY are both hydrogen;
R” is selected from halo, amino, Cygalkyl, C ealkoxycarbonylannno or
= N'-(Cy. 5a11cy1)ureldo, '
30 visQor1;

R® and R® are hydrogen;
one of R*and R% is a group of formula (IA) (as depicted in claim 1) and the other is

__ selected from hydrogen, hald, Cigalkoxy or Cy4alkylS(O), wherein a is 0 to 2; wherein that



R4 or RS may be optionally substituted on carbon by one or nore Rl?ﬁ'e JUN. 2085
wherein R16 is independently selected from hydroxy, carboxy and

N, N- (G 4al kyl)2am no; Dis -0- or -S-; R7 is. hydrogen, nethyl or phenyl;

5 Rsis hydgﬂg';p'_(ag methyl; Ring Ais.aryl or heteroaryl; wherein Ring Ais
optionally s 'tk ed by one or. nore R?tl tuents sel ect edUTIGHAIRIAL
Wherein Rn is selected from hal o, hydroxy Cl - 4al kyl or d 4al koxy; V\/nerei n
R7 may be thl Qnally substituted on carbon by one or: mor e R21; wherein
R21is sel REpeR- fmwr’mhn@twnally@ubsﬁtlsemgmcﬂbmnby)onmmmtyﬂe,R -Rileréis RAY@r ogen:

r<, R1is; OLc erein tedfromC|-4aIkyI or
a group of m B?T}fi%g}' Eﬁ%@"gfg@g&% &G~ ‘WY@P‘%{&#‘?"; 240808y dr ogen or
met hyl; 15 Xi SDN-b gF-sNHC( O -; R13 is hydrogen, CI 4al kyl, carbocyclyl or
R23; wher ei n R13.is tional |y substit ut ed by one or nore substituents
“sel ect ed- from RBJ:is pgannmethykodpbdndxy, O 4al kyl S(O)a wherein. a is 0,
Cl4al kox amn C| eterocyclyl or nercapto; wherein R0 may be
|ndependently o& ﬁ%ﬁb:?%,%soaﬁ-gﬁ E’ut ed.- on carbon by one or nore R-2; R22 is
sel ected from ZMgﬁrlamy;oﬁMer 1Iv&e§éiﬁm;¥gymﬁéﬁud fﬁlb%ﬁﬁ@éhﬂf&{@ormore
“hydrogen, Cl4al kyl or car b?rg%ﬁ erein sai d or carbocyclyl
b\yh@ﬁl@%

my be opt ﬁl&ﬁamwt@ebg&eﬂfr@ r lm@ie@teélfm halgelmkozge Cegalleyl dtr om

R20; and ph sphono 21

B0 ( Cre) Lo e (U b SR s R BB i
Re and BY RF’aslsaIéetpéMeﬂhdlgf selected from C 4a| kyl or R15 is a group of
formula_(lC (ai?sgde icted inclaim1); R24 is hydrogen; R25 is hydrogen;
R26 i s d8rboxy; GsEyqrggap_ogmqmﬁé* ein the values of RL3 may be the sane or
different; g |§{10)1S df'og'eﬁ* 0-3; wherein the values of Rl4 may be the sanme
or(ehfferent mis 3’2 wherein the values of RLO may be the same or

di ffer ent; R is carboxy, -P(C)(OH)(OR) whcrem R° is selected from C1.4allcy1 ora group of
formula ([B) (as depicted in claim 1);
_ - R¥is hydrogen or methyl
15 X is -NH- or -NHC(O)-;

R is hydrogen, Cy4alkyl, carbocyclYl or R*; wherein R™ is optionally substituted by
one or more substitliénts selected from Rzo; wherein R is hydroxy, C;4alkylS(O), wherein a
is 0, Cy.qalkoxy, ami_no, carbocyclyl, hetérocyclyl or mercapto; wherein R%® may be
independently optionally substituted oﬁ carbon by one or more R%; R* is selected from
20 hydroxy, and R* is carboxy: |
R is selected from hydrogen, C1.4alky1 or carbocyclyl wherem said Cy4alkyl or
carbocyclyl may be optionally substituted by one of miore substituents selected from R?; and
R* is hydroxy, _ . . '
o R is carboxy, sulpho, phosphono, .-P(O)(OR")(O‘Rf P(O)OH)ORY),
25. -P(O}OH)R®) or -P(O)(ORe)(R ) wherein R® and Rf are 1ndependent1y selected from |
Ciaalkyl or R¥ is a group of formula (IC) (as depicted in claim 1);
R¥is hydrogen -
R is hydrogen;

R¥ is carboxy;
30 pis 1-3; therein the values of R* Iﬁay be the same or different;

qis 0-1; '

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

m is 0-2; wherein the values of R1 may be the same or different;



21 JUN 2Ws WD 02/ 50051 PCT/ GBOL/ 05554 -148- n is 1-2; wherein the® a%%%é“ﬂﬁ
of R7 may be the sane or different; z is 0-1; V\/nereln the values of e may
be the sane or different; or a_phar maceutical ly acceptable salt, solvate,
. solvate of 3W@RK2s0salt or a prodrug thereof. 5 15.. A conmpoupgreiel fssy! @
(1) (as depicted in clalml) selected frogg. o
-1, 1-di oxo- 3, 3-di butyl - 5- phenyl - 7- rrethylthlo 8- (N-{(R) 1 phenyI-I -[N.-(car

b t hyl
on eyl Nt hobdf T2 hEIWE welues of B mebe e s on giSoeent
1, 1- di ox0- 3, 3- dz B0-¥ wherpinethy balﬁemwhia? b8 11 dabke{or different;

(R) a-[N - car boxynet hyl ) car banoyl - hydroxybenzyl
Ycar banoyl ¥ eptigally acepipblaly rsglvatelasqéﬁatqoﬁ fuich2eplt 0ea pldirug thereof ‘
1, 1d|ox033d|butyl 5- phenyl - 7- n'ethylth|08(|\|-{ (R-I" -phenyl -[N - (2-

sul phoet hyl ) car banoyl | net hyl
} car barmo§| bt hoA)c)aﬂ:ipoﬁndloﬁfotrmhraa(ﬂ!y(dﬁ acplctéd beagiat I RrRRidTes

1, 1- di oxo- yl 55 phenyl - . VIthia: 8 (RereRom  henyl N -
o R . ffﬁ%{q@,ﬁ)dg Voimbenin ﬁsyylnuflg YN T phons L (cm%of%ethyi) [ -_
car barny| ”@drbzﬁfi%)ﬂrgetﬁyl céﬁﬁerﬁ%%ﬁ] If_i,[4 gﬁgﬁ}? h|1a§ ggnzoﬁ-hazepme, '

1, 1-di oxo- 3, 3-di'but yl - 5-

(R-a-[N (Z-QMmhéahhnyﬁ@hwmmimﬂltIﬁ&S -(V-{(R)- on~{N ! (carboxymeth 1)cérbamo 1]~4—
5-tetrahydro-1, 5- benzot KI azepi ne

hyd b I h
SR i 5 mgmmmm?ﬂmpm,
(R):a-[N)-12: ééb&o@gﬂim&lls f ﬁ At ROV ORI G v o

car banoy! met hoxy) -2, 3, 47 5-

1, 1- di oxo- aﬂmmyl)sarbamwliﬁemwé}mwbaﬁomemdxtthfﬁs(té\dr&y&ia)1 @bbﬁioﬂﬁazepme

% ?Qf’ﬁﬁryrﬁtyf‘%’fé)qﬁ%{s\?@%gb%sﬁyiwwyarnaetayl@qféﬁefo{@pazsmbr o

1, 1-di Shlghod
oF al F)Iil o- {éﬁic a?—igg&h&’&e)?%o ;lﬁ@ }Eaﬁﬁﬁlhylﬂelfﬂo%?fg%(?:}éﬁ-tetfahydro—l 5-benzothiazepine;

}1 C?-.I‘ gamoyl tdmolﬁ 3 ziﬂmtnl -Sphetyl Jhapethpltifio ﬁ-(:béE@tdgmzepsmoeﬂlyl)carbamoyu4-'
(- o TP Rab e Bl R Yl PRy 1 36 abtiazpine
car banoy et pexRo= ?bﬁﬁy‘ﬂ-ﬁ@tﬁﬁkf-ﬁ%@f ?-me]d?ﬁﬁﬂﬁg @ﬁ‘%ﬁﬁv & :sulphosthyl)

1, 1-.di oxo- 3 3-di butyl'- 5- phieny met hylt
( R) a-[N f(@b@my@b%%dmwmyuamwmpymﬁtmm 913 4,5-tetrahydro-1, S—benzothmzepme

ey T S P b EAC\ B SE RS iy ) oar Banyl 1 - -

1;-| l]J_O(rj|O gsg@a}%ﬁ;ﬁ?? 9%‘?%{)@%%%1%%/? aﬁ%ﬁmﬁﬂll%?w fggdﬁr ﬁepu'%!h?drgelng Btgngloﬁnazglplnn%

' f; 2 bgrrE)N? -1 F)ﬁ;‘(@-%%hmyﬁ—phmﬁawh?mg BGb(gfn mgﬂz’ g@rlﬁgﬁoxércthyl)carbamoyl]-ét-

1, 1- di oior]%’dé"’ﬂ%%%@f aé’ ﬁ??‘ﬁ?x)%e?x hiPriptrahygeg beenrz)oﬂnazepme,

§E%r Parmyl ot rony B R B BRI b kemroommiiboos
carbamoyi]benzyl}carbamoylmethoxy)-?.,S 4 S-telrahydro 1 S-benzothlazepme,
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N"-(2-carboxyethyl)carbamoy!]

25 benzyl}carbamoylmethoxy)-2,3,4,5-tetrahydro-1 ,3-benzothiazepine;

1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8- (N-{a—[N’ (2-su1phoethyl)carbamoyl]—?.—
ﬂuorobenzyl}carbamoylmethoxy) 2,3,4,5-tetrahydro-1,5- benzot.hlazepme

1,1-dioxo-3-butyl-3-ethyl-5- pheny1—7-methy1th10 B-(N-{(R)- oc~[N’ -(R)-(2-hydroxy-1-

carboxyethyl)carbamoyl]benzyl}carbamoylmethoxy) 2,3,4,5-tetrahydro-1 S-benzot}uazepme
30 1i,I-dioxo-3,3- d1buty1—5-phcnyl—7—methylth10-8-(N—{(R)—OL—[N “(R)-(2-hydroxy-1-

carboxyethyl)carbamoyl]b_enzyl}carbamoylmethoxy)—Z,B,4,5_—tetrahydro-1,S-bcnzothiazepine;
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1, 1-di oxo- 3, 3-di butyl -5-phenyl -7-nethylthio-8-{N-[(R)-a- (N -{
‘(R1-1-[N'-(R) - (2- hydr oxy- | -- car boxyet hyI )car bamoyl ] - 2- hydr oxyet hyl
} car banoyl ) r banoyl met hoxy}- 2, 3, 4, 5- - iy
t et rahydro- 1 Qﬁga%%e(hg%t hi azepi ne; - PCT/GBO1/05554
-1, 1- di ox6- 3- but yl - 3- et hyl - 5- phenyl - 7rrefiu‘§ﬁth|08(l\l-{ L
~a-[ N -(carboxynet hyl )carbanmoyl] 5 '
benzyl } car Iédn%9K¢h‘ét3hfbhb}t)'1=5}p3¢wl-3-m€hylahydp{dV 1(RS- daéM'zt(RWla[Z\E'pﬁR’)QZ-hydroxy—l-
1, 1-di oxo- nyl Ith08 N-{ a-[[N -((ethox
(et hyl )phg B ES}IF ?f) ﬂr‘t?{iﬁgyli 3&}}%&%9@@29{ yqnoy )bcmylgcmémo)LMethoxy} 2,3 ée/ %
. car bammoy!| mﬁh?ﬁ)rgb&ﬁthﬁzgﬁ%ahydro 1, 5-benzot hi azepi ne; :
1;1-dioxo-3 yl 3-ethyl-5 phenyl - 7-met hyl t hi 0-8-{N-[(R)-a- (N - { 2-

[( hydr oXy) (ldecﬂmyo ﬁﬂim&ﬁkﬂbh}suﬂ-phdmyl—%}matwmmxmhﬁmydchboﬁy@aﬂi@mdiﬁirﬁ@l}’ b
-2,3,4,5 1 Ha dro-1,5- benzj#hlazeplne
1, 1- di oxo YESHOH) .37 It Rt lo3-benaqihigzepine;

R bgrrwI | rreiah%féiswzﬁug’ % é§ﬁ %@?d?%ﬂ@%g@ﬁ% @gt?g%’@})(methYI)Ph"Sph"ryl"
| % iL( (rjr;a 1(::»r(]ol m@ﬂ)ngzmﬁg?qﬁr?ﬁmwmh}bﬁﬁif&trblﬁﬂrofi‘i( Bendothiazepine; .
}car barm§I gl 125511%91%&P&B@r&@ﬂ]%ﬁb%&h%ﬂ%!ﬂ%}{ﬁé [8)-#-6V't{@ r ahydr o- 1, 5- 15 '

0 oxo. SRAE peyhpicepie ”e?“‘%é??%y?*?%l?)begzlflhafb(’ﬁ)OJfém%%Dxlf} 2345-
2-[ (met AY| }Wﬁdﬂﬂwf)-benzbmmbmy,l ] et hyl |
}car barmyli Xdrox benz car barm hnet hox 5-tetrahydro-1, 5-
berizot hi az p’h dig%o-3,31dimtgk P 1yl-dr1p ylthlg-Sp@\érhbi) wme@wbiﬁoltbmel-( N {

(921 (0 el s bbby S GRS 43 EARERA LRED iepins
é 1- d: i)xg 3,133 dk b3 Pydibltylpsphetlyl- 7= rﬁahpmmy-%fma{)(eﬂmaf:{-Nme&r?-yzﬁ%pooet hyl) car
bano -

hydr gxy benERespharblsthslicabimet) -ty dmoxybenaylicahppaylaethxyb Sy S Heaading;s- or
a phar nggeggﬂzq}f}hg%ggﬁcept able salt, solvate, solvate of such a salt or a
prodrug thereo 5°16.. A process for preparing a conpound of the fornula

(I ) as cl ailmacdioxm3ang4bm9195oﬁe@ﬂanﬁsthyﬁmbm QJB-[ML@@NCPA%EA&I%&)(Q&D ﬁ?ocess
‘oxi di si ft %ot hi azepi ne of fornula ; JU /50051
o O pa S Ron et b amay - 4-hyd:oxybenzy1}carbamoylmethoxy} 2,3,4,5-tetrahydro-1,5-
' benzothiazepme, _
1,1-dioxo-3,3-dibutyl-5 —phenyl—7-methy1thio—8~(N—{ (R)-o;—[(R)—N "-(2-methylsulphinyl-1-
20 carboxyethyl)car_bamoyl]benzyl }carbamoyl_methoxy)-z,B,4,S—tetrahydro—'1,S-benzothiaz_epine;
and o 7 '
£ 1, 1-dioxo-3 3-dibuty1-5-phenyi-'i-methoxy-s-[N-{(R)-a-[N'-(2-su1phoethy1)carbamoy1]-4- :
hydroxybenzyl}carbamoylmcthoxy]-z 3,4,5-tetrahydro-1, S-benzotmazepme

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

16. A process for preparing a compound of the formula (I) as clalmed In any one of claims

1to 15 which coruprises of:-

Process 1): oxidising a benzothiazepine of formula (I1):



R3 RY R (Rz)v (~> Process 2): for corrpound%'id‘w”'m5

RSSRM 4Rz RNX
formula (1) wherein Dis -O,-NR or -S;. reacting a corrpound of formul a
(Ma) or Qw): . R6 /ORWR6 OR :VR2I x HDNRx Ry 3 R3B RRr-5 (R2), (R)v

" (tea) (M) WﬂQZhﬂ%ﬁlcorrpound of formula (IV): AO Ru L mRHQ;TQ;ﬁnR sdq V)
10 wherein L is a displaceable group; Priffess 3): react i ng an acid’ of :
~formula (Va) .or (Vb): 2 1 JUN 2005 WO 02/50051 PCT/ GBO /05554 151 O-r
‘R6OO0 RWs REGORORRW HO n | \ R R\ RlL R~/ RZ HOR22 3 NRxD NRx RRY
OR3 Ry (R2)" (Rz)V (Va) (Vb) or,,an.,RactivateEi derivative thereof; with an
am ne of forrrula(VI) A : / ‘ '

R,
Process 2 ) for compounds of formula () wherem Dis -0— —NR or -S-; rcactmg a compound
of formula (IIXa) or (I1Ib): ‘
Y £
. R OQ‘,_ // . ow
HD R2
4
R "HD
R?
5 ®), ®?),.
- =) )
with a compound of formula (IV): |
. Q -
Rl L
) ng ITI an
- Rlo rR? R
@V}

10 wherein L isa displaccablé group;

- Process 3): reacting an acid of formula (Va) or (Vb): : .




R11 - Ro RO R (VI); Process 4): for conpounds of forrmula (I) whet L NR2008
Is a group of formula (I1B); reacting a corrpound of fornmula (1) wherein Rll
is carboxy with an am ne of-formula (VMI1): R14 13 Rs Xr 9:JPNH 12

- (V1) 10 Prwgﬁw'@%l for conpounds of .for mJIa (1) wherein RLl is carboxy,

deprotecting a conpound of. fornula (VII Re O O S/ RP|§T§ BYVOSRMa R s
"R7 R1 VR9N~yfj-R2R~I INDNRx O Ry ~1 (RR)V (VlIlla) or
(MiIIb): 21 JUN 2005 WO 02/50051 PCT/@GB01/05554 -152-. 1O RO" W R~ 11
,VDONnR4R9 BV $ ~ RY RZoONW'Rx R3 Ry (RZ)v (fib) :
L. : 0\}// w .
: RS.
HO o R’
HO\”/fL}a
D
o
. (Rz)v e . ; (Rz.)v
< (Va) - — - (Vb)

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

. mlg
RIOR 1[13'

5 | (VI
Process 4): for compounds of formula () wherein R is a group 'of formula (]B); reacting a 7

compound of formula (T) wherein R"! is carboxy with an amine of formula (VII):

. R12
10 Procéss 5): for compounds of formula (I) wherein R!! is carboxy; depfotecting a compound
of formula (VIIIa):

(R,

_ _ | (VIiIa) _
or {VIHb): C -



‘wherein RP is Cl-4alkyl; 5 Process 6): for conpounds of fornula (13%’#&%@“%
R71 is a group of fornmula (IB) and R15 is carboxy; deprotecting a conpound
of formula (I Xa): R O RCGARRW Rs RmMRI OHRIOtRRPp 3 rXl | p RXxLr
I'l- g~f p RIWOGEEBMSIRRr (Rz), (1Xa) 10 or (IXb): 21 JON x005pCcVEBMHA/sS4051

- PCT/ GB01/ 05554 -153- R14 R13. AO 6 " 0-12.1 X0 A~ DO S, AWM 4R O H

" ~~RORI R/ RR: Rx R3RY (Rz)"™ (LYb) wherein RP is Cl-4alkyl; Process
7) for conpounds of fornula (1) wherein one of R4 and R5 are |ndependently
sel ected 5 from d 4al kylthio optionally substituted on carbon by one or

nore R16; reacting a corrpound orrrula (Xa) or (Xb): R6 O\ OR'" WR6 Q
ORV.RS'" SRRLLI SR"

O~RZN%5NRX R3RYRRY
OQ., /
RY D
.0 n
|
’ RIO Rg R"l'
x
'(RZ)\,

wherein RPis C1.4a]ky1; B

5 Process 6): for compoun'ds of formula () wherein R' is a group of formula (IB) and R" is
carboxy; deprotecting a compound of formula (IXa):

®9,

10 or (IXb):



(Rz)" (R=E)" (Xa) (Xb) 10 wherein L is a displaceable group; wi t 5 A
of formula (XI): WH (X I) wherein RY is C-aalkylthio optionally
substituted on carbon by one or nore R16; Process 8) for. corrpounds of :

. formula (1) wheseis; R15 is a group of forrmula (1C) reacting a_:15 conpound
of formula (‘Y@(%@dgrgluxm wherein Rp is gﬁgrogen with a conp%%ﬂﬁ%’f’“sfsiﬁ nul a
(.): 21 JUN 2005 WD 02/50051 PCT/GBA /05554 154-. R25. R6 Z NI-1 R 24
(XY Process 9): for conmpounds of formula- (1) wherein R' is a group of
formula (1B) and R15 is a group of. fo a (10 and R26 is. carboxy;
deprotecting a corrpoundRmc forﬁuj a GXMe csRORes ON AR9 s

R7” RR ftl ~ zN' Bl ~I|[nD"R %, 5 (Rz)Vv
(X1l1a) . or (me’EQ : . R OR 25N
O-X q Fi RI0~9 R8 R7 D17 R I RITRy R’
L . 0 . R>
R’
| (R,
(IXb)
wherein R? is CHa]l(yl S
_ (,';_: - Process 7) for compounds of formula (I) wherein one of R* and Rs are mdependenﬂy selected

5 from C1_4a}ky1thlo optionally substltuted on carbon by one or more R'®; ; Teacting a compound
" of formula (Xa) or (Xb):

E N ®2), . ®?),

| (Xa) - (Xb)
10 wherein L is a displaceable group; with a thiol of formula (XI):
o ' RY-H
XD

wherein RY is C;ﬁlkylthjo' optionally substituted on carbon by one or more R'S;
Process 8) for compounds of formula (I) wherein R" is a group of formula (IC) feactincf a
15 compound of formula (IXa) or (IXb) wherein R is hydrocren with a compound of fonnula
, ). : | _



(XI''1'b) 10 and RP is Cl4al kyl; Process 10): for conpounds of forr’r%ifaw('“ﬁfmﬁ
wherein Xis -N(R9)C(O-; reacting a conpound of formula (XIVa): 21 JUN
2005 WD 02/50051 PCT/ GB01/.05553 -155 6 OR R RWR 5 OR o s AnDS R %9 N
-HOp NR R¥O®R508 Ry (Rz), (XIVa). or (XIVb): Ris OA O WRer/GBMros€ss //
RW HODS9n. R O HROR R7T/ RZIMR RZRY (?,2,. 5 (XIVb) with
a conpound of ‘formul'a (XV): Rra R5 rNH R-(XV) and thereafter if
‘necessary or desirable:. 10 i) converting_a. conmpound of the fornula (1) into
“anot her ‘conpound of the fornula (1); .- ii¥ renoving any protecting groups; ‘
iii) formng a pharmaceutlcally acceptﬁ salt, solvate, solvate of such a -
salt or a pr odr ug.

m
Process 9): for compounds of formula @D whereln RYis a group of formula (IB) and R15 isa

group of formula (IC) and R26 is carboxy, deprotectma a compound of formula (XHla):

TRy,
B
Y
ey

- RZS. o
P .
ROWH];N . .
o | Al
) . R R14
s . | ®,
| (XIa)
or (XIIIb): |
R24 _R14 Ri3 6 v
e | NS
O R Ll Llq R
N-—™R*
R? R’
R?),

S XHib) -
10 and R? is Cy qalkyl; _ -

Process 10): for compounds of formula (I) wherein X is N RHC(O)-; reacting a compound
of formula (XIVa): - o




17. A compound of the forrmula (1), or a pharnmaceutically accept abl%1 g%ﬂ"{m
solvate, solvate 15 of such a salt or a prodrug thereof, as clained in any
-one of claims 1 to.15 for use as a nedicanent. 21 JUN 2005 .-156 18. A
- conpound of wW®bimiosy (1), or a pharmaceuti cal | y acceptabl e sallttﬁv; Iova14e
sol vate of such. a salt or a prodrug thei , as clainmed in 531
clainms 1 to 15 for. use in a nethod of - prophyl actic or therapeutic.
~treatment of a wane-bl ooded ani nal, such as man. 19. The use of a conpound
of the fornmula (1), or a phar maceutl cal ly accept abp®e saI(DR" spl vat e,
- sol vate of such a salt or a prodrug thereof, s cl |9E%/| 1y one of
claims 1 to 15 in .the r@nufactur¢:ef ngEdR‘E e
production of an |BAT i ‘
“man. 20. A pharnaceuti ca
(1), or a pharmceufiQal Iy
.salt or a prodrug thereof,

mal , such. as
' d of fornul a
Rxof such a

any one i C|alnR}’| to 15, in .
di or carrier. 21. A
‘phar maceuti cal conposi tion which cowp ses_a ‘conpou formul a (1) or a
phar maceutical | y acceptable salt, solvate, solvate ok sfch a salt or a -
prodrug thereof, as clainmed in any one of clains 1 to ¥5, and an HMG Co- A
reductase inhibitor, or a: pharmaceutically accept abl e(Bé)l.,t sol vat e,

sol vate of such a salt or ‘a prodrug thereof, i-n association-with a

phar maceutical |y acceptabl e dil uent or G@Vaer. 22 A phar maceut i cal
conposi ti o&m. conpri ses a conpound of formula (1), or a _ .
‘phar maceuticall'y acceptabl-e salt, solvate, solvate of such a salt or a
prodrug-thereof, as clained in an - of clains 1 to 15, and a bile acid
bi ider,- in associ ation wt} ' gge vdi | uent or

carrier. 23. A pharnaceut.i zla el?orrpound of
ol vat e of
al ms Ito 15,

formula (1), or a phmma

salt, .solvate, solvate o an

aci d binder in association with a pharnaceuti caI |y a pt leé di l uent or
carrier. 2 1 JUN 2005 -157 24. A conposition, conBi or .use according
to any one.of clains 21, 23, 34, 36, 37 - or 39 wherg e HMVG. Co- A
‘reductase inhibitor is atorvastatin, or a pharmaceu

with a compound of formula (XV):

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

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

17. A compound of the formula (I), or a pharmaceutically acceptable salt, solvéte, sofvate
15 of such a salt or a prodrug thereof, as claimed in any one of claims 1 to 15 for use as a

medicament,



acceptabl e salt, solvate, solvate of such a salt or a prodrug t her 8bfIY™H 20
A conposition, conbination or use according to any one of clains 21, 23,
34, .36, 37 or 39 wherein the HVG Co- A reductase inhibitor is rosuvastatin,
- or a pharmaceutically acceptable salt thereof. 26.. A pharmaceutical . °
conposi tion which conprises a conpound of3§<xrnula (1), or a’

pharmaceutical |y acceptable salt, solvate, solvate of such a salt or a
prodrug thereof, as clained in any one of clains | to 15 and a PPAR al pha

and/ or gamuiggon sémpddkd i cally.acceptable salt. thereof, in
association with a phar nagfefaﬁﬁggaw&?g %aep %%P%a Y&F‘fea@hﬁ 5611% selypte; ofvatef  a
conposi t i on, Sighrdaliriainsernes thersef, avdwimed nginy enadhiclme | & 1 foi85n 2 Snetifd of! 47

wher ei n' t he RRARIALP F&%[u : Ny onist.is (S)-2-ethoxy-3-[4-(2-{4-

net hanesul phﬂgnﬁoxypﬂ‘gﬁg{% eﬁ%g%})" D 8%?"?15?%‘63‘??&1&8}1?54 fchyps gan. :

pt\/alr lmaceut I\/fflll Iby' accept abl eszaI t Hler eof . 2%)3.(' I iAbc.o‘rrpoung of Iogrml a a
illa), ; : a) .o ‘as epicted in claim

g.6) or)a g)halrghazzgll}% }J%ggt?flaf llélg?:')eﬁﬁltogﬁ]eefl(’?ﬁﬂlat {I)’gfﬂl Bléf‘P)@?c(eé‘@‘FaUﬁtagceﬁﬁbb@@h a salt

or a _prodr tighvelesobafe of2gch Fsaltofp prbidehgQhioréod didlatindd by SEEH HiR01 tP1FhA M

28 which is tﬁ?&lfuﬂ{f ‘%ii%é f‘;’_g but -I? S-phenyl -7-methyl t hi o-8- (N~

((R)-1'-phenyl - =TN = Ft2 B B YFRAR A RIgdur e efamd PATT inhibitary bffect in a

car bam)él rr?tht ? yl?leﬁp&?mma; ?@hraahmﬂ,r ﬁ- 1, 5- be{l;ot lh: azepi_ne:[ g? Thlet use of a

conpound o e fornul a , or a pharnmaceutically acceptable salt, .

sol vate, solvate of such a salt or.a prodrug thereof, as clained in any one

of claims 1200 18, phafmackliRal@sbAGsIHBicREorfpl B ERERR. Jg‘e’famg@ﬁg{brﬁhe |

treatnment of_.h erI.ig daem c_conditions ina warml such as
man. 21 JUN Phefftaceutivally asqeptaplecsalicwlvate, shaemfoudic: it o herddorgridraof(4s), or a
phar maceut i chiithed inaagpicdcaisal to 15. 0l Qf.gugh a salt or a
prodng ther%ﬁf', as: cl. ai me_c? i anoy dne S%;(%}a?f)%?(%X%hfggla(i%l,%‘cﬁﬁ"acf’%abe

manuf act ur e “BFLONEHLanent for use in the treatnment of dyslipidemc
conditions and disorders such as hyperlipi daem a, hypertrigliceridem a,
hyper bet al i ?gpr oteinem a (high LDL), hyperprebetalipoproteinen a (high
VLDL), hyperthy| Ombammsaeiicel compgsiiétn wiogr ameirineni @mpbymbstabal SR Lo €M 2,
hyper | i popr gheinBefitidalRAeeenil i poproteinem a (low HDL) in a

war m bl ooded, ani mal , T ﬁpa:sgr%rgllrtf%%%’ S?%%L?géucg'fa Sﬁltgbﬁﬁ@éﬂ’& thgreafts for mul a
(1), or a pfiaffddaaty enslof glaimcleit b MG Cosahatat@se mRbiat 6 ST such a

salt or a ppRénuutineya0fptad ot ANEE HR.AW 2N O clains 1 to 15 in

a salt or a prodrug thereof, in
association with a pharmaceutically acceptable diluent or carrier. |

L

D}

22. 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 15, and a bile acid binder, in association with a

‘pharmaceutically acceptable diluent or carrier.

23. A pharmaceutical composition which comprises a compound of formula (I), or a

Apharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, as
claimed in any one of claims 1 to 15, and an HMG Co-A reducfase inhibitor, or a
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.

=



t he manufacture of a nedicament for use in the treatnent of di ffer?é?]t‘mn'm

clinical conditions such as atherosclerosis, arteriosclerosis, arrhythm a,
hyper -t hrombotic conditions, vascul ar dysfunction, endothelial dysfuncti on,
heart failure, coronary heart di seases, cardiovascul ar diseases,

nyocardi al infarction, angina pectoris, -fp&1ipheral vascul ar diseases,

i nfl ammat i on_ of cardl ovascul ar tissues such as heart, valves, vascul ature,
arteries anddei n%compn,mbma@mnmm s:condegttemsom of\zhﬁﬁamarzz', 13403183,
vascul ar fatpso C nd/ macr.ophage, i nf| ltrate,
intinital thi ckﬁﬁeﬁ%@e % lﬁ%%l}eﬁﬁ?tgn@?&%f ?%V%SQagﬁdorﬁﬁhﬁg%”& uicelyme  and
vascul ar- t hr ¥feriblessaltsrohaleesdvade d:frsach;a aﬂﬂora@ﬁiﬁl&%fm&e@ﬂtaCkS in a

war m bl ooded animal, such as man. 33. The use of a conpound of the fornula
(1), or a phar maceut | cally acceptable salt, solvate, solvate of such a
salt or a prédny 4 ¢remeeition, asmbinamcmaﬂusmaoamdm@m@a@fo@logbﬁﬁnslﬂt 93,13, 3@ Ry7 the

manuf act ure Qf 0 e treatnment of atherosclerosis,
coronary heaér}tg'gav&{l%%gg%rsm %60 éfﬂﬁ‘ﬁﬁasq ‘ﬁ#g}t?ft‘? Tosuvagiatin, 05 2 parmaequiically
peri pheral \assaptdblrsatiitleemses, stroke and transient ischaemc attacks in a
war m bl ooded ani mal, such as man. 34. A conbination, conprising a conpound
of the formula (1), or a pharmaceutically acceptable salt, solvate,

sol vat e of <ich &!&}ﬂﬁhﬁac@ﬂiﬁoﬁl donPasitien Wheh @&B rhs@sga deﬁﬁdﬁﬁ&'omnﬁﬁﬁr@“% of
pha

clalrmslto],]fi a"g’ﬁa]i}' mgqureductaselnlbltor or-a ceutlcally
accept abl e daryracewispliyaceeptably splis solyte E%W@Sﬁ%%s&bfwfapmdmkthgebheﬁ eof. 21
JUN 2Ui 15 -cldifed anPofOeHulmt | @15 SREYHAR & he formula
(1), or a phﬁr maceutically acceptable salt, ghagﬁ va’?g IaggntIS %f such a

salt or a p™ W@e‘{“ﬁ%‘ YeAspeptable salt thegeod in nSSafFlytltmnfeﬂbﬁ phauhmeutcaﬂyraoseﬂﬁbleand a
bil e aci d bidilg&it or 88rerA conbi nati on, conprising a conpound of the fornul a
(I'), or a pharmaceutically accept abI e salt, solvate, solvate of such a
salt or a prodrug thereof, as clained in any one of clains | to 15, and an
HM5 Co- A reduct age,o Bélﬁ’ént eé r cal | ept sal_t

sol vat e, sol te of h]guc a slgbl%hg?mgg%r g%&%{ék%an %‘ Péﬁl ?% ‘?ﬁ‘g“gm d

bi nder.. V#ﬁ’@“l}é‘% BAR alpha apdfenrgameta atghmsthmfsml-eahc(xly)B -f4qe-{a- phar naceutical |y

accept abI e Stk b ch a salt or odru t hereof, as
clained in an{ g?lsg&)g M)?Fhe%ﬁ{}éﬁgﬁi@en ml:ﬁ%c %‘d,&rPB&T@‘f‘?ﬁl@cq Hifessptable, or
a phar maceufd! @Pﬂ% acceptabl e salt, solvate, solvate of such a salt or a

prodrug thereof, in the manuf acture of a nedicanent for use in the
treat ment of ggerl i pi daem ¢ conditions in a warnm bl ooded ani nal, such as

man. 38. Thédus Gﬁmnolmdwﬁ&tmdlaQVIth)e(VmbMXa)(@IXb qmnamlgjﬁmﬁd fically
ro

acceptable g g%ﬁ{ vat e of . suc salt or a ereof, as
claimed in aﬁjyl/&%dnlg%o qﬁg?rnsp%n%agelitgall acceptaable salt, solvate, solvate of such a saltor a
prodrug thereof,

29. - A compound of formula (IXb) according to claim 28 which is 1 ,1-dioxo-3,3-dibutyl-

-phenyl-?-methylthto -8-(N-{(R)-1'-phenyl-1'-[N"- (t-butoxycarbonylmemyl)carbamoyl]
methyl} carbamoylmethoxy)-2,3 »4,5-tetrahydro- 1,5-benzoth1azepme.
| 30.  The use of a compound of the formula (D, or a pharmaceutically acceptable salt,
_ solvate, solvate of such a salt or a prodrug thereof, as claimed in any one of claims 1 to 135, in

the manufacture of a medicament for use in the treatment of hyperhpldaemlc conditions in a
warm-blooded animal, such as man.

=



bile acid binder, in the manufacture of a nedi canent for use in th 1 Junzn{;ﬁ
treatnment of hyperlipidaem c conditions in a warm bl ooded ani mal, such as
man. 39. The use of a conpound of the formula (1), or a pharmaceutically

. acceptable salt, solvate, solvate of Sughe a salt or a prodrug thereof, as
clainmed in any one of clainms | to 15, an ~HMG Co-A reductase inhibitor, or

.a pharnaceut kgal Ifyhea%gg t abl e Cgtt f(s?ol vate, solvate of such ~a salt or a
prodrug thereéof, an ar‘foénpa%? olfhs,fpapula (T or p gharmacmusiealivagceptable salbdi cament

for use in scﬁm rsdaateramucbﬁ silyRIPrd RRSBICaCRREES IORS ohdlofeiiBl fﬁ@h??&ed

ani mal , such §mr r@‘% corrp05| tion; combination or use accordin
"~ any one of o 2 a meglicamgent ferise Fyfhe watppns Pédﬁhplﬁenigldomilamsdmﬂ)l nder
is a resin. dikordaib@u(m(iﬁﬁﬂﬁﬂiﬂld&@mlac KRR O, Bdie agy one.of
“clains 22, 2 and Hﬁ;\)evhe"‘?ael n trrﬁ {rb “Hluol n?fe"? éﬂy

chol est yr ani ﬁng?‘W& F@éﬁwwptelnz@aMhM) h}'mﬁgh)d@mcmnemmbl nati on

treatment Cohgoli hé&si al%bﬂ&h&& Lve amount of a
conmpound of ‘fhe ???%& a a \ }iéi)lg@%a uﬁ]?cﬁhfegl%%ccept able salt,

sol vate, sol alrpyl ngﬂeﬁmﬁmlas@ﬂ‘-‘l’ W arauirhlopded eximal, suchsis @dagi med i n any
one of claims 1 to 15, optional ly together with a pharnmaceutically
acceptable diluent or carrier, with the sinultaneous, sequential or
separate adti-ni skheass e eompaunshstesformdd @bsmpmmumlggmp&ble s48. A

conbi nation Jee ai . the chol esterol.
absorption ant agﬁ%‘% @ﬁgagﬁéaag)é{al%dj%m r ereo 225 C % AR OTOR aimad feht in

according to the manwfaciore of 2 oledicamers fovuse inith: trdaemenbof digbiehlinicAl®aliBbhfich ‘
ant agoni st i & .8k, ation or use according to
anyone of cl a0 1Ts fglg%gig aﬂéﬁoSc%%f%”gr%ygﬁm S‘yﬂﬁﬁg}%ﬁn otgfondifienscyaspulpduct ase

i nhibitar i sdﬂSﬁmatmna@ndnﬂlehaddpﬁum:tmm hegt ﬂi&a&t@ﬁdfﬁry hesit M68SEA LR ovascular

at orvast at i rlime%?e@ statin, mevastatin an

'ﬁ{ﬁo%h 2 e DL VASL Al '% %ﬂﬂ% alvaseular f
rosuvast atin, arnaceut e e PRetS Phgrabyseularsliseqsss. anflashation of of

such a salt «mdnarapnum tissged duel Miemoufams VRRARARS @Héﬂe% ah& Yeifif 91%9@94 e salt
t hereof . 46. ‘1%?39 nat i on cgg risi a corrpound of fornula
a

phar maceuti c acceprapicaeERpques, 5 feyler g"ttY%‘F%t]@lk@thmowfmnﬂ/oor a
prodrug t herlwtqphage mﬁlanmpﬁtnmnalamykéﬂ _@kdi 1%{:}1,,{@ PAR al pha
eF 9 tﬂfb%t%u; éﬁufﬁg%l ﬁae a6t 47.

and/ or ga ni.st maceutical ly acceptable sa
The use O][”Tgan@gg) S8 @m&boﬁlﬁ a%erf’r?ﬂlt’&ni‘%‘f ischpemip atlagksrine st dbhdodyd admelpt abl e

salt, sol vaumassminvaté of such a salt or a prodrug thereof, as clained in
any one of claims 1 to 15 and a PPAR al pha and/or gamm agoni st, or a
pharmaceutically acceptable salt, solvate, solvate of '

33.  The use of a compound of the formula (D, or a pharmaceutically acceptable salt,
solvate solvate of such a salt or a prodrug thereof, as claimed in any one of claims 1 to 15, in

the manufacture of a medicament for use in the treatment of atherosclerosis, coronary heart

diseases, myocardial infarction_i angina pectoris, peripheral vascular diseases, stroke and

* transient ischaemic attacks in a warm-blooded animal, such as man.
34. A combination, comprising 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 15, and an HMG Co-A reductase inhibitor, ora pharmaceutically acceptable salt,

solvate, solvate of such a salt or a prodrug thereof.
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' [ [ facture of a nedi canen or
salt or a prodnig thereof, in the manufac _
3gghi§ t he treatngnt of hyperlipidaem c conditions in a warm bl ooded

ani mal, such as nan..
' -159 -
35.  A'combination, comprising a compound of the formula (1), or a pharmaceutically
_acceptable salt, solvate solvate of such a salt or a prodrug thereof, as claimed in any one of

claims 1 to 15, and a bile acid binder.

36. A combination, comprising 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 15, and an HMG Co-A reductase inhibitor, or a pharmaceutlcally acceptable salt,

‘ solvate ‘solvate of such asaltora prodrug thereof, and a bile acid binder.

37. Theuseofa compound of the formula (I), or a phamlaceutlcally acceptable salt,
solvate, solvate of such a salt or a prodrug thereof, as claimed in any one of claims 1 to 15, 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

hypetlipidaemic conditions in a warm-blooded animal, such as man.

38.  The use of a compound of the formula (D, or a pharmaceutically acceptable salt,
solvate, solvate of such a salt or a prodrug thereof, as claimed in any one of clalms lto 15, a
 bile acid binder, in the manufacture of a medicament for use in the treatment of

hyperlipidaemic conditions in a Wann-blooded animal, such as man,

39.  The use of a compound of the formula (I), ora pharmaceutically acceptable salt

solvate solvate of such a salt or a prodrug thereof, as claimed in any one of claims I to 15, 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, in the manufacture of a medicament for use

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

40.  The composition, combination or use according to any one of claims 22, 23, 35, 36, 38
and 39 wherein the bile acid binder is a resin.
4l.  The composition, combination or use according to any one of claims 22, 23, 35, 36, 38

and 39 wherein the blle acid binder is cholestyramine or cholestipol.
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42. A combination treatment comprising the administration of an effective amount of a
_compound of the formula (I), or a pharmacentically acceptable salt, solvate, solvate of such a
salt or a prodrug thereof, as claimed in any one of claims 1 to 15, optionally together with a
pharmaceutically acceptable diluent or carrier, with the simultaneous, sequential or separate

administration of a cholesterol absorption antagonist.

43, A combination treatment according to claim 42 wherein the cholesterol absorptlon

antagomst 15 an azetidinone.

44. A combination treatment accordmg to claim 42 or claim 43 wherein the cholesterol
absorptmn antagomst is SCH 58235.

45. . A composition, combination or use accordmg to any one of claims 21, 23, 34, 36, 37
or 39 wherein the HMG Co-A reductase inhibitor is luvastatin, lovastatin, pravastatin,
simvastatin, atorvastatin, cerivastatin, bervastatm dalvastatin, mevastatin and rosuvastatin, or
a pharmaceutically acceptable salt, solvate, solvate of such z salt or a prodrug thereof ora

pharmaceutically acceptable salt thereof.

46. A combination comprising a compound of formula (I), or a phérmaceutically
acceptable salt, solvate, solvate of such a salt or a prodrug thereof, as claimed in any one of
claims 1 to 15 and a PPAR alpha and/or gamma agonist, or a pharmaceutically acceptable salt
thereof.

47.  Theuseofa 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 15 and
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.



