, e3er 240l 4"t 363724, vWO 02/ ~00~1 PCT/ GB01/ GSSS. | 1,5 BENZOTHI AZEPI NES AND ™
THEI R USE AS ANTI HHYPERLI PI DEM CS This invention relates to benzot hi azepi ne/
derivati vggy a2Rbofphar naceutical ly acceptable salts, sol vat @gq/ & adsgs of )
such salts and prodrugs thereof. These benzot hi azepi nes possess 5 il eal

bile acid transport (IBAT) inhibitory activity and accordi ngly have val ue

in the treat rERSER i b YBHIPiDR mc

condi tions arr:?r:% ﬁ@zg}r@ use#%sa?ﬁﬁnﬁg?ﬁ)‘?gﬁmg{“nent (%#Ibgwg\ggm bl ooded
animal, such as man. The invention also relates to processes for the

manuf acture of said benzot hi azepi ne derivatives, to pharnmaceuti cal

conposi ti ons Tighipientidrgreldiesto doskotifatepidie idetisfivies, dripharieacafitivall y aeceplable

nmedi canents to inhibit IBAT in_.a 10 warm bl ooded ani mal, such as nman. It is

wel | - knotstsabetesysobyatesnf gaehsalts apdprogiugs thesenf sLhese benzihiszepmes Ressess
concentrat, g : {: L el er ol
oo maj ot P actt Rl ERATERL AL @i WY AZBRLYY haRPAGEHS B GO

i nst anceof dimacmnadtys ksacinteDivd thagperlipaiemnicngntihienRhsdkthe g atdarskdhindmetodst
Assman G, Carﬁna R. %Ile P. et al, Greulation 15 1999, 100, |930-1938
and " Di aeBentohd wspbleg i3l el asaen. Thegnyendien alsorglatasde progessessor

Pr of €51 @B Mhufob AR b1 Patzb AN 9Bcfdv%ﬁ§&ct@ﬁﬂa9§lace§fiélﬂ@¥m§osi§@rm anun L,
Burke G, et al; CGrculation, 1999, 100, 1134 46). Interfering wth the

ci r cul at ¢amtrinihg theneamtiodbeiniisehin thet handfantee ob inedivamientsés irnhmit IRARBIE i S

f ound 60 redglrc?e t he .| evel .of chol esterol. Previous established therapies to
r educeYt WETEBI08% #oimeh gt SR8t est erol i nvol ve, for instance, treat ment

with 20 HMG Gofy weUuabWE ehat AYpPIipi@sctnic BoRfiesmRsYockdidt Witk cRVAE] as
simvastatin and fluvastatin, or treatnent with bile acid binders, such as

resi ns. FneeEtionsofitotd cholpserabing lpwrigsasity lipaprotein ahalesigred @reghaipesslyr ani ne

and chol gstipol . One recentl roposed. t a "B e Aci i_poprotein
vt abor i EorEIOE R el Mnelos b R RER st ' Hhifatop o Foefl, HarfBilemEPOPT P o
Er i kssonRduciRgdhé ReskMa WsHdvEaé Vidw A &afIG. L CRinskdk ®YYCulléd POer al;Circtbfion4)

i nvol ved the 25 treatnent with substances with an 1BAT i nhi bi torgy ef fect.

Re- abddr F1%% H0G11980-183 & andy Tiabaies and (adioyascilat Pisepssals Ytatgment for Headicaisi
hysi ol ogj ¢al. . phace in.the. il the | BAT

e ant SHoFBRRAP BERRnPETRLN (LERoR S5dy AG BLE TR B B

hyper choCiaitlaticn, 4899, 400 SEB4£4%). Inresfeang @ith i drcatdtionnf bile beilewhakindlse and

chol esterol w_th nonsystemnm ¢ ents having hypochol esterol gemc _
propert i g Oéélesp@éwjﬁtr@atseﬁ f%%%wﬁ%‘fcééh%{?f/é, of fb&l_estfrfg&?Vl%sesta?h#)ed Thus,
sui t abl etth%E{%@‘g]?féﬁu e REnce R UH Rble QeI hﬁ%ﬁre@%'ﬂ%&rﬁée,@f&trﬁérﬁ Qisef ul in

the treatne hyperli pi daem c conditions. Conpounds possessing such | BAT
i nhi b2@ cHMG-CoiAvietlycthsevishibiden, preferablbetatinsseeh fosimvasiatemansl ftwyapiatim ds

d i bed i WO 93/.1 6055, . WD 94/18183, 94/1.8184,. MO 941.0 188, WO VWO
5 S0 ToeRiaR) PRCSEI BRI AR S5 TR G P BRI S EP56182 i
99/ 35135302 S A2 in IS, HO:ARH 4400 INGH 0410 AN 0 01G37.
WO 001 47568, WD 00/'61568, WD 01/ 68906, DE 19825804, 00/ 38725, WO

00/ 38726Lipppyotzin ¥B:rabplisipn Bendssang, foxBileocsisinr the Ryt StpfindodsAngshid BeEP 0 864

582. ,, 5. . _ hi.s | nt i h
corrpoundélﬂgéfsgly%qﬁ{rﬁl\lfggw ’g(t%\m?efrr\lt? iéﬁ I{rgn\é]?ﬁ%dr??g%’; ?%%Sﬁlﬁb%%éwgn\@ﬁe& [’? E)ng and
di sor der gesmert vaish SubsntdspridaaniBAT ey effeti ceri dem a,

hyper bet al i popr of ei nenua,_(hi gh LDL), hyperprebetalipoproteinenia (high
VLDL), hyper cRéebipretianehils acidfpsm thegspter-ditertinakirack (5o mgl Rysivlegical; a,
hyperlip [RaT=Xg =2 gp@k P | 4 [ i L HER b it i on,
t hese 10%%%}%?& %g?ﬂ glrn ex{)ye@?%dgp% 1%@2913692@1 gFgggq rlﬂ? lgﬂl\éirnévent%ltlogﬂogﬁgf

t r eat nent¢andfe wded fnethe neattdenhoftiadpecholdittiotiemis (seb f@dinstbive r Treehaiansif bile

+ arteriosclerosis,, arrhythma, hyper-thronbotjic conditions, vascul ar
e R L T e S et
di sea 6SBio‘éﬁérHicg\éﬂER%h%icé‘Aéﬁ,aﬁﬁf@i(199499§5-d28@:). THAS AubhbIe @orlnﬁ&ﬁida%aﬁﬁgt oris,

peripheral vascul ar diSeases, inflamation of cardiovascular tissues such
as hear t suchamhieisory VB Adidctivity ere asotusefubin theitteatientsof Iypedipedacingnepndisiosnosi s,

t I I Ul f at. t Kk | - t
il o mEPaiiEs ol g RTmAL IR G R HiLndietRer dpnetibel SR mefgEe " °°
i nf ect i ogEmpurdds désghibed int WaLOBH1 6038, Wapg4/L 133t WO vhasi s, WOrsels1884dw0
transi ent ischaem c attacks. The present invention is based on the

di scovery that certai*goP®@nhzot hi azepi ne conpounds surprisin i nhi bit | BAT.
Such properties are expected to be of value in the lmﬁmmmm m of di sease

states associ at edmmumm“mmmmmm‘l pi daeni ¢ condi tions. so150°




Accordi ngly, the present invention provides a conpound of fornula (1):
wherein: R6 ORS O-s/ RRWR ~Ra RN RYR (RZ)~ (I) 25 Rand R'' are

i ndependegbloy/sehected from hydrogen or Cr_sal kyl; Rl ari 981%/%@55,@;554

i ndependent|ly selected from Cl_6al kyl ;_,_ WO 02h00; 1 PCT/ GB ~ -3 R

and Ry are independently sel ected from‘ﬁildr ogen or Cl_~allcyl, or one of R

and i s hydrogen Cl ~allcyl and the other _is hyd~-oxy or ~al | : oxy:

o1 s TV TS b et Wi o735 B aND SRy O s, o BbF TS ¥ Bamoy

mer capt | ah I , n ,

G SaP) oSSR Y480, 90 0¥l 1 G AVCOREY, WO RS0 obfeLses. e

N, N- (O _6Hb6$06) DEM9SDI8081 Wa DE/ERDEI, AMO00/38M26, GV OHI/3&A217) Wad baGe3a8, WO N

Cl ~all ~carf d | S a wherein ais 0to 2,

é1_3a| ko@%@ m&?ﬁ@%w@ﬁi}%ﬁﬂ( | ami no, ureido, N -(C _6al kyl)ureido,

N-(Cl _&al kyl ) nregigdo . NN ~=al: i : :

N (2l oy SRR RO thishnriBK sy (9 HPusc of the compoynds of the iveption

N- ( Cl _bainkii¢ irsartophtzofelyblipdeinit @ondiNetCindghsdrgdry dsblap hapalipidagmias 0- 5; one of

R4 and R5 is .a.qgroup.of fo la (ILA): A ORI Db m9 n.RRo RIR R7 (IA

o B e ZcbReRis) hyaerbibuRptorhem g D G s he RS bR {r o

hydr 099n(,higlﬂ‘l/BDLﬁ,:liyblél'chﬂMﬁﬁ@onéh‘ﬁg{ l@p\ggp%i‘fbﬁﬁmenﬁa?}'h 4 ¥hol6élemmy, ., mercapto,
a

sul phanoyl; Cl1_aal kyl, C2_A4al ke]r%i/_ , _4al kynyl , ~al koxy, d _4al kanoyl ,
Cl_4al kamwgtlipeproteingnga and hipoalphalipeprotsinengicflowaiRl,). Y= addition, these

Lol MRHG s b B M BRI S Rl YA FRRRIRY
N- (Cl _4addndtiions kidhadd@itercabRrd¥idNadédiaséirtdsis| dedSihmbanpper-thiohfiott BorBiaid R~

and the other of R4 and RS rraa)_{ be optionally substituted on carbon by one
or nore YAsgilaplysfincipn, enqgtheljal dysfapetjon. heset faidyie feoyonaryhearediseases, i s hydr ogen

or C1L 6 - | L S . il Ais
opt i onal 150y BEaPksRk, fivolleal fheBu Khelfh TGS REDHoR MIEREIIRE, 0. ' 5
i s hydr oigélamn{atiod af artliovasaulaotssaky Suchras hedrg valoys vadculanie) ataniefand geins,
optionally substituted by one or nore substituents selected fromRI B, Rg is
hydr obéna‘}S’P“@PSvSEﬂnRW’;reﬁf{mqs’é’ Yﬁ?ﬁlﬂléb@ﬁq‘k?ﬁ= ‘@PC_‘HQ] fﬁ%’ ?treakwbelcl@gyts( peracytes

PCT/ GBI lﬁﬁ%ﬁﬁéﬁ ﬁ%ﬂ&ﬁe,hﬂ%}ﬂﬂeﬁicrgﬁ?@%gdﬂ lthimﬁiﬁ%ﬁﬁfé\éﬁbw an@'surgical

het er ocy I'S optiona bstituted By one or nor
substi t uemimsa ael wstida throorboRisstroRe iand sransienty osclrgensic hpdods. sul phi no,

phosphono, tetrazolyl, -P(O. ORd), .-P(O) ( OR~)., -P(O (Rd) or
“P(O (OR~} (Rd hWS?%F fvent g@eéroé” %%ﬁ&ﬁ@em%ﬂémsb&%‘é{‘@géﬂ‘? m
C1_~al kydompunlfe durpidsirel P irtiiie B AT 0§ b lRofek s are expected to be of value in the

20 treatment of disease states associated with hyperlipidaemic conditions.

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

RS R
O/
R 5 \\S d R v
Rl
4 R?
R N R*
R? RY
(R?),
1y
wherein:
25 R" and R" are independently selected from hydrogen or C;.salkyl;

R and R? are independently selected from C,.salkyl;



R14 R13 Rr X g~~p N R12 (I1B) wherein: Xis -N(R9)-, -N(RO)C(O-, -0,
and -S(Oa ; wherein ais 0-2 and Rq is hydrogen or 10 C1 4alkyl; Rz is
hydrogen Qro falsefid! Kyl . R-3 and R14 are independently sel LQ
hydrogen, C 4alkyl, carbocyclyl hetergcyclyl or R23; V\hep‘r%(ei?(%gg& Hm
Cl_4al kyl carbocyclyl or heterocyclyl may be independently optlonally

substituted b xonSBP nore substituent seI ect ed from R20; y

car boxy, sulp ¥ IRdepepieisiyselgered fremy ?&ﬂ“ or (ppy ‘(k?(e‘?‘l"@%% and R

-P(O) ( ( ) ereln Re and Rf are
e PO Bl Al 51 :

i ndependen rom gr oup of fornmula (1C):
2s O Rs ~L ~NR’#% dele2ted(fradh hao, Mivey @iano, lﬁﬂtbmysammbecztrleﬂyf cayharhyyds mgeeaptor

ot ar ooy BT FEnlGf Sk (P ERTHE oy it G eeor oy ATEAENISEYc |
may besi Wd(@%ﬂiéggéﬁlmoozww—maﬁbikyl);aﬂﬁﬁ%'d ULRSnRYariR8, Nr(CF&'r[]lgrl)%%%ﬁ‘lerluent s

sel ected from 'S selected from c r boxy, sul phi no

phosphond, N{Et. aa&%)nwrbamcﬁ(liﬁ(m)y(mwher@i{l @)i¢ O Q,CRgg)aH\OXR(a’ih)qn@-l) (R) or

-P{O (OR d ted f d 6al kyl ;
o 1o 1 2e- R HEPRUR R, B8 Nl sl BB B R P er et w0
02/ 50051NPﬁT(@Q;§(g&l§5ldg N5((H 6a1§y1§lzvﬂ(,c1 Falk )@3@0 wherein the val ues of Rl4

may be the sane or different; mis 0-2; erein the values of Rl may be the
same or & NHGealkyDrN-€ 1 5ally] huige N r(Crsndicyd s ipbemeyl ard may be the sane or

di ffengn ein the values of Rzs may be the sanme or

di ffergn%’N%@d@)ZSﬁ%}%@@ are independently selected fromhalo, nitro,
cyano, hydroxyis @3t no, carboxy, car banoyl , nercapto, sul phanoyl, Cl1_4al kyl,
CZ_al kenyl, CZ_4al ky Cl_4al kox C1 4a| kanoyl, C~_4al kanoyl oxy,

N-(C _4al | cyl 9ERIR’ awmxselgr@mé Pysuafld): 1 4al kanoy! ani no,

N-( Cl_4al kyl') carbanoyl, N, N-(Cl_4al ky zcar bamoyl, C~ 4al kyl S(Oya 10
wherein ais 0 to 2, a _4al koxycarb , N-(Cl_4a| kyl ) sul phamoy!l and

N, N- (d ~al kyl ) ZSUI pharmyl wher e| n and R1$ may be independently
optionally substituted on car boR!! by, 0 De Rzl ; R19, Rao, Rzs~ R2~ and
R28 are independently selected frb 'ﬂ-a ift‘ro, cyano, hydroxy, am no,
carboxy, carbamoyl, nercapto, sul pH& ‘- ;s CR74aI kyl , Cz_4al kenyl ,

Cz_4al kynyl, 15 Cl_4a| koxy, C1_4al kanoyl, Cl_4al kanoyl oxy, N

(Cl_4al kyl)am no, N, N (Cl_4allcyl)zam @Ia) C _4al kanoyl am no, N

(Cl_4al kyl ) carhanm Cl_4al,kyl ) zcar banmoyl , Cl_4al kyl S(O a wherein a
is 0t 2, c1R§amﬂ<§x“>ae%#@d§s§qr of R e@kﬁaxe@@e@a%mr%wwd rom hydrogen, halo,

N, N-(C1_4 z sul phi no,

am di no, ﬁ#osp@én}gﬁr&gﬁl%}%{& C%?éﬁg)aﬁ%%% ?%-ﬁ)%a@bw%%yg%‘éﬁha) or

-P(O) ( CRéZ) (aikeEnyl, Wheakkymyl Ra;. aﬂd)xRtC@Jchanoyl, Ci.salkanoyloxy, N-(Cj.4alkyl)amino,
N,N-(Cy_4alkyl),amino, Cy.4alkanoylamino, N-(C;.4alkyl)carbamoyl,

N,N-(Cy.4alkyl),carbamoyl, Cy_4alkylS(O), wherein a is 0 to 2, C;.salkoxycarbonyl,
20 N-(Ci4alkyl)sulphamoyl and N,N-(C;_4alkyl);sulphamoyl; wherein R? and R® and the other of
R* and R’ may be optionally substituted on carbon by one or more R'®;
D is -O-, -N(R%-, -S(O)p- or -CH(R")-; wherein R* is hydrogen or Cy.¢alkyl and b is
0-2;
Ring A is aryl or heteroaryl; wherein Ring A is optionally substituted by one or more
25 substituents selected from R”;
R’ is hydrogen, C;.salkyl, carbocyclyl or heterocyclyl; wherein R is optionally
substituted by one or more substituents selected from R'®;
R?is hydrogen or C;.4alkyl;
R’is hydrogen or C;.4alkyl;



20 i ndependently selected from Cl_~al kyl; wherein R19, Rzo, Rz3~ Rz~ and
Rz8 may be independently optionally substituted on car bon by one or nore
R2z; R21 @nslyfRgsi@xe independently selected from hal o, gﬂ

car barmyl ureido, amino, nitro, car boxX car banoyl , msr capt 0, sur anoyl ,
trifluoromethyl, trifluoronethoxy, methyl, et hyI met hoxy, et hoxy, vinyl,
allyl, ethynyl, nethoxycarbonyl, fornyl, acety 25 foi may d acetyl am no,

acet oxy, nmet hR dprydrogen. feuallylaparhesyc ﬁb‘ﬂ%@fpébé‘ﬂﬂa giein R is 0pt10na11y
N K o o L AT LT LG SRS . sy

met hyl su di e army or a phar maceutical ly

accept abl e saR 1ssa1bma>t eulpB@Iswmhm@bh@aphmcataﬁlmlynrP(aD)p(DR&)((u@ t her eof .
" Accordi nghgto afu rcese;j i nvention fhere |Beslﬁgr vi ded a

corrpound Q)W)KQRr}mPéO @Df})(Rd) 09\6’(6&( ) BESTEEES ?“éé%s‘lfe ingle QO SO
- ?e'fé%éﬁ‘fréﬁﬂ ‘%ﬂgyl E,JR)I m%ﬁ’r{ Pgtependent ly selected from
y

CI 6a| one o and R agroupo ormula (IA): On (IA) R3 and
R6 and the other of R4 and RS areRmdepen ently selected from hydrogen,

hal o, nitro, cyano, hydroxy, am| ay b car banoyl , nercapto,

sul phamoyl , C~ 4al kyl, 10 CZ_4ak! X T nyl, C~_4al koxy,

Cl1_~al kanoyl Cl_4al kanoyl oxy, N (Cl 4a| Kyl )laim no, N N (C1_4al kyl ) 2ami no,
Cl_4al kanoyl ami no, N-(Cl_4al kyl ) carbarmoyl, BN (Cl_aal kyl ) 2car banoyl ,

C~ 4al kyl S(Oa wherein ais 0to 2, Cl 4 Ikoxycar bonyl ,

N- (d _4al kyl ) sul phanmoyl and N, N (CI _4a(I | ) 2sul phanoyl ; wherein R3 and R6
and the %?ngl%{n.of R4 and RS may be optionally substituted on carbon by one
or nore 15 Ring Ais aryl or heteroaryl; wherein Ring Ais optionally
substitut ed bX ioprN(RY)-, ANRHEE)sC- umdt-S(@)@Lembmm & isdiv2 Ri@ RYR hyidsogeyadr ogen,
Cl_4al léyl I‘?g]rqgocycl yl or heterocyclyl; wherein R is optionally substituted
by “ondVof1 substituents sel ected from R14; Rg is hydrogen, Cl1_4al kyl,
car bocycl yl opheh (_rhggy,pg,]y(tl mfwrei n R8 is optionally 20 substituted by one
or nore substi uen se ected from R S; R~ is carboxy, sul pho, sul phino,

phosphono, -P 2(”@'3 md)ldepep(‘@ﬂ{y@beemfmm IR(dD)genHS (Rilylorarbyayl, R (R 1)
oroup. of NFERRATE EIG)THertin dess BB TR whbR R e BT Moy v iienediBn o o
R optionally subst1tuted by one or more substituents selected f1om R%;
15 R'® is carboxy, sulpho, sulphino, phosphono, tetrazolyl, -P(O)(OR®)(OR",
-P(O)(OH)(OR®), -P(O)OH)(R®) or -P(O)(OR®)(RY) wherein R® and R’ are independently

selected from Cy_galkyl; or RPisa group of formula (IC):
R25 0O
26
St
| 24

Ic

20 wherein:

R* is selected from hydrogen or C;.4alkyl;

R is selected from hydrogen, C;.salkyl, carbocyclyl, heterocyclyl or R27; wherein
said Cy.salkyl, carbocyclyl or heterocyclyl may be independently optionally substituted by one
or more substituents selected from RZS;

25 R ig selected from carboxy, sulpho, sulphino, phosphono, tetrazolyl,
-P(O)(ORE)(ORM), -P(0)(OH)(OR?), -P(O)(OH)(R?) or -P(O)(ORE)(R™) wherein R® and R" are
independently selected from Cy_galkyl;

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



P (IB) R is hydrogen, Cl1_6al kyl, carbocyclyl or heterocyclyl; wherein R
is optionally 5 substituted by one or nore substituents selected fromRl ~;
R11 is ca ul pho, sul phino, phosphono, -P(O (ORe)(

“P(O) (OH) a&{moﬁP(O)(O—l)(Re) or -P(O) (gRe) (Rf) wherein gf%ﬁ%“"&’r"’““

i ndependently selected fromC _6alkyl; p is 1-3; wherein the values of R

may be the same or different; 10 mis 0-2; wherein the values of R8 may be
the sane or dAfis@rlent; nis 1- 3; wherein the values of R may be the sane

or different;  Rlgs. ﬁﬂéeﬂﬁtﬂ%%ﬂe%ﬁ‘”Hf’ﬁlgl%%riﬂ'&n%t;ﬁ%ﬁﬂf&%ted fromhalo, nitro,

cyano, hydroxy, ani no, car capto, sufphanoyl, d _4alkyl,
C~_4al kenyl , fRis4a2;kylertin ti@ va&ﬁsbﬁR}}omﬁi;lb&dielemeyokdlfﬁimﬁal kanoyl oxy, N
(ClL_ ~a|k|)amno kyl ) 2anuno, 15 C~_4a| kanoyl am no,

N- (Cl_4al kyl ) Bds Béwﬁ@?lelwhmva]leﬂs aRkwyb%éhe@aWﬁwg é{enim kyl S(O) a wherein a

isOtg 2, Cl, 5 k ' I mgrylandNN

(C1_ ~a| Kyl )Zsu ﬁgn%?‘%ﬁ’vﬂ%g?gﬁs F‘E?k‘(i %@gﬁ%&g&% e i ndependently
optional ly su%%)lR 17 stiRY rare endbpendenyt] yorekectad {ron alg; muﬁ,l@aao,dnyﬁroxyaammo

i nde enden sel ected from hal.o, ni dro n car boxy,
ear orowfatbay, REEROTE ek of Phamovh e Gl nS e, G dtbot

d _aal kogy | ey
(o e il o

( C1_4al ki yatkanoykamine, N-(11-alyRyarsaapd, Navet@ialkaDicertamopl, £;.4alkylS (O),

R 5 DO AR 2 90220 P
-P(O ( O*N(Wt)h&ﬂkyiﬂlﬂ%)ﬁaﬁf@?ﬁ (WARYein RHERET R * 3R Uanddpenddrdigrpnosaty v

selected fromd _~al kyl; wherein R:h's and R 6 may be |ndependently
opt i onal pybst iwsest Ot cArlen binoneegie By sone or nore R 8; R’ and R g are

| ndependent | ygselgsted §ah e g MXELOKYY XANG RSATRATRMy HES! ARtodT 1O,

nitro, carboxy, ’carbanoyl, mnercapto uorome

trifluor anmiﬁiohoaq'box)a@ammbyll meedabgol sulplﬂatrimxycl ﬁIHyDW,4alkerrwJ C.. ;alklyyx!yl, et hynyl,
met hox car bo fornmyl, acetyl, fo~manido, acetylam no, acet oxy,

met hy lan{me?! Qﬁylsr&l Hkavh &4 ?P@B’WWCIXT(SM%‘WDMHW Mz(ps@bb‘zﬂ)zaﬁu

et S e MR, T Iy AT Ay

accept abbemsal 4 is Giol 2 &h eglkegicuhbrylpN- (Qumdikyﬂ)sskplhumoyl a prodrug thereof.
Accordin a furt her, aspect ,of e prese vention there.is i ded a
conpoun dﬂ/&%—?@1_;§1fl]fy&gﬁ,ﬁpl}fn-(cgli)c?rbpf:¥§:tlg h 10gy/C r]y\;l‘“squho sulpﬂmo amidino, pl?osp}'/lono,
-P(O)(OR®}(ORY), -P(O)(OH)(OR?), -P(O)(OH)R?) or -P(O)(OR*)(R?), wherein R and R® are
20 independently selected from Cy.salkyl; wherein RY, RZO, R? R?Y and R® may be

independently optionally substituted on carbon by one or more R*;

z

R?! and R* are independently selected from halo, hydroxy, cyano, carbamoyl, ureido,
amino, nitro, carboxy, carbamoyl, mercapto, sulphamoyl, trifluoromethyl, trifluoromethoxy,
methyl, ethyl, methoxy, ethoxy, vinyl, allyl, ethynyl, methoxycarbonyl, formyl, acetyl,

25 formamido, acetylamino, acetoxy, methylamino, dimethylamino, N-methylcarbamoyl,
N,N-dimethylcarbamoyl, methylthio, methylsulphinyl, mesyl, N—methylsulphamoyl and
N,N-dimethylsulphamoyl;
or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof.

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

30 formula (I'):



R3 Ph (L.) wherein: R and R' are independently selected from Cl_6al kyl;
10 one of R4 and RS is a group of formula (IA"): AOR | O Nn RoRRs
R (1A") < and the other of R4 and RS are indepen cted
from hydr‘géeog/{g&hr‘?gfso, nitro, cyano, hydroxy, an no, carboxg,gﬂgﬂgm)/gﬁégl,

mer capt o, sul phanoyl, d _4al kyl, 15 C-_2al kenyl, C-_:~al kynyl, C1_4al koxy,
Cl_4al kanoyl, d _4al kanoyl oxy, N (Cl_4al kyl)am no, N, N-(Cl_4al kyl ) Zam no,
Cl_4al kanoyl am no, N-(Cl_4al kyl ) car oyl o N, N-(C1_~al kyl ) ZCar banoyl ,
Cl_4al kyl S(O a wherein a is 0 tg 2, Cp_éégf koxycar bonyl ,

N- (O _4al kyl ) sul phamoyl and N, NR dal KYI SUhgharmyl; wherein R3 and R6
and the other of R4 and RS may be bnal | yksubsti tuted on carbon by one
or more R16; 20 Ring A is aryl or*eiekoaryl/; Rherein Ring Ais optionally
substituted by one or nore subskitughts Nelected fromR'; R is hydrogen,
Cl _4al kyl, carbocyclyl or heter ocycIRy;I - _hherein R is optionally
substituted by one or nore substituent sPhseI ected fromR g; Rg is hydrogen
or Cl _4alkyl; 25 R9 is hydrogen or Cl_~I.. | kyl ; WO 02h0051 PCT/ GB01/ O~-SS~
-9 R1 is hydrogen, Cl1_4al kyl, car bocycl(yﬁa or heterocyclyl; wherein Rl is
opti onal tergibsti tuted by one or nore substituents selected fromR ~; Rl1
i s carboxy, sulpho,,sul phino, phosphong, -P(O.(OR{ORd), -P(O (OH (OR,
-P(O (OH) (R 151; B‘FdRzlg(“@)lp@?F("#?d‘}ly\ﬁﬁ]é?téqlﬁ'oﬁ ‘émﬁh% are independently sel ected
from5sC _~al ; ol of.mula (IB"): RI4 R13 ORr X
g-p’ N-"R Z (|%@Afm%%{rngﬁgmﬁs%@‘@ﬁ?g’g?@%(IfAl\%'Rg)C(O)-, ‘0, and -S(Oa ;
wherein a is 0-2 and R9 is hydrogen/or\10 C~_4al kyl; R12 is hydrogen or

d 4al kyl; R13 and R14 are independertl)y sel ected from hydrogen, Cl1_4al kyl,
carbocyclyl or heterocyclyl; whegei nR13 gnd R14 nay be independently
optionally substituted by one oR (OE-E~Sy i 1@ents selected fromR ; 15 R15
i s earboxy, sul pho, sul phino, pho H’onoH -PO{ORe) (ORF), -P(O(OH) (ORe),
-P(O{OH) (Re) or -P(O (ORe) (Rf) ferein Re Bnd Rf are independently
selected fromCl _6alkyl; p is 1-3; wherein the values of R13 may be the
same or different; g is 0-1; 20 r is O0I&Y) wherein the values of R14 may be
the sane or dib ot . i - 24 ein. I ame
or different; kngli%gﬁlgl%‘? {Rmek? Zf}eg ioﬁRt \é@ﬁ/{afﬂ%elé&g? M%nﬁﬁéslgétgﬂlﬁgﬂiyg%ggeépﬁla

di ff er entitroR3fano Rlydrexid afirh, asrboxiy) dependeinideycape, egpleandyl oM alklyd, vitro,

cyano, hydroxy, am no, _
10 Cyaalkenyl, Cy4alkynyl, Cy.salkoxy, Cigalkanoyl, Ci.salkanoyloxy, N-(Ci.4alkyl)amino,

N,N-(C.salkyl),amino, Cy4alkanoylamino, N-(Cj.4alkyl)carbamoyl,
N,N-(Cy.4alkyl),carbamoyl, C;_4alkylS(O), wherein a is O to 2, C;_jalkoxycarbonyl,
N-(Cy4alkyl)sulphamoyl and N,N-(Cy.4alkyl);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 is optionally substituted by one or more
substituents selected from R'%;
R’ is hydrogen, C;_4alkyl, carbocyclyl or heteracyclyl; wherein R’ is optionally
substituted by one or more substituents selected from R
R® is hydrogen, Ci.4alkyl, carbocyclyl or heterocyclyl; wherein R®is optionally
20 substituted by one or more substituents selected from RY;
R’ is carboxy, sulpho, sulphino, phosphono, -P(O)(OR%)(OR?), -P(O)(OH)(OR®),
-P(OYOH)RY or -P(O)OR)(RY) wherein R° and R? are independently selected from
Ci.¢alkyl; or Risa group of formula (IB'):



car boxy, carbanoyl, mercapto, sul phanoyl, d _4al kyl, C2_4al kenyl,

C2_4al kynyl, C1_4al koxy, 25 Cl1_4al kanoyl, Cl1 4al kanoyl oxy,

N (C1_4alkul i<no, N, N-(Cl_4al kyl ) Zam no, Cl_4al kanoyl anj
I\I—(Cl_4a|‘§§lo%§@rbgarmyl . N, N (CL_4al kyl ) ZCar banoy! , 01_4ark€f’§€38}/%’°\‘7\11er eina
is 0 to 2, Cl1_4al koxycarbonyl, N (Cl_4al'Kyl)sul phanoyl and N, N

(A _4al kyl ) ZSU phamoyl ; wherein Rl~, RI' and R18 nay be independently
optionally substituted on carbon by onglor gore R21; 30 R19 and R2 are

i ndependently sel ected fromhalo, vitrh, Cﬁﬁno’ hydr oxy, am no, carboxy,
car banoyl, mercapto, sul phanoyl, Cl%ﬁk ~~C~_4al kenyl , CZ_4al kynyl ,
Cl_4al koxy, WO 02/ s0061 PCT/ GBO1 <5 - 10 Cl_4al | canoyl,

Cl_4al kanoyl oxy, N (Cl1_4al kyl)anuno, N, N (Cl1_4all cyl)2am no,

C~_4al | anoyl anuno, N-(Cl _4allcyl)carba@s), N, N (Cl_4al kyl)2carbanoyl,
Cl_4alkylS(O a wherein a is 0 to 2, O _4al koxycar bonyl,

N (Cl_4aM&gr§isy| phanoyl, N, N (Cl_4al | cyl)2sul phanoyl , carbocycl yl ,

h lyl, : | @hi -4, 80 o , = :
TR0 (R e CRao, APl oA nei ) WIRRERT)
i ndepersdanbdtijutsé bg chedr mornmubtitnantkselectadfeoreRY; R ~ and R ' may be

i nd dent | [ | | bsti t ut ed b R
and Rz are | MSpene) 980 spUac oo A RORT R e gany ARy |
urei do, apiBROHNREY & -PEOJORXNRY) GHRFTRY hnd HF:&S aRiePendeitl PRARER from

trifluoronethyl, trifluoronmethoxy, 10 nethyl, ethyl, nethoxy, ethoxy,
vi nyl, alCighlkyBt hynyl , net hoxycar bonyl, fornyl, acetyl, fornanudo,

acetyl am no, acetoxy,, net %a i no,._gj net hyl. am no, N-net hyl car banoyl ,

NN o oty cdt B heB AT PGS G KRy PR ShAR Y e o

N- et hyyl sul phapmyh-22@Hetin el ABEH FUh A MY kam@br dffeRat;maceutical |y
acceptabl e salt, solvate, solvate of7 such a salt or a pro3rug thereof. 15

In the foll owimig lpdirvhgreipths vafues bERdewybephd same adiffdrentt he cl ai ms, where a

conmpound of f B (Lhts refereed.to, i1,}isS tq,be. underst hat .t his
aspect also re %s afl%)“éo?%ﬁéftf{%%““%?“%f Bérl%%da%r(?lp'h}%loaﬁlémcoﬁ%‘%ﬂﬁﬁ%o oF %ﬁugﬁoﬁul a
(1"}, I'n cagdixy] @banidyg, hétapidupBason, G Ldlk@ppy atlieayleCh hakynyleC,nolikbey,i ng

system di ffers between conpounds of fornula (I) and conpounds of formula
(1) . Th&maksmylfg-glksnehons MladalkebanngeNoN GeplkyR:a08n¢.0npounds  of

f or mul ) I 1. 1 Sat [ hat 5 n apply to
t he colﬁsr fads]ﬁ%lrl] 1:1'%6&1%}%1 U]gs(ell%%f)wr}qn@ag}o?ﬁ%Nqﬁhﬁlm&sr%%@é)??%h{aiﬁ%ﬁé @% term
5l it e g ool 91U oy 1
strai ght I%Naﬁcn-ﬁlsyléa_salﬁﬁaﬁ@xla VhegBindk BeRp| &nd RS mappapropenderitiesionsliyal ky! |

A _3al kylsub@fiey bn chibBRHPBHE o2Ro@@7L - butyl . However, references to

i ndi vi dual al kyl. groups such as propyl' are specific for the straight

chai ned ver si dh" end R Gard independenttieseleated frotinvhiabu aitrobe yemohlexiiretyaiaming, Ky |

N K ific for t d . chai i
AT T T T SRR e R

"phenyl Oc6alksybyl, @0MlEnbyIStH ARSIy SninbaNIYLC,. ind- phenyl et hyl and
2 Bhemyl el e e Bt ™ Do and 30 1 odo.

Wher e optGonbianelysino Ndfi-sillaylwadiaoweh N Ndf-1adkd)erbamed: Cordups( Qi is to
be unders t i f 100t i u | tuents bei ng chosen
from one \%l?e?‘%ﬁgqggéc%:?’f(?‘é“gﬁ‘alr(gélﬁ%gs& b Z\Fﬁée"‘*gﬁ(glﬁ‘!l{)}hamg%&ei ng chosen from two
or more Q¥ M(G.,8R§Yishipagngylpdidsho, sulphino, amidino, phosphono, -P(O)(OR)(OR),

25 -P(O)(OH)(OR®), -P(O)(OH)(R?) or -P(O)(OR*(R?), wherein R* and R are independently

selected from Cy.galkyl; wherein R" and R'® may be independently optionally substituted on

carbon by one or more R18;
R" and R are independently selected from halo, hydroxy, cyano, carbamoyl, ureido,
amino, nitro, carboxy, carbamoyl, mercapto, sulphamoyl, trifluoromethyl, trifluoromethoxy,
30 methyl, ethyl, methoxy, ethoxy, vinyl, allyl, ethynyl, methoxycarbonyl, formyl, acetyl,

formamido, acetylamino, acetoxy, methylamino, dimethylamino, N-methylcarbamoyl,



WO 02/ SUUS1 -11 PCT/GBOL/ USSS.| "Heteroaryl™ is a totally unsaturated, nono
or bicyclic ring containing 3-12 atons of which at |east one atomis chosen
from ni tr@gepsesddl phur or oxygen, which may, unless otherwkﬁﬁnﬁgﬁgkgled be
carbon or nitrogen linked. Preferably "heteroaryl" refers to a totally
unsat urated, nonocyclic ring containing or 6 atons or a bicyclic ring
containing 9 or 10 5 atons of which at |east one atomis chosen from
ni t r ogen, N dudiplethylaarbamopdengthyliliic, methylsulpinhgs meoyln¥rudtb @swlpkandyl edd be
car bon or é’é ng |nked I n anot her aspect of the invention, "heteroaryl"”
refers td" ysvlﬁﬁgﬁvhrated nonocyclic ring containing 5 or 6 atons or
a bicyclig a@hﬁﬂn&@ﬁk‘i@a’ll?'a@&ep&ablegsa@cr sol@at@%@ﬁﬁtlef s &Ehl@éra'ﬁ@éﬁl Qe OM I'S
chosen fromnitrogen, sul phur or oxygen, which may, unless otﬁermnse
speci fied, be Acgolshig tora firthengppect|of meemlesemnmwpltb@e #rproviged apompondds of
t he ter§1 hetekgﬁryl are thienyl, isoxazolyl, imdazolyl, pyrrolyl,
t hi adi a &P t hi azol yl, tiiazonI pyranyl, i ndol yI, pyrinidyl,
pyrazi nyl , pyrlda2|nyl, pyridyl and lﬂln0|é| Preferably the term
"heteroaryl" refers to thienyl or |nuoD%I0 Aryl" is a totally unsaturated,
mono or bicyclic carbon ring thad -12 atons. Preferably "ar yl"
is a nonocyclic ring containing 5 Ra bicyclic ring containing
9 15 or 10 atons. Suitable values ¢d ude phenyl or naphthyl.
Particularly "aryl" is phenyl. eyl " is a saturated, partially
saturated or unsaturated, nono or clijc ring containing 3-12 atons of
whi ch at | east one aton1is chosen frBm Bhtrogen, sul phur or oxygen, which
may, unless otherw se specified, be carbon or nitrogen |inked, wherein a
-CHZ 20 group can optionally be replacdly a -C(O- or a ring sul phur atom
may be op&%gﬁﬁlly oxidised to formthe S-oxides. Preferably a
“heterocyc is a saturated, partially saturated or unsaturated, nono or
bi cyclic ring R’omtdellmagl&pafdeﬁtlﬁk@msedﬁommlgﬂkyl | east one atomis chosen
fromnitrogen, sul phur or, oxygen, which unl ess ot herw se specified, be
car bon é n|tﬂﬁﬁéﬁ%FﬁﬁﬁgﬁlsﬁﬁEWEPﬁﬁﬁm“ -ybroup can optionally be replaced
by a -C(O- or a ring 25 sul phur at o
S-oxi de(s). Exanples and suitable vg
t hi azolidi nyl, pyrrolidinyl, pyrrqll pyrrolidonyl,
2, 5-di oxopyi TA i di nyl, 2- benzox a4l ina I,ﬂtfﬁ?dioxotetrahydrothienyl
2, 4- d|0x0|n1dazolld|nyl 2-0x0-1, 3 LA-ri inyl), 2 oxazolldlnonyl
5, 6-di hydrouracilyl, 1, 3- benzodloway RS 2, - oxadi azol yl ,
2-azabicyclo[2.2.1]hepty| 4- thlazolldonyl nmor phol i no, 30
2- oxot et rahydr of ur anyl , tetrahydrofura@ﬂ") 2, 3- di hydr obenzof uranyl ,

benzot hi enyl, t¢ dro n oi nd
pi perazi nyl , Ik Wgéwpﬂ'tﬁil tB%Bﬁl‘ %iIOflR 'g‘jé gg}ﬂgpijﬁgpil}ﬁﬁe?feqtg{% 3’&?’6’]59‘?%
3-di ox e n higthovll I pyrronI

thi ad aZS’I@?’VA s TR aikH i ydrboxtyf‘?u DO O AES, S){lllprhua!é{ﬂ%g@‘%w\/Io 02/ 500, 1
PCT/ GBU/ C4-8k8ryl, @24qﬂwrafhﬂ1,4alil\nxbo IGlalkampyl, rﬁ?udgdlxanqyﬂnxa/zUI(ﬂmalbxl)mnﬂ,y|
pyridazin I yrihdyl . .4-pyridon . ui | .and 1-isoquinolonyl. A

"car bocyc] §I“Eﬁ@de§QPﬁ?a %ﬁ??@? 2@!fﬁ9@?@% nsaturated nmono or
bicyclic ga- @Qalk?fnﬁafﬁaﬂioyp@}t@kﬂ&@)a %eﬂﬁloarss,o W‘E@%hﬁlk@xycgﬁ%nylgr oup can

optionally be replaced O-. Preferably "carbqcycl Is a
Tonocy el | H-Ce OB RoRFmOMGnS Moi-(6 sl phaay ylaaroe K \ang Reond Hiératheg o6 or

10 at ons.,48Ui t I ad.opropyl ,
cyclobutj$ ﬁT’oxo%§M$®%ﬁ§?I?Emmﬁaﬁopeﬁ%h¥ht@bﬂﬁéﬁgﬁIgﬁyr cyclohexyl
cycl ohexenyl , Ringyis, arylacﬂhietvy‘d)arylt ehein Riple A {srophdiowdllyosubdtitasedibp dae yt more

Particularly "carb cygb% 15 cycl opropyl, cyclobutyl, 1-oxocyclopentyl,
-cyclopent$I““8?3$8§ 9m R cyci ohexyl , cyclohexenyl phenyl 10 or

1- oxoi ndanyl
acet oxy. Exanﬁ#ggqﬁﬁﬁ%ég(%éﬁwgifggbégnyﬁkﬁgﬁﬁm§%?lXg%fgiyca onf@nylnclude
‘nethoxycanbanywdbemhonynun@sﬂynummmaﬁdxmiﬁqmdkycarbonyI Exanpl es of

"Cl_~al koxy" OXY cl ude nethoxy, ethoxy and propoxy. Exanples
of "Cl_~al kan IQ&W Egeﬁﬁhé éﬂiialkanoylanino" i ncl ude formam do, 15
acet anmheo and Rt gy R Bt 0 altanpl es of "Cl_6al kyl S(O a wherein ais 0 to
2" and "d ~a|kylsgg»a whereinais 0 to 2" include nethylthio, ethylthio,
met hyl sul phi nyl , ethylsulphlnyl mesyl and et hyl sul phonyl . Exanpl es of
"Cl_6al kanoyl " and Cl 4a|kanoy| i nclude C1 3a|kanoy| propi onyl and
acetyl. Exanples of "N-(Cl_6al kyl)am no" and N-(C1_4allyl)anino" i ncl ude
met hyl arni no and et hyl am no. Exanples of 20 "N, N-(Cl_6al kyl ) Zam no" and
"N, N (Cl_4al kyl ) Zam no" i ncl ude di - N—nethylanino di - (N-et hyl )am no and
N-et hyl -N nethylanino Exanples of C2 6a|keny| and "C~_4al kenyl " are

p— N o~

2

ey be optionally oxidised to form
of the term"heterocyclyl" are




PCT/ G BO 1 /USSS. ~ -13 nmethyl -N -ethyl urei do. Exanpl es of

"N -(d _bal kyl)-N (C~_6al kyl )ureido are N -nethyl-Nnmethyl urei do and

N - propyl 5 | urei do. Exanpl es of <=z

"N, N -(o“f‘lﬁlﬁ“%”‘) 2-N-(CL_6al kyl Yureidogare N, N -di met hyl" N SEPAYT Ur ei do
and N -methyl -N -ethyl -N propyl urei do. "§°A suitabl e phar maceutical |y
acceptabl e salt of a conpound of the invention is, for exanple, an

aci d- addi t i on Baisthysitogen compbivhgabpcydiy arieerdyelyl;whieetin Rs” is @pfiprallynt | y

basic, fqr, ex e n acid- ition;salt. witlg for exanple, an inorganic
or or gani%%bsigﬁg&;){)-‘r' 8?98533%&Sggsgls'bell%scstﬂeg%dgfor%;{dr’ obrom c, rrIs)ul phuri c, )
phosphoric, t R*id@eaeedulsho, ﬁil%ﬁih@, phlos 6 PCORORE(ORM), aR(d)IOKOR s ui t abl e
- pharmaceutical | y gcceptabl e sa{l of a %ongoyn of the invention which is 10
suffi ci enPGQb(@HK(& o1 -P(@QKORMNRNiwheseinR" gad R arejndepgndastly selealsdfiom or

pot assizUmRA s . 18l _kal 1 ne | salt, for exanple a cal ciumor
magnesisu?"é%l?csd,’ Ogir% 12]55 H%L{I}ngl@%ﬁﬂ%@;&salt with an organi c base which
af fords a physiol ogically-acceptahle catiqn f exanple a salt with
met hyl am ne, di nmet hyl anune, tri | @ami piﬁ%ri di ne, noi pholine or
tris-(2-hydroxyethyl)amne. 15 R the formula (1) may be

adm nistered in the formof a pro-drug whi ¢chjis broken down in the human or
ani mal body to give a conpound of the fOI‘rTU|E.12(|). Exanpl es of pro-drugs
include r.'~z vivo hydrol ysable esters and iii vivo hydrol ysabl e anodes of
a conpound of the fornula (1). An fistIBZVo hydrol ysable ester of a
conpound vﬁqfer%%ﬁ"e formula (1) containing carboxy or 20 hydroxy group is, for
exanpl e, 'a pharmaceutically acceptable ester which is hydrolysed in the
human or ani MmN isbNIRY-0-NIROGOE, the appdrSFOY, - aehadeiara iad-QaindIRY iShidrapdreor
pharmaceutical]ly acceptable esters for carboxy include C _6al koxynet hyl

est er S0 &1-4@%¥H'pl e net hoxynet hyl, Cl1_6al kanoyl oxynet hyl esters for exanple
pi val oyl oxynetltlyﬁshyr&% ﬁ'o}@{_!«,al ters, C3_%$cycl oal koxycarbonyl oxyCd _6al kyl
esters for exanple "1-cyclohexylcarbonyl oxyet hyl; 25

1, 3- di oxol en- R'Onyd Ret vy indepdnelestly swlectodsfimph dydrogen, C;4alkyl, carbocyclyl or

5-nmet hyl - 1, 3-di oxol en-2-gnyl net,hyl ;. and Cl1. 6al koxycarbonyl oxyethyl esters
for exa @rTyﬁ@T’h%Wﬁaleomx YR Indgpgndraily patt ‘Eﬁ’%éa%tma@yeﬁ? Boxy
group inydhe sepmnenndsicefdfdsr%vention. An iii vivo hydrol ysable ester of
a conpound of the formula (I) containing a hydroxy group includes inorganic

estersi3such aR'piospbetyesudshoe sWphing, phespionb oRY@NRR)ORNerRCHEHEOR e | at ed

conmpounds i a «Ohnt he inovavo, hydrol ysi f th er

br eakdomP@@FW} ﬂ@@@ﬁéﬁ )?%9 81‘{'3‘855‘3}“ BY iR %%&?dﬁﬁ%@%@y seledlor %é&}'al kyl

et hers i amliagi;acet oxynmet hoxy and 2, 2- di net hyl propi onyl oxy- net hoxy. A
selection of 1ii vivo hydrolysable ester formng groups for hydroxy include
al kanoyl , benZbig|l-3;preEgin thestajies ahB “supybe thasaae pediflslantand ~ WO U2/ SOOS1
PCT/ GB01/ OSSS+ b4 .phenyl acetyl , al koxycarbonyl (to give alkyl carbonate
esters), dial qu]l car’bamoyl and N-(di al kyl am noet hyl ) - N-al kyl car banoyl (to

gi ve cr banmat as} 0-Fivetlekent theivahes of RI* ramobecthe by acdiffgtent; Exanpl es  of
substituents on benzoyl jnclude norpholino and piperazino linked froma
ring nitrogen Mi%Pnlvversintae Kylresrd rHﬁ’ﬁbFéhecWe’?g' ergit nositi on of the
benzoyl ring. rpisA. Uil ﬁ'ge"@ah}&ofﬁ_” Y beth/dat dhgbysabl e ani de of a
conpound of the formula (1) containing a carboxy group is, for exanple, a
N-Cl_6al | cyl RNRKNtadid RYar6 andependenilyl ecleniechfram Haloyittey byani, kydrgxy, afdinm, opy|

N, N-di et hyl . N et hyl - N- net hyl N, N di | am.de. f th
Forml o CEboru RO PRt nEhabobt, i oY GhlERe, CSamsRIRSeRipel (£
and Z-25 m[lﬁlﬂcﬁﬂoyl,f?@ﬁ4ail<tané}ﬂoi}9J\b@?1H91Q9D§1§MQNW1@$1_&R§I)£&M§6}i on 10

enconpasses all "suc O&tl cal’, di astereoi soners and geonetric i soners that
eqr]

possess |Bagikapeylahiner §-(Ectdllyilioptbamesl. N <Rt -iadkylearbaraaylt ©1-ayl$(E. a1l
tautoneri g f f ) f e_ . | I at possess | BAT

i nhi bi tor‘gheé%hqslf ﬁ)t/c.’ 5’%“'%@(%2?%%39 éE dﬁé@‘?@%ﬂg%%ﬁ%fﬁd;ertai n conpounds of
“the for myVa-(@alksi)sephahojinwhEresoR VAR Edna R tvahy bamdependemat gslichally's such
as, for exanple, hydrated fornms. Tt,is to be understood that the invention
enconpas $88stHYtEd QN CArbEB by QARAL MG whi ch possess | BAT inhibitory activity.

Preferged val ue® ,0f g . Bfe %ﬁn{?ﬂseé%ecg@mﬁ%mhggogﬁatn%! ﬂ,m@fyém val ues

may be used where appropriate t he de I ons, I s or
enbodi nentsodgf ¢atecndyd) eenimd cuiphamogl) Chealkyln@s fadirenyl, Co.alkynyl, Cy4alkoxy,




Preferably R and R'* are both hydrogen. Preferably Rl and R2 are
ndependently sel ected from C~_4al kyl. Mire preferably R and RZ are
ndependerq,pﬁ))z;z,s@klect ed fromethyl or butyl. Mre preferabl yofopinstsR ~ are
ndependent Iy sel ected from et hyl, propyg.or butyl. 25 In one aspect of the
nvention partlcul arIy R and RZ are both butyl. In a further aspect of the

nventi o tic R .and oth p n anot her aspect of the
nventi o Ip‘é’( PR 1‘2 mBW@m@f’AQZC ﬁ]g(y%‘qné’ &gﬁ&l AhIDAEN8t her is butyl .

Pref er abley, R { d

Cl_6al kyl . 4§Oaawgﬂ%ﬁnpegér@:éﬁal?§ﬁ and RY ar g?%%ﬁ)ﬂ)zgérgéﬂgg‘%ln{jﬁ)%?g% er aEI y RZis
sel ect ed wheseinhads 6 to An€ pel ko@caﬁwnkyw—((ﬁhaﬁal)kldyl}armydxonyl am no or

R 1S senblle TR ok, ORI delsier D e lalp b SRURA A Ee.
N -(t- @Jt-PtOMORPﬂQRbPEH%(@P)(MR% imo @Y erP@)@)m@é’wwmelhn@ ahmké afd on,

nor e preferab one aspect of the J Jhvention, nore preferably v

is 1. |n ingepen tselspted fon Guaul:orhessiaRer @nﬂ B« Omanyi be indepeadantlyfopfienaiyl a

(1A (as g d ab B?ﬁ aspect of the invention preferably RS
is agr ol g%’ft&tpgloprﬁ?r OE’?DX\)One(‘glémgé cted above). 10 Preferably R3 and R6 are
hydrogen. Prefrt ahli R* e ivichaidenlly fdectattirhBs Hatbahym@xymyaﬁ&eammupl afeido,

formula (1A) is selected from halo Cl _4al koxy or Cl _4al k O a wherein a

is 0 to ZMippdHEPFaEhexy, @m@mm@%@t%éu@b@m@wam@%%@by Ut rgyRethgkhon by

R (GO Rl St AR, GG Syl RDCRASHL Bl R, FORIVERREY 200 o
the gr ourfoﬁﬁarﬁmlbmdeeylz(rmﬁ)) acStossz,l Iﬁethgeldnﬁm@ m:betbyﬂﬁrmﬂmmmylcmmogpoxy,

met hyl t hi o | t hi o, opropyl.thi o or wherein that R4 RS may be
opt i onal W%@B@ﬁp@%@&lﬁ% RGN Byetméulew%fr@sm@ meRUP PR and

i ndepend Nd’ %@ﬁﬂ nloyPm hydroxy and N, N-di met hyl am no. Particularly the
ot her of m% ;ﬁ{l Os’ not the group of fornmula (1A) is selected 20

from br ormr,a phanhmyucallsjcnpcepmbiq;saltngﬂmé tshivate oftshigH 4 $uiltogr ai woghmg phydredti o,

3- hydr ethylthio NN—d| th no eIhIthlo or

par 11 o3 ar y dRANCioHEH I PR SRS A Sy 1 R GRS BreRGERONRY | A
i s nethyl &hb&m&’mfl@feeé}len té heis@b B@ﬁn&&stgﬁd ﬂaa@thB%sbmmsb o1kl td d¥enHuaEof

forniula (IA) is selected from 25 hydrogen, halo, Cl_4al koxy or
Cl_aal kylfs(nm)la (lhandegompeunds @ foonua (Merein that R4 or RS may be optionally

substituted o e, or i - ntIy
selected f romrtﬁygfhg§9 tggal?g%&gler%oﬁld“ aﬁpféﬂa\eh&’faﬁhe In}]?g%u}ﬁ)sys%gpg?%r?ef erably
t he ot herbewf/ee%oafpd»uﬁﬁ dfifatmils (Ip@kd thRpElinds pf ﬂfrmhmr(mliaqe(duﬁ)benag sqdt@ant ed
from hydrogen, brono, nethoxy, isopropoxy, nethylthio, ethylthio,

i sopr o%&uttsml Berginbglogefersio W{a@ad@ of femipa (R bukd lf’rég/bedalde qogihatthese

subst i t utg ?ﬁ%@%gﬁrggﬁmp %Ol%sggg&lﬁ'g %131&31 fmﬁlQ (ﬁ)'LG i s independently

sel ected am no.
In this spec1f1cat10n the term “alkyl” includes both straight and branched chain alkyl

groups but references to individual alkyl groups such as “propyl” are specific for the straight
chain version only. For example, “Ci.¢alkyl” includes C;_qalkyl, C;.3alkyl, propyl, isopropyl
25 and -butyl. However, references to individual alkyl groups such as ‘propyl’ are specific for
the straight chained version only and references to individual branched chain alkyl groups
such as ‘isopropyl’ are specific for the branched chain version only. A similar convention
applies to other radicals, for example “phenylC;.galkyl” would include phenylC, _4alkyl,
benzyl, 1-phenylethyl and 2-phenylethyl. The term “halo” refers to fluoro, chloro, bromo and
30 iodo.
Where optional substituents are chosen from “one or more” groups it is to be
understood that this definition includes all substituents being chosen from one of the specified

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



WO 02/ s0US1 PCT/ GBOL/ USSS-4 -16 Particularly the other of Ra and RS that is
not the group of formula (1A is selected from hydrogen, brono, rret hoxy,

| sopr opox byl thi o, cai ~boxymethylthio, ethylthio, is

2- hydroxyg‘{%mﬁ’h. 2- (N, N- di et hyl ami no) et hyl t hi o or mswﬁﬁd a“ﬁ?) ¥ her
aspect of the |nvention, nore preferably 'the other of R4 and RS that is not
5 the group of fornmula (1A is selected from hydrogen, chloro, brono,

met hoxy, i soprigtereyryl’ niétahyllaﬂh illosatumth@Im¢ﬂaprchiC}iC§opimgpynﬁah‘iimg 3-hWhatogisroft hat

Ra 1 b t ut ed R16;
wher ei nmietaLRed Bon RRLina sk et SnRb b e Al B e
di met hyl afibi@se dpBeifiB@HRartRBRRE Giltrdden lifiked. py&aﬁblgn‘heﬂa%awlc wfak ya tdbg1yot her

" of R4 and RS that is not the 10 group of formula (1A) i's selected from

hydr ogenunsglirased mamoeyabic rrmqq:m@ynmg 8 op b eeme\r ammpumg@ontalmng 9orl0

- ot npt Snens] Bl oot st RBE s e Rige R LR, Py o™ (M

parti cul aedlbss ottieewzt kpecifidd, B4 cabon BSnitibgén lirked O atnbﬂxega@ua drfthef iaventioa, (1 A)
is bromb ox chloro. 15 I n another aspect of the inventiaon, nore

parti cul al"rereyO%rWe referidp agptaly ungatierated; mERACYFIC TR CAENFESY CAORDPTRII a ( | A)
|'s met hogy e %@Hﬁg% @{) id‘&oin%f%icg% 1egl£t%fn% &?&h}’%dﬂog& foﬂ]fm&{%h R. g

anot her aspect 6f vention, prefera eteroary
A i s arybulphref exyg@hywllﬂlchgna& uﬂeszhmlmrtwseZﬁecVﬂ{mthbmgoﬁor mnhgéxelnﬂmdyl
prefer indglyl. Preferably Ring AIS(? Jr

b Ri n
het er &0 §¥amm;§41@1 Sﬁiltﬁ?lﬁdal}&e% %fo *Bﬁﬁr’é‘nQFtICSPaﬂ]bé‘tel th@p@dlssgsa@hé igrdary
substitu S e f | o, hydroxy
or Cl_4a?ﬂ-}(f]yl \%eréezﬁ lﬁ@mﬁ%lykeu op{}?’oé}’aﬁ)’)l/ lgﬁ%@f F%‘%]g%l&#? carbon by one or
nor e Rleyrvdaemgl pyadylRad quinotyd ]hefembl;f the ternafheteréargl aehtﬂtyo tliiem)d or (ddobyl. - S-.
I n one aspect“ Ihe i nvention refer bI - ect of
the inventi on bris aﬁ?tél\[j}éflﬁi?f‘ifatﬁgo ‘EO eb %‘PB?E‘P&&F"? C?ﬁ“f’l‘@s gﬁlz %ﬂ%nyl
t hi enyl pfefdrmwmlyl” 1%%&10@¥&c%g%oh§auﬁﬁ)é 5@nala{o¥n§9 SOt F%meml@m or

nore substituents selected Tromh hydr oxy or trifl uorone .

Part i 4811 er10,at@nnguitabls vehies fardaryl; melugh ehsrly] onnapptivb Banticavarly, “at)ﬂl #n-2-vyl,
4-trifl uglgo t hyl phenyl, 3- hydroxyphenyl 2-fl uorophenyl ,

2, 3-di hy miphenyl or indol-3-yl. ' O 02h0051 PCT/ GBUL/ CSSS. ~ - 17 Nbre

pa~. -ticul arl x “RetegbchclyE ipBeMytated, @alﬁﬂl%ﬁ §liraR8 PE GhsABlirateBEmbRY & i¢ yelic
preferably Ring Ais aryl or heteroaryl wherein Ring Ais optionally

subst i t utidgiconjaiaing 3ok2 aipme o wihichi at lrapitone e istchgsan fsom RItrogeRIBUAOR * | s
sel ect edoifggﬁ? MLISPmapylﬂ{lgﬁé%’thegwsé%&yfjied, be %bo“iﬂn}ﬂ%ﬁ}ggenvmﬁ\ ﬁ,' \pheRém aq%ﬁz- €

20 group can optionally be replaced by a -C(O)- or a ring sulphur atom may be optionally
oxidised to form the S-oxides. Preferably a “heterocyclyl” is a saturated, partially saturated or
unsaturated, mono or bicyclic ring 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 linked, wherein a -CH,- group can optionally be replaced by a -C(O)- or a ring

25 sulphur atom may be optionally oxidised to form S-oxide(s). Examples and suitable values of
the term “heterocyclyl” are thiazolidinyl, pyrrolidinyl, pyrrolinyl, 2-pyrrolidonyl,
2,5-dioxopyrrolidinyl, 2-benzoxazolinonyl, 1,1-dioxotetrahydrothienyl,

2 4-dioxoimidazolidinyl, 2-oxo-1,3,4-(4-triazolinyl), 2-oxazolidinonyl, 5,6-dihydrouracilyl,
1,3-benzodioxolyl, 1,2,4-oxadiazolyl, 2-azabicyclo[2.2.1]heptyl, 4-thiazolidonyl, morpholino,

30 2-oxotetrahydrofuranyl, tetrahydrofuranyl, 2,3-dihydrobenzofuranyl, benzothienyl,
tetrahydropyranyl, piperidyl, 1-oxo-1,3-dihydroisoindolyl, piperazinyl, thiomorpholino,
1,1-dioxothiomorpholino, tetrahydropyranyl, 1,3-dioxolanyl, homopiperazinyl, thienyl,
isoxazolyl, imidazolyl, pyrrolyl, thiadiazolyl, isothiazolyl, 1,2,4-triazolyl, 1,3,4-triazolyl,



5 optionally substituted on carbon by one or nore R21; wherein R21 is
sel ected fromhalo. In another aspect of the invention, nore preferably

Ring Ais thienyl or indolyl; wherein Ring Ais opti |1y, .
substitut‘e‘gJq {:%gsﬂe or nore substituents;,sselected from hal @tCLrﬂ(%)r';cS'§V“
met hoxy or trifluoronethyl. 10 In anothér aspect of the invention,

particularly Ring Ais, selected from phenyl, 4-hydroxyphenyl, .

4- met hoxPYaBYy indolyh, pykinzidyl) thiagzokyh,i VARV e ByTdYL 3t-Ryiadany), gHERA!
2-fluoro 2 3-di hydroxyphenyl or indol-3-yl. In a further aspect of
the i nve%{&?g‘yn%oqgélpﬁng{jl arly Rng Ais selected from phenyl,

4- hydr oxypheny ‘carboopd NG xy péeeunyded, pdrtiglhy saturhted 4r tuisafurated, anariotur bidyeliy | |
* 3- hydr ox ~enyl , 15 2-fluaqrophenyl, 4-fluqrophenyl, 2, 3-di hydroxyphenyl or
i ndol - 3- gﬁLorpFl g thah gpnjaipg 3112 aﬁ%ﬂn‘ Jarein ©1CHr gegup G oplppaiRe Tplacaghea

pr ef er gbl a0 Q48N 115 : [ 3 ol .0gen.
" ln onegas%(eozt' Pé?fe{%gr i nverc1 ({@n Iigy%)Irng %%E??h%gﬁéﬁ% r%{;%%tf)ﬁﬁg k ?rllj n%('?her
aspect ofing benthiningrfl ool atpme fSmitablle wali8s fa “Cirbdaiclydyincluda caeiopiopyl, aspect of

Lhe | mvehid P eBishabey e SRl R peth SR RGRSSE,
i nvent i oRaphptiyRf Riraiyy, iﬁ@%niyﬁoquoﬁéih&éﬂy% qaﬁicggb@igh%ﬁrbm@ﬁt’ i@ypfo%?oygglvem i on,

nore preferably RO i's hydifogen or mnethyl. referably RLis™h ogen. In

one aspeeycleutylht-okagxshapentyl, cpelepentdbéyclapentenyl, cxaldhexyl, cxalohsronylsphepli no,

phosp@gn&%g&%&gﬁ%)(%), -P(O (OH) (OR), -P(O (OH) (Rd) or -P(O (OR)(Rd)
n

wher ei ‘e i ndependently selected fromdd _6al kyl. I n another

aspect of t he Anruxamplest “CpiatRoadky”’ B d Sakaé »Qf ade@ixyUERarfipIBY of s 30
depi cted_above). Preferably R1l is carboxy, -P(O (O (OR) "or a group of
formul a (Feplioxscabendt eyl Eheslkypxycarbpngl” onylstasethpyratro ), ebesyqarborgl,wbr e

f b ' -P( Q) ) “ . | |
i ot ad i RbdpkRafRRe Bamblel (YOG aff o8 (AP Bl ElRRoRy eyl 2
car boxy, asdipppoxy. BRampleOdf (CRulkaheylainthoRahd “Selatichedamimhitcludifobayhidor a

group _of fornlula (1B) (as depicted ahove). 5 Preferably X is -NH or
NHC( O) 2 . 29¢taraidprad aropmnylaming Exemples)of “Cy.pllade(Qs proereingt istHe 2" #pdnt i on,

pref erablgy 1$@)NVHERFENS 0t 22 RILET, Ll | Are) preferably
R12 is a_h@%ﬁ@% n anot%ﬂlgro aspect ofn'?ﬁgﬂﬁél’\ferﬁtlﬁ]%ﬁfliewge?ﬁ%r fésfl’er ably R12
i s hydr ogtbplsolphingt, hydsyl dfdl dfyédfubptanlyly FRa@ples oh{Qr.@beneylTind &€ kaplkaaoyl”
car bocycl yl ; erein 3 i.s optionally sulbstit, b ne, of, re
substitu l‘@eggﬁ%@f“écﬁ'ﬁlﬂrﬂ?’r?’ﬁg?“ "éfl%ll ﬁxwp F%O%%f@@&yﬁﬁm@%,ﬂgger ably R13
i's hydr ogerc, [@kydmifs” RBRAY Inetiyekigb AnddBylafhi /P ExMplek ¥r substi tut ed by one
or nore substituents selected from R2; wherein
20 “N,N-(Crealkyl)amino” and “N,N-(C;_4alkyl),amino” include di-N-methylamino,
di-(N-ethyl)amino and N-ethyl-N-methylamino. Examples of “C, galkenyl” and “C, 4alkenyl”
are vinyl, allyl and 1-propenyl. Examples of “C, salkynyl” and “C;4alkynyl” are ethynyl,
1-propynyl and 2-propynyl. Examples of “N-(Ci.salkyl)sulphamoyl” and
“N-(C1.salkyl)sulphamoyl” are N-(Cisalkyl)sulphamoyl, N-(methyl)sulphamoyl and
25 N-(ethyl)sulphamoyl. Examples of “N-(Cj.galkyl);sulphamoyl” and
“N-(C1.salkyl),sulphamoyl” are N,N-(dimethyl)sulphamoy! and
N-(methyl)-N-(ethyl)sulphamoyl. Examples of “N-(C;_galkyl)carbamoyl” and
“N-(Cj-4alkyl)carbamoyl” are methylaminocarbony! and ethylaminocarbonyl. Examples of
“N,N-(Cy.galkyl)rcarbamoyl” and “N,N-(C1.4alkyl),carbamoyl” are dimethylaminocarbonyl
30 and methylethylaminocarbonyl. Examples of “C;.¢alkoxycarbonylamino” are
ethoxycarbonylamino and z-butoxycarbonylamino. Examples of “N'-(Cy.¢alkyl)ureido” are
N'-methylureido and N'-ethylureido. Examples of “N-(Cy.alkyl)ureido are N-methylureido

and N-ethylureido. Examples of “N',N'-(Cy.salkyl),ureido are N',N'-dimethylureido and N



15 R2 is hydroxy. Particularly R13 is hydrogen, hydroxynethyl or phenyl.
More particularly R13 is hydrogen or hycli-oxynmethyl. In another aspect of

the i nvenyicApysopdief erably R13 is hydrogen, Cl_4alkyl or c 1.
wherein R13 1s optionally substituted lt%_one or nore subs?lrcgﬁgﬁr:otqég’s?él ected
X

from20 R2; wherein R2 is hydroxy, car y, carbocyclyl or am no; wherein
R2 may be optionally substituted on carbon by one or nore R22; R22 is

b
hydr oxy. MeiyhiNoethuluready dbemplestal eNi-tuehiiyoV-(GreByppesida &bl y R13 i s
hycl i Oge{@gﬁl@@yﬁﬁ-maﬁ&lﬁ}@ido gl?d pl} rl}gla{ll%- Perﬂﬁnr%(xj o\é\g%rrﬁ%lr@hs 3 Is optionally

. el . !
substitu one Of nore Subs enf's selec : wherein R2 is

hydr oxy, “HaviexyalipRanyC; aikydidads arhenNeidindRylmimdieylopidooad | y substituted
on carbon by one or nore R22; R22 1S hydroxy. 30 In another aspect of the
i nvent i off -Ms8wt-Neethyl-Vypreaduieidony dr ogen, hydr oxynet hyl, 4- ami nobut y! ,

2- car bgxyet hyl, ; : . OSSS~
T -19 | ng)a furt espﬁ%ﬂé‘%@léz@ﬁ%?&{(ﬂ%éﬁ}{ %gﬁ?@ g#,dt %ﬁ%@@ﬁ@%ﬁg@?gﬁgﬁgé&gn,
d . 4al | : gianmie, aantideyditiph;salrol s edompdribd of sheopyemioal whicls issaffidiantlgdakiy, fone or
nore substi tlllents ,gel cted fromRz; wherein R2 is hydroxy, . carboxy,
car bocy cPAATIPIG &P aFigeAfeitipn salt Wtk HE SXHRRIF AN EBaR P BESABICHSH, ST pRpple
Subst i t U oo @h@BbR NG Ml BsdReAC tﬁﬁaogoaﬁé%%%m rhﬁlgi%ffffdf ther

aspect of” the invehtion, no pr efer y R13 | rogen, ne et hyl ,
but yl or agslitéenyd suitablerphammdeeGtidafly apeeptabbd dalt of aloemipbuniceof thy investicor winioh &

substituents sel ected fr R2; rein 10 R2 is. hydroxy,. carbox henyl ,
i dadb S SRREES g el T, s apeF G SUBRs et o orakBon by
one or R4 1Rl salfZfbr bRariME a @%Miun Br Raddékiuftial@aP Ssontunt Bt @RI bn
particularly R13 is hydrogen, hydr oxl)l/rret hyl , 4-am nobutyl, 2-carboxyethyl,

4- hydr ox9igerig prse Whitliafoids 8- physielogichll yracospiehlglcatian fonexamplhaesaltfwith her
aspect of the i.nvention, preferably R13 is.hydrogen,,.Cl 4al kyl, carbocyclyl
or Rz3; Wﬁ%‘?’galnﬂn %@‘“?@%‘Bﬁfi‘com%y%{%& P’tpﬁlf“él ewg%’ﬁ@l%er“nor e substituents
sel ect edtrfst@MyRoxy¥hgnahineRz is hydroxy, O _.~allylS(Ga wherein a is 0,

C . ~at koxy, am no, carbocyclyl, het eroc%cl | or nmercapto; wherein Rz may be
i ndepéhdent | yTfptqmeneands/ofsthe sermula dymey be a stergd iy thederny pf apioedtiE z; Rzz

i I f. ; y - t of
the | nvehih Bk Bk @R E D iSRS wie'h ARIRA of HEHARIPTREC ©
phenyl oEx&@des stheoaiupsRidudsinapid ioradlysableudstid dndliedinloyhydnstysablerniides of

substituents 25 selected from R2; wherein R2 is hydroxy, nethylthio,
met hoxy, 2 SeRPRyndiokihefopnyla (Br nercapto; wherein R2 may be i ndependent |y

optionally sulg t:’);’; bivb ﬁgdfégr)?glﬁé g%’c&i & QBfpolhd ?ﬁﬂ;hté ﬁﬁ%ﬁila 5, %oﬁtﬁi{]ﬁﬁlhcgtﬁ%oﬁ of rom

hydroxy; and R23 Is car n another er aspect o nventi on,

par t i 2al bydrgxyRdr8up &, foy éxaple, a plaartnesepticdllydacosptatde kster whish calptdostgscdyh the

met hoxy nﬁﬁthrl or a%?r%ﬁygohg/] itc()) {)T%tdné/el the %érggtt ar(]:Yci })rhglgo?lt()h )guitag'le pharmaceutically
acceptable esters for carboxy include Cj.galkoxymethyl esters for example methoxymethyl,
Ci.salkanoyloxymethyl esters for example pivaloyloxymethyl, phthalidyl esters,
Cs.scycloalkoxycarbonyloxyC galkyl esters for example 1-cyclohexylcarbonyloxyethyl;

25 1,3-dioxolen-2-onylmethyl esters for example 5-methyi-1,3-dioxolen-2-onylmethyl; and
Ci.¢alkoxycarbonyloxyethyl esters for example 1-methoxycarbonyloxyethyl and may be
formed at any carboxy group in the compounds of this invention.

An in vivo hydrolysable ester of a compound of the formula (I) containing a hydroxy
group includes inorganic esters such as phosphate esters and o-acyloxyalkyl ethers and

30 related compounds which as a result of the in vivo hydrolysis of the ester breakdown to give
the parent hydroxy group. Examples of c-acyloxyalkyl ethers include acetoxymethoxy and

2,2-dimethylpropionyloxy-methoxy. A selection of in vivo hydrolysable ester forming groups

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



anunobutyl , 4-hydroxybenzyl, im dazol-5-ylnmethyl or phenyl. WO 02/ S( 1051
PCT/ GBOL/ | hss- t -20 I'n an other aspect nore particularly R13 is

met hyl t hi net hyl sul phi nyl net hyl or met hyl sul phonyl,pgs Al 1055
Preferably R 4 |s hydrogen. In another gspect of the |nvent| on, pr et er ably
R14 is selected from hydr ogen, Cl_4alkyl' 5 or carbocyclyl: V\/ner ein said

Cl 4al kyl_ or_carbogycly }’/?(be optionally substituted b%q one or nore
subst i t uRhany! a%qyb@ll@ayw‘eﬁﬁy to m@rﬁéﬂ\}ﬂzzmib@nﬁ?artw» digfkyleasRame aBdpect of the

wner oi 0 DL LA T A ko b R E S0y B infReM and” P50

nor e subsarbdsmnetyl mhmptcedf §ubstioutits ombelnzlayl mslutlydroopnolmb and pipelaeinodimedt of
the inve tlon £a,rt|cul arly R14 is hydrogen

hen qr. r oxynet D | .
Parti cul mltr@a%rtra@x\g}a 6Fne§l}’llfi5ﬁcgm%tolt# g‘n‘g %@B%H?n the I‘?EH%OH éﬁ% ‘i on,
more parti Cu' ard ¥,if2bR va ecf&r % Wivol dﬁﬂ felanfdP6 ﬁc&ﬁp&dﬂ]ﬁ oﬁmle%}rhﬁ’l@ (I)Tor €

particul arly 51s sulp fer 'S car oxXYy,

- P( O ( ORe)ntiminyg,a Gaﬁ((@)f(g@ﬂ)p(lmel) exatrl?ﬂ@)i(m (;%91 otDrN N Ql(saﬁﬁjal)fmﬁ’ﬂé swhessei n Re

i Ve REPER o A s S o HEUBTRAR

-P(O (OR~) (Rf fomBess gauﬂﬂ@ o &k &) 'rrib@q{h@@@ﬁ%l |c¥nt&§ |aﬁ&/b?§ecfxﬁé?ﬂ& met hyl or
ethyl. Preferably R15 is carboxy, sulpho, -P(O( ) (OE -P(O (OH) (CEt),

-P(O ( O—»Spméylc eentrep(B) rdef-)igvedrs), Emcéfte&t@mewnmlstopé ttwaﬂmnyentlgul pho,

P B oy A Escompp i A S aual, oo bR R GEl R BRI S ober L B PR AT aal ky)

or R15 |ﬁ,ham@,rpgmlvqu forrrul a (10 (as depicted above). Mire preferably R15
i s carboxy, sul pho, osphono, -P(O (ORe) (OR), -P(O)(O—I)(O?~)
-P(O) (OH) (Re) The mvmt@)n( (A sl antoreria formrof dreccomnespdnefdhe fapmula

| ect ed R15 f f | | C
dopt ot od AMET RSB BAT B R C LS 0Pt pho. phosphono.
-P(O) ( Cet ) ( CEIt)is alsé{dYe{ saldeRtioll Diat Betain c%@tﬁrﬂsﬂof Eetfprmul P (IP)cafERikiR) or

-P(O)ggEt (Me) or RIS is a roup of formula ( ééas depi ct ed above). WO
U2/ 5089 18 rlb@sslsolvz@ |r>rm§rr@clagﬁaé%rtexampi% yQralpa hermsn 1t intodteer abl y R15

is agr Oﬁ%e@togd)%gﬂ%@n{v%@on( AR ofpRsed s RRQYRAted forms which possess IBAT

inhibitory activity.

Preferred values of R, Rz, R3, R%, R’ and R® are as follows. Such values may be used
where appropriate with any of the definitions, claims or embodiments defined hereinbefore or
20 hereinafter.
Preferably R" and R" are both hydrogen.
Preferably R! and R? are independently selected from C;_4alkyl.
More preferably R' and R? are independently selected from ethyl or butyl.
More preferably R! and R? are independently selected from ethyl, propyl or butyl.
25 In one aspect of the invention particularly R' and R? are both butyl.
In a further aspect of the invention particularly R' and R? are both propyl.
In another aspect of the invention particularly one of R' and R? is ethyl and the other is
butyl.
Preferably R* and RY are independently selected from hydrogen or Cy.salkyl.
30 More preferably R* and R’ are both hydrogen.
Preferably R* is selected from halo, amino, C,.galkyl, C_¢alkoxycarbonylamino or
N'-(Cj¢alkyhureido.



I n anot her aspect of the invention, preferably R15 is not a group of
formula (1C (as depicted above). 5 In one aspect of the invention,

pref erablyofdRydsg carboxy. In another aspect of the inven 3 rably
R15 is su Y‘pho n anot her aspect of th; |nvent| on, pref ergg BIQ%%?
e

-P(O(OH) (CEt). In another aspect of t i nvention, preferably R15 is

-P(O (OH) (Me). In another aspect of the invention referably R15 is

-P(O) (CEt) ( nveEYlorermefierrblnR” isssglested dfon ¢hdoronaamo; bbmyg f@ﬂt@%mﬂwmun@ or

hydr ogenas. @@@9@@' aspect of the invention, preferably R24 is Cl_4al kyl.
Pr ef erably ydrogen. Preferably R2~ is carboxy. Preferably pis 1 or
2; wherein t herefeadbligs i00 oRL3 nay be the sane or different. 15 In one aspect

of the invent nor e eferably p is I.n angt her aspect of the
i nvention, rm]:”émﬁra@?e&%ﬁ%"b’ep%m?m%@ﬁ m2bly §ds Qal ues of R13 may be the

same o5 di f epent a?e@té’ftﬁé”iﬁ\%ﬁ{éoﬁﬁflﬁ%@e%aﬁlg%é pvention, more preferably p

is 3; wherein the values of ane or dlfferent 20 I'n one
aspect of t henionvespecoof, thtpnafhamabﬂ)mfemtﬂ)stm a groep biforinela (A p@s tleméted he

i nventi 0%(9 5 eferably g is 1. In one aspect of the invention, preferably r
is O. & aspect of the invention, nore preferably r is 1. In another

aspect of theyiAY@BL dspBot o@"?r{eempélﬁlfoﬁr[ﬁéf%lﬁbl RSs 2oy ép«%@) ?1%1%9?{&5% 1c‘1?efd R14

25 may be the sane or different. In'a her nven nor e
pref er abdbpve).is 3; wherein the val ues of R14 may be the same or di fferent.

Prefe bly m 3an ect of the invention, preferably mis 0 or
1. 30 @refera%rfigf ;}]?Wg aﬁ’éF ‘aspect of the invention, preferably n

is 1 or 2. PratRidy bheZ)the‘i’ oi{LR4 and/@ ﬁﬁ(@%%e%@?ﬂp@%ﬁﬂmﬁ&) 1S_ZeZectéEtﬁorﬁr0Up

of fornmula (1A ) wherein dr ogen, phenyl ., nis 1, Ring A

i s phenyhalo,{isdkgxy &rCi. meﬂ%(O)a pigiaris Ring; \Ag¢r§1ndb%tllb iR ymaysspiionallsd by

one or i for |15 |f| romet hyl, m
a0 and g i 3 e8RS oBF e iR R i BBl TS The
group thyfd@ds)d”lednaM.NAK)ZIIMEylwaﬂundD i's -O or -S-; Ring Ais phenyl, thienyl
or indolyl; wherein Ring Ais OP j,onal | substltut ed by one or nore

subst 12 uent s Mereguelsrrbly Bimother 6 Rh%ﬁ%x%’at Hﬁ”@@h@ﬁ)@fw af fprmula vt spjactedr i s

oG st PSR, S i Sl
or diffeRbot R raaibdbe optionally substituted on carbon by one or more R'S; wherein R'®
independently selected from hydroxy and N,N-dimethylamino.
Particularly the other of R* and R® that is not the group of formula (IA) is selected
20 from bromo, methoxy, isopropoxy, methylthio, ethylthio, isopropylthio, 2-hydroxyethyithio,
2-(N,N-dimethylamino)ethylthio or mesyl.
More particularly the other of R* and R’ that is not the group of formula (IA) is
methylthio.
Preferably the other of R* and R’ that is not the group of formula (IA) is selected from
25 hydrogen, halo, Cy.4alkoxy or C;.4alkylS(O), wherein a is O to 2; 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-(C;_salkyl);amino.
More preferably the other of R* and R’ that is not the group of formula (IA) is selected
from hydrogen, bromo, methoxy, isopropoxy, methylthio, ethylthio, isopropylthio or mesyl;
30 wherein that R* or R®> may be optionally substituted on carbon by one or more R!%; wherein

R'S is independently selected from hydroxy, carboxy and N,N-dimethylamino.



RI1is carboxy, -P(O(OH) (OEt) or a group of formula (I1B) (as depicted in
claim1); 15 The group of fornula (IB') wherein Rl is hydrogen,

hydr oxy mefyyga/se6siphenyl , p is 1 or 2; wherein the val ues @b RE)\BYsspe the
sanme or di ffer’enﬂt and R' is carboxy or_sﬁu_l pho. The group o?Tf ororru%y]aé (1B)

wherein: RLl' is hydrogen or nethyl; R13 is hydrogen, nethyl, ethyl, butyl
or phenyl or R-3; erein R 3 s optionally 20 substitute y one o nore
substit uent s Bafigd chferoél?f"lfFQEB11 %ﬁlg glahvdwgw,gf%mwpwlafl fFFQW ami no,

i m dazol . : j, 1 i J ;

Subst 1 £ i oy AR SRk, HERERY I pfortR, PR ATl BB ORI 4t or
NHC( G} - ; is@irdpylshis,cl-bydrexyetirydti oh 2 dVoGdimethngaimitio)ethylifie nyiesylher ei n sai d

met hyl or phepyl 25 be optional ly substituted opg,or e .

Subst | t vent s DnetiEb asTRr T SR, ot elea e pthes o B B BEpisane,

- P( O { Rk L5 of fofthdd (d))i€ (dfled ﬁ?r&?%&fr?g%%%iﬁior&rblﬁlﬁ&ﬁh& ,(d3propRgr ei n Re

and Rf are’l ndependently "sel ected ylor et hyl or s is a group of
f or nul a me@ylthinsettgithio e thopropyltiEomwidreinghat R " or R wheyrbei aptivha Inwsabstéstedfon R13

may be the same or diffenent; 30.@gis 0-1: apd r is 0-3 erein the val ues
o R 4 rHgPBEIT R hered Catierdh B o SndradigeBlip st PR A e roa
i s hydr og@ndimetM@am#io-oom r cTi cBnno~ssa -23 R25 is hydrogen; R2~ is
carboxy; and z is 1; or a pharmaceutically acceptable,salt, solvate,

sol vate of subengthespspegtofshainyentiog. Bariippdy the otttes PERG prd R that fsgnof her

o ot Savab gL FEPL(LRY s OEHEE hadn AU B G Bre BITRRY Htu, BEPRPAIG o1 by

butyl ; RaempBhidpcabexymyedidtes) ethlfhiddisbpropeltiast BHydrooyerhadhée oilC~_4al koxy or
Cl_4al kyl S(O)a wherein ais 0 to 2; wherelyn that R4 may be optionally

subst i t ut-€d odiathdamingyeteyibior nore R ~; wherein R ~ is independently
| ected f .= 1 R i ; |
sel ecte rorﬁn%%ﬁ%ﬁisp%?@ﬁ@%&n@&ltwﬂn&# eéaé?&ﬁl%ﬂzﬂt&@iﬂfleg oPR 9L QRS fi’\%t {apmul a

(T1A); Ring Alis ary er oar opt I onal

subst i t utheg@rdup afifernoula fiA)ds bonudrshidrolent s sel ected fromR'; wherein R' is
sel ected fromhal Q, hydroxy or C . 4al kyl; wherein R' may_be op§ionall

Subst 13 ut ed ol il AMMG Ohle BYeTisPemie BarigibAr e et PLRL@IERt Bl Pty

hal 0; R thi Srdtipdira8Hu1 4alkilox@r carbocyclyl; 20 R11 is carboxy,
-P(O)(OI~(%5) or a gr%%o? forﬁ‘gla (IB') (as depicted above); R13 is

hydr ogen, C~_ Hudreydspest of the imentodry IprefedablyeRing R13 ary. opti onal | y substituted

R TR R T N AT S
same or diffewaphRing A is aryl, preferably Ring A is phenyl.
20 When Ring A is heteroaryl, preferably Ring A is thienyl or indolyl.
Preferably Ring A is aryl or heteroaryl; wherein Ring A is optionally substituted by
one or more substituents selected from R”; wherein
R is selected from halo, hydroxy or Cy.salkyl; wherein R'7 may be optionally
substituted on carbon by one or more R2'; wherein
25 R is selected from halo.
Preferably D is -O- or -S-.
In one aspect of the invention, more preferably D is -O-.
In one aspect of the invention, more preferably D is -S-.
More preferably Ring A is phenyl, thienyl or indolyl; wherein Ring A is optionally
30 substituted by one or more substituents selected from halo, hydroxy or trifluoromethyl.
Particularly Ring A is selected from phenyl, 4-hydroxyphenyl, thien-2-yl,
4-trifluoromethylphenyl, 3-hydroxyphenyl, 2-fluorophenyl, 2,3-dihydroxyphenyl or
indol-3-yl.



mis O; and n is 1; or a pharmaceutically acceptable salt, solvate, solvate
of such a salt or a prodrug thereof. Therefore in an additional aspect of

the i nvenfyicppsebdiere is provided a conpound of 30 formul a depicted
above wher ei nﬂ R and RZ are both buty:!%or one of R and lsglr{%m@’t%ﬁyg and

the other is butyI R4 is methylthio; is a group of formula (1A) (as
depi cted above }?élg( /511051 PCT/G BOl1 /OSSS-4 -2.4 R3 and R6 are
hydrogen; Ri °1I§(Ha§t1°b‘ ing@ isipherylgr ogen; R11 is a group of formula (1B')

(a5 depi cted IRBNRY oo KB len AR I Er R A AR e cREL SniRiPOxy o

sul pho; pis ereint 1'ues o
di f f er erRingm is®pOonatlyissbstituted by Dnaommembﬁuuemsdqctaﬁc@pﬂdhlvmmm t,

sol vat e, soIv Le o h a salt eof . Therefore in an

addi ti onal t Ket® e&&ﬁgg Blog gr?rﬁﬁgﬂ Oglclhéziei 0% “ﬁﬁe&}?ge 2 Bnpound of
_ formula &ﬂtlohalgssugﬁﬁh@a%ﬂ cﬁ%ﬁ% \Mﬁ@ro@maleﬁ@ #hdefRZ are i ndependently

sel ected from'ethyl or butyl; and R~ are hydrogen; 15 R4 is selected

from hal o, C~R &IS@I’@@Sed(frOrmhawal kyl S(O a wherein a is 0 to 2; wherein that
R4 may be opt, y su |tut ed .on carbo erein R"
i s i ndepende |a90 g%‘l @B?Cg f@dﬂ%?&@fcgﬁ%ew%}ﬁ&&%&%ﬂ%ﬁﬁ%@h R5is a
group Ofmﬁ& PFyheretd RlngAﬂdﬁﬂmﬁal'lyﬁs@"sNﬁlteﬁfb yiRik OF ALY hibsiiBhBisBledt o | S
by one or” nore 20 Substituents selected fromR'; R

optiona substl t ut
is hydrdgaithQHOX%an%Wk}b@rt@élﬂB@@}edWI Rs is hydrogen or methyl; R~ is

hyd O |
ParoRgn or TR o oSS, AR R oL
met hyl ; Rﬁﬁdrbﬁyﬂh&ﬂﬂp@mthdﬂypﬂaﬂykthm -2 - hﬁ'ﬁkﬁd)rﬁéthyl\ph&{}ﬁl RhRIrdxyphenyl,

opti onallé substl uted by one or_nore substituents selected from R2o0; Rl4
i s hydrog H@rophem Rizdibydroxyphsryl orindalt3Ho: R is sel ected from hal o,

DO, Sy SR RO B TSI o o
R i s hythwdegxypheauyd pdeymetteaayploanyt [thien-Gryl phtrifoioravheth glipher32, 3vhydrbeypbpaylponal |y
15 2-fluorophenyl, 4-fluorophenyl, 2,3-dihydroxyphenyl or indol-3-yl.
Preferably R’ is hydrogen, C;_salkyl or carbocyclyl.
More preferably R’ is hydrogen, methyl or phenyl.
Particularly R is hydrogen.
In one aspect of the invention, preferably R®is hydrogen.
20 In another aspect of the invention, preferably R%is Ci.4alkyl.
In anothér aspect of the invention, more preferably R® is hydrogen or methyl.
In one aspect of the invention, preferably R?is hydrogen.
In another aspect of the invention, preferably R%is Cisalkyl.
In another aspect of the invention, more preferably R’ is hydrogen or methyl.
25 Preferably RYis hydrogen.
In one aspect of the invention, preferably R'is carboxy, sulpho, sulphino, phosphono,
-P(0)(OR%)(ORY), -P(0)(OH)(OR®), -P(O)(OH)(R?) or -P(O)(OR®)(RY) wherein R® and R® are
independently selected from Cjgalkyl.
In another aspect of the invention, preferably R''isa group of formula (IB) (as
30 depicted above).
Preferably RMis carboxy, -P(O)(OH)(OR®) or a group of formula (IB) (as depicted

above).



substituted on carbon by one or nore R "z; R21 is selected fromhal o; R22
is hydroxy; 5 pis 1 - 3; wherein the values of RL3 nay be the sane or
different wesQok; r is 0 - 3; wherein the values of Rl4 same or
di fferent;“(gdn%g\(;\%erei nif qis|,ri sno_tlg;_ mis 0 - 2; andrﬁ%é/(%&]lléog%4- 3;

a pharmaceutically acceptable salt, sol'vate, solvate of such a salt or a
prodrug thereof. Therefore in another additional further aspect of the

i nvention, tnhifse P@ﬁﬁ?@&?ﬁde‘é%}‘b@&pgmw(@%}%ﬁ&YOPP?fE%mH@di[BI@8 above
wherein: 4 ‘iéte@%gmﬁ‘ " are both hycliogen; 15 R and R2 are independently
sel ected trom _X%il kyl; R'" and Ry are bot h@kﬁ/drogen; RZ is selected from
hal o, am no, Hilanotekuspect@ theainhetions pirefsably B Beadox N sulphd, FEOKOH)ORT)do;
~visOorl; 20 R3 and R6 are hydrogen; one of R4 an Rasis a group of formul a
(1A) (asVagpincR e selpeiodiroma-lkyl o negioup of Lamutay @B) @5 grpiRgaABY¥A, hal o,

' Cl_4al 5oxy orplg}%g-[?#,@jss_g\@_am\am% ifl.a is 0 to 2; wherein that R4 or RS may
S carbo

be optionally su tuted on by one or nore R16; wherein R16 is
i ndependent | yMos¢ pefaably Xo-hJHET(O%y, carboxy and N, N-(Cl_4al kyl ) Zam no; 25

Dis -O or -S-; R is drogen, net enyl; R8 is hydrogen or
met hyl ; Ring ﬁ“i’nf A3PsAt OE eﬁ%‘%@?%mt{y%géléﬁgh)@?ﬁan is optionally _
substituted by, é?fbﬁae%s?dwﬂr & tRABSEAIoNE Pleferdf Ré%cﬁ‘ti&éﬂl?l‘. RI"; wherein R"' is

selected fromhalo, h oxy, Cl_4al kyl or 30 Lal koxy; wherein R' may be
optional |y subsariother esbeoirpfdhe inventivp, e prefonalp RIS hydbgereprmethyl. i s

| d f hal o; ' d t hyl : s hydis . WD 02/ 500A
pCT) CHB/ Csseb Tererdly BTty gD R e ko ey i B 1 Pl et e
from Cl_daktittkedty chedt Qttie QibsfiRent salettbBirofRdwRieined above); R12 is

hydrogen or methyl; X is -NH or -NHC(O-; 5 Ri 3 is hydrogen, C-_aalkyl,
carbocyclyl oR Rebydigkerein R13 is optionally substituted by one or nore

substituents l.. f.r om RZ. | i | . 1. 4al.l (O a
wherein a is %f,am%ﬁ}_ez%?t%%y,I%Hldergg?ﬁ’g}é#%gc%ﬁgﬁ%w’qk@%ép(%{(c:ty%:sl Osjlklogéﬂyﬁercapt 0;
wher ei n Rbstimyedisy drrde peire auistivaenpistlentadl fpnsRtiswhémined on carbon by one or

more R22; R22 is selected fromhydroxy; and R23 is carboxy; 10 R4 is
sel ected fronRhyi8hsdenry. Cl1_4al kyl or carbocyclyl; wherein said Cl_4al kyl or

el ect ed 1 rom B B B ol pho, - phosphono,
R B e oL ety | P LrEe) (1) Yool
formila (10 f‘h&"g@ﬁ iaaeé@fé%@gygtiq@pqurgblﬁﬁ %@@ﬁf"g% 1i4§lkpi§%‘r og_en; IOF€26 i's
g gr 30;051; %@Rd;@cﬂyﬁmée/aﬁr}@ﬁ R dpfinB/ suBstitaled BY InBY mBRe dubSritaSTR sQéctél frb@r ent ;
20 R?%: wherein
R is hydroxy, carboxy, carbocyclyl or amino; wherein R¥ may be optionally
substituted on carbon by one or more R22;
R* is hydroxy.
In another aspect of the invention, more preferably R%is hydrogen, methyl, ethyl,
25 butyl or phenyl; wherein R"? is optionally substituted by one or more substituents selected
from R*’; wherein
R¥is hydroxy, carboxy, phenyl or amino; wherein R* may be optionally substituted
on carbon by one or more R*;
R* is hydroxy.
30 In another aspect of the invention, particularly R is hydrogen, hydroxymethyl,
4-aminobutyl, 2-carboxyethyl, 4-hydroxybenzyl or phenyl.



" sol vat e,

r is 0-3; wherein the values of Rya may be the sane or different; mis 0-2;
wherein the values of RL may be the sane or different; nis 1-2; wherein
the val ueg,pfy/dfosimyY be the same or different; z is 0-1; wWeqi@td kg val ues
of R25 ma;?/v ¢ the same or differ ent; 25¢0r a pharmaceutically acceptable
salt, solvate, solvate of such a salt of a prodrug thereof. In another
aspect of the_inyention, preferred conpounds._of th(gq i nventi are any one

of the Exanpl B2 Bythsr aspaeta{ sheinyentiony prgtesabhy ggjl ig hydgogen, {alkyledr 5ol vat e of
o i . > . (
o ovi dedc ool WEACHP: ke iRy dBaRIRITIRACLE Bord IBUANRR LRI ORI © 1S

59, 60, & wh2rei66 and 69 or a pharmaceutically acceptable salt, solvate,
sol vate of such,a salt or a prodrug thereof. 1n another as t, of the
i nvention, th8rdsh¥ rﬁ#bﬁa&wh@ewwﬂge@fow@wﬂm aninpy WHEPIR | 9305 e 73,
74, 955 Q6o 19 e dOPLPbnfolhdt fBeeut i cal |y acceptable salt,

Em% 65‘?%8651 %pCT/ GBI I%)%)SSIS.I -27 solvate of such a salt or a
prodrug t her eBf? is hydmnpt her aspect of the invention, preferred conpounds of

the i ti f EX | 43, 5 d. 5
phar moeut | cal' § EEELAPAE € ‘G p oIl P EreSHEDAR S SPYCREH FeteetBy: o
prodrug Hhgl 60%henyl; WheRNPRFGE oﬁﬁ@aﬁl&@ﬁ&ti%@&ﬂ%ﬁéne@r h&@ shbstRitntsaelectetef erred

conpounds of fhe invention are any one of Exanples 43, 46, 50, 51, 56, 58,
59, 61, 6@mR3;wbgeingl, 83, 85, 94, 97, 98, 108, 109, 110, 111 or 117.

of torfuta (1K ob "orskloriST PAei, PhbdIRnd iy e bty b G eRRR LT

aspect OfsuBshﬁlth&ﬁ@%odW&EHdlﬁﬂoreilﬁ%{i des a process for preparing a conpound
of formula (I),0r a pharnzaceutically acceptable salt, solvate, solvate of

such a salt oR"dsSpyé@klig t her eof which process (wherein variable groups
are, unless o 1 Clefq def I. 14 p13f: ises of:
Process 1 ): (i)l{;iﬂl shl%ﬁasi)g&bdefrg%% Vfrgtgoélb?%{elagghf gr r%gflgapt’ ?ﬁ’ Ih%]é{é&%;{%@% RWRL a
I R2 R ~M-drybbbutyll 52-cRbpxydthyl} 4-hiPdiog gissz{l) imitiatol-Seytpethyiisr penflor nl ul a (1)
wherein Dis -O,-NRa or -S-; reacting a conpound of fornula (AHIP) or
(111D 6 v elnants:futher pgperioftheymyentiqrypreferbly Ry isfydrogensGragdkyl,_ N R X HD
~ ~N RX 3. ~ |- kYA . .

PCT) GaUL | B R o obRY: kTR e SRR s o i m e SRR gy
RioR (I‘ﬁ)omh@rwherein is a displaceable group; 5 Process 3): reacting an

acid of for rmkao ig X%ro%/, m}k:yl%a vﬁ?ere%ﬁ%ss 8), 14a oliiy, amino, carbocyclyl,

heterocyclyl or mercapto; wherein R% may be independently optionally substituted on carbon

n

20 by one or more R%;
R* is selected from hydroxy; and
R® is carboxy.
In another further aspect of the invention, more preferably R" is hydrogen, methyl,
ethyl, butyl or phenyl or R?; wherein R is optionally substituted by one or more substituents
25 selected from R*’; wherein
R? is hydroxy, methylthio, methoxy, amino, imidazolyl 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.



=

RRNRKRE RRVi ~I (RR~-RS R HO, DOR-O- ~OR~ RWS R/ ~Rz NRX R3 R
~I (Rz)v (Va) (Vb) or an activated derivative thereof; vm'th an anune of
rmul a ( R I Ro R R10 (VI); Process 4): for congp S s fornula
) V\here?érl(l})(ﬁ(.ﬁ\f ll s a group of fornula éh reacting a corrpoundmof4for nmul a
) wherein R11 is carboxy with an anuné” of forrrula (M1): RaRis RR a
15 (V1) Process 5): for conpounds of fgrrmla ) wherein R1l' is carboxy;
deprot ecting aAndomysaspest nmmrpmucaﬂe(rlw RY a9 methylihiomethybogeihylsulphipgmethyso1
/ OSSS~ R~ O RRR$R R~RL9~ORNI / RR~Jm( 1nD ~
~NR " o%%%@“@“{‘ﬁk@hk’ I11a) or (VIIIb): 5AR OOp ROSOR RwW ~

N ~ Rl RIR R 8p&erabl R}4lgez,ycwoong RBRY ~l (RO~ (VI IIb) wherein Rp is
Cl_4al kyl; Process 6 for corrpounds of fornula (1) wherein R11 is a group

of formula (I BN aaatcraspestof Seripwsnjion qupfesbie Ri g selcaeshisonmadimen.drimalkyl
(I Xa):

0
I
I

AA—h<

50 or carbocyclyl; wherein said Cy.4alkyl or carbocyclyl may be optionally substituted by one or
more substituents selected from R*’; and

R” is hydroxy.

In another aspect of the invention, more preferably R is selected from hydrogen,
methyl or phenyl; wherein said methyl or phenyl may be optionally substituted by one or

10 more substituents selected from R*’; and

R¥ s hydroxy.

In another aspect of the invention, particularly R"is hydrogen, phenyl or
hydroxymethyl.

Particularly RY is carboxy or sulpho.

15 In one aspect of the invention, more particularly R" is carboxy.

In another aspect of the invention, more particularly R is sulpho.

Preferably R' is carboxy, sulpho, -P(O)(OR®}OR?), -P(O)(OH)(OR®), -P(O)(OH)(R®)
or -P(O)(OR")(Rf) wherein R® and Rf are independently selected from C;_salkyl.

More preferably R** is carboxy, sulpho, -P(O)(OR®)(OR"), -P(O)(OH)(OR®),

20 -P(O)(OH)(R®) or -P(O)OR%)(R") wherein R® and Rf are independently selected from methyl
or ethyl.

Preferably R™ is carboxy, sulpho, -P(O)(OEt)(OEt), -P(O)(OH)(OEL), -P(O)(OH)(Me)
or -P(O)(OEt)(Me).

Preferably R' is carboxy, sulpho, phosphono, -P(O)(OR®)(OR5), -P(O)(OH)(OR®),

25 -P(O)(OH)(R®) or -P(O)(OR*)(RY) wherein R® and R” are independently selected from
Ci4alkyl or RPisa group of formula (IC) (as depicted above).

More preferably R* is carboxy, sulpho, phosphono, -P(O)(OR®)(ORY),
-P(O)(OH)(OR®), -P(0)(OH)(R®) or -P(O)(OR®)(RY) wherein R® and R are independently
selected from methyl or ethyl or R" is a group of formula (IC) (as depicted above).

30 Preferably R™ is carboxy, sulpho, phosphono, -P(O)(OEt)(OEt), -P(0)(Oz-Bu)(Or-
Bu), -P(O)(OH)(OEt), -P(0)(OH)(Me) or -P(O)(OEt)(Me) or RY is a group of formula (IC)
(as depicted above).



R60~s~ RR RS OHRIORR S R-1 ~ RL RPOr X~-pN mNnD/ NRRRI4 Rs p OR3
RYA(RZ)~ (IXa) WD 02/ a(10, 1 PCT/ GBOI 1 USSS~ -30 or (IXb): Ris RPOr

(Rz) v i vvherein RP is C,_4al kyl; Process 7) for ds  of
P st PERRISH

formul a ( erein one of R4 and RS a |ndependently se rom
Cl_4al kyl thio optionally substituted ofi carbon by one or nore R 6; reacti ng

a conpound of formula (Xa) . or 6 Vv 6,y R~~~

~S R W\ R. \Ingue @spectot thg }HVREt(lQ_n );Jrefwaw% Rs2 "TNJW%RET“P%? (E@Weﬂlctr?d\ ~ ~ \
(RZ2) ~ 1 (Xb) wherein L is a displaceable group; with a thiol of
forrrula  R'-H (XI) 15 wherein Ry is Cl_4alkylthio optionally

substi t ut ed dn aaathboaspbgt of e iovemipnepreitiblyPRBdesst Syrofipof fromplaulas(asf

formul a ein R1I5 is a group of fornmula (1C) reacting a conpound of
fornmul a éqp)@g) B%F’V%rXb) wherein Rp is hydrogen with a conpound of fornula

(XI'1):5 corrpouﬁ’éég%% SGHL 1/1§}§ rablzi{l%%agoogéyR' ~NH R 24 (XI1) Process

9): for ormJ erei I's a"group of formula (1B) and
Ris is a grodp aobthfanasputta)f(theﬁﬁvarMnRﬁéfer@l)cBPbmeph@leprot ecti ng a conpound

T RR N~ Tt e ths TR hRRR 0 PR A (R~ or
(XI11b): ( X' |Ih%hotlﬂe@s|pec‘t oﬂl{’e iy éntion préterBIyR P15 B(OXBHMe)X N N D ~ R1 O
s T AR In another aspect of the invention, preferably R" is -P(O)(OEt)(Me).
10 In one aspect of the invention, preferably R*is hydrogen.
In another aspect of the invention, preferably R* is Cy.4alkyl.
Preferably R® is hydrogen.
Preferably R is carboxy.
Preferably p is 1 or 2; wherein the values of R'? may be the same or different.
15 In one aspect of the invention, more preferably p is 1.
In another aspect of the invention, more preferably p is 2; wherein the values of R"
may be the same or different.
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 aspect of the invention, preferably q is 0.
In a further aspect of the invention, preferably q is 1.
In one aspect of the invention, preferably r is 0.
In one aspect of the invention, more preferably ris 1.
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.
Preferably m is 0.
In another aspect of the invention, preferably mis O or 1.
30 Preferably nis 1.
In another aspect of the invention, preferably nis 1 or 2.

Preferably z is 1.



NR" RBRYIi (RZ)~ 10 and RP is O _4alkyl; (XI1l1b) Process 10): for
conmpounds of formula (1) wherein Xis -N(R ~)C(O-; reacting a corrpound of
formul a (g 517 WO 02/ SO0s1 PCT/ GBO1/ OS55-4 -32 Rs R R,

R8 R - R:l?\(g’oo’RN/ R HO~p L .ImLyriD~ 'NRX IR—1£C3(%O§§ 3ty

(RZ)~ (XIva) or (XIVb): RIsOAOR60~SCR~RWHOHR9ND~R10R1RgR'
~/ Rz R"NRYR (RZ)" 5 (XIVb) with a conpound of fornmula (XV): R 14 15

R ~NH R ' ( X\Aheggfaup pefosmpladfA | wheeeinRs bﬁrfwdmgeae@?%mr@hem P béi@Ating a

conpound;g gfleﬁ}hech{eﬂg{%lj 1ﬁdél&l> whifeth ﬁﬂx)%tﬁ? o&?ﬁ%@“&'ﬁ%stﬂﬁleﬁ gofng ﬂ‘hlo?e (1) ii)

renovi ng oups; arnaceut ca accept abl e
sal t, sodubaﬁteents@élmaé&frofn Iﬁllt!; Ihydaombt tnﬂuoeonwtbyzir gs 0 Bhé RS kg dalrtmiyper son wll

al so appr at sinular proce s corresponding to the above processes
can al soné Qé’gé(gg& 5 RO, JBWB%ZH’S of formula (1') and conpounds of 15

formula (1") ’P‘lﬁé rsggofﬂ?mgﬁf(mjbﬁh&% of the variable groups may differ. L

Is a d| spl acea oup, Suit e values for L are fox Exanple, a hal ogeno
or WO 112/ 9D 14-®-lorRPST/ GB( 11/ U; ; s~ -33 sul phonyl oxy group, for Exanple a

RO e M AR R TS AT o
Speci fi CodrB&S hoRineHR M eldcRasrdnP halb i}gyd%)g,v ?ne'&ﬁﬁ{‘}fok GiffucRbBefiyl; follows. 5
Process 1 ): Benzot hi azepi nes of fornulda (11} fmay be oxidi 5éd under
st andard sul plhuus hydrogen, methyl or phenyl;
10 RYis hydrogen or methyl;
R’ is hydrogen or methyl;
R s hydrogen;
m is 0-2 wherein the values of R'® may be the same or different; and
R is carboxy, -P(O)OH)(OEL) or a group of formula (IB) (as depicted in claim 1);
15 The group of formula (IB') wherein R is hydrogen, hydroxymethyl or phenyl, pis 1
or 2; wherein the values of R!® may be the same or different and R'' is carboxy or sulpho.
The group of formula (IB) wherein:
R"?is hydrogen or methyl,
Bis hydrogen, methyl, ethyl, butyl or phenyl or R*; wherein R" is optionally
20 substituted by one or more substituents selected from R*; R* is hydroxy, methylthio,
methoxy, amino, imidazolyl or mercapto; wherein R* may be independently optionally
substituted on carbon by one or more hydroxy; R is carboxy;
X is -NH- or -NHC(O)-;
R" is selected from hydrogen, methyl or phenyl; wherein said methyl or phenyl may
25 be optionally substituted by one or more substituents selected from hydroxy;
R" is carboxy, sulpho, phosphono, -P(O)(OR®)(OR"), -P(O)(OH)(OR®),
“P(O)(OH)(R®) or -P(O)(OR*)Rf) wherein R® and R are independently selected from methyl
or ethyl or RPisa group of formula (IC) (as depicted in claim 1);
pis 1-3 wherein the values of R™ may be the same or different;
30 qis 0-1; and
r is 0-3 wherein the values of R™ may be the same or different;
The group of formula (IC) wherein
R**is hydrogen;



oxi dation conditions; for Exanple using hydrogen peroxi de and
tnfluoroacetic acid at a tenperature in the range of 0C to refl ux,

pref er ablyoai/s@E near room tenperature. Conpounds of forrrwiﬁ\(l\;,&h{/aﬁgrpy be
prepared according to Schene | for comppunds of formula (I erein R and
Ry are hydrogen. The skilled man will “appreciate that where R* 10 and RY
are not both_hydrogen the follow ng synthetic route needs to be manipul at ed

usi ng proced®r el hy 'to the skilled person. WO 02/ s0051 PCT/ GBO1/ CS; S-1
-34 R3 (11a) jBS;RemhyR A3 K~C03, (cat) Cul. n G._ " KOH'H ,O/>-NHS N Rs
RS ~ SHR ~ ~NH~ R3 ’I)OL-X'OIEtBNt‘X(IIC) 2" w, Rs Rl R'R

Standard <Rl zReptide RS\ S OH RZ Coupling Conditions R~ ~" RN OO (lle)

Rs (11d) SR~" LiAH4, Et20. \ R (l11).\ / Ra R3.Oji (l]I (RZ)" Sclaene 1
" aher el n L Pe e ealoRicepbl s hsblidie: st an6UEh aal oyb pEige

di spl aceghlg group, for 5 Exanple hal o. Conpounds of fomula (lla) and
(I'lc) are conurlercially avail abl e conpounds, or they are known in the
literature, dhetefyinma Birtherppeetidiithe iaventivar thersrio prwsdes davovpoundiof he art .

Proce, rggr%f,la ﬁlc}fag.ﬁ(ﬁjﬁl’igtegra%‘(’)ﬁr&]{l a (lllta) ox (Il1lb) may be reacted with

conpoun YHE" presence of a base for Exanple an

i norgani ¢ bage .54 RA aasindgstndsAtBAReRatm ahylst butyl; WO U2/ s110S1 - 35
PCT/ GBOL/ 0~5~.,1 organi ¢ base such as Hunigs base, In the presence of a

sui tabl e sol Rérnd Riere bysiregeat oni tri | e,
10 R* is selected from halo, C;_salkoxy or C;.4alkylS(O), wherein a is 0 to 2; wherein that

R* may be optionally substituted on carbon by one or more R'®; wherein R'® is independently
selected from hydroxy and N,N-(C;.4alkyl),amino;
R® is a group of formula (IA");
Ring A is aryl or heteroaryl; wherein Ring A is optionally substituted by one or more
15 substituents selected from R'7; wherein
RY is selected from halo, hydroxy or C;.4alkyl; wherein R may be optionally
substituted on carbon by one or more Rzl; wherein
R* s selected from halo;
R’ is hydrogen, Cy_4alkyl or carbocyclyl;
20 R is carboxy, -P(O)(OH)(OR®) or a group of formula (IB') (as depicted above);
R"® is hydrogen, Ci.4alkyl or carbocyclyl; wherein R™ is optionally substituted by one
or more substituents selected from R*; wherein
R¥ is hydroxy;
RY is carboxy or sulpho;
25 p is 1 or 2; wherein the values of R"® may be the same or different;
mis 0; and
nisl;
or a 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 butyl or one of R' and R? is ethyl and the other is butyl;
R*is methylthio;
RS is a group of formula (IA") (as depicted above);



di chl oronet hane or tetrahydrofuran at a tenperature in the range of 0Cto
reflux, preferably at or near reflux. Conpounds of fornmula (Illa) or (lIlIb)
may be pr i,n a simlar manner to 5 conpounds of forrpdlr?q <<(, but
wherein Rﬁ?zﬁgli s hydroxy) followed by the oxidation step o Mﬁ)ro%)"’@gss 1).
Conpounds of fornmula (1V) are comerci al'ly avail abl e conpounds, or they are
known in the |iterature, or they are prepared by standard processes known
in the art. PRoeedR’ 3te hydregeBss 4, Process 8) and Process 10): Acids and
anunes may be ﬁ%&li?gle]n jtogether in the presence of a suitable coupling
reagent. St anga pe 17de coupling reagents known in the ai~t can be

enpl oyed as sRI isdbldeogeaypl i ng reagents, or for Exanple carbonyl diim dazol e
and di cycl ohexyl - carbodiimde, optionally in the presence of a catalyst

such as  di met By |18 #igreiyef farmda @B uiap denieferl aPoNS¥yr i di ne, optionally in the
presenge of a (- la]lE?a!r wehhyl am ne, pyridine, or

2, 6-di -al kyl -%B?i?g?lzr@fﬁc a(?(}él{elgg{l’uti di ne or 15

2, 6-di - t er t - bR{Vik pyibogly nesulBhi; t abl e sol vents i ncl ude di met hyl acet anude,

di chl oronet hane, . bepzepe, . tetrahydrofiuran and di net hyl f or mam de. The
coupl i ng reacPi‘%]noﬁ'EyW’g%ﬁ’\?é}Fﬁ iéai‘ﬂ%ff E‘éypﬁﬂ?ﬁfﬁmﬁt"l Q}/fkeé?ﬁﬁer ature in the
range of -40 [0 49C Suitable activated acid derivatives include acid

hal i des, for Exanple acid chlorides, and active esters, for Exanple
pent af | uor ophemyl; esters. The reaction of these types of 20 conpounds with

am nes,i s |1 _kno in the art . for Exanple the be reacted in the
b esoaedtd PiprpARaiCaly accaBalty st slate; FHEHS abuGh  Bhar RN fershf e
sol vent, suchTR&etdi®ftard/RIRIOnBERIARM ect b thelifadtibRthdBYs srotidedhent | y be
perfornmed at a tenperature in the range of -40 to 40C. Conpounds of fornula
(Va) or ¢ampoupdef dormuln (18') agglepiqgdbaboye whereitiay be prepared 25 according to
Scheme 2: 0 L ~B2 {].] T~ Vec) (1'11b) NaCO3 MeCN
Scl aef ~ae 2 %‘6% gﬁfﬂ}f‘%}e&%ﬁ“}lﬁﬂ%‘}%ggﬁ’%g%l%t ein L is a displaceable
group as defi RédnaROue h gunds of formula (Va) and (Vb) where Dis -SO
or -S02- may ll%?'prepare bi;aOXi dising the resulti glggcorrp_ounds of formula

3 :

(xg) aﬁd (Vb) Ry isovelestsdm balpneralkoxy o1 Csealkyidide whesing isfbiomy Macteimthabr
(0] 0 sty B opo ;o BF 0B EEBE) BERE6PRANT A biteiy * FAextnadatil), 01
or ~ | /sdRzctdd @mMydroxy and N,N-(C;_salkyl);amino;

R® is a group of formula (YA");

Ring A is aryl or heteroaryl; wherein Ring A is optionally substituted by one or more
20 substituents selected from R”;

R’ is hydrogen, C.4alkyl or carbocyclyl;

R® is hydrogen or methyl;

R’ is hydrogen or methyl;

R" is carboxy, -P(O)(OH)(OR®) or a group of formula (IB") (as depicted above);
25 X is =NH- or —-NHC(O)-:

R is hydrogen or methyl;

R™ is hydrogen, C;.salkyl or carbocyclyl; wherein R* is optionally substituted by one

or more substituents selected from R*’;

R is hydrogen;
30 R is carboxy or sulpho;

R" is selected from halo, hydroxy, Ci.4alkyl or C;.4alkoxy; wherein R! may be

optionally substituted on carbon by one or more R,



(RZ)~ (RZ)~ (Ve) (Vt~ Sc7Zente 3 Conpounds of formula (XIVa) or (Xl Va) may
be prepared by any of the processes described herein where R11 is a group

of formul ut wherein (IB) is a group of formula 1% : o]
HO-N-L |c?“(£62?6&§2 (XVI) O1c Hydrolysiss (RZ)~ (Vd) (R2)- '%785"%5% Yo,
02/ s0051 PCT/ GBOL/ OSSS~ -37 Compounds of formula (Vvc), (M), (Vil), (X1),
(XV) and (XVl),are comercially avail able conpounds,,or they are known in

the IiteraturB ipPyqraEy cahoxy, chacyel vher aéliiaﬁd’ékiedeiﬁr%cgggé@ RHEMYi n t he
t. P v Prec 9): Est f f | VI ,
(Vi1 by SERGuit onBAERLS G FHLERICSS M) may he depr of et ad. under

st andard condRtiiesdesedtromsaldiose described bel ow, for Exanple they may be
depr ot ect ed \\/\/%Ezh odi um hydroxi de in nethanol at roomtenperature. Esters
of formula ( Illé)S‘}’drf”W’llb), (IXa), (IXb) (XI11a) and (Xl 11b) may be

prepared by apys pf 3t bl LE&SofA0ONEY hethel AR GFfdatd on of conpounds of
" formula (1), Eust V\?fevplg?rn %éa%[ll‘%sc’MS oryR2~1eiSs 81i4a| l%oxycar bonyl . Process
7): ConpoundsqafOfbyrmula (Xa) and (Xb) may be reacted with thiols of

formula (XI) in th resence of bases fo anpl e i norgani.c hase such as
sodi um car bonEdSeOt of r?ﬂP@EﬂY*‘g"eﬁé’gg s@é%{’%&ﬁgﬁfs g5 8&%‘3&) ‘th?éelﬁrﬁg%’énce of
a suitablgisabMgnt such as DMF or THF at a tenperature in the range of 0C
to reflux. 15 Conmpounds of fornula (Xa) and (Xb) may be prepared by any of
t he procedur emiaBovd afidr t he preparati on of compounds of fornmula (1), but
whereilg one of . g_nd R5 is L. Conmpounds of forrmula (Xl) are commercially
avai |l abl e conBéSU ds: or they are known in the literature, or they are

prepar edoby pisdridBEbatical i REGREINS sKf) QW atesol Vife & such hisalvot 4 pRAnBAERSE. at ed
that certain of the various ring substituents in the conpounds of 20 the

present i nvenThepforip apethienaddidensd futhgr aspactPd the iaVaen; heripgiavidediaon
reaction C J functional group nodifications

ei t her p??@éoﬁg%g?&l}n%ﬁﬁagyg %by&%%tﬁ)g?\jlwr}fafé ie processes nentioned above, and
as such are i REkndiRY aterbdihBydrogeess aspect of the invention. Such reactions
and nodi ficatjens include, for exanpl i ntroduction of a substituent by
means 1gf an aBoﬁ%ﬂRca‘@db‘éetppfl@ﬁqﬂb!ﬁe}fe%tﬁ‘gfrp@rél-@g‘dﬁcti on of substituents,

al kyl ati on 25gef, sRPstidUENFoddad Oxidation of substituents. The reagents
and reaction conléflfti ons ngr?}t sa'f: "procedures are well known in the chenical
art. Pairti cuRAis seleatepifiesn dlo samaimat € Gabkyh €1 istlliox ysarboeglatiimner | ncl ude t he
intrOdUCN’Bﬂ O]Ik]ﬁ Vi&‘t@ro group using concentrated nitric acid, the

i nt roduct'i On-BEYdHC¥ Oy group using, for exanple, an acyl halide and Lewis
acid (such asyglpginiumtrichloride) under Friedel Crafts conditions; the
introduction of an alkyl group 30 using an alkyl halide and Lewi s acid
(such28s al unRnpndR1 afediydeogede) under Friedel Crafts conditions; and the

i ntroduction I 0. ar. rtigul ifications
el udo t o 2 @RS o B for B0hh O e SHRTBI S8l bipEGL 0T
cat al yti gelectdd3r&Rh58dgdn, Melt, CBLHLMSST € 3R ylSyd), va@ih ka0 b ;N viteréth ehee!

catalyst _or treatnent with iron in the presence of %grochl,oriup.
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-(C;.salkyl);amino;
25 D is -O- or -S-;
R’ is hydrogen, methyl or phenyl;
R®is hydrogen or methyl,
Ring A is aryl or heteroaryl; wherein Ring A is optionally substituted by one or more
substituents selected from R!’; wherein R' is selected from halo, hydroxy, C;.4alkyl or
30 Ci.4alkoxy; wherein R" may be optionally substituted on carbon by one or more R*!; wherein
R* is selected from halo;
R’ is hydrogen or methyl;

RY s hydrogen;



acid wth heating; oxidation of alkylthio to allylsul phinyl or

al I cyl sul phonyl . It will also be appreciated that in sonme of the reactions
ment i one eJ?"o@n' t may be necessary/desirable to protect p2RcpiSisdsii ve
groups in the corrpounds The instances pghere 5 protection i's necessary or
desirabl e and sui t abl e met hods for prot ecti on are known to those skilled in

the art. Convegptional protecti n&Rgroups mey, be used in_accordance w th
standard pracRi dé cabgryi-P{Q)e hwhergimR \As S@F@e%fmmr%wﬂ\tﬂ Ol EOBRPS i n

Organi c @ﬁ% B Q and Sons, 1991). Thus, if reactants include
groups suc hfaﬁgfa)rs]&ars]‘él &gg%ggye)or hydroxy it may be de5| rable to protect the
group in sorreszhslhbélogemcﬂmeuhyI mentioned herein. 10 A suitable protecting

group for an {ﬁlﬁ g)gl no group is, for exanple, an acyl group, for
exanpl e an al d?lo Rh as acetyl, an al koxycarbonyl group, for

exanpl ¢ a net R”’SX%?&R?&Y lg,. 49&90?5&{6@6 fR@r ther}H R”%g]?t%@}ﬂf sﬂstHi?ed[ 3N
aryl met hoxycar bonyl group, exa enzy Loxycar bon or” an aroy
group, fome mmplsebsmwmm@/slelecmﬂérm % theteiroR > aehyldrbxmr& 4+hlirylS(OR vetisoaie a

pr ot ectln ro s necessarlb r W|th he choi ce foecCt i g 15 group.
Bhos t oo IRy, SRS St Retsbe i B mef eyt B ar boow
group ormaepefmﬁtb%ﬁwanﬁ%sﬁ@terd%ﬁ%ﬁ%nf@;o@@m@R%Rzmqaeéty@frémw th a

sui tabl e base such_as an al kali netal oxi de, for exanple lithium or
sodi um hiyxilroxy; @ed RAT isearbekyvel y an acyl group such as a t-but oxycar bonyl

b d le,~b
0 ouP A D ROl AR LA SR M b B 5
20 aryl medrbevyBankgmelo gﬁb@dl@ sabgutas b@obeaﬂmbwea{tb@myéelmMrﬁWO ;kad
y

renoved, for exanple, hydrogenation over a catalyst such as
pal | adi uR+ dhh¥dPEsn, or by treatment with a Lewis acid for exanple boron

tris(trifluor I r oupfor a
primary am noﬁgrgtﬁgltblg%y’ ﬁ‘lgﬁﬂeﬁh%géﬂ%ng géf&#ax ;ﬁ(og@}\% nay be renoved
by tr eat +FEOYOMNR") 1 -RIO)OR YR h@heréer"emarRﬁlam ﬁumbgﬂt@rmmadmyﬂ anune, or
W th hédram ne. 2 A suitabl e protecti n(gq group for a hydroxy group is, for
exanplt Caﬁlé}éy?r r’é@rﬁroquPf fasmiply (RO 4as dapictedahovekoup such as acetyl, an
aroyl group, Reri g g@&g? £ benzoyl, or an arylnethyl group, for exanple
benzyl . The dep r'ot on conditions for the above protecting groups will
necessarily er“SAS\myﬂﬂmgeme choi ce of protecting group. Thus, for exanple, an
acyl group sughs.as an al kanoyl or an aroyl group may be rennved for
exanpl e, by h§ ISCYPLPEYmi th 30 a suitabl e base such as an al kali netal
hydroxi de, f op jexamhereld m@waesodf o' ehlayThe idane dlasiftdehr nativel y an
aryl met hyl group such as a benzyl group may be renoved, for exanple, by
hydr ogd@nat i ondés/@d; a cat al yst such as pal | adi um on- car bon WO 02/ SOOsI
PCT/ GBUL/ CSSS-. - Sui t in r for rboxy group is, for
PP GOt B el e B e i

exanpl e, an eSt? an et hyl group which
may be renoveg is 0oz, vﬂi@@éiﬁklﬁ,vamés bf/w*%hy}sb@thwmhearb@eeeneuch as sodi um

hydr oxi de, or for exanple a t- butfy group which may be renoved, for

exanpl e, by tFé”‘a]éﬁeWheW“tti‘lcé(ﬁlua“ch{ My beths spne onsilisrasini ¢ aci d such as
trifluoroacet laetn% r Which may be renoved,
for exanpl e, %FS @3‘?16&8‘513 |g%ﬁeos\6/8§gg{n% At al s?uogrclﬂgeg pal | adi um on- car bon.
The pest ect phagmgc&nmlpsllympeﬂneble eatpgelva@] scﬂmaye ofxueknisalnbr s pageng thertebe

synt hesi s usipg cgonventi o t echni que wel | kno in the chem cal ai~t. As
stated her el nieRGHET EHRECkY)Hi BRI e PIRRES compRan LRI VEHIABLE B Fssess

| BAT 10 hiYRE Bixhplés %?Ek)ﬁélliﬁﬁcelﬂ&@ﬁﬁa&ﬁﬁlﬁﬁl'ersﬁl’t CR VAR scﬁ@at@%?ﬁﬁ:ﬁ %altfogﬁ .
exanple, using an in vitro test assay for studying the effect on l e acid
upt ake |p©ﬂ3ﬂﬁhﬂraﬁsfected cells (Smth L., Price-Jones M J., Hugnes K T.
-and Jones N. nmol ecul ar, Scr eeni or, i1z Vviv

and dones N ooty B HOhRSHRA e R0 i o SRt bl b Bt >
(Lew 30Mrofa Ex stasi@ym .56E59,8006 R&0t 667and 69 or alpHarRadd@ticalBO%Rcepthble salt,
©1098-1105) . ccording to a further aspect of the invention there is
prOV|dedmévﬁﬁéphﬁgeﬁﬁpéeﬂS@bWﬁbgpﬂm%ﬁ &efeh conpi ~ses a conpound of formul a
(I'), or a pha .4 s salt
or & prodr g [T oy afiRel o (EERERAR, BerPl proiid P nial 7kl GHEHR

phar mac eistExaaiply 7 2 Tdeps, 6| €7,0i8] 2eatd W0 arantharmacEhcatlgrpaspidblenlEyvie i n a
formsuitable for oral administration, for exanple as a 20 tablet or
capsule, for parenteral injection (including intravenous, subcutaneous,

i ntramuscul ar, intravascular or infusion) as a sterile solution, suspension
or emrul sion, for topical adnunistration as an ointnment or creamor for
rectal administration as a suppository. In general the above conpositions
may be prepared in a conventlonal manner u5|ng conventlonal ex0|p|ents 25

o Y R . T T o I e



1-50 ng/ kg is enployed. In another aspect a daily dose in the rage of
0.02-20 ngl kg is enployed. However the daily dose will necessarily be

vari ed degengdispgk,upon the host treated, the particular ro <55

adm ni strati o’n’?&énd the severity of the~illness being tregtkglcﬁ]{"wmﬁ
(121500,1 PCT/ @BOL/ OSSS. 1 -40 Accordingly the opti mnum dosage nmay be
determ ned by the practitioner who is treating any particular patient.
Accor di nightaée of sugh @ palt opspredfugdhereple present invention there is provided a

conmpound of t . . i | ,

col vat e, sol argbdhrith chine (fferfioR FERBEE b ARG oF R AREA Ry one

her ei nbedf@Exanfpigs 43s80,i51 aad 152 toh @ phafmdeeutvahy haepiableahlt] Jodvaag eolivate of swhtarent
of a warm bl ooded ani mal,, such as nan. W have found that the conpounds
defi ned %aHOB'ﬁé’f?ﬁr%%gﬁfeof-nventi on, or a pharmaceutically acceptable salt,

sol vate, sol vat q lih 2 . LVen LRAT
o bi for s, eCor L AR ST AR el S mpoicR o B R s
10 associmytond ofiEximplepd3d,|46p5Qafdnie, 180 Adlidll, 673, Ghud, 8% EGr B9, 98 108 s
aspect o thf iri?(enil'w)n there is provided a conpound of the formula (1), or
a pharm ut t&di yratceptabl e salt, solvate, solvate of such a salt or a
prodi ~ug t herggferredaspélisiofaitt iPERINRAEE P& WRIED HiSe 36 R RPEAIE formula
According to another feature of the invention there is provided the use of
a conpoudiondpluimadeyticallyrageeptghly salbthereophar maceutical |y acceptable salt,

sol vai](g, sol vat e, of SUﬁh @1 salt ar at.prodru t hereof , as defined

her ei ibef or e PROPFHSLSREET AF DEPHFENGRVEIOR BIQVATHS APTeGSs 1oL £T9RATIPE & CBMBONI: i on
of an | BffFoinmih ) ek ph@hfesitically acouptaBlethR 08t BbINEL of Sikhha A% oFaN.
According to another feature of the invention there is provided the use of
a conpoubradme thaseofrvdrehiprgcess (whereinavasiable gseups vre diless ethewyitcaiprelisd|as

sol vat e, | .t c.or a 20 prodrug thereof, as defined

her ei nbec}e%ﬁg&?&ﬂﬁgﬁélaﬁ@zg?rgigxﬁsﬁersgf.of a medi canent for use in the treatnent of
hyper | i pPrbaes¥i 19: &adising iabeszdthiazepids ¢hfbimga @d):ani mal , such as man. According
to another feature of the invention there is provided the use of a conpound
of the fornula (1), or a pharmaceut Rfally ach’ept abl e salt, solvate, solvate
of such a salt or a procliug thegreof|, asqdefipe&d hereinbefore in the

manuf acture of a medi canent fo g reatment of dyslipidemc
condi tions and di sorders such as
hyper bet al i poprotei nem a (high_£D ryvper p ebBt al i poprotei nem a (high
VLDL), hyperchyl om cronem a, hﬁ)ol i dopr dNEi |[Mepka, hyper chol est erol em a,

war m bl ooded ani mal, such as man. 30 /A
invention there is provided the use ¢ ¢ompound of the fornmula (1), or a
pharmaceutical ly acceptable salt, solYate, solvate of such a salt or a
prodrug thereof, as defined hereinbeforeg:mn the manufacture of a nedi cament
for uk2 in the treatnment of different clini‘cal conditions such as

at heroscl erosis, arteriosclerosis, arr@pthm a, WO 02/50(1S1

PCT/ GB111/ GSSS. 1 -41 hyper-thronbotic conditions, yascular dysfunction,
endot hel Pracessy2ds fign eempepndp e farmply ([hwhereind? ismé-yNRe 8F tS-tifegetingescompound

cardi ova ' synyyvocardi al infarction, angina pectoris, periphera
vascular&ﬁﬁégggggﬁsgﬁﬁlap' tion of cardiovascular tissues such as heart,
val ves, vascul ature, argeries d veins, aneurisngs stqﬂﬁsis, rest enosi s,

O~/
vascul ar pl aques,H]v)ascu aogs t ~ RS \\S/ RY
RI
4 R2
R3 RY

=y
-

R A

R? R

(R?), R,
20 (ITTa) (I1Ib)



5 streaks, |eukocyte, nonocytes and/or macrophage infiltrate, intimtal
t hi ckening, nedial thinning, infectious and surgical trauma and vascul ar
t hr onbosi syo §3/5mke and transient ischaemc attacks in a ma% bl ooded
ani mal , such as man. According to anothgr feature of the i HBP RS there i s
provi ded the use of a compound of the forrmula (1), or a pharnmaceutically
acceptabl e salt, solvgés, fqhﬁate of such a salt or a 10 prodrug thereof,
as def i ndAthicommagad 5f forwla @¥):nanuf act ure of a nedi cament for use in the
treatment of atherosclerosis, coronaeart di seases, nyocardi al

N} [

infarction, angina pectoris, periph ascul ar di seases, stroke and

transi ent ischaemc attacks in a war oofed ani mal, such as nman.

" According to a further feature oRt hi das t ;of the invention there is

provi ded a 15 nethod for produci ngtlam!3JBAT itffArbitory effect in a

_ war m bl ooded ani mal, such as man, Eﬁoﬁe s of R3uch treatnment which conprises

adm nistering to said animal an effective anmount of a conpound of formula

(1), or a pharmaceutically acceptable gaht, solvate, solvate of such a salt

or a prodi%%,tgeregf. According to a further feature of this aspect of the

i nvent i olDEHREY k1§ 3 disPlacsaleLrauBio et hod of treating hyperli pi demic

condi t ko ' . nal C s man, in need of such treatnment

whi ch goﬁ%%%%%?'2%%?%?%?%??ﬂgﬂp%ggéyafghFV [ an effective anmobunt of a

conmpound of forrmula (1), or a pharnaceutically acceptable salt, solvate,

sol vate of such a salt or a prodi ~ug thereof. According to a further

feature of thDs aspect BRf -t heéDigivention there is provi dedg@ 25
n

in need of such treat negt
30 effective anmount of a
acceptabl e salt, solvate
According to a further fes

'e of this aspect of the inven
provi ded a nmethod of treati different clinical conditions such as
atheroscl erosis, arterioscl®bsis, VI' O 02/ SO0st PCT/ GB01/ (B, . ~ -42
arrhythm a, hyper-thronbotic conditions, vascul ar dysfunction, endotheli al
dysfunction, heart f&Vhure, coronary heart diseases, cafdbpvascul ar

di seases rdigl .infarctiaon,.angina pectoris eri pheral vascul ar

di seases™” ﬁ#ﬁgﬁ%‘%?ﬁ’%ﬁml&? HeLeQ i%@@ggmlﬁlre ‘?&%‘?ﬂﬁ%(‘gﬁbh as heart, val ves,
vascul ature, arteries and veins, aneurjsng, stenosis, restenosis, vascul ar
pl aques, 5 vascular fatty streaks, le e, nonocytes and/or nacrophage
infiltrate, intimtal thicleening, ped~hgl/thinning, infectious and surgical
trauma and vascul ar thrombosis, stReke ansient ischaemc attacks in
need of such treatment which conprises, stering to said animal an

ef fectjve amount of a conpound of fofula é?), or a pharmaceutically
acceptabl e salt, solvate, solvate of such a salt or a prodrug thereof. 10
According to a further feature of thi {Vdspect of the invention there is

i ded . [ I ' h di se ,
yocar ol ST AT or EompOaRh R AU R s SRR SR Ty ke

stroke aminpouadst eortmuls@hahetieth RY §oaksoxlyRyith Maiimelopesdatiaviprl . such as
man, in need of such treatnent which conprises adm nistering to said ani nal

'a
C) U

an effective anount of a conpound Qf4fornuka3(ll, or a pharmaceutically 15
acceptabl e salt, solvate, solvataegs ch salt or a prodrug thereof.
" There is evidence that an 1BAT iRAI b [‘dg Rfgpotentially be useful in the

treat nent andl ox prevention of gallstones. Adgprding to a further feature
~of this aspect of the invention there is proR ded a nethod of treating and
| or P eventing gallstones in a warm ded animal, such as man, in need
of such treatnent which conprises adm tering to said animal 20 an

ef f ect i vRroaess it footompowrnis ofi fstmnfa @owheitia K' 1s catboxd; BH6BRERUL ddafdudd
accept abl g sal t, | vate, solvate of such a salt or a prodrug thereof. The
si ze of 9¢§¥“HBQéVﬁ@ﬁhired for the therapeutic or prophylactic treatnent
wil |



necessarily be varied depending on the host treated, the route of

adm nistration and the severity of the illness being treated. A unit dose
in the rapgpesops; example, 1-100 ng/ kg, 25 preferably 1-5G K s sk,

envi saged. The I BAT inhibitory activit%?ckﬁined her ei nbef ore may be applied
as a sole therapy or may involve, in addition to a conpound of the

i nvention, one or nore other substances andlor treatnents. Such conjoi nt
treatment nmay be achi eved by way of the sinulk%ﬁpo ,R5equential or
separate adm nistration of the individuakt|5 éq?g ofgthe treatnent.

According to this 30 aspect Q@othﬁginV§ﬂ i here i S\ prpvided a
pharmaceutical product conpriljsipgija cofpoung the fogmula (1), or a
pharmaceutically acce ' 3 e, sate of/sukh a salt or a
prodrug thereof, as d&f inef i Dand 3 N oR&l | BAT i nhibitory
_ substance as WO W2/ SUl | sk Bt I3/ (1 SSa- 4p3 43 [defRHed herei nbefore and
an additional hypolipidaem c aggnt} for the conj treat nent of
hyperli pi daem a. I n another as of the inve t he conpound of

foixnula (1), or a phai~rnaceutically acceptabl™® §dlt, solvate, solvate of
such a salt or a prodrug thereof, may be adm nistéred in 5 association with
an HVG Co- A reductase inhibitor, or pharnaceuticalR¥, acceptable salts,

sol vates, solvates of such salts or prodi ~ugs thereof. Suitable HMG Co-A
reduct ase inhibitors, pharmaceutical | (VBEDept abl e salts, sol vates, solvates
of such sa%@ﬁ %r prodrugs thereof are statins well known in the art.
Particul & Vi ns are fluvastatin, lovastatin, pravastatin, sinvastatin,
atorvastatin, cerivastatin, bervastatin, dalvastatin, nevastatin and
(E)-7-[4-(4 10

fl uor ophenyl ) -6-i sopropyl - 2-[ pet I
R, 55)-3,5 di hydroxyhept - 6- gno
acceptabl e salt, solvate, $ol

| (et hyl sul phonyl ) am no] pyrim di n-5-yl](3
¢i ¢y (rosuvasgatin)g g a phar maceuti cal

of[fsuch a sal ©x0r/ a/ predrug thereof. A
particular statin is RRoryasta REE é acceptable salt,
sol vate, solvate of sucfPa siaflm phla r ug reof . \&rRore particul ar
statin is atorvastatin cal ci Lﬁmgah{t& Apfurt parti cyl ag2 statin is
(E)-7-14-(4 15 23 R*
f 1 uorophenyl)-6-i sopropyl - 2- (et hyl (net hyl sul phonyl ) &w no] pyri m di n-5-yl] (3
R, SS) - 3,5 di hydr oxyhept - 6-enoi ¢ acid (rosuvastagtss or a pharmaceutically
acceptabl e salt, solvate, solvate of such a sal a prodrug thereof. A
preferable particular statin is rosuvastatin ca salt. In an additional
aspect of the invention, the conpound of formula™(N), or a 20
phar maceutical |y acceptable salt, solvate, solvatdR®f such a salt or a
prodrug thereof nmay be adm nistered in association with an HMG Co- A
reduct ase inhibitor, or a pharmaceuti @lllb) acceptable salt, solvate,
sol vate of sucR%a aI@gﬁr a prodrug thereof, and/or a bile acid binder
t her eby PSR RS 198%¥b bl e risk of excess of bile acids in col on caused by
the i nhi Bi-bi0nsPlotdgpolifd ofFbirula e HeFANRPQS b cRPtEForniila BPRYQHS REFisDI | e
acids in the visceral contents may cause 25 diarrhoea. Thus, the present
i nvent i osathbsy deptdcting a sompewtdefformaila dlXs0ssi bl e si de ef fect such as
diarrg ea in patients during therapy conprising the conpound of fornula
(n, a pharmaceutically acceptable salt, solvate, solvate of such a salt
or a prodrug thereof. An HMG CoA-reduct ase inhibitOQy;orogj
acceptabl e salt, solvate, solvate of such a salt or Qroaur
by its action decrease the endogenous 30 chol es
aci d synthesis andChave an add%iiveF%& i

0 D

i
of formula (1), or a e ] fﬁ%ept le g
“such a salt or BQro X afl ot pAg.
PcTi cBOno"sa -44 Suit Bi1lef acild bihdersl for such

are resins, such as ¢ IestyR ani Qe 4 ‘héﬁestipoI.R
"the dose of bile acid binder nmight b&‘Rept | ower than her apeuti c dose
for treatnment of cholesterolaema in single treatnent pprising solely a
bile acid binder. By a | ow dose of bile acid binder any pgssible side

R?),

(
y

rmaceutically
githereof wi ||
e for the bile
he conpound
;R2sol vat e of

i}@&’i on t her apy
antage is that

(IXa)



5 effects caused by poor tolerance of the patient to the therapeutic dose
could al so be avoided. Therefore in an additional feature of the invention,
there is Oﬁﬁ%gﬁg a method for producing an I BAT inhibitopy ffdi¢eissin @
war m bl ooded animal, such as man, in negg of such treatnent I ch conpri ses
adm ni steung to said animal an effectiVve”anount of a conpound of fornula
(I'), or a pharmaceutically acceptable salt, solvate, solvate of such a salt
or a 10 prdBXhig thereof in sinultaneous, sequential or separate

adm nistration with an effective anount of an HMG Co- A reductase inhibitor,

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

prodng thereof. Therefore in an addi al feature of the invention, there
is provided a method fqp producing a Jna

war m bl ooded ani mal, fuch as Kan, Qi yhi ch

conpri ses adm niggheri 9f-salild adi mal 3 R conmpound of
formula (1), or a ph@a t y p i ate of
such a salt or a predr~.tg therBof in,si dﬁg separate
adnini stration with a bile acid bi nder. d i onal feature
of the invention, there is provided a nethod for n R BAT

inhibitory effect in a warns-bl ooded ani nal, B0 i R'need of such
20 treatnment which conprises adnmnistering to said aniffral Jan effective
anount of a conpound of fornmula (1), or a pharmaceuti accept able salt,
sol vate, solvate of such a salt or a prodrug thereof i mul t aneous,
sequential or separate admnistration with an effective greuNt of an HMG
Co- A reductase inhibitor, or a pharmaceutically acceptabl'e Salt, solvate,
sol vate of such a salt or a prodrug thﬁkﬂ'f1 i n sinultaneous, sequential ox
separate 25 administration with a bile acrd binder. Therefore in an

addi ti dhabhdreiaRiieCofalltyie i nvention, there is provided a nethod of treating

hyper | i pi denuc nditions in_.a warm bl ooded animal, such 3s n,.in need of
such tr edtRERS ZhicRmpaias L SemigintTh FOEi o QLo SRR & drearetihiSlstle e
amount  offydin €QNRRWRo BbtidAIYYhEktilidd orPéarBo NEBraHbE FP:l¥achifs aRbABbEnd Al t,
sol vate, solvate of such a Salt or a 30 prodrug thereof in sinultaneous,
sequent i aif fomueMaardXbdtni ni stration with an effective anount of an HVG
Co- A reductase inhibitor, or a pharmaceutically acceptable salt, solvate,
sol vate of such a salt or a prodrug thereof. V1'O112/s00s 1 PCT/G BO 1

[11S;;:~ -45 Therefore iqran aqgivional f eat ure of,¢t he kp ention, there is
provi ded a nethod of treptORy/ erl i pi dem c con !nggs im_a, war m bl ooded

ani mal , such as manRyj es
adm nistering to said ctive anou ‘ #nd of fornula
(1), or a pharmaceutig e salt, 20f such a salt
or a 5 prodrug therpo6f neous, Seques 5@te
admnistration with an e unt of a bile pder. Therefore in

an addi tional feature ofRthsN\(nVention, there isl$r=u ded a nethod of
ons in a warmbl oodi mal , such as man,
& (]

treating hyperlipidemc cp
in need of such treatnment\whi gh conprises adm ni st g to said ani nal an

effective anount of a conpotund 10 of forrmula (1), or~a pharmaceutically
acceptabl e salt, solvate, so{R@ate of such a salt or a@modrug thereof in
si mul t Hheous, sequential or separate administration with an effective
amount of an HMG Co- A reduct @%g) i nhibitor, or a piXay-naceutically
acceptabl e salt, solvate, solvate of such a salt_or a prodrug thereof, in
si mul t anewhggeind eigachinlagealle sewpavith @ thigheffoaplatXbh with a bile acid
bi nder. 15 According to a further aspegvypf the invention there is provided
a pharmaceuti cal conposition which conprises a conpound of formula (1), or
~a pharnmaceutically acceptable salt, solXd}e, solvate of such a salt or a
prodrug_t hereof_, and HMG Cp- A reductase inhibitor, or a rmaceutically
accept hbl whegnR’ 1%&%"3%@?“%8?‘%%@& SHOsUinisd op cazhqn Ryt ong g5 mpye rl]({J?lt hereof, in
associ at | ﬁfbcwstgp & PRATRELS bRl 1) 3R RF i a%&ddlsed?_tfomulgatg%acﬁgg a
According to a further aspect of the invention there is provided a
phar mac eutdnepoiund offromiuta @Xawbi EXbrwhereinssis Aydwggowith asbmpoumdibidfofmyla or a
pharnaceuﬁgﬁ,lly acceptabl e salt, solvate, solvate of such a salt or a
prodrug t of, and a bile acid binder, in association with a
pharmaceutical ly acceptable diluent or carrier. According to a further
aspect of the invention there is provided a pharmaceutical 25 conposition
whi ch conprises a conpound of fornula (1), or a pharmaceutically acceptable
salt, solvate, solvate of such a salt or a prodrug thereof, and an HVG Co- A
reductase inhibitor, or a pharnmaceutically acceptable salt, solvate,
solvate of such a salt or a prodrug thereof, and a bile acid binder in

. B a1 o [ o N B | T T NN ] o, ”~



d) container neans for containing said first, second and third dosage
forms. 30 According to a further aspect of the present invention there is
provi ded %V(?b%/so%?]”pri si ng: WO 02/ S0051 PCT/ GBO1l/ OSS~~ - ycﬁésﬂ/&gﬁpound
of formula {I), or a pharmaceutically agceptable salt, solvate, solvate of
such a salt or a prodrug thereof, together with a pharmaceutically
acceptable diluent or carrier, in a first unit dosage form b) an HMG Co- A
reductase inhibitor, or a pharmaceutica@®¥y acceptable salt, solvate,
solvate S of such a salt or a prodru ereof, in a second unit dosage
form and c) contai ner nmeans for corg Rgrsaid first and second dosage
forms. According to a fuirther aspect of tlhe present invention there is
" provided a kit conprising: a) a compound &*formula (1), or a
pharmaceutically acceptable salt, solvate, solvate of such a 10 salt or a
prodrug thereof, together with a pharn@@@htically accept abl e diluent or
" carrier, g i. ' 055349 . Apli . ' ' j secqnd
uni t doszige é?%éjm%&lacr?g{ﬂggm%ont aﬁlﬁljelfg Walﬁgell?gr lggﬁ?ﬁ{pﬁqfﬁgﬂggﬁg ]%):antR alglg
second dgsapeffammia (I8 and &g chiboRry;fdeptdteting s petiponid dffermulesKMlla). nvent i on
there is provided a kit 15 conprising: a) a conpound of fornmula (1), or a
phar maceutical |y acceptable salt, solvate, solvate of sRE a/@akf or a
prodrug thereof, together with a pharmaceutically “di nt or
carrier, in a firgsunyt dosage form Igho anpkMG (npbitor,

lg) S
or a pharmaceuticgl.ly [pcceptable galt, |sat¥ate, hjﬁ salt
or a prodrugh N ond-Niqj alle_f ad € ifeRcid
binder; in a thilrd tnit tds B m dmf) ¢ 5 ent ai ni ng

said first, second ardtiR'fd dogage © cgprdi ng toganof h&Y teature of
the invention there is provided the use g conpound of [F ormula (1),

or a pharmaceutically acceptable salt, ate, solvate h a salt or a
25 prodrug thereof, and an HMG Co- A reductase inhibitor, ®
pharmaceutically acceptable salt, solvate, solvate of such salt or a
prodi ~g4g thereof, in the manufacture of a nedi canment for us n the
production of an |IBAT inhibitory effect in a warns-bl ooded ani mal, such as
man. According to another feature of XHInvention there is provi ded t he
use of agg nd of the formula (1), or a pharmaceutically acceptable
salt, solvate, 'solvate of such a salt or a 30 prod~-ug thereof, and a bile
acid binder, in the manufacture of a neg ent for use in the production

of an TB AT inhibitory efpfiect in.@ war ani mal , pguch gs,,man.

Accordi ng tg?@noth r|featjur f jthe | ‘ here is mr6M£d§J the use of
a conpound Of 't X; a_pharypmge alIDy_acegpt abt-€ L1,

sol vate, sol vat fas SU [ sal%t "~ ofNa Vfu{ sO R -8
prodrug thereof, and a® HMVG Co- A Hgduct se ipahi bit or gutically
acceptabl e salt, solvate, solvate of such a salt oF g—tthepeof , and

a bile acid binder, in the manufacture of a medi canent f seliyn the
production of an |IBAT inhibitory effect in a war m bl 0odBd_am , such as
man. 5 According to another feature of the invention ther provi ded t he
use of a conmpound of the forrmula (1), or a pharnaceutica accept abl e
salt, solvate, solvate of such a salt or a prodrug thereof n HVG Co- A
reductase inhibitor, or a pharmaceutically acceptable salt, (Re)vate,
sol vate of such a salt or a prodrug thereof, in the manufacture of a
medi canment for use in the treatnment ofXIilper!i pi daem c conditions in a
marn}QIooqfﬁpaggnaf,.such as man. 10 According to another feature of the
i nventPoAq Rels 1H§k%¥ovided the use of a conmpound of the fornula (1), or a
phar mace .} . : A S : a
* prodrug ?ﬁ%?@%??'gﬁﬁﬁﬁgéggﬁéﬁgéﬁﬁﬁfgb%ﬁaﬁﬁg§%£ﬁﬁ?§§$g?éqo uggﬁgééggﬁgnt for
use in théformekt(MENa):of hyperli pi daemic conditions in a warm bl ooded

ani mal, such as man.



According to another feature of the invention there is provided the use of
a conpound 15 of the fornmula (1), or a pharmaceutically acceptable salt,
sol vate, w@lMahd;0f such a salt or a prodrug thereof, an %ﬁgailﬁssgfzduct ase
i nhibitor, or a pharmaceutically accepgable salt, solvate, solvate of such
a salt or a prodrug thereof, and a bile acid binder, in the manufacture of
a nedi canent for use in the treatnent of hyperlipidaemc conditions in a
war m bl ooded ani mal, such as man. 20 According ﬁ&(ﬁ.f%DR%em,aspect of the
present invention there is provided a conbi [ t peRt conprising the
adm nistration of an gffective gmoungs of pa g of t\hegflormula (1), or
a pharmaceutical ly acdeptalfe sal R? ol vat e, | e of ch a salt or a
procli~ug thereof, ) ) ceut/i c® Iy acceptable

N A NS

0 2R
di luent or carrierfm e |$ ] nQequentiaNo $epar at e

adm ni stration of an effgativyg of an HMGgGo- Al 25 R¥educt ase

i nhibitor, or a pharmaceutically ptabl e salt, at e, sol vate of such
a salt or a prodrug thereof, optiandl |y together a pharmaceutically

acceptabl e diluent or carrier to a warm bl ooded a 2t , such as man in need
of such therapeutic treatnent. According to a further® aspect of the present
invention there is provided a conbi nation treatnent &R rising the

adm nistration of an effective anount_of a conpound of the formula 30 (1),
or a pharnaceutically acceptabl e sal tXI¥8) vate, solvate of such a salt or a
prodrug(&QXiggi, optionally together wwth a pharmaceutically acceptabl e
diluent or carfier, with the sinultaneous, sequential or separate

adm ni stration of an effective a t of a bile acid WO 112/500 1 PCT/ G

BO1 /U5;5.1 -49 binder, R;iqgal oget her with,@a ph ﬁiaceutically
acceptabl e diluent or cafrierpt ar ffr bl ooded| apiwl} puch as man in
need of such therageuti regi Al 1IDg r aspect of the
i %?ro 9@%&%%
fecttve 3 g Of

present invention ther

adm ni stration of an

or a pharmaceutically acceptable salt, sol vy
prodrug thereof, optionally together with a pha
diluent or carrier, with the simultaneous, sequ separate

adm ni stration of an effective anmobunt of an HMVG educt ase i nhi bitor,

or a pharmaceutically acceptable salt, solvate, s¥ e of such a salt or a
prodrug thereof, optionally together with a pharmacettically acceptable
excipient, with the 10 sinultaneous, sequential or separate admnistration
of an effective amount of a bile acid binder, optionally together with a
pharmegeutical |y acceptable diluent qxrygsrier to a warm bl ooded ani mal,
such as man in need of such therapeutic treatnment. According to an

addi t i onwith pgpmpeindeeffernula{X¥he present invention there is provided a
conmbi nation treatnent conprising the adnmj nistration of an effective anount
of a conmpound 15 of the formula (1), oﬁ a pharmaceutically acceptable salt,

hna R'conprising the
ornlfula 5 (1),
f such a salt or a

Ry acceptabl e

sol vate, solvate of such a salt or ais drug thereof, optionally together

with a pharnaceutical ly acceptable Biliu r can-ier, wth the

si mul t aneous, sequential or separate adm pistration one or nore of the
foll owi ng agents selected from D a CETP (chol ester yl ester transfer
protein) inhibitor, for exanple those X@ferenced and 20 described in WO

00/ 38725 page 7 line 22 - page 10, Iiée 17 whi ch are incorporated herein by
r ef er encand theraaftdsof mebenn oralesietbid: i on ant agoni st for exanpl e azeti di nones
such as SCH 58235 and t hagse described.in US 5,767,113 PG%Ch ar.e

i ncor POrACERYHEEA rPBRoUndrk therfermuly (H ijppnetheicaRaar of thademata Pot ei n)

i nhi bi t ox I Gdescribed in Science, 25 282, 751-54, 1998

* whi ch ar%h%ﬁ@8§§%§25§%£ﬂg§§?ﬁﬁ%9 reference; y a fibric acid derivative; for

exanpl e i) &driinge phargectitivaldy hdcepthblasill.lsokviate, salivge of sushatseltand phwelred.i br at e;
y a nicotinic.aci,d derivative, for ex le. nicotinic acid iacin),

" aci pi nox and h ecsé?d]il‘icf%qr§on3‘ﬁlYl[91%? a;?ﬂgftcggetn@?to R oy o1 1 s 1o 14T (ol i b ¢ Bﬁ%go Q{eanol s; D

pr obucol 3hdve Proceiies cAPASH byuka TP prepste compOXRITRI Coratld dt)aihd CERpd@Ris 648) and

si butram ne (GB 2, 184,122 and US 4,929h659); .
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



WO 02/ SUCS1 PCT/ GB01/ OSSS-4 -50 an anti hypertensi ve conpound for exanple an
angi ot ensi n converting enzyne (ACE) inhibitor, an angiotensin Il receptor
ant agoni styo M)s@pdr energi ¢ bl oclcer, an al pha andrenermrzggﬁﬁk&eﬁq4a bet a
andrenergi ¢ bloclcer, a m xed alpha/bejﬁiandrenergrc bl ocl cer,

andrenergi c stinulant, calcium channel oclcer, a diuretic or a

vasodi lator; 5 ~ |nsuI n; _sul phonyl ureas i ncl udi ng gli bencl am de,
t ol but arr?%‘@homyl?@’t%fﬁ‘ﬂﬁnfﬁ’if Exanniep cBlom Heyeo. regth %‘efiﬂhlr%é(l%dtqlcal |y acceptable

salt, soky 4-S9bYH h a salt ox a prodrug thereof, 10 optionally
together mﬁ% §ﬁh E“26¥§¥glly accept abl e diluent or carTrer to a

war n- bl ooded éﬁumﬁigMgMdhdagmnpﬂpmnnﬂbﬁdnoﬂn$ﬂumeqmabameumﬁmrmmmﬁinent.

" Particular ACE inhibitors orpgharnr ceutrcall acce ble salts, solvates,

sol vate of sucCREQHS fRCin congitions fRy<he FRAVeSFAPRATA IGO%Et i ve met abol i tes,
_ Wwhich Qa?’;g’@es&’? qkehibtﬁ:i iRRLF A4 ﬁl)amﬁ}pﬂa)&ﬁ&lgecpﬁncfe?gm&d Qﬁl%)ht'lrnd ude but

are not Irnute to, the follow ng 15 conpounds: al acepril, riopril
al ti opri loxglation mndltmsdoeﬂxmplbeumgéwdrdgpn beozize pnd Iriflupdeasetid anid e

capt opr | ISR 0, o bt Fe e PRI A, CCERE RSt e?ntp%ért'frazapr.r |
ciTazapi i Tat, ahanbdof (IRhARIL} ol BE petpaRbaRink o SARLADT f Blmn SRR |

epi captopri |, oxym t hi ne, osenopFr osenoprr I um
f osi nopr formuld) whprein R’%:mzii Rr’hare hgaduogcxp iTibk akilled omnrvohrappnecmwohat w}gﬂrtyﬁopr il,
henorgBrn 4 dol.april.at |benzapr|

st ngBr AR RY GeanskPRRAY taper i Rl ingsRABH ol sedh G emani UG
novel ti p@dcedﬁpégmﬂ(ﬁhe SUN&FdrforB, nuracein C pentopril, peri ndoprr I,

peri ndoprilat, pivalopril, pivopril, quinapril, quinapril hydrochloride,

qui naprilat, rampril, ramprilat, spirapril, spirapril hydrochl oride,
spiraprilat, spiropril, spiropril hydrochloride, tenocapril, tenocapri
hydrochl ori de, teprotide, trandolapril, 25 trandolaprilat, utibapril,
zabicipril, zabiciprilat, zofenopril and zofenoprilat. Preferred ACE
inhibitors for use in the present invention are ranupril, ramprilat,
lisinopril, enalapril and enalaprilat. Mre prefei Ted ACE inhibitors for
uses in the present invention are rampril and ramprilat. Preferred
angiotensin Il antagoni sts, pharnmaceutically acceptable salts, solvates, 30

sol vate of such salts or a prodrugs thereof for use in conbination with a
conpound of fornmula (1) include, but are not limted to, conpounds:
candesartan, candesartan cilexetil, |losartan, val sartan, irbesartan,
tasosartan, telm sartan and eprosartan. Particularly preferred angi otensin
WO 02/ S0051 PCT/ GB01/0555-~ -51 Il antagoni sts or pharmaceutically
accept abl e derivatives thereof for use in the present invention are
candesartan and candesartan cilexetil. In another aspect of the invention,
t he conpound of fornula (1), or a pharmaceutically acceptable salt,

sol vate, solvate of such a salt or a prodrug thereof, may be adm nistered
in 5 association with a PPAR al pha and/ or gamra agoni st, or
pharmaceutically acceptable salts, solvates, solvates of such salts or
prodrugs thereof. Suitable PPAR al pha and/ or gamra agoni sts,

pharnl aceutically acceptable salts, solvates, solvates of such salts or
prodrugs thereof are well known in the art. These include the conpounds
described in WO 01112187, WO 01/12612, WD 99/62870, WD 99/62872, WO

99/ 62871, WD 98/57941, WO 01/40170, J Med 10 Chem 1996, 39, 665, Expert
Qpi ni on on Therapeutic Patents, 10 (5), 623-634 (in pa~~ticular the
conpounds described in the patent applications |isted on page 634) and J
Med Chem 2000, 43, 527 which are all incorporated herein by reference.

* Particularly a PPAR al pha



and/ or gamma agoni st refers to W-14643, clofibrate, fenofibrate,
bezafi brate, GW 9578, troglitazone, pioglitazone, rosiglitazone,
egl it azonguo @a@d:i t azone, BRL-49634, KRP-297, 15 JTT-501, P%%&%ﬁ%@igu GW
1929, GW 7845, GW 0207, L-796449, L-165Q41 and GW 2433. Particu af'T'y a PPAR
al pha and/ or gamma agonist refers to (S)-2-ethoxy-3-[4-(2-{ 4
nmet hanesul phonyl oxyphenyl } et hoxy) phenyl ] propanoi ¢ acid and
pharmaceutically acceptable salts thereof. Therefore in an additional
feature of the inﬁﬁntion, there is provided a nmethod_f,or 20 produci ng an
| BAT inhibitory efffect in a warm bl ooded aninmal, sucf as man, in need of
such treat mems whi nprises adm nistering toggai diani an effective

y acceptable salt,

anmount of a con formul a (KOH/MO a phar macey 5 i
sol vate, sol vat 5UC ah&ﬂt‘Tﬂ_?FTﬁTKﬁTETtherel si mul t aneous,
sequenti al ORp? Nadm nistration with an efkectiwe~aggunt of a PPAR
" al pha and/or gammg_agoni st, or a pharmaceuticall'y ac¢eptable salt, 25
sol vate, solvate Bf such a salt or a prodrug thereofR® Therefore in an
addi tional featur f the invention, there is prov{#ied a nmet hod of treating
hyper | i pi dem c céﬁﬁﬁtions in a warm bl ooded ani mal, such as man, in need of
such treatnent which conprises admnistering to saidléqfnal an effective
amount of a conpound of formula (1), or a pharmEgeut | ppacceptabl e salt,
solvate, solvate of such a salt or a 30 prodruggyhere N si mul t aneous,
sequential or separate administration with an effec}ivdlanount of a PPAR
al pha and/ or gamma_agoni st, or a pharmaceutically dcceptable salt, solvate,
solvate of such aR%alt or @ orodrug t hereof . WO Q2/s0051 ,PCT/ GBOL/ (| SSS- 4
-52 Accordingsto a furg RSpect ¢pf i e inventionjthere i Rovi ded a
phar maceut i cal\eoMssi ti on whi ch 6O I'ses a Bd DO 8. f | 2OH ), or a
phar maceuti cal | gept abl %aHFrEggE&aper—selv | su a sjalt or a
prodrug t her gpt~gi\a_PRAR Ril pha~aWiM% ganma dgonigt, Rov R
pharnaceuticglly : @iab sal t, CoBfitigR% soRVat evof NEgh a salt or a
prodrug 5 thereofR3in-association with a pharmaceutjcally” acceptable
diluent or carrier.@ecording to a further aspect 0f the present invention
there is provided a kit conprising a conpound of foldkdla (1), or a
phar maceuti cal | yiacqgpiapl e salt, solvate, solvate of such a salt or a
prodrug thereo n a‘EEAE al pha and/ or gamma agonist, or a
phar maceuti cal | C éﬁF Pe salt, solvate, solvate of such a salt or a
prodrug theredf 10lAccording to a further aspect of the present invention
there is provided a'kit conprising: a) a conpound of formula (1), or a
phar n~aceutical |y ®8cept alij’e salt, solvate, solvate of such a salt or a
prodrug thereqfs, in a fgrst _Rnit dosagﬁgﬁpfgqop) a PPAR al pha and/ or gamma
agoni st, or a‘pharnd i y1acceptabl e*saPt. solvate, solggie 15 of such
a salt or a prod In a second unit dosage form and c) container
means for contaifingssaid firBt and second dosage forms. According to a
further aspecﬂiof tthe pNésent invention there is provided a kit conprising:
a) a conpound of fegmnulfa (1P or a pharmaceutically acceptable salt,
sol vate, solvate o \a 20 salt or a prodrug thereof, together with a
pharmaceutical ly acq |l e diluent or carrier, in a first unit dosage
form b) a PPAR al phaaagd/ or gamma agoni st, or a pharnmaceutically
acceptabl e salt, sdlIfate, solvate of such a salt or a prodrug thereof, in a
second unit dosage forn@vhnd c) container nmeans for containing said first
and second dosage forns.

Scheme 1
wherein L is a displaceable group as defined above, and Y is a displaceable group, for
5 Example halo.
Compounds of formula (Ila) and (Ilc) are commercially available compounds, or they
are known in the literature, or they are prepared by standard processes known in the art.
Process 2): Alcohols of formula (11Ia) or (I1Ib) may be reacted with compounds of formula

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



25 According to another feature of the invention there is provided the use
of a conpound of the fornmula (1), or a pharmaceutically acceptable salt,
sol vate, welg4abdk0f such a salt or a prodrug thereof, andpar/dpakpha
and/ or gamma agoni st, or a pharmaceuticglly accept abI e salt, solvate,

sol vate of such a salt or a prodrug thereof, in the manuf acture of a

medi canent for use in the production of an IBAT inhibitory effect in a

war ns- bl G6SRSF kase Aegh as Shwieshase an tgrpresapecodi syijakle selﬁettweﬁh pEACEIOPRIilGE ¢ he

inventio t use . of f or or a
pnar mace P sl ae bt RAdlfip 4 g s tonuSROB R 08 or L8 FE, Predory
pr odr ug tahgfmfref@xPPAR al pha and/or gamma agoni st, or a pharnaceuti cal |y

acceptabl e salt, WO 02/ 50051 -53 PCT/G BO 1 /U555 sol vate, sol vate of
such a salt orCoanmmo@Bsoftfgnmien(H&i) ori(HIbhaayhepeaed ira sitniler meanesderent f or

ani it SO R Rl DYRBHL VBRI RBRO R on

t hese i s gfPesdesieD). a corrbl nati on treatnment conprisi ng the adm ni stration of
an effective anount of a conpound of the faormula ,

phar maceut i calqoynl%?@aéwfafanaulé 41Y) are 59%16@131%\1@1&41%6 eﬁmgmmﬁls,apl dhanargr a

br odr Ug 464 E0H e TRLARE L] el IREHRELCHbY oy POBIBGEUGA I aggept abl e

di luent or carrier e’ sl l aneo seq ent| or separate

adm ni st tPabcasn 3 ptProadesed fRotésy &) alﬁﬂ)BﬂIceﬂfZOa RRAfRaml phiacamdl be cogrierth agoni st ,
or ap ar maceuti cal ly acceptable salt, solvat ol.vat e of s ch a salt or a
pr odr petaesin thg ?yseﬂfém ;?SP%@F ﬁeﬂplmotrtacampﬁ%lpaﬁé@aw%ﬁqw B EaRED e

di | uent %o@ﬁﬁﬁ t}ﬁrantdan%g eﬁlp‘ﬂﬁfeﬂ%s 9&1%%1)%1?1‘1{&55&5”%@&9% |d N need of
such therapeutic treatnment.” I'n addition to theit use in therapeutic

medi ci ne catbieayldompdraole sind didyolohen ya-catbpdiimideaopsivantin oethe poeskhog dieceiatyabl e
salt, solvate, te of such salt.or a rodr f, are alsp useful
26 phar i) SiEai Pin Rt dodGurspineRc Eaf e Pai aRe bRtk Bt Pty < o
and in VityOFk@eile B}Hy2ARink OfyridiR 6¥@Bltﬁ-ta'l@ﬂp9fld1héﬁu@ﬁ t@%smeame Bhi bitors of

| BAT in laboratory ani mals such 15 as cats its rmnkeﬁ/ rats
and mi e 2,Gdi-fsarhutypyrtidiae.switnbln Sbkypntaewlumehlapfgutamalagﬂend@hloww ¥, t he

B N T e T R
(MI11D), petsahed 4tlaXohperbeltd indhe Age 6Xl4olthoshow TBAT inhibitory activity

when tested in the above referenced in vitro test assay and are thus
clai med as a fSurteblepactivatadiachl dsfrivehieesiindleda dcihhalizips, FaExdmpla afidchlegides, eat ur e

o L0 AR ] STl G SRR SRy (111D

sol vata®, cefipsaid vah GhieBs B védl knoWn ia the @ ITogEidngrle ey nmldiedecrkatad aakeor di ng
to a further aspect of the invention there is provided a pharnmaceuti cal

conposi t iPEeseDds Afte hesimsbshsasdhesedshgiigd above, pest it sautekz)trlsq)lé(ynt gughjap ghose 25
(IXa), (I I

Sol vai e, ey Bbie” thefeatdirling) coenfinfly B BAREHENER Lo RERERNA HeTaife dr
here|nbetemepunca5500|at|on with a pharnaceutlcally accept abl e diluent or
carrier. According to an additional aspect of the present |nvent|on there
i s provided aCunpsonddoidprmpa (Va} eidVD) heraim is (@n, 11‘11%3 or ¢(3-x@agy, be prspared
(XI'11 &5 mﬁé&%k@kch < #® 30 pharmaceutical ly acceptable salt, solvate,

sol vat'e o such a sa or a prodrug thereof, as defined her ei nbefore for
use in a nethod of prophylactic or the apeutlc treatment of a warm bl ooded
ani mal, such as man. WO 02/ SU(1 S1 R Ol/ OSSS-4 -54 Thus according to
this aspect of the invention there is provided a conpound of the formula
(M1la), (MIllb), (IXa), (IXB& (X111 &y or (XIIIQ%)r or a pharmaceutically
*acceptabl e salt, solvate, 59 a prodrug thereof, as
defi ned herelnbefore for use as a nedietSent. Accordi ng to anot her feature
of the invention there is provided t MeClse of a conpound

V
(I1Ib) Vo ~ (Vb)
NaCO,

MeCN

Scheme 2



of the formula (MIla), (MIlIb), (IXa), (IXb), (XIlla) or (XIlIb), or a
phar maceutically acceptable salt, solvate, solvate of such a salt or a
prodrug t{gy edpas defined hereinbefore in the manufactur di,canent
for use in the production of an 1BAT inhibitory effect inq)egqr\//\%l?%%%’éoded
animal, such as man. 10 According to another feature of the invention there
is provided the use of a conmpound of the forrmula (Villa), (VIIlb), (IXa),

(1 Xb), (Xherew)L éya displpgagple gpupasslelipedhehoyei cal |y acceptabl e salt, solvate,

The manat act o B i P A P tELLIREER, Bl BY R R B o

condi ti oBfidisigah¥edstlting @oMeourRl oMfdrmufd(Gfa) aid (V) frdih SAras diwhgretia-St.ur t her
" feature of this aspect of the invention there is provided a nethod for
produci ng an Fempoppdsafifemr)a €¥3) @& (Vhhwhergiar Ihisst @du dppyaiv praparekareArdidg nan,

. in need pfcsushstreatnent which conprises administering to said animal an
ef fective anount of a conpound of formula (Villa), (MIlIb), (1Xa), (IXb),
(XIra) or (XiIl1b), or a pharnmaceutically acceptable s@ sol vate, solvate
of such a salt or a prodgug thereof. 20 Accordi ng Ao a<fu 7heﬁr feature of
this aspect of the in on there is pr&/lc;i\\ed)Pa yatPod Jpf th@gtS/P RY
hyper i pi dem ondi tionsgi n a war m. oRpoded &nt 1 suchl\as apP—Hn need of
such trea&?g'?{gxﬁh' Rl toVedl d _ani ma ef f ive

I

[ c&tag LiSes adm qi st
amount of a compoun og%%r mul a0LVIA%a , by, Fflf)ga),‘t | Ra) or
(XI11b), or a pharnaceutically ac¢eptabl el salY | vat e,% sollvat B RSuch a
salt or a prodrug thereof. 25 Phe abo Bry phar naceut iR 2 R
conposition, process, method, use and nedi pnt  manuf actureures, t he
alternative and preferred enbodi nents of thexeonpounds of the enti on

descri bed herein also apply. Exanples 30 The @fvention w |l nowgbg
illustrated in the follow ng non |imtingvexanples, in which @ gandard

t echni ques known to the skilled chem st and techni ques anal ogous to those
described in these Exanpl es may be used where appr oprﬁ},agogsis and in which,

unl ess ot herw se stat ed: WO 02/s0061 PCT/ GBOL/ OSSS~ -55 (i) evaporations
were carried out by rotary evaporation in vacuo and rk up procedures were
carried out after renoval of residual solids such as drying agents by
filtration; (ii} all reactions were carried out underQan inert atnosphere
at anbient tenperature, typically in the range 18-25CA wikh solvents of
HPLC gr ade under anhydrous conditions, "ot Horwi §e sRated Riji)
col um chromat ogr aphyy ey the flash, Bg 3 4O ~SEHHR
40- 63 ~. me(VBF&kK) ; L) vields arelygivé

necessarily the maxi num att ai ndki e tRr es oftthespnd pr Ruct s
of the formula (1) were generally confir py \neel ear 10 (gengr al 1gy
proton) magnetic resonance (NVR} %hd mask seecttal techni quBs: netic
resonance chem cal shift val ues were rreas in deuterated (unl ess
ot herw se stated} on the delta scale (ppm¥oynfield from

tetranmet hyl silane); proton data is quoted unirss ot herw se stat®eg, spectra
were recorded on a Varian Mercury-300 MHz, Mgyian Unity pluggP0 MHz, Varian
Unity plus-600 MHz or on Varian |Inova-500 Mz spectroneter unless 15

ot herwi se stated data was recorded atScHdMHz; and peak nultiplicities are

shown .as foll . s, .singlet; ou .. dd, doubl e doublet: t, triplet;
Tt ot et r Chrimonngr ot ey (X S CKFyaRA of PeBtred Y SR, 5 hpbisgsSsst
br oad; ABgkscrib&l Betaint Wiiere RBAs a AR Bb@iula GBI but WReERUPB Bl a%o ghdla
dABqg, doublet of AB quartets; L were recorded on a Waters ZMD, LC col um
xTerr dOMEX¥E: Wat ers), detection with a HP 1100 Ms-detector di ode array
equi pped; nass spectra 20 (MS) (1 oop) were recorded on VG Platforml|
" (Fisons Instrunents) with a HP-1100 M5 et?fﬁ?r di ode array equi pped,;
unl ess otherw se stated the nass Eﬁhj§¥g%$g S (M+'-); unless further
_details are specified in the text, analytrtal high performance |liquid
chromat ography (HPLC) was perfornmed on Prggd?LC 2000 (Waters), Cromasil Cg,
7 p,m (Akzo Nobel); MeCN and de-ionised water 10 mM ammoni um acetate as
nobi | e phases, with 25 suitable conmpodXMIpn; (vii) internedi ates were not
generally fully charactei ~sed and purity was assessed by thin | ayer
chromat ography (TLC), HPLC, infra-red (IR), M5 or NVMR analysis; (viii)
where solutions were dried sodi um sul phate was the drying agent; (iXx) where
an "I SOLUTE" colum is referred to, this neans a columm containing 2 g of
silica, 30 the silica being contained in a 6 m disposable syringe and
supported by a porous disc of 54A pore size, obtained fromlnternational
Sor bent Technol ogy under the name "1 SCLUTE"; "I1SCLUTE" is a registered
trade mark; {x) the follow ng abbreviati ons may be used herei nbefore or

1 - e T 7~ s s A YTl ~r<AaA | 7~ " I~ A N /A A I L T NN g



1, 1- Di oxo- 3, 3-di butyl - S-phenyl -7-nethylthi o-8-[N-((R)-1' - phenyl -1' 15
nmet hoxycar bonyl net hyl ) car banoyl nmet hoxy] - 2, 3, 4, 5-tetrahydr o- 1, 5- benzot hi azep

i ne (Met Rpd 02905800 ng, 0.46 nmmol) was di ssol ved in met hapet g /idsyy NaOH
(100 ng in 0.2 nml water) was added to_ 4He solution and the mxture was

stirred at roomterrperature for 1 hour. Acetic acid (0.3 m) was added. The
W th DOV wat SPTPPHEOBITEYE (Viall SepATEEEt ¥ aae IRy 15 soPataiaBhaer 20
Beg?ged a?ilﬁa%&‘l_%o%ﬂoﬁn&h Mﬁthteﬂ? ‘ﬁret lhfolvﬁl if ‘i’r{m‘(ﬁ&'ﬁﬂlr@ R tlﬁ% i@ﬁ?@)arelﬁ]w,sta%@@g Mé'z% m
21, 4 Sl e T, € Ui et o Sunt hosi o i, 7o (o i
of - Exangracess ShPHpeetd i Bees b eaerot prnaLy RS TVRED. AT far Sw 2

) (30@ mlla%Q%Il@) %r b%@e é?:te‘d undéxr@tarﬁlligd co%dﬁﬁng- s&h(d@th&’é‘)desclabéd 30 "a

1-0 ~s~ 3H), 5 (s 21 1),
3 75 (brbglowz lﬁ)r EMm@E;e t@dyj ma'y:bcdepromq)ed \&tlgso{dgum !nygrox@lem meglapqll at I@H} 7 4
(s, W0 02/ s0051 PCT/ GBOL/ OSSS~ -57 3 (300 MHz, CD30D) 0.75-0.85 Meth

~s Ho 6°m%el%‘3re(m 6H), 1.0-1.6 (m 12H), 2.2 31 NHv | WCH3 0 s~N- JK~oH3

(1 |S_|) 3|é|) : ? 75Ef(ehsf &, fo&irﬁ71a :(;31125) (VIIIbﬁ(‘IX‘a)Z(II'KI:l)}_DGRHId) aﬁd((XIIIB)‘h‘lay Be fSre@Srsd\ /

S
0. 75- 0. Hyxey Rt (fﬁ]prmqsimea_amvg] for @mprepm}lon of compoyngs Oéfcbtmw @5 bt%whezm 3 75
(brs, 1+Gy 15 B m 2 5,45 (s, NHos ~/ N~H1 6.7
(s, 11|9)H% %58923F§§{W%éygﬁ€ ’%9(4 (sH)lH) 7.53 (s, 4H) \ / HOO(SS?) NHz)
0. 7- 0. 8 ArbzesS ). ColnpdundédififormuiNeX4) an8Xb) thaf e rdaRtdd, with 211(61bbﬁf0r12h{)a (X® 6 39

~H 5.0 H~O~ (b 1 .4 \
/ 10H), (ms,t@ preseneg ff btesse@fqr&@@%yn WO%aewé)aewlﬁ)CbHy SO%mrFaﬁigbnﬁtefl AR~ p: gm

(()mg %H?OQ%E%C]{(%EQ 2“&)3? I-%llﬁ 9%%7_ %é'%%th%g)'{%@ 1'1'4;7@ a}%ul(tngle sObveht suélpé dDNﬁ'-'"@r’T}ﬁf pros

0;S Mzata meﬁitdlz.‘etimtml-ﬂa@elof0°@|to Eflax67 ~~ O I O O OHOH VI~ O 02/ aOO 1
PCT /1 GBO1 / 00 D)
Cif 0-1.2 P}Houa ofefgrnaulai )Fnay%p prep liyrﬁnyﬁ_btﬁ'e @roig{) e‘ss 3

3 15 HNﬁbovég‘fo'rgtl{e?men%f 501%p§ur(d§ﬂof %ﬂnula‘l(ly Duf ﬁﬁékeln%ﬂe,ofﬁl 4ad R3 is IZH) oH
5 (s, 1 (1 n~/z 71l 0O-0 O S (500 MHz, DWMBSO-d-)
0 7 0.8 Met h qupounds of formula (XD are commeraally available compounds, or they are

known in the literature, or they are prepared by standard processes known in the art.
It will be appreciated 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 functional group modifications either prior to or immediately
following the processes mentioned above, and as such are included in the process aspect of
the invention. Such reactions and modifications include, for example, introduction of a
substituent by means of an aromatic substitution reaction, reduction of substituents, alkylation
25 of substituents and oxidation of substituents. The reagents and reaction conditions for such
procedures are well known in the chemical art. Particular examples of aromatic substitution
reactions include the introduction of a nitro group using concentrated nitric acid, the
introduction of an acyl group using, for example, an acyl halide and Lewis acid (such as
aluminium trichloride) under Friedel Crafts conditions; the introduction of an alkyl group
30 using an alkyl halide and Lewis acid (such as aluminium trichloride) under Friedel Crafts
conditions; and the introduction of a halogeno group. Particular examples of modifications

include the reduction of a nitro group to an amino group by for example, catalytic



. S~N~~~(m 6H), 0.9-1.6 (m 12H), 2.2 69 O~ ~ (s, 3H) 3.2-3.8 (m
8H), 4.8 O° O(ABq 2H), 5.6 (d, 1 H, 6.7 (s, HO- 1H), 6.8-7.5 (m
11H), 7. , 8.6 (d, 1H, 8.8 (t, 1H ~ Ethanol ipgtRaAM:MEsss
met hanol , purl?l ed by preparative HPLC3gsi ng MeCN and ammoni macet ate

buffer (55:4S) as eI uent Exanple 10 5

- b |- 7-b f -1' -pheny| - I
car b(?xs)rfr&cﬁ%#’% ‘P‘b‘éY Cl@f?&]is%z trgatﬁl%g{r‘?i’ggﬂr%%%é@gn ; ?‘dgﬂﬂyhlfl i ne
1,1-Di Ox&ﬁv)ﬁ’tﬂtﬁéhﬁﬁ}b %B(mé 10150@51@\171%110 o atPlE}%mgﬂnfll ok-ali1duf n}l - phenyl - 1’

rret hoxycar bonyl met hy1) car banoyl”] et hoxy}*- 5-tetra -1, 5- benzot hi aze
pi ne (Met hod B3villh(® bemppRcibtedriimblin samasoltths seictient mq:ntmnnd hmmnet oy PelF and

HBO (2:1, 3 nm Li 7 10 0..3 added th t
Co s 2y wesPediaesmadTeed fuelRe iy eliii e Boupe e g ER e et HhErel aroved

under  § eplatRHoP Qb y&ﬂ@eslfhme%u%um&ﬂiémodm g@&éétfdn@e Riovit ®RBS&RE 1 Ve
HPLC usi ng MeCN and ammoni um acet ate buffer 5) as eluent to give the

title cotiplasha theamg qnyentianpl prIYRIEDHBTPLIBRY ee@donagcoeqbﬁncemth standard] . 60

657 beradtctYichiftvelbn ST et pdecdVe Glhes lgs&%i@liéya%@% §F?'%Wa

conpoundgnd®yre, BYI1Y. hﬂﬁjsslﬁi%abﬁénﬁshﬂcllﬂie%@%krs@cl@ﬁs &n{imepd£h gﬂﬂax zllzy
appropriate starting material. 20 [/ SOOSI PCT/ GBOL/ USS

Oorrpound banpiaRirge 1a protect tr@rowoin somz@f dregeaqtipns sxmtiongdihgrain.o. 95- 1. 35 (m

i 2|i6)405 40151(38%@%? J@tlag gbozw)goi% ei]n%gg iﬁM&méﬁé?ué S?gm(& ETWIQT%IO Ol
(CD30D) $ro¥ép,-for Sfanfpte a klkandlyl Qﬂrup NE&H”IasI acélyl, a3 QlKoxycAbdnyl gro'ﬁﬁ fbr BRarfpie a4H) ,

35 HO N~ ~p 75 (b HOO ~ S 2H, 4.60
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metal hydlomde for e)\ample l1t111um or sodium hydroxide. Alternatively an acyl group such
as a r-butoxycarbonyl group may be removed, for example, by treatment with a suitable acid
as hydrochloric, sulphuric or phosphoric acid or trifluoroacetic acid and an

20 arylmethoxycarbonyl group such as a benzyloxycarbonyl group may be removed, for
example, by hydrogenation over a catalyst such as palladium-on-carbon, or by treatment with
a Lewis acid for example boron tris(trifluoroacetate). A suitable alternative protecting group
for a primary amino group is, for example, a phthaloyl group which may be removed by
treatment with an alkylamine, for example dimethylaminopropylamine, or with hydrazine.

25 A suitable protecting group for a hydroxy group is, for example, an acyl group, for
example an alkanoyl group such as acet'yl, an aroyl group, for example benzoyl, or an
arylmethyl group, for example benzyl. The deprotection conditions for the above protecting
groups will necessarily vary with the choice of protecting group. Thus, for example, an acyl
group such as an alkanoyl or an aroyl group may be removed, for example, by hydrolysis with

30 a suitable base such as an alkali metal hydroxide, for example lithium or sodium hydroxide.
Alternatively an arylmethyl group such as a benzyl group may be removed, for example, by

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

The composition may be in a form suitable for oral administration, for example as a

20 tablet or capsule, for parenteral injection (including intravenous, subcutaneous, intramuscular,
intravascular or infusion) as a sterile solution, suspension or emulsion, for topical
administration as an ointment or cream or for rectal administration as a suppository.

In general the above compositions may be prepared in a conventional manner using
conventional excipients.

25 The compound of formula (1), or a pharmaceutically acceptable salt, solvate, solvate
of such a salt or a prodrug thereof, will normally be administered to a warm-blooded animal at
a unit dose within the range 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
therapeutically-effective dose. A unit dose form such as a tablet or capsule will usually

30 contain, for example 1-250 mg of active ingredient. Preferably a daily dose in the range of
1-50 mg/kg is employed. In another aspect a daily dose in the rage of 0.02-20 mg/kg is
employed. However the daily dose will necessarily be varied depending upon the host treated,

the particular route of administration, and the severity of the illness being treated.



.32 (m 4H), 1.32-1.70 (m 4H), 62HONO~o0 " | | ~2.15 (s, 3H), 2.85
(brs, 3H) 3.23S N/ (brs, 2H), 3.53-3.93 (m 2H), 4.99AB 2H 6.27 s 1H 6. 7l

s (g~ PRI, ©.94 (1, 10, 7.07 (d, 2H), 7.25(, :{ 47 (m
6H) ; Y Yo -(CD30D) 0. 75-0. 84 (1 6H), 1.0-Metho’ e ‘"7%"
1.36-1.65 (m 4H), 1120 0 HO H'~O ~S s 170< N-~~~ 2.15 (s, 3H), o 97(m

oH), 3.22 {brs, 2H), 3.6-3.85 (m 2H),4.66 (ABy, 2H), 5.43 (t, IH), 6.71(s,

1H), 6. 960qudmghr)the PPEmUlossagymay be deteggningd bymlqy— praptiioner svhofifreatiyg g5 421

~(600 M Q?Q‘OIQJ ¢ 77-0.ss (mMeth' 06H), 1.0-1.32 (m 4H), 1.39-1.7079HO

N~OOS~~~ , 2.16 (s, 3H, 2.88 (brs,~ No | S3H), 3.25 (brs, 2H),
3 52 3 93 (m Abbordﬁlgﬁa a(f@(lﬂlcl aghidrt, ofﬁhéﬁreéemt uﬂxld)ltlolqﬁ)c]?e&s provided)a, cofpdtnd bf

' %qbrle—P @;& 7. 32- (m6®6 122eU|vIentsof

L| O—I | n EPRRia )(walgharmmu @@Fﬁ@ia%*’/l@@ﬁt?*%%"ﬁe @ugh pialt ¢5 %4 by

t 5t
hoor o) 8! piéfnidthérellp aeafmggé%ghl{b%m Rl AL RRIRD AR cﬁhyﬁ&ﬁ@'bﬁﬂ&raﬁéﬁ% 0
1,1-Di oxtrezﬁmbnntqﬂa\aamt—bgoodle@amﬂnelnwchbsmamo 8- fN

((R)-1"-phenyl: 1" car.box carb met.ho 4, 5-tetrahYdro-1.5-benz
ot hi azepi ne TR& BaVE(E %“r@éﬁtég%%‘? ng%fmg i3 W?SGH‘i invention, or a

1,1-Diox é’mﬁé@dﬁcaﬁy %c'@ﬂabl% sRO&BWAce/! solvate of such a salt or aProdrug thereof, are
brono-8-{N-((R) - 1" -phenyl - 1' - net hoxycar bonyl net hyl) banoyi net hoxy] - 2, 3, 4,

5t etr ahycﬁf@—tll/e EB A nnmbitmzm aqeor(lmtgbt e vl ibshettrestopmd obdisease otfateEx arrpl e
r.was extracted with Et OAc. The product

ept. t.hat t. 8
vvas pE§ ﬁ%%%f}“%ﬁ@}y g][pll % ﬁ’é)lnﬁg an MeCN amoni um acetate buffer
gradi ent (5/ 99h&PactORMt toétﬁls@épéeﬂﬁf thé\YReftiohtthBre83p ﬁdﬂde@'ﬁbcon%o@nd ofXhe (M
4H) , 132152(m3H) 1.55-1.70 (m 1 3.20 (ABq, 2 65-3.83 (m
2H), 4. 6ormaByD, PHp phamsgeytivally pceptablg salt, spbvagaysolyplp of such arsals of gprashyg 7. 87
brd, 1
(1 |-Do>t?)he?%1ﬁrzat %ﬁﬁﬁgdl%‘ﬁel%@ afg}r::‘\l‘/ﬁ%-a%%t%‘rl%dlca N1 (S)-1 -nhenvl-1' -f N - (2

sul phoet hyl) CAE:&&HMQ tb @(t»thé‘ﬂ feature of the invention there is provided the use of a compound
~car barmyl rret hox;i . 3,4, 5- tetrahi/dro 1, 5- benzot hi azepi ne ammoni um salt 20
a

1, 1- Ditexet 60 caripynhagnasruisglly acespinble. 81 selygie)olyateaisnsh a salt or a
(xam! o7 Wﬁtéyegﬁ%”%ﬁ??d%@%beﬁﬂﬁ% LA o0 PfsArer b YRR hes

0.14 rrrmpx)odwmmbfmdBMdmhmtmv&fertMa)wandblabmﬁﬁar(imanﬁﬂzhm md&h. 30 nmol ). The

m xture was sowed fo at 6 TBTU. 0. ) . was added and

The. i xt e ahecingstedno B tatis ol deifverpion tis Moo g oo A6t o

at reducgphRrGsaMs @[g inephﬁﬁﬁdcéu{%an@%c&?fdbié &, BYvRE QBRERLIF4EcHHD R o1 N9 an

MeCN/ anmoni um acet a buffer gradient (5/95 to 100/'0) as el uent.

Lyophi20| prodiugntherges as Hefquthewr&mﬁqrgumﬂlemmfa(cm of mﬁd@@mwpx W;eigtl®E 83 (m
-3.9 (m 4H),

65 2
. 72 (AB eg"i’ﬁ)’t ‘g@ngrF%P%daeTﬁ) Con‘}%@gnl“o? @”“1%} 6‘5“1?1 %H‘)“(?ﬁm 7.25-7.52
(m 8H); mz K@@oramgag anoth® t@:ﬁﬁ@&%n?&ﬂo@ﬁé@ﬁ&ﬁ@ﬁdé‘d tlﬁ%s&ﬁﬂ%ﬁﬁoxﬁﬂ 37

The foll ow n(ﬁ:] nmpounds were prepared by the same procedure. The acid (1
equi v) wekthg 1%@@1 qrre phgmaceutidajly aecepiablresalts spleate sphyatesd sugh 4 saltpram

%gr gi(: ?ﬁ %‘}ngg?gna %tln?ed% f@qbtegorrg ir?;\_l’lg (1)1? %ﬁ’ac}uré Bt X"ﬁ)%&ca&ént%? use-m e m xture

25 treatment of dyshpldermc conditions and disorders such as hyperlipidaemia,

hypertrigliceridemia, hyperbetalipoproteinemia (high 1.DL), hyperprebetalipoproteinemia
(high VLDL), hyperchylomicronemia, hypolipoproteinemia, hypercholesterolemia,
hyperlipoproteinemia and hypoalphalipoproteinemia (low HDL) in a warm-blooded animal,
such as man.

30 According to another feature of the invention there is provided the use of a compound
of the formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodrug thereof, as defined hereinbefore in the manufacture of a medicament for use in the

treatment of different clinical conditions such as atherosclerosis, arteriosclerosis, arrhythmia,
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20 method of treating hyperlipidemic conditions in a warm-blooded animal, such as man, in need
of such treatment which comprises administering to said animal an effective amount of a
compound of formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a salt
or a prodrug thereof.
According to a further feature of this aspect of the invention there is provided a
25 method of treating dyslipidemic conditions and disorders such as hyperlipidaemia,
hypertrigliceridemia, hyperbetalipoproteinemia (high LDL), hyperprebetalipoproteinemia
(high VLDL), hyperchylomicronemia, hypolipoproteinemia, hypercholesterolemia,
hyperlipoproteinemia and hypoalphalipoproteinemia (low HDL) in a warm-blooded animal,
such as man, in need of such treatment which comprises administering to said animal an
30 effective amount of a compound of formula (I), or a pharmaceutically acceptable salt, solvate,
solvate of such a salt or a prodrug thereof.
According to a further feature of this aspect of the invention there is provided a

method of treating different clinical conditions such as atherosclerosis, arteriosclerosis,
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solvate, solvate of such a salt or a prodrug thereof.

The size of the dose required for the therapeutic or prophylactic treatment will
necessarily be varied depending 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.

The IBAT inhibitory activity defined hereinbefore may be applied as a sole therapy or
may involve, in addition to a compound of the invention, one or more other substances and/or
treatments. Such conjoint treatment may be achieved by way of the simultaneous, sequential
or separate administration of the individual components of the treatment. According to this

30 aspect of the invention there is provided a pharmaceutical product comprising a compound of
the formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a

prodrug thereof, as defined hereinbefore and an additional IBAT inhibitory substance as
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b | t.ho t et
(Exanp! eBhtnab gy BLemo Raohs scluithboligife AR s s ST e o8 ol ) and
caesi um gafiRORAT BndvAd® th8art Pafti IR slatine 5@ fﬁ\@gﬁﬁhﬁ Qoddfatif pritaktaBifd t he

mxture was stirred for 9 hours at 70C. The solvent was evaporated under
reduced pineestaling atofhastatiascativasiass, hgmastfailmdlabﬂ,astpmgpafmsﬁave and (Y- 141 OSl

PCT/ 11/ OSS~- ~..- 68 HPL t

el uer?&é ARyl qqgaprropgc—?igﬁgly%%&v yfsy g%‘ﬂf’ﬂn ?{“511?38 i—ﬁi(#(%) 25% oﬁgound
20 4 I/ 2.9
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1H) . 6. 9sqluate much@ sl oy a yu(clmlg tilfﬁ))f Asp%se@}r}yl shatimis ftor.vﬁsi 00139- but
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13t ok RIN it AR5 HPL el Bk oz heny
1 1-Di oxpmﬁcmuﬁstzitnﬁ—satdwdst@mph&mm kal?/ AbfurthempaBt¢ular(stdfn-id (Eph{m(ayl -1' 10
car boxymnet hyl ) car banoyl net haoxy

4. 5-t etrahydro-1, 5- benz
( Exanpb ellporopEmyhe)-isopiyps!l- %&mr«ghyl(mem lswipharylrsanelRyEmidiar W&éRﬁﬁeﬁn de (99

ng, 0.94

0.77 Mo Wg yhe%gﬁﬁe?lng or o “ﬁgg&&@ ér%}h@%mé%ut%al W‘H&EQ rtae@élg) S&J‘%QDI\/F { 10
m ) and sdieataokiuche sahor stprcrdreplthfemof Apietuatsie partletilaﬂstafﬁhs regivagain was
filtered and ev porated under reduced pressure. The residue was purified 15
twi ce by® %P@B’asra ti ve HPLC using MeCN anmoni um acet ate buffer (40:60) as

el uent. The CYHArﬁ&fdﬁﬂ)naf@s@E&tQﬂ%hé’ﬁ(/&u'oMQHQbém?&ﬁdt&fgfrﬂlﬁatizeorta' the corrpound
15 rng (30% . NWMR (300 0D) é

2. 65 (6, pbHmacitiodly accempble salt.Bolvate, sulyate of Sich g, salngapgad:y@g thpreo maybp 4 75

L oy adpiiided mhonistionih oy F0ho Ehd pedlioisd BiphioRdor anaipiRiiicany >, !

car box Xnﬁ&d%yﬁablé%ﬁlb DXk TRS1RERS Y subh sAltor b @idda@g/dmoi, dodloe razb@le Iamaz:ﬁwef\e
1, 1- D oxo- 3-butyl - 3-et hyl - 5- phenyl - 7-brono-8-[ N-{(R) -1' - phenyl -

car boxy rrﬂtemhna@@ﬁmgﬁrsmwf excess af gilg f@ﬂc}san yakoa Cfusr;dt?éfﬁ%tnmbatz@mfﬁhe
Exanpi
Caoat um UEF bR ot . iR egs STBIORANCAILO st oMnisimBP el .

mol ) 2¢e dearddele Thhg thivpregent tﬂv):ntamhlsdmwmm altreatmest csﬁa possitilef side ebfent smcht
100C. The sol vent. was ev ora ed under  reduced pres ure. Th? resi due was
puri fi ed2bgiaphessdp RAtNLs QpIng HeraRy CHRRHg P eifpEnWaiPedt 4 45: 55) as
el uent i I hLil e conpound
15y ( a0f R R PRl SR VP D! YRSl Fprelent o O

14H), 3.3 (s ARHIMGBCFA{rbductas Ehibitor /& a mhaymeiticlycscqppatde saltfyolvae,75- 7. 4
“(m 12H),

solvate og SllC?’l a sal_bor a prodrug thereof will by its action decrease the endogenous
30 cholesterol available for the bile acid synthesis and have an additive effect in combination
with the compound of formula (I), or a pharmaceutically acceptable salt, solvate, solvate of

such a salt or a prodrug thereof on lipid lowering.
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1, 1- Di oxo- 3, 3-di but ~phenyl - 7-nmethylthi 0-8-(N-~ (R)-1"-phenyl -1'-fN

(car boxymgfdm&psPamoyl | met hyl ~car banoyl met hoxy) - 2, 3, 4, 5- £Q-1,5
benzot hi azepi ne 5 |, 1- Di oxo- 3, 3-di butyl 5 5- phenyl - 7- rreth ltﬁﬁ/&g‘h{ﬁ ¥

(R -1'"-phenyl - [N' (t butoxycarbonyl nmet hyl ) car barmyl]rret hyl

} car banoyl net hoxy 3,4,5-tetrahydro-1,5 benzot hi azepi ne (I\/bt hod 63; 120
my, 0.17 nmol )S%@eailggﬁﬂbwewfowvh(az:omb;nauwmewqusynsmg a¥ded and the
m xt ure e e was
evapor at e &e&&/fa%ﬁgﬁﬁf 8%%(259?%5%&%%%%5%&299\%%% bﬁg ctl)ﬂ@ephfrf‘éprgréat I ve
HPLC usi tkgptlilOwhiethii &rwmmpamﬁb dosd fat eeitichesf c(llﬁfésﬂaﬂjlaeasaai siegle ticatnginve t he

) | d 95 %) 300 DVSO-d6) 0. 7-0.8 6H) ,
0, 0~ 5. & Chmbnsing solgts il scks pindero 3 adoy psosm e dci bindst nj besSyble 0B’ ( ABg,
2H), 546 Dl

’ 42? 49 fS etls@ ‘l‘s vj Ré&c%%pwga%c@ifs&véﬁ get(st%%%?s;%lg %“E?gstchcé’(‘g%%} ure o o

Exanpl e 43 usiligrefdre imppadiiitiorat feastraof thagnveatien, itiwdre isaGadpdanethod¥® or
>/ zSVAA4| 300 th M ~ N ~ ~ S
3 zz(m prgtheee A TPl Toin B toat 514 wars-Glopagy Srueaal ych 43 ngas, i magt Y pichy g
7 b} whfbh%'ém@n@es(d@ihﬁmtenza QDE’SaICY ar?ﬂrfamln élffectlvg al%éur?c o@@r&bmﬁbund
745755 m 3H), 1H) 451 ~( 6H) , 0-Metho ~ 0

N ~N1. 300f mmh)(l) pl@@ﬂn%et(tmllnagcepmbb saltHoQapeasczl@at(s@f Stzqh)a,saa &3 (s, 3H),
3.75 ~~ 2 3H),
5 65 (0 Pifiyde BeiB? pLompigeogl banle crspbarpppadiustion Vi SHRGHR 2"
(12/ Sl 1 OaoBkiTéfCRI DG C&&Sreauctzs@ iffibitof 3PH pMﬁ}ac&Bﬁlﬁ) adde t5b1@ S99, s6Wath9t h
6H), 1.05-1.3 (m SH), 1.6 (m 65 H ~ | '~ 0 4H),

2 (s, 3¢lvatem sgcf(alzwt0131pr®imgﬂ(emof4H) 4.7 (ABgq, 2H), 5. 5 (s 1H), 6.7

(s, 1H). 6. 751 Rt T arf Eadltlonaflfe(aﬁrre H_phe invention, there is provided a method for
producing an IBAT inhibitory effect in a warm-blooded animal, such as man, in need of such
15 treatment which comprises administering to said animal an effective amount of a compound
of formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodrug thereof in simultaneous, sequential or separate administration with a bile acid binder.

Therefore in an additional feature of the invention, there is provided a method for
producing an IBAT inhibitory effect in a warm-blooded animal, such as man, in need of such

20 treatment which comprises administering to said animal an effective amount of a compound
of formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodrug thereof in simultaneous, sequential or separate administration with an effective
amount of an HMG Co-A reductase inhibitor, or a pharmaceutically acceptable salt, solvate,
solvate of such a salt or a prodrug thereof, in simultaneous, sequential or separate

25 administration with a bile acid binder.

Therefore in an additional feature of the invention, there is provided a method of
treating hyperlipidemic conditions in a warm-blooded animal, such as man, in need of such
treatment which comprises administering to said animal an effective amount of a compound
of formula (), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a

30 prodrug thereof in simultaneous, sequential or separate administration with an effective
amount of an HMG Co-A reductase inhibitor, or a pharmaceutically acceptable salt, solvate,

solvate of such a salt or a prodrug thereof.



47 " 783.5 Meth I~ " p\ p66 "ZN~\Np " Hp |l ~ppH48 / O- OO S~ 802.7

Meth NHI ~ 68 ~HNNOS NO OH HO 49 | ~ {500 MHz, CD30D) 0.82 (brt, 6H), Ex

\~SOlO m 8H), 142156(m119HOoHHI~4 sdsbrs,
01"2? Ao _N2H. 458 (ABq,.2d), 5.41 (5. 1), PerehigfR S (m

3H) 70(d 2H) , 705H2N(dd lH) 5-7.36 (m 3H), 7.41 (brd, 2H),

7.48 (d, 1H);_m z 608.3 Exanp

1, 1- Di oxo- 3, 3Uhereipreyip ag aﬂﬁ‘éﬁ%lﬁ?ﬂ“ﬁépﬁWetlﬂYQS‘ﬂSn’(tR@lf ig pyovided gmpsthad ol _ ¢ - (2

sul phoet

) car bancyons e g Dhlitions ina warm hlogdyd animal, such as man, nnced.ofsuch ()

1,1-D oxtmamléhtdvmm qdm}iaqahedmims?emgttdnydm bhhimaB an affbakygmeiduoxef-a,odpdubd t et r ah

ydro 1, 5-henz azepi.ne (Method 22 0. 30 nd

1 G Ry ot tat Pl e o 3 ot e s e hE o it nod 28

_ Cont ai S‘ﬁdﬁgﬁ%ﬁﬁﬁiﬁﬁiﬁ{aﬁédlﬂ%e&ﬁéﬁa@ sePard@ Hﬁfﬁﬁ&trm xﬁ'tl?%Péer%ﬁvé n DMF (6
nd TBTU 10 (114 ng . nol ) were added

and t he &rnmmﬂoﬁahﬂ@acsdbmdeﬁ for 2 hours at roomtenperature WO 02/ S0051

PCT/ GBO1/ 0555-4 -71 .Th t t d Th
Coat doo vos olherthdnay RSN EATE FBRAEHRS Bheib ek iRB R e
buf f er gtrr@ﬂhtD%% ﬁéﬁéml&ola@&lo@lé lrﬁfﬁwﬁﬁﬂlﬁﬁbdéd)alﬁm‘ép Sﬁ&lﬁastﬂliﬂ ﬁlﬁ&ﬂ@@@m 73 ny
(329 . NMR ( D) 0.75-0.85 (m 6H), 1.0-1.3 (m 8H), 1. 6 (m 4H),

2 16 (s, re@pent whaeh @n@pr(m adpfnisteging4o cdid sninmkpn sffsctweélmc(um ofzm)ompound) ( ABg,

23 4<gf f%ﬁnulgﬂ} l_gr r%lﬁ" gp(egtlcag?) accq%ta%gels(a;ﬁ?t Edlvgtlc_') s’ol\7at c;f S(JQII; QSahZ(w a
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1- Di oxo- ﬁn&ugyﬁm&feﬁ b%ﬁulﬁn&hﬁﬂ%hu&rﬁﬁﬁhﬁ):phﬁd&la@nﬁm(sth*ht(on with an effective

(R -1" - phenyl - 2 sul phoet hyl ) car banmpyl | met h

car banmo~¥neHet Aoy ﬁ 04A5¢‘= st pEItGL P BPB@%FWC&%&FW@WP@ sgliniH i sal t
1,1-Dio Xy-2,3,4,5
Lot rahyésﬁ%@i%{%’émé‘s? S R o A ek s AR Y

2- ((2' R)adiniatrativn With phdaytidbimieny| am no) et hanesul phoni ¢ aci d (I\/bt hod 28;

ont ai ni ng DI PEA hydrochl orj de; i ssqolved in (2

,.0.12
B PEA (0. deEoiding 9, Mfflfh?rmsyecaﬁg%q*mn@@rg%&? wrovegeﬂza MivEngceiiictl added
and the k‘x'h%n"éﬁﬁchsédrﬁﬁ fs Lesmﬁodh%rf Sorftlul{ @9Vt &wﬂa&n m 8Blevent

was evaporated at reduce pressure. The residue S purif reparative
HPLC usi satj, mhvdterammfmmmm@mmapredrbgltﬁewofmohnquGb%wtlmct:ls@O/ 0) as

eluent to iLve the title coppoun 78% . .NVR 0D),.0.74-0.90 (m
@ t%r ()ﬁfl phgﬁnaciutg:g a%;?pt(aﬁlle sglg)sgl@t%%ol(%te og%c):% a?)aggr §pg§lrlegn ( 2H) |

3 23 (brtfheregﬂn FsecdatforRith Eﬂphﬂrlfﬁacelﬂtc 19/5@% bl%'dll,ueﬁt ot Gater.(s, 1H), 6.71 (s,

1H), 6.96 (brt, 1H), 7.09 (brd 48 (m SH); n~lz 718.4. Exanple

52 1 30D oxo- 3-/’wat>§ﬂung3meetﬁupthe®sm¢én the Tvention therd léPBOV(lela pharmaceutical

(0 e 55 T A O Dy s

1,1-Di OX@itSstHtﬁyJSt)Ba&tdﬂshctﬁa Mﬁmal prddriE theyddf hand- eBbl(cNtc{d lélﬁhicrl1n-a9mw1bn 1'-[N
(et hoxycar bon | met hy| ) car ban&g ] met hyl
} car banoVithd We@ca Iy acpep }eéhlyam@l gamier.

According to a further aspect of the invention there is provided a pharmaceutical

25 composition which comprises a compound of formula (I), or a pharmaceutically acceptable
salt, solvate, solvate of such a salt or a prodrug thereof, and an HMG Co-A reductase
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.

30 According to a further aspect of the present invention there is provided a kit
comprising a compound of formula (I), or a pharmaceutically acceptable salt, solvate, solvate
of such a salt or a prodrug thereof, and an HMG Co-A reductase inhibitor, or a

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



benzot hi azepi ne (Method 72; 44 ngy, 0.063 mmol} was dissolved in THF : H20,
l:1, (2 mM) and NaOH (1 M 0.126 nunol) was added. The m xture was stirred
at anbi en ature for 30 1 hour. The reaction m xtur Ldified
with HC ?leﬁk%af%di luted to 10 m and extracted with DCM ‘(?)é X '108%51?34 The
conbi ned organic |layers were dried (MySO4) and the sol vent was evaporat ed
to give the title conpound 33 ng (78% . NWMR (300 MHz) 0.78-0.85 {m 6H),
W0 021 5 1051 Pesrdnen olser asstudighs besg inyeptigjhereds prpvided adglf | 3. 15/ 3. 21
(ABQ, 2Hiompghist ldoof 3 : ffloall§: le ) solvatd Solvdie 1H)
6. 68 (o, "R oyl o o oh b OEactiflout ot ol bob e

1, 1- Di oxof Schatsalt or-y pradrygithengbf, dndra bily he¢idibind8e.(N- ((R) - 1' - phenyl -1' -f N
(1" - carbox~" pheny] net hyl ).cwbano . . L ¥

[ ot hy1 1 car BAVUIHRGS RSS! SSracuofebe BierehRHEBHTR BdnPBYISAN ne The
title go %ﬁs@n kYR (198r b phatthRXRican fabidally bolvad RERMle 7

T et hylth?%}? -(!\%,\?E?I%%B-Q%henylléggm[lhél met1 hogé%:%:‘pbonylal-[% ¢ ©

" - pheny| ofsuch la)selhobapwdhig thereof, and an HMG Co-A reductase inhibitor, or a

met hyl } car banmoyl met hoxy) -2, 3,.4, 5-t et r ghydr p- 1. 5- benzot hi.azepi ne t hod 73)
byt he TN PRBRAAIL rRah S sl e G fhd b 0r § PR PR s B
1.05-1. 7&:ifimind8F), 2.14 (s, 3H), 3.16 (m 2H), 3.74 (m 2H), 4.48 (m 2H),
5.53 (d, 2H), 5.96 (d, 2H), 6.63 (s, 1H, 6.97 7.48 (m 13H), 7.86 (m 1H),
8.17 (m 1H) . Asscudinigéo sfurtiwr aspeciwiche presa mvengorgthere is provided a kit

but yl -15- g&}g&ﬁl 7-methylthio-8-~ 1-fN ((R)-a-carbox~rbenzyl ) car banoyl |

et hoxy?- 2, 3} ,%g-'t et rahydro- 1, 5- benzot hi azepi ne To a sol uti on of

1, 1- di oxg)y Bedmipotind 3f edrhmla @), 8 & PHhrmTachitaly SccepthbleNalt (Bl vale, spival i such a

1' - car boxynet hyl ) car banmoyl ] et hoxy}- 2, 3, 4, 5-t et rahydro- 1, 5- benzot hi azepi ne

( Exanpl esalpor aprodygdherqofainrofirshigiiy desagfrmy 4 ni | ) was added sodi um

t hi onet h 2 x10- - i i for 4
hour s at M%%i)lﬁgfn(? Cge%ﬁ%fuggﬁeéﬁ%%%%a@ h%%ﬁ\é\&/glscta{gg ﬁ?zcghtéﬁ)ggggy\%z\éﬁ{’ ﬁ{élR/rgtgsi due
was part of suechadab et wpmidrvpthereofy il a eédoad unit ldesage fi@ayanghase was extract ed

two mpre tines with ether and the ¢conbi hed oyganic extracts were dried
(I\/gSOA?,Cl:%ﬂﬁ‘ﬁ”é‘?ﬁ%@ﬁ%ﬁﬂ“%%‘ﬁ@ﬁ%‘%?@“ age for8s-conpound was obt ai ned

in 0. 030 g (632 ' i . cERA -0.90; ,
100130 ( En gﬁﬁr,dﬁ’%tﬁ?)- g a%‘%hu (%tﬁl %.S i3 25%%&%%1)’?@%%5-@3? gt (m 2H),
3. 55- 3. gorhpuisid) . 4.80-4.95 (m 2H). 5.30 (d, 1H), 6.70-7.50 (m 12H: iz

625. 3. le 55 1.1-Di -3-eth 1- .

Sbutyi - StphegrouR i S5 S plactigbeyiepliyscaspigbleyBlriolars, saBE AG IR 20
benzyl oxystr & apridrp tRiEFMG fi@r dniPdf@pL kAL azepi ne To a sol ution of

1, 1 -di oxo-3-ethyl - § but yl -5- phenyl - 7- net hyf thio-8-{cc-[N((R)-a

car boR{ beha hilg ecad bmdery i1 easepd oxiy Hlosage forni anét r ahydr o- 1, 5- benzot hi azepi ne

Ui ambt gl apiend il (o e ol o Bl BimB e Gl s 1 o)

and the sol ut Ageording t6 hifuirtted afpect ¢F the presendinventiviemeretie pagidddurigt The
m xture was c¢concentrated and the residue was partitioned between water and

et her. THERE®BHUs phase was extracted two nore tines with ether and the
conbi ned ' o8 2O Bk’ Wrkid by
ST T s R e SRR

25 salt or a prodrug thereof, in a first unit dosage form;

b) an HMG Co-A reductase inhibitor, or a pharmaceutically acceptable salt, solvate, solvate
of such a salt or a prodrug thereof; in a second unit dosage form;
c) a bile acid binder; in a third unit dosage form; and
d) container means for containing said first, second and third dosage forms.
30 According to a further aspect of the present invention there is provided a kit

comprising:



5 white solid. NVR (CD30D) 0.70-0.85 (m 6H), 1.00-1.25 (m 4H), 1.35-1.65
(m 4H), 2.20 (d, 3H), 3.10-3.20 (m 2H), 3.50-3.85 (m 2H), 5.30 (d, 1H),

5.80 (d, ? 026050 (s, 1H), 6.907.65 (m 1.6H). Exanple 56 &
1- Di oxo- 3, é but ~phenyl - 7- net hyl t hi 0z §7(N-~R~-a-f N - (2- squ oet hyhl)carbarm

1 hydrox b~yl carbamoyl met hoxy)-2, 3, 4, 5-tetrahydro-1, 5- benzot hi azepi ne
2-{[ (2R) - 2- Am no- 2- (4- hydr xyphenyl )et hanoyl ] am no} es honi ¢ aci d
( Met hod 3@:compoun Omzlféfnﬁm phae&;a@cwwgbywmaﬂwﬁ a]rYP‘ie YAde of such’a

N- et hyl ﬁﬁ%?g?%(%cgﬁ% Q'T%Qﬁ:o@  theetfh r%71€-h %{Tﬁ%%aceﬁtlgélﬁﬁz{ccéﬁﬁﬂlé 'dﬂﬁ’en%?ca{?‘ﬁ&ahﬂ?d and

1, 1- di oxo h%ny
met hyl t hﬁn@tt&it:dnsbgbdy)mat hoxy 2,3, 4 5 tetrahydro-1, 5- benzot hi azepi ne (Mt hod

22; 50 d . TBTU (38 , 0.119 | dded
success %@P&[M%n% éP‘?th 1 grf, Pr2 r@ﬁc%l%?lmcc%%t%@rﬁg?f ﬁd@atFo?OIYsaée mn
- and the OGSl G Btkug TEeSH HAlesoBbRONEL ddNaS: Rkl frced by preparat ive HPLC

usi ng an MeCN ammoni'um aCcetate buffer (1:1) yophi | i sati on gave 55 ng of
the tit|® contapeumdar(s7for edntailivig S@@dﬁstl\am semclmpsalgefsnn}s 86 (m 6H), 1.0 20

1.3 8H) , 25
TR, cceﬁc}lm&ﬁ) Thugthekasofi? olspresthl imaEneiisiendy pkigEk k™ 27 (% o
(5. 160, oot 6.98 (t, 1M, 7.12 (d, 2H), 7.22 (d, 2H) 7. o (1.

2H), 7.4 (s, ; ~/z 762. Exanples 57-58 25 The fol |l owi ng conmpounds were
synt hesi @@ccompouméoﬁaﬂoa@ewl)e opi PiBrmagiudc8l agsenighble Bt aplyrispialeateoktugh @i ng

e e

HPLC usi figt @it ddaedd mwmponi um acet ate buffer gradi ent (45/ 55 to 60140) as
el uent. WO 02/ SUF ISl PCT/ GBI | 1/ OSSS~. _7 ExConpound! ~' Nm ( CD30D) and
m zSVB7" B, apslecacghbipggr, gy segonsbunit gopagefoliB MWl) | 1.37-1.64 (m 4H) 2.14

(S 5"2ny  DgoniinsF Rafd Sibppionti sl Gith disge b D1y’ s 36 (s,
1H), 6. 70 (s, Atdordifig#ba {idthe?bfpecttf U resehtnventidd8hérd is fz‘dd)/],ded akf-7. 29

(m Enantlorrer 14H), 7.37 (s, 1H); mz 751(M+NH4+)58"0.77-0.85 (m 6H)
|.06-1> ZQOIQHHSW&MI—D 1.40-1.62 (rn, 4H) 2.17 (s, 240 Ho ~ 3H), 2.87-3. 00

(ern ] 2H) , g,)% (%ﬂl ﬁn@%fogg%agﬂ ora %h:%r)ngc 10?1%1 s I_ﬁaﬁlg sﬁlmsogf@e’ so’fvazéoi( chﬁl al

(t, Enantsﬂtrmara pzddﬂ}ug thereld, t@)gethaﬂylxh ¥ pldmackuti2id)y z?qcslaabélt d11ﬁ¢1i)t or @’arder (n;a 1H);
xn/z 751f [\/HNI—I4$3 fmjl e 91
1- Di oxo0- 3BhYRI {3 - 5=phenyl - 7- met hyl t hi 0- 8- (N (

(R) - cc- f iy sm(IEvERCHOX LMD mﬁlbltor oragharmaceutlcall%acceptable salt, solvate, solvate
car banoyl'| benzyl ~ar bamoyl nmet hoxy 5-tetrahydro 5- benzot hi az~i ne

, 1- DROxefsgclhasslt oeaemﬁwgrtserphbnyaswomﬁb@mydqﬂag@fcsm[ NK((R) f x- car boxybenzyl )
car banoy %ﬁ%ﬁ}gmﬁde(r aﬁ}t}fh%{t %%F: 4 3 enzot hi azepi ne (Exanple 38; 66.8

ng, 0.10 Arne et ydrochlorlde (23.0 ng, 0.15

mol ) m&)d&h&&@kn@dnsmm&g&amms@mohﬁmhlyﬂddmg@lmhhsne (0.07 nl, 0.64
mol ) was added. After stirring at anbient 10 tenperature for 5 mn TBTU
(4S.6 ng, O. 1&90%%1;}0 arashes derterefob fhedwesartipy thers jsradedihe asqRf 4 comppyad

eact! O AR oAbl ATLATRo PRI ET, T
M 0. 20 pmodiug thersof, and 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 production of an IBAT inhibitory effect in a warm-blooded animal, such as man.
According to another feature of the invention there is provided the use of a compound
of the formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a
30 prodrug thereof, and a bile acid binder, in the manufacture of a medicament for use in the
production of an IBAT inhibitory effect in a warm-blooded animal, such as man.
According to another feature of the invention there is provided the use of a compound

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



added. After stirring at anbient tenperature for 1 hour the reaction was

quenched with 1 MHCI. The reaction m xture was diluted with water (10 m)
and extr MsLth DCM (3 x 5 m). WD 02/ s00al PCTI GB01j %%3 «<($ The
organic ?‘g{?z’?gmwtés concentrated and purjgfied with preparat ?\?e IyHC?‘t]o gi ve
the title corrpound (60 nmg, 81 %. NNR(:§OO MHz) 0.80 (m 6H), 1.00-1.70 (m

8H), 2.17 (s, 2H), 3.17 (AB

1H) 3 7Rrogg tb‘PIFOf an%@wﬁccmed@taﬁqmé@lt%m ap@a@aacegtwai%accegwggﬂ S@P
10 L3800 A {0 A Ao 8 (il oyt
pr ocedur ef a)meﬂi)saamxltéoﬁise trs thegprodvetiap pf apiB AT énlshitory effectnmb evammbloc@ed
Conpoundlwi) 61 01l oo, s o/ \ N~OIl ,SSNHNOO HO 0.81 (m 6H),
1. 00- 1. OFPIPRY| s4ghHps Man. 22 (s 3H), 3.37 (m 2H), 3.18 (ABg, 2H), 3.48 (m

%H%)g ??n 75 2( m A%&'@rdm? 1§ §ncft_$?er fgz{'Qu’e o'? tﬂe%m(/g]tloﬁ H)lere & n;?@wﬁ@d thl:'ibse ot7 a 9&n und1|'|)

62 ~ o, Qﬁ)the femiula (INora phamdldelbilttbally mcan:ptab[d@a(t&@@vam-lzg)lvmv&f)sdeh) a @ltm a( m
o1 0 9% Sy 32 il et P s 2,
8. 33-8. 4&105& s%H)ate(o’iQQcHV&Balt & aBﬁmémo thdRof, th tHO mhndfctors ofﬂeﬂﬂﬂkdwaan&ﬁ frS, 3H)
2.31 (m 2H), 5 (m 4H) 73m2,462§ABq,2H) 5.64 (d,
1H), 6. 3gse(1brtlse trqatment@f @ype(rbpldamc ‘condigors ing: yarm-Blapdedzangmaly Supd a(smanm)
8 2 1 ﬁ& 04 8 1 ( cc%r ng%l a%&x .féur(e rﬁf\{\%zlﬂ)%gr%?\% tlml:re ;rs' &g%dgﬁ e usé 6Pa §§rgp<9undl
of the formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodrug thereof, a bile acid binder, in the manufacture of a medicament for use in the
treatment of hyperlipidaemic conditions in a warm-blooded animal, such as man.
According to another feature of the invention there is provided the use of a compound
15 of the formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodrug thereof, 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.
20 According to a further aspect of the present invention there is provided a combination
treatment comprising the administration of an effective amount of a compound of the formula
(I), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof,
optionally together with a pharmaceutically acceptable diluent or carrier, with the
simultaneous, sequential or separate administration of an effective amount of an HMG Co-A
25 reductase inhibitor, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodrug thereof, optionally together with a pharmaceutically acceptable diluent or carrier to a
warm-blooded animal, such as man in need of such therapeutic treatment.
According to a further aspect of the present invention there is provided a combination
treatment comprising the administration of an effective amount of a compound of the formula
30 (I), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof,
optionally together with a pharmaceutically acceptable diluent or carrier, with the

simultaneous, sequential or separate administration of an effective amount of a bile acid



0~~~2.19 (s, 3H), 2.55 (m 2H), 3.18 (m10 ~S N NH 2H), 3.46 (m 1H),
3.58 (m 1H),3.74 (m 2H), 4.G4 (ABy, 2H), 5.80(m 1H), G 64 (s, 1H), 7.01

(1t, 1H), O @Rofd: 2H). 7.30 (m 5H), 7.44 (m3H), 8.11 (BFerhddexanml e 64

1- Di oxo0- 3- but yl - 3- et hyl - 5- phenyl - 7- nef ﬁ?/l't hi 0- 8-f N- ((R) - a- car boxy- 4- met hoxy
benzyl ) carbanoyl net hoxyl -2, 3,4, 5-tetr_ ahydro-1, 5- benzot hi a,ze&i ne 5

1, 1- Di oXdndrripntipnalty Berler with pehgimapeytisplhy pecspigble dilentomparier 1. HWR@Xy car bon
y| ) -4 b : ; . ;
hydr oxybé?\%ciﬁfl]agg?%h%{} Ia?rel@nt c1)1>1<§/1?e-d20,f§?(ﬂ], tg?]tag?llrtgrlt§/eéﬁ%qni', 5- benzot hi azepi ne
(Met hod 78; 48&caveding td firthen hgpectiaf dienmedehtying et omehatt anprovidedrb combiniediod 57
mg, 0.230 mmol), tetrabuty|amroni um bronude (3 ng, 0.009 nmpl) and Cs2CO03
(71 ny, EPaBenhtEMPrifiEg dhedrmugisiration ¢i@R cfiecltyeranounh af 4 FRMpQuRdif 8 A e

was heat i e

el @ ofh pheEXaE] Bl Bloblc LI, SR KIS oraRnTIARDE R Al eledf | o
( MyS04) . opTieealty togdetheswith aphsmnticagwhieacceptableMil(i@nt®r ohrrier, Wk th®. 3 nil) was
added and the reaction. m xture was stirred at room tenperatur ni ght .
The. sol VERPLTEENS SAPERBEr SePTaieingmaIsuAte B GrliCh Ve SmpuH ol ARENE P By opay
ative HRbGudife FhMMBitdD6r 4 gﬁa{rﬁna@éﬁﬁ%}y%céfﬁﬁalggalt, 01vatk. soNYR SLAVEO: 9610 0l0a 74_(M
6H), 0.94-1.60 (m 8H), 2.17 (s, 3H), 15 3.25'(m 2H), 3. (s, 3H), 4.70

{ ABq, 2HprodupgOsr¢dfy eptionphly tagether wish a prrmage@ B aflyracc@phablegxoipiend, wittHhe 7. 20

(m4,.7.7511|}?..37Féf?rs 1.% anpl e 65.. . .

M- ol ety ol of oS gyl B Pty et 52 BiP it ! ~car
banmoyl | -Bind$, optionally together with a Ehannaceutical]y acceptable diluent or carrier to a warm-

met h~benzyl | car banoyl et hoxy) - 2, 3, 4, 5-t etrah~dr o- 1, 5- benzot hi azepi ne

ammoni urblaeded apimal Fush @s B1ag 19 pengtof sudh. therapguticArasBneni t hi o- 8- [ N

(a-car boxy-oc e : . : . . . . .

Car banoy | et HaSEyTCHbe BERF b iqnel fovher aspect of e PRESRTDUSIIRR S BPYSh? 27

g, 0. OdonBimdtion \Weatniing sempsing the DMirigration of 1R effédtiee agiotatuftaydoaipaand um
salt (45 nﬁ; 0.123 mml ) and TBTU (16 mgb 0. 050 mml ) was added
succebyafdhsfoamylai (s opp Rhaymaceuisally aocepiable salt,sobvgtensnlyaie af sushgisalher a

t enper at 0, rified by

or opar att o g CPMERLIYRERYERA RoRimiltdcaly BERphible PuBlYekieE, O,
Lyophi | i gl thersimulide@ns) 2ol oPEpaBROLIMihatSi¢h onélor ngae ef thedoliowing
conpound in 6 %ﬁh |d (20 nmg). NVR showed 16% of the product to remain as a
t et r abut3FFRRSHEHFUHCEAI t. NVR (500 MHz) 0.75-0.9 (m 6H), 1.0-1.3 (m SH),
1.3-1.6 (my 4pTi §<9§)lés§ery]3é§ger trgns%rgﬁotei%ﬂnhib’itog, foPEBmAEIhosSrefRedddfiSing 2H) -
3.55 (ABd, 2;?, 3.75 (brs, 2H), 4.55 (ABg, 2H), 6.6 (s, 1H), 6.9-7.6 (m
12H) , 2. 2- 8. 3legwribed in O 03872y pageNied2R)- page ER Aims! I§swiich 6 ifitnepdraletowi ng
conmpounds wer.e s%(gth ised by the procedure of Exanple 65 using the
appropriate SIAFY PHETHDEE al .

> acholesterol absorption antagonist for example azetidinones such as SCH 58235 and
those described in US 5,767,115 which are incorporated herein by reference;

» aMTP (microsomal transfer protein) inhibitor for example those described in Science,

25 282, 751-54, 1998 which are incorporated herein by reference;

> a fibric acid derivative; for example clofibrate, gemfibrozil, fenofibrate, ciprofibrate
and bezafibrate;

> anicotinic acid derivative, for example, nicotinic acid (niacin), acipimox and
niceritrol;

30 > a phytosterol compound for example stanols;

Y

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



Ex Conpound NMR (CD30D) and 1VI/z SM 66 ~ 777 (MtNH4+) Ex - N'4 ~ ~ ~ 1 Q
~(/ OO0 ~W N~ Ov OOO" O~SSI| ~N~~~71 67 ~U+ ~ ~0.75-0.85 (m
6H),1.0 bloz/sdo 00 1.05-1.3 (m 4H), 1.3-1.7 (m pg@ 1/3§jsooH
"0 | -~ ”’i'}‘;’?ﬁ 3H), 2.85-2.99 (m sgH), S~N-~~ 3.19-3. 26 T0H) |
3.52-3.92 (m | _ / 4H), 4.71 (ABq, 2H) 5.47 (s, 1H) 672(5 1H), 6.96
t, 1 7.09 (br 7.23-7 mz 735.2 NHNH~+ anmpl e
g}8 1, H) - Di oXo- @(@tlgymtpnmge %gp@ﬂnﬁ%owﬁm@qﬂ quzg)t%qqm con ertmv enz}me PA&S P
Ja- 1N - (carb h e &b\ Sk o R0 ZN b blocker, an alph

~car banoy!l m&*gJi g@g) éﬁ éﬁg?tg?{fgﬁlgﬁ@éro laglgi:l)lgenzo{1 F%ezr If):l rlloc (er, an aipha

1, 1- D oxo- 3, Jandidnatoyd blbelmnenlydta dndreddngik blucker8a fiik§d alpha/beta andrenergic

Car baroyl et FRGHEE 30 SHOReBE SN o S EE| Rbekront e o peselleas. 20

g, 0.4928 mmjhyimas dissolved in 2.5 ml of a THF/ water mixture (4/1). LiOH

* (2 ny, 0.084 nmol) was added and the nmixture was stirred for 1 hour at

anbi ent terﬁ)eﬂﬂé{lh@n}dureﬁthiudungagldmnp‘@m todlsutppoidef i ed with preparative HPLC
using an qrgrm gﬁgﬁcet ate buffer (50/50) as eluent. The MeCN was
evapor at ed anrH hi ng buffer was acidified with acetic acid.

Lyophi | i satsi oppafla¥e 10 ng product (51%. WO 021 5(1(151 PCT/&BA /05sS-t .
7$ NI\/R0709{m 6H), 1.0-1.35 (m 8H), 1.35-1.6 (m 4H), 2.0 (s, 3H,
2.2 (s, ®H)phagnaveptinally apeeplable . slvse.(sphvgte ofjspch @sat ar. aprodrug hereofs 5- 4. 7
(7'§‘$q ( Mr_gq\ﬁgaﬁx &%ghﬁlﬁ%? Bﬁgéﬁcéutlc%w acc%ptgablg dﬁuéﬁpm Hllf%r toaaval(n? blo%'c_lgd n~/z
1,1-Di OxajnﬁiaBswbhtwﬁnalmﬂnBéthﬁWucﬁthEEtpbyﬂld tiéaomEat( N- 1

oc-fN -(2- su hoet hyl()i;éarbarm yll~2
f1 uor obenzy~ fHwhitors or pharmacauiieallypgermiable salisesplvites sAE3E Ak

i uor obeRcyF ar B W‘*W%E‘B%W Dy dadg S R R SR RO i ne

( Exanpl ecohﬂjmeﬁﬁmlﬂt}mgqorﬁpcﬁhﬂﬂ offfretiula (pinclude btlteetre abﬂjir;zjtahwnmelfu]momgt (20

, 0,054 | d D P 0.1 | 4 m
TBTU ¢ 5cw%52‘m{% t%é lag@l@aﬂh%gcwrﬁea eagzgpéf %F‘i“’éapli r 30 m n)
at room {RARS cﬁ{der@enairég,%mr&%@;}ncmrﬁ%?f@hma@t@gm &ﬂeel Eagihsfl. M xture by

preparative HPLC using MeCN ammoni-um acet at e buf f 0: 50) as eluent. 7 ny
(29% of glutathieriet t@amrrb@mdomcexbmeemh@dlazm cﬂamla dei@l&»«mlqﬁnédmldl
1- Di oxo- but

oc-fN' - (%gifagg epalﬁ]érflﬁg, E?z%@fleplcag%pn}/lfgr%kgnﬁhlg‘ly t{)Rf)enéprﬁ fosergopnl (fos)enoprll

car bano | 2
S oot yfggglr'ﬂgwllhgﬂg eIt SanRa] foaR0ld ARt hagmptiTRbeiHin 2, )

1, 1- DRQxigraprib ignidsneil indolapmdrigpdalapritat Kyenzapil, Bsipepril, lyrumin Ap hysiyminB,- [ N

(car boxy.

oo b s, GRCRBAEdeBIRHIN, moveltipril, mupaceln A mursceln B musmeein©. o o
mgy, O. 0515bnmpm|1 JpeAindopiR) pevindpiiilét, pbﬂaldplﬁ}/qﬂ\fdpﬁmqlumphy lqiinapril hydrochloride,

car banoyl | berlléal am. ne (Met hod 86; 20 Q@a were di ssolved i n DCM

(2 m) a‘Hﬂm‘Z’ TGRS nrém(l@ﬂleé Spirapri, %amwr dRgapaet spirtily nng  at
anbi ent 2 M?fﬁ] added and
stirring ' wa @tdtll(?cﬁbirgfef %{%‘5 néﬁgﬂ&@é#é%?grgglg |0 gﬁc ?n&%?ﬂérig;?ﬂ\%d : tered

t hr ough teanciolapritat,wsibayeyil DEticipri @éicipslat, zbfeaspril andmbiendpudlat. Poaferyed &€Eer was
t hen di sspl ved and TFA (1 nil) was .added. After stirring at
b ent  POGRPLIE BTSN T BB LB BPE e maPBY STHe e s
added anghag\,aRe. rMBx%q)réﬂéh‘é&AdE)mMUitbﬂ%r 95&5 irf th€ %ffzs% 1%@@ caeeﬁﬁaﬁspmtaﬁd give
the title conmpound (40 ng, 93 % . NWVR 30 (500 (m 6H),
0. 95- 1. s@miprilati 2H) , 2. 16 (s 3H), 3.25 (m 2H), 3.75 (m 21~ 3.90 (dd,
(1{4) 4.73/4. Bﬂreﬁe'?‘r%g anélFthsé IPantséHms%sH)pharmacém{cglly %c!_cuaptagle salts( solvejﬁl_g 6.85

30 solvate of such salts or a prodrugs thereof for use in combination with a compound of formula
(I) include, but are not limited to, compounds: candesartan, candesartan cilexetil, losartan,

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



11T), 6.99 (d, 2H), 7.18-7.46 (m 13H), 8.51-8.73 (m 4H). VI ~' O 1) 2/ 500s
1 PCT/GBO1/0;;;-4 -79 Exanple 71

1, 1- D oxongy rsdhut y! - 5- phenyl - 7-net hyl t hi 0- 8- _ fN-(S) - (apeqidispiNzd

hydr ox~enzyl )c\ar banoyl met hoxyl - 2, 3, 4, 55tetrahydro 1, 5- benzot[n az~ ?\né

1, 1- Di oxo- 3, 3-di butyl - 5- phenyl - 7- rrethylthlo 8- carboxyrrethoxy 2,3,4,5-tetrah
ydro 5 1,5-benzot hi azepi ne (Method 22; 6l 12 nmol )  and rreth I

(29) - ani H@pwﬁwﬁr@wph@ﬁww@é@m@emwéeﬂwweaéw(@i fopgise o the P%ﬁ-?ﬁtrt) wer e

di ssol ve R(;M (0.04 nil, 0.34 nunol) was added.
After stflii'yl?lﬂl Qé‘igfggn%rgan%ﬂgré} ure Cﬁé %rln n TBTU (53 ng, 0.17 mmol) was
added and sti rnran@@leﬂ/a@ecmﬂthmmedltfom thz cbmposend diferhelacl)i e phaxmaceativaly

" filtered through a short columm. The crude mathéarester vvas dissolved in

THF 10 (a%eBta‘hlP)Salézrﬁel‘ﬂ% &plvyte of wcma)sa%ﬁaa REREHg Bigreot, ay) beqrdgynizgiRd)ing g s
dded. 5T,

- Quencric ar PR R o PR AR B G ainaghist RRAIRBLRNN Gl sHRTE

or gani ¢ $cdyaess soleates oiosuck naltsadr (pcbdamrgt thereoff. Seidable PRAPRralyimrantliov gaiPlaC usi ng

). R (ORGSRt sisebhle S8k soly st Salvas pfuclfi®s G Hptrebsder 1

4H), 2. lgre(woll lgﬂd)wn 1?1 tl?élal( bﬂ’h%se 1351).1616 ?he%ﬂnﬁa@ﬁl?ds &E@nbe& I@W(ﬁ 6@‘171%0

6.70-6.7S (m 3H) 4H), 7.40 (s,

1H). Exadil26122W0 PI528%6 W0§L9éﬁ218a2 W@%ﬁml wo 9@15%941:; IW@OQMOMO T Med

}car bafiog i 1By 39385, kBT eoe i HOGRADTEE B o2t o il

1,1-Di Oxﬂhe%oﬁzghrmétdélscrfbeﬂhﬁﬂﬁﬂpa%n Pt diis Ors@Bd [ohtpa s 6:{4%'aﬁdUWtNCH’em
hydr oxybenz car banoyl met hoxy] - 2 4, 5-tetrahydro-1, 5- benzot hi azepi ne
( Exanpl e2 152ﬁgWhl a2l ngsirporaied hersiny lasbmﬁgrpmmlgwﬂrtlm PPAR qlpla ny

0. 155 nupo f r

t enper at %lrdégrf %O%Sofﬁ%g([ égv%#a%}orat@ f%r%ﬁb%t}égﬁ Q%oﬂ gteaﬁg\n% ’{Sr’ ring
was conttraglﬁdchn@rplﬁgllit@wrﬁ, 1011fgﬁtaa@deveglitams mgmmte@ERﬁmbﬁeheKRE&%ue was
purified wth pregaratlve HPLC rabut yl ammmoni um

sal t) 1asThEoNBER dkios W 486 & ("%7565 anW 9287&08644%%16(5%1 ehpAdd ny

169 -} and Exa |l e
(7 i 1/0 L Bﬁ%}gg@ _1@1:5%91@%{1 SRR B $Bhdst {FRSB {s)-BetnbxPERA22- (2 mp

- ~et hyl mﬁthahanmhoﬂymyﬂity:hylhléthe&)plﬁén()ﬂ)pro@nbi‘d' ac{dRnd(phammicdatiall ay¢epliabtear box
~et hyl )carb m) | | benzyl
~car bano{f y)-2.3,4,5-tetrahydro-1, 5benzot hi azepi ne 5
1,1-Di OXO 3- bTEéflafo?e 81 dWdddrioRRERNthre/of TR ﬁ‘n)(/leﬂitmnotlfére[ 1|§Jprov1ded a method for
((R) 1' - phenyl - 1" car boxynet hyl ) car banoyl net hoxy] 4, 5-tetrahydro-1, 5- ben
zot hi a0 epiodaciggan AT i8igbites chleetgn aovmzblmdﬂd)anaml mh hyman» ininsed of suehe
di hydroc ri de 0.,104 re a N- net.hyl
ror phol | RSN GRAER <SP s (R b ahl e Bl i Phberpoia
nol ) . TBﬁfohﬁﬂl%t(IPBr Kérﬁfa@edﬁ@ﬁlysédc 1%@1516 adlt, 4@vﬁ@r solvAl©bf sudfl arﬁhllﬂoﬂﬁld at 10
roomtenperature hours. More TU (15 0, 047 rmol ) and DI PEA
(0. 025 nprodololthernﬁf)m)ﬂm@rt@eawmuawl ph&ena@é%@dr@nwﬁw@mwh\ﬁagffgqtmer ed at

roomte 3 I nd the
resi due%é&#t#? ﬂ&{ ?llﬂr ou %)r agsrfﬁ%%gogﬂfuo?r% Pﬁ‘?ﬁ“ﬁ@?ﬁﬁﬁg %‘ggeg’s aﬁ’l’he crude
met hyR5 esdledte ysabvath @f&ﬁbwedaltm dpdbdiful.theradf) and water (1. 0 m) and NaCH

(ag., 1 M 0.15 nmol) was_added, The reaction m xture stirred at room
15 t enper at ur h?réfm?l%%‘?“@“%al fﬁé%‘r"q‘if}éh%’r?é@m\‘/ﬁ“t frepgas P(‘?L‘”‘i% amglodsf vent s
were eva

VECN A e R R R el R e et el 10
be the ttmatdlealswhllch(ompsseslﬁdnmtlstgmg(to(sm@i argmal]a@‘kt)ffec@mmn@lmeékc@mﬁm&dng

240 DIVSO d6
o' o oRRIB D, Obb phar 1y i gartifh albpivate s Suth el 8 (d 20
1H) @0 SBr 3gsthe:rjeﬂf in PmifareSus, %ent@al%ﬂséﬁaraté—kﬁrm]r}%tﬁﬁoﬂ Gith ahleffectivid- 7

“(m 6H), , (.44 (brs, 1H), 8.54 .60 (brs, 1H); rﬂz
748. 4. ser@@n@r OééleHPA Ipke BNSEATEYN2 BEORISt,(qfa nacgueely aem(ab}e H), 2.17

(s, 3H, Aq 41 (rn 1H), 4.79 (ABg, 2H), 5.60
(d. 1H). sqivaf o %’P"I?%S%F%afét%&é%‘&%ﬂgo (t, 1H), 6 .96 (d, 2H  7.16-7.34
(m 6H, 7.40 (m 2H), 7.55 (s, 1H), 8.55 (d, 1H), 8.71 (d, 1H); mz 748. 4.
25 Exam-te 75 1, 1- D oxo- 3, 3-di but 1-~-butyl phenyl)-7-nethylthio-8-(N ~

(R -a-fN -(carboxynet hyl) carbanoyl | benzyl

| car banoXl nmet hoxy) - 2, 3, 4, 5-tetrahydro- 1, 5- benzot hi azepi ne The title
conmpound was isolated as a byproduct in synthesis of 1,1-dioxo-3, 3-dibutyl



30 5-phenyl -7-met hyl t hi 0o-8- (N {

(R -1"-phenyl -1"-[ N - (carboxynet hyl ) car banoyl ] net hyl }

car bamoyhw@hhawyy - 2, 3, 4, 5-tetrahydro- 1, 5- benzot hi azepi ne gExapplRs#43) -

Approximately 1 g of this conpound wasspui ~fied with preparative HPLC

(MeCN anmoni um acet at e buffer (50:50)) to give the title conpound (32 ng)

NVR (500 MHz, 0-.d6 02/ sA [ GBI 11/

81 1.40 (m 1 rdlfl qa fgf?fhz%g])specg%%tge rgven%%v}’}?elfg 1§§rctvh$e %Frrgacggt} ?

( dABg, o mmorm 2EmpSun@Qs b6l , P aGRadSaceidally {)ﬂa 2H>

237, sarpeifEyhictsdies SEimpangRrtamuldi0. of o fhapoeiuly Betfiat 76 1

1- Di oxo- %1tbi§>ﬂva%d,sdvéﬂer¢§5u®&wétr£yla PTOf(mB (l(eFE)Of,@nd&rﬂib&BlI@thI}/@agMyl met hyl

t hi o) - 2 3.4. zothr az

1170 o RS Pradmtpenich ARRNOPE A BB RUTHE FE R D Blhar asageg 5 4. 5
tetr ahy dhereds, or s AidM \ﬂﬁleapﬂﬁn(awaiti&@my &teptdBle MPuet- 2 3Qrridpol ) and

* D-phenyl gl ycine 10 rreth ester dr ochl orr de (24 ng, 0.12 nmmol) were

di ssol ved i n 45cRiding 93 “&ﬁﬁasﬂﬁ g PressRtRyention theye gsprgvidedakit’ mpl ) was

added il nmol )
S, g R A, e
filteredftshelougi a asmodrugmhmwf aﬂﬂ*eePlP,QRlalImuragd/pf gﬂnﬁia agesislbssol ved in THF
(1 nl) and water was added and the

1nil)
react i orph%rmrqqrfécaiwcq@t@ér rarlteapléate rsalyﬁretcé rﬂa@r aar%rfer FRypdogibried. The

reactipn was ) and
extracted w t/ﬁ&%% é’\fugllf\rs—%;b %urr é%sfqb%lﬁb%glt thp%}g\é)@élgg Ird\%ééghmc yi el ded
the titlemposingund (40 ng, 82 70) NIVR DVSO- d6) 0 75 (m 6H) 0. 96 1.60

m 8 3.22 2 B .78

(1 H | H, 8%) a(campé%d o@oggﬁezf} éq_ﬁ ghafml_a:%ut;caég' a(c%?pt séllt7 sgli/aie sol\iq_é_gf sg_ 3 (ﬁn
1H). 20 B |p?od?17cr thereof 1n a first unit dosage form;

1, 1- Di oxo- 3- but yl - 3- et hyl - 5- phenyl - 7-car boxynet hyl t hi o- 8- f N- (a- car boxybenz~

car barmyb)raeFtHfd&yllphaamd/ar mma amur@-amlﬁmbmzmalﬂrymeqptﬁéc salt, solvate, solvate

but 3-ethyl -5-pheny| -7-e carb | et hyl t hi o- 8- car boxynet h
oxy gs %‘%S%ﬁe(frraaﬁﬁj’ ﬁer%@eg%%rrﬁ %rY ht¥ 82: 21 ng, 0.038
nol ) ang c@mm ﬁhé/:fslfaﬁcdm&hmb sEAREE AN dEcRpb ki@raroéq'oﬁﬂ@ ng, 0.061 mmvl) were
di ssolved in DCM (1.5 nl) and Nrrethyl rmrpholrne (0.02 m, 0.19 mol) was

added. After Awpidingip afuriabisestt of Siepueseaiingerition thergiispoRTed ¢k8 ny, 0. 056
mml) I@q]g&g and stirring was continued for 2 hours. The reaction

m xture wa tered through a short colum. The crude di ester was

di ssol ved) aicompblinB6¥ fodmuth (Daoda pledr@bceulicaily)acagdable sk, Galyate, Sblvaterdf suth b) was
added, The reactjon m xture was stirred at anpient tenperature for 2 hours,
quenc?-{éoﬁawof A Preerug ti‘eWP% togqthrr gt Elrrnrr%ﬁe@rw%/ ﬁ‘?Htﬁ‘blgﬁHu“éBEf’F ST t h DCM

(3 x 3 ks ynli ﬂoﬁﬁt ed organic |ayers were concentrated and purified
W th preparlglt{tg)gg%lr PLC usi ng MeCN ammoni um acetate buffer (30:70 --~ 40: 60)

to WD H)2/ERTSUpPCTHAZR dabind sgist; @2 phiaweacehicaliytaceeptainip san sol¢86, sotyate809%) .

Nl\/R GD30D 0.8 1.26 8-1. 4H), 1.96 ,
( A speha %&)O(r a:#’l%—“")l{éé&el?%) in %ﬁeé‘;“rg(‘ml@osﬁg%f%“@ Birg ( E)rns 1H) 4. 67( ?ABq,
2H) > ic? c6§tam3|1|:|)ﬂlear@ fgrgccgrﬁalm%%)sald@n&?anﬁ ”secoﬁhﬂdosa@e @Sk 2H) .19-7.32 (m

5H),
1- Di 0X0- 3. 3- dhdsarding B apeeiexrfeanueef rhryllmwnbmsmbmlé Ryoyidedithe use of a compound

| anayl ) SPGB LR RESSHASCeaR BRPRHDERU ShAR SOTRY ot wsh peior o
|, 1- Di 0Xsrodmug b} aﬂd—@mhkrayﬂhaﬁnwaf BathinBiagorBst( & 4 pddhadeutipiiggtceptablé N
(car boxyrre:@ﬁ/l ) car banoyl ] net

h
} car banoSpitni! ¥aisc yolvate ot such 3 ra}ftrcam@@&t@rf@ﬁzlarlrﬁ BpBpRere eangslicmest 50
9, 0. Oy mmzrghgme  prfligdioRtd Aﬂﬁrrslt&y%at ifva Sk %}S’IEGdeP%/a%rﬁﬁh Bhhge (22

ng, 0.0 met hyl mor phol 1'ne werée dissolved in
DCM (3L mhky.. TBTU (29 ng, 0.090 mmol ) was added and the nixture was stirred
15 for 1 hour, at oomterﬁ)erature The reaction m xt edet was evaporatggl and

the residue wagcording to another feature of the invention there is provi he use of a compou
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 pharmaceutically acceptable salt,



filtered through a short colum (DCM: EtOAc, 1:4). The substance obtained
(ca. 60 ng) was dissolved in DCM (1 rnl). TFA (0.59 g, 5.2 mml) was added
and the myg sfodyas stirred for 2 hours at roomtenperatur sal vent
was evapor at ed and the residue was purified by preparati veﬁgg@q@srﬁg

MeCN ammoni um acet at e buffer (50:50) asS3Fuent. 38 ng (72% of 20 the title
conpound was obtained. NVR (300 WHz, DVMSO-d~) 0.7-0.8 (m 6H), 0.9-1.5 (m
12H), 2. Zolwite, 8biate 3f 2ach- Ssaltdr a%ﬂi‘dﬁtug theZeof Jah She rhiflufactur® of AlBsedicakfent for6 (d,
1H, 6.7 (s, 1H), 6.8 7.5 (m 11H, 8.0 (d, 1H), 8.6 (d, 1H), 8.7 (t, 1H.
Exanpl e 7g¢ g5the treatment of hyperlipidaemic conditions in a warm-blooded animal, such as man.

. (1 S)l B 02“2) ﬁyg’r%é(cg)y%}% %@)%tgflgl{ %]sy%tcarl{;éﬁrgﬁ Plﬂ%%l’(t{}#llgt@ i\ n%- T(”'HFd E combination
benzyl ) cardaan®lcoriprioiy kheaddhidistvaticet ataln befeotivie aﬁncbmn mt dsumpcamurme the formula

1, 1- Di 0x0-3, 3-dj butyl - 5- phenyl - 7- nmet hyl t hi 0- 8- (N { -1' - phen 1'-[N
© (car boxyridk ﬁwpbwaﬁﬁwﬁ ﬁwbl}%éalﬁ,@a}mfﬂ ARy e Rf juc a:@ah OSKP&C%%%K@f 1,5

30 b t
30 Denz oL BRR] REehEXTRh G el cy B RIF TGl ke il
N- net hyl rmnp]tmiebma séqil@ntia] ,or Sepathteradrhinistatien of asaffecacb amoXEN  PPAR alpABTU

(29 ng, 0.0Q090 was added and the nuxtur {ylrre for 1 E at_room
t enper at U¥*&°" ‘éﬁ Pk AT APRATmAEYfigall %@%‘EﬁBﬁa ta?ﬁ vale phsheh eselt or

filtered, r%%%ﬁ@&%ldﬁgw E@g%%ﬁ gh%ﬁnéc'@ﬁt@d‘hﬂ? aBcephBld dlﬁﬁhmm

Et OAc, 1: 4 e substance obtai ned was di ssolved in
m). TIQAE(‘@amnb@odai gnimahehch a&amnandedd afsmthttheeamum tredmepls st i rred for 18

h t t Th | t ed d.th d
a1 11 6d by, pragaRSeR g eisiet iR Rab AR T uetareoborreR (st o) as
el uent. %aﬁﬂa&ﬁﬁ%llychfccgptatﬁl@saw §dl@at§ Qﬂmw sYi@l§a oht (ﬁf' d dm@%ré&o&e%

DMSO-d~) '0.7-0.8 (m 5 (m 12H), 2 (s, , 3.9 (m 10H),
4.2 (m Mspful 3s Bha@mgcplogp{;l toqjs m thel de@gpmfalt anc( s;andgpqysau@n@f 115v1(rman4 Hyivo 7. 9

d, 1

19 Bt s Bt #6mg Buafunlibe b orrEt R AP iided SHIB AT in Tabqsptory qnirgals such |

g I car Prﬁvmtaﬂa ~dd?gar RBBY Irﬂd@em;yfatd arﬂaﬁi@a,rmxﬂaﬁﬁf Xt drcR £ bwbthbRpéwdieybetrs 1, 5

enzo | azepl ne

1, 1- Di oxo- 3prM91P¥ of the fyprmdistas pscribedberein 4pngve apdarethys provded 8%y benzy! )
b | 50

o D ooy ST ot Ihemieriely ARl conPlA0 O BAR COILD EYRIP), e

N et hy| rﬂ)thQKlHa) LEECXATIb) sifovb [BAYDlidhibieorg adm\atw\lvlmdested BGhE GGovei | ), TBTU

(42 ngy was added anpd the m xt |rre or 15 rains. The
sol vent \Eﬁ reé\? BTr‘erééeS&?ﬁ&a‘F‘gﬂﬁggﬁcﬁﬂ‘%’g ﬁ?%m%ﬁé e EP L sol ved i n

ethanoly (95% figsh b f@fifhr eaBiRE BE i Fn bR Chbre @sgplﬁglde@a H&H?éuﬂdrbf‘ﬁtxﬁﬂa (80

~1) was added. The reaction m xture was stii fed for 4 hou The m xture
was neut rMITTaad Villlbh, (R¥a)k ¢lth) cdEla) or ZRHIk) by 2 pharmaseutivalpoacatpsablasaer

reduced pr ur d th resi due r|f| ed by preparative HPLC using
MeCN/ ammgﬁfvt??ﬁ @(g a'fsél 0(3@(‘8%)@@15 ‘'uent. The collected fractions

were |yophili smréfeleoieb@ﬂmgélo AurtiEiaspilct bfe mv%h@omsﬂ@w@zldﬁw (300 Mz,

CD30D) 0.75-0.9 (m 6H), 1.0-1.3 (m 4H, 1.4-1.65 ( 2.15 {s, 3H)
3.25 (s, pZnamnacsyuuca(l sPEPOSigN whick SOmpHsqs A comgpundsofformala (YiKia), §VIHDY,s

6.9-7.25 |
synt he5| S )biﬁw?é()or o%eggg‘ rﬂel(i'(ﬁ;%D gggﬁ%%%%%%agf#ﬁgﬁ%gﬁgﬁ %%@FVFQ“‘F \é\?‘gﬁat E&Fti ng
mat eri al sexle e pilt bhaprodrfg-therbeftl hndefings hesetitbefors ireadooddtioN-wied oyl nmor phol i ne

and the ration of eluent was MCN ammni um acetate buffer {45:55). Reaction
time at d&@ﬁnwu’é@aélgeawmléﬁd%mqn@ﬂf gajrier.

According to an additional aspect of the present invention there is provided a
compound of the formula (VIIIa), (VIIIb), (IXa), (IXb), (XIIIa) or (XIIIb), or a

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

defined hereinbefore for use in a method of prophylactic or therapeutic treatment of a

warm-blooded animal, such as man.



WO 02/ S(1U; 1 PCT/ GBOL/ CSaS~ -84 Ex Compound NMR (300 MHz, CD30D) SM 81 0 ~
~ (S00 MHz) 0.8-0.95 (m 6H), 1.05- Ex "o~ H~0 0o~s~ 1.35 (m 4H), 1.4-1.7
(m 4H), 38 HOo HI ~ N_ J~3H),325(s 2H), 3.+ <,4H),

4. 4- 4. 45 %n(fozﬁé”,‘ 4.7-4.8 (m 2H), 5.74s, 1H), 6.75 (s, f&)ﬁ(}‘g".'g’gﬁﬁ (m
11H H2 ~ ~ 0.75-0.9 (m 6H), 1.05-1.3(m 4H), Ex Ho ,..,r"v ~0 oa 1.4-1.6
(m 4H), 2.15 (s, 3H), 3.25 (s, 38 .. HOo " HSt ~ N J~ 2H), 3,7-3.95
(m 4H), 4. 25Thu%ac€ﬁ§dn;g tppl}us aspepgof(t]n(g@vem,q)n thgreggpr(ogndeﬁ_ﬁq)corr@omgi Qf§he 1H),

ZO9§ Z % fo]ﬁﬂaa(]%%lﬁa) (ﬁéﬁlb; lef éﬁ(@kéﬂnﬁ% 2{ﬁ19)5 o}afsﬁaAﬂKg @@.ﬂ@eﬂtaﬁm -
‘ 3. 7-3.9 64N, sdikhte, bl vdfe &f stioh aRlt dH) prodrug théBof, aPddfined hérefishefdktHar use @Ha ('S,

1H), 6.95-7,55 (m 11H 84 ~ 0.75-0.9 (m 6H), 1.05-1.3 {m 8H, Ex 1 0
"N H Nmedicagesy- 1. 4-1.6 (m 4H), 2.15 (s, 3H), 3.25 (s, 0 " ~N 2H),

3.7-3, 4 - 1H),
5 05 7755 (m apingsd atoh B feftbho orfucint Bin 1R is PR T Abea Porpia 10
N~ ot famiui (WBl), GV X XD (XIISa)QmE{XIHde S¥ta-phhmaceuricaBy)

. 3-4. 95H0 "0
‘71. 5 ?mS %&qqytaﬁ% Saltml\@?/ 3@‘63@ Oﬁ@#%%altlof e:@sos&ug é@l@é a 5?f§n@d rembsfj%?rb. 9
(m 6H), gk r%m%ac%mé@fa%&*&hcaﬁ%&n”dr bses 1n\the|1_6r6d&ct@n(dpan%T 131’11%501@/%;1“6&"91 a 329
(s, 83s 0 ~ "N ~ , 4.35-4.5 (m ~2772H), 4.7

( ABq, 2H}Narrﬁb60((®damh}a,l s@ck?asl—ma& .., NHo (s) 1H), 6.95-7.55 (m 11H HO 87

~\ , .75-0.9 6 1.05-1. 3 . EX Nl H ~
0282 ( d 'd@gfg (aﬁigther e%tgre %?h%wen(tgngggé g@)f@ﬁéﬁg tl}ff uge gf %corﬂ)_?qng (m
1H) 4. 6ofthé f&ﬂi‘ﬁul@ H)'mé @vmb) tixda), (XXD), mlﬁaﬁormmb) Jdﬁ)aphﬁnﬁa%eduo‘éﬁy( m 11H)

1 Eluent ratio (55 Eluent ratio - variable gradient; ' Eluent ratio
(50:50) ; acocp@blg:esnkt s‘oé\tateb splsate o pudhrecnatilos aggodsug thereof as defined hereinbefore in

1,1-Di t S box I
car bang;ﬁ“ng{’%g% %g %‘f@kﬁ%}%&p a%)rQE ein illlegrx] agl’hlg% t‘%‘ h&ggrllfy%agr%fc 3 3198952% J
1, 1- D ox&ram-blsbded tyimad-sable By ar - met hyl t hi o- 8-[ N- ('S) - (a- r net hoxycar bonyl ben

zyI) car banoyl met hoxy] - 2, 3, 4, 5-tetrahydro- 1, 5- benzot hi azepi ne (Method 87;
55. 2 r?cé, 0. ObAcaerging tadurhas Seatyre@f frs asprct(of the inyention thers iprpvided &r . Li OH

3.1
Vet er (1 o0 Eo PRty BOR L0 R0 Korkclin Mt fodln aBld R A0t 0"
extract edeaﬂddfh_lll_ﬁﬂ%z(t?{epét whith pomihies BGMnhesey wasiddmimasl at\@df?;:]ﬁ\lt’edlr?or:lnt of a g
trat ed. e sol i Qdu S .CO: eyapor aj Wi e et her an
gi()rs]gglr]vrego?e“ﬂomcé formada (WH g ?‘ﬁ_% ﬂ&ia? éﬁ r&bi%eo (ﬁﬂgr ’tqré‘yconpound as a
Wh'?ilelsg?h&hﬂa@eﬁi@éﬁ%h&bﬂaﬁ@%aﬁ%lva%l%@ 6t Q}cﬁ% sﬁmm Qlﬁ}odrﬂ%ﬁéreg)f 25 ( m 8H)

(ABqg, 22H), 5. ActerdingHp a fartsg f¢atyre DEhis a'spect(ctf the11h|)1¢nti2)n1hc(rd 1s lamylded?a 26 7, 48
(m 8H),

metho%l o(f(gfeatml_g hyperllplgermc 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 (VIIIa), (VIIIb), (IXa), (IXb), (XI1Ia) or (XIIIb), or a
pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof.

25 In the above other pharmaceutical composition, process, method, use and medicament
manufacture features, the alternative and preferred embodiments of the compounds of the

invention described herein also apply.

Examples

30 The invention will now be illustrated in the following non limiting Examples, in which
standard techniques known to the skilled chemist and techniques analogous to those described

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



©(m 12H)

WO 02/ s0061 PCT/GB(II1USSS-4 - s6 Exanple 89 1
1- Di oxo- 3, 3-di but x| -5- phen~-7-nethylthi 0-8-fN-((S)-a-fN -(carboxynet hyl) car

bamb ~~11 sy carbamoyl met hoxyl -2, 3, 4, 5-tetr PCT/GBO1/03554
ahydro-1, enzot hi azepi ne e
11D|ox033d|butyl 5- phenyl - 7rrethy|5th|08[l\l-{ (S)- a[N 5

(met hoxycgar bonyl net hyl ) car bano g ] benzyl } car banoyl net hoxy f}lf 4, 5-tetrahydr
0- 1, 5benZbEYAPREAEISNH WeleMBTTIEPUS yr%gryrﬁqap@awmm%m angKo erPgﬁéie@S BYEIE i OH

(1.3 ng, T er 1 hour water
(3 nl) w%%ng‘gé [?m%er{l il nulf%lé?geﬂsgléeg}aﬁg%&{g& Géle)@?kﬂ)fﬂé@ CI:ftlnd extracted
W th DCI\/(1()311]>«eﬁctmha wei’éf‘tfanﬂfdgam unddr ayxemervmmodphemjatamblmmnpmtteﬁ Wp&:iaﬁy ng 16
ng (82%yield) of the title conmpound. NVMR 0.77-0.85 (m I—ti)m 013(m
BF) . 1. 3 e ghnge S Iheg, wish Solvgt OB C gl nder sphydrout sepdiiing,
3.90-452 4.65 (ABg, 2H), 5.87 (m 1H), 6.63 (s, 1H), 6987.50

7 ch%mfigg&% (m 1H: mz 696. Exanple 90 15
1, 1-Di OX(111)3céluﬂlmt¢hrcmhat6grm@r(by{}Y&ﬂlmhfpyédebum) @asd pérformed on Silica gel 40-63 pm
(S)-ecd~ (2 sul phoet hyI ) car bano~ benzyl
~car barmWﬁ’é"%‘ oxyl -2, 3, 4, 5- tetrahydro 1, 5- benzot hi azepi ne sodi um sal t

1,1-D Oxﬁ”&'éh‘g %Vén% Eﬂﬁﬂ‘i{tjlo EIM &%%bpn&eisﬁhfé/% eﬁﬁﬁlrxﬁlﬂ'ﬁgﬂé Qﬁ%léyl )

car banoy hoxy tetrahy -1, 5-benzot zepl ne e

rrg, 0. OGv)rtho$tjuchass mﬁthcsmid/mdquus Gfuh&f@ﬁl\ma (Taweiergentrally atnfirpiedrbyorniclear salt
nﬂ &191 1rrrmlé 20 and TBTU 0.078 rrrml re added successively

b t18 (HeRriE Prerdn Sseie R s o @nd FRFLIECH ﬁ%’@fl&lﬁ% dNAZPREC sol vent

was evapRisahfle e AnRT fHMGwae dabirkd infdbulYaibd €Pe] gf(ﬁshlé% Hﬁbx@ﬁ%tﬁtgd)an
MeCN ammoni um acetate buffer gradient (45/55 to 55/4 as el uent

Lyophi | i smtheaieltafcalé ppoodldvedicddfrbmactraroetbylaitahe); peoton daitaemlltmccgmless

chr omat ogr aphy over 4 Amberlite CG 1 for e.f he tl e conmpound

8556 § PUEFe9Hig) defRrge recsifig o ¢ e JiercyBT00 SR Vany Ui GLgEP e

4H), 2. 044 MBIV aridn In %h(sfﬂoga‘lﬂﬁ? 5'6} onaffﬁaﬁ’* Itbva 900 U2 kPectibnrbted uflefsn  2H)
m

5.6 (m 1H), 6.57 (s, 1H, G 9-7. 1H), 7.8-8.1 (m 2H); mz 746.
Exam( he gt?emsqﬁéteédaqaows mgco&ﬁdwééﬁélvwa pﬂah@mlg‘léifitgﬁﬁ %‘%Q%‘ﬂtﬁﬁéﬂll@‘és ‘of

Ex I [ .
xaTP!  SulihE dFCRPRAEIARNRI, o0, FRRE Al LYERRel MR UGS
gi ve thelrﬂﬁmmf'lplﬂmbﬁ,&hdad ABYWOABZ{ 2SS A BACABGRUbID, ABdd, AT doﬂet@mpmﬂa@ NVR

(OD30D) and miz SM 9l ~ 0-0 \ s 0.76-0.84 (m 6F). 1,03-1.27 (m SH). Ex N
S| ~ ~>dABggdoublesiof AR queripts; hCHES yere regqydedzongs Wajers m@%C@umnlemjl 3.24

e, 20 N i ks 0 sf?ﬂ??ff%ﬁ?f’mf?“i% Ciris
7.25-20 4(MSDT(106[H)wer€ ret6rded on 2Hy Platform3DFifona dqetran@fts) with a HP-1100 MS-

(R~ o NCtPaaE S AR DA Ot i3 igfed the mas fon quoted is (MEL);

~car bamoyhiggt ﬂﬁﬂﬁéﬂ defaild af’e s%e&ﬁ%ﬂ ﬁhﬂ‘l@ &t Janﬁryﬁgﬂ%?&%eﬁ%?xﬂhﬁt% lﬁﬁh‘?d um sal t
1, 1- Di oxo- 3- but yI - 3- et hyl - 5- phenyl - 7- car boxynethoxy- 2, 3, 4, 5-t et rahydro- 1, 5

benzot hi elzremattgrsqmm(ﬂﬁLéfalwtas OO rEEdeRT3e LG:ZOO@(gWa&rSN@mmasil)ng? pewl ved in

??M bﬁfo%‘«‘ﬁﬁwﬂ@f 5‘%‘? 5 Utl P z‘@lﬂwmn?%‘%ﬁa@@s medile phasgsnyith

0. 5112%&%1&:09@%&1%11“' ). 2, 6 D| met hyl pyridine {65 ~1, 0.559 mmol) 10 and
TBTU { 137 ng, 0.427 mml) were added and the reaction mxture was stirred

at arrbl efMii)tinapeedaates wero et gingtally fTHe chewhaierised andhpurity Wag aendsseddry thigilaypr
DCM Et mghr()Sm/a?c)gr%%y?JTEES",tHPI:r ,emfra—red (IR), MS or NMR analysis;
(viii) where solutions were dried sodium sulphate was the drying agent;
(ix) where an “ISOLUTE” column is referred to, this means a column containing 2 g of silica,
30 the silica being contained in a 6 ml disposable syringe and supported by a porous disc of 54A
pore size, obtained from International Sorbent Technology under the name “ISOLUTE”;
“ISOLUTE?” is a registered trade mark;

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



sol vent was evaporated. DCM (4 m ) and TFA {0.6 m ) were added and the

m xture was stirred overnight. The solvent was evaporated and the crude

pr oduct jed by preparative HPLC on a Chromasil C << JAN
MeCN/ ammﬁ)umg;et ate buffer gradi ent 15'% (50/50 to 100/ 0) ﬁa@e%@/emj\“

nobi | e phase. The MeCN was evapor at ed and | yophilisation gave the title
corrpound |n 36%y| eld (62 ng). NVR d.73-0.82 (m 6H), 1.04-1.23 (m 4H),
1.30-1. 6 4H) dighlpsogethaie; (m 2 H), 3. 65 (brs, ZH), 3 .75 (AB dd, 2H),

446(AB H) 7.24 (m 10H), 7.36 (d, 2H), 7.46 (d,
g’]\?‘z X@Vgg.ﬂe(\t&l{_pfmm%ﬁg&’m z 622. 20 Exanple 93-94 The foll ow ng
corrpou ndTBWES e sy nbhhsxz&a@lzdiyl Y1 N ¢ etcltwgrge thlufondurp ketrafldotebomage; t he

" appropri te startln materlal except that the HPLC-chronmat ography was

per f or medt @Aca chr b Cscol um and the el uent gradient was 45/55 to
60140. 2/ S / GBUL/USaS.t _$$ Ex Conpound NVR (CD30D) and niz
SM9388¥&NJ07%&0§§2Pm 6H 1.00-1.27 (m Meth N~ ~ ~ 4H), 1.38-1.6G
(m 4H) ZIFA5 (s 38’1fllﬁf<MC€llLNt¢ld’ 3H), 3.22 (s, 2H), 3.75 (brs, 2H), Meth
3 83 (AB&IQ 4,69 Agg 86 O OH5.60 (s, 1H), 6.71 (s, 1H), 6.96
Enan rrer 1 1#1)01)1 (d 2H) 7.23-7.37 (m 5H), 7.39 (s, 1H), 7.46
(d 2H) ; DIPEAG68 94;. lsoﬁmp% @?de{ﬁngg o 6H) 1.04-1.27 (m Meth H~~S N~ ~
4H) , 1.41-1.65(m 4 o NH~S N 3H), 3.24 (s, 2H), 3.68 (brs,
2H), Met AHF 3. 89 (mauydrgﬁ!)ran4 72 (ABg, 2H), 86 ~oH 0 5.62 (s, 1H), 6.73
(s, le 6.97 (t, Enantioner 2 1H), 7.11 (d, 2H), 7.26-7.38 (m 5H), 7.41
(s. 1HY. 7.48 {d. 2H); n~lz 668 Exanple 95

1, 1- D ox@xdmid ¥! - 3- et h~phenyl - 7-net hyl t hi 0-8-~N-f (R)-a-(N -(2-f

(et hoxy) (et hy 5

phosphor y1HR1oK 3,4,5-tetrahydro-1,5
benzot hi 283 0S -_.e ] et hyl am ne

(Hel v. Ch = : : in pl ) in DCM (2
m) was addedlat-DQ)x6‘-33 Hrbdt}cpso;ah%nplm yﬂeﬁ@dmtdn&J[NE((manrphlenﬁ et hyl t hi o-8-[N

((R)-1"-phenyl - car box
car barfféy meﬁmaw?otwl@e@yéc%rbw%ﬂv@%wﬂ -53 dentehabydiod pi-brnzotiazenine (Mgthod g

"9, 0. 08301350} he 1 Fn{od P itio b1 R laho3 i R 3o e 00 3001 viEh)

under ar gon m xture was stirre room tenferature 110
mn and wheaddodhd Wessoadbachnd itk mixeurs olas iined mastedempdrituiefdOd Bogadcesat )

and brine. a s dried and the solvent evaporated u der

reduced B‘PQI‘SSP@ a‘i’ &}eéa% YﬁE‘F ey %Yj‘PB’;?“Ef}rHIIS’H’éEGS@?Eg&BWSH‘ﬁ&“SHE ff%‘ BF oduct

el uted wiyh eﬁg\ﬂtéﬁﬂbﬂ@ﬁ@l\ﬂ\@a@& Ple D@Wia?eﬂ@as@pérﬁ%ﬁ%dnéﬂ'\ﬁd(35%r:M§3 dInder

0.78-0.85 (m 6 H), 1.54 (m 12H) 1H) 0 (m

3H), 202tedgged la'pgsuregtojgy\zﬁthg sitle m)mpound 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, 1H), 6.6 (s,

1H), 6.9-7.5 (m, 11H), 7.8 (d, 1H).

Examples 2-9
25 The following compounds were synthesised by the procedure of Example 1 using the

appropriate starting material.
Ex Compound NMR SM
2 (300 MHz, CD;0D) 0.9-0.95 Meth
(m, 6H), 1.05-1.3 (m, §H), 1.4- | 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)




WD 02/ SOOI
-4.09 (m 1H),

%f)%/sﬁrﬁgn i

4. 0l

6.96-7.0
8.05-8.1

PCT/ GB01/ 1| SaS. |

-89 2H), 3.5l
4.54-4.69 (dd, 2H),
7.03-7.18 (m 3H),

5 Exanpl es 96-97 Th

-3.84 (m 4 H),
5.51 (d, 1H),

7.25-7.42 (M 6H). fARf ARAM 2.

f ol | ow ng conpounds we

6.68 (s ,1 H),

3.9-3.99 (m 1H),

synt hesi sed by the procedure of Exanpl’é ‘95 using the appropri ate starting

mat er i npoundNVR and mf zSTVI96. =0 76-0 85 (m_ 6H) 1 00-1 52 (m
(12H),E)x 55 1 75 (m 1H), 1(95- 7(31)91‘([Hz,,Cm€)D)38$5«08~5 N-| MethNp. 20
s, 3 585m4,.-40 , 14,,.03-4.13
(m 2H) qu 2 1 (s @h@fﬁ ?%7]86%& ip{h)%@ 15957 1
(m3H), . 401 (M A9 (m 2H?§\I §HS’§ isﬂkbrs bﬂn Jﬂsl(s76C 397~
~(600 5-0°82 (nﬁ - , 4 ((brs,
1H;3 g 8 (s, 3H)23|_>|§3~ He~ g ? 082%24 2(]{)2'#@473‘%@1‘]3 71(8%31(“—1),;') D- P~
~ . 87} 4. m , 4. 54- m , 5. p g, 1
6.87-7 3H), 7.24-7.40 (m 7H), 7.43-?‘.{2&67(2%{%%)@"?.38@8 084 (m 1H):
m z730. ilne: Tetrahedron; EN, 49; 47;|8893.4 ¢108p- 11064 10 E#anple 98
1 1-Di o f\/l 3- pthyl 5= nhpn\ll Z- mafh\ljhi n-R-(I\Lf(P\-z—g('I\I'-j 2
f ~h~dr o h=phdeghor | ~hyl } car bamoyl ) bp @9|War®az@9mﬁﬁ%&m | Mgh4| 5
tetrahy - benzpt hi azepine To a solutip
1,1-dio tyl -3¢t hyl - 5- phenyl - 7- net hy {}ﬂ H)SIPI\}-?@FO Pp_, %T%‘ - 5’215
%(gtgoz yL)é ~Eggrﬁl]etP%£ } cerbaTzﬁLXH?GZ%gkqambamﬁxbﬂ%ggoxy I
-2,3, ahydry - benzgt [oi azepi ne (Exanpl e ; nmo in
et hanol i HO NHﬂWﬁol)l PG PR 684, 210 S Sided dlat ocj? M
aqueous 0.2% , 0.4 The reat X a irr at yoom
t enper r 24 hour s 3”AC€t iXcaci GHQ %??Qyﬁg i%% é i%@héolﬁent WAS
evapor er reducedcpre re and the ﬁH)dME@mBH)GXiﬁaQHEd wi|t h
DCM wat DCM | ayer was arated, waphed with brine, dried and
evapor af ed under reduced presSure. Recrystallization 5 of the resildue fjom
DCM et h ipetrqq@umetnr gave the titte T e 2o T W VR NBHO
MHz) 0.}4-0.823 ( 6H) , 0 1.0-1.70 (m 11H), @839)6@7(5?% { ,)’]3»".016 ésm BH) ,
ggg? 41|(_|)m g Hm 3\85 (@n O4H), 4. 58 4166(51 (IQIIEI) gZJi%)rs ,2H3.6d, n31:9|-|),

: S : y ¥ m z
716.3. L0 Exanpl e 9}4(99( d-Di bx ol 3- by yI-3-e.&’5'/ %Dp‘hé%w ’ﬂ&}rétor{?tkio-& N
((R) -oct AN -f [(hydroxy) (drhoX¥y) Nptiosphor yl ’rﬁﬁn@g [BREYH 4
~benzyl ) car banoyl net hoxyl - 2, 3 5-t et rahydf o- 7. 5b§ﬁ ﬁ?hlazeéFhe Tq a
sol uti on of 10H), 7.9 (s, 1H)

1, 1- di oxo- 3- but yl - 3- et hyl - yl -7-methy[thio-8-[N-((R)-ec-{N 1§

[(dl eth JAY n!ﬁ enhnr\ll et h\ll ] Ca__r ban‘n\ll

} benzyl gigannylne hoxy , 3,4, 5- tetrahyd QN¥S§)%%9£%QﬁK%&@H?ne @ﬁghp e
o S “@eg Skl s |
teﬁper ure fgr 3 dayg, gt CI mas adj&d(@mdﬂﬁhéfh@B(emBHbvaporatei
under duced pressure crudg prod p tii ve HPLC
usi ng CN and ammoni um 20 ace buf f er §(§ ﬁ)aésﬁ ggﬁéﬁﬁa]gﬁa Ve the
title cpnpound 11 ng (881 0). NNRY(600 Mz, §Dﬂ§p83%d7ﬁg 84 (m 6H),
1.00-1.BO0_(m 7H) 1. 40 1.65 (m_4H), 2.17 (brs, 2H), 3.51
(d, 2H) : 4. 0.9 dd, 2H), bwMBZ=(788.91H), 6.72 (s, I1hieth6]96
(t, 1H) m:) 7.32-7.36 (m 2H), 7.40 (& 1H) ,
7.45 (d

1,1-Dio 5-p nyI 7-methy|thio-8-fN-((R)-oc-1 N -f

(hydr ox oryI yIIcarbanD/I

| benzyl , 3,4,5-tetrahydfo-1 5benzot hi azepine Tq a
solutio

1, 1- di oxo- 3- butyl - 3-et hyl - 5- phenyl - 7-net hyl t hi 0-8-[ N-{(R) - oc-{N 30

[ (et hoxy) (et hyl ) phosphor yl net hyl ] car banoyl } benzyl ) car banoyl net hoxy] - 2, 3, 4,

‘5t et rahydro- 1, 5- benzot hi azepi ne (Exanple 97; 85 ng,
m) was added at 0C 1 Maqueous LiOH ( 1.17 m,
reaction mxture was stirred at

was added and the sol vent evaporated

0.12 mmol)

1.17 nmol ) dropw se.
room tenperature for 20 hours.

in MeCN (2.4
The
Acetic acid



wo o2naoow PcT~csonoss~a -91 under reduced pressure.

purified by colum chromatography using DCM MeOH Et 3N ( 100: 15: 0.2 and

The crude product was

| met hyl | car bano | ~~

benzyl ) c BExbi
solution o

1,1-di 8

y) phosphgy
}benzyl)c

X &

.

gret hoxyl

Eﬂ%ﬁ&‘ﬁbxv}- 3.4 5-tetr

L

reaction m xtur

was evapBEYeLy

amoyl met Noxy
1 02; 72 mg, Ol (DSB[OMI—butyIHS BﬁM §-phery)-Masmadt £HH (A ]35&13(131 ).

eI o oRyl i

b nzothi

-2,3,4,5-tetrahydro- 1, 5benzot hi azepine 5 To a

100: 30: 0. )y @=ofduent to give the title conpound 62 ny (7?@”0%{&&30@
0.75-0.84 (m 6H), 1.0-1.70 (m 11H), Zgl5 (s, 3H), 3.22 (brs

(d, 2H, 360390(m 2H), 4.70 (dd, 2H), 355(5 lH) 671(5 1H), 6.96
(t, 1 H) I‘L{nl ’)uL 7 23-7-38 (m—5H) 740 S ( ZH),
mz 702 § Exaan e 10 e fol | ow ng conpoun@myﬁphggéggéocﬂ/ t pMeth
procedufe of Hxanple dalsi ng th% appr opr ok L. |42
ExConpofindNMVR |( 600 ; She-m z SMLO L~ %ﬁggoigg(ﬂﬁ%%ﬁ 1.0‘5-1.55
(m 15H], Ex- 4N ~0 c@"+ 0 Orﬁ ~ ~~~1] 95-(in, 98D (215 AHPH), 3. 115 (|s, 3HY,

" 3.24 (bys, 2H), 3.40-3.50 ( HN™3. 66- 3. 86104N 1_# -4.69 ((dd, 2H),
5.42 (s| 1H), 6%73(5, 1H), 6.9@%, 1H), 7 ?% ”Aé -@3782;?55?63 9 (m 6H,
7.43 (d] 2H); 744.3 10 Exahpl e 102 47 ABa. 2H). 5.45 (s. 2H
1, 1- Di oxo- 3- but ybn 3- et hyl - 5- pher ~| - 7- met hvl t 5( qf ) (s, 2H),

((R) -oc LN -fdif- (t-butoxy) phosphoryl net hyl 656%&&1@169575(11H)

~benzyl ] car banp~t hoxyl - 2, 3, 4. 5- t et r ahydr o- l,%k}gpﬁgt hi azepi ne 15 To a

sol uti of of 1,|1-di oxo-3-butyl -3-ethyl -5-phefl methylthio-8- [N (J(R -1
phenyl - 19- car foxymet hyT ) 0 (500 MHz, DMSO-dg) 07-0.8 | Meth, |
car banoyl met hgxy] - 4, S/t\ of benzot hi azepi ne ?Exanpl e |38; 8
Irng, 0.131 mggl )3a 6 I‘% hor /(meﬁfﬁy@rﬁ-héégﬂ'&ﬂ) %Q}[t 63EN; ?28
;19921 77-8Q; 37 N0l mmo in utfi di ne
ng, 0.262 mol|) anﬁ BTU (53 n’@) 164 mo f %ﬁéﬁggﬁ gﬂ) %ﬁ%(ture was
stirredfat roorm 0/t epper at ure r 2 hours| aagq Y, Biehd, THg6Fqkyverft was
evapor afjed under /reduced pressure and the ¢rude groduct was £ur|f| ed by

col um :hrorrato'éf?aphy usi ng DCM MeOH (100: #}HaS$-&l §dnt 1L .gi 81t hd titl%
conpoungl 92 ny (86%. NVR (500 MHz) 0.77-0 ?ﬁ( ?3 75 (m 261H) ,
222 (s| 3H), [2.10-2.25 (m) 2H), 3.45-3.90| (Y Sr%aﬁk%més HJ‘) 5.52](d,
1H), 5. EEﬁm&mék@d of@n&ﬁarfoff ZFu}lH):d Il\)igﬁétpﬁltatlvéﬁPLdusQ{‘ o MECN 4l a nﬂn af- 48 (M
8H), 8.12 (d, 1H); 25 mz 70 butyl') +2H] WO U2/ 500; 1

PCT/ GBI | Wew@SBthfer-(@f%E)(mﬂl@tl 03 1 1- D| oxo-3-but 1-y

3- et h~phenyl - 7-nmet hyl t hi 0-8-fN- ((R) -a-~N - fdi - (hydroxy) phosphor

Rnyl 1)-a-{N' [ di-(t-butox

e i ne (Exanple

The
atu e fo urs. The. sol vent
frarahudsogl, %m@ﬂ@%ep@et% thad: n

DCM wat eggs, 16'3%& 0.15 mmol) was dissolved in a mixture of THF and H,O (2:1, 3 ml). LiOH (7 mg,

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

15

20

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),
3.15-3.45 (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,

1H).

Examples 11-16

The following compounds were synthesised by the procedure of Example 10 using the

appropriate starting material.



10 organic | ayer was separated, washed with brine,

dried and evaporated

under reduced pressure. The residue was suspended in ether and the crystals
filtered Q) &6sithe title conpound 60 ng (97% . NWVR (500 GB&@@Cﬁ
0.70-0.80 (m 6H), 0.99-1.61 (m 8H), 2548 (s, 3H), 2.804. 4. 80
(dd, 2H), 5.65 (d, 1H), 6.71 (s, 1H), 6.80-7.02 (m 3H), 7.15-7. 35 (m 6H
7.48 {d, 2H), 8.50-9.20 (m 2H); mz 704.3 15 Exanple 104
1,1-Dioxn:3, 3-dibutyl -5-phen~-7-neth-rlthio-8-1 Nf (R -a- (N -~ 2.
(nethyl)G%&Iﬁkﬁngﬂnmdphor h@AR SM
| ~yl } cwh H-berzayH-carbarmeyHrethexy—2413 ﬁﬂﬁ Sherzo H‘ﬁ%bpin
e 20 To|dsl ut of ((613552(36) 076 O(m 6H), Met
" 1, 1-di ojo- 34 3- di yl t Higos1 BA&L( Ay, ¥ 40Phesyh; 1' | 34
car boxyrfet hyl ) carpanpyl tetrahygﬁo 1, E benzotﬁlazeolne
EEé?an; 1; ho GE’ 45 ggvﬁ9£$Géﬁﬁ%Hﬁgﬁ&BpﬁS@ﬁnpet1yggnanet
% i m Act ag , ; 8;.8 5 added a
0C 2, 6-ljuti di ne (20 ng, | 9 and TE%%p(gégﬂblge iéq%ﬂﬁ%?§ er
argon. The feaction rgxtuwre irred gt1H)009%23 5t @MEHyt ur e for 70 mjn
and then DCM was added and he sol ution washed with water and bring. Th
organi c |l ayer was dried ahe sol vent gqvapor ated under reduced p|essur|e.
The resijdue|{was purified By £ol umm chrongt ography usi ng DCM MeCH ([L00: 5)] as
el uent tlo give the title conpound 67 ng (|92% . NMVR {300 N+2170.74-36 (m
6H, 1.012 60 (m~J18H), 1.802.05 (m 2H), (@mon()wsm:soﬁ (JH) (1$)0- HMeth
3.47-3.80 (m 4 3.88-4.10 (dd, 2H), 5.[52 (d, : 1%%
6.95-7.12 (M 3RV ©013-7.42 (m 7H), 7.4@%@9%12@&5%@& 16| 6 1
mz 772(4. 0.Q2//50F 151 PCT/ GBA | OSSSH I
1, 1- Di ojo- 3| 3-d buﬁ~5 phen§§p7-nethylthicf%gfﬁfﬁﬁggﬁ%(iQ§D’3750x&
(R~-a-fI{ - (2- mePcapt o 0 ; x1) | 2H), 4.60 (ABq, 2H), 5.40 (s, 1H),
carbano)llbéanIIcarQa t -~,3,4,|5-t ereahydro- 1, 5- benzot hi pze ine
To a solfuti ¢n of N 6.50 (s, TH), 6.95-7.45 (m, 10H),
1, 1-di ojo- 3] 3-di butyl -5-p | -7-methyl t HiOsB[ N (R -a-{N-[2 5
(triphenyl met hyl sul phanyl (t-butoxycarbony yethyl ] car banoyl } benkyl)
car banoyl ne 1hoxy] 2 3 4 5 trahydro-1, 5-benzoth|azep|ne (Met hod 9fL; 37 |ny,
0036 ! I) - uvlvu \.L lTI} WatS auuud ot GE ef—atoh
bl anket i|fld. | The i ce h was renoved and KﬁFrPF§P§@ﬂ£ﬁ% 4§$hzde a¥ethd) )
was addg¢d. The NoM Xt ure was stlrrquﬁ@nQ@gnlggqggqg;qmg fof3@ hdurs
and thep the s di?’ t ev orated under reduced pressure. The 10 crufe
product |was repapgfl ve HPLC [Bsith. MECRISar(sl bndab (brsatet at g
buf f er 40:60 to 60° 40) gi ve e,k 6 ng| (59%)].
NVR (50? y, CD30D) O. 7\%0 %@ ibgg‘kﬁﬂ’ncﬂ%g%aqé % 3H)\,
(2d57 gH)’z z(3n652(H) i a)4 rs E 3. 61 Co}ﬁ 866 (8, IHb‘|)65(ﬂ(s5§I({§t 21 H, 4 70
S1 J
7.25-7.43 (;m 6H), 7.50 (d ~/z 743 6495%55@@8. e 758ds D f o| | owi g
compound_was$ synt hesi sed by the procedurg of Exanple 105 using the
appr opr i|dde star RNQg material. ExConpoundNiVR;0B)0.79HESS GR3EHD), 180d piVeSMI06]
~0.77-0485 1 03 1.28 (m 8H), thq;}~" ~ = ' S. ~ HL 38-1 (m
4H), 2.15 ($ 93Ho ~0 i ~ N3.5(( O@Mgﬂ)slg%ll(@ é)“% 3. 72?
(brs,12K), 4 (dd 2H), Esﬁﬁ)( 211 B,60% By 375 ThR, | 6 98 (.
1H, 7. 12(d 25 7. 43 7. 49 g T%z Q % % Expnpl e |107
1, 1- Di ojo0- 31 but 2H) 455 (ABq, 2H) 5 55 (s, 1H),
3i et hyl {5- phenyl - 7 brg 2- R) -a-( X Y- moyl | )
et hoxy) 42, 3|4. 5- tetraH@dro- NB. benzotluaz%ﬁﬁﬁé’¥%9§@§6+%§ﬁ8ﬁ£%%
1, 1- di ojo- 3{butyl - 3-et hyl - henyl - 7- brorvhﬁ}@gn{N [ (R -oc-(t
butoxycdrboHyI)benzyI]
car banoyl } et hoxy) - 2, 3, 4, 5-tetrahydro-1, 5-|benzot hi azc: pi ne (Met hod




25 90; 77 ng, 0.108 nmml) in DCM (3 nil) was added at 0OC TFA (0.75 m ). The
reaction WO 02/ S(101 PCT/CB(11/0SSS-4 -94 m xture was stin~ed at room

t enper at uj, h and 45 nun. The solvent was evaporateg4 taguced
pressure fal)vndfr ﬁﬁcr ude product was puri bed by preparative Hw{ﬂ)saﬁgg MeCN

and ammoni um acetate buffer (40:60 to 50.50) as eluent to give the title
conpound—60 ng (82% . NVR (500MHz, CI')R()D\ 0.75-0.85 (m_6H), 1.0-1_25 (m

4H), 1.40151]64 (prdH), 5 2.75-2.90 (m 2HCD:OD@.7%0.85n, 618), 3003, Hd/etim

oH). 4.30-4. bH). 5.43 (s, 1H), 6.9 05,7,13 L)
7.H)23-7. (h 6 7@15(d 2I(-|)S 7H?32 (s, lléé( rlf%)’ééé F@Z%ﬁ‘l}é 108 5%rhe

foll ow COpmUDA synt i sed by the 2:)[5) gduy .29 (sEx@ayBle (BR7 | usi ngi
the 10 appropriate igtapting . oﬁdNR/R % l\/&? éDS 0p) and
tHeo (Aqu 2H),$.60 (s, BE) ,

m zSMLog~ ~(. 78-0. 85 %:@

1.38-1. AH). 1.87 3 S

2. 77-2. Em 1E)|) N2. 8% 2. 94N Z@Z@(S gﬁﬁ%"%ﬁ%ﬁ?‘g%@lﬂ)
4.53-4.59 (f 1H). 4.68{dd . 5.66 (s, 6.71 (s, 1H),6.98 ({, 1H)

7.12 (d,| 2H)f, 7.25-7.31(m ,732736(m2H) 7.40 (s,1H), 7.49 (d,
2H); m z| 756. 23 Exarrple 10971, 1- Di oxo- 3, 3-di butyl - 5- phenyl - 7- net hy| t hi o-B-1

Nf (R)- =2 (meth X (ethyt)—phosp EF>E L
car banoy] 654 hyd benzxl | car banmoyl net ho @ﬁ%b?);? Ex‘?é? alﬁglgro 1 %/Ief%
i aze¢nt e~z ay sol ution gf 7.20 (5H, m), 7.15-7.08 (3H, m), 70

| § 5- ph NV hyl t hii
y5 g en S}éy?tte? 9‘&9)?§r(gl({imé’-%‘g§?é§8ﬁ%§epi ne

2: 180 ny,” 0. 122 g ¢ t hyl
2 To0 0122 skl ot 2L (kg mgranerg o o e
ddéd 2, 6-1utidine (26\ng, 0.244 [2@Hmm)| 32382 BHUM)S16kvg, | 0. 159|

ey dblut ed w reaCtT?;XLE{ﬁtﬂaiO@é@ffn@@hﬁés W ERSRGER: - Tor nel

h&droxy

( Exanpl
(Hel v.

hen diluted with DC
dri ed angd—TTEe sSorvent was cvapordat ed unaer reaucea pressure. 1Ine restdaue
was purified by colum chromatography using DCM MeOH (100: 7) as eluent to
give the Exddxgea rrpound WO 0 2/ SO0S1 PCT/ GBO/OSSS t -95 67 ng (9270).
NI\/R(600 , - Q. : : H) I’I,.82198(m 2H) ,

@Oy brs, 2H), 3.89-4.02
(m 2H) é)rliﬂwﬁféﬁwl)%@oam@yl%?tﬂ(&xﬂ 3"?j)4:5 @tl@ﬁy&% 1 @Hénzo@llgz%pﬁe?Z (m 2H), 6.95
(t, 1H), 7.037(d, 7. 1Z2-7.19 (m 3H), 7.22-7.26 (m 2Z2H), 7.32 (s, 1H),
8.11 (t5 1H); hl-/llloﬂ@a -bB6y1- %etE)daithyl Iﬂblomo 8- [N-((S) 1'-phenyl-1'-

(lrrét hDvIO;(?IH?/tB?X %Hgfgqm]&p%ar%m }nae&f; rbmtyl? 58tet%ah|§/|aro( B% benéo’*xazepme (Method

| ~) - 4- h’ r 45, B e 02V | ERGH 3R Vi TBVEOHYIHR ( B RritAHE RS NoAribn P AASRNI azepi n

e

hydroxide monohydrate (12.6 mg, 0.29 mmol) in water (1 ml). The mixture was stirred
occasionally for 30 minutes. 2M HCI solution (0.3 ml) was added and the water layer was

10 extracted with DCM. The organic layer was washed once with brine, dried, filtered and
evaporated at reduced pressure to give the title compound 48 mg (82%). NMR (CD3;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-
5.55 (m, 1H), 7.02 (brt, 1H), 7.08-7.17 (m, 3H), 7.25-7.46 (m, 7TH), 7.52 (s, 1H), 8.43 (d,
NH); m/z 643.5.

15
Examples 18-21

The following compounds were synthesised by the procedure of Example 17 using the

appropriate starting material.



10 To a solution of

1, 1-di oxo- 3, 3-di butyl -5-phenyl -7-nethylthio-8-{N-[(R)-a-(N -{2

[ (et hyl) phosphoryl J et hyl } sz

car bamyl?giaﬁbd?oxybenzyl]car banoyl nmet ?f)xy} 2,3,4, 5t etralﬁ%/rcgo /O“Nf)enzot hi
azepi ne (Exanple 104; 37 ng, 0.047 mmol) In MeCN/ MeCH (4 M, 1:1) was added
1 Maqueous LIiCH (0.8 mM, 0.8 nmml). The reaction m xture vvas stirred at
roomtenperature for 40 mn. Acetic acid was added and the sol vent

1, 1- di oxo- 3, 3- dlbutyl

evaporatq@gmEgEE;T&-reduted—pressurer—$hegﬁgﬁirrTn1mhﬁn—ﬂMﬁs'pu.rrr by
pr epar atli g VecN and anmoni um PR f fer (40: 60 and ng55)
as eluertyg o glv the trtTe conpound 35 n M-, 00 MRz, -~ COBREd,
0.78-0.85 (m 1 06-1.28 (m | IH, 1.39-1. é? (m " 4H), 1.72-1.85 (m

2H) , 2. 16 (< 24 (s 2H), 3.40-3.50 (m 3H), 3.65-3.84 (m 2K}, 4 69
(dd, 2H|, 5. ﬁ@r 703.0(5 1H), 6.76 (d, 2H), 6.99 (t, 1H), .13 (|d,
2H), 7.232-7. 33 n1 s, JH; |mMz 760.27 Exanple 111

1, 1- Di oqo- 3|3-di but yl - t hyl thijo-8-(N-1

(R-a-f(JR-N -(2-nethyfsu| nyI-1carboxyethy|)cdrbanp~lbenzyl )
carbanDyInethoxy)-2,3,4,5gi9 rahydro-1, 5-lbenzot hi azepi ne 25 The title
conpound wa$ separated as pr oduct fron1the synt hesi s of Exanpl e|108. |NMR
(500 MH4,_CP30D) 0 78-085 (m 6H), 1 .02-11. 60 (m 12H), 2 16 (d, 3H) 2|53
(déZBI(—l),ler?. ()8-H§% (m (éld_l) 2|3_|) 24 (20 (2|d—|) (€O . 1x-0.9Q Hn, 6H)(;1$>é(\(/ Me,t1:_|)2|—|),
4. Y , 11H), 5 7. . 1.1

7.12 (d| 2H) vot. 7.47.(d, l’;%(,m’r?@’ 1331540 emgndD | Le2

112/ S0(3; 1 PCT/ X 1 /0 - 96 pl e |1495 (s 3H), 2.85 (bIS 3H) 393

1, 1- Di oMqo- 3 3- d|b oh hyl t i o- 8 ﬁi é;-g g 3 (8- neth

| t hio-2 [ca, rboxyprop I)carb IIbenzyI (brs, 2H), 3. 3 (m, 2H 499

~car banijoyl et hoxy) - 2, 3, 4, rahydro-l, n3 ?; p solution of
1, 1- di 0qo- 3|3-di but yl - 5- phenyl - 7-net hyl t Hi 0 ?gb(ﬁ} '?ﬁ§:§gﬁféﬁ-% -(B

met hyl t Hi o- 2- met hoxycar bonyl propyl ) car banoiH)] 684 Ziy 1 H), 707(d 2H)7’5

} car bangyl mgt hoxy) - 2, 3, 4, 5t et rahydr o- 1, 5-benzoth|aze |ne1§ 1; 68 |ny,
0.087 myol ) |in ethanol (5 m) was added at (gcC.
The readty M XtOLEe Was StiTTed at Toom|t rSIAGEL C
acid mas:%f ed a l he sol vent evapor at ed und dﬁ%ed ﬁ%EQﬁ rﬁghﬁc

ci ~de prjodu¢t v@s ur|f| ed by preparativeg H—E.@uﬁi)ng%ﬂ@ﬁi amlea)mmmwn
acet at e [buf fl g, 4O~ o 60 0¢ as el uent i the npounhd 52 ing
(76% . NMR (500 M—IZH -0. 86 (m ?61958 gilﬁb %é% ﬁgh) .40- 1. 58
(m 4H, 1.84-1.93 (m ' 1(m %brSZ ?133?6%% qﬂzﬂjl) B. 26 (s,
2H), 3.7%6 (brs, 2H), 5. (n1 lkb 4. 6. 73
(s, 1H,| 7. (t 1H), 7 14 27-7161@(13(311 .6191)54?(r49HM712H; m Z
770.16. |15 anple 113 1, 1-®™-éxo- 3, 3-di but hi p-8- (N f
(R -0c-4(S){N -(2-neth Ithio-l carbox~retH%T¥§a$§§2B§h%beﬂ§hP¥£6

| car bangyl thoxy)-2,3,4,5-tetrahydro-1,5'p@ngmgﬁjagz @JQH n@@ljtion of
1, 1-di oqo- 3[3-di butyl -5-phenyl -7-nethylthio ) cc- ? 2 20

mer capt 4- 1- arboxyethyl)carbanDyI]benzyI} noylnethoxy) 2 3 4, 5 tetr hyd
ro-1,5 zothia rme—(Exanpte—+06,—15 ot T{t=5
was adddqdso¢di u t hoxi de (0.104 nunol i%BgyyﬁﬁhFiﬁgﬁﬂadg7?%§x ¥¢%ﬂ

i odi de (}J0. 16 nmoD under nitrogen. The re&ﬂﬂlDOJHMK@ﬂHH{M@$9$KHIrej7at rjoom
t enper atjur e plg/oAcebgﬁ aC|d was added. The sol vent was evapor at gd
under rdduced pfeskure an due wasTbh et @ s, JH.2-850seM wat er . [The
organic |l ayger was separ ft ed, S ed W th ne, dﬁ egg H€ at ¢d under
reduced [pregssure to give tk itle conpoun ny : MHz

duced i it bgdhzlg"s Seo %ﬂ??@%

CD30D) (. 7548.30 (m 6H), 1.03-1.57 (m 12Hy)), 523 1ABGs2HBE)28 R, 1HD), (5, 3H)|,
+2.83-2.30 ( 1H), 3.0- 3.25 (m 1H), 3.2

4.58-4.43 (M 1H), 4.72 (dd, 2H), 5.64 (9, 6!1%5 1%975296(@1}5»@%9@1@ t, 1H),
7.12 (d,] 2H), 7.28-7.52 (m 8H); nlz 756. 2y 397 (¢, Y6 RIYIE (m,

" PCT/ GBOY ( '5.4_-97 Exanmpl e 114 _

1,1-Dio 0- 13- dlbutyl 5- (4 chlorophen | ) -[76Hpet hyl t hi 0-8-f N (

(R) a-f N u.u H-beazy

}carbannyl FWBX@%ﬁ %E%n%“f,t éﬁé gﬁi 5- benzot hi azepine To a sol ution of

5-(4-chl orophenyl)-7-nethylthio-8-[N{(R)-a 5

[ N - (t-butoxycarbonyl nmet hyl ) car banoyl ] benzyl } car banoyl met hoxy] - 2, 3, 4, S-tetr

ahydro-1,5 benzot hi azepi ne (Method 102;
was added at OC TFA ( 1.5 m ) under
r oomtenperatur a for 2 hours.

stirred

at

179 ny,
ni trogen.

0.164 mmol) in DCM
The reaction m xture

(5 m)
vas

The sol vent was evapor at ed under

reduced pressure and the crude product was purified by preparative HPLC
usi ng MeCN and anmoni um acetate buffer (40:60 to SO:50) as eluent to



10 give the title conpound 77 ng (63%. NWR (500 MHz, CD30D) 0.84 (t, 6H),
1.10-1.22 (m 8H), 135 1.45 (m 4H), 2.34 (s, 3H), 3.19-3.27 (m 2H), 3.55
(s, 2H) : 4.67 (dd, 2H), 5.61 (s, 1H), 7.09- s3H)
7.27- % %é , o 47 (d, 2H); mz 74§.03 (MNH3). Exarrp% F(%fgﬂ“%?
033d|propyl 5- phenyl - 7rrethyth|o8fN-~

ox
f (2 sul phoet hyl ) car bano 4- hydr ox~rbenzyl carbanoyl net hg §/\6

5. 1 Ryritiad byr RrenarativsaIP b wiag ap MRCN amancasim epelsie Bptter Yaradient (395 to
0X
5-1

(?0):%1%&&59pyl S- phenyl - 7- et hyl t hi o- 8- car bexyrret hoxy

, rahydro- 1, 5- benzot hi azepi ne (Method 11 S; 0.050 g, 0.105 mmol)

n DVF ( 4n1) WasaddedZ{

(2R) - 2- anuno- 2- (4- hydr oxyphenyl ) et hanoyl ] am no} et hanesul phoni c acid 20

Met hod l 7 g, 0.135 mmol) and N net hyl norpholine (0.040 m, 0.363
{ d H ‘- i Be&h s TBTU (0. 044 g, 0.137

nmol ) added. ) WO days before the

sol vent w]somvmﬂimélﬂ:athadmrvlmﬁhmwédMésamhedro'{’h@breemtlnimpms purified by

Compound | n 0L Baitgegasing g8 el feat o DRRRCCINEC-B0f-5PaeEE 0. 86 (m
6H), 1. O§oho [Ngllgaf'?phegoyljlirr(eﬂuox?@&bo@lﬂ&&?l)@a?oz(ﬂéyl%ﬁ%oxﬂ $343.80 (m 6H),

470(ABd 1H) 3H), 6.80-7.05
m 3H), tevrahﬂhq-lz‘sbc(n*zpthﬂaa)epme (Methpd 6111y the provedere 30 ExampleHy, exgenzhatghe 1H)

ODﬁ% atgx( %W%ll W% agtééi gﬂg@P@gﬁQ{H@?P‘ﬁp \%asgupﬁe?l by preparative HPLC using

( R) - cx- f M M@C@I/Qﬂfﬁ&sﬁﬁlhhadéka)r@arﬁ&r@pmhént /95 €b~100/0) as eluent. NMR 0.75-0.83 (m,
roxybenzgl | car banoyl met hox t et rahz/dro 5- benzot hi azepi ne To a

sol ut i on6R} 10-1.28i(ex 6H3, 133")/1 p? éipy?PHBlélﬁean - T ﬂy’lpt(ABér@ﬂbérééo&%réﬂhoxy 5

%Cl\/I& ?4Sn#])?ﬁ \rr‘\'/aaég @ﬁ&eé}]?ig@&?@ ?72@0‘( car%g%d% E(Hly%ig%o@g% %@enzyl larn Ing

(Met hod &3.1.0. 036 g,. 0.136 Mol ) and N—rret hyl mor phol i ne (0.040 m, 0.363
rr1nol)1. The m xture was stirred for 5 min and then was TBTU (0.044 g, 0.137
nmol ) added. The reaction mixture was stirred for two days and then was TFA
(1.5 m)paddeR23After 1.5 h, the solution was diluted with toluene, 10
before t t was rem)ved under reduced pressure The resi due was

puri fi edlbDipxe ‘ 3 5 efpdi(®- buffer to give

the title_ ,como nd|n002 0 9 9%. a |te SOlhdr R ( DMSO- d6)

0. 60-0. -1' Qe n. arba l a D lme 0 N )- tra l‘-:];: -~'§ \® 4.70

( ABd, 1I—Qmm€,n§§1£dﬁ8d 1H) . 560(d 1H). b.70 (s, 1H), 6.807.05 (m 3H),
7.15-7.50 (m B8H), 8.35 (brs, 1H), 8.55 (d, 1H). 15 Exanple 117

1. 1- D2®xo0- 3, 31,d|fIrnmc913 tenrdrfeﬁtwl ?ph@tyﬂramomorw\{ (SR -phenfl-1'-

N -(2- suI ar bam) n

I car barm w bng?y "%%?’% yq'oc’i%< ét%%méx'g OnL3En A iareRine xample 17 48 of
]2-, 1- di ox@g30. 3751119&51)/5“@2 pheEtradestBhbeX icid- (Qahtg?@MW&ﬁxh@P}Wagﬂlssolved in

3,4, 5- tetrahydro 5- benzot hi azepi ne (Method 6; 0.020 4.09*10-5 nol )
| n DVF (M §2 m&gxngmgAz(_O(OS” ml, 0.30 mmol). The nnxture was stirred for 15 min at 60°C.

(et hod EBTCGREThe YOVE YD 1R b IR AR SLBRTRE S IR B035 Bhe 1 o
* 10- 25 ng@dlyent Wae evrapomwceatwa&lcsd preseude. fhie réﬁdua masammlfieh 2T prr@eraﬁBa'HP(Lm? 016 g,

4.98*10-5 nol dded. The reacti on m xt ure or 3 h and then the
sol vent WHRe # amFEI et I gL (B tor H@/@eaé. Lr&et waepiplisationed by
preparat ymﬁk FROH) at r tle
conpound”i z}%tfﬂf%%k'&h}?&gﬁ%\ﬁgw@ tg sol P?I@ ﬁlill\/%gé( Erﬁ 6%%?;5\&66@%%8&{)

0. 650. 802.8M3.(GE, 2H), 87 1bS02K 3. 512 (m, £H1a-72 @B, BH).2ZH8 (s31Hp7324brt( m 4H)

3.60 (s, B 4.70 (ABd, 1H), 5.25 (d,
1H), 6.5 557]89’1@5?%‘ % %’222#%%“1’1%% 9%%% 1H), 8.30-8.3Q (m 1H).
8.50 g9, 1H), 9.40 (brs, WO 42/30051 PCT/ GBBO JOSSS~ -99 Ex:anul e
©118 1 1-Di oxo-3-but 1-~yl- phenyl 8-[N ( (R -a-fN -(2-sul phoet hyl) carbano
1~1-4 hydr ox

benzyl ) car banoyl net hoxyl - 2, 3, 4, 5-t et rahydr o- 1, 5- benzot hi azepi ne To a
solution of 1,1-dioxo-3-butyl-3-ethyl-5-phenyl -8-carboxynet hoxy-2, 3,4,5

DI
- a-
4,

_-hQ.

(=1%




5 tetrahydro-1, 5-benzot hi azepi ne { Met hod 115; 0.020 g,
DIVF (4 nil) was added 2-{

AL T

[ (2R) - 2-
( Met hod

1.46* 10-4 nol).
5.92* 10-5 nol) was added. The reaction m xture was stirred overni ght and
then t heE

purified by pﬂ?@
the title conp

20-3 .40 (
(d, 1H),
1H) 15

Irligwas

4.63*

10-5 nol) in

4- hydr oxyphenyl ) et hanoyl ] am no} et hanesul %q%&'d%’g

g, 6.20a 105 mol) a
The mixture was stirre

renoved under

reduced pressure

N net hyl nor phol i ne

“for 10 nun and then

The 10

TBTU (0. 019 g,

resi due was

g5, O GO ESEL T, Bt o e

DVSO- db) was ﬁﬁscﬁvdﬂlﬁnm @dHnl) aad aBﬁbdZIIo a@Glu(rrm oBlitdium Byda@xfﬂe rhorph¢dmteZH).6 3.

, 1- Di OX?&?&E} gi& %éh?was gof{llilete

car boxybErxamk))esan@érm net hoxyl -
title conpoun
but oxycar bony

m@nég%';g aqanml vragfpb(? ). %egni’gglre s

d d t LC-
éﬁ‘%"é’%}‘é robon

4.65 (AB d, 1H)
:

N[[S) 2M HCI- solu ion
vl am nopheny

pged %caeorraaly af&f&égldéréjﬁgﬁrssg’ 2
((%c 3;\|1_'n(l) was added.

c-(R)

2,3 4,5-tetrahydro-1, 5- benzot hi azepi ne The

o SR R PO HERs TS BRAEa RS et h

oxy] 2, 3ethiea-wie Hely dhe leI51 @M&Hhﬁ%@@hﬁtﬁe\h%@ﬂa%% %c@&gﬂef&‘ﬁr@méedur e of
Met hod 109. NMVR (CD30D) 0.81 (brt, 6H) 59 (m

13H) 3. pepdpeireas ppHfied By Brepgrative HRLCHjng an M@CNﬁmnomH)n acgtagibuffer stedient 6. 83

7 7.26-7.43 7 7.49 (d, 1 /z 708.5. 25
Exarrpl &%%Ptf Ilo%fé)g‘&sﬁgg% di but yl 51£2] ( N'l-?t- but yl l(.ll’ei dleg ~hezylzl -8-fN
(a-(R) - cEK ldaenzsﬂl)

car banoyl met hoxy] - 2, 3, 4, 5-tetrahydro-1, 5- benzot hi azepi ne
1, 1- Di oxo- 3, 3Th¢ wafreyl&yetwawwacredtswerdmﬁ st eMe Ahe pragnicNayes suags dyied o

nethox C 2,3,4,5-tetrahydro-1, 5- benzot hi aze
i ne (l\/)ét ﬁf@@%@%&&&ﬁg?@g@%&?ﬁg di ssol ved in ¥HF (1. 5nm), HBO P
(0.5 m Eandcb,rng;ﬁ &2 mg, 0.064 nmol | NMRQEDIOB)E) Was added, mphe [gMt ufe

was sti 2 hours. The conpound was purified by prepariative HPIC

usi ng afp ni um acet at e buff el 102 M $Met
[ Z%CN/ [ buf f el 0§5e0i84eqn, GFH, 99-1.250 BOM $Meth
PCT/ GB1L1/ 1f1; ; -100 to 100/0) as e t tlel prodyct, 24 ngy
(829 . NWR|(OD3 D)J\&sl (dlr}? 6H), 1. gETA. 327%?(59}]( ﬁ&*p%ﬁ@ (As, 9H) ,4t7
(1'38_1%6 )76(§4 G 1 ( B'goé’ﬁ? ﬁé?j 3?@%45@1 ( Bg’ng%’ Sé,i:)S
S, . - m - . m ’
7.37-7. L12 (Im 2H) ;pe%o (d 1H); n~/ 2 41187(A5q, SHPr5ei55aﬁSa1an of Starjtin>z
Materials The starting n@rialsfor a ane either
commercfjally avail able o re readil 3%gﬁé§)a1?§p%§?/(%l%ol\n@a net hodg from
known npterfials. For exanple, the fol I(mung) 7ar.B83 oassSHY,g.4an il lugtrati +n,
but not{a Iimtation, of sone of thejs materials used in the 10
above r¢actfons. Method 1 1, 1-Di oxo- Bﬂl?fdtzfil 5§é§’h1ﬁ) 5- pheny - 7- brjono- 84f
-(eth clarbony ) etthoxxi=2,374; WW TT g ium
carbona1jzg(0.3 b 2.83 mmol ), 2-bronopropanoli’c ?f?#ﬁr es elr ( .fit 51]g,
0.796 mol) an e&rabut yI adgrm)nl um b ami),de3§-0.6822, gH),Q. D77(smTD| ) vvaslSaddefd
to a sofutiom
1, 1- di oko- 3- bu IH- 31 MS- enyI Qﬁé’rﬁﬂ%@ﬁ%’&mx@ﬁ%@)% 5t tetrdhydrod1, 5
benzoth aze 300 ¥ m09 3{71;(%]3) b Me (L0 m)[. The
suspensfon vvas heat ed un reflux o\ gpnlﬁﬁ qs Fl)en%é\lwas evapor at e

de nuxture

and thelcru 0 extract ed. S(ZIDGVIIHZ.CQ73 G ilHﬁié(MgSM), gvapor at ed
and purified by flash cl uomat ography 5 give the titlle
conpoundl 0.B46 g (95 % as a white soﬁﬁﬁm(‘?‘é %ﬁ)aé 6H), 1. 00-1}75
(m 8H)J 1.85 (t 3H), 1.70 (d, 3H), |3.43n3883, {56 LREINHS- 55 3.90 |((m 2K,




4.20-4.35 (m 2H), 4.80 (g, 1H), 7.00-7.10 (m 3H), 7.15 (s, 1H), 7.25-7.35

(m 2H)) 7.45 (s, 1H). 25 Method 2 1

1- Di 0x0- 346 ¥4 et hyl - 5- phenyl - 7- br onp- 8- f 0555

1' -car boxyet‘%y g0t -2,3,4,5-tetrahydro- 1L e %benzot hi azepi ne goJ/GBm War
u

ydr oxi de
(0.045 g, 1.13 nnDI) was added to a sol ion of 1, 1-dioxo-3-butyl 30

3- et hyl henyl -7-bromn-8-[1- (et hoxycarhonyl ) et hoxyl-3 3 4 5. t et rahydrq-1,
5 ben)z/o Hﬁazepi (Method 1; 0.050 g,| 0540864 GobhD. il H-E8 M. ( 4] 671-2 o5Methy |and

heat ed ¢gnder r x. After 1.5 hours ded| and of
t he sol yent S ved uq&qgr reduced p éséﬁrlgs rﬂ#’l 1ﬂl?ru e prpduct vé%
extract ¢d ( 4) ardbls 0, Q5 XB(m PAETY, GBf | | / CSF; -4 - 101

evaporafed fo give t | e ound 0.031 g &{215 ;&ﬁas white solijd. NWR
(500 MHf, QP30D) 0.7 o 85 (m 6HF, Q.98 @Bt 2Hp 5.49:5.52{m35_1 70 (m 4H),
2.65 {d} 3H, BIOSSS@ZH), 3. 45- 78078 <(q,| 1H), 6. 90-7. 35
(m 6H)] 7.45 (s, 1H. 5\MAthod 3 I 1#07P04 Bre, 3, 7.60- 718

1- Di ox0{3- but yl - 3- et hyl - 5- phenyl - 7- br|gmp38),f7.28-7. 46 émyTH), '7-% hox

c~yl nmet hoxy| 2 3,4, 5-tetrah~dro-1, 5-he t hyl
a- br _orm:l:henyl acetate (0.139 g), Na~C(d és (&)zgégéﬁdgﬁﬁi et rabuf yl ammpni um
brom de gﬁ. 34 Wer € added 10 a 30| r'%ﬁg_sgr(nl]ém, 1.0-1.3 (m, 5053 | Meth

1, 1-di oxo- 3} bu 3- et hyl - 5- phenyl -
hydr oxy{2, 3} 4, 55febr ahydr -3, 5- benzot Rz £AB165((MO48B/3LBD51; | 0. 200| §3 0.|442

mmol ) ip MeCh oT S pen S a u r ref) over nj ght
before fhe kol {enk MWI’ \,@ﬁu bgﬁg&gﬂ'ﬁ 36%?’e¢tirude pr oduct
was extifactpd (DCM HwQf ~dna—puri fi ed Qg[m{rayg @@hy

(Hex: Et @Ac-p: 1) to give title corpound025 a whife sollid.
NMVR 0. 6%-0.B5 (m 6H), 0(9% 1.65 (m &H)LH)3660(81&156(%(b12 3.50-B.80 (Im
15 2H), {3.7p-3.80 (2s, 3Hy;, 5.60 (s, : 5 ( 0-7.60(m 17H),
8.05-8.20 (pd, 1H). Method 4 1,1-Di oxé‘% ngg?rdeﬁ@r?{%"@ hehy! - 7- br ono-{8- f
1' - phenyl - 1} - car boxynet hoxyl - 2, 3, 4, 5 |taf, 7RhYdsPG 1118y benzot hi pzepi ne 20
Li t hi umlhydroxide (0 019 g) was addp to a solution of
1, 1- di 04283} bu 3-et hyl -5 phenyl - 7-|6:Bh8-88 (fo, 6H), 0.85-1.65 (m, | 623.3 | Meth

1' - phenyl - 1] - et car bonyl met hoxy] - 2 , 951 gL.I & - benzot hi pi e
(Method|3; p. 24 g?é 0. 3970{gf°ml) in T ﬁ%ﬁé{??gﬁ’fs @ﬁ'??'ﬂ"eﬁ 3 da?élet he
sol vent |was| Fews SFU £283Ba (e 16 UFs3-NUX] ure was
purified by HP(’i’togl e Ieco Ound0'215?§,{—[ %aaavvnte
Zal)id.3 E/RB gg)s?D) 0 o-% gmgoa(H), 0. 981)15.98 (5, i) o ; 30-7(1) ?o {rh
, 3. 05- m - 3. m 5 5. 8p- 7. m

12H). Mgt hod 5 1, 1- Di ox0\3./3-di butyl - §g%n65?15?0f@f %ﬂlﬂh% t hox cy

a~- -- bj nyl fret hoxy-?, 3, 4, 5-t et rahydrc-ﬂlfﬁ(rﬁ@}behzwmwmﬁime Et hyl
bronoac¢tate (0.13 m), NazC03 (0.40 g) and_t et rabutyl anmoni pm br om de
(0.030 ¢) wnreJadded to a solution of| 7-31(s, 1H)

1, 1-di oyGys3 ~ 5 PREnyT=7-TeToxys §x8YAT 5-1.6 6433 | Meth
2,3, 4, 54t 2t { 0- 1, 5- benzot hi azepi nca(y?’syntg%es?éy 8by t?}émb W)9616(%51 for
t he 0 8H), 3.24 (brs, 3H), 3.34 (brs, 52

:@Sw 2H), 3.6-3.95 (m, 2H), 4.8-4.95
N\
N
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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 compound 15 mg
(31%). NMR (300 MHz, CD50D) 0.7-0.85 (m, 6H), 1.0-1.6 (m, 11H), 2.65 (q, 2H), 3.2 (s,
2H), 3.7 (brs, 2H), 4.6 (q, 2H), 5.3 (s, 1H), 6.75 (s, 1H), 6.9-7.5 (m, 11H).
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30 carboxymethyl)carbamoylmethoxy]-2,3.,4,5-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

solvent was evaporated under reduced pressure. The residue was purified by preparative
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carboxymethyl)carbamoylmethoxy]-2,3,4,5-tetrahydro-1,5-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 reduced pressure. The
residue was purified by preparative HPLC using MeCN/ammonium acetate buffer (45:55) as
eluent. The collected fractions were lyophilised 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, 14H), 3.3 (s, 2H), 3.7 (brs, 2H),
4.75 (dd, 2H), 5.05 (brs, 1H), 6.75-7.4 (m, 12H), 8.5 (brs, 1H).
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d 1,5 A sol uti f NaOH (4.67 g, 116 | t
(1075 toREAE b gF B oot " " ° WoTe, o el T varer

1, 1- di okpyx3, éoﬂkguﬁgﬂ -5-phenyl - /- net hyl t DN(vR-gtdi@xycar bonyl -2, 3, 4,qpt eqr ah
ydro-1, b_benzothiazepine (Method 114: 15/45 g 28 71 nool) in EtOH (160
m). Th 344;%uti on WO 02/ 50051 PCT/ (GE0/MBHiz5017-0.9 08, i), d10ed7flavietBO | mi n

at roonjtenperature. e sol vent was rem)ved r.regduc ressurfe._and|t he
resi due| was pa%tl ti onpd Jbet ween Et OAc ang %ﬁ}w/gﬁ(ﬂm %ﬁ fgaﬁlé%us l|Rfer as
extract gd tw Et O/cpand the H‘?lmq aqu)cél ?Mﬂ”@fﬁrﬁ wer e
washed Wi th brine asd cone gi he t| npound (14.{28 g, {98

% as a|whifte powder. NWR 5 DM>@4()L4)5{476(54 @PBOS 79d. 9E{H) 0.90-1.50

(m 12H}, 2.20 (s, 3H), §r25(% 2H), 3. 3§H§’b7s_05_%(m,44}§)97_(2§_,7.42H), 6. 70 (s

1H), 6.80-7.30 (m 6H), 13.2 1H) .
(m, 5H), 7.45-7.55 (m, 3H), 8.2 (d,

1H)
45 (CDs0D) 0.70-0.90 (m, 6H), 1.00- | Meth
o) \?o 1.30 (m, 8H), 1.35-1.55 (m, 4H), | 41
“ .
HO J\ e 3.20 (s, 2H), 3.55 (s, 3H), 3.75 (brs,
2H), 3.80-4.00 (m, 2H), 4.40-4.70
\O N

(m, 3H), 5.65 (s, 1H), 6.50 (s, 1¥),
@ 6.95-7.50 (m, 10H), 7.55 (s, 1H)




Met hod 23-24 The foll ow ng conpounds were synthesi sed by the procedure of
Met hod 22 10 (Preparation 1) using the appropriate acid and amne (source
not indi cateeh/gre comercially available) except that they i filokQns were

perfornmed at anbient tenperature and |90I\/Et hod 24 for exten reaction

time. Meth Conpound I\/!z SM 23 478 Meth Ho~ ~~i 18 s N Enant| oner 1 24 0

478 Met ~ 0=0 O nant i one NMet hod ’l‘-_\ 1

1- Di oxo}-4 Qut X! - 3- e hyI 5- phenyl - 7- met hy]l GAD Mz I5RAQINQ. 250,82 (30 t ¢ Meélhydro-

1 5 ben |azep|n

1, 1-di 3- ur.fﬁtéJH 3 et hy| 7- br o s L ik 8 S LA-L6 (480 v ol 1. 5
~ benzot h (‘rﬁn . 94rtrprz)2(wte> aade{aHpm(S } an

sodi um 02/so PCT/ . 10 et thiqlate (4 g, 6.¢42

nmol ) reacti on was t en atedto 6|0C 58}1411%12 (A%ﬂwele'%’i gg%lh was

to 120C for 4 ho To quencfH)t Re 3 )tbg@ﬂ.ﬁé"ﬁgt ¢rat urp
a

to roomterrperature and excess ‘acetic dcl gqui ckl .
n was kept under a flow of ni 74;gieﬂHt)hrough sodi um hypchl orjte
for 2 h b€ AEF-E addeld—and aeHeeus—pha &
extract hree ti rres A th Et OAc. The cr&ﬁ ed organi ¢ phases wer ¢ Hlnkd
Wi th dried andocentrat &d under| reduced pressure. The re<>|6gue Nas
then purifijed b | 8 e ot O OCM : EtOAc, 9:1] to give the tifle
conmpoun .59(92.0W\||VR ' 6{H) , 09516(m 8h), 3.1|(q, 2H,

3.6 (brlg, AH), 6.95°%(s, 1H)T “(t, TH)| 6.9 (d, 2H), 7.15 (t, 2), 7.B5
(s, 1H] I\/tethod 2611D|o 3d|bu yl - 5- phenyl - 7- net hyl t hi 0{8-h

dr oxX- 2 s ben 3 ine Ta

1, 1- di ¢ 3 d| bu I- phertyJ§07 br ono- 8- hoxy- 2, 3, 4, 5-t et r ahydi ¥ethsh 5
benzot h %l 9 of V9616051 for the correspongkng

3- but yl thy ‘.= 8 pl ) was added DMF (2 ml), |sodiu

met han Iate|q IO 85 I) akde sjodi um borohydride (60 ng, |1.6 [ﬂ
nmol ) react nd/vas runl ght at{ 60C. Additional sodi um borohydfide
(60 ng, ) &nd sodi um-ret hanet hi ol ate(60 ng, 0.8S nmol) was$ added

ur@was raised to 120C. [The reaction heated at this 20
4 hours and then cooled to roomtenperature. Then}acetif
under a flow of nitrogen,| through sodi um hypochlorifte
er and Et CAc was added and| t he aqueous phase was exfractef

TOAC. The conbi ned org%osmm@mmogy@smﬁhm)w 7]

(1M, and cgoncentrated under reducd ressure he residue \as then
purified by %)I ash cfronat ogpap@y [ Et QAc | 1.Bep2ede, SH)A143-4.56i(re thdlRit]e
25 conp \Z » - 3546 A , 2.2 (s
3H), 3. "4 (s, <ZAbrs, ‘9%0‘“83(9‘%(%?%—%15%@5 705 (nf
2H), 7.p-7.4 (m 2H). Method 57 2-f (Z° H)2H),4(58 (ABg, 2H), 5.41 (s, 1H),

t - But ox bonyl anuno) - 2' - 4 / | e~hano~am nol et hanesulﬁhonl c.acid|30
anmoni u 't 2- Am noet hanesuf phoni ¢ aci 06(3T§(§2r{ﬁl 35D, Oﬁﬁm@ A

(2R) - 2- t oxycar bonyl anupp) 2- phenyl ac Dl ) were

etii;C Oh<( :
di ssol v, iln DM (20 mM). DIPEA (2.8 m, @g %5)71%(%:@11%7%% 583 g, 4} 78
added and the m xture V4 O ((bfd am) 149@1’/1@0133!%188& 1 111 =t

stii Ted 2-hours ot 60C - The - h ~Ta - 4.2t raodilced ur e.
The residue was purified by prepar ative HPLC usi ng an IVECI\V anmoni um acet at e
buf f er '%8(5/ 95 to 100/0) as eluent to give the title conpound 589 ny
{329% . D 1.43 (s, 9H), 2.85-3.0 (m 2H), 3.53-3.6S (m 2H), 5.1
(brs, 1H),1-DioR&3 B-dibutylyd-phefyl-7smbiayhind-82@V-{ (R)-1'-phenyl-1'-[N'-(2-

2-((2' R -2' -am po-2' - phen eha oyla[mno)eth esul phopi ¢ Cld anmoni um sal t
2-[ (2' R)sphoethyBearbamy Relayl carbarng pntetrabydrasl.osbenzgthiazepine o ni ¢

acid 5 ammonium salt
1,1-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-((2'R)-2'-amino-2'-
phenylethanoylamino)ethanesulphonic acid (Method 28; containing DIPEA hydrochloride,
150 mg, 0.36 mmol) was dissolved in DMF (6 ml). DIPEA (0.2 ml, 1.15 mmol) and TBTU

10 (114 mg, 0.36 mmol) were added and the mixture was stirred for 2 hours at room temperature.



ammoni um salt (Method 27; 589 ng, 1.S7 nunol) was dissolved in Et OAc (20
m) and the 10 m xture was cooled in an ice bath. Hydrogen chloride gas was
bubbl ed t he reaction, the ice bath was renmoved angdc-ih§oifacii on was
al | oned t‘gm)ggﬁhdt'for 30 minutes at roomgenperature. The so?‘vent was
evaporated at reduced pressure. The resi due was then redissolved in EtOAc

(20 m) d cooled in an ice bat dro Chl ori de bubbl ed
t hr ough %@S&g%twﬁﬁvaﬁ{ge&g@eg A PSP hiR SR dus i as Pi‘g“ Eéig B%I%‘ée al | oned
to standpykh d Kindh Me@N/MhluhPMaft@E{HFe& é{ﬁéht (395 & PAOY®Us eYiREt BVARomat ed
at reduced pressure. DI PEA in DCM was added and the m xtlure was evapor at ed

at reducéide pompsund?3 Mgi(32%aNMRIEBLOD) O\WiSe@ 85 (ﬁhe6}ﬂi),|>110u} 2 (ma8H), ydphibl(insed

~to give t itle S6 85 9 Lpi.ng i val e

i - {sopr S0t bt Acre e HTorr e AR, cBa0) - 55ems iy i (Bsrgtn 3. 47, 1
] (5 m) 2;)8 %)261712991%‘96 o B0 18,80 1(®Yd, 44), 7.53 54 5(R], 811k, 746.245- 7. 55 (m
1, 1- D oxo- 3, 3-di butyl - 5- phenyl - 7-net hyl t hi 0-S- 1IN-((R)-1' - phen ~~1-1'
met hoxycar honyl pet hyl ) car banoyl net hoxyl - 2, 3, 4, 5-t et rahydro- 1, 5- benzot hi azep
1, 1- D 0xQ;13DfxélPBhyl-3 2SS Hhen vi-TRiethylthidl §-(8-{CRY-DoAEL NIXY(R2, 3, 4, 5-tetrah
ydro 25 1,5-oenzoth|azec|ne Met hod 22; 250 ng, 0.49 nmol),

( R) - 2- phé&wlphesthd)oasbamayhimethsd }earbameyhnethoxni b4 S totmahygro- h%nnm&hmaxemmj
DI PEA 4 391H1n@nurﬁs§1 mmol } were dissolved in DCM ( 10 n1) and the m xture was
stirred for urm TN roomtenperature. TBTU (210 ng. 0.65 mmol) was added

and the m xt ur1e1 -k os3-butyb8-efton-53henyl - miethydibio-g-eapexyhethexy-1,8g,50l vent was
evapor at ed under reduced pressure and the residue vvasggl aced on a colum

and the 3rahydgubr-drpzotipipat (MethpdddufRimeal- 10gamep pnd d- (g1 Rs2 rameinei%- e
d 2 1

e g@%ﬁa@%@@%ﬁgﬁPpﬁ‘m%%ﬂd%%?@w?%éewﬁ% e REEA Rngqlort e
1H), 6. 9{r7g,B 12mmblHyas d?ss@lvedi m DME (2 mI\}’ADIPEDQ((B@USml D@[[/rmml)/aﬁBE[B"EU (3912

thog% 5 The bol | o ounds were Sﬁgtf‘f ised b the rocedure of
Met ho 29“5: i rdg ﬁyﬁlﬁf‘? %%’ftﬂfe A SHERER £or( %%t fﬂ MRS S d "her e
comer ci ghiv¥ntayAl évﬁfiﬂxﬁ%d%%féﬁﬁ’éedtp?ék’éu&hﬁwr 1%%11&: Qs Eﬁﬂi‘f?edﬂ%ﬁ)@ ér@t'[\@eﬂ!PLQ 2
hours for sone nethods. Meth npound NMR or VHz, CD30D)

0.8-0.9 @sing weﬂ\ﬁeGN/@a@moniumaQetae @nffeng&qlenmw(te 100/9) Wuent‘t@glveﬂ)e tit, 3 (s,

"N 6.7 (Sohoya Sy (5% Mgl 8p9 g4 ub0 py Sy 0o (s archagry 678>

0. 75- 0. 9%HyEt g ;ss 3HY, 2.85-3 ©m(m621)1) 3030bis; BHS mS 132¢d) (m Zt}ﬂ) 230 (A)Bq,OQH)S 5¢H H3C

NH I %J Jk~ 3 ﬁ') H&% Wl—é , 5.8S
(s, 1RP, (81M)(&71 (8L M%@m?lﬂ)r?\ b(da?I%) é2114f8(m (831001 184CD30D)
0.75-0.9 Meth (m 6H), 1016(m12H) 2.2 221 i (s, 3H, 3.2 (s, 2H)),
3.75 (s, 5H, and HC~- NHv ~ s cH3 4.7 (brs, 2H), 5.7 (s, 1H), 6.7 (s,
Meth 3 ;H_le-521316974m6H75578711~,(~)~H3C(rn4H)33~
0.70-0.85 (n 3H), 3.05- 2 H ~p

3.30 (m 1 ) ~ dN-3H) 4.75-4.90 |
( carboxvmethvl)czubamovl]methvl }carbamoylmethoxy)- 2 3.4.5- tetrahvdro-l 5-

25 benzothiazepine
1,1-Dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{(R)-1'-phenyl-1'-[ N-
(ethoxycarbonylmethyl)carbamoylJmethyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-
benzothiazepine (Method 72, 44 mg, 0.063 mmol) was dissolved in THF : H,0, 1:1, (2 ml)

and NaGH (1 M, 0.126 mmol) was added. The mixture was stirred at ambient temperature for
30 1 hour. The reaction mixture was acidified with HC] (1 M), diluted to 10 ml and extracted

with DCM (3 x 10 ml). The combined organic layers were dried (MgSQO,) and the solvent was

evaporated to give the title compound 33 mg (78%). NMR (300 MHz) 0.78-0.85 (m, 6H),



Bv "N (2q, 1H), 5.60 (d, 1H), 7.00-7.55 (m 12H), 7.80-7.95 (m IH O
02/:00;1 PCT/ CBOL/ (1S:".~ -113 34 ~ 0.65-0.85 (m 6H), 0. 95-1.65 Meth i
(m 8H). 5 (m 2H), 4i0 N~ 1Q ~~ 3.50-3.80 (m 70-3.80 H
0ol ~ é"p@/ﬁoé [ 560 (s, 1, 5.65,d, B N 19 7.00%‘6“"?"" ’Qi

8.05 8. 20 (2d lH) / 35 ~ w (CD30D) 07%5.0.85 (m 6H), Meth O 1.00- P50
(m 8H), 1.35-1.55 (m 6 MO ~O O.S~ 0 H ~ ~ -~~~ 4H), 3.20 (s, 2H), 3.55
(s, 3H) . D IEGH)S 2088, D1, 65/ 51 SABRH9LD, 8.760im( ARG, 324412 05d5Ba(3), 1H) ,

g"' goo(i ﬁéﬂ (009]7@550%8 w%ql%o@ HHb@%% %%2 %ﬁﬁ)ﬁli% :Z, 421052(5,122|H}? g 60

(s, 6 F~0O/oH~p ~p 3H, 3.75 (brs, 3.75 (s, 3H, o0 Ol ~ S 4.55
" (ABg, 2H), 5.85 (d, 1H), 6.40 s 1H695745 mMOH N (~}, (, )~ 7.55 (s,
1H), 8. 0FEXampley VI ~' O 02/500S1 PCT/GBOl/O,,st - 114 38 ~ 0.75-0.85

1. HN p, .~ 1.5 m .2 m e 1p.
~ )~ C , )~ egit{emonmq)md wagsyniiggised fipm B1-giago¢dbutyHp-ethgyl-S-phenyltn 1o|-|),

127 °5. 2RpPRi85 v By el MGkt B s il (51 ¢

(d, 1H), IﬁetByl(}Chrbaﬁhl)ylmZtlﬂai) 2.3(4r8- te&laihydra—l% bdl,zothlrﬁzeﬂﬂle I(Meth?ﬁG’Sﬂby the
(M (t-butyl) H ~ O [~O-N Ex 38 o\ So
NHH H ¥ mmchu;q,@f@x@mple/@ NMR\A@Q&@#@Q 7§ 0. 84 (m 6H) 1 05-1. 73 (m, 8H) 2.14 (s,

3H), 3.16 (m, 2H), 3.74 (m, 2H), 4.48 (m, 2H), 5.53 (d, 2H), 5.96 (d, 2H), 6.63 (s, 1H), 6.97-

7.48 (m, 13H), 7.86 (m, 1H), 8.17 (m, 1H).

Example 54
15 1.,1-Dioxo-3-ethyl-3-butyl-3-phenvyl-7-methvlthio-8-{ 1-[N-((R)-c-carbox ybenzy]l)carbamovl]

ethoxy}-2.3.4.5-tetrahydro-1.5-benzothiazepine
To a solution of 1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-bromo-8-{ 1-[N-((R)-1'-phenyl-

1'-carboxymethyl)carbamoyl]ethoxy}-2,3,4,5-tetrahydro-1,5-benzothiazepine (Example 10,
0.050 g, 7.6x107° mol) in DMF (4 ml) was added sodium thiomethylate (0.021 g, 3.0x10

20 mol) and the solution was stirred for 4 hours at ambient temperature. The mixture was
concentrated 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,),
concentrated and purified by HPLC. The title compound was obtained in 0.030 g (63 %) as a
white solid. NMR (CD3;0D) 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-Dioxo-3-ethyl-3-butyl-5-phenvyl-7-methylthio-§-

-0-carboxybenzyl)carbamoyl

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-8-{ «-[N-((R)-ci-

carboxybenzyl)carbamoyl]benzyloxy}-2,3,4,5-tetrahydro-1,5-benzothiazepine (Example 11;
0.018 g, 2.5x10° mol) in DMF (3 ml) was added sodium thiomethylate (0.007 g, 1.0x10™



-115 PCT/ GBOL/ CSaS~ 431 ~&G7Meth0 i0 H- \\~SO 2~-O O ~ -J~~S N | ~_44~
~724Ex 180 Il Hp H- \~~SO ~p~Np p ~ -J~CS N 1451 ~722.5Meth0 0 0 o M
H-0109N \ Wby H Method 46 <54

1, 1- Di oxo' 3. @Etyl 3-et hyl - 5- phenyl - 7- brgrm 8-fN-((S)-1' - pheny oS

rret hoxycar bon~t hyl ) car banoyl net hoxyl - 34, 5-t et rahydr o- 1, 5- benzot hi azepi ne
5

1, 1- Di oxang) Iaudl;He-sﬁhmiDhWasEﬁmtbfwnh?)utsrzmamb&ncmn’qmmyuretﬂm(miﬁmﬁ Whs5-t et r ahy

d 1,5-b t hi di | ved DCM
D03 > Nnra AR oS, s sttt ared By as wajer B EHichetio Sapeh S Bhatgvas
~ (0.068 mexyQedd tm&e Mﬁé@wﬁﬁi @ﬁ'ﬁlr arkhb Qsmbfi@& bk %lﬂw"@cﬁ'aétg iwekedid cfSJ(’[MﬁO‘t

m nutes. TBTU (42 ny, O. nmol ) was added he m xture Was irred for
1.5 hour soatentiatach anérppsflad by EPLThdhetiide g uompmsi ypastobtainesl ipr0016Qg (FQ%kkah a

conpourtt BB iRoSyf USRS bk, ohll! BOFE%s Tne b5 IPE 65 o tbants wer e
synt hesi sad3myy, 3tine3.po aa Uy, 8.503. 8 toh o4 6.30 €4 cignt 5.36 (4,hd), 6he (3, a8 L6.9m

times were overnight) using the appropriate ac?-g and am ne (source not
i ndi cat ed-§henel@brmercial [y avail abl e).

Example 56
10 1,1-Dioxo-3.,3-dibutyl-5-phenvl-7-methylthio-8-(N-{ (R)-o-[ N'-(2-sulphoethyDcarbamovl]-4-

hvdroxvybenzyl }carbamovlimethoxy)-2,3.4.5-tetrahvdro-1.5-benzothiazepine

2-{[(2R)-2-Amino-2-(4-hydroxyphenyl)ethanoyljamino }ethanesulphonic acid
(Method 80; 32.5 mg, 0.119 mmol) was mixed with DMF (4 ml) and N-methylmorpholine
(30 pl, 0.272 mmol). A clear solution was obtained and 1,1-dioxo-3,3-dibutyl-5-phenyl-7-

15 methylthio-8- carboxymethoxy-2,3,4,5-tetrahydro-1,5-benzothiazepine (Method 22; 50 mg,
0.099 mmol) and TBTU (38 mg, 0.119 mmol) were added successively. The reaction was
stirred at ambient temperature for 30 min and the DMF was removed. The crude product was
purified by preparative HPLC using an MeCN/ammonium 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), 1.4-1.6 (m, 4H), 2.15 (s, 3H), 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, 1H), 6.70 (s, 1H), 6.75 (d, 2H), 6.98 (t, 1H), 7.12 (d,
2H), 7.22 (d, 2H) 7.28 (t, 2H), 7.4 (s, 1H); m/z 762.

Examples 57-58
25 The following compounds were synthesised by the procedure of Example 56 using the

appropriate starting material except that the reaction was left to proceed for 64 hours
(Example 57) or 2 hours (Example 58) and the product was purified by preparative HPLC
using an MeCN/ammonium acetate buffer gradient (45/55 to 60/40) as eluent.



WO 02/ Sl CSI PCT/ GBOL/0;;;~ -116 Meth Conpound NMR or Mz SM47 | ~ (09.4
Meth / o 10 wH IVEON48I ~ 625.4 Meth/ o 17 OH~ M-I / N49 | ~

685. 3 Met@?oz,mm B~~N 50 | ~ 609.4 Meth / o 0 10 ’O%Jé‘{ﬂﬂj&“*

MeO-N- - ~~ ~6374I\/Eth/~015~c.} o~s 1 HN WO
PCT/ GBUL/ USSS. | - 117 52 | ~ 6S7.4 M5t ™21 io ~0 0~so HO ~ ~/ N Or S3 |
~ 685.3 Meth i o 14 HBr~N--~~~ 54 1j | ~ 0.73-0.95 (m 6H), 0.98-1.78 (m
Meth o 8H). 3.12-3.28 (m 2H). 3.6-4.0 (m 9 and 0~ ~ _~ 1~~~ 5H). 4 60
(ABg, 2PEx [XatBpéund 1H), Meth Br N 6.0 (DNMR (€D;0P)add ood, 1H, 6588 (
74 1H), o7 . , Q.32 (bes —dd) 55l H |
- 0.75-ff . - Vet %75-9. 8 65 100y 1.21m, 3. §Methal
" (m 10 56 (ABgq, 2H), S.76 5, 99 Gbhr s,
1H), 6.B8 (s, 1H), 6l dd I\/Eth 1H) | 6%‘?’1(1’[3%91%% Ig? o 297.0 74
7.1S (n] 3H) 40%.234K7. 7.55 (s ﬂH)ﬂ)z.3683 w(rﬁonH)NBl)zo (Q 45 (brs, |1
H 56 HI ~ 0. 76-0. 87 \\/20- g%H 23 (s, H),
3.1-3.2b (™), 3. % 17 | Xﬁ]5’3§-§8 (m,%ﬁ) M@(‘?ld 2H), S.7
and O MS I} ~ N (d, S, 1|—+,
583 (1| 1), 6.62.7.1 7akm a5, T 23-?’-fi>f‘e%%§q;~@’¥%%}%%, 0,35
(brs, 1H) 6.70 (s, 1H), 6.75 (d, 2H), 6.95 (¢,
1H), 7.08 (d, 2H), 7.20-7.29 (m,
Enantiomer 1
4H), 7.37 (s, 1H); m/z 751
(M+NH,")
58 on 0.77-0.85 (m, 6H) 1.06-1.27 (m, | Meth
] 4H), 1.40-1.62 (m, 4H) 2.17 (s, 24
Hof\’ﬁ/\/ﬁ QJH Qs 3H), 2.87-3.00 (m, 2H), 3.24 (s,
M, © O °j©3f 2H), 3.56-3.68 (m, 2H), 3.75 (brd,
g 2H), 4.71 (ABq, 2H), 5.37 (s, 1H),
@ 6.72 (s, 1H), 6.77 (d, 2H), 6.97 (,
Enantiomer 2 1H), 7.10 (d, 2H), 7.23 (d, 2H),
7.28 (¢, 2H), 7.40 (s, LH); m/z 751
(M+NH)
Example 59

1,1-Dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{(R)-a-[N'-(2-carboxyethy])

5 carbamoyl]benzyl }carbamoylmethoxy)-2,3.4,5-tetrahydro-1,5-benzothiazepine
1,1-Dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-[N-((R)-0-carboxybenzyl)

carbamoylmethoxy]-2,3,4,5-tetrahydro- 1,5-benzothiazepine (Example 38; 66.8 mg, 0.109
mmol) and B-alanine ethylester hydrochloride (23.0 mg, 0.15 mmol) was dissolved in DCM
(2.5 ml) and N-methyl morpholine (0.07 ml, 0.64 mmol) 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 in THF (1.5 ml) and water (1.5 ml) and NaOH (1 M, 0.20 mmol) was
added. After stirring at ambient temperature for 1 hour the reaction was quenched with 1 M

HC). The reaction mixture was diluted with water (10 ml) and extracted with DCM (3 x 5 ml).



WO U2/s0(lal PCT/@B01/(1;5a.1 -118 S7 (CD30D) 0.7G0.85 (m 6H), 1.02- Meth
1.3 (m 8H), 136156(m 4H), 2.16 22 ~0 ~0 ,s ~ (s, 3H), 3.24 (brs, 2H),

3. 66- 3. 8 \ Meth o | ~ _ J~ 5H), 4. 71 (ABq, 2Hpgotfste. 1),
MES 6. 71%693,1%9{1 6.98 (t, 1H), 7.06- 7384 75 \'1 (m 4 'SR 2H) |
737745 (I 3H S8~ - (CO-D) 0.76-0.85 (m 6H), ALY

1 28 v .24 (brs,

§ "eCh g Tayers S coCepitaied afcipuindied v mroparye JiBLL 10 ktvg e 715
?d9417 Qémbﬁhnd"ddbm%&i%? NW(abﬁll\ﬁm)@kb 6 71@)1 m, 87I{)3|7 167%1 (151_)*) 2; ?7
I\/bth 8H52 481(113@&) U7 (MBq.2H), 3352m, QH)§576(HadE),,3>7O (m02I=I>s4 @mﬁqum (s

oo s il g R Bs R, 1 fo6 ot ol AR GE Aot s 0 T

7.37- 5. A30)( &0 &H) 1H). 52 (s, 1H) 60 - ~ (CD30D) 0.75-0.84 (m 6H), 1.0- I\/Eth
\ /i 01.29 (m 8H), 1.35-1.54 (m 4H), 6 o~ ,0 ~ o~s 3.20-3.23 (m 5H),
3.65-3.8 (m 5H), MO ~ N--~k~ 4.64 AB2H 5.74 s 1H6.34 s ), |H),
6.95-7.%@#11e 63 7-09-7.15 (m 3H), 7.24-7.31 (m 3H), 7.37 (d, 1H),

7.50-7. WO 02/5011;1 PCTI@&BIII/0;5a~ -119 611 | ~ 0.74-0.83
(m 6H), 0.98ht fdlldwing S8bthpouvids vete SmnilsiséBoly the ifrocedu@bf ExAMplerd9 Wil th® ~o
0 ~~s~ HN~ | ~ 4.59 (ABg, 2H), 5.67 (d, 1H), 7.0-7.2 Br~ ~~~ (m 4H),

7.2-7. 5@pmﬁ>pﬂ8tﬂ)9taﬂmo911atelaa v/ 62 ~ 639.4 Meth 17 O N~O H and Meth 76 '

El uent Wmmrrmpmm ; ; | 63
1, 1-Di ?pd’“Bﬂtyl 5- phenyl - 7-nmet h y 0- 8- (N-~~R~-1' - phenyl -

N - (t d@u X - nyljzihleC%r pamoyl I'met Yy g1 (m, 6H), 1.00-1,95 (m, 10H), | Ex

~car baroy| jret hoxv :: 1,/5 benzot hi azepi ne

1, 1- Di ¢xo- Jﬁ, tyI %um&(srqm B BR(m ZHpeky/| - 1' | 38

car boxynet hy ar nnwsn”et ox¥T-2,3,4,5 (§§3 a%%f 48](5({5 ?ﬁnég% Eﬁazepl ne
(Exanplle 1] 110%hy,° 0. 17 m’rg@)gl yci ne |torh é ( 23 rnol )
and DI PEA (120 , 0.93 10

wer e di 52$D|4/@611QIJ0H§X3\47$ &,1H), 6.8he| nuxtjure

was stijlrred for/5 rains at roomtenperature 0, 22 nunpl) Jas
added dnd the mMdoure was stirred for 1[HS dﬁ)f’b%r(tt bHi)é’rQQcﬁm @H)The| sol Jent

was evgpor at edud@t reduced pressure and t gl;j p al col ym
and thd prpduct was eluted with DCMEtOl%Pég?]! %g@miﬁ %4& I

conpound 122 ny (940/c) NVR (300 MHz) O. 7-2@1)&2$r(m61'ﬂl) 1 0 1.6 (m FlH), 2.2
s, 3 3RS,
( (300 MHz, DMSO-d¢) 0.74 (m, 6H), | Ex

61 ]
O_L j@:}{ 0.95-1.50 (m, 12H), 2.16 (s, 3H),

:§ 2.28 (t, 2H), 3.24 (m, 2H), 4.74 (q,

9]

[N

2H), 5.33 (d, 1H), 6.69 (m, 2H), 6.85
(t, 1H), 6.99 (m, 2H), 7.16 (m, 4H),
8.33-8.45 (m, 2H)

62 /?K/ 0.0 (300 MHz) 0.81 (m, 6H), 1.00-1.74 | Ex

N O s
14H), 2.22 (s, 3H), 2.31 (m, 2H), | 38
e ot
l—é o)

o=
OH

@ 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,

3H), 7.25-7.48 (m, 7H), 8.21 (d, 1H)




15 3.7-4.0 (m 4H), 4.6 (ABg, 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 foll ow ng conpounds were
synt hesi sgd B)odshe procedure of Method 63 using the 20 ap%zm{ﬂ()%%@m d and

am ne (source riot indicated where conwgrcially avail able). ; uo; ~
P~T/csonoa ;~ -120 Meth Conpound NVR or Mz SM 64 ~ 756.1 Ex N N O 0~ O.
| 0 0 ] Py / \ aE \ /monn\ n 71; N_OLC [ fad M\ 1 1 | Ve N | Nl S

1.3 (m @4)' 1.4 (sfoH), 10401 55 ~_»|08{m 3?1&10??1’:*55@ 5 (&Ex 3y,

3.75 (9 785 (So 165&) 13H§l, i@@%fg%*)le(én 5 (151 L.
6.7 (s, 1H} P
HN-N O |H Hy 67 ~ o0~o0 qQ B=I) B%(m,EH)BNHrslHN k~ o-~{ 0|

O\ / ,|O Oy s~N¢5~_ooafEx HOSNI—@IVQC/)~ (OJA /. 9-0 [O SO Ex
1 NH SN -~ Ol _ N-~ / 0 ~O 6“0%‘/“%6(941(%%%&%, 1= -h21
Met hod |70 1, bﬁRJoxo- 3-but 1-~h"~1-5- henyim 71-}grggmg38 11:]!)|7()§ t: i1y, phgnyl - I’

" ~di et hoxyphosph@t yl ) met hyl | car bano, ~et hok~~ ~fo- 1, 5-|benzpt hi
azeping The title conpound was synthesi sg@08 (bRH), 7.30 (m 5H) 7.44 (m,
1, 1- di gxo- 3- butyl - 3-et hyl - 5- phenyl -7 S
br ono- § carlboxynet hoxy- 2, 3, 4, 5-t et rahydr oﬁ%é%éﬁ&&ﬁﬁi azepine (Method 9
and di et hyT (S)am no( phenyl ) net hyl phosphonate by the procedure of anpl e
33. NWR (600 | ~iHz) 7.777.72 (1H, m), 7.47-7.42 (3H, m), 7.36-7.27 (5H, m,

714(1@@@9_@410703(% rr) 5.555.48 (1H, n), 4.63-4.51 (2H, m,
. 399392, 81 3H 3.22-3

4-Trifl L&E&{ﬁ%)h%bfh%ﬁy]@,ﬁ IZiQSX, %ﬁ@l{@&ﬂ%bfﬂhﬁmﬁ}ﬁe
4-Tri f | uoronmethyl - a- car boxybenzyT am ne 83 mmol ) and

t hi onyd chl or i Hé&-Dioxo-3-butyl-3-ethyl-5-phenyl-7- methylthlo 8-{ N-[(R)-o-(r-butoxycarbonyl)-4-

hydroxybenzyl]carbamoylmethoxy}-2,3,4,5-tetrahydro-1,5-benzothiazepine (Method 78; 48
mg, 0.070 mmol), bromoethyl(trimetylammoniumbromide) (57 mg, 0.230 mmol),
tetrabutylammonium bromide (3 mg, 0.009 mmol) and Cs>COs; (71 mg, 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 ml), extracted with DCM (3 x 5 ml)
and dried (MgSO,). 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 overnight. The solvents were
evaporated and the crude product was purified with preparative HPLC to give the title
compound (23 mg, 51 %). NMR (DMSO-dg) 0.74 (m, 6H), 0.94-1.60 (m. 8H), 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, 1H), 8.37 (brs, 1H).

Example 65
1,1-Dioxo0-3.,3-dibutyl-5-phenyl-7-methylthio-8§-(N-{ (o-[N'-(2-sulphoethylcarbamoyl]-ci-

20 methylbenzyl}carbamoylmethoxy)-2,3.4,5-tetrahydro-1.5-benzothiazepine ammonium salt
1,1-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-[N-(c-carbox y-0i-methylbenzyl)

carbamoylmethoxy]-2,3,4,5-tetrahydro-1,5-benzothiazepine (Example 18; 27 mg, 0.041
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 mixture was stirred for 5

25 hours at ambient temperature. The solvent was evaporated and the product was purified by

preparative HPLC using an MeCN/ammonium acetate buffer (50/50) as eluent. Lyophilisation



were added to nethanol (8 ml) and the m xture was refluxed for 2 h. The

sol vent was 15 evaporat ed under reduced pressure. The residue was suspended
i n di et hylyahR§§s;and the product was filtered off, washed hern and
dried to give t \e title conpound 0.34 _g7(69% . NVR (300 ME)I?lr d~ 3.3
(s, 1H), 5.4S (s, 1H), 7.7-7.9 (m 4H) 925(brs 3H). Met hod 72 20

1, 1- Di oxo but yl - 3- et h~ph R hen N
(et hoxyﬁgwt#qmgueg%bg%ﬂqz%g i\@@]géﬁ@ged ‘}' }the prgduct 01ema1n as

| met hoxy; i t n 1.6
N i R e b T et

car boxyréihy l%da,rﬁé)rr@;ll (0% 91(b12, 2H4 35t (btsy %JI‘Iderii(ABﬂ, Béiizbﬁ](biz@ﬁ)ne

 (Exarpl ey 384 aBR A, T SACE TRk, PAOERNES B Y e BRSSO O,

~nunol )swas added. After stirring at anbient tenperature for 5 mn TBTU (34
nmg, 0.11 nmol) was added and the m xture was stirred for 2 hours. The
sol vent Examples 66+6dt ed and the residue was purified with flash

chroTet o0 SP o R P kSl bOsERRPOLES 8 0 N

3.19 (q, ap%'r‘qpna%gt@mhglmﬁéﬁal 3.99-4.25 (m 4H), 4.64 (q, 2H), 5.64 (m 1H),

6. 35 (brs 669 (s 1H) 2 03 (f 1 z 00 (d ) 7 20.7 52 (m
7H), 8. 1Ex(c[;ompbund WO U2/ al0s1 PCT/ GB( NMR&SBsOD)aQQMMet hod 73 | SM

1, 1- Di OpeB—d—biyH—3—ethyH—b——heryt—r—iret SN -R)———phreryH N
(1 Gdx cy Tz MANEL) T
arbonyl} 1" - ph anlarTe I %car banoyl | met hyl Pcar banoyl net hoxX) -2, 3, 4,5 |4

t et rahyfdr o-[1 ki@zepi ®ecThe title| conpound was synthesised Ry the
proceduf e df  Methocb 78 (5P X0

3-but yl 3- gt hyl - 5- phenyl - & -8-[N ((R)-1"-phenyl -1' - car boxynet hyl )

car bam)P/I gt hoxy] - 2, 3, 4, 5Lt @ahydro 1, 5} benzot hi azepi ne (Exanple 38) and
met hyl [ 2R)| am no(phenyl)ac e hydroch|oride. 10 Method 74

1-(1' - Met hgxycar bonyl - 1' -am nonet hyl ) - 2, B- di hydr ox~phenYl hydrochl gri de
salt 1-[@7 -|Car boxy- I>~am nonet hyl) -2, 3-d oydmoswmmj 1.02Q¢, g2HY. 318 ®Er nol )
was n xed vﬁth%th I (230 m). HC gap wa Iedthrough The mi xtdre
was ref]uxgd Ror 2 hdurse The osol vent vvash@@épﬁnét"é@ bAde? (Rediided | 25

pressurk. h@‘ r odugt, & st lised fte thanelggy di et yl ether
to yield 35. 3 g (70 % of it d C-?‘?*%f%?é%g-%ﬁ??’i oD) (3. 76 (s,
?3,15.( %9 (S"[th) 6b68 I6 Sé 2 {h6|. 3$19did26 (mﬂ)lgmxmmm (mI . y

-1-(p' - oxycar bony noret hyl ) - orl e $a
20 (2R anyno(4-fl uorophenyl)waeetic acid ‘(ﬂ%)/’ ﬂg{Aq% gﬂ’rﬁﬁ#? di|ssol yed
in met thoI (5 m) and cooled in an ice-bgth (s, Tr)onYé (tcmym@e(b(d? nﬂ) S
added df opwi se and tenperature was all owed to reach room tenperaturle. After
S hours| thg mxture was evaporated under EHMJC%Bdﬂé‘i’ré@sﬁﬂb M/THE58r odedur
was repgpatgd and the reaction was stin~ef a\(’l%@w ght The nuxture wgs
evapor af ed |under reduced pressure to give i‘tle product in a 25
gquantitatrve yrerd. NVR (o00 VMHz, CDO30D) 3.84 (S, 3H), 5.26 (s, IH), /.26
(t, 2H), 7.53 (dd, 2H). Methods 76-77

10 Example 68

1,1-Dioxo-3,3-dibutyl-5-phenyl-7-meth yithio-8-(N-{ o-[N'-(carboxymethvl)carbamovl]-o-

—

methylbenzyl }carbamovimethoxy)-2,3.4,5-tetrahvdro-1,5-benzothiazepine

1,1-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ a-[N'-(methoxycarbonylmethyl)
carbamoyl]-o-methylbenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine
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 ambient
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%).



The foll ow ng compounds were synthesi sed by the procedure of Method 75
using the 30 appropriate acid and am ne (source not indicated where
conmmer ci alloy/g eyl abl e) . WO 02/ 500A PCT/ GB01/ Qi S~ - 123 c1/GBo1/0355
Met hCompound VRSV 6( S) - a- Met hyl ani no- a7(8QD30D) 2. 63 (s, 3H RV
3H), (S) - a- net hoxycar bonyl benzyl 5.15 (s, 7.45-7.55 (m

L G e AR Y Sl

2 h L 5
A %Q‘){I‘QB}?’Q%@%“E P (Ama e W sxgchigo

f(R) a- (1.5 lgont, dXHE & bn ), 411/h72ﬁ(—1\/[r-|0m—bénzyl | car banoyl met hox ~
©-2,.3,4,5-tetrahydro-1, 5- benzot hi azepi ne tent-Butyl

(2R) -am no( 4- hydr oxyphenyl )acetate (104 ng, 0.47 mmol) and |, -dioxo

3- but y§ - By &b go- Phenyl - 7- net hyl t hi o- 8- car boxynet hoxy- 2, 3, 4, 5-t et rahydro-1
, 5 benzothi aze e (Method 17; 185 nm, 0 39 mml) wer e d| ssol ved in DCM {5
i L[l +lDilod 043 Safenylt? DLBH i¥ldcarbag ,

azabenz ot ¥9e9E =243 ' zathiazenine,  or ophosphat e (208

ng, 0.55 mml t en i t4rred at room

terrper ature f%rlv@ﬁ)ﬁg(é?ﬁglbgﬁplsf@gg lﬁgﬁk\t}ﬁpﬁm ?g&[ﬁ ﬁr orﬁtiogr aphy (DCM Et OAc
1- B ﬂQorghMﬂyI]bﬁbhmbylmedmwpbﬂm ﬁ-létﬁihy@to-ﬁﬁ-b%zotmmap(lﬁ((ﬁx&mpl)a 16; 31 (m

( m 2%@ Ol’?lg %8% }333’8]01) 3 neget@gt T’émOlilH}n Zaé é@n 35‘)% ]%@%ﬂ%t Q%'-P“S 3.74
(m 2H), |_8 19 %1&15 wa@ |Eﬁss Ichpl?l IﬁIQF @D ml) "TBPU] élégg]g( 0047 'ﬁQmolY wifadded ai‘iﬁ'}he 7. 82

(brd, e foll owing conpounds were synthesised by t
proc edur mmﬁrel\mashmdrea 8011%] miyp &t heor2 (Brmmnatmpr The producmassgparatce frioad the

I\P/EC%-? %Bﬁ%@%@vﬁ%@rﬁ %@%@3 ive gﬁ}ﬂb using %%Ngammon%% ch?azg bLllffelf (50'% 12/ SUs1

2-1 f(2R) e1dedmy mgn%%%h%&mexeahﬁeuﬁa %@@wt%édi amiznores Hanesul phoni ¢ aci d
N- Boc- 4- hydr oxyphenyl' gl ycine (1.00 g, 3.21 mmol) was dissolved in DMF (5

tnl} &hd tetrabutyl ammoniumtaurine (2.36 g, 6.42 nunol ) was added toget her
wi th addition I+ 5 m 5 DMF. The resulting suspension was cool ed on ice
and TBTM@Q,/ 3.85 Mol } was added. The ice bath was renoved after 30

m n and 1'?‘3)1'@(613‘13—@18114 5SpHeh V1A ndeiy1tRi QN By Je" "t ichibok @eletd
concenjtrate . (0} rn V\B.S a e lt e react|on m Xt ure

evapor at eﬁa] Tgelci Hde Er odu1%t was refl uxed in et hanol (100 rnI) for 1 hour.
Filtrati itle compound as a 10 white solid, 626 ng (71
% NbR ( DVSOL d=DbioZo4;RdBulyts-phishy 1ﬁm%ﬂ?_a/ltﬁlo¢$n(N2{bR) lébhzﬁyl(Bﬂ[NlH) 6.78 (d,

d, 1 8.4 (brs 1H) . Method 81
1 1 Di 0X(galgbogmmemypcarbam(()yl]metml}carbamgylmethoxl}:? 5,3.4,5- tegrahydrlo_l) 1,5-

3€t h~ pheﬁéﬂzo&u&%p&%@ﬁﬁﬁl@ )ﬂ’: tﬁ rgg 8(5 H% 1%%1) an%l (ﬁ) %c @ I%RJEW%BD}%D’I%&%’%

benzot hi azepin
carbamoyl]benzylamine (Method 86; 20 mg, 0.076 mmol) were dissolved in DCM (2 ml) and

2,6-1utidine (0.03 ml, 0.26 mmol) was added. After stirring at ambient temperature for 5 min,

25 TBTU (20 mg, 0.062 mmol) was added and stirring was continued for 3 hours. The reaction
mixture was filtered through a column using DCM : EtOAc; 3 : 1 as eluent. The t-butyl ester
was then dissolved in DCM (6 ml) and TFA (1 ml) was added. After stirring at ambient
temperature overnight 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 (m, 2H), 3.75 (m,
2H), 3.90 (dd, 1H), 4.73/4.84 (ABq, 2H), 5.54 (m, 2H), 5.58 (d, 1H), 6.68 (s, 1H), 6.85 (t,
1H), 6.99 (d, 2H), 7.18-7.46 (m, 13H), 8.51-8.73 (m, 4H).



1, 1- Di oxo- 3- butyl - 3-et hyl - 5- phenyl - 7- br ono- 8- net hoxy- 2, 3, 4, 5-tetrahydro-1,5
benzot hi azepine {113 ng, 0.34 nunol), Cs~C03 (170 ng, 0.52 mmol) and et hyl
t hi ogl ycolatyg/s4d1060 nil, 0.54 mmol) in DMF (4.0 nl) werepsyligehad
mcrowave irradiation in a Smith Synthegiser at 80C for 3 mn and Fen at
90C for 8 mn. The reaction mxture was diluted 20 with water (250 m) and

extract W th (5 x 10 mM) and collected organic |ayers were dried
(MySO~) , rated and purified on a short colum (petrol eum ether :

= Orc 4 o Dh.ailllo. £ SAUN bR URGNGLVES @l ssglyed [0 THE (2 M) and
wat er ( was_aaded dll(] the reaction m xture

was st i r}fveﬂ)xazberimmgﬂ@ﬁh&tmg]—3,6[4,2tdﬂ@ﬂ?&o -1ThBenzefiidzdepimewas quenched with
"HA (1 M and the reaction nurture was diluted wwth water (10 25 m ) and
extract ed w thlBisxq-3,3xdiButyy-phemy-7rmpethy e er-Seatppxyme iy y 2 3.4.8- tﬂFﬂLh@dsﬂ el ded

: t1hgot I|§ 7185 ?%gﬂé‘]gpg‘%gw d‘rz%Hﬁﬁ “?%2}“%%2%&”{?@?% Q‘Bﬁé(‘l 3. 92 (s 3H)

6. 88 ( mhyahdxypHer3Datennte Blyﬂrpckﬂoﬁdb G, mg )14 mmbD) Ware diskhlvedh DCMIA0R]) 20851
EC-IE;/ c()g)?o- O %;Ipe_ éz(glt rﬁlvﬁ t|0 _nﬁrﬁgg Was -pd%qdh é)@t}% gpggg at room temperature for 5 min

| ~t hyl t hrr@(e3hexy. rf‘?hﬂ-ﬁ?ﬂ)"a/ag’ dhed ah@'é %@ cbntPnR8RECE Rb@g, eﬂieg}@acuon

1, 1- Di oxo- 3- but yI"- 3- et hyl eny 7 - 8- car boxynet hoxy- 2 4,5-tetrahy
dro 5 1 J1Bixhee ms ifuil tared phnov g Mtanoabl@nn. Smemgude(melﬁgl asteD )as drsdol@s&ﬁﬂBHE 51 ng,

0.15 dde I th t 0.02 m,

0. 15 ot MenaGai U b Lol Rl Loy pedied e ekehBnave
irradi atmﬁmre Wvad stRfed & r§yrﬂtt re&@fe fak 8 kol ﬁ&hclﬁdmufh H@D?l KB aRd bRbaciaxt ur e
was diluted with water ., made acidic with 1 M, extracted with

DE:M (3 >dw1!1_foDﬁal\;I (3rd mbe f@@lle@@cb@rg@mlgéaﬁcw way@@@cemmeddnd Emfé%@'ﬁ) to g| ve
t 10 Qpe2 Vet
1 B oxgersote L BFRe MR N R Mefe B SO0 Ml BB o 1 5

benzot hi(87 &4y, mg%)ENmemmmﬁ)CDemD) 031 (m, 6H) 105 1.26 (m, 8H) 1.40-1.55 (m,

1, 1- D oxo- 3-but yl - 3- et hyl - 5- phenyl - 7- br ono- 8- hydr oxy- 2 4, 5-tetrahydro-1,5
benzolt5h|4z§Be%>|1ﬁéS @Eﬁa%?‘?f Gﬁ’éw )3 €brs vl&i)eﬁéﬁl(ﬁgﬁe?fé) éf70 675 (m, 3H), 6.991t,

1,1-dio 3 I ¥4 a 8- hydr oxy

2,3,4, 5@@&2%%23%1??5&%@%‘?%?@% %sgﬁ% 96/ 16051) were obtai ned by

separ ation of the correspondi ng racem' C mxture using preparative HPLC. The
col um uysed was _a Chiral pak 20 AD (20x250 nmi.d., 100m) and the mobile
phase ane / | PA nuxture inratio 90/10. The injected racerrate
(17.3 rrgii Blé)FCAB(S]dIt 1)5- : )

chr omat ogra Ve
r acerax mwiaswbaml }ahﬁ)dmmmharhm) 22514 ﬁnnetmhymhel 54be:&tottehzebin&mnm@rnnmqmr
(Enantiomer 1) and 115 of _the second el uting enantioner (Enantioner 2).
Total yield 911 %wnsa@ﬁ By riaeby BietI e e R hed | n 99, 4a/ o
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7.44 (brs, 1H), 8.54 (d, 1H), 8.60 (brs, 1H); m/z 748.4. Second peak: NMR (DMSO-ds) 0.74
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carbamovyl]benzyl lcarbamoyimethoxy)-2.3.4,5-tetrahydro-1,5-benzothiazepine

The title compound was isolated as a byproduct in synthesis of 1,1-dioxo-3,3-dibutyl-
30 5-phenyl-7-methylthio-8-(N-{(R)-1'-phenyl-1'-[N'-(carboxymethyl)carbamoylJmethyl}
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 give the title compound (32 mg). NMR (500 MHz, DMSO-dg) 0.73 (m, 6H), 0.90-
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25 2,3,4,5-tetrahydro-1,5-benzothiazepine (Method 82; 21 mg, 0.038 mmol) and phenylglycine
methyl ester hydrochloride (12 mg, 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 stirring was continued for 2 hours. The
reaction mixture was filtered through a short column. The crude diester was dissolved in THF

30 (1 ml) and water (1 ml) and NaOH (aq., 0.1 ml, 1 M) was added. The reaction mixture was
stirred at ambient temperature for 2 hours, quenched with HC] (1 M), diluted with water (10
ml) and extracted with DCM (3 x 3 ml). The collected organic layers were concentrated and
purified with preparative HPLC using MeCN/ammonium acetate buffer (30:70 — 40:60) to
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hydrochloride (22 mg, 0.087 mmol) and N-methylmorpholine (40 mg, 0.40 mmol) were
dissolved in DCM (1 ml). 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
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gﬁbllutf/l 3,4,5-tetrah~dro-1.5 benzot hi azepi ne P‘Eo”émﬁ%
, 5-tetrahydro-1, 5- 'b%‘h

)-7-met hyl thi o-8-fN~(R)-ct,

7-met hyl t hi o-8

SEN - (t

|_uti on of

RRRE

zot hi azepi ne (Method 101; 100 ng,

0.185 mml) and (R) oc [ N-(t-butoxycarbonyl net hyl ) car banoyl ] benzyl am ne

stirred

HO

(Method 86; S6 ng, 0.213 15 mmol) in DCM (4 m) was added 2, 6-lutidine (40

my, 0.3 pChnigyoindBTU (89 ng, 0.28 mmol )NMTG00 ¢HE] CD;0DXt ur e wasSM

stirred oom tenperatiyre for 2 hoi-rsiand then FtQOAc wAs 3 d thb
~solutio shed wit b The organic Id§@0Nﬂ§§0§é@85@meﬁﬁ)dﬂﬁed h

evapor a ind r.ec pressur@ The crgﬁgsﬁéqﬁﬁ g4va§1ﬁ ?gsb/ ol hm

chr omat JHV : 400: 3 e ‘compouhd
£ 0.129 g \ gl 0){8-82 (menpsis 42093739 ((m”ﬂ4Ir§,|-|)

1.30-1. T] 13FD 2.32 (%, 3 3. 10-3.[l é i Eéﬁ PH) ,

3.81-3. m 1H), 3.95-4.03 1H), 4. 924 &S(x_m)l )%%48{@3‘2 5. 27 [t,

1H, 7. 07 (m 3H), 7.20-743 (m 8H), 9 3|25

3,3-Dib t 4- 0X0- 5- (4-ni trophenyl | - 8- net hSo7>?§/ %H&% 7%('_2 e}t[ ahygﬂﬁ&a S

benzot hi Di ne To J]lED

3,3-dib L 4-0x0-8-methoxy-2 3 4 S5-tetrahydrg-1 5-honzothiazepine

(synt he i by thefProcedure of W96160: 0700 9t(e 6H)r - Qs pariem ), | Ex

3- but yl hy. analggue; 2. 9(Q_09 0 nnnl)lM@zﬁﬁgq%g thséﬁggpﬂy Qi dp

(24 g an% ----- K00 and The

reactio i kt'fre was Heat MMrrlzjﬁtS 7m(mt4}ma$23@hdrﬂnow=d to

cool do D roon1tenperature d the regul uri Dy

chr omat bhy usi ng DCM as nt. The f|r} éb hﬂﬁ@iﬁﬁﬁ%é&t pr)duct

were co rated under reduced pressure gk gﬁb@g@o @ged ahd thg

i nsol ubl ni trophenyl broni de was then fliltered of The resi due was

purified83gain by f h WO U 2/ SUUS1 PCTTEBMQKMSSH%l%EBBS&hmomﬂlo Eaghy

usi ng ag eluent ~Ahe product_ was stil t pur SO esi due Wwas then

pur 111 of by o R ogr aghy Us ”<6523‘§4%z?3 %gﬁezﬁ? @éé)ér?ée(ﬁt 'S o ve

etitlle cop n 1493 7 46814 -

(m 8HJ 1.#4-1.6 (m 4H), . rs, \2H), nga)}% . 72-6.83 (m 2H,

7.18-7.3%7 (M 3H), 8. F@Nlat hod 1(41H) 47(ABq,2H) 57(s 1H), 6.75 E

1, 1- D ofo- 3| 3-di but " ~1- 4- oxo- 4-ni tr ophenyl t 4,5-tetrahyfro

-1,5 benzot phi azepi ne To P %S%}b §9§55Qﬂﬁ¥1%ﬂ§ Y

3, 3- di bufgyl { 4- 0X0- 5= 4-n|trophenyl)-8-nethpny0§(§r6H§jygpigqﬁpgga EXQ

benzot hifazepi n (g@ d 103; 2.57 g, 5'nﬁd‘$1%Twazf§ah15@ 3Hiﬁ3§( n),

wat er (330 1?%%% ) / 17, | e n tddr(@, was

cool ed down id per enzoilc, gnol) was

added i ong portion. The S eaction s allfl $§e%96%§83ﬁ%%%?é rhlgh1 W th

the tenperature slowy risin room t erpena4 g ABq ey SNBHEOZB6 Fsat } whs

added and the two | ayers were separated. [The water | ayer was then 15

extract hree tines with DCM The conbi r{édﬂir@%ﬂé (ayérﬂsl)was dri gd,

filtere evapgratedumder 1guux,eu pl T urtred] by

flash c ht 0y f 3 el to gﬁeé“?ﬁHVHﬁ#?£3é % nd 5%4 )

(87% . 175, =N 1416@1&D3°5@3H)3639

1,1-Do 3- dlbut I-5- 8- met hox~ é- t et rahydf o-1,5-b

enzot hi ne To°fi Hd (5 g, 151 KPlﬁEQé‘ 65@31?¥ﬁ 126886 )| The

reactio 1 xture cooled 0 C. and H&%p94 ﬂ§q§ : e adgled

slowly Wi o ge) Aft er he additi on 2\%2’55%%%% (Ia{?jed7 Esﬁ %S'H oh was

10 nutes. Then |, |-dioxo-3,735 thpud)l - 4




0Xx0-5-{4-ni trophenyl ) - 8- et hoxy- 2, 3, 4, 5-tetrahydro- 1, 5- benzot hi azepi ne
(Method 104; 2.57 25 g, 5.06 mml) dissolved in THF (50 mM) was added at
0C. Afteryy@aopys stirring for I'hour the cooling bath waschRiRYRsssgnd the
reacti on was heated to 40C overni ght. T?gn Na2S04. 10HzO ( 3- 4 teasp(;ons)
water (8 m), NaCH (15% aq) (8 m), r (25 m) and MeOH (30 m) were
added inthat order The precipitate was removed by filtration an Lnse

s&lr\LQnt wag Aried, fillt&70.94m 6EBNLERlalmedHndeEx
he

reduced |pr egsur @ Oreshgie ur i ff | as phy,using

DOM Et Ofe, 91 t henysh a%}l“@é‘zve#%i S DS So e %%%

Mz 431.13. w0 0%0081/SPCT/ E§ [ 05-6= -| #BA3 6@9@%169{5)@, 35-4.5 @nox 04 3

© 3-di but (4- ana) nophenyl ) - y-2,3,4 5-t et r ah~dr o- - benzot hi azepi ne
1, 1- D o¥o- 3,[3- %S?u 5-(4-

T

ophenyl ) - 8- 38 AGPBE, 3D, 536(seﬂﬂar@7dr -1,
benzot hilazepitfe d 105; 918 ny, 2.13 d in DWF (dr ,
di t hi omet hoxi de (810 ng, 11%%%@35%31&@ The re¢acti pn

nuxture [was [treated at | 00-120C for four jhours then room tenperatureg
c acid (3 rTL Mas added angl73-b® (i, >6H)rpogxa$ (md, 88hed | Wxtih
4 A f) w- dth a flask containin sodi um
hypochl LN tMth yi-4-r GagBn2 £4d.id), 3Nt er | was

added anld the watger |la 7a ted t conbi ng¢d
organic |l ayer wais “gwashed 10 _with bri V\303§ T i)}/\%'&%dg%%ﬂéeggﬁsr ted

under regduced PFressure. xture cont |(mﬁdI—DJ\4:.68IO7 (o) 2N S.6a40d H)Y i| ne wWas
added (qverything dn't d | ved). The ter |ayer WAs extracted fwo

times wifth tlol U€ne.c_The conbi ned organic IQﬂ/é’*fé - Wasied LEHte wi{h
brine. eparatld‘n funnel was washed with EtOAc in order to diss¢lve

everyt hi Tig: 2 T ered
and evapora luéﬂqﬁ%odggagzdaﬁggdﬁ g?@ssia?g%%é%ﬁ@&% V\g@ puh@ﬁeend %ydflash
chr omat ogedby using DCM Et OAc, 7:3 as eluent to give the title conpound
0.6 g (27% . Mz 417.4. Method 107 1, 1-Di oxo-3, 3-di butyl -5-(4-t-butox capon
| ~phenyl) - 8-hydroxy 2 3,4,5-tetrahydro-1,5 20 benzot hi azepi ne

1, 1- D oxopgimnidiggut y! - 5- (4 am nophenyl ) - 8 hydroxy-2, 3,4, 5-tetrahydro-1, 5
benzot hi azv#%e—?lvm hod | 06; 600 ngy, 1.44 nmol was di ssol ved in THF (10

m ). D5 tl,bidigieB Balilnonad-phérd314-methvithid4- W) (omasisoxgtietleglland t he m xture
was sti rred at 60C for ,)tvvo hours and roomtenperature for 3 days. The
sol vent bamoyiaethex tetrahhideesd.dchenzathiageping £t 0Ac was added and the

organic Iyer | t W th

brine, dried, Wﬁlé@i@gida@ﬂi e a0 Semibbo Ptk AR B0E8, (e

}[Nﬁs {JU{ : fdaﬂﬁnbwhflgﬁ%)ty%lgﬁ Q5eaghriphy, SLb?elnﬂ@h@@gﬂéﬁ @%gocﬁiié,/%ﬂ mtgtsmtm to give
e title conpoun

PCT/ GBO1 /rgglggp V{as dlsgglv%tq{gﬁiiié@ﬂiaqdw &l guater. LiOH (3.1 mg, 0. 1°7(mr$101) was added

3-di bugy | - tﬁ&ﬁnﬁd(rtgﬂéti@iéXEﬁ%@ AIHBRY RPRASM ) wis §idand MPADNLAT R A ¥ified

2,3,4,5-tetra enzot hi azepi ne
1, 1-Di oxowﬁbeIMH@ﬂyﬂldaet(admi-\hmBme?b@wb mm{ﬂﬂ@mkew&wmaﬁ 3,4,55

d?;ggpggd{qoﬁ]mfgﬁﬁ ?é%tqliﬁdﬁpzfg I 5 gwg%ggg%ﬁa%g%wgg ﬁ%@? ethio A G1o%0 \;ed i BIPLC
t et r abut yd,aa k! E@Bﬂ{ﬂlﬂﬁloﬁ%vé%e tflle témipBRid asaanﬂhl% ild ik 6RaPRas (24

(167p. 1, 1.5 mol) was adde The m xture was heated to 60Covern|g% The

sol vent \EBIR).ApOrESt (8dl GIﬂad]e%Tle?ddma@Hmrle%‘bluﬁé (mEHIONGE. G, WL, 8r18Wss, 2ldded

or gant & 1 yeriatbus SREEa AR od s 1 BT ) Porbaltie TG A o s

evaporatq@llgmgeygjggqglgdnm@gsure to give the title conpound 0.617 ¢
(8910). Mz 603.3. Method 109




1, 1- D oxo- 3, 3-di butyl - 5-(4-t-but oxycar bon

| ~phenyl ) - 8- car boxvret hoxy- 2, 3, 4,5 15 tetrahydro- 1, 5- benzot hi azepi ne

1, 1- D ox , utyl -5-(4-t-butoxycar bonyI am nophenyl )-8 355

et hoxycar ér‘lj?//l_\gndt?t?hoxy 2,3,4,5-tetrahydrg- 1, 5- benzot hi azeplpﬁgc I‘\'/llem?méi 108;
607 nmg, 1.0 mml) was dlssolved in THE(6 n1) H20 (6 m ) and Li OH (127 ng,
3.02 mmo|_, m)norbydrat e) was added. The nuxture was stirred for 1 hour. The
m xture d into 30 water and the sol ution was aci dlfled usi ng

HCl - sol u“ i A DS (f : : !

The conb 0 z i ' f ed- and
evaporatmzwndz&bamedm&@xpmsw etiabydibMes bmotmaﬂemnsorrpound 0.571 g
(9910). Mz 575.4. 25 Method 110

1, 1- Di oxo- 3, 3L.&ilkioreB,3sdiputyhpipherphdnmethyltBiof NN-4()¥-IMet hox car bon

| henzy SRR e relS b Aty R AR derun g s R 1y
met hOXyCBénE@ﬂhde A& yl1p@3d B8MBYh TR0 0D KMot »3as4h>ar51§e§eaeywaom . 3311’1@?@1@94 hi azep
ine (Method 30 45; 562 0.78 Mol ) was dissolved in DCM (18 m ). TFA (4

M) was BEWSAnFHE (Ival)raad svaies e 3 milktAfies Iiosr sater (omlX was aldy amcgtheméture
sol vent %‘?@@X gﬁgé %@Hﬁ?%& e t&@@%ﬂt%@ﬁfs mTJE.erhe%%%&‘cela%gr;sg?s ed“ oned

bet ween solu I'on e aqueous ase extracted
one m)r earid evapovated yIE&]@Ag 16}?@(8(Mnjﬁeld¢df the giale icombayrel, NMR Ov&vsth 8 W(iah6 ), i ne,
VI ~" O U2hUUS1 PCT/ GB ried, filtered and evapor at ed under

r educéQj bPés%UFeBHbléﬂsﬁeﬂG% 4ﬁ)t$ é7 &%%’ﬁ%‘nhg w4 dthg- 16d by 2Hy3,909204m, \pt hod

111 5 1 51% 6XycaAchﬁ ﬁg%%{ At %665 (s, L W.3-9158iH0) Blg A2 580 (Y {1); myz

a- (R) -

car banoyé9éet hoxyl - 2, 3. 4, 5- tetrahydro 1, 5- benzot hi azepi ne

|, 1- Di oxo- 3, 3-di but yI - 5-(4- am nophenyl )- 8-[ N (a-(R)-net hoxycar bonyl benzyl)
car banoyl met hoxy] - 2, 3, 4, 5-tetrahydro-1, 5- benzot hi azepi ne (Met hod 110; 40

nmy, 0. 064 le® Was dissolved in DMF (1 nl). t-Butyl isocyanate (8.3p,1,
0.071 nnﬁ%?added The 10 reaction m xture was stirred at 60-80C

over night.1-Diexo-3tRudibltyi-5 erhyeylat meth0hib: 8-0V-178)-ecAst 2-snéphoaididbcarbaiheyli eact i on
gd t en room errpe{ ature for a
ZQUMAZgDIRe QUM SaltThe pr oduct

was purlfled r 'W" e buffer
gradient (5/9 Xlﬁ %gglﬁlbg -3 tsé%gtg?\[}}élt 71 e pro g{'ﬁ)so ng (65% .
Mz 721. mbdkﬁo%feﬂmdy]llz 4,5- tet1ahydr0 1,5-benzothiazepine (Example 88; 41 mg, 0. 064

1, 1- Di -S | - | th

arb onyIO)r%?'PB bth/ clhss%lveetdqx 3 nﬁ lﬁ)gl\e/[n)faugnqu[ra ut}EIarlm%omum saq CéO mg, mmol)

be. nzyh) GRIPRIOYLIRIN0XYE nencl) there-ddaLd ?@é@é’sﬁzei‘y édeﬁ@ﬁaﬂ&hie&ﬁ%QhH‘édThe title
conpound was synthesi zed from 1, 1-di oxo- 3- but yl - 3- et hyl - 5- phenyl -7 20

met hyl t hmmgbtaatbowyamtquwt@psrlw ®ltent wahydporaledsand dinprodiiei ey ipnafigd/et hod
iZ%Gangz&e;)rgé@ra h%ﬂ& usang) an %éﬁ%ﬁﬂ&?&n‘% agzetate\f)ug’gr gr]a(%%ntaMSEIgl to %%/45;535 2000;
eluent. Lyophilisation 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 (m, 8H), 1.3-1.5 (m, 4H), 2.0 (s, 3H), 2.9-3.2 (m, 2H+2H), 3.3-3.8 (m,
2H+2H), 4.4-4.7 (m, 2H), 5.6 (m, 1H). 6.57 (s, 1H), 6.9-7.5 (m, 11H), 7.8-8.1 (m, 2H); m/z
746.

......

Example 91

30 The following compound 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 lyophilised to give the ammonium salt.



procedure of Exanple 56. Mz 639.4. Method 113 25 t-Butvl
D-(S-tritXl)cysteinate hydrochloride To a vigorously stirred suspension of
S-trityl ne (2.0 g, 5.5 mol) in t-butyl acetate <£L0% HC104
(1.6 m) g}}a()g%? @ﬂle]d dropw se. The reactiggn m xture was sti ﬁ)r%zﬁa&tlfo?b(?gm
tenperature for 70 mn and Et CAc (50 n") and NaHCO3 (ag, sat) to pH 8.0
were added. The precipitate, unreacted S-trityl-D-cysteine was filtered
off. Th ith 05 MHJ (2 x 75 m)

and bri 1Ex (ﬂompoamd evapor a ated to gi ve NMR (GDOD cambmizd 3 02 9 (E;EM.

NVR ( 50p—k4g 43—(<- 2-83 Bl 343

7.21-7. 391(r @E 0 VO (9/76r9-8% e k), &3 @1@&@ 13Fx
" Method 114 1 "

1- Di oxof 3. 3{di but :; - e ylthlo3881 g? Fmokyc rblgn 1 PQ 2,“5-tgt3r

ahydro- L, 5 benzo azepl n a suspengi2éh), 224 (s, 2H), 3.58 (dt, 2H), 375

1, 1-di oko-3 dibyt yl - 5- ph | -7- rrethylthlo
t et r ahyflr o- L%S&(bm’i‘iot hi azepi ne (Met hod ) 35‘}%&% 271% Hﬁ’%(gﬁqn VeCN
(150 M| was ad’dﬁ-d et hyl bronpacetate :‘2}1255 511 S 1ﬁ§ @76‘@‘)@1) 6.97 (¢,

t et rabujyl apunoni um bronude (0.925 g, 2 and sodi um carbonat e
(12.85 ¢, 121.2 mmol). The mixture was |H&atBdl ([hdH’) T.285-740 (pO6HB houyrs. |The
sol vent |was|renoved under reduced pressur (ﬁng%t he rﬁi' due was partifti orled
bet ween} DCM and 0.5 M HClI. The organic |l'aye d with brine, |drigd
10 (MgSG~) and concentrat ed. Cnronat ogr apny using DCMELOAC (9. 1) as eluent

gave the desired product ( 15.45 g) as a tan oil. NMR 0.70-0.85 (m 6H),
1.00-1.5E gmleJ%’H) 2.15 (s, 3H), 3.10 (s, 2H), 3.70 (bs, 2H), 4.25 (q,
2H) .65 ( 6. 90-7. 30

2H), 4.70 (s. (m 6H) . Met hod 115 15

1,1- D|ox (rubaxxmetbylicagbamayl rahydro-1,5
benzot i

11D|ox , 3,4, 5-tetrahyd

ro-1,5 benzot hﬂd)lem-ﬁé)mwa btchgﬂ 11)B¢n}ﬂ}74ﬁrtg)xymcm4>xyﬂicﬂ 4, S*Aasahgidmsbﬁ-ved in

eLren g Tbenhe il o e o s e Bty 85

evapor at gds spdeko @@%&ﬁom.%mub&oﬁ oaglrn:;eggﬁsw% m,;uor L ty?a&ﬁﬁéj(l\%thbd

DCM wat er. The ayer was separate 0.44 (97%
of the tB6:%®% AP og@.5hé ol & Dé]M(Ci\Mi BBGmnmwlp}&dend)(@ EanO.SSQ-I)mnol)O 1.

(7m5 (852) ’ ?Lr% f’é’g‘gS( "éﬂ%ﬁ%ﬁﬁé@%ﬁ,&ggg‘dg ql%l{thél ie%ctclosri m:i)’xlz?u”e v?ésssfig'ég at(ann]ibignlzb ’
1-~yl - 5- phgRwhrS ofAPRY, AR ROMYILARE Blt¥red vFerustid BEMIEMSKO(812)%s eluent. The

benzot hi azepi ne
1,1-Di oxsﬂlgenbwyw@’omtmw;(ﬁ@ﬂyan@mm 6Xl§l) wer, 4lded amt thamyigiuee Wwash- benzot h

i azepin 1605 07 nun br o cetate 23 g, 1.38
R e T R O R S A e e LR S
broni de pPardve APOGInMThbmasil €, Adilash. 1A IMeCN/4mPofluin acktie Wiffel dfishasS
refluxed for 18 hours and then evaporated under reduced pressure. The

resi dhé RASMRAPAY was wedrps meilpaphase. ThnMeGBWWpagrapotited andpyaphilisatiamd
evapor at gr apﬁé’@ﬂﬁ&%&ﬂﬂ iPBEFNE (62RE). NATR R ¥85 (RUBKT, 185h-PY3 GR! 45

chronmat o
1.30-1.65 (m, 4H), 3.05-3.18 (m, 2H), 3.65 (brs, 2H), 3.75 (ABdd, 2H), 4.46 (ABq, 2H), 5.70

(d, 1H), 6.79-7.24 (m, 10H), 7.36 (d, 2H), 7.46 (d, 1H), 7.83 (d, 1H), 8.00 (brs, 1H); m/z 622.

20 Example 93-94

The following compounds were synthesised by the procedure of Example 92 using the

appropriate starting material except that the HPLC-chromatography was performed on a
Chromasil Cgcolumn and the eluent gradient was 45/55 to 60/40.



WO 02/ 511051 PCT/ @&B(11/CS;;.~ -13s product was eluted with DCM OAc

(90:10). 0.480 ¢ (97% of the title conpound was obtai ned. NVR (300 MHz)

0.7-0.85 17(m 11H), 3.1-3.3 (m 2H), 3.6- , 4.3

(q, 2H), y&"?w’” 3 (m TH, g5 (d, 1H. 5 ot s e

|, | -D oxo-3

3-di propyl - 5- phenyl - 7- met hyl t hi o- 8- hydr ox~-, 2, 3,4, 5-tetrahydro-1,5

benzot hi,azepine To a suspension of

1,1-dio €odippuody| - 5- phenyl - 7- br onD-E-NMRK@D‘s(B)&Iﬂ m/z SM

tetrahy HS-Rg
nt heticy,l

6-6-04~-cH—g—i-0—W0—06,-1.6054 A
i dentic st eps Bycept that [h-28400; ¢y hBR<driTdm, vva< M‘ﬂbsen

to give oo N C |n of {t I 6 und;l ~Q. 754 g,
1.62 40 m ) ad ed W 4?% fég%)f 466@{%%1) oirmg . ar|d
the mxfure was Q P ed/éver nl’b t at 12(}GH)T3IE°$@I2H9HBL75A&$S Qﬂ)pvedm:thder
reduced|prepsure ang the resi vvas partlitioned betvveeg Ft OAc_and 0.5 M

HCl. Th¢ agpeous | a rynas ex tted tw ¢e: dgs £H). et ch)he 88onbilned

organi clextfacts wéte %5 dried (MyS04) ar%&p(@ 3 E'l gokit | ¢ conpdund
was obt inethMn@g§ g (98 % . NWR (500 [VHz DIF\}/@tO 3?5? O-'O.éO gm 6H)[,
1.05-1.% 15 (s, 3H), 3.20 (s, 121997093(@3}1()&33 T3/A)(m,6. 65 (s,
1H), 6.75-6 95 (m 3H), 7.10-7.25 (m 2H),..7. s (s, |1H).
1,1-D o¥o- 3| 3- di propyl - 5- phenyl - 7- et hyl t kjp8g car boxxnet hoxy- 2, 3,4, 5-tdtra
hydro 115 benzothi azepine To a qusnenm on_of

Q
1, 1- di 0843 h3 di propyf - 5- phere(lzr 7- et hyl ttﬁﬂ&@gﬁfmrﬁi)/l 043,24 (&, |Meth

t et rahydr o- en d 117 (10

m ) was|addg u@ﬁi br ormte (0\262 rr14H)’21 ggﬁmfl}‘tﬁgemﬁ’utyl gr%‘?ro ijlum

brom de}(0. D51 go”2%; 0. 158 and sodi lgm%cygb@nap@ (6% &8 281), 8 Aethmdl ) .

The m xfurelwas stif(red over t at 80C. The solvent was renmoved under
)

reduced|prepsure ang.the resi was partlﬁﬁ%ﬁ&ﬂdbéﬂhéeh @tﬁmefﬁanSO.S )
HCl. Thé¢ or ganl c | &efwas washed with bri df}[l)ﬁ ?IYQ% ) @92
concent fat ed E DQIeO ree§| due was filtered trroug(h S ’Si OI dm

(DCM Et PAc- 1§ " UEhéent rat ed and di ssol \rlqumE(mHo’ ’ﬂ.@ﬁ-m%.(m?\ sol utiorl of
NaOH (0§25 P 6.25 mmol) in 30 water (1 dé@was added and th sol §iti on Jas
stirred|ovef night at roomtenperature. TREDsOH,EntBhas?d €hdted under
reducedjprepsure and the residue was partjitigaed between Et OAc and 0.5 NI
HCl . Th¢ agueous | ayer was extracted tw ge m)re wi th Et OAc_and the_ conbijned
organic extracts were washed with brine and concentrated. The crude product
was purified by _ wo 02~~oo;t P~T~cBnnn~as~ - 139 preparative HPLC using a
I\/ECI\VamTMl%.%tate buffer to give the title conpound in 0.441 g (58 %

—_—

6. 80- 750@h deth Yclafba /1 ync?arﬁzﬁnaylﬁfét@} 2,!3)4 sietﬁha@f@ues-lzl The
fol | ow ng il I ust rate representative pharnmaceutical dosage forns containing
t he conp la (1), or a pharmaceutically acceptable salt,

sol vate, sol V%% QutiiG? 28 (Réh§1)(ethylphosphoryljethylamine (Helv.Chim.Acta; GE; 75;
8; 1992; 2545-2552; 16 mg, 0.106 mmol) in DCM (2 ml) was added at O °C 1,1-dioxo-3-
butyl-3-ethyl-5-phenyl-7-methylthio-8-[N-((R)-1'-phenyl-1'-carboxymethyl)

10 carbamoylmethoxyl-2,3,4,5-tetrahydro-1,5-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 layer was dried and the
solvent evaporated 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,



or a prodrug thereof (hereafter conpound X), for therapeutic or
prophylactic use in humans: (a): Tablet InbltabletConpound X100Lact ose
Ph. Eur 182w/563/956ar mel | ose sodi uml2. OMai ze starch paste (5§ <cs
past e) 2. 25Magnesi um stearate3. 0 10 (b)_ 89TabI et Il ng/tabl et &f/&dﬁﬂ?“
X50Lact ose Ph. Eur 223. 75Cr oscar nel | ose sodi uné. OMai ze

starch15. OPol yvi nyl pyrrolidone (5% wW v aste)2 25Magnesi um stearate3. 0 (c):
Tabl ot 1 PP lb R (Dm0 Grtbobal RS 35D oher G SOdARD b al (&

sodi umd. [ t t 9 IMBg 3 WO
02/ SOUSI QW’?W’SSS&?@f&g f%“@gﬁﬁ ? ca sﬁﬁ%@h@%ﬁnﬁ ﬁ%%gg’t ose

Ph. Eur 482HpNHQfia@ 35 (@ SHearatel.5 (e): Injection 1 (50 ngl m) Conpound X5. 0%

" w/ v1M Sodi um hydr oxi de sol utionl5. 0% v/v0. 1M Hydrochl ori ¢ acid(to adjust pH
to 7.6)Pol yet hyl ene glycol 4004.5% w vWater for injectionto 100% (fj:

| nj ect |50@k5}£%fgs%/gﬁ Conmpound X1.0% W vSodi um phosphat e BP3. 6% w vO0. 1M

Sodi um h utionl5. 0% v/vWater for injectionto 1D0% (g): Injection
111(1 ng/ M, Mhé fadlomadng oombbttﬁ)iwnﬁheé(ﬂacnb}ﬂ/ﬂmw/pv@edmmmfEhm;ﬂbz@ﬁmsﬁ@ZhQG%
w vCitric aci d0Q. 38% w vPol yet hyl ene gl ycol 4003.5% w v\Water for injectionto
100% 5 NAPRICHHES %{B‘BR}‘&I‘F%}P‘?&% ations may be obtained by conventi onal

procedul g V‘@J()jxln BiRgN 1N the pharmaceu it afim/z THE tapters (a)- (i be
entericlcoate Bv conventi onal rreans for Exarm e to provide a coatj ng ¢f

cel | ul o$@6akcet at e pht hal ate. Q?776 0361&16}1141100 Qsal(mslm;at \iex cllai m
is: 1. A conpound fornIuIa 1): 5s RRwW R ~ R~/ R~ ~Na R
K 5 i (R2) -~ (I)o/\,h % 1e5$ ﬁﬂépﬁ@n?@ﬁﬂ?ﬁ 8;4%@1’& éH)frCarﬁS '
ydr ogef or n 8 r@m CH ~al iy
PCT/ GB /%SS= f R' e |ndependenfsl’ gﬁgtgl %%? g%?li Sﬁ?‘rﬁh%?dr ogen o c
1 _ealkyl, or Qe of R an Cis hydrbgﬁa(matH)C:ﬁ 85a4.00/im A0, 4.08- ot|her {|s

hydroxylor (C~ _~allkoxy; RZ i5 selected [fromhalo, nitro, cyano, _hydrloxy,

am no, ¢arbjoxy, carbanoyl, nercapto, s\t H]gﬁn%}p 4@1(‘1’ A Ié)ﬁ“ (ddz{)«al kenyl,

C2_6al kynyl|, C 1 _6al koxy, C1 6al kanqzygé IJI DR R 8%%-7. 1'8
(C1_6al kyl )lam no, N, N-(C, _~al kyl) Zanuno, > % candcf)’y gﬁ] (m,

N- (C1_64l kyl ) carbamoyl, 15 N, N-(Cl_6al k%H)) zca{mmmH)cmaéuwﬁs( Ola
whereinja ijs 0 to 3, Cl_6al koxycar bonyl JH), 8.07 (d, 1H): m/z 760.3
(600 MHz) 0.75-0.82 (m, 6H), 1.0-1.42 | Ex
; NJ\/O ><:/\ (m, 13H), 1.64 (brs, 1H), 2.18 (s, 3H), 38
J@ 3.08-3.24 (m, 2H), 3.50-3.84 (m, 4H),
o) PO )
@ 3.87-4.13 (m, 2H), 4.54-4.68 (m, 2H),
5.56-5.62 (m, 1H), 6.63 (s, 1H), 6.87-
7.10 (m, 3H), 7.24-7.40 (m, 7H), 7.43-
7.49 (m, 2H), 7.98-8.05 (m, 1H); m/z
730.5
Amine: Tetrahedron; EN; 49; 47; 1993; 11055-11064

97
1

10 Example 98
1,1-Dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-{ N-[(R)-ct-(N'-{ 2~

[(hydroxy)(methyl)phosphoryllethyl }carbamoyl)benzyllcarbamoylmethoxy-2.3.4.5-

tetrahydro-1,5-benzothiazepine
To a solution of 1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-{ N-[(R)-0-(N"-{2-

15 [(ethoxy)(methyl)phosphoryl]ethyl }carbamoyl)benzyl]carbamoylmethoxy}-2,3,4,5-
tetrahydro-1,5-benzothiazepine (Example 95; 27 mg, 0.036 mmol) in ethanol (1.5 ml) was



C _~al koxycar bonyl anuno, ureido, N -(Cl_6al kyl)ureido, N (Cl_6al kyl)ureido,
N; N (Cl 6al kyl ) 2urei do, N -(C~_6al kyl)-N-(C~_6allcyl)ureido,

N, phZ- 1V- (Cl _6al kyl )urei do, N (Cl_6allcyl)sulppharmyjsand N N
(Cz_ aI ky?v)d%éﬁx anoyl; 20 v is 0-5; O_W of R4 and RS is aggroup}ﬂa? formul a
(1AA: AOR ~NnRoRRSR (IA O !112/s0011 PCT/GBIi | /0;;;~
-142, R3 the other of R4 and RS are_independently selected from
hydrogen dﬁglagg Cﬁpg’F guepYSNaOH Hb&?d&lyoaérwlﬁﬁl) g IBReHPN X U WA SIS c apt o,
sul phamDifom gk For ol heaRdoid A udcd GholBlEEON fed
Cl_~.al kanglyl %1 4al 0kranoy | oxy, N- o&: @ﬁ) ?am ?10 N, ‘JC?% sevapg’/laeam no,
C~_, ~al kamisy r@me:ﬂ)premu(e@mdabﬂ fesidhiy as bzammyetd, wih NOM/(w@narmhe P¢M ke wasmoy | |

Cl ~.al kyl S 0 2, Cl 4
(6 ano B Sl igenited g ozt Bis A e girsiise Ressysialiralen and
the ot st 4f léaf’dlﬁrffbnﬁﬁomtheﬁpaﬁﬂaﬁﬂ@ihleygaweﬁé flﬂ@é&%dﬁﬂd©9r19£(89% AR OF

nore RL16; Is - N( Ra) - S(Ob ; wWherein Ra Is hydrogen or
d _6al ky¢I60arMHb)(i)§40rSZ (mléHbler@mol(m,aaw 1090 hé?émo%ﬂyﬂ 16Wsc¥18), B0 32 A |s

b ogentH M SRS B MR So Fos BaruBLS 3oy 7! SR Fh e TR el 1§

subst i t uy.ed-750 @0SID!8. (R 1Bastzi t1eent s sel ected from R18; R8 is hydrogen
or Cl _4dalkyl; 15 R9 iIs hydrogen or Cl _4alkyl; R is hydrogen, Cl 4al kyl,

carbocyclyl or heterocyclyl; wherein R~ is opti onal |y substituted by one or

nor e I sel ected fromR‘9; RI1 is carboxy, sul pho, sul phino,
phospﬁon@i-lthgg%g;olyl, -P(O (OR) (ORd}, -PI(O)(O—D()C(J%), EJPE)C))(C]—&J(ICI%dI) or

-P(C»(O?lﬁﬁﬂibsted y1r8-Eth G081 pfRehyR7 emé thdfiete rsd L2 ekt
Cl_6al kyl ; R'" 1s a group o ormul a : R4 R quPNRla(IB)
wher ei n: Dhosphw(s/tnaethvll afameybenzyl)carhz napth oy v{-2 cirphyeionl .- i s 0-2 and

Rg is hy}giro ngS a 4dalkyl; R12 is hydrogen or Cl ~al kyl ; R13 and R14
are i ndepé%g@ﬁ-%el ected from hydrogen, d _4al kyl, car bocycl yl,

heterocycl yl 96 aRolBtioMBET, Eidiox®ad-ButGr34ai iyl heﬁﬁthﬁfeﬂglmﬁo-er[zvt(@tﬁaqwcl yl

may be independently opti ‘onal Iy substitute by  one or nore substituents

sel eci%d[(dxeﬁmxm)ph%phomnetm] oy ineARathangsimathony] 2, R -ietralygidrd oy |

"p & (o B BeinBARRARES Ao ho TBFE) i VPG T8 s pacR I €

sel ect edacide@n@ GOR &. Kyl ml, 0r1 7R ismbk deors¥ied) The reac@smbbi@urfel s stifed 8t Qo6 R~N
R 24

temperature for 3 days. Acetic acid was added and the solvent evaporated under reduced
pressure. The crude product was purified by preparative HPLC using MeCN and ammonium
20 acetate buffer (45:55) as eluent to give 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, 2H), 3.6-3.85 (m, 4H), 4.70 (dd, 2H), 5.57 (s, 1H), 6.72 (s, 1H), 6.96 (t, 1H),
7.09 (d, 2H), 7.25-7.31 (m, 3H), 7.32-7.36 (m, 2H), 7.40 (s, 1H), 7.45 (d, 2H); m/z 732 4.

25 Example 100
1,1-Dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-[ N-((R)-0- { N'-[(hydrox v)(methv])

phosphorylmethvi]carbamoyl }benzyl)carbamovlmethoxvy]-2.3.4,5-tetrahydro-1,5-

benzothiazepine

To a solution of 1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-[N-((R)-o-{ N'-
30 [(ethoxy)(methyl)phosphorylmethyljcarbamoyl}benzyl)carbamoylmethoxy]-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



5 (I1C) wherein: R'4 is selected fromhydrogen or Cl_4al kyl; R 25 is
sel ected from hydrogen, C~ 4al kyl, carbocyclyl, heterocycl yI or

wherein i al kyl , carbocycl yI or heterocycl yl may b ngd ntIy
opt i onal f@"’g’&&?ﬁt uted by one 10 or rmrgci substituents sel 2c;r’§§£'?@om$

R 6 is selected from car boxy, sul pho, sdl phi no, phosphono, tetrazolyl,

-P(O (OR ORh -P(O 0) or-POCRRhWnerelnR
and R aWder redbsskiressirsy The Bk BN LRl by \colup ShrmgbEARRY UHIRE the

val ues Oﬁg@}\/{e@lip ?\I %6 1%%21&{ 1(5?)' gOf & sz;lteluejn? toqgnklé th%c}i]t? don 8u19d g” \Q/ner ein

t he val ue e the” sanme or di ereln

~ val ues onémM(@gmlgp?samum GHI)fleﬁ)-QWIO(nn 1|1151)121$(st) em (bfse”Hﬁl ues gf
sane or | my

R

Fhe oS a5 (5FB o 605t AES, .19 (ids B 35 By 1) By BriDaB D8 (s DT B T oo
hal d | t

O Shatold S, PYE0P s S AT 19, 79BUBAY, wBBIERTDY) . e CaPLO.

Cl_4al | canoyl, C _aal kanoyl oxy, N-(d _4al kyl)amino, N, N (Cl_4al kyl)2ani no,

Cl_4al kapoyl ami ng, N-(Cl_4al kyl)carbamoyl, N, N (O _4al kyl ) 2car banoyl ,
Cl_4a1k§£SMer einais 0 to 2, Cl_4al koxycarbonyl, N

(4 _4al kyl )SU’n&IH%(IjIBMI g&% B ESrinAREK S BhRRH B MR 00 usibrhe TUT ~
and R 8 may be 1 ndependen Iﬁ{ano?)t|Sonah(fly sug ?é[tﬂut ed on cxalr bon by s('n??]ggt gr
nore R2' appRi;@;atd@tm1ngn$a,term~ and Rzs are independently selected from hal o,
vitro, aﬁa-ne Ry-eH-E3ey OG- a0 —E- B a B WE EBPE-O—SHphat 38’1\1/1
C~_4al kEX tﬁomokeﬂw C2_4al kynyl GMB 600 Mtz CRDR)ABg /2

Cl_4al kg OXY, QI Aatkytam ot -
Cl_4al ka#&/ am no C1_4al kyl ) car bar \7&&#@( @5 Jﬁi E?%aﬁba?fmy E:h
C1_4a1ky18(0)a3 wher € na is co 2, CJ 14g| kewmazlapmdm 3H), 3.24 104
N (C1_4pl ky] ysa IJJ\’ PCT/ GBOL/ 0555-t - 144

N, N- (Cl | 4al I<y|°) 2su|°pharmyI; I(brSh%Tflbﬁdt%ﬁ(}/Km &) 5198;3- 81 ghi no
am di no] phpsphono, -P(O) ORa O?b) O), gﬁ'ﬂ) ) ?-IIP( or
-P(O (QRa) (Rb), wherein Ra an are |%1dep yzglza%(e%@ 1’87b
CL~al l cyl; herein R ~, R2, R23, Rz~ 3gnd 1&@96%3& bH), htlefe BHE 725y
opti ona Iy substituted on carbon by on r no ; a rle

i ndepenHent y selected from hal o, hydr%xéj)g, (%@0545551’%09’? ‘@%l dg, anjno,
nitro,,Carvoxy, caroanoyt, nmercapto, sul phnanoyt, tri 1 Tuoronernyr,
trifluoronmethoxy, nmethyl, ethyl, nethoxy, etboxy, vinyl, allyl, ethynyl,

met hoxy cBkdaplel 102f or nyl , acetyl, forman do) acetyl ami no, acetoxy,
met hyl am no, di rret hyI amhno I}\ll- met hyl car banoyl, N, N-di réet hyltcar bamoyl ,

~

met hyl t hid;Digse+ - MERVEHE O Y10 AN NRutax;
N, N di m&b@bﬁamlma yéalba%omb%namﬁa%%wﬁﬂtIM%epgqg £v§@l1 5. SOl vate,
sol vat e Of sucit a s Or a prodruag thereot mpourtd of ftormula (1)

accordi nbjertzothcdzamrrel wher ein R and R~~ are both hydr ogen or a

h t I t I I t I f
Dt odr 35 ¢ her obp 4 sa5igh oAl dgHppu e el sheays melin g 8- Frer of
cl ai ms 1?19=:rnal"1 WSS &eﬁg}rlmﬁoyﬁﬁ&hbm%@‘gﬂ@ﬁ%&dﬁ?h%Cﬁeﬁgotbfa%ﬁn?é hyl,

propyl butyl or rmaceut i"cal | y "acceptabl e 'sal t, sol vate, sol vate of
such a s@xample %;Iﬁﬂoﬂg Lq;Jl?dhanmbfandﬁD(tzlautoccyO;dwpphmyﬂnmﬁh}faommdht {Leyt.. &6 or di ng

bhar maconsi e 4P7% s a7 ae b o i DEREE ) Pl 2oOREGOER RE o2
prodi ~ugmriniy #RFTBBU (58 ﬁ@m%m%ﬂiﬁl) froe medcaof Imxt@fep@mtiﬂﬁdta@mﬁy one of

clains 1 to 4 wherein RZ1s 25 selected from hal o, am no, C1_6al kyl,
Cl_6aPRoseyparasaforihonss end i miciThe splvgnt waseivaporaied Angerae duee@ DIcFwEg argd

accept ab 6. A
conpound e rodt § BurARl P duh AR ARy uf TORIHIOYbIR 80 - ©:
0 or 1 ogluentpbgiveahetitle c@hbcwrﬂmepg (86D, NMR (S00aVivaa) .77 8 6/@d, 6H)I1 exch a
salt or a grodrg}g t her e
1.75 (m, 26H), 222(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 (t, 1H), 7.07 (d, 2H), 7.26-7.48 (m, 8H), 8.12 (4, 1H);

25 m/z 704.22 [M-2(¢-butyl)+2H].




30 7. A conpound of fornula (1) according to any one of clains 1 to 6
wherein R3 is hydrogen or a pharmaceutically acceptable salt, solvate,
solvate o salt or a prodrug thereof. WO (12/ S ;ggqg‘/ OSSS -
- 145 8. ch(f)drr&?guﬁd of forrmula (I) accorﬂ hg to any one of cTJaD(lga-rr(s} 1Tt o
wherein the R4 or RS that is not the group of formula (1A) is selected from
hydr ogen halo Cl 4alloxy or d.4dallcylS(O~ wherein ais 0 to 2; wherein
that R4 be optionally substituted on 5 carbon by one or nore RI16;
e| . ) .

sol vat e gﬁosgu@ﬂyhﬁetﬁﬂndarbah@ mggﬂ@ﬁa%ﬂiﬁtho@]—ﬁ 43911a9.ilﬁﬂrd)i stormila (1)

according to any one of claims 1 to 8 erein RSis a 10 group of formula

(1A (asbenzgthiazegiopn claim1 ) and R1is rrethylthlo or a pharmaceutlcally
accept abl e salt l.vat S | va

A corrpgund of P&Fﬂﬁﬁngnf’f} ‘@%"r%’%Hng?oé{@ﬂf é’y]é? n&qtlg{l 0'%'[?{9 ((%?&ﬁ@?el n R6

is hydr 0g&rtt-eﬁtoﬁy)qh@éme}ﬁﬁieug@hluisaﬁ@quBélﬁpl)@arsﬁh&ylnﬁ%x?}%,@&kevﬁhﬁir@f such

a salt or prodrug 15 t'hereof ound f ormu according to

any one & Qqnaothmqum%(Elc@mmek® ﬁi2|mg,ﬂtﬁ)§8gm0@1blrblpc%(4nml)aWS|aA)ied@Q°§ O or

cubst | Lty RIFRe dRFEHE At R fsior i OB AR Y

met hoxy &vas t:va;fokaﬂarmmi ftylhced ressare}mdrt@@ﬁelduwtmwtra@fedpmﬂmbwmtdr.SThe
hydrogen or nethyl; R~ is hydrogen or nethyl; 25 R is dr%gen mis 0-2
wher eilfl © Fg@nwdamévaéﬁema%waﬁ@dt Yiish beng dHPd aﬁldf $\apayated udgr chdspl"éséFlBoxy

-P(O C]—I}[ﬁ1

phgr )m(aceu I ca% ugrwégégsrtg g\% %f:(:g}f@ah( 'Vat eéi %fﬁllg l}fgﬁ%ﬁ{g B}“t}a %Orﬂl
prodr ug (QV%)ENMR%D(HMHZADWQWM7@D SDC(m’,rﬂHa 0(99-1.6¢ ¢ SHNQP. 180(s 231), Ar86- of
R A Lt T IR Pl TN TS EL e
butyl or 7p;tgquiH)og 569330 mejf@ofrfnllzg%&3s optional Iy substituted by one or

nmore substituent’s Selected R2 is hydroxy, nethylthio, nmethoxy, an
uno, ilAudazolyl or nercapto; wherein R2 may be independently optionally

substituted o bon by one or nore hydroxy; R23 is carboxy; 5 X is -NH
or -NHC(MS sel ected from hydrogen, methyl or phenyl; wherein said
met hyl opg 1pjjﬁmgl3 8¥%u ) ehypubsti tuents

Y,
-P(O) ( %ﬁ@h¢rvlkmNDL@ﬁrm©ﬁhbemvl1cd%ﬁ@)d\([ﬁeﬂlbw}P QMM Rf are

[ ndepend%&tlzlo¥hlazeel 1enct ed from net hyl

20 To a solution of 1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-[ N-((R)-1'-phenyl-1'-

carboxymethyl)carbamoylmethoxy]-2,3,4,5-tetrahydro-1,5-benzothiazepine (Example 1; 60
mg, 0.094 mmol) and 2-[(methyl)(ethyl)phosphoryl]ethylamine (Helv.Chim.Acta; GE; 75; 8;
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
brine. The organic layer was dried and the solvent evaporated under reduced pressure. The
residue was purified by column chromatography 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 (s, 2H), 3.47-3.80 (m, 4H), 3.88-4.10 (dd, 2H), 5.52 (d, 1H),

30 6.65 (s, 1H), 6.95-7.12 (m, 3H), 7.13-7.42 (m, 7H), 7.43-7.49 (m, 2H), 8.05-8.16 (m, 1H);
m/z 772 4.



10 or ethyl or RS is a group of follnula (1C) (as depicted in claim1); p
is 1-3 wherein the values of R13 may be the sane or different q is 0-1;
and r is Qo Wﬁ gein the values of R14 may be the sane or Ig{] “4 or a
phar maceutl cal'ly acceptable salt, solvajg, solvate of such a sa a

prodlvg thereof. 15 13. A corrpound of forml a (1) according to any one of
clainms 1 _to 12 wherein in the group of formula (1C: R24 is hydrogen; R2'
is hydrogéa—l!@lgé "~ is carboxy; and z is 1; or a pharnaceutically

are both mﬁh@gmnzal}caaﬂnaaneﬂ@xvmsn@n@aahwoaes Bcﬁiz@ﬂuefzé@lﬁb Cl_gal kyl R
and Ry are both hydrogen; RZ is selected fromhalo, am no, Cl_sal kyl,

Cl_~al koxycar Bemysolrionef drl-doxq-83- dibllltb/&ﬁ Pb@@ﬂﬂomemlthdpsf'eﬂ\’ {R)RB{Nh@-R6 are

a8 ey P B RLl T R R e R R kot s Por o0 11 ST

Cl _qal | Cyér%@ﬁnwﬂw 1, 384,5-‘5et£bh9&021 smﬁn&e&,{i@watmdﬁl@@a%oomé mmol)
PCT/ GB01/ OSSS-1 - 14 R4 or RS may be opti onallb‘y substituted on carbon by

one or nYRCRIEL Hﬂ%‘éﬁseﬂdﬁemtd)%smﬁqwe@@nwém #13%013 apkating. Theoieehpdrwasy |
b t hyl
cobony RN abE 200 08¢ B B, 8 i AT

wher ei n Eﬂmgnﬁem@eﬁpiw e Hoprssanlashm the e@ivayt eRisoraed 0Bde radiosd plebRind. The
sel ect ed fromR'; wherein ~ is selected fromhal o, hydroxy, Cl 4al kyI or
c1_4allfosipde pEpshigh wamunfw&;bmenaﬁtwe @H@U%%MQQNM&FIBW%}M@WW fhe or

" O o SaB A A B NI SO I

Cl_4al kyD.7670.85 n,o6Ef), 6105F 1060, 2E) B). 17 &5 3Hp @ 11262 i(m, 2Hpi3B41(pss, TP 3.61-

s boachsd e SR oo h el atln b a Fhus ol A 9 0RaSle BN

subst i tuenggﬁérﬁq;}epﬁsmmﬁ, mefein R2 is hydroxy, Cl_4alkylS(O a
wherein a'is 0, C,_4al koxy, am no, carbocyclyl, heterocyclyl or mercapto;

whereild R2 may be independently optionally substl tuted on carbon by one or
nore R 2, R22 i el ected from 20 hydroxy; and R23 is carboxy; Rl4 is
sel ect ed&wogen, Cl_4al kyl or carbocyclyl; wherein said O _4al kyl or

The following compound was synthesised by the procedure of Example 105 using the

appropriate starting material.
Ex | Compound NMR (500 MHz, CD;0D) and m/z SM
106 0.77-0.85 (m, 6H), 1.03-1.28 (m, 8H), | Meth

" /\J;NHIEE; j\/o I:/O\SODCC 1.38-1.58 (m, 4H), 2.15 (s, 3H), 2.87- | 93

HO S0 § N 3.5 (m, 2H), 3.25 (s, 2H), 3.75 (brs,

@ 2H), 4.55 (s, 1H), 4.71 (dd, 2H), 5.66
(s, 1H), 6.71 (s, 1H), 6.98 (t, 1H), 7.12
(d, 2H), 7.25-7.43 (m, 6H), 7.49 (d,
2H); m/z 742.28

20 Example 107
1,1-Dioxo-3-butyl-3-ethyl-5-phenyl-7-bromo-8-(2-{ N-[(R)-a-(carboxy)benzyl]

carbamoyl }ethoxy)-2.3.4,5-tetrahydro-1,5-benzothiazepine

To a solution of 1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-bromo-8-(2-{ N-[(R)-0~(z-
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 ml). The reaction



carbocyclyl may be optionally substituted by one or nore substituents
selected fromR2; and R2 is hydroxy; R15 is carboxy, sul pho, phosphono

- P(O) ( OReyfFhishos;- P(O (OH) (ORe), 25 -P(O) (OH) (Re) or -P(O ({1}3;,.),4V\here|n
Re and Rf are |nclependently sel ected frggm C1_4al kyl or Rl a group of
formula (10 (as depi cted in claiml); 4 is hydrogen; R25 |s hydr ogen;

R26 is carboxy p.is 1-3; wherein the val ues of RJ13ma be the sane or
di fferen{m’“ﬁrel"’éasét@ed At fogryermperatiae & b 4nd 45An{Re dhe poliant wasevaRoraied sane or

A L s T O

be the samkarmmonitfif et hufferi(40:60 b 5050 e elluemthe ginal the stlefzorﬂﬁcﬁnﬂwﬂ t he

55 ST s R A o SOEL B0 e o e

depi ct gda 8. " i
T di o2 Z?Wdl 2 @)133%{5?6" bey), @57@%29 (i, D), 430:4.41 {m, ), 543 (5, TH), 699 (¢

( R) 1 pﬂthﬁLOSﬁ 13 Nhriﬂ)aﬁt%x&%(myiﬂ) &Aﬁ lﬁfar%lbl T.62 1 \H); m/z 658.

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

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

(R)-oc- []gjxa,(m@rll@gxyrret hyl ) car banoyl ] - 4hydr oxybenzyl

} car banoyT e 2,3,4,5-tetrahydro-1, 5- benzot hi azepi ne;

1, 1- di oxo- 3, 3T %wupw%cq@mmyﬂms senithepised by (e [raredugeR)E lixanmlmlﬁﬂ using they - (2

}Sglalroggﬁ:)g prrrgégcrﬂat&s??%Lﬁé@t et rahydr o- 1, 5- benzot hi azepi ne;

1, 1-di okpy3- e&ﬁﬁbo{in@t nyl-5-phenyl - 7- metNMRE 00 NCD;0D) and m/z | SM
(R -1'-pheny - -(2sul phoet hyl ) car banoyl| thyl

car banmoy10fet hoxy) 2 , 5-tetrahydro- 1¢8- 7:86018@(&1; ﬁi)’-;pi(ne]; 30 (m, Meth
|, 1- di oko- 3, [3- di but -phenyl 7- nethyl

s\ul
hydr oxy Jenzyl } Car harfoy# met h E)Qt gt(gagmdgq-;h@mnﬁgt hi azepi ne;
hylt'hi 0- 8- ( N-

1, 1- di oko- 3-but $1°-8- et hyl -5 y
(R -oc-| N - (f?-sul phoet hyl ) cardaroyl ] -4-2H§§7d1%(§melﬁyl3 24 (s, 2H), 3.74

} car banpyl net hoxy) - 2, 3, 4, 5-t etwa&hydro- 1, 5- zot hi i ne;
1, 1- di oko- 3-put yI - 3- et hyl - 5- phenyl - 7- mat“ﬁg?’lhﬁ)’ 353‘%?6‘ ?m’nl%’ 4.68
(R -oc-[ N - ([Pcar boxyet hyl ) car banoyl | benzyd, 2H), 5.66 (s, 1H), 6.71 (s, })H)

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

1, 1- di oko- 3, B- di but yI - 5- phenyl - 7- net hyI ﬁtﬂSc{l dH)N2 (d, 2H), 7.25-7.31
(R -a-[N -(2carboxyet hyl ) carbanoyl ] - S

} car banpyl net hoxy) - 2, 3, 4, 5-t et rahydro- J ?’he?égé Bi n%) 740 (s,
|, 1-di o<o- 3-put yl - 3- et hyl - 5- phenyl - 7- n¥ =tlhlyl’lm (1},&H();Nn{z 756.23

(R) ocC- -(R car hny\/nnnf \/I\ r‘nmam;%u_b,en7\/
}car barmyl met hoxy) - 2 3 4, 5- tetrahydro 1, 5- benzot hi azepi ne;

1, 1-di ox 1Iedllgutyl 5pheny| 7- rrethylth|o8(|\|-{
(R) -oc- [‘%’\é}-ﬁ—mboxyet hyI ) car banmoyl ] 2S

benzyl }canhﬁﬂwbmealta@t i 2

|, 1- di oxo- 3,

a- [ N - ( 2phosbhy

}carb X ?, 3 4 5 tetrahydro 1 5 benzothlazeplne
1,1- d?ggﬁén%ﬁn;}&}ﬁ et hyl - 5- phenyl - 7- met hyl t hi 0- 8- ( N-{

(R -oc-[N -(Rlo ﬁaomud:ﬁ @fwﬂeﬁ@tob%w%dawé gmal') lylamétwﬁﬂwtw-(aa) -o-carboxy-4-

}car barmél met hoxy) - 3, 3, 4, 5-tetrahydro- 1, enzot hi azepi ne;
1, 1- di ox yctzowbanz){hlcywba@oﬁhmtmxwm Pry¢tralylérogl, 3-epzothiazepine (Example 2; 80

R N 9 t.h
}oar banogEnet wo A Y nef Ry RS iR TB e B8 i A 5835 1 o
PCT/ GBI | 1992 3545- 255124211 mg, 0.159 mmol) in DCM (2 ml) was added 2,6-lutidine (26 mg, 0.244
11d|oxo33d|bu 5-phenyl -7-nmethylthio-8-{N-[(R)-a- (N -{
" (R) - 120 NmmoR) ar@zTWﬁ &Vgieég%mi ey @&P%WTC@HHW{F%W@% ppirred at

car bano epi ne;

} car ox%d")ié“b%. H@&{ah%@gmt X Jmﬁﬁgg@te}; vﬁtef%éq\/ﬁtg;ﬁ% @gﬂ% ?rag'vésl@a%ﬁltvbétglz, P

a [N - (cbmmmxlplacbaﬂtyﬂhy salwbmtrm@sle]vaﬁorhre«hnydler}eduacdammsgplrerﬂlhh@miduewﬁ,p&riﬁedi etr

ahydro- 1, 5- enzo hi azepi . .

o oxBY i phosE eSS RGMYIEQH (P7 2olentyo give the tile compound
a-[ N -((ethoxy) (nmet hyl)phosphoryl nmet hyl ) car banoyl ] benzyl

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

1, 1- di oxo- 3-but yl - 3-et hyl - 5- phenyl - 7-net hyl thi 0-8-{N-[ (R -a- (N - {
2[(hydroxy)(nethy|)phosphoryl]ethyl } carbanoyl ) benzyl ] car banoyl net hoxy
} 2 ;4,5 10 tetrahydro 1 5 benzothlazeplne

- ~ o~




hydr oxybenzyl }carbanoyl net hoxy] -2, 3, 4, 5-tetrahydro- 1, 5- benzot hi azepi ne; or
a pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodrug tygneRGes1 25 | f. A process for preparing a conmpoungepigebhgssspr mul a
(1) as clained in any one of clains 1.99.15 which conprises of: P-~ocess 1):
oxi di sing a benzot hi azepine of fornmula (11): WO U2/ sUU51 PCT/ GB01/ USSS~

-150 RGR Rs g ' ~ =N RY_R \.| ),~ - Br ) . for
corrpoun(f’? 8% (M%g(?w&%ﬁBSblém @?,_1@.@@(@ gﬂj;{? He@é?&ﬁ?ﬂa‘%bmound
of T or ma g5 ! SHRS. 07 (b, bII5403.86 @ni B, BAP-390R02 B, Tp2 31 @, R\ R
RZ~/ RR~~NRXH~ NRx R3 Rv i \ \(RZ),_};{RZ)~(IIIa
(111b) 533 ¢enboumel 6f 1Eb6hIHaT72 () 2EHN6E5RE. 1H)L7.68 ¢, RHD, RI2-RF9Rm, (1) 10
wher ei n [ | spl r .+ P1LOGess 3).; acting an acid of formula
(Va) or %izgﬂx@%%ﬁgﬁf (" e Rty A §3’4)7§8'§§1 OR OSOR RW5 RGO
FOR" RWHOND~RLR~-R~SR I / RRHOI R~'NX~nmD~ NRaR3ROR3
Rv i i L(Rz)" (Rz)" (Vva) (Vb) or an activated derivative thereof; with an
ani ne ofExamplelld0(Vvi): AR 1 m9 NHRo RRs 5 (Vl); Process 4): for

corrpoun)zo A (1) e o1 0 RL = 1S ','v_" of reacting
a conpountd—c v foi ~nul a

(Vi) %ﬂs@oha]dthﬁéﬂlrbd?nojl)-4-1«(&&&@&&1@@@1&16&@@}cy,g@@qﬁh%ronos, -mul a
(1) wherein RT ~ T's carboy; deprotecting a conpound o ol znula (Mlla): R~
O~SO R' Pagnzotlagepinegs R~ R~ R 9 RN / RRI Jml .JnD~ ~-NR" OOR3 Ry
Al RZPO To a solution of 1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-{ N-[(R)-0i-(N'-{2-

[(methyl)(ethyl)phosphoryl]ethyl }carbamoyl)-4-hydroxybenzyl]carbamoylmethoxy}-2,3,4,5-
tetrahydro-1,5-benzothiazepine (Example 104; 37 mg, 0.047 mmol) in MeCN/MeOH (4 ml,
1:1) was added 1 M aqueous LiOH (0.8 ml, 0.8 mmol). The reaction mixture was stirred at
room temperature for 40 min. Acetic acid was added and the solvent evaporated under

15 reduced pressure. The crude product was purified by preparative 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), 2.24 (s, 2H), 3.40-3.50 (m, 2H), 3.65-3.84 (m, 2H), 4.69 (dd,
2H), 5.36 (s, 1H), 6.71 (s, 1H), 6.76 (d, 2H), 6.99 (t, 1H), 7.13 (d, 2H), 7.22-7.33 (m, 4H),

20 7.39 (s, 1H); m/z 760.27

Example 111
1,1-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-o-[(R)-N'-(2-methylsulphinyl-1-
carboxyethyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3 .4,5-tetrahydro-1,5-benzothiazepine
25 The title compound was separated as by-product from the synthesis of Example 108.
NMR (500 MHz, CD5;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 br, 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.
30




QD
N

(M11Db): WO 02/ SU0; 1 PCT/ GBOL/ Caaa-1 -152 A GRn OOD
RWWO ~m~- 9 Nn\ RL" | ioRI g ~ | zRRR/-RRNRXRSRyl
I'b) wWagy @ispodfP is Cl_4alkyl; 5 Process 6): for conpounds,foifosds
wherein R11 is a group of formul a .okB) and R15 is carboxy, de pr ot
npound of foiTnula (IXa): R~ O~ RR ~~5 0OR~R8 R R\ RlH

O SO
RZ) ~
I a
Ct

— <7<

Ov

ng
0

;UCD C’“;U

r NN~/ Rn, nDNRX RI4 R3 O0O0OR3 Ry A (R2),, (IXa} 100r(IXb)
112/Eandéi/GB|| | /055y -153 R1~ R's OAORpO r ~~NN-m~9 -n O
R R8; Rp; , ) x mﬁy\éTl R3 tv_ RY
(Rz) vF g 5f R4 and RS
care Inde&@lﬁtﬁ@ﬁfdo)ﬂ)éﬁbﬁﬁbﬂ%e‘ézw}éufbaﬁlwlﬁbdﬁhsﬂ)m 9.400R{chaivtird ) .5 ssubst ituted on

carbon by one or nore Rib; reacting a conpound of formula (Xa) or (Xb): Rs
O~~OI%E_“1_§LE€0“&Z 1 RL~-NRKRyi (RZ~-REORO-S/ RWL\ RL RaR~N

R gR(Z;J) (78 s§riRn 3P1 YE5ELS 3 Lithifyn - St 3 S8R B S5 OMR| RY- s pat-fi.o! - of

methylthio-2-methoxycarbonylpropyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-
tetrahydro-1,5-benzothiazepine (Method 94; 68 mg, 0.087 mmol) in ethanol (5 ml) was added

XZOO

NaOH (9 mg in 0.4 ml water) at 0°C. The reaction mixture was stirred at room temperature

for 2.5 hours. Acetic acid was added and the solvent evaporated under reduced pressure. The
10 crude product was purified by preparative HPLC using MeCN and ammonium acetate buffer

(40:60 to 60:40) as eluent to give the title compound 52 mg (76%). NMR (500 MHz, CD;0D)

0.79-0.86 (m, 6H), 1.05-1.29 (m, 8H), 1.40-1.58 (m, 4H), 1.84-1.93 (m, 4H), 2.01-2.21 (m,

5H), 2.26-2.34 (m, 1H), 3.26 (s, 2H), 3.76 (brs, 2H), 4.52-4.58 (m, 1H), 4.70 (dd, 2H), 5.61

(s, 1H), 6.73 (s, 1H), 7.0 (t, 1H), 7.14 (d, 2H), 7.27-7.43 (m, 6H), 7.49 (d, 2H); m/z 770.16.
15

Example 113

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

carboxyethyl)carbamoyllbenzyl }carbamoylmethoxy)-2.3.4,5-tetrahydro-1,5-benzothiazepine
To a solution of 1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{(R)-0-[(S)-N"-(2-

20 mercapto-1-carboxyethyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-
benzothiazepine (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.
The reaction 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 organic layer was separated, washed with brine, dried and evaporated under
reduced pressure to give the title compound 4 mg (26%). NMR (500 MHz, CD30D) 0.75-8.30
(m, 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, 1H), 6.72 (s, 1H), 7.0
(t, 1H), 7.12 (d, 2H), 7.28-7.52 (m, 8H); m/z 756.25.
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RY-H {XI) wherein RY is C _4dalkylthio optionally substituted on carbon by
one or nore Rls Process 8) for conmpounds of forrmula (1) wherein R15 is a

group of (I C) reacting a 15 conpound of fornula (I'}%g@ (LL b)

wherein RP TS hy rogen with a conpound. formula (XI1): / Or161
PCT/GBO I OS; ; ~ -154 Res R G Z NH R z4 (XI1) Process 9): for conpounds of
formul a él) Wnerialn R11 is a group of fornula (IB) and Ris is a group of

~1is carboxy deprotectlng a conpound of fornula
|

f ormul a

(XI11a): g,
Ris A5 0 N O R

~zs OH RcBan()@en;zEj@al@aﬂoylm@thﬁky@BBﬁ Ntﬁﬁ@lalﬁ—beﬂz\)th’rﬁéhmc RZ R* (XI'I1b)
10 and RP is Cl_4al kyl; Process 10 for ounds of fornula (1) wherein X
i s - N(Rq) C( O -To a sshwtonref lal- d;lgmaa@n@lb@wl—ﬁdﬂwbnlocmoumnﬂ&%methylth1w§ Be{@a; 1

. FELG?Sﬂ@ﬁ;aTchﬁpg%mgﬁhﬁ% W%ben%;l}cargamoylmetﬁ%xﬁ-f?a ,'X,S—te rahydrc'd(i),fp L

benzothiazepine (Method 102; 129 mg, 0.164 mmol) in DCM (5 mi) was added at 0°C TFA

(1.5 ml) under nitrogen. The reaction mixture was stirred at room temperature for 2 hours.
The solvent was evaporated under reduced pressure and the crude product was purified by
preparative HPLC using MeCN and ammonium acetate buffer (40:60 to 50:50) as eluent to
10 give the title compound 77 mg (63%). NMR (500 MHz, CDs0D) 0.84 (t, 6H), 1.10-1.22 (m,
8H), 1.35-1.45 (m, 4H), 2.34 (s, 3H), 3.19-3.27 (m, 2H), 3.55 (s, 2H), 3.87 (dd, 2H), 4.67 (dd,
2H), 5.61 (s, 1H), 7.09-7.15 (m, 3H), 7.27-7.37 (m, 6H), 7.47 (d, 2H); m/z 748.03 (M+NHs).

Example 115
15 1.1-Dioxo-3,3-dipropyl-5-phenyl-7-methylthio-8-[N-{(R)-0-[N'-(2-sulphoethyl)carbamovyl]-

4-hvdroxybenzyl }carbamoylmethoxyl-2,3.4.5-tetrahydro-1,5-benzothiazepine

To a solution of 1,1-dioxo-3,3-dipropyl-5-phenyl-7-methylthio-8-carboxymethoxy-
2,3,4,5-tetrahydro-1,5-benzothiazepine (Method 118; 0.050 g, 0.105 mmol) in DMF (4 ml)
was added 2-{[(2R)-2-amino-2-(4-hydroxyphenyl)ethanoyl]amino }ethanesulphonic acid

20 (Method 80; 0.037 g, 0.135 mmol) and N-methylmorpholine (0.040 ml, 0.363 mmol). The
mixture was stirred for 10 min and then was TBTU (0.044 g, 0.137 mmol) added. The
reaction mixture was stirred for two days before the solvent was removed under reduced
pressure. The residue was purified by preparative HPLC using a MeCN/ammonium acetate
buffer to give the title 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), 2.15 (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), 7.30 (s, 1H), 8.20-8.30 (m, 1H). §.45 (d, 1H).



(RZ)~ (XIva) or (XIVh): RI' OAORFE O ~~-ORv RWHOD ~H~R~ Il - I -n OR
Rg R~/ R R"NRK~3 RY (RZ)v (XIVb) with a conpound of formula (XV): R
isis R “LOE,,o(,QQ\/) and thereafter if necessary or desirabl ﬁ@ldslu
converting a conpound of the formula (1gg i nto anot her corrpoun‘é ]Z

formula (1); ii) renoving any protecting groups; iii) formng a

phar ni aciut I cal lé acceptabl e salt, solvate, solvate of such a salt or a

pr odr ug. ound of the for mula (1), or a pharmaceutically
accelot abljg _sal BB?—HJ [t 8 18 , S\ ) ergof ,
as cl ai 2 :

U2/ s(| OSH- lﬁ@fﬂxﬁﬁ&ﬂk/y%ﬁﬁanmilﬁi&tﬂ(&vlé x@mmmm@mtl S%ﬁdduﬂnaze(phie or a
pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodi ~ug t her 487, sokiop |0Ail fedioker3 Srdivionsl- 3rphen vhi7eethyktly o Sscarbaxymegony- a

met hod 0% f mal ,
e nCe b SH k£ Byl BOIRSK AR TR o oy B PhaROt A
phar mac e wak aédddy R} pp{rathitex watonylaRthvicarbamol Ndne yahisaidlletBodssd; 0.036 g3
prodi vg thereof, as claimed in any one of claims 1 to 15 in the rranufacture

of a medOdafarnol) and Nsréethﬁlmthqimé&%@@ B GI03ammoBaThe Anxrevrsystised &t5 i n a
bl AT
T Py SR Gy oy TR Bk oS Bl RGNS 9,80 L7

treat nentwu\bmﬁhnd@er&eEFmdrrﬁ Mmh13 hddetd Ngftérol .S ) ttle aolution wamdﬂnité@with\t@uafmunt
of a conmpound of formula ,.or a pharniaceutically acceptable salt,
sol vatl®, §ﬁ9¥%t§f3é016?m§[ﬁ§ﬁe@°§%ﬂ ‘ﬂndﬁfleéuiﬁddﬂ?%@fet Thlag wsidue yias prafiealy | n any one

of cl al i es a
corrpound o or rrgﬁPLaS%;g or a p Ig%r%gfg}edut ?lcaéﬁcmgz%épt a %Mieﬂec& , FH?& n\S/at e,
sol vat e 6028 guR9 &)salatwldte soligr SNRIMMEOF&PD.60e08C () 65 1.06-1260(m r8H)p2 15

or “car 1 & 30505 43 Sh i G Al ted e PR BE AP0 B PP 1) coitbonna

of formubgs(dn), 3H§>r7 B5-PRBIAR.AY Y. PPl 1ﬁ§<ge5)§ @hmsalt, solvate, solvate of
such a salt or a’ prodrug theréof, as claimed in any one of claims 1 to 15,

and anlSHMG Co- A reduct ase i nhi bi tor or a pharmaceutically acceptable salt,
sol vat e, Esol v?tfnof such a salt or a prodrug thereof, in
xample

1.1-Diox0-3,3-dibutyl-5-phenyl-7-methoxy-8-[N-{ (R)-c-[N'-(2-sulphoethyDcarbamovl]-4-

hydroxybenzyl }carbamovylmethoxv]-2,3.4.5-tetrahydro-1,5-benzothiazepine

To a solution of 1,1-dioxo-3,3-dibutyl-5-phenyl-7-methoxy-8-carboxymethoxy-

20 2,3,4,5-tetrahydro-1,5-benzothiazepine (Method 6; 0.020 g, 4.09%107 mol) in DMF (4 ml)
was added 2-{[(2R)-2-amino-2-(4-hydroxyphenyl)ethanoyl]amino }ethanesulphonic acid
(Method 80; 0.014 g, 5.10* 107 mol) and N-methylmorpholine (0.020 ml, 1.81¥10™* mol). The
mixture 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 removed under reduced pressure.

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 MHz, DMSO-d) 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 (ABd, 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).
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Example 120
1,1-Dioxo-3,3-dibutyl-5-[4-

carbamoylmethoxy]-2.3.4,5-tetrahydro-1,5-benzothiazepine
1,1-Dioxo-3,3-dibutyl-5-(4-(N'-z-butylureido)phenyl)-8-[N-(c-(R)-
30 methoxycarbonylbenzyl)carbamoylmethoxy]-2,3,4,5-tetrahydro-1,5-benzothiazepine (Method
111; 30 mg, 0.042 mmol) was dissolved in THF (1.5 ml), H2O (0.5 ml) and LiOH (42 mg,

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
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Lithium hydroxide (0.062 g) was added to a solution of 1,1-dioxo-3,3-dibutyl-5-

phenyl-7-methoxy-8-ethoxycarbonylmethoxy-2,3,4,5-tetrahydro-1,5-benzothiazepine
(Method 5; 0.448 g, 0.865 mmol) in THF/HLO (2/1, 6 ml). After 1 hour AcOH (0.5 ml) was
added and most of the solvent was removed under reduced pressure. The crude product was

15 purified by HPLC (MeCN) to give the title compound 0.408 g (96 %) as a white solid. NMR
(CD;0D) 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, 2H), 6.50 (s, 1H), 6.90-7.30 (m, SH), 7.40 (s, 1H).

Method 7
20 1,1-Dioxo-3-butyl-3-ethyl-5-phenyl-7-methoxy-8-ethoxycarbonylmethoxy-2,3.4,5-tetrahydro-

1.5-benzothiazepine

1,1-Dioxo-3-butyl-3-ethyl-5-phenyl-7-methoxy-8-hydroxy-2,3 4,5-tetrahydro-1,5-

benzothiazepine (WO 9616051; 1.0 g), ethyl bromoacetate (0,50 g), sodium carbonate (1,2 g)
and tetrabutylammonium bromide (60 mg) in MeCN (15 ml) were refluxed overnight. The

25 solvent was removed under reduced pressure and the residue was extracted (DCM/H;0). The
organic layer was separated and the solvent was removed under reduced pressure. The residue
purified by chromatography (DCM/EtOAc (90:10)) to give the title compound 1.2 g (98%).
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, 2H), 4.50 (s, 2H), 6.50 (s, 1H), 6.90-7.30 (m, 5H), 7.40 (s, 1H).

30
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1,1-Dioxo-3-butyl-3-ethyl-5-phenyl-7-bromo-8-carbox ymethoxy-2,3.4,5-tetrahydro-1,5-

15 benzothiazepine

1,1-Dioxo-3-butyl-3-ethyl-5-phenyl-7-bromo-8-ethoxycarbonylmethoxy-2,3,4,5-

tetrahydro-1,5-benzothiazepine (Method 8; 0.34 g) and sodium hydroxide (0.3 g) were
dissolved in ethanol and the mixture 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 organic 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 (m, 6H),
1.0-1.7 (m, 8H), 3.1-3.2 (m, 2H), 3.6 (brs, 2H), 4.6 (s, 2H), 6.9-7.1 (m, 4H), 7.2 (m, 2H), 7.5
(s, 1H).

25 Method 10
1.1-Dioxo-3-butyl-3-ethyl-5-phenyl-7-methox y-8-carboxymethoxy-2,3.4,5-tetrahydro-1,5-

benzothiazepine

1,1-Dioxo-3-butyl-3-ethyl-5-phenyl-7-methoxy-8-ethoxycarbonylmethoxy-2,3,4,5-
tetrahydro-1,5-benzothiazepine (Method 7; 1.2 g) was dissolved in ethanol (20 ml). Sodium
30 hydroxide (0.5) dissolved in HoO (1 ml) was added and the reaction mixture was warmed to
40°C for 30 min. Acetic acid (1 ml) was added and the solvent was removed at reduced
pressure, The residue was partitioned between DCM/H,0 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
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Method 11

1,1-Diox0-3,3-dibutyl-5-phenyl-7-bromo-8-ethoxycarbonylmethox

benzothiazepine
1,1-Dioxo-3,3-dibutyl-5-phenyl-7-bromo-8-hydroxy-2,3,4,5-tetrahydro-1,5-
benzothiazepine (synthesised by the of W09616051 for the corresponding 3-butyl-3-ethyl

-2.3.4.5-tetrahydro-1.5-

analogue; 2.0 g, 4.16 mmol), ethyl bromoacetate (0.84 g, 5.03 mmol), sodium carbonate (2.0
g, 18.9 mmol) and tetrabutylammonium bromide (80 mg, 0.25 mmol) were added to MeCN
(20 ml). The mixture was refluxed for 2 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 product
was eluted with DCM / EtOAc (90:10) to give the title compound 2.2 g (93%). NMR 0.7-0.8
(m, 6H), 1.0-1.6 (m, 15H), 3.2 (brs, 2H), 3.7 (brs, 2H), 4.3 (q, 2H), 4.7 (s, 2H), 7.0-7.3 (m,
6H), 7.4 (s, 1H).

Methods 12-13

The following compounds were synthesised by the procedure of Method 11 using the

appropriate acid and amine (source not indicated where commercially available).

Meth | Compound M/z SM

12 i 538 Meth
/\o)k' o

! \gP}C/— 83

Enantiomer 1
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Method 14
1,1-Dioxo-3,3-dibutyl-5-phenyl-7-bromo-8-carboxymethoxvy-2,3.4.5-tetrahvdro-1,5-

benzothiazepine

5 1,1-Dioxo-3,3-dibutyl-5-phenyl-7-bromo-8-ethoxycarbonylmethoxy-2,3,4,5-
tetrahydro-1,5-benzothiazepine (Method 11; 2.2 g, 3.88 mmol) was dissolved in ethanol (15
ml). NaOH (0.8 g in 1.5 ml water) was added to the solution and the mixture was stirred for
30 min at room temperature. Acetic acid (2 ml) was added. The solvent was evaporated under
reduced pressure and the residue was extracted with EtOAc/water. The EtOAc layer was

10 separated, dried and evaporated under reduced pressure 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 (brs, 2H), 4.7
(s, 2H), 7.0-7.3 (m, 6H), 7.4 (s, 1H).

Method 15
15 1,1-Dioxo-3-butyl-3-ethyl-5-phenyl-7-isopropoxy-8-carboxymethoxy-2,3.4.5-tetrahydro-1,5-

benzothiazepine
To isopropyl alcohol (12 ml) was added sodium (115 mg, 5 mmol) and the

temperature was then raised to 80°C to let the alcohol salt form. After all the sodium was

dissolved 1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-bromo-8-carbox ymethoxy-2,3,4,5-tetrahydro-
20 1,5-benzothiazepine (Method 9; 100 mg, 0.2 mmol) was added in one portion. The reacfion

was then refluxed overnight, and then cooled to room temperature 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 EtOAc

(100 ml) was added. The ethylene glycol was removed by washing the organic layer with



U 10 UY: 10% U& ()-8-#10% U& ()- s 710% U& () - QA QRTTTU} ~?bC 104] 9,

10968 ()-"10%G& ()-!, z#10%4]1 & ()-M, z#10%4 ] & () - MLOYGE' () -

" 10968 V\aBbC 104| 9" ! 109K 1096 -1{G' 109 (T f
10968’ (§)g§r}yg@yv) V\Y/\Y/\aYY[Il [ dEbC 104%% - WridmotodRYE (-
10968 () - Lf / #10%68' () - - s$10%G&’ () - LL’ UG8 ()-98 109638 () - L&$- #1096G&' () -1
zZ\{\|\}\\ ]I~ =

[104f ! 1/$} fer (lyree Bmes@heyoraania lpyvrey 35)theroranoeattitgdond thogesidps wap purified

Tor & o103 LRUREER Yo e e compound 40 me (41 7). NMR QOOMEIZ) 074 QU 8D\ 1

fffff}onOJlOB %WIQ@/@I—&, NE] (th”HQ43(m 1H), 4.6 (s, 2H), 6.35 (s, 1H). 6.95-7.2

10! c& $10% 1ocy 09@2Z& () - Sf ghi G [ kkz[ <P=
10! " 10% %)H()Lﬁo&s% égﬁaﬁ}gw& #109KK& ()- 1, #10%b& () -
| @& 109418& ()-KIflIll —rdeP— 10V LL' 1 10968 () - %B109%G& () - $
10968 ()- LI " 10968 ()-L "10%G& ()-L3! 10%& () - nn; of 0oo( ppdEP=

10! 5#109M@iHod 16°4y 10%38 () - 8210%G8! () LOMLOYEE () - LT/
109 () .

1004G&! () -: !‘I"Gq@awipxm

sovcld (53 Do s @%%@"ff“ﬁi;@%l f%%%éfag%%p&eﬁ“"é@féﬁfm 0-
tetrabutylammonium bromide (30 mg, 0.08 mmol), anhydrous sodium carbonate (500 mg, 4.7
mmol), ethyl bromoacetate (0.14 ml, 1.26 mmol) and caesium carbonate (20 mg, 0.06 mmol).
This reaction mixture was then stirred overnight at 80°C. Then the solvent was removed
under reduced pressure, water and DCM were added and the aqueous 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 (g, 2H) 3.75 (brq,
2H), 4.3 (q, 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
1,1-Dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-carbox ymethoxy-2,3.4,5-tetrahydro-1,5-
benzothiazepine
To 1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-ethox ycarbonylmethoxy-
2,3,4,5-tetrahydro-1,5-benzothiazepine (Method 16; 478 mg, 0.95 mmol) was added THF (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 dried and

concentrated to give the title compound 450 mg (99%). NMR 0.7-0.9 (m, 6H), 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, LH), 6.95 (t, 1H), 7.05 (d, 2H),
30 7.25 (t, 2H), 7.35 (s, 1H), 8.4 (brs, 1H).
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Method 20
1,1-Dioxo-3-butyl-3-ethyl-5-phenyl-7-mesyl-8-ethox ycarbonylmethox y-2,3.4.5-tetrah ydro-

1.5-benzothiazepine

10 To 1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-§-ethox ycarbonylmethoxy-
2,3,4,5-tetrahydro-1,5-benzothiazepine (Method 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
portion. After 5 hours the reaction was quenched with DCM and saturated sodium hydrogen
15 carbonate solution the aqueous 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 compound 46 mg (35%). NMR 0.7-0.8 (m, 6H), 1.0-1.65
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U (-3 - 10% Ll% 1(1) Ehlo% 3]butyl 3-ethyl-5-phenyl-7-mesyl-8-ethoxycarbonylmethoxy-2,3,4,5-
tetrahydro-1,5-benzothiazepine (Method 20; 46 mg, 0.085 mmol) was added THF (5 ml),
water (1 ml) and LiOH (10 mg, 0.4 mmol). The reaction was stirred for 1 hour and then

10 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 give the title compound 40 mg (91%). NMR 0.7-0.85 (m, 6H), 1.0-1.7 (m,
8H), 3.2 (m, 2H), 3.3 (s, 3H), 3.8 (s, 2H), 4.9 (s, 2H), 5.0 (brs, 1H), 7.05-7.15 (m, 3H), 7.3-7.4
(t, 2H), 7.5 (s, 1H), 7.6 (s, 1H).

| 15
Method 22 (Preparation 1)
1,1-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-carboxymethoxvy-2,3.4,5-tetrahydro-1.5-

benzothiazepine

1,1-Dioxo-3,3-dibutyl-5-phenyl-7-bromo-8-carboxymethoxy-2,3,4,5-tetrahydro-1,5-
20 benzothiazepine (Method 14; 500 mg, 0.93 mmol) was dissolved in DMF (10 ml). Sodium
methanethiolate (200 mg, 2.85 mmol) was added and the mixture was stirred for 2 hours at
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 EtOAc layer was separated, dried and
evaporated under reduced pressure to give the title compound 450 mg (96%). NMR (300
25 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-Digxo-3,3-dibutyl-5-phenyl-7-methylthio-8-carboxymethoxy-2.3.4.5-tetrahydro-1,5-

30 benzothiazepine

A solution of NaOH (4.67 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-
benzothiazepine (Method 114; 15.45 g, 28.71 mmol) in EtOH (160 ml). The solution was
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Method 23-24
The following compounds were synthesised by the procedure of Method 22
10 (Preparation 1) using the appropriate acid and amine (source not indicated where
commercially available) except that the reactions were performed at ambient temperature and
in Method 24 for extended reaction time.
Meth | Compound M/z SM
23 ° 478 Meth

\\//>éi— I 18

Enantiomer 1

24 Q 478 Meth
. QXS{:/‘ 19
I

|

Enantiomer 2

Method 25
15 1,1-Dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-hydroxy-2.3.4,5-tetrahydro-1,5-

benzothiazepine

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 DMF (5 ml) and sodium
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Method 26
1,1-Diox0-3,3-dibutyl-5-phenyl-7-methylthio-8-hydroxy-2,3.4.5-tetrahydro-1,5-

benzothiazepine
To 1,1-dioxo-3,3-dibutyl-5-phenyl-7-bromo-8-methoxy-2,3,4,5-tetrahydro-1,5-
15 benzothiazepine (synthesised by the of W09616051 for the corresponding 3-butyl-3-ethyl
analogue; 40 mg, 0.08 mmol) was added DMF (2 ml), sodium methanethiolate (60 mg, 0.85

mmol) and sodium borohydride (60 mg, 1.6 mmol). The reaction was run overnight at 60°C.
Additional sodium borohydride (60 mg, 1.6 mmol) and sodium methanethiolate(60 mg, 0.85
mmol) was added and the temperature was raised to 120°C. The reaction heated at this

20 temperature 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 three times with EtQAc. The combined organic
phases were washed with HCl (1M), 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, ZH), 7.2-7.4 (m, 2H).

Method 27

2-[(2R)-2'-(¢-Butox ycarbonylamino)-2'-phenylethanoylaminolethanesulphonic acid

30 ammonium salt

2-Aminoethanesulphonic acid (740 mg, 5.91 mmol) and (2R)-2-(z-

butoxycarbonylamino)-2-phenylacetic acid (1.09 g, 4.34 mmol) were dissolved in DMF (20
ml). DIPEA (2.8 ml, 16.1 mmol) and TBTU (1.53 g, 4.78 mmol) were added and the mixture
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2-((2'R)-2'-amino-2'-phenylethanoylamino)ethanesulphonic acid ammonium salt

2-[(2'R)-2'-(+-Butoxycarbonylamino)-2'-phenylethanoylamino]ethanesulphonic acid
ammonium salt (Method 27; 589 mg, 1.57 mmol) was dissolved in EtOAc (20 ml) and the
10 mixture was cooled in an ice bath. Hydrogen chloride gas was bubbled through the reaction,
the ice bath was removed and the reaction was allowed to stand for 30 minutes at room
temperature. The solvent was evaporated at reduced pressure. The residue was then
redissolved in EtOAc (20 ml) and cooled in an ice bath. Hydrogen chloride gas was again
bubbled through the reaction, the ice bath was removed and the reaction was allowed to stand
15 for 30 minutes at room temperature. The solvent was evaporated at reduced pressure. DIPEA
in DCM was added and the mixture was evaporated at reduced pressure. This was repeated
twice. The mixture was lyophilised to give the title compound 563 mg (85%) containing 1
equivalent of di-isopropylethylammoniumchloride. NMR (D,0) 1.35-1.38 (m, 15H), 2.96-
3.12 (m, 2H), 3.21 (g, 2H), 3.50-3.80 (m. 4H), 5.11 (brs, 1H), 7.45-7.55 (m, 5H).
20
Method 29
1,1-Diox0-3,3-dibutyl-5-phenyl-7-methylthio-8-[N-((R)-1'-phenyl-1'-
methoxycarbonylmethyl)carbamoylmethoxy]-2.3.4.5-tetrahydro-1,5-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 mg, 0.49 mmol), (R)-2-phenylglycine methyl ester
hydrochloride (120 mg, 0.60 mmol) and DIPEA (300 mg, 2.3 mmol) were dissolved in DCM
(10 ml) and the mixture was stirred for 5 min in room temperature. TBTU (210 mg. 0.65
mmol) was added and the mixture was stirred for 30 min at room temperature. The solvent
was evaporated under reduced 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 (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, 5H),
4.6 (ABq, 2H), 5.6 (d, 1H), 6.6 (s, 1H), 6.9-7.5 (m, 11H), 7.9 (d, 1H).
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Method 46
1,1-Digxo-3-butyl-3-ethyl-5-phenyl-7-bromo-8-[N-((S)-1'-phenyl-1'-

methoxvycarbonylmethyl)carbamovlmethoxv]-2.3.4.5-tetrahydro-1,5-benzothiazepine

5 1,1-Dioxo-3-butyl-3-ethyl-5-phenyl-7-bromo-8-carboxymethoxy-2,3,4,5-tetrahydro-
1,5-benzothiazepine (Method 9; 50 mg, 0.098 mmol) was dissolved in DCM (2 ml). Methyl
(28)-amino(phenyl)acetate (19 mg, 0.12 mmol) and DIPEA (0.068 ml, 0.39 mmol) were
added and the reaction was stirred for 2 minutes. TBTU (42 mg, 0.13 mmol) was added and
the mixture was stirred for 1.5 hours at room temperature. The mixture 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 following 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).
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7.15 (m, 3H), 7.23-7.4 (m, 2H), 7.55
(s, TH), 8.54 (d, NH), 9.45 (brs, 1H)
56 HO 0.76-0.87 (m, 6H), 1.0-1.8 (m, 8H), | Meth
HO o N 2.23 (s, 3H), 3.1-3.25 (m, 2H), 3.6- 17
A2 J\/O S
H ><:/\ 3.95 (m, SH), 4.61 (ABq, 2H), 5.79 | and
(o]
Mes N (d, 1H), 6.0 (brs, 1H), 6.54 (dd, 1H), | Meth
@ 6.65 (s, 1), 6.83 (t, 1H), 6.92-7.1 | 74
(m, 4H), 7.23-7.4 (m, 3H), 8.37 (d,
NH), 9.35 (brs, 1H)
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1H), 6.63 (s, 1H), 6.94-7.04 (m, 2H),
7.07-7.15 (m, 3H), 7.27 (t, 2H), 7.31
(s, 1H), 7.37 (d, 1H), 7.42 (s, 1H),
7.56 (d, 1H)
59 (CD;0D) 0.80 (brt, 6H), 1.0-1.28 (m, | Meth
8H), 1.36-1.54 (m, 4H), 3.22 (brs, 6 and
J_o N 2H), 3.61 (s, 3H), 3.69-3.8 (m, 5H), | Meth
MeOI:[rDCC 4.62 (ABq, 2H), 5.56 (s, 1H), 6.49 (s, | 75
@ 1H), 6.99 (brt, 1H), 7.07-7.16 (m,
4H), 7.29 (brt, 2H), 7.37-7.43 (m,
2H), 7.52 (s, 1H)
60 K (CD30D) 0.75-0.84 (m, 6H), 1.0- Meth
2 5 1.29 (m, 8H), 1.35-1.54 (m, 4H), 6
Os
O NJ\/O:@S)CC 3.20-3.23 (m, 5H), 3.65-3.8 (m, 5H),
© MeO N 4.64 (ABq, 2H), 5.74 (s, 1H), 6.34 (s,
@ 1H), 6.95-7.04 (m, 2H), 7.09-7.15
(m, 3H), 7.24-7.31 (m, 3H), 7.37 (d,
1H), 7.50-7.54 (m, 2H)
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1.1-Dioxo-3,3-dibutyl-5-phenvyl-7-methvlthio-8-(N-{(R)-1"-phenvyl-1'-[N"-(t-

butoxycarbonylmethyl)carbamoyllmethvl }carbamovlmethoxv)-2.3.4,5-tetrahydro-1,5-

benzothiazepine
1,1-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-[N-((R)-1-phenyl-1'-

carboxymethyl)carbamoylmethoxy]-2,3,4,5-tetrahydro-1,5-benzothiazepine (Example 1; 110
mg, 0.17 mmol), glycine tert-butyl ester (30 mg, 0.23 mmol) and DIPEA (120 mg, 0.93
mmol) were dissolved in DCM (2 ml). The mixture was stirred for 5 mins 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 was eluted with DCM/EtOAc (90:10) to give the title compound
122 mg (94%). NMR (300 MHz) 0.7-0.8 (m, 6H), 1.0-1.6 (m, 21H), 2.2 (s, 3H) 3.2 (s, 2H),
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 compounds were synthesised by the procedure of Method 63 using the

appropriate acid and amine (source not indicated where commercially available).
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65 " (CD50D) 0.75-0.85 (m, 6H), 1.1- | Ex 2
o 0 0 1.3 (m, 8H), 1.4 (s, 9H), 1.45-1.55
ﬂ\ J'l\/n NP s
Fat (m, 4KD), 2.15 (s, 3H), 3.25 (s, 25D,
3.75 (brs, 1H), 3.85 (s, 2H), 4.7
(ABq, 2H), 5.5 (s, 1H), 6.7 (s, 1H),

6.75-7.35 (m, 9H), 7.4 (s, 1H)
66 o 937.9 (M-HY Ex?2

[\

67 o\.sO 796.4 Ex1

0.0 Ex1
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a3 % e g
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amino(phenyl)methylphosphonate by the procedure of xample 33 NMR (600 MHz) 7.77-
7.72 (1H, m), 7.47-7.42 (3H, 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-Trifluoromethyl-g-methoxycarbonylbenzylamine

4-Trifluoromethyl-oi-carboxybenzylamine (1.4 g, 1.83 mmol) and thionylchloride
were added to methanol (8 ml) and the mixture was refluxed for 2 h. The solvent was
15 evaporated under reduced pressure. The residue was suspended in diethyl ether and the
product was filtered off, washed with ether and dried to give the title compound 0.34 g (69%).
NMR (300 MHz, DMSO-ds) 3.3 (s, 1H), 5.45 (s, 1H), 7.7-7.9 (m, 4H), 9.25 (brs, 3H).

Method 72
20 1.1-Dioxo-3-butyl-3-ethyl-5-phenvyl-7-methylthio-8-(N-{(R)-1'-phenyl-1'-[N-

(ethoxycarbonvylmethylcarbamoylimethyl }carbamoylmethoxy)-2,3.4,5-tetrahydro-1,5-

benzothiazepine
1,1-Dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-[N-((R)-1'-phenyl-1'-

carboxymethyl)carbamoylmethoxy]-2,3,4,5-tetrahydro-1,5-benzothiazepine (Example 38; 52

25 mg, 0.082 mmol) and glycine ethyl ester hydrochloride (18 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
(DCM:EtOAc 10:3) to give the title compound 50 mg (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, 2H), 3.99-4.25 (m, 4H),
4.64 (q, 2H), 5.64 (m, 1H), 6.35 (brs, 1H), 6.69 (s, 1H), 7.03 (¢, 1H), 7.09 (4, 1H), 7.29-7.52
(m, 7H), 8.10 (d, 1H).
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. $10%~& () - - 4wyt iike compound was synthesised by the procedure of Method 72 using 1,1-dioxo-
3-butyl-3-ethyl-5-phenyl-7-methylthio-8-[N-((R)-1'-phenyl-1'-carbox ymethyl)

carbamoylmethoxy]-2,3,4,5-tetrahydro-1,5-benzothiazepine (Example 38) and methyl (2R)-

amino(phenyl)acetate hydrochloride.

10 Method 74
1-(1'-Methox ycarbonyl-1'-aminomethyl)-2,3-dihvdrox yphenvl hydrochloride salt

1-(1'-Carboxy-1'-aminomethyl)-2,3-dihydroxyphenyl (40 g, 0.218 m mol) was mixed
with methanol (230 ml). HCI gas was bubbled through. The mixture was refluxed for 2 hours.
The solvent was evaporated under reduced pressure. The product was crystallised from
15 methanol/EtOAc/diethy! ether to yield 35.5 g (70 %) of the title product. NMR (600 MHz,
CDsOD) 3.76 (s, 3H), 5.19 (s, 1H), 6.68-6-75 (m, 2H), 6.85 (dd, 1H)

Method 75
(R)-1-(1'-Methoxvcarbonyl-1'-aminomethy)-4-fluorophenyl hydrochloride salt

20 (2R)-amino(4-fluorophenyl)acetic acid (570 mg, 2.77 mmol) was dissolved in
methanol (5 ml) and cooled in an ice-bath. Thionyl chloride (2 ml) was added dropwise and
temperature was allowed to reach room temperature. After 5 hours the mixture was
evaporated under reduced pressure. The procedure was repeated and the reaction was stirred
overnight. The mixture was evaporated under reduced pressure to give the title product in a

25 quantitative yield. NMR (500 MHz, CD;0D) 3.84 (s, 3H), 5.26 (s, 1H), 7.26 (t, 2H), 7.53 (dd,
2H).

Methods 76-77
The following compounds were synthesised by the procedure of Method 75 using the

30 appropriate acid and amine (source not indicated where commercially available).



11 pC$L0% (& ()--! CPLOYEA#AE () --!

C$10%npn&’ () --! ECS10% 1 & () - -1 cCS10%(Y& () -- ! d" CBLO%&: 8--[tR0

| x8&$10%&: 109\ & ()" x&$109 ] & () Hlomq&' 0
C$10% ; & 8‘3 ‘-’Z-’J@ﬁ;im RO ! 10%| & ()-s! i % & ( PJCO”G‘;"q"’“lq

| 8x&$10% | & ()- ! +x&$10%t&' ()- ! x8$109%% &' ()- lx&$10%v|v& ()-" " kBdEt RO
| s(#10%] & ()- L' "10%4| & ()- &Y40%| & () - $10%4| & () - @ 310%| & () -
10(Vd.| & - SRdFt R0

1> 2109% | Meth - [0Compeuhd () - /! LOPMMR () - -1 10%| & () -,y [SM
LI 11003

10%4| & | B94H-& 539+ \ v @ik 03 0&.{}— 104411041
104 l 10 515 & ()-(Swmﬁaﬁ]yé@r(n)mwr 10GR:QD)-63 5313k 8¢ (6)3H)7 x Mirio@

1143109 () - %]l % .
4$10%C&! (§ : % | i@%%%’%ﬁ&é%y&%& 132 6% PR Tobkk 2 (- Shkwuang s thylamino-o-
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methylbenzylamine 5.15 (s, 1H), 7.45-7.48 (m, 2H), (phenyl)acetic
hydrochloride 71.52-1.59 (m, 3H) acid

" Total reaction time 5 days

Method 78
5 1,1-Dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-{ N-[ (R)-0-(¢-butox ycarbonyl)-4-

hydroxybenzyl]carbamoylmethoxy}-2.3 4.5-tetrahydro-1,5-benzothiazepine
tert-Butyl (2R)-amino(4-hydroxyphenyl)acetate (104 mg, 0.47 mmol) and 1,1-dioxo-

3-butyl-3-ethyl-5-phenyl-7-methylthio-8-carboxymethoxy-2,3,4,5-tetrahydro-1,5-
benzothiazepine (Method 17; 185 mg, 0.39 mmol) were dissolved in DCM (5 ml) and lutidine

10 (0.09 ml, 0.77 mmol) was added. After stirring at room temperature for 5 min o-(7-
azabenzotriazol-1-yl)-N,N,N',N-tetramethyluronium hexafluorophosphate (208 mg, 0.55
mmol) was added and the reaction mixture was stirred at room temperature for 2 hours.
Purification with flash chromatography (DCM:EtOAc 10:1—5:1) 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 (ABq, 2H), 5.22 (brs, 1H), 5.49 (d, 1H), 6.67 (s, 1H), 6.79
(m, 2H), 7.00 (t, 1H), 7.07 (d, 2H), 7.23-7.30 (m, 3H), 7.40 (s, 1H), 7.82 (brd, 1H).

Method 79
The following compounds were synthesised by the procedure of Method 78 using the

20 appropriate starting material.

Meth | Compound M/z SM
79 639.3 Meth 17 and
Meth 77
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N-Boc- 4-hydr0xyphenylg1ycme (1.00 g, 3.21 mmol) was dissolved in DMF (5 ml) and
tetrabutylammonium taurine (2.36 g, 6.42 mmol) was added together with additionally 5 ml

5 DMF. The resulting suspension was cooled on ice and TBTU (1.24 g, 3.85 mmol) was added.
The ice bath was removed after 30 min and the mixture was stirred for 2 hours before it was
filtered and concentrated. TFA in DCM (20%, 20 ml) was added and the reaction mixture was
stirred overnight. Ethanol (20 ml) was added and the solvents evaporated. The crude product
was refluxed in ethanol (100 ml) for 1 hour. Filtration yielded the pure title compound as a

10 white solid, 626 mg (71%). NMR (DMSO-dg) 2.4-2.6 (m, 2H), 3.2-3.4 (m, 2H), 4.79 (s, 1H),

6.78 (d, 2H), 7.23 (d, 2H), 8.22 (t, 1H), 8.4 (brs, 3H), 9.7 (s, 1H).

Method 81
1.1-Dioxo-3-butyl-3-ethyl-5-phenyl-7-carboxymethylthio-8-methoxvy-2,3 .4, 5-tetrahydro-1.5-

15 benzothiazepine

1,1-Dioxo-3-butyl-3-ethyl-5-phenyl-7-bromo-8-methoxy-2,3,4,5-tetrahydro-1,5-

benzothiazepine (113 mg, 0.24 mmol), Cs,CO; (170 mg, 0.52 mmol) and ethyl thioglycolate
(0.060 ml, 0.54 mmol) in DMF (4.0 ml) were subjected to microwave irradiation in a Smith
Synthesiser at 80°C for 3 min and then at 90°C for 8 min. The reaction mixture was diluted

20 with water (250 ml) and extracted with DCM (5 x 10 ml) and collected organic layers were
dried MgSQy), concentrated and purified on a short column (petroleum ether : EtOAc 4:1 —
2:1). The resulting 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 HCI (1 M) and the reaction mixture was diluted with water (10

25 ml) and extracted with DCM (3 x 3 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), 3.71 (m, 2H), 3.92 (s, 3H), 6.88 (m, 2H), 7.02 (m, 2H), 7.23 (t, 2H),
7.40 (s, 1H).

30
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Method 82
1,1-Dioxo-3-butvl-3-ethyl-5-phenyl-7-ethoxycarbonylmethylthio-8-carboxymethoxy-2,3.4.5-

tetrahydro-1.5-benzothiazepine

1,1-Dioxo-3-butyl-3-ethyl-5-phenyl-7-bromo-8-carboxymethoxy-2,3,4,5-tetrahydro-
5 1,5-benzothiazepine (Method 9; 50 mg, 0.098 mmol) and Cs>CO;3; (51 mg, 0.15 mmol) were
added to DMF (2.0 ml) and ethyl thioglycolate (0.02 ml, 0.15 mmol) was added. The reaction
mixture was subjected to microwave irradiation in a Smith Synthesiser at 150°C for 5 min.
The reaction mixture was diluted with water (100 ml), made acidic with HCI (1 M), extracted
with DCM (3 x 10 ml) and the collected organic layers were dried (MgSOy) to give the crude
10 title compound (54 mg). M/z 550.2.

Method 83 and Method 84
1.1-Dioxo-3-butyl-3-ethyl-5-phenvl-7-bromo-8-hydroxvy-2.3 .4,5-tetrahydro-1,5-

benzothiazepine (Enantiomer 1); and

15 1,1-Dioxo-3-butyl-3-ethyl-5-phenyl-7-bromo-8-hvdroxy-2,3.4,5-tetrahydro-1,5-

benzothiazepine (Enantiomer 2)

The two enantiomers of 1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-bromo-8-hydroxy-
2,3,4,5-tetrahydro-1,5-benzothiazepine (WO 96/16051) were obtained by separation of the
corresponding racemic mixture 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 injected racemate (17.3 mg in IPA (1 ml)) was eluted with a flow of 10 ml/min
and the chromatogram was followed with UV-detection at 285nm. Totally 260 mg racemate
was separated yielding 121 mg of the first eluting enantiomer (Enantiomer 1) and 115 mg of
the second eluting enantiomer (Enantiomer 2). Total yield 91%. Each of the two enantiomers

25 was obtained in 99.4% e.e.

Method 85
(R)-N-Benzylox ycarbonyl-o-[N'-(+-butoxycarbonylmethyl)carbamoyllbenzylamine
(R)-N-Benzyloxycarbonyl-a-carboxybenzylamine (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, 70.4 mmol). After stirring 5 min at 0°C TBTU (12.4 g, 38.6 mmol) 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 (MgSQ,) and
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purified with flash chromatography (DCM:EtOAc 7:1—5:1) to give the title compound (13 g,
94 %). NMR (500 MHz) 1.45 (s, 9H), 3.84 (d, 1H), 4.00 (dd, 1H), 5.10 (m, 2H), 5.28 (brs,
1H), 6.13 (brs, 1H), 6.23 (brs, 1H), 7.30-7.44 (m, 10H).

Method 86

(R)-0-[N-(+-Butoxycarbonylmethyl)carbamoyl]benzylamine

(R)-N-Benzyloxycarbonyl-ci-[N'-(t-butox ycarbonylmethyl)carbamoyl]benzylamine
(Method 85; 12.8 g, 32.2 mmol) was dissolved in EtOH (99%, 200 ml) and toluene (50 ml).
Pd/C (10%, 0.65 g) was added and hydrogenation was performed at atmospheric pressure for
5 hours 30 min at room temperature. The reaction mixture was filtered through diatomaceous
earth and the solvents were evaporated to give the title compound (8.4 g, 99 %). NMR (600
MHz) 1.45 (s, 9H), 3.93 (m, 2H), 4.54 (s, 1H), 7.31-7.42 (m, 5H), 7.51 (brs, 1H).

Method 87
1,1-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-[N-(S)-(a-methox ycarbonylbenzyl)
carbamoylmethoxy]-2.3.4.5-tetrahydro-1.5-benzothiazepine
1,1-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-carboxymethoxy-2,3,4,5-tetrahydro-
1,5-benzothiazepine (Method 22; 50 mg, 0.099 mmol) was dissolved in DCM (2 ml). (S)-
Phenylglycine methyl ester hydrochloride (24.8 mg, 0.123 mmol) and diisopropyl ethyl amine
(70 0O, 0.401 mmol) were added. The mixture was stirred for 15 min and then TBTU (38 mg,
0.118 mmol) was added. The reaction was completed after 1.5h (LC/MS). The crude product

was purified by flash chromatography using chloroform/EtOAc (8/2) as the eluent (88.6%;
55.2 mg, 0.064 mmol). M/z 653.

Method 88
1,1-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-[N-{(S)-0-[N'-(methox ycarbonylmethyl)

carbamoyl]benzyl }carbamoylmethoxy]-2,3.4,5-tetrahydro-1,5-benzothiazepine
1,1-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-[N-(S)-(o-carboxybenzyl)

carbamoylmethoxy]-2,3,4,5-tetrahydro-1,5-benzothiazepine (Example 88; 25 mg, 0.039
mmol) and glycine methyl ester (7.5 mg, 0.059 mmol) were dissolved in DCM (2 ml).
Diisopropy! 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
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product was purified by flash chromatography using DCM/EtOAc (8/2) as eluent 79% yield
(22 mg). M/z 710.

Method 89
5 1,1-Dioxo-3-butyl-3-ethyl-5-phenyl-7-bromo-8-(2-carboxyethoxy)-2,3.4.5-tetrahydro-1,5-

benzothiazepine

Sodium hydroxide (38 mg, 0.95 mmol) was dissolved in ethanol (2.5 ml) and then 1,1-
Dioxo-3-butyl-3-ethyl-5-phenyl-7-bromo-8-hydroxy-2,3,4,5-tetrahydro-1,5-benzothiazepine
(WO 96/16051; 200 mg, 0.443 mmol) was added. After stirring at room temperature for 5

10 min, 3-bromopropionic acid (68 mg, 0.443 mmol) was added and the reaction mixture was
refluxed for 20 hours. Acetic acid was added. The solvent was evaporated under reduced
pressure and the residue was extracted with EtOAc/water. The organic layer was separated,
washed with water, dried and evaporated under reduced pressure. The crude product was
purified by column chromatography using DCM/MeOH (100:5) as eluent to give the title

15 compound 89 mg (38%). NMR (CD;0D) 0.75-0.83 (m, 6H), 1.0-1.25 (m, 4H), 1.38-1.65 (m,
4H), 2.82 (m, 2H), 3.26 (s, 2H), 3.50-3.90 (m, 2H), 4.33 (t, 2H), 6.99 (t, 1H), 7.07-7.13 (m,
3H), 7.28 (t, 2H), 7.53 (s, 1H).

Method 90
20 1.1-Dioxo-3-butyl-3-ethyl-5-phenyl-7-bromo-8-(2-{ N-[(R)-a-(+-butox ycarbonyl)benzyl]

carbamovyl Yethoxv)-2.3 4,5-tetrahydro-1,5-benzothiazepine

To a solution of 1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-bromo-8-(2-carbox yethoxy)-
2,3,4,5-tetrahydro-1,5-benzothiazepine (Method 89; 70 mg, 0.134 mmol) and (R)-o-(7-
butoxycarbonyl)benzylamine (J.Amer.Chem.Soc.; EN; 117; 44; 1995; 10879-10888: 35 mg,

25 0.169 mmol) in DCM (2.5 ml) was added 2,6-lutidine (29 mg, 0.268 mmol) and TBTU (56
mg, 0.174 mmol). The reaction mixture was stirred at room temperature for 2.5 hours, then
diluted with DCM. The solution was washed with NaHCO5 (aq, sat), 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 (t, 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 (t, 1H), 7.08 (d, 2H), 7.15 (s, 1H), 7.29-7.43 (m, 6H), 7.52 (s, 1H).
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Methods 91-94

The following compounds were synthesised by the procedure of Example 104 using

the appropriate starting material (source of amine indicated where not commercially

available).

Meth | Compound NMR (500 MHz) and m/z SM

91 e n 9L . 0.77-0.86 (m, 6H), 1.03-1.62 (m, :Exl;
s O 21H), 2.21 (s, 3H), 2.32 (dd, 1H), 2.54
/%"O ) ?I:(”M (dd, 1H), 3.14 (s, 2H), 3.74 (brs, 2H),
4.48-4.53 (m, 1H), 4.60 (dd, 2H), 5.57
(d, 1H), 6.33 (d, 1H), 6.67 (s, 1H),
7.01 (t, 1H), 7.09 (d, 2 H), 7.17-7.40
(m, 21H), 7.50 (d, 2H), 8.10 (d, 1H);
m/z 1040.83
0.78-0.86 (m, 6H), 1.05-1.27 (m, 8H), | Ex 1;
l{? Loﬁm 1.36-1.58 (m, 13H), 1.78 (s, 3H), 2.23
/T\o : N (s, 3H), 2.77-2.92 (m, 2H), 3.19 (s,
@ 2H), 7.75 (brs, 2H), 4.64 (dd, 2H),
4.72-4.77 (m, 1H), 6.68 (s, 1H), 6.81
(d, 1H), 7.01 (t, 1H), 7.09 (d, 2H),
7.27-7.42 (m, 6H), 7.50 (d, 2H), 8.16
(d, 1H); m/z 812.23
93 0.74-0.81 (m, 6H), 1.0-1.22 (m, 8H), |Ex1;
.zso O? oY 29-1.62 (m, 13H), 2.13 (s, 3H), Meth
@ 2.50-2.64 (m, 2H), 3.14 (s, 2H), 3.69 | 113
(brs, 2H), 4.42-4.48 (m, 1H), 4.58 (dd,
'2H), 5.45 (d, 1H), 6.13 (d, 1H), 6.62
(s, 1H), 6.96 (t, 1H), 7.04 (d, 2H),
7.17-7.21 (m, 3H), 7.23-7.37 (m,
18H), 7.41 (d, 2H), 8.0 (d, 1H)

92

15
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94

0.81-0.87 (m, 6H), 1.06-1.29 (m, 8H), | Ex 1
= &’NWS?N 1 ]ﬁf{i@ 1.39-1.61 (m, 4H), 1.78 (brs, 2H),
- ° ; 1.94 (s, 3H), 2.07-2.17 (m, 1H), 2.20-
d 2.27 (m, 4H), 3.31 (s, 2H), 3.77 (brs,
2H), 3.80 (s, 3H), 4.65 (dd, 2H), 4.76-
4.82 (m, 1H), 5.65-5.70 (m, 1H), 6.69
(s, 1H), 7.04 (t, 1H), 7.12 (d, 2H),
7.29-7.44 (m, 7TH), 7.52 (d, 2H), 8.16
(d, 1H)
" -butyl L-(S-trityl)cysteinate hydrochloride: Org. Pre. Proced. Int.; 1999, 31:571-572
2 S-methyl-L-cysteine tert-butyl ester: Pestic. Sci.; EN; 45; 4; 1995; 357-362

Method 95
5 3.,3-Dibutyl-4-0x0-5-(4-chlorophenyl)-7-bromo-8-methoxy-2.3.4,5-tetrahydro-1,5-

benzothiazepine
A mixture of 3,3-dibutyl-4-0xo-7-bromo-8-methoxy-2,3,4,5-tetrahydro-1,5-

benzothiazepine (WO 95/04534; 1.0 g, 2.5 mmol), 4-bromochlorobenzene (4.78 g, 24.98

mmol), copper bromide (36 mg, 0.25 mmol) and potassium 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% EtOAc/petroleum 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
1.1-Dioxo-3.3-dibutyl-4-0x0-5-(4-chlorophenyl)-7-bromo-8-methoxy-2.3.4,5-tetrahydro-1,5-

benzothiazepine

To a mixture of 3,3-dibutyl-4-0x0-5-(4-chlorophenyl)-7-bromo-8-methoxy-2,3,4,5-
tetrahydro-1,5-benzothiazepine (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 NaHCO; (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, 6H),
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1.0-1.60 (m, 10H), 1.70-1.92 (m, 2H), 2.30-3.7 (m, 2H), 3.99 (s, 3H), 7.16-7.20 (m, 2H), 7.24
(s, 1H), 7.34-7.37 (m, 2H), 7.44 (s, 1H); m/z 543.

Method 97
1,1-Dioxo-3,3-dibutyl-4-0x0-5-(4-chlorophenyl)-7-methylthio-8-methox y-2.3.4,5-tetrah ydro-

1,5-benzothiazepine
Sodium methanethiolate (0.43 g, 6.08 mmol) was added to a solution of 1,1-dioxo-3,3-

dibutyl-4-oxo-5-(4-chlorophenyl)-7-bromo-8-methoxy-2,3,4,5-tetrahydro-1,5-
benzothiazepine (Method 96; 0.66 g, 1.22 mmol) in anhydrous DMF (11 ml) under nitrogen.
The reaction mixture was stirred at room temperature for 72 hours. The solvent was
evaporated under reduced pressure and the residue was extracted with trichloromethane/water.
The organic layer was separated , washed with brine, dried and evaporated under reduced
pressure. The crude product was purified by column chromatography using DCM as eluent to
give the title compound 0.6 g (96%). NMR (500 MHz) 0.80-1.0 (m, 6H), 1.10-1.6 (m, L0H),
1.70-2.0 (m, 2H), 2.28 (s, 3H), 3.37-3.70 (m, 2H), 4.04 (s, 3H), 6.65 (s, 1H), 7.25-7.30 (m,
2H), 7.35-7.42 (m, 3H): m/z 510.4.

Method 98
1,1-Dioxo0-3,3-dibutyl-5-(4-chloropheny)-7-methvylthio-8-methoxy-2,3.4,5-tetrahydro-1,5-

benzothiazepine
To a solution of 1,1-dioxo-3,3-dibutyl-4-0x0-5-(4-chlorophenyl)-7-methylthio-8-

methoxy-2,3,4,5-tetrahydro-1,5-benzothiazepine (Method 97; 0.41 g, 0.79 mmol) in
anhydrous ether (15 ml) was added LiAlH, (0.15 g, 3.97 mmol) under nitrogen. The reaction
mixture was stirred at room temperature for 2.5 hours. The reaction flagk was cooled to 0°C
and the excess LiAlH, 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 evaporated under reduced
pressure. The crude product was purified by column chromatography using DCM as eluent to
give the title compound 0.265 g (68%). NMR (300 MHz) 0.8-0.90 (m, 6H), 1.0-1.47 (m,
12H), 2.33 (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,
3H); m/z 496.
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benzothiazepine

To a solution of 1,1-dioxo-3,3-dibutyl-5-(4-chlorophenyl)-7-methylthio-8-methoxy-

5 2,3,4,5-tetrahydro-1,5-benzothiazepine (Method 98; 0.26 g 0.52 mmol) in anhydrous DCM
{10 ml) was added boron tribromide (2.63 g, 10.48 mmol) under nitrogen. The reaction
mixture was stirred at room temperature for 2.5 h. The reaction flask was cooled to 0°C, water
(20 ml) and hydrazine monohydrate (0.5 ml) was added. The organic layer was separated,
dried and evaporated under reduced pressure. The crude product was purified by column

10 chromatography using DCM/EtOAc (100:5 and 100:10) as eluent to give the title compound
0.20 g (80%). NMR (500 MHz) 0.85 (t, 6H), 1.03-1.28 (m, 8H), 1.35-1.46 (m, 4H), 2.39 (s.
3H), 3.21 (s, 2H), 3.73 (s, 2H), 7.04 (d, 2H), 7.29-7.34 (m, 3H), 7.44 (s, 1H); m/z 482.

Method 100
15 1,1-Dioxo-3,3-dibutyl-5-(4-chlorophenyl)-7-methylthio-8-ethoxycarbonylmethoxvy-2.3.4,5-

tetrahvdro-1.5-benzothiazepine

Ethyl bromoacetate (0.101 g, 0.604 mmol) was added to a mixture of 1,1-dioxo-3,3-
dibutyl-5-(4-chlorophenyl)-7-methylthio-8-hydroxy-2,3,4,5-tetrahydro-1,5-benzothiazepine
(Method 99; 0.194 g, 0.402 mmol), anhydrous Na,COj3 (0.192 g, 1.81 mmol) and

20 tetrabutylammonium bromide in MeCN (5 ml). The reaction mixture was refluxed for 3.5
hours. The solvent was evaporated under reduced pressure and the residue was extracted with
DCM/water. The organic layer was separated, dried and evaporated under reduced pressure.
The crude product 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, 15H), 2.34 (s, 3H), 3.16 (s, 2H), 3.68 (s, 2H), 4.30 (q, 2H), 4.71 (s, ZH),
7.05-7.11 (m, 3H), 7.19 (s, 1H), 7.29-7.35 (m, 2H).

Method 101
1.1-Diox0-3.3-dibutyl-5-(4-chlorophenyl)-7-methylthio-8-carboxymethoxy-2.3 4,5~

30 tetrahvydro-1.5-benzothiazepine

To a solution of 1,1-dioxo-3,3-dibutyl-5-(4-chlorophenyl)-7-methylthio-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 mixture
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was stirred at room temperature for 70 min and then quenched by adding acetic acid (0.3 ml).
The solvent was evaporated under reduced pressure and the residue was extracted with

DCM/water. The organic layer was separated, washed with brine, dried and evaporated under

reduced pressure to give the title compound 0.169 g (91%). NMR (500 MHz, CD;0D) 0.86 (t,

6H), 1.11-1.28 (m, 8H), 1.37-1.44 (m, 4H), 2.33 (s, 3H), 3.25 (s, 2H), 3.55 (s, 2H), 4.73 (s,
2H), 7.10-7.15 (m, 3H), 7.26 (s, 1H), 7.28-7.32 (m, 2H).
Method 102
1,1-Dioxo-3.3-dibutyl-5-(4-chlorophenyl)-7-methylthio-8-[N-
butoxycarbonylmethyl)carbamoyllbenzyl }carbamoylmethoxyl-2,3.4.5-tetrahydro-1,5-
benzothiazepine

To a solution of 1,1-dioxo-3,3-dibutyl-5-(4-chlorophenyl)-7-methylthio-8-
carboxymethoxy-2,3,4,5-tetrahydro-1,5-benzothiazepine (Method 101; 100 mg, 0.185 mmol)
and (R)-0-[N-(z-butoxycarbonylmethyl)carbamoyl]benzylamine (Method 86; 56 mg, 0.213
mmol) in DCM (4 ml) was added 2,6-lutidine (40 mg, 0.37 mmol) and TBTU (89 mg, 0.28

mmol). The reaction mixture was stirred at room temperature for 2 hours and then EtOAc was
added and the solution washed with water. The organic layer was separated, dried and
evaporated under reduced pressure. The crude product was purified by column
chromatography using DCM/MeOH (100:3) as eluent to give the title compound 0.129 g
(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, 3H), 7.20-7.43 (m, 8H), 8.02 (d, 1H).

Method 103

3.3-Dibutyl-4-0x0-5-(4-nitrophenyl)-8-methoxv-2.3,4.5-tetrahydro-1,5-benzothiazepine

To 3.3-dibutyl-4-ox0-8-methoxy-2,3,4,5-tetrahydro-1,5-benzothiazepine (synthesised
by the procedure of W09616051 for the corresponding 3-butyl-3-ethyl analogue; 2.9 g, 9.0
mmol) was added p-nitrophenylbromide (24 g, 119 mmol), K,CO; (1.6 g, 12 mmol) and Cul
(180 mg, 0.95 mmol). The reaction mixture was heated to 200°C overnight. Then it was
allowed to cool down to room temperature and the resulting solid was purified by
chromatography using DCM as eluent. The fractions containing 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
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benzothiazepine
To 3,3-dibutyl-4-0x0-5-(4-nitrophenyl)-8-methoxy-2,3,4,5-tetrahydro-1,5-
10 benzothiazepine (Method 103; 2.57 g, 5.8 mmol) was added DCM (130 ml), water (130 ml)

and K;COs (2.44 g, 17.6 mmol). The reaction mixture was cooled down to 0°C and m-

chloroperoxybenzoic acid (3.42 g, 13.9 mmol) was added in one portion. The reaction was
allowed to complete overnight with the temperature slowly rising to room temperature. Then
NaHCOsaq (sat) was added and the two layers were separated. The water layer was then

15 extracted three times with DCM. The combined organic layers was dried, filtered and
evaporated under reduced pressure. The product was purified by flash chromatography using
DCM as eluent to give the title compound 2.4 g (87%). M/z 475.4.

Method 105
20 1,1-Dioxo-3.3-dibutyl-5-(4-aminophenyl)-8-methoxy-2.3.4,5-tetrahydro-1,5-benzothiazepine
To LiAlH, (5.76 g, 151 mmol) were added THF (200 ml). The reaction mixture was
cooled to 0 °C, and H,SO4 (4.06 ml, 76 mmol) were added slowly with a syringe. After the

addition was completed the reaction was stirred for 10 minutes. Then 1,1-dioxo-3,3-dibutyl-4-
0X0-5-(4-nitrophenyl)-8-methoxy-2,3,4,5-tetrahydro-1,5-benzothiazepine (Method 104; 2.57

25 g, 5.06 mmol) dissolved in THF (50 ml) was added at 0°C. After vigorous stirring for 1hour
the cooling bath was removed and the reaction was heated to 40°C overnight. Then
Na,S04.10H,0 (3-4 teaspoons), water (8 ml), NaOH (15%, aq) (8 ml), water (25 ml) and
MeOH (30 ml) were added in that order. The precipitate was removed by filtration and rinsed
with DCM/MeOH. The solvent was dried, filtered and concentrated under reduced pressure.

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.
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1,1-Dioxo-3,3-dibutyl-5-(4-aminophenyl)-8-hydroxy-2,3,4,5-tetrahydro-1,5-
benzothiazepine (Method 106; 600 mg, 1.44 mmol was dissolved in THF (10 ml). Di-t-

butyldicarbonate (314 mg, 1.44 mmol) was added and the mixture 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 KHSO4-solution (0.3M, aq)
and once with brine, dried, filtered and evaporated under reduced pressure. 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
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(20 ml), K,CO3 (480 mg, 3.5 mmol), tetrabutylammomumbrormde (54 mg, 0.17 mmol) and

ethyl bromoacetate (167pul, 1.5 mmol) was added. The mixture was heated to 60°C overnight.

The solvent was evaporated under reduced pressure. EtOAc and water was added and the

water layer was extracted two times with EtOAc. The combined organic layer was washed
10 once with brine, dried, filtered and evaporated under reduced pressure to give the title

compound 0.617 g (89%). M/z 603.3.

Method 109
1,1-Dioxo-3,3-dibutyl-5-(4-t-butox ycarbonylaminophenvl)-8-carboxymethoxy-2,3.4,5-

15 tetrahydro-1.5-benzothiazepine

1,1-Dioxo-3,3-dibutyl-5-(4-z-butox ycarbonylaminophenyl)-8-

ethoxycarbonylmethoxy-2,3,4,5-tetrahydro-1,5-benzothiazepine (Method 108; 607 mg, 1.0
mmol) was dissolved in THF (6 ml), H,O (6 ml) and LiOH (127 mg, 3.02 mmol,
monohydrate) was added. The mixture was stirred for 1 hour. The mixture was poured into

20 water and the solution was acidified using HCl-solution (aq, 1M). The water layer was
extracted two times with EtOAc. The combined organic layer was wash once with brine,
dried, filtered and evaporated under reduced pressure to give the title compound 0.571 g
(99%). M/z 575 4.

25 Method 110
1.1-Diox0-3,3-dibutyl-5-(4-aminophenyl)-8-[N-(0-(R)-methox ycarbonylbenzyl)

carbamovlmethoxy]-2.3.4,5-tetrahydro-1.5-benzothiazepine

1,1-Dioxo-3,3-dibutyl-5-(4-t-butoxycarbonylaminophenyl)-8-[ N-(o-(R)-
methoxycarbonylbenzyl)carbamoylmethoxy]-2,3,4,5-tetrahydro-1,5-benzothiazepine (Method
30 45; 562 mg, 0.78 mmol) was dissolved in DCM (18 ml). 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 phase

was extracted one more time with EtOAc. The combined organic layer was wash with brine,
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) W@Wda@& 'Fhe%\ﬁ/%nt was evaporated under reduced pressure. The product was purified
by preparative HPLC using an MeCN/ammonium acetate buffer gradient (5/95 to 100/0) as
eluent to give the title product, 30 mg (65%). M/z 721.6.

15

Method 112

1,1-Dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-[ N-(o-methoxycarbonylmethyl-

benzyl)carbamoylmethoxv]-2,3.4,5-tetrahydro-1,5-benzothiazepine

The title compound was synthesized from 1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-
20 methylthio-8-carboxymethoxy-2,3,4,5-tetrahydro-1,5-benzothiazepine (Method 17) and
methyl 3-amino-3-phenylpropanoate (Helv.Chim.Acta; EN; 83; 6; 2000; 1256 - 1267) by the
procedure of Example 56. M/z 639.4.

Method 113
25 t-Butyl D-(S-trityl)cysteinate hydrochloride

To a vigorously stirred suspension of S-trityl-D-cysteine (2.0 g, 5.5 mmol) in #-butyl
acetate (35 mi), 70% HC1O, (1.6 ml) was added dropwise. 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-trityl-D-cysteine was filtered off. The organic layer was

30 separated, washed with 0.5 M HCl (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, 2H), 3.41-3.48 (m,
1H), 7.21-7.37 (m, 9H), 7.46 (d, 6H).
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To a suspension of 1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-hydroxy-2,3,4,5-
5 tetrahydro-1,5-benzothiazepine (Method 26; 12.85 g, 28.71 mmol) in MeCN (150 ml) was

added ethyl bromoacetate (3.85 ml, 34.6 mmol), tetrabutylammonium bromide (0.925 g,
2.869 mmol) and sodium carbonate (12.85 g, 121.2 mmol). The mixture was heated under
reflux for 5 hours. The solvent was removed under reduced pressure and the residue was
partitioned between DCM and 0.5 M HCI. The organic layer was washed with brine, dried
10 (MgS0,) and concentrated. Chromatography using DCM/EtOAc (9:1) as eluent gave the
desired product (15.45 g) as a tan oil. NMR 0.70-0.85 (m, 6H), 1.00-1.55 (m, 15H), 2.15 (s,
3H), 3.10 (s, 2H), 3.70 (bs, 2H), 4.25 (q, 2H), 4.70 (s, 2H), 6.65 (s, 1H), 6.90-7.30 (m, 6H).

Method 115
15 1,1-Dioxo-3-butyl-3-ethyl-5-phenyl-8-carboxymethoxy-2,3.4,5-tetrahydro-1,5-

benzothiazepine

1,1-Dioxo-3-butyl-3-ethyl-5-phenyl-8-ethox ycarbonylmethoxy-2,3,4,5-tetrahydro-1,5-
benzothiazepine (Method 116; 0.48 g, 1.04 mmol) was dissolved in ethanol (10 ml). NaOH
(0.30 g, 7.5 mmol) was added and the mixture 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 evaporated. 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), 3.5-3.8 (m, 2H), 4.6 (s, 3H), 6.8-7.3 (m, 7H), 7.5 (s, 1H).

25 Method 116
1,1-Dioxo-3-butyl-3-ethyl-5-phenvl-8-ethoxycarbonylmethoxv-2.3.4,5-tetrahydro-1.5-

benzothiazepine

1,1-Dioxo-3-butyl-3-ethyl-5-phenyl-8-hydroxy-2,3,4,5-tetrahydro-1,5-benzothiazepin
(W09616051; 0.40 g, 1.07 mmol), ethyl bromoacetate (0.23 g, 1.38 mmol), sodium carbonate
30 (0.50 g, 4.7 mmol) and tetrabutylammonium 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
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To a suspension of 1,1-dioxo-3,3-dipropyl-5-phenyl-7-bromo-8-methoxy-2,3,4,5-

tetrahydro-1,5-benzothiazepine (prepared according to WO 96/16051 using identical synthetic

10 steps except that the starting material was chosen to give the dipropyl compound instead of
the butyl/ethyl compound; 0.756 g, 1.62 mmol) in DMF (40 ml) was added NaSMe (0.605 g,
8,20 mmol, 95 %), and the mixture was stirred over night at 120°C. The solvent was removed
under reduced pressure and the residue was partitioned between EtOAc and 0.5 M HCL. The
aqueous layer was extracted twice more with EtOAc and the combined organic extracts were

15 dried (MgSO,) and concentrated. The title compound was obtained in 0.665 g (98 %). NMR
(500 MHz, DMSO-dg) 0.60-0.80 (m, 6H), 1.05-1.50 (m, 8H), 2.15 (s, 3H), 3.20 (s, 2H), 3.65
(brs, 2H), 6.65 (s, 1H), 6.75-6.95 (m, 3H), 7.10-7.25 (m, 2H), 7.30 (s, 1H), 10.5 (s, 1H).

Method 118
20 1,1-Dioxo-3,3-dipropyl-5-phenyl-7-methylthio-8-carboxymethoxy-2,3.4.5-tetrahvdro-1,5-

benzothiazepine

To a suspension of 1,1-dioxo-3,3-dipropyl-5-phenyl-7-methylthio-8-hydroxy-2,3,4,5-
tetrahydro-1,5-benzothiazepine (Method 117; 0.665 g, 1.58 mmol) in MeCN (10 ml) was
added ethyl bromoacetate (0.262 ml, 2.35 mmol), 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 pressure and the residue was partitioned
between EtOAc and 0.5 M HCI. The organic layer was washed with brine, dried (MgSO,) and
concentrated. The residue was filtered through a short silica column (DCM:EtOAc-9:1),
concentrated and dissolved in EtOH (10 ml). A solution 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 partitioned between EtOAc
and 0.5 M HCI. The aqueous layer was extracted twice more with EtOAc and the combined

organic extracts were washed with brine and concentrated. The crude product was purified by
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10 R* and R? are independently selected from hydrogen or Cy.alkyl, or one of R* and R”
is hydrogen or C;galkyl and the other is hydroxy or C;_alkoxy;

R*is selected from halo, nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto,
sulphamoyl, C;.salkyl, Cysalkenyl, Cy.salkynyl, Ciealkoxy, C;.salkanoyl, C, salkanoyloxy,
N-(C¢alkyl)amino, N,N-(C.salkyl);amino, C;.salkanoylamino, N-(C;.salkyl)carbamoyl,

15 N,N-(Ci.galkyl)scarbamoyl, C1.6alkylS(O), wherein a is 0 to 2, Cy.salkoxycarbonyl,
Ci.¢alkoxycarbonylamino, ureido, N'-(Cy_galkyl)ureido, N-(C,.salkyl)ureido,
N',N'-(Cygalkyl)ureido, N'-(Cj.¢alkyl)-N-(Cysalkyhureido,
N',N'-(Cj_¢alkyl),-N-(Ci.¢alkylureido, N-(C.galkyl)sulphamoyl and
N,N-(Ci.salkyl),sulphamoyl;

20 v is 0-5;
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wherein:
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RY? s hydrogen or Cy.salkyl;
R" and R™ are independently selected from hydrogen, C;.4alkyl, carbocyclyl,
heterocyclyl or R*; wherein said C;.4alkyl, carbocyclyl or heterocyclyl may be independently

optionally substituted by one or more substituents selected from R,



1096& ()-H X| [:vUs | 9%1098& ()- s$"1096& ()- “1"3"1096& ()- ° S 109%8& () -
L3' 1096& ()- 1098& ()-i 6F|[:vU4 | sOL09B& ()- sS/ ! 10%B& ()- - L0%B& ()-

s* 1096& ( & ()- 9" 1109%& ()- FIWK| [: - 410$ s: i 10 <ss
MHL0YBE! (%”0%93‘?0%& ()- 5#1098& ()-_5,43" 1096 ()- W bhinsss
210988 () - XYZ| 57bA410$  fY #1098 ():1EV1098&: () - st 1098& ()- ! 10%& ()-
1109 () - 10$10SFR | [ A410$ | 10%& () 5#10%5&&? " 109% (éﬁ s&l 10968 () -
Lnl0%s& ()- sBI0s&EbeNY, pulphysulphjio, placsplons), tetigagizl, (FO)ORDER L (

vor - asiR IO L HOTDINR B o T ggﬁ&a&é@m@}fﬁ%& 0-3

9$10% &’ {elected from 4 catk Dbt ka$§@‘g&u@)offd1ﬁﬁl1£ €#+& ()- "s109%& ()-

f1098& ()- S10%& ()- 10 10#"#, #| ###1$2Y8= 10 4" 10%B& () - 10%& ()-

1096& ()- 1098& ()- 9Z109%6& ()-! PAS10RE () OLSSS=980R) [ : = 10 | % 10968 ()- #

C"1098& ()- 3"Z"1098& ()- ! 1098& (), [40% '()- S3" 10988 () - &#&z&&&" " |[: =
10 O#109%& ()- /'!10%& ()- s- 109 10968 ()- L*" $109& () -

(Z109%8& ()-''=(((O))|[:= 10 Y: @10%& i)| .. 8 "109%& ()- 7z 109%8& ()-

5"1096& ()- 34" 1096& ()- S2#1096& ()-))) Rf* X+Z+d+vU40 &Z109898&& ()- F

s109R90RS! () P&@109RIBRE ()- *#&@#10%t& ()-10$10$10$

<9! 1098& ( d+++",o,-#.|[:vU40 yZ" 10UEARE' () - &H10YRIBRS () -
10%0/&/%23 109RIBRE () - &ILOVRIBRE ()- &LOVRWRE ()-#.~. .2/ LII/|[:vU40

&( &109&Y - && "10YRIRE () - YAOYRIDRE ()-* &F""109BWEE ()- &

#10%RIDRE () - R&@twmw&n(h)ydf@zﬂ@( zyammzm [ NA4010898/@&10&YE10890/&

5Y109RI0&E () - ,&@ 100G () -* -S100EOBRE (). &+ 10%&0/8/&&,{)

T 100komge () RY28%5lesiphiven yd FaD1r alkyl E@%@'Ciyﬂ hetergogsdylof R wihsmaiz, (

L

O%m(c)rxﬁ&éékoushﬂi{@ﬁs%&me!dﬁoﬂ bose ()- @1098& ()-[ *4"1098& ()-

)@Gl?;/g;&/ﬂgf&) (;I F4M6{%§é€%ﬁ1% H%?%%Z# T %1511£l111)1(35 %3(2@2}6% tetrazo}yl 781 1096& () -
{ IS A, O RO PORASGe .

$'11098& () - 10$10$1
1096B& ()mdsl&ada_rww&le@edf@mmm) S1098& () SF llo%B& ()-9:::1:Y;
| [ vuwa0 L$rrfL0 S Y 1096 ;138 &1 0988 ()- y109%8& () -
s- #1096& ( E*S_/ﬁi ‘&@ r m\}’[‘ﬁ 18%&‘3?‘35 sa fb%%?t S@ 1096& () -
: $1098& () Q. 10%& ()- %#10%& ()- a>u>>.q?r?s?t 27 obU40
1 1006& ()-10%$10%$10% s: ! 1098& ( { 1098& ()- 9F7Z109%B& () -
51098& () - ??JxaSEBRAYerg ude v@maﬁ@z (n)ay bsthefs#m@m&lfte)rents 1098& () -

s 100 ()- Liosaes oyerfrdfsier b1 RO snERatRROSE) b SMLOYE () -
y>: L 1096& () - nlﬁmml@)thevaemm  fe)the EBAOBBEEIent;} C510%8 8 & () -

C$109% & () - CCC<D=D>D?DIDcDvT30 7 ljzp%& (ﬁ.@g' 1 109, () - 10$P10$10$

F: 110988 ()- %8 Orhoyherein the qu&@ (nay pefhesens of fHfaM0  G3$109a$T& () -m
&?}_8?% _I_((&) 0- )Kg e E@Wﬁg §‘en(/{1)y &%gﬁ\;ﬁ@fﬁé& %l‘slt_lo cyano, hydroxy, amino,

2" $1096 | @irboxy, LAbSKAOYNYCEDID) sulpmam@mw ’C)Malmiy‘?ﬁm%ﬁt'Y&yl(()?malkoxy

< 100 Fralbg) sGoatiaecy priok G Bl iR B bpe 35S 0 () -
fL Zﬁéoo/as /i&c(:g‘) alk s"i'? ﬁ%ﬁ%?lﬁﬁgﬁw&rﬁaﬁ N%g@%l(@bacarbamoyl c1 4alk¥ 5) der (-

(109$&' (hersist aig 0988 Cy-+alloaxyombonyl, chlk»mvlpwrn@ﬂzanm

/* 1ovds é’)N %%ﬁ@% e g#d%l%& (ﬁlq@a() “%P%WI&"E’S‘OWUMOW& ()-

97" 10%#&pktitu@QHEsHoh-bysche Wk dadry RIX$YIYYYY{ Z9bU410"* M +$10%& ()-** K
+$10%: ()-* $;°0 /(1-3 827 ( )d Rzéjare independently selected from halo, nitro, cyano, hydroxy,
amino, carboxy, carbamoyl, mercapto, sulphamoyl, Cj.salkyl, Coalkenyl, Cy.4alkynyl,
Ci.4alkoxy, C;.4alkanoyl, C;_salkanoyloxy, N-(Cj.salkyl)amino, N,N-(C;.salkyl),amino,
30 Ci.qalkanoylamino, N-(Cy.salkyl)carbamoyl, N,N-(C,.4alkyl),carbamoyl, C, 4alkylS(O),
wherein a is 0 to 2, Cy.4alkoxycarbonyl, N-(Cy.4alkyl)sulphamoyl,
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formamido, acetylamino, acetoxy, methylamino, dimethylamino, N-methylcarbamoyl,
N,N-dimethylcarbamoyl, methylthio, methylsulphinyl, mesyl, N-methylsulphamoyl and
10 N,N-dimethylsulphamoyl;

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

2. A compound of formula (I) according to claim 1 wherein R and R" are both hydrogen
or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof.

15
3. A compound of formula (I) according to either of claims 1 or 2 wherein R! and R? are
independently selected from ethyl, propyl or buty!l or a pharmaceutically acceptable salt,

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

20 4. A compound of formula (I) according to any one of claims 1 to 3 wherein R* and RY
are both hydrogen or a pharmaceutically acceptable salt, solvate, solvate of such a salt ora

prodrug thereof.

5. A compound of formula (I) according to any one of claims 1 to 4 wherein R is
25 selected from halo, amino, C;alkyl, Cy.¢alkoxycarbonylamino or N'-(Cy.salkylureido or a

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

6. A compound of formula (I) according to any one of claims 1 to 5 whetein vis 0 or 1
or a 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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group of formula (IA):
D is -O- or -S-;
20 Ring A is phenyl, thienyl or indolyl; wherein Ring A is optionally substituted by one
or more substituents selected from halo, hydroxy, methoxy or trifluoromethyl;
R is hydrogen, methyl or phenyl;
R?is hydrogen or methyl;
R’ is hydrogen or methyl;
25 R" is hydrogen:
m is 0-2 wherein the values of R'° may be the same or different; and
R is carboxy, -P(O)(OH)(OE) or a group of formula (IB) (as depicted in claim 1);

or a pharmaceutically acceptable salt, solvate, solvate 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;
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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, halo, C;_salkoxy or C;_4alkylS(O). wherein a is 0 to 2; wherein that
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RZis hydrogen or methyl,
15 X is =NH- or -NHC(O)-;
RB s hydrogen, C,.salkyl, carbocyclyl or R*; wherein R is optionally substituted by
one or more substituents selected from R?%; wherein R% is hydroxy, Cy.4alkylS(O), wherein a
is 0, C) 4alkoxy, amino, carbocyclyl, heterocyclyl or mercapto; wherein R*° may be
independently optionally substituted on carbon by one or more R*; R* is selected from
20 hydroxy; and R* is carboxy;
R™ is selected from hydrogen, Cj.4alkyl or carbocyclyl; wherein said Cy.salkyl or
carbocyclyl may be optionally substituted by one or more substituents selected from R?; and
R¥ s hydroxy;
R™ is carboxy, sulpho, phosphono, -P(O}OR®)ORY, -P(O)(OH)(OR®),
25 -P(O)OH)(R®) or -P(O)(OR®)(R") wherein R® and R are independently selected from
C1.salkyl or R" is a group of formula (IC) (as depicted in claim 1);
R* is hydrogen;
R is hydrogen;
R is carboxy;
30 p is 1-3; wherein the values of R may be the same or different;
qis 0-1;
r is 0-3; wherein the values of R* may be the same or different;

m is 0-2; wherein the values of R0 may be the same or different;
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#10%8% Qrﬁa?néyl]benzyl}carbamoylmethoxy) 2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-diox0-3,3-dibutyl-5-phenyl-7-methylthio-8§-(N-{ (R)-0-[N'-(2-carboxyethyl)carbamoyl ]

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

30 1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-c-[N'-(R)-(2-hydroxy-1-
carboxyethyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
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Y& ()- L% S-S -butyl-3-thy VSRRV RN 0-8-(V-{ - V- ((ethoxy) (methyl)phosphoryl-
methyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8- { N-[(R)-0-(N"- {2~
[(hydroxy)(methyl)phosphoryl]ethyl }carbamoyl)benzyl]carbamoylmethoxy}-2,3,4,5-
10 tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N'-(2-methylthio-1-
carboxyethyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-{ N-[(R)-0-(N'"-{ 2-[(methyl)(ethyl)
phosphoryl]ethyl }carbamoyl)-4-hydroxybenzyl]carbamoylmethoxy}-2,3,4,5-tetrahydro-1,5-
15 benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-{ N-[(R)-0-(N"-{2-[(methyl)(hydroxy)
phosphoryljethyl }carbamoyl)-4-hydroxybenzyl]carbamoylmethoxy }-2,3,4,5-tetrahydro-1,5-
benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{(R)-a-[(R)-N'-(2-methylsulphinyl-1-
20 carboxyethyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
and
1,1-diox0-3,3-dibutyl-5-phenyl-7-methoxy-8-[N-{ (R)-0-[N'-(2-sulphoethyl)carbamoyl]-4-
hydroxybenzyl }carbamoylmethoxy]-2,3,4,5-tetrahydro-1,5-benzothiazepine;

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

16. A process for preparing a compound of the formula (I) as claimed in any one of claims
1 to 15 which comprises of:-

Process 1): oxidising a benzothiazepine of formula (II):
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Process 2): for compounds of formula (I) wherein D is -O-,-NR? or -S-; reacting a compound
of formula (I11a) or (IIIb):
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with a compound of formula (IV):
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av
10 wherein L is a displaceable group;

Process 3): reacting an acid of formula (Va) or (Vb):
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or an activated derivative thereof; with an amine of formula (VI):
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Process 4): for compounds of formula (I) wherein R%isa group of formula (IB); reacting a

compound of formula (I) wherein R'is carboxy with an amine of formula (VII):
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of formula (VIIIa):
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Process 5): for compounds of formula (I) wherein R'' is carboxy; deprotecting a compound
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(R2),
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wherein R? is Cy_4alkyl;
5 Process 6): for compounds of formula (I) wherein R'! is a group of formula (IB) and R is

carboxy; deprotecting a compound of formula (IXa):

(IXa)
10 or (IXb):
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10 and RP is Cy4alkyl;
Process 10): for compounds of formula (I) wherein X is -N(R*)C(O)-; reacting a compound
of formula (XIVa):
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5 (XIVb)

with a compound of formula (XV):
R 14
4
R r NH
llzx
(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 salt or a prodrug.

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

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

19. The use of a compound of the formula (I), or a pharmaceutically acceptable salt,
solvate, solvate of such a salt or a prodrug thereof, as claimed in any one of claims 1 to 15 in
the manufacture of a medicament for use in the production of an IBAT inhibitory effect in a
warm-blooded animal, such as man.

10
20. A method for producing an IBAT inhibitory effect in a warm-blooded animal, such as
man, in need of such treatment which comprises administering to said animal an effective
amount of a compound of formula (I). or a pharmaceutically acceptable salt, solvate, solvate
of such a salt or a prodrug thereof, as claimed in any one of claims 1 to 15.

15
21. 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, in association with a pharmaceutically-acceptable

diluent or carrier.

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 an HMG Co-A reductase inhibitor, or a
pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, in

25 association with a pharmaceutically acceptable diluent or carrier.

23. 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

30 pharmaceutically acceptable diluent or carrier.

24. 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
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claimed in any one of claims 1 to 15, and an HMG Co-A reductase inhibitor, or a
pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, and a

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

25. A composition according to claim 22 or claim 24 wherein the HMG Co-A reductase
inhibitor is atorvastatin, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or

a prodrug thereof.

26. A composition according to claim 22 or claim 24 wherein the HMG Co-A reductase

inhibitor is rosuvastatin, or a pharmaceutically acceptable salt thereof.

27. 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 PPAR alpha and/or gamma agonist, or a
pharmaceutically acceptable salt thereof, in association with a pharmaceutically acceptable

diluent or carrier.

28. A composition according to claim 27 wherein the PPAR alpha and/or gamma agonist
is (S)-2-ethoxy-3-[4-(2-{4-methanesulphonyloxyphenyl jethoxy)phenyl]propanoic acid or a

pharmaceutically acceptable salt thereof.

29. A compound of formula (VIIIa), (VIIIb), (IXa), (IXb), (XIIIa) or (XI1Ib) (as
depicted in claim 16) or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a

prodrug thereof.



