"e3¢6$j & T6ka~mmou Hypol i pi dem ¢ Benzot hi azepi ne Conpounds The present 5/
Lgvent ion is concerned with new hypofi pi dem ¢ conpounds, with processes and
vel internediates for their preparation, with pharmaceutical 5
conmpositions containing themand with their use in medicine, particulary 2002
in the propr\m \ ‘mmreat ment of hyperlipidem c conditions and
Cl

associ ated ch as atherosclerosis. Hyperjilnidem c conditions
are often as %Bo%ﬂ* with elevated plasma ~ 0O conceﬂMﬁMWﬂ‘uM | ow density
| i poprotein (LDL') chol esterol. Such concenfrations }ed by
decreasing the absorption of bile acids fromthe intesthaas One net hod by
which this may be achieved is to inhibit the bile acid active uptake system
in the terminal ileum SucHypolipiternicoBenzdthiazepime Compownder si on of

chol esterol to bile acid by the Iiver and the resulting 1'ncrease in demand
for 15 chol esterol produces a corresponding increase in the rate of

cl earance of THeL preseingdmgnsiont wonwcmmgdou& iexe thypolipidemion confrrourais) awittsl's

of the present invention reduce the as r..serum cqncentrations of LDL
chol est gr ol aﬂﬁﬁc‘?sf?eéoﬁ'é%d’l?é’ﬁté%@eﬁ%hﬁ ?‘?ﬂ ﬁﬁ"y PIRRAENOAs WD Rhacnagsutioal ¢

agents. Y Jeegislifiths ContERE i dra\Witd iniP 58 sh thelicHl! diRLaSHF i tne

ester in the pldsm, the conpdunds o present 1 nventlon

bui | d-up of airbphylaxiserartd ctréatsnents aindypedipideriice conditienceand eRseERLYd
heart di sease-re|lated events, The |atter are defined as cardi ac events
associ at ed wiARditioRsSACE S HREMRCIIPHiSns of chol esterol and chol est er ol
ester in 25 the plasma or serum international Patent Application No.

PCTI GBI 9300328 descri bes 1,4 benzothi azepirie conpounds which have

hypol i pi deni q4gsdriipitietnic | @baditiohs ok Rsfteant adeediarat | WithNog|el 00
(published as %rg%ilﬁ%l descri bes f. 0.3 JUL 2002 2 ggdGBB@SW
1, 5- bent®t hi aomeentrationgpoliousdensiyHipapssemldL) obolestendniStich doneehttatidns
group of substituted 1,5;benzothi azepine..co unds .has been di scovered

whi ch have sﬂ‘rggirﬁauﬁ% i ?H&ﬁ?‘@ggt'?i?R%‘{/FB@%P%H@S%C@% mithgl infestine.
di sclosed in ' twhich 'thi2 opéli detiiedt A ten b WENT .
provi des a co(%)rpﬁét;ud?ué;lfh(%j ?%r mJ'I a (!)ﬁ%?~o RO Et e( I %eglﬁﬁsﬁ-tgé%%g%ﬁﬁ;?a"ﬁe R

is H or nethyptake systeat in theotermtiraldleuphy Sushoghibitiory sfinnuEtes tive coavEsidn Ve

thereof. 15 Preferably R is hydrogen.. Suitable coppounds of fornula (I
are sel ect ed qfrrg}ﬁlesteyol to bile aéfg bygtﬁe liver andat?ne resulting increase in demand(foz

15 cholesterol produces a corresponding increase in the rate of clearance of LDL

%

cholestero! from the blood plasma or serum.

The compounds of the present invention reduce the plasma or serum
concentrations of LDL cholesterol and in consequence are particutarly useful as
20 hypolipidemic agents. By decreasing the concentrations of cholesterol and
cholesterol ester in the plasma, the compounds of the present i;wention retard
the build-up of atherosclerotic lesions and reduce the incidence of coronary
heart disease-related events. The latter are defined as cardiac events
associated with increased concentrations of cholesterol and cholestero! ester in

25 the plasma or serum.

international Patent Application No. PCT/GB/9300328 describes 1,4-
benzothiazepine compounds which have hypolipidemic activity. International
Patent Application No. PCT/GB85/02700 (published as W0/9616051) describes



*(t)-2, 3,4,

5-Tet r ahydr o- 3- et hyl - 3- but yl - 5- phenyl - 7- chl or 0- 8- hydr oxy- 1., . 5benzot hi azep
ne- 1, 1- di oxi de; 20
(38)-2,3,4,5-Tetrahydro-3-ethy|-3-buty|-5-pheny|-7-ch|oro-8-hydro§zxgnqmﬁnz
ot hi azepi ne-1, 1-di oxi de; and 0 3 J U12002 3
(t)-2,3,4,5-Tetrahydro- 3-et hyl - 3- butyl - 5- phenyl - 7- chl or o- 8- net hoxy- 1, 5benzo
t hi azepi ne-1, 1-di oxide; or a salt, solvate or physiologically functional
derivative thereof. 5 Pharnmaceutically acgeptable salts are particularly
suitable for nedical applications because of their greater aqueous
solubility relative to the parent) i.e., basic, conpounds. Such salts nust

c|h early hayé.??mthw@gtgec@pn}pmr@épmm aéale@ dha\fr fﬁ'aoliniderrmuid acaiv][tvz. A
t { L ; t t

present 1 nvBrRHPT) Hipaerndes SapplaZERIRg, camBhybds i3 BasH: dissaunress

hydrochl or | Ghidhy HaRb s0Rfsing hgpeiisiemic BBHARNETENRIdsE: spilifidatly &%q;agﬁ }ng)

I

and sul phuric acids, and organic acids, such as acetic, benzenes

benzoi c, ci the prioreathanesul phoni c, fumaric,- gl uconi~c, giycollic) isothionic)
| actic, |l actobionic, malefic, malic) nethanesul phonic, succinic,
p-tolugnesulphonic, tartaric and trifluoroacetic acids. The chloride salt

15 is parti » r ? i : i

phar maceut i gg#?@'@@e@%iﬁ%%‘g%gggesa t ‘%.Vhﬁ%ﬁgﬁgiﬁ%‘ﬂﬁu‘gﬁgéﬁ'&(ba| kal i net al
salts, such as sodium and potassiumsalts, and alkaline earth salts, such
as magnesi um and calciumsalts. 20 Salts having a non-pharmaceutically
acceptabl e anion are within, the scope of the invention as useful
intermediates for the preparation or purification of pharnaceutically
acceptabl e salts and/or for use in nonttherapeutic, for exanple, in vitro,

applications. 25 Any refer®@@s tol nd(s) of formula (I1)", "conpounds
of the present invention", ¥ acco diBgg to the invention" etc.)
refer to conpounds) of formula { ; bed above df) their salts,

sol vates or physiologicallyd i vat-Bues as defined herein.
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si ' ueMiny a Frefeyably R'is hydrogen. :

Suitable compounds of formuia (I) are selected from:
(£)-2,3,4,5-Tetrahydro-3-ethyl-3-butyl-5-phenyl-7-chioro-8-hydroxy-1,5-
benzothiazepine-1,1-dioxide;

20 (35)-2,3,4,5-Tetrahydro-3-ethyi-3-butyi-5-phenyl-7-chioro-8-hydroxy-1,5-

benzothiazepine-1,1-dioxide; and
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i soners in any Er_opor_tl ons, including racemc m xtures. The (S)-i soner is
preferred. benzethipgeping-T tndioxide aPiedt §alki sovate nQe mhysiploginalle fuactonsl so
provi ded: 5 1 ounds of forrmula (1) and pharnmaceutically

accept abl e e&\%gf’g&)ﬁ?@gﬁes and- physi ol ogi cal |y functional derivatives
thereof for use as therapeutic agents, particularky in the prophyl axis and
treatment of clinical conditions for which a bile acid uptake inhibitor is
i ndi céft ed, Rrharmacautically aapggripblepi s@lts catenpattictigryansuitebde cifat eshedicagases
such as at heroscl.erosis; 10 har maceutical ¢ itions conprising a
conpound of2RPIFALPES ?’Ffafﬁe (9&?'8? 9’?%%%4%?&@5&%&@@@‘@&%%@ pasents
sol vates, qle Plihazi! eSmBBlhds.f UStichoRalts ALY ks e i

phar naceut ﬁ'ceé{)l y acceptable carrier and, optlona y,hag%ehoﬁﬁénnﬁgg%lftﬁgpy
physi ol ogi caddeptahit ianiomgecation.1 Byitable pharmaceitically aupeptatie hcidoadaition (| )
or of a phar macegti cally accept ﬁ%e salt, solvate, or physiologically

functional SRiSi Ohihs Camrounsds oh the Preardk inventien dnclydeethasendearivad fromme

pr ophyd axi - eat of l'i nj.cal Liion f ' a bile acid
upt ake i nhi%B|8{gor l('les gﬁ@%bat gg?ﬁ:f o%lsexahr?g? g&'lghg‘ypeﬁq%ﬂ?ﬁcc ZBLE'eL‘Fﬁ?ﬁrFi' on,
and associ ahethphicsphodas, Aitrid) suipldric raprRicswipharis acids( @hdoorfaindciat, such
inhibiting the absorption of bile acids fromthe intestine of a manmal,

such as a mmaeetiahenzenssypheris, RERZAICsEIlIC, Rihanessiphanic, fumarice ghucodic,

o mceor i SRR o lefic.” EEBRE Jnalel TR, whefandsuBrBRic
harmaceot iSRG (BB 1aic. BEIBIHIE. Hnaldle i inflic, | chefangsuBredi
derivative gheifef %It@lubhésmﬁﬁﬁﬁib; tdririciante triflbredceativBGdd) 0 ThRecHIbRH sBlt asma. -

or serumconcentrarions of LDL cholesterol in a manmal, such as a hunan,
whi ch1Zonpriss partincidary spreferred der medical purpozes2 sSuitdhiet pharmaceutically ol

duci f d. of I I f h i cal
ccept abl o SSkeptalie  baRE SR BRIISIBYRaNT Filic s REmeiaT Al FLChas cof
to the mamgdiut Ghd potaRhiAAs, Hhdukathd Barth AMRENLAEH B8ThaBheslin] &34 ° ©!

and chol esterol ester Int ood plasma or serumo as a
human, whi ceéalcionpsakées adm ni stering an effective chol esterol and

chol esterol ester reducing anmount of a conpound of forrmula (1) or of a
phar maceutical ly acceptable salt, solvate, or physiologically functional

deri vapi ve SBRC ¢RbiNP sl ﬁ&-ﬁﬂaﬁﬁ%tiw&%@cﬁegﬁyfgnﬁ% BREWRAM B 6BGpd B2

excretron o a In a manmal , a uman conpri ses

admi ni sterithe dmveritioac tasv eséiful dntermediztes | foexthee preparation eers ipugifieatiomtofof a
conpound of fornmula (1) or of a 15 pharmaceutically acceptable salt,

sol vat e, orPBW%?QﬁLB@?ﬁ\éI poceniable; sadts @é‘p?QfatfPR/eustene'F‘edTonr@eﬁilB%nn@F;

example, in vitro, applications.

25 Any references to “compound(s) of formula (1), “compounds of the present
invention", "compounds according to the invention" etc., refer to compound(s) of
formula (I) as described above or their salts, solvates or physiologically

functional derivatives as defined herein.



(h) a method for the prophylaxis or treatment of a clinical conditi@®g jyp
mammal , such as a human, for which a bile acid uptake inhibitor is

i ndi cated, 20 for exanple, a hyperlipidenm c condition, and associ ated

di seases such as atherosclerosis, which conprises admnistering a
therapeutically effective amount of a conpound of the formula (1) or of a
phar maceutical ly acceptable salt, solvate, or physiologically functional
derivative thereof to the mammal; 25 (i) a nethod of reducing the incidence
of coronary heart disease-related events4n a mammal, such as a human

whi ch conprises adm nistering an ' effective coronary heart disease-rel ated
events reducin% anmpunt of a conpound o or of a

gha_r maceut i the | 9’@9‘%?@!993@% ‘{"%'8!19 tdf@!c')i‘r’gtl'u"legh%éi)l&e@gh@@im yreEQnsctd anyl
concent r at IRVEIBaRaly, Bpceripble-detivativblorts SFhBGING ot i Hidetit nentian forcn

as a human,exdingie, anrEsters amicdopon atiministration & & esarmktal CAWHSS 8 fRiman, is
reduci ng .amount of a conmpound of 5 formula (I); (k) processes for the

pr epar at i orcagfabie rgfopreidding (difestly aof ipdifeatly) riichgas admppund| oatars aotide
physi ol ogi cal functional .derivatives ihereof, as defined herein); and 1d
(1) ng%/el dﬂ&ﬁ&?&?e ﬁ?ﬁrgpﬁeﬁl‘ﬁ? gfr'i’ﬂt'ﬁ?e&p?r lﬁg?%ﬁﬁ"&ﬁeoﬁkﬂ@&n'ﬁ BRIty a
(1). The cofpfuddRp&imEh@tiBheaRe Wil hedeiengs to8e Reachily B Bhf‘q]e% Medicinal
conjunctively with 15 other physiologically active agénts, 1hcluding

hypol i pi denChemistnt #ArsliEliugsDiscoeenyci &thsEditiont afalnty Rgaviptes fraty irrastide]
derivati ves,h&.Hl.\/GCOA reéigctas i nhi bitors (conpetitive inhibitors of

3- hydr oxy- 3VRHEPHS IRFAPAFAIPT BEEHD PHICIRPBRIct ase), for exanple statins, such
as pravastatin, lovastatin) fluvastatin, or sinvastatin. 20 The anount of a
conpound of forrmula (I) which is required to achieve the desired biol ogical
ef f ect0 wi | | Phydiologigaiie, furetimval denivativesybehichfugorc administréfior iG P hfamhae
speci fi c conmpound chosen, the use for which it is intended, the node of

adni ni st r atsush aad@ humap, isscapable Afpreviging(ditestly osdngirestly) a compoundlof a

25 daily dogse is in the range.. 0 to 1 typi.cal 'y from
001 1y t o Eniveslhay e Achfs dapeRolst s, Srer spmioniy! Béited to' 28
0. 01-10nyl kgroRipigs. TiTHEse pradrabs na@dor Maytricdblecadtivetin GOSiE oldl gHtatdtabRECH
as tablets or capsules, nmay contain, for exanple, from0.1 to 100ng,
typi cal | y fprodregs of thelpragenpinvestianlare dormedabpgsitiom Rhto givecCpf ester or
phar eutigal | ﬁ}oaccegt abl e salts) the weights 103J Ul 2002 8
i ndi cated aBseE&NBYEOHBSt he wei ght of the benzothiazepine ion derived from
the salt. For the prophylaxis or treatnent of the conditions referred to
above, the 5 conmpounds of formula (1) can be used as the conpound her se)
but are prefAstiebmetpbelites acel thogehwhichatiay besgeneratedrinanivo bytthe retabolisma
phar maceut i cTaI conposi tion. %’The carrier ,myst, .of course, be acceptable in
the sense of b@ﬁng"p%m 1 ihen Presens: ventingr @afepcude. (ioe €5am®i8.t i on
and nust no ,L%g{(ﬂ,ﬁbgg_eri ous to the recipient. The carrier can be a solid or
oth,

aliquid, o and is
20 ,
The compounds of the present invention can also exist in different polymorphic
forms, for example, amorphous and crystalline polymorphic forms. All
polymorphic forms of the compounds of the present invention are within the
scope of the invention and are a further aspect thereof. '
25

The compounds of formula (l) are in forms wherein the carbon center -C(Et)(n-
Bu)- is chiral. The present invention includes within its scope each possible

optical isomer ‘substantially free, i.e. as associated with less than 5%, of any



10 preferably formul ated with the conpound as a unit-dose conposition, for
exanple, a tablet, which can contain fromO0.05%to 95% by meight of t he

. active conpound. O her pharnmacol ogically active substances can }Q@Z
|ca

present including other compounds of fornula (1). The pharnmaceu
conpositions of the invention can be prepared by any of the well known
techni ques of pharmacy 15 consisting essentially of adm xing the
conponents. \Wen the conpound of fornula {I) is used in conbination with
one or nore other physiologically activegagents as descri bed herei nbefore,

t he amount of the other physiologically active agents required to achieve
the desired biologlcat effect wll 20 also depend on a nunber of factors.
The speci f iadhefospliealdisgnarts). apdemixturag of ane Pe4aeney opticalr isormess dnbgny hose

Tor  moai caprdeetbhs DRURTTFateryt MRS, the'CEfpntbrb a€ielir 6o o the

present invention include those 25 SU|tabIe for oral, rectal) topical,
buccal (e.g. sub- Ilngual) and parenteral % subcutaneous, i ntranuscul ar)
i nt r ader nalAccerdingite @M@pe&@ﬁﬂhﬁh@tm@ntm. heretare ai$o pravidedst - sui t abl e

] d d f th
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derivative thereof to the mammal;

(e) a methdd of reducing the blood plasma or serum concentrations of LDL

cholesterol in a mammal, such as a human, which comprises administering an
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“nto tvio- par 0 E‘r&mjﬁrﬁrﬁt b cetmedtind:i Thuduli Thabr o phermagetsallio! o
for buccal sthi S
BT i e e

tragat@nt h, aamnmaktilles conprising the conpound in an inert base such as
gelatin and glycerin or sucrose and acaci a. Pharmaceutical conpositions
suitable for parenteral adm nistration conveniently ~ O conprise steri |l e

arueous A" ePR)aL Ry BrRLRANRY fe [l erdtbh o b UM 1y o BlpEL " 1"

the bl ood of*the’li reci ese repara i ons

admi ni st er edsiigh raaverrmméry,,waimrmmbn@eﬁraomlstermgrarr:eﬁeaw@ bie &id Qéééld by
means of subcutaneous, intramuscular, or intradermal injection. Such

pr epar at i ons€¥eietionn Jaereasingy assownte ffr & W“B@lﬂﬂd(r Ay famuwanfdued of aith

b1 0ou'S1 nj ccPaRTBAGIRELY T aeeb BRIy sl ik of, BRYRRREY” Jhhelardl)

contai n fromyBriative h&redbftodhe niemasdli ve conpound. Pharnmaceuti cal
conpositions suitable for rectal adm nistration are preferably 20 presented

as unit-dose suppositories. These can be prepared by adm xing a corrpound of

formula (I ) th one convent i ona d c ier e

cocoa butter Jand %ﬁ%[@b%ﬁ ‘?rl‘?g €§l?l ﬂi kﬂ“??ﬁpt ‘F’fg'ﬁ?g Hé?nﬂ " a

adni ni strat i garhiatl RPAS S MifanPranemes ut blféécre%ﬁéﬂﬁé hiBRorL R @Hréa?&ﬁ,e

for transdermal administration can be presented as di screte patches

20 for example, a hyperlipidemic condmon and associated diseases such as

atherosclerosis, which comprises administering a therapeutically effective
amount of a compound of the formufa (1) or of a pharmaceutically acceptable

salt, solvate, or physiologically functional derivative thereof to the mammal;

25 (i) a method of reducing the incidence of coronary heart disease-related
events in a mammal, such as a human, which comprises administering an
effective coronary heart disease-related events reducing amount of a
compound of formula (l) or of a pharmaceutically acceptable salt, solvate, or

physiologically functional derivative thereof;



‘adapted to remain in intimte contact with the epidernis of the recipient
for a ' prolonged period of time. Such patches suitably contain the active
.compound in an optionally buffered, aqueous solution, dissolved and/or

di spersed in an adhesive, or dispersed in a polyner. A suitable 03 JuL 2002
concentration of the active 0 3 JU 20t 12 conpound is about 1 %to 35%
preferably about 3% to 15% As one particular possibility) the active
conmpound can be delivered fromthe patch by el ectrotransport or

I ont ophoresis, for exanple, as described 7n . Phamaceuti cal Research, 3(6),
318 (1986). 5 The compounds of fornula (1) can be prepared by conventi onal
met hods known to a skilled person or in an anal ogous manner to processes
described in the art. For exanple, conpounds of formula (1) wherein R is H

i ern R o 10 CTGRBTCISFind W SR, B Mol e ehd >

deal kyl ati on piastman gruisenithe ofiganinarmmal) sachoasnat Mmudiaili Which NcampHsL&b! e
organi ¢ solvent, for exanple nethylene chloride, According to a second
process (B), adminigieting an effaclive achalpsigrr raducing amounthol a compamid: of
sol vat g r pWI ﬁgl cally functional derivative thereof, may be prepared
froma%orrpou a rorula (111) D3JU 2Q(12 '! 3 5 M0/ I Et C\ N -
n-Bu (111) by oxidation of the sulfur group with, for exanple, a m xture of
osm um t etroxi de and N-nethyl - nor phol i ne- N- oxi de. Conpounds of formula (11)
or (111) may (@ ppegeessds ffobrihe opreparationoof compaunds! ef fodmeulei () Rhchuding

defi ned above, t hods known in the att. .particularly those described in
W096116051. Ri%!@flsr%’%tesn@'ﬁﬂ P@*’x?“’-‘%ﬁ@"’C@ﬂﬁ"‘EWf:ﬁﬁB&%%fé theregf @8l defineg can
be prepared bMefé?ﬁ)F‘Qﬁa described in
10
()  novel chemical intermediates in the preparation of compounds of formula

(.

The compounds of the present invention may be administered conjunctively with

15 other physiologically active agents, including hypolipidemic agents such as bile
acid sequestering agents, fibric acid derivatives, or HMG-CoA reductase
inhibitors (competitive inhibitors of 3-hydroxy-3-methyiglutaryl-coenzyme A
reductase), for example statins, such as pravastatin, lovastatin, fluvastatin, or
simvastatin.

20
The amount of a compound of formula (1) which is required tlo. achieve the
desired biological effect will, of course, depend on a number of factors, for
example, the specific compound chosen, the use for which it is intended, the
mode of administration and the clinical condition of the recipient. 1n general, a

25 daily dose is in the range of from 0.001mg to 100mg (typically from 0.01mg to
50mg) per day per kilogram bodyweight, for example, 0.01-10mg/kg/day. Thus,
orally administrable unit dose formulations, such as tablets or capsules, may
contain, for exémple. from 0.1 to 100mg, typically from 0.1 to 10mg, preferably

0.1 to 5mg. In the case of pharmaceutically acceptable salts, the weights



- W96/ 16051 or by reacting conmpounds of fornmula (V) with conpounds of
formula (Va) RraO/ S ~-NH2 C, "~ //N (v) Et HO-Bu O (va) Z n 03JiJL
2002 14 wherein Z is a suitable |leaving group, for exanple, halo, by first
reacting the conmpound of formula (V) with a base) for exanple aqu&gu%

pot assi um hydr oxi de at an el evated tenperature, for exanple .100 ,J L 2002
cooling, and then 5 adding the conpound of fornula (Va). Conpounds of
formula (V) can be prepared from conpounds of formula (VI) RB0O C\ NH2 10
by reaction with anmoniumthi ocyanate ang brom ne in a suitable sol vent
such as acetic acid. Conpounds of forrmula (VI) are commercially available
or can be prepared by 15 nmethods well known or readily available to those
ski |l ed i nindieatedtabauvensefemiesthss weightaf dhe Denzethiazaping iomperved fem the
conmpounds of . fornmula (VIl) RRO Et HO n-Bu (v~~) 20 wherein R2 is a suitable
hydr oxy pr&?gcting group, for exanple, tertbutyldinmethylsilyl., by

oxi dation of the conpound of fornmula (VIl) with, for exanple, sodium
periodate and rutheniumtrichloride in a suitable sol vent such as carbon

t et r achl or iFds/ theepoophylaxie| aattesatmamb sef tagt canditions gefererd da, aboee,Rthe 0 3

UL 2002 15 Bashgh o RgaLh AR LoRcH: Y SORHREToh Gt are
Conpounds %?{e?isr}gmeééﬂtééj With' aReadticplatie Catridrint the ﬁﬁhrg?ﬁﬁﬂmﬂc&h at_by

5 met hods or readily available to those skill e art. The
diol s are commrsition.| Yhesrtiabiveishrofceourse, be graepthtily imthd sdnsevaf Ibdimpwn

or readily c%\r/r?;;alti%%)el ?Ni%ho tﬁgogt%e? kiinlgl'éa IeliltrS] BP ?hg rct:c.')mposi’tion and must not be
deleterious to the recipient. The carrier can be a solid or a iiquid, or both, and is

10 preferably formulated with the compound as a unit-dose composition, for
example, a tablet, which can contain from 0.05% to 95% by weight of the active

compound. Other pharmacologically active substances can also be present

including other compounds of formula (I). The pharmaceutical compositions of

the invention can be prepared by any of the well known techniques of pharmacy

15 consisting essentially of admixing the components.

When the compound of formula (l) is used in combination with one or more other
physiologically active agents as described hereinbefore, the amount of the other
physiologically active agents required to achieve the desired biological effect will
20 also depend on a number of factors. The specific dose and dosing” schedule will
be readily determinable by those skilled in the art. In general, the dose utilized

will be the dose approved for medical use in humans.

Pharmaceutical compositions according to the present invention include those
25 suitabie for oral, rectal, topical, buccal (e.g. sub-lingual) and parenteral (e.g.
subcutaneous, intramuscular, intradermal, or intravenous) administration,
although the most suitable route in any given case will depend on the nature
and severity of the condition being treated and on the nature of the particular

compound of formuta (1) which is being used. Enteric-coated and enteric-coated



- The compounds of fornmula (1), substantially free of other optical isoners
can be obtained either by chiral synthesis, for exanple, by the use of the
appropriate chiral starting material (s), such as a chiral conpound of

* formula (Va)) or by resclution of the products obtai ned fron1ac@q§ﬂL2wz
synt heses, for exanple, by chiral hplc, enzymatic resolution, or by
classical resolution with chiral acids. 15 Optional conversion of a
conmpound of forrmula (I), or a conpound of fornula (1) conprising a basic
substituent) to a corresponding acid addi ion salt nmay be effected by
reaction with a solution of the appropriate acid, for exanple, one of those

recited earl}] ti | 0 f [ ). .
conpri si ng aéﬁﬂggil%cﬂe%ét ?@%ﬁ%ﬁ?@a&%orﬁ}s&mﬁr ﬁggbgé%ésnéqf?‘rf?ﬁ)’m{fé‘t'on'
effected 20 dujtabaehtetit vbatings $diudé weliafosthacetaty phtialae, figviniiatetate
exanpl e, sodi um hydroxi de. Optional conversion to a physiologically

functional ddthalate, vhydronypropylraathyineliulosea phthalater ransd anieniby potynierds of
known to those, skil.led.jn the ar r ' le.fro cheni.cal
literature. rggthpﬁwga(ﬁci# 6'?1‘,5 %%%%Wﬁﬁsa%ﬁ ﬂ{ﬁ@f%}%ﬁg}u@‘%e eHe cegledand d
to di fferentefienpesktds cehtrbliéd releabs dofmuilatidnsineiiiy BblEts ARdTdpaas or
available fromthe literature to those skilled in the art, for exanple by
| Z002 16 For a better
under st andi of the _.invention, the follow ng_ EXx l.es are given by way of
st et orPhatmagadtica) oy artiols, Spitdlls Yok el AdisEattin.cdn by prasenishe
of the inventi Gﬁﬁgga oged e85 URRefBd ' esqn sp a
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condi t1bns w¥igignHieshame slutideof aRYSRENSIAB IN ANARYAQUS AHRER-aaveers dquid;
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ver e Vi sual i Zfbe! pAgiaréd by 4 itk wnathod 'of pPhaAtacy WhickcRRIdstheadepvol N

EM Sci ence silica Gl 60 (230-400 nesh). Reagents were obtained from
Al dri ch Chenbringingdntaydsseeiationeths fstivet cemaaundieard tbed carrigno(whithr carer

purification, Salxents we rﬁgrelgcﬂgsroi& ﬂwgqggi%ﬂ{s(wsln %re?\%?al, {'zﬁxeacr:?r!ngogitions are

Preparation Gnst

(3S)-248, 4, i R idtiRidel -immikingthe Gt pORId\RitY alliqiidenz
ot hi az1e§pi ne?"l’?‘:‘??fﬁ”x‘?é’ﬁ“%9< 35)- 2.3, 4,&5- e o 3%?&% TR i
but yl - 5- pheny fiielyhtivideds sbijdireagied,, 6r hotix.oand athepi rik necésshryxisihaping the

1 s L Bt SR AL B Bt of £
2-n-butyl -2-.@6@&&5 a[rgrt HEERFAhE! cédRpolind) optihal i\rvgﬁgorg% ;mpre LEeeégfa&ure

was cool ed to e 25 resulting gumwas adde ol ution
tert-butyl di imgtédiémsts] \Comptesseddablets e p&3Nepaiedinyl compressing,\iaransgitdble
allowing the sojution to warmto eTﬁe sol vent ' s evaporated and the

0 RIT.
resi dué0was PaFhing; e gopamMadnin.g s gmﬁ‘gn%rmarﬂc t#eP paydenpy gramides

et her Iayerg\B@ h it b4 cgr hen ; i . n
concentr at ed. ﬁﬁnq@iﬁ%n&@grgpﬁgﬁ%@) gﬁ%‘; hgcéﬁgﬁemggﬁol %ﬂlr?ﬁogt %gff c%ave
1 as a col or hethe/dispersing2ageai(s). Moulded tablets can be made by moulding, in a

suitable machine, the powdered compound moistened with an inert liquid

nmet hyl ati on of a hydroxy group. 0 3Jtl

diluent. Controlled release tablets can be prepared in similar manner and with

25 the addition of, for example, hydroxypropyimethyl cellulose.

Enteric-coated tablets can be prepared by coating the tablets with an enteric
polymer such ,aé cellulose acetate phthalate, polyvinylacetate phthalate,

hydroxypropylmethyi-cellulose phthalate, or anionic polymers of methacrylic acid



-MS Dale = 275 (MH+). Calcd for C15H3402Si: C, 65.63; H 12.48. Found: C
65.87; H, 12.47. 5 (t)-2 (Brononethyl)-2-ethyl-hexanoic acid (2). To a
solution of 1 (142.6 g) in 300 mM CCl4, 300 M CH3CN, and 450 m [H2Quatwp C
“was added NalO4 (283 g) and Rud 3 (2.0 g) and stirred for 20 h allow ng the
reaction mxture to warmto RT. The reaction mxture was filtered through
Celite and the filtrate was ~ 0 concentrated by rotary evaporation. The
residue was transferred to a separatory funnel and partitioned between H20
and CH2Cl 2. The aqueous phase was extractygd 3 tinmes wth CH2Cl 2) dri ed,
concentrated. The residue was taken up in 48% HBr (500 ml) and refluxed for
24 h. After cooling to RT the solution was transferred to a separatory

funnel , ext ract mettmarylinacig metky!gstee{kidragitadie Exeens for BudragibLi these
dried over Na2S04 nd ,concent efho, Ty . | fied by col ym
chr omat ogr aPRYBRSS q%@ mg[q?itei ﬁ%/"t(ﬁg V%'E@@ﬁ@t tWé’ gt R@'V"%é& é‘lsﬁa)apf
petrol eum e hivk neabackint® dufifv - ibati 1).
Gal o for OfUEASIEEr Lo rebedt SlombRrRtRoking Aubre Erprsatiel by drySrirte.
7.17, 20 Br S\BfabWipladtidizersintiudel diethybphtbalaiey tibutyl citiate and ttiddetinflo a
solution of 3-chloro-p anisidine (3, 58.4 g) in acetic acid (400 mM) was
added &moni um t hi ocyanate and the m xture was stirred for 30 mn at RT.
The reactio ) ' | t :

Feact | on moRPHLEE A GoRAIEL eitad tebioty coh B8 RréBala by coRtidd EafBOE
(200 m) oveeickSenabletdf with @ enteric tpolymergsutle aeeeliulose racstatee phtalate,

allowed to warmto RT. After stirring at Igf r 3.5 h, the reaction mxture
was filter edaiydnylacetats ip@sh@atygmvdagxmrw F‘eg@ﬂeqe.“mpﬁe RiYhatate wer anionic
t f dt | . . i -~ 3
000 1 A8 Py Beeaty Jrd "9l ineReBAG Ry RSl AR R A 1.

m xt urg) was gidepe FE Garagiti LN 2héde polyestrs ishould alsbdricloded 0% BRI OF thes
vacuum oven driégg at 120 C givin p4 §51.0 gz M5 Dal e =215 %R-/Imiwl‘%m - I"Y@S

SZ| gg R ﬂ; %wsoafl golggxerguseﬂ ,3a plasticizer ta prexent membray®e cracking: d@ing
0225 (1 2° AnAisaton A GcstBtans: SRyl AIBTISAATS RS Fletyiahiprlais. driyy
acid To a Sbﬁf?&@sérgﬁr@cceﬁn(zo'o g) in H20 (200 m) was added KOH (100 g). -~

O The slurry was r uxed for 7 h and allowed to cool to RT. To the dark
sol ution

15 Capsules can be prepared by admixing a compound of formula (I) with, for
example, magnesium stearate, pregelantinised starch, sodium starch glycollate,
and/or magnesium stearate and filling two-part hard gelatin capsules with the
resulting mixture.

20 Controlled release capsule compositions can be prepared by admixing a
compound of formula (l) with, for example, microcrystalline cellulose and/or
lactose, extruding using an extruder, then spheronising and drying the
extrudate. The dried pellets are coated with a release controlling membrane, for
example ethyl cellulose, and filled into two-part, hard gelatin capsules.

25

Enteric capsule compositions can be prepared by admixing a compound of
formula (1) with, for example, microcrystaliine cellulose and/or lactose, extruding
using an extruder, then spheronising and drying the extrudate. The dried pellets

are coated with an enteric membrane, for example cellulose acetate phthalate



"was added 2 (33.2 g) in one portion. The reaction m xture was stirred for
18 h at which point the pH was adjusted to 4 with HCl. The m xture was
transferred to a separatory funnel and extracted three tines with eb\gyl
"acetate. The organic |layer was dried and concentrated. The product UL 2002
purified by colum 15 chromat ography on silica gel eluting the product with
10 % ethyl acetatel petroleumether giving 5 (30.1 g). Ms Dale = 368 (M +
Na) .

(t)-2,3-Di hydro- 3-et hyl - 3-butyl -5-H 7-chlfr o- 8- net hoxy- 1, 5- benzot hi azepi ne2
O 4-one 6 . To a suspension of 5 (72.0 g) in tetradecane (900 m ) was added
tol uene sulfonic acid (3.2 .9 The m x ated to reflux tenperature

ur S
and al | owed Gaptaiging, lP'éF'“@Bermfﬁr @?S?'I"EE digjhy mtﬁmlqua filted Antat twacpartap.
The solutio cool and transferred to a 1 liter erlenneyer
fl ask that M@%\Kgggﬁ‘hgﬁt for 18 h at 4 C. The tetradecane was decanted
| eaving 25 solids that were recrystallized from nethanol/water. The nother
| iquors and the tetradecane sol ution _vvere applied to a silica gel colum

and the reneﬁ’marngaqﬁtwgabtcomnﬂsé@nﬁn sui aZz}e%Oéth%ca&dsuatl@gugat adininistratidrer .

T T
H 6.76; N, 8. c { :
R-2) 3-D i h{;sdl’%g 35w %flé 3 rgﬁtgﬁ e e gysmfesz%""cp"&"é the

benzot hi azepaompaumﬂm émjnerTbase suehas gelatinsmayglyoarin oesud:msd amd a&cacia.
CH RALPAK ADT"" 10 X 50 cmcolum eluting with 100% net hanol at 25 C. The s
i soner eluted first, and the r isoner eluted second. After concentrating

doun, e Septimpgalyispebhgdiond Sdidedy é%@*&hgﬁ?ﬁ@%@é%@@%yﬂv .
1. 85-11@85 ( neordplise stethe {alqueéhﬁ prépa‘?étm&ms obl)compound of formula (1), Breferably

(3R)-2, 3-Di hydro- 3-et hyl -3-b yl - 7-chl or o- 8- met hoxy- 1, 5benzot hi aze
pi ne- 4- one ('8?"0"1‘2) "é't%dhﬁtb@ﬁdof’f 1“%) ﬂOt%‘dei recipigabbehpesr r{resaratpnaagre

i xtur o whs PEraEy Sy ainAEnBRsgr HELGE, d8BRErator b aisd ey

The reacti Oneﬂféétéurb’y wagah® asfesutsbutaresdus, qntrama:semlhr cor gRtradéimiIMin fﬂiﬁn
i odobenzene was eluted with petrol eumether, and t he product was el uted

with 15% et h§uchquepawtions reane ganementlyybei n@parqdloyga@mlxms tiva| eorapagnd (M
Jé % 29 41 Egugwlth Cyva%ag gZLrgd %ln %nll%?rth%%@@%éoé&at}on] ter e4%hd I]'sot%nfhgw&\ t3 4z
(3S)-2, 3, 4, 5pibehr ah)ettanid ﬁr‘fb’dsut%r@%dﬂor&n@h@rtﬁé1r7veﬁﬂi'o?|r\9m8ge'l‘%r5lg}%bﬂtaﬁ1
benzot hi azepi ne-1, 1-di oxi de To a 1 Msolution of lithi'um al um num
hydri de 25 |ftom®pyltoeﬁ%ew/w(®‘]1he agliye gaRpQUodd dropwise at 0 Ca 7.2 M

solution of sulfuric acid in THF (6.4 nl) and the m xture was stirred at O
Cfor 1 h. To the mixture at 0 C was added 8 (10.9 g) in THF (75 m). The

reaction m XPHéﬁn&@éutﬂ'!dl %@ﬂ%déﬁld’i@ SuitabiEfor tectal iddnfiflistration - areh prdfefabipt

whi ch point 1t was cool ed back
20 presented as unit-dose supposatones These can be prepared by admixing a
compound of formula (l) with one or more conventional solid carriers, for

example, cocoa butter, and then shaping the resulting mixture.

Transderma! administration is also possible. Pharmaceutical ¢ompositions
25 suitable for transdermal administration can be presented as discrete patches
adapted to remain in intimate contact with the epidermis of the recipient for a
prolonged period of time. Such patches suitably contain the active -compound in
an optionally buffered, aqueous solution, dissolved and/or dispersed in an

adhesive, or dispersed in a polymer. A suitable concentration of the active



‘Cand a 30 % (vlv) solution of H20 in THF was added dropwise. A 1 N

sol ution 20 of NaOH (15 m ) was added. The reaction mxture was filtered
through a sintered glass funnel to renove the al um num oxi des. The filtrate
'was transferred to a separatory funnel and partitioned between water and
ethyl , ether. The aqueous |ayer was extracted three tinmes-with et{pggp‘_m
organic 5 phase was dried (NazZS04) and concentrated. The resulting oi

taken up in THF (175 m). To the THF sol ution was added t-butanol (60 m),
N- met hyl nor phol i ne- N-oxi de (10.7 g) and ogpiumtetraoxide (2.5 wt%in
t-butanol, 7.6 m). The reaction mxture was stirred for 18 h at RT. The
reaction mxture was transferred to a separatory funnel and partitioned

bet ween br i neorapauRd fis abatet%4tte. 35%e PErfaeahly abayt 8%t 18%. r Ast enk phrtiosilar
times with ethyl .acetagte. The organic la s dried  concentrated and the
resi due appl P 't?'ﬁtya gﬁi %‘Vﬁelcog'g‘??ﬂné ﬁ'é ﬁ%oo‘f?é‘?’e% PH e&‘%ﬁa{Cho@y

et hyl acet at m gt helpnfdpHor@sig, ( 1fdr92 p. 4% 14 5.

Dal e = 422 (ﬂeétrgﬁ%%ﬁ (ﬁ/l't+ RosoPRdIBss. ¢ o rcgzeigl)zss S a%%‘.’@fdlkl)'ws
6.69; N 3. 3RhadacdificaFResehrch, 3@), 388 (1986). 62; N,. 3.32; S, 7.53.

(39)-2, 3,4, 5-Tetrahydro- 3- et hyl - 3- but yl - 5- phenyl - 7- chl or o- 8- hydr oxy- 1, 520
benzot hYazepi ne-1, 1-di oxi de (Exanple 1 ). To a solution of 9 (10.92 g) in

nmet hyl ene c¢ i f{&ﬁ' j

tribrom de rtﬁér:gg ﬁ' enescrgﬁl)f%ﬁtgg (?Béé&gb%ﬁ%%gﬁﬁéﬂ%ﬁbﬁ%(ﬁﬁthéggnown
al | owed to stooavskilledpersen &finzan asalogoad rhanndBtorprateste T HeSEHBEd int theast.
cool ed back to 0 C and water (100 m) was added dropwi se. The m xture was

transferred Fer 8xamplessompoundss ofniasmuta i) wherain Bd is it eanthenpseparet from
met hyl ene chlorj T hi extracts were dried, concentrated and the
resi due appl ngfhbggngsgﬁo?@g?%gﬁ colum. The product was eluted with 30 %
et hyl agetatel petrofeum ether giving Exanple 1 (10.12 g). MP. = 179.6 -

180.2 C. a~Ja~ zooz 21 Ms Dale = 406 (M- 1, negative ion node).

Cal cd for C21 H26NS03Cl: C) 61.83; H, 6.42; N, 3.43; S, 7.86. Found: C,
61.76; H, 6.47; N, 3.37; S, 7.76. 5 BRulPgical Assay

1a 9
RF0O S
D
c N -Bu

wherein R is an alkyl moiety (e.g., C44 alkyl, suitably methyl), by dealkylation
with a suitable agent, such as boron tribromide, in a suitable organic solvent, for

example methylene chloride.

According to a second process (B), a compound of formula (l) wherein R' is
methyl, or a salt, solvate, or physiologically functiona! derivative thereof, may be

prepared from a compound of formula ()



“(1,) I'nvivo inhibition of bile acid reabsorhtion Mal e Spraque-Dawl ey rats
(CD, Charles River) weighing 220-260 gm were housed in individual cages and
fed normal chow. The rats were dosed by oral gavage (1nl1100 gm body

"wei ght) with test conpounds as a suspension in 0.5% nethyl cel | ul 0§§ il %600
a.m and 3:30 p.m for two days. The control group received 0.5%

nmet hyl cel | ose. Two hours after the norning dose on day two, the rats were
given a trace amount (1.3 nnoles) of 23,25 - 75Sehonocholic acid taurine
(75SeHCAT) in 1.0 ml saline orally. 75Se{#AT, a 15 synthetic gamm emtting
bile acid anal og which is absorbed by the ileal bile acid active uptake
systemsimlar to taurocholic acid, has been used clinically as a neasure
of ileal bite acid absorption. Feces were coll ected over the 24 hours
foll owi ng 75SeHCAT admi ni stration. Fecal content of 75SeHCAT was determ ned
usi ng a Packard Auto- Gammpad®00 Seri eS-~gamma-counter. The 20 inhibition of
bile acid reabsorption is calcy Y as fyl LBtws: total 75SeHCAT - excreted
75SeHCAT of treated 1 mnus --- - --- X100 = %ifHDbition tota
75SeHCAT - excreted 75SeH S0 & - TBuper<cent of inhibition of
bile acid reabsorption in the rat using 75SeHCAT ' was used to determ ne
the ED3o (the dose required to give .I.inhibition of bite acid uptake).

0 3JUI 200z 22
2,3,4,5-Tetrahydro- 3-et hyl - 3- but yl - § yl - 7-chl or o- 8- hydr oxy- 1, 5benzot hi a
zepi ne-1, 1-di oxi de (Exanple 1 of the present invention), and the °
correspondi ng brono co

d, ) ) ] .
2.3 4. 5t ot Py BYIHAB0D-Qiithe [SLBULGIOMP Withy Ok EXaTple, AMEAURPLAS I 18lendde hi az

epi ne-1, 1-di oxi,de: ﬁﬁﬁ A A scribed in 5 PCTI GB95102700), were
tested backg?%Pgﬁgﬁﬁ aa%ﬁgﬁ?ﬁgéxgg'experinents wth 6 rats in each set
(n= 12 total). ED3o (nmR9) Exanple 1 0.048 1 ~ Exanple A 0.17 (lI1) Percent
Chol esterol Lowering in Rats ﬁ%percholesterolenia was i nduced in nale

Spr aqué- DawCempaurgs aiformnte (1Borriil) snayvbepreraregdoitomoerrgpounds of formula
adm ni stration of a .di enrj ched in chole r ol 1 holic acid. . The
di et was pr@ﬂgr\%’ ef?'Brﬁi/%)}shge e 15) raaogﬁy%&ali\gg]()@é@l%y%?fhgh? ,ﬁfﬁ %@E”'SFI}&
mechani cal | ' j ; ol esterol and cholic acid to a final
concentrati g‘nag y&mﬂ%ﬁtxﬁwg?ﬁﬁd 0.5% respectively. Prior to

adm ni stration of the diet, blood was coll ected under hal ot hane anest hesi a
by cardiac puncture to determ ne baseline lipid | evels. Serumwas obtained
for 20 analysis of total chol ggtégy ol (JC),S-high density |ipoprotein

chol esterol (HDL-C), and dextran-p i abi e\l jBoprot ei n- chol est er ol
(VLDL+LDL). The rats were divided i oups &ltr} each group had
simlar baseline serumlipid | epgbs~Eivendays)following the initial
sanpling for serumlipids the rats were fdHabCO@Ht he chol esterol -cholic
acid enriched diet and conpound adm ng\gtrati on was 25 begun. The conpound
was adm ni stered by gavage as a suspension in 0.5% nethylcellulose (1
nM.1100 g body weight) b.i.d. at 9:00 a.m and 3:00 p.m for 3 days and at

: : : ;
9:00 a‘mm O”Céjr?\;y;oﬂﬁé’é' ofco fg%glla ? maclaﬁ rbeecedrggadreg' %é) methods described in

WO86/16051 or by reacting compounds of formula (V) with compounds of

formula (Va)

R0 S ' zZ
7 NH2 Et
o N HO n-Bu



met hyl cel | ul ose bnly. The rats were bleed four hours after the |ast dose
for the determ nation of serumlipids. Al blood collections were done
after a 4-h fast. 0 3J U~ 2002 23 5 Serum TC concentrations were
“determ ned enzymatically using reagents obtained from Seragen Di a%nostzig[ﬁs
d

(2). Serum HDL-C was determ ned after selective precipitation of 0

LfbAL

LDL with ~~dextran sul fate and magnesium sul fate, with reagents from
Seragen (3). HDL-C was determned in the supernatant. VLDL+LDL chol esterol
was determ ned as the difference betweenqyotal and HDL-C. The fol | ow ng
results were obtained for Exanple 1 and anple A, as defined above. 10
Ex2:nmple 1 Exanple A Dose (nglkg) 0.3 0.1 81 % 56% 53% 0. 03 48% 17% 14% 15

The results clearly denonstrate the unexpectedly inproved
chol esterol -1 owering properti

Phar maceut | HABTIDHAS A PULARS JAAYIBY SGUPY T EXABPIEs hale:

of the conpounds of the E;esent

i nventi on.

it egactingethe

active coMAUdoRAR BP ARMMECTRIVMC' Sl B LlaABl Aladeous poracsium

phar maceuti cal'l’y "dccept abl'e 'salt, sol vate, or physi
derivative hpéfoxide af bh dlebated temperaturepfor @rampie 100¢ OV bl

and B can be prepared by wet granul ation of ingredients (a) to

Hm
e )

to (d) Swit hadding thejcompraunsdRfitagnbla (M@ owed by addition of the nmagnesi um
stearate and conpression. 24 Conposition AmI| _ g tablet(a)Active

i ngredi ent 250( b) Lact ose B.P.. 210 ~'5 (c) Sodi um Starch

A ycol | at e2@giRaurdiostaofnial(y) ehNienseipareSiroa 6@ 599d§8f@gﬁﬁ%\grg0n B m

|. g tablet{a)Active ingredi ent250(b)Lactose 150150(c) Avi cel

015

(d) Sodi um Starch d ycol | at e20( e) Povi done B. P. 15Magnesi um St ear ate5 500 20
Conmposition C mlg tablet Acti VFe{“i(S]gr edient 100 Lactose 200 Starch 50

C NH2 )

10

by reaction with ammonium thiocyanate and bromine in a suitable solvent such

as acetic acid.

Compounds of formula (VI) are commercially available or can be prepared by
15 methods well known or readily available to those skilled in the art.

Compounds of formuta (Va) can be prepared from compounds of formuta (VII)

HO . n-Bu
(Vi)

20

wherein R? is a suitable hydroxy protecting group, for example, tert-
butyldimethyisilyl,. by oxidation of the compound of formula (Vil) with, for
example, sodium periodate and ruthenium trichloride in a suitable solvent such

as carbon tetrachloride/acetonitrile/water. Subsequent to the oxidation, the R?



"25 Povi done 5 Magnesium Stearate 4 m/g tablet 250 26 12 9 3 300 m/g
tablet 250 26 12 9 3 300 '0 ~ .Jdl~ 359 25 The foll ow ng conpositions D

.and E can
| act ose us

be prepared by direct conpression of the adm xed ingredients. The
ed in conposition Eis of the direct conpression type. a
Conposition D m/_ g tablet Active ingredient 250 Magnesi um St ear lsemi 2002 ,

Pregel atinised Starch NF15 146 400 Conposition E ng/tabiet Active

i ngredi ent

250 15 Magnesium Stearate 5 Lactose 145 Avicel 100 500 20

Conposition F (Control l ed rel ease conposigion) ngltablet (a) Active
500 (b) Hydroxypropyl nethyl cellul ose 112 Methocel K4M Prem um

25 (c) Lactose B.P. 53 (d) Povidone B.P.C. 28 (e) Magnesium Stearate 7 700
0 3 JUG zO profesteth bydiomy isfepisieeiad and gerysatesdtothe\anprgpaatel leaving gebup

-S%,ﬁ%ptgﬁfp&{c%th‘év'ﬁtah@i,ﬁ}%ﬁt@%oﬂitﬁ%‘%gvi done, followed by addition of
[ ' on.

I ngr edi ent

i ngredi ent
t he magnes

tablet) Enteric-coated tablets

the tabl et

5

in

15

20

25

nposition G (Enteric-coated
of Conposition C can be prepared by coating

S e
Compounds of formula (VII) can be prepared from-the corresponding diols by

methods well known or readily available to those skilled in the art. The diols are
commercially available or can be prepared by methods well known or readily

available to those skilled in the art.

The compounds of formula (1), substantially free of other optical isomers can be
obtained either by chiral synthesis, for example, by the use of the appropriate
chiral starting material(s), such as a chiral compound of formuia (Va), or by
resclution of the products obtained from achiral syntheses, for example, by

chiral hplc, enzymatic resolution, or by classical resolution with chiral acids.

Optional conversion of a compound of formula (1), or a compound of formula (1)
comprising a basic substituent, to a corresponding acid addition salt may be
effected by reaction with a solution of the appropriate acid, for example, one of
those recited earlier. Optional conversion of a compound of formula (l)
comprising an acidic substituent to a corresponding base salt may be effected
by reaction with a solution of the appropriate base, for example, sodium
hydroxide. Optional conversion to a physiologically functional derivative, such
as an ester, can be carried out by methods known to those skilled in the art or

obtainable from the chemical literature.

In addition, compounds of the formula (I) may be converted to different
compounds of the formula (1) by standard methods known or available from the

literature to those skilled in the art, for example by methylation of a hydroxy

group.



*with 25ng/tablet of an enteric polynmer such as cellul ose acetate phthal ate,
pol yvi nyl acet ate pht hal ate, hydroxypropyl net hyl - cellul ose phthal ate, or

ani onic 10 polynmers of nethacrylic acid and nmethacrylic acid nmethyl ester
" (Eudragit L). Except for Eudragit L, these polyners shoul d al so ikh3lJubodi010%
(by weight of the quantity of polynmer used) of a plasticizer to prevent
menbr ane cracking during application or on storage. Suitable plasticizers
i nclude di ethyl phthalate, tributyl citrate and triacetin. 15 Conposition H
(Enteric-coated controlled rel ease tabl et§ Enteric-coated tablets of
Conposition F can be prepared by coating the tablets with 50ngltablet of an

enteric polyner such as cell yl ose acet at ht h te, 2 ol yvi nyl acet at e
pht hal at 2, lér(e!cﬁ beligf Hﬁé?fmfrdjjng °§é’|‘? mV8§§°‘8h'ﬁ'ﬁ3PﬁPWEngo X WP&% %%FEW?WVS of
met hacryl i i | | (- To T I for
ucragi L " of RBSaNEh 236 M figP) Be EBhaiia 54 Sy sy iPihiing tn KESBE
quantify ofofitheymeentioned) of a plasticizer to prevent membrane cracking

during application or on storage. Suitable plasticizers include diethyl
pht hal ate, 25 tributyl citrate and triacetin. (I1)-Capsule conpositions

nor odt ent S26PeE Flatetires. & i mlae e bR RS peokidh 1 380" "¢
capsul es Wbzt heMags uspedietn asdelrécorGedPandér enmBsphéfie SprelBired @hBAfiEAT ed

in a simlar manner. 5 Conposition B Icagggl e (a) Active ingredient 250
(b) Lact osdoBizetion4@ARGCH conditiansten oh LEMSolinsirument 'or 7werd penfpnmeidu by

Vacr ogol 40058 ABESRGD RelyitRed e AL SHEblS dan B IAR N priorieseribgo

oo oot PR Ss e 4Bqs0l e Earmsha bty At et bf Mo,

i ngr etih ent Widol2b, Uee.i tAli reabtions were performed under nitrogen atmosphere. TLC
plates were Whatman MKG6F silica gel 60 plates and were visualized under a UV
lamp. Column chromatography was performed with EM Science silica Gel 60
(230-400 mesh). Reagents were obtained from Aldrich Chemical Co. unless
otherwise noted and were used without further purification. Solvents were

15 Aldrich anhydrous grade.

Example 1
Preparation of (35)-2,3,4,5-Tetrahydro-3-ethyl-3-butyl-5-phenyl-7-chloro-8-

methoxy-1,5-benzothiazepine-1,1-dioxide and (3S)-2,3,4,5-Tetrahydro-3-ethyl-3-

20 butyl-5-phenyl-7-chloro-8-hydroxy-1,5-benzothiazepine-1, 1-dioxide.

(2)-2-((Tert-butyldimethyisilyl oxy)methyl-ethyl-hexanol (1). To a slurry of
60% NaH (21.2 g) in 800 ml THF was added in 3 portions 2-n-butyl-2-ethyl-1,3-

propanediol (85.0 g) and stirred for 1 h. The mixture was cooled to 0 °C. To the
25 resuliing gum was added a 1M solution of tert-butyldimethylsily! chloride in THF

(530 ml) and stirred overnight allowing the solution to warm to RT. The solvent

was evaporated and the residue was partitioned between water (400 mi) and

ether (300 mi). The ether layer was washed with bicarbonate solution and brine



"Arachis G| 100 450 0 ~ ~u~ 200a 28 Capsul es can be prepared by

di spersing the active ingredient in the lecithin and arachis oil and
filling soft, elastic gelatin capsules with the dispersion. Conposition E
(Control l ed rel ease capsule) - 5 nglcapsule (a) Active ingredient 250 (b)

M crocrystalline Cellul ose 125 (c) Lactose BP 125 (d) Ethyl Cellulose 13 1n
513 The controll ed rel ease capsul e conposition can be prepared by extruding
m xed ingredients (a) to (c) using an extruder, then spheronising and
drying the extrudate. The dried pellets a7 coated with a rel ease
controlling nenbrane (d) 15 and filled into two-part, hard gelatin
capsul es. Conposition F(iEnterlc capsul e) ngl capsul e (a) Active ingredient
250 20 (b) MNng concantrate ngmet;lcama@srq y@d}j ethy apptate@/petrdieuBebthdrpse
Acet at e Phthalat 50 %ﬁé px%§{g Sglate 5 555 25 The enteric capsule
conpositiongﬂﬁ? ??ﬁ??%’ & ng ni xed ingredients (a) to (c) using
an extruder,WSQQQE&pbﬁsqmyﬁ1ng and drying the extrudate. The dried pellets
are coated wth an enteric nenbrane (d} containing a plasticizer {e) and
filled into Galodfar€i5Has026& Gt 65638apsdR48. Found.€C, 65181, HZLA@Z429 5 ~n 15
20 25 nposition G (Enteric-coated controlled rel ease capsule) Enteric

capsul of Conposition E can be prepared by coating the controll ed-rel ease
pellets with | | o ; tate
et hel St o poﬁgg[.gn@%am h§Ph&kdrioidakiv ?H%% Cé'{%f@ég%‘i‘?

pht hal ate) @0 QCIg, :mommmcan and 450yl mgommmmsrmdeaqmb %
met hyl ester (Eudra |t Lé Except for Eudragit L) these pol ymers shoul d
al so i ncl uded)@w R I8 and stireedyfern dPih gliqyying dhe reaction eaixtuse ta warm to

Surtable pl &311 5 %%E R eb el ¢ T aad i Aprwee ana o
AT chnalasnp iy braasian vertesi i gheneniedhsiindly 2009
’ funnel and partitioned between H20 and CH2&|2 The aqueous phase was
extracted 3 times with CH2CI2, dried, concentrated. The reSIdue was taken up
in 48% HBr (500 ml) and refluxed for 24 h. After cooling to RT the solution was
transferred to a separatory funnel, extracted 3 times with ethyl ether, washed
15 once with brine, dried over Na2804, and concentrated. The product was
purified by column chromatography on silica gel eluting the product with 20 %
ethyl acetate/ petroleum ether giving 2 (111 g).
MS Dal/e = 157 (M - Br), 237, 239 (M + 1).
Calcd for CgH1702Br: C, 45.59; H, 7.23; Br, 33.70. Found: C, 46.27; H, 7.17;
20 Br, 32.94.

2-Amino-5-chloro-6-methoxybenzothiazole (4). To a solution of 3-chloro-p-

anisidine (3, 58.4 g) in acetic acid (400 ml) was added ammonium thiocyanate
and the mixture was stirred for 30 min at RT. The reaction mixture was cooled
25 to 15 °C in an ice bath. To the cooled reaction mixture was added a solution of
bromine (17.2 ml) in acetic acid (200 ml) over 10 min. After 10 min stirring the
reaction mixture was allowed to warm to RT. After stirring at RT for 3.5 h, the
reaction mixture was filtered and the solids caught on filter paper. The solids

were transferred to a flask and 200 mi water was added. The suspension was



“ The active ingredient is dissolved in nost of the phosphate buffer at
35-40C, then nade up to volune and filtered through a sterile m cropore
filter into sterile 10 m glass vials (Type 1 ) which are sealed with
“sterile closures and overseals. (IV) Intranmuscul ar injection con-~osit.ion
Active ingredient0.20 gBenzyl Al cohol0.10 gd ycofurol 751.45 g\Water for
Injection g.s. to3.00 M "4 3 ,IU ZOOZ 30 The active ingredient ij 2000
di ssolved in the glycofurol. The benzyl alcohol is then added and) UL

di ssol ved, and water added to 3 ml. The ggxture is then filtered through a
sterile mcropore filter and sealed in sterile 3 m glass vials (Type 1 ).
5 (V) Syrup conposition Active ingredient0.25gSor bitol

Sol uti onl. 55@!@%@9@4&%9@4@05@&58% m'&e.gbb\sgﬂa@cd@dr Ot abturiwiaki ed

pur 11 6 waleredtattiao  bHERE B TREFoepel TR bHRde) bl i R g 15
added and dipg§9h veGivinga ($60ld)i ng solution is mxed with the glycerol and
then made up to the required volunme with the purified water. (VI)

Supposi t or y M®Baés#2196M201hy/ supposi tory -Active ingredi ent 250 Hard Fat,
BP ~tepsol H15 - napm | 20 2 Jift e Wtepsol H15
is mel Ped i Eaic%@géﬁﬂgwgﬁ ‘%ya#i? éS%gﬁa& %fﬂg#]e&agé1 tv'{éunﬁgpe&ﬂéﬁ: i's
sifted throyugh @.%?q]gygé.i evqqapyl added to the nolten base w th m xing,
using a Silvéerson fitted with a cutting head, until a snooth dispersion is
achi eved. Maintaining the mxture at 45C, the renaining i 03J Ul 2002
31 Wtepsol H 15 is added to the_suspension V\,P'c is stirred to ensure a
honbgenous m (3)-2pl{£2-Aminp-4-chlore-p-mathoxy-pheny )i h lhexapoimacid
stai nl ess stgel I n 4 L cqQol to
400C. At a %E?%Fﬁ?@e@gr‘gﬁé’%d@@%@g"@' fzqq}do'lt“ré) ‘jé’ggt“ﬁgghm%ﬁﬂréagr “filled
into agi t ablpeiwrharias ceMdrddifor Iridahd aliowpas icbel iceRTalTOWRAAR sostiort O

roomtenperature. (VI l(;.)i Pessary conposition ng/pessary Active ingredient
(631m) 250 wasraddedod 6335890 i o8e PROigPst ERe reacliopHmdwrenuags stiiredf@t tBihate 7

1000 which point the pH was adjusted to 4 with HCI. The mixture was transferred to a

separatory funnel and extracted three times with ethyl acetate. The organic
layer was dried and concentrated. The product was purified by column

15 chromatography on silica gel eluting the product with 10 % ethyl acetate/
petroleum ether giving 5 (30.1 g).
MS Dale = 368 (M + Na).

(£)-2,3-Dihydro-3-ethyl-3-butyl-5-H-7-chloro-8-methoxy-1,5-benzothiazepine-
20 4-one (6). To a suspension of § (72.0 g) in tetradecane (900 ml) was added
toluene sulfonic acid (3.2 g). The mixture was heated to reflux temperature and

allowed to reflux for 15 min collecting 4 mi H,O in a Dean-Stark trap. The
solution was allowed to cool and transferred to a 1 liter erlenmeyer flask that
was allowed to sit for 18 h at 4 °C. The tetradecane was decanted leaving

25 solids that were recrystallized from methanol/water. The mother liquors and the
tetradecane solution were applied to a silica gel column and the remaining
product eluted with 20 % ethyl acetate/ petroleum ether. The columned material
was combined with the recrystallized material giving 6 (52.6 g).
MS Dale = 350 (M + Na).



15 The above ingredients are m xed directly and pessaries prepared by
conpression of the resulting mxture. (V1) Transdermaf conposition 20
Active ingredient 200ng Al cohol USP 0.1 m Hydroxyethyl cellul ose The

" active ingredient and al cohol USP are gelled with hydroxyethyl cellul ose 25
and packed in a transdermal device with a surface area of 10 cn®. 4031
Ul 20D2 32 CLAIM5S 1. A conpound of formula (1) O~p ROEt (I) C N ~n-Bu
wherein R is Hor nethyl, or a pharmaceutically acceptable salt or solvate
thereof. 10 2. A conpound of fornula (1) pglected fromthe group consi sting
of: (t)-2, 3,4, 5-Tetra hyd ro-3-ethy I-3 butyl -5-p he nyl-7-ch | oco- 8- hyd
roxy-1, 5 benzothlazeplne 1.1- d|0X|de

(3S)-2, 3, 4, sCaledy %966&221\@%@ éﬁﬁykl'bﬁpmrNJ‘i?Yeﬁt 8178- sF oyt 63)58.76:;
benzothlazeqﬂnﬁaél%% d (t)-2, 3, 4, 5-Tetrahyd

ro- 3- et hyl but e hyl ~ch 1oco-8- nethoxy 1, 5benzot hi azepi ne-1,

1-di oxide; or a pharnaceutlcally acceptable salt or solvate thereof. 20 3
(t)-2,3,4,5-Tetrahydro- 3-et hyl - butyI -chenyl 7- chloro 8- hydroxy-1,5
benzot hi azepi n@R):2.3-Rihysticde-etiyi-3by 1 IoteBimethoxpidt Bl e salt or

sol vategther g szothm%aﬁme«y-ol'ne%‘QLOZTI;?‘(Q3 racemic 6 (50 g) was resolved on a

CHIRALPAK AD™ 10 X 50 cm column eluting with 100% methanol at 25 °C.

The s isomer eluted first, and the risomer eluted second. After concentrating

down the second peak, isolated 7 (23.28 g, 99% ee).

TH NMR (CDCl,) d 7.82 (s, 1H), 7.03, (s, 1H), 6.99 (s, 1H), 3.88 (s, 3H), 2.95 (s,
10 2H), 1.85-1.45 (m, 4H), 1.25 (m, 4H), 0.86 (m, 6H).

(3R)-2,3-Dihydro-3-ethyl-3-butyl-5-phenyl-7-chloro-8-methoxy-1,5-

benzothiazepine-4-one (8). To a solution of 7 (10.0 g) in iodobenzene (75 mi)

was added copper (1) iodide (0.30 g) and potassium carbonate (4.23 g). The
15 mixture was refluxed for 5.5 h at which time it was allowed to cool to RT. The
reaction mixture was loaded directly onto a silica gel column. The iodobenzene
was eluted with petroleum ether, and the product was eluted with 15% ethyl
acetate/petroleum ether giving 8 (10.9 g).
MS Dale = 404 (M + 1), 426 (M + Na).
20 Calcd for C22H26NSO,Cl: C, 65.41; H, 6.49; N, 3.47; S,7.94. Found: C, 65.15;
H, 6.59; N, 3.34; S, 7.72.

(35)-2,3.4,5-Tetrahydro-3-ethyl-3-butyl-5-phenyl-7-chloro-8-methoxy-1,5-

benzothiazepine-1,1-dioxide (9). To a 1 M solution of lithium aluminum hydride

25 in ethyl ether (91.5 ml) was added dropwise at 0 °C a 7.2 M solution of sulfuric
acid in THF (6.4 ml) and the mixture was stirred at 0 °C for 1 h. To the mixture
at 0 °C was aqqed 8 (10.9 g) in THF (75 ml). The reaction mixture was allowed
to warm to RT and stirred for 3.5 h at RT at which point it was cooled back to 0

°C and a 30 % (v/v) solution of H,O in THF was added dropwise. A 1 N solution



4. (3S)-2,3,4,5-Tetrahydro- 3-et hyl - 3- but yl - 5- phenyl - 7- chl or o- 8- hydroxy-1, 8_
benzot hi azepi ne-1, 1-dioxide; or a pharmaceutically acceptabl a salt or
solvate thereof. 5 5. Use of a conpound of forrmula (I) according to any of
"clains 1 to 4 or a_pharmaceutically acceptable salt or solvate thereof for
t he manufacture of a nedicanent for the treatnment of a hyperlipbgqnnqmn
condition in a manmal . la g. The use of claim5 wherein the hyperlipidemc
condition is atherosclerosis. 7. A conpound of forrmula (I) according to any
of clains 1 to 4 or a pharmaceutically aggeptable salt or solvate thereof,
for use in nedicine. 15 8. A conpound of forrmula (I) according to any of
clains 1 to 4 or a pharnaceutically acceptable salt or solvate thereof for
use in the qfrmw(éﬁiml)dv‘aaa@@@%ﬁ%edﬁa@tlmm&ﬁur@melﬁtered)ﬂdbuglma. 20 9. A

phar maceut 14 ergt ss aRFaBea Vs e Hhimur cRidRy THfitalwas | ne
menuf act ur etﬁ{s{gﬂa%@% AEAkatofy furiel BhAPMMdned bawudilatel 'shETE

condi tion. ceutical conposition conprising a corrptﬁ\élnd of
fornul a (1)etherditei agueausalayeowaslextrastel thred timesowitin etterc e 6@jahnic

acceptable salt or sal vate ereof, at |.east e pharmaceuti cal |

acceBt gbl e RNASE was dgrd ?bﬁeégnb?m?/ CopRRNtA eﬁo?&‘%?ﬁ?&'”‘"ﬁrﬁl%\ﬂ% é@ﬁ%aup n
active age , 1 ure of a
conpound on l?grqrﬁ)g% z'l irol(;&r‘é;—%gﬁg?%ggétﬁal{%ﬁ%EBEE%@E@&E&Q@H&@" sol vat e
t her eof , whinohphmdine-N-xide (16)7 ghendiosnitum tetidoxitea|2s Wat inrt-Kitaolc prpound
of formula (I11) O ~OR-aQ/ S Et (Il) CNnNn-Bu 10 wherein R a is an alkyl
moi ety; or MB) Roeiegciormixturayas stirad forddh at R . aThe reastion rixtirerwas a

(0,20, ol Dbl s B3 ol Bk bl o

10 acetate. The aqueous layer was extracted three times with ethyl acetate. The
organic layer was dried, concentrated and the residue applied to a silica ge!
column. The product was eluted with 10% ethyl acetate / petroleum ether giving
9 (10.92 g).
m.p. = 147.5 °C.

15 MS Dale = 422 (M + 1), 444 (M + Na).
Caled for C22H28NSO,CL: C, 62.62; H, 6.69; N, 3.32; §,7.60. Found: C, 62.53;
H, 6.62; N, 3.32; S, 7.53. ;

(35)-2,3,4,5-Tetrahydro-3-ethyl-3-butyl-5-phenyl-7-chloro-8-hydroxy-1,5-
20 benzothiazepine-1,1-dioxide (Example 1). To a solution of 9 (10.92 g) in

methylene chloride (150 ml) at 0 °C was added a 1 M solution of boron
tribromide in methylene chloride (36.3 ml). The reaction mixture was allowed to
slowly warm to RT and stirred for 18 h at which point it was cooled back to 0 °C
and water (100 mi) was added dropwise. The mixture was transferred to a

25 separatory funnel and extracted three times with methylene chloride. The
organic extracts were dried, concentrated and the residue applied to a silica gel
column. The product was eluted with 30 % ethyl acetate/petroleum ether giving
Example 1 (10.12 g).
M.P.=179.6 - 180.2 °C.
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total 75SeHCAT - excreted 79SeHCAT of treated _
1 minus X 100 = % inhibition
total 79SeHCAT - excreted 79SeHCAT of control '

25
The percent of inhibition of bile acid reabsorption in the rat using 79SeHCAT
was used to determine the ED,q (the dose required to give 30% inhibition of bile

acid uptake).
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| Tov () - Badviatet ) $-pLbil-Eoplggnyls7-hloro-8-hydroxy-1.5-

benzothnazepine-1,1-d:ox|de (Example 1 of the present invention), and the

corresponding bromo compound, 2,3.4.5—tetrahydro-3-ethyl-3-butyl-5-pheny|-7-

bromo-8-hydroxy-1 .5-benz§thiazepine—1,1-dioxiﬂe,‘ (Example A, as described in
5 PCT/GB95/02700), were tested back-to-back in two series of experiments with 6

rats in each set (n= 12 total).

ED3p (mg/kg)
Example 1 0.048
10 Example A 0.17

(1) Percent Cholesterol Lowering In Rats

Hypercholesterolemia was induced in male Spraque-Dawley rats (CD, Charles
River weighing 200-300 g) by administration of a diet enriched in cholestero! and

15 cholic acid. The diet was prepared from Wayne Laboratory Lab Blocks ground
into meal and mechanically mixed with powdered cholesterol and cholic acid to
a final concentration (by weight) of 1% and 0.5%, respectively. Prior to
administration of the diet, blood was collected under halothane anesthesia by
cardiac puncture to determine baseline lipid levels. Serum was obtained for

20 analysis of total cholesterol (TC), high density lipoprotein cholesterol (HDL-C),
and dextran-precipitable lipoprotein- cholesterol (VLDL+LDL). The’ rats were
divided into groups so that each group had similar baseline serum lipid levels.
Five days following the initial sampling for serum lipids the rats were fed ab lib
the cholesterol-cholic acid enriched diet and compound administration was

25 begun. The compound was administered by gavage as a suspension in 0.5%
methylceliuiose (1 ml/100 g body weight) b.i.d. at 9:00 a.m. and 3:00 p.m. for 3
days and at 9:00 a.m. on day four. Control animals received 0.5%
methyicellulose only. The rats were bleed four hours after the last dose for the

determination of serum lipids. All blood collections were done after a 4-h fast.
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%4.0% (& () -dbtaihtd%rom Serddd?Diagnosticd( (@).( ) Serutd HBE ¥asVdetermined after
, 9" 109 & ()-MdY1 %409 D(& ()-Z1dY1l 9%40% (& ()-Z' [ % %40% (; (& ()-s!' G
04094 ( 1( & (Selectiveopgeginitation e WEEd7apd LY withedextragr sulfate and magnesium
5 sulfate, with reagents from Seragen (3). HDL-C was determined in the
supernatant. VLDL+LDL cholesterol was determined as the difference between

total and HDL-C. The following results were obtained for Example 1 and

Example A, as defined above.

10 Dose (mg/kg)
0.3 0.1 0.03
Example 1 81% 56% 48%
Example A 53% 17% 14%
15 The results clearly demonstrate the unexpectedly improved cholesterol-lowering

properties of the compounds of the present invention.

Pharmaceutical Composition Examples

20 In the following Examples, the active compound can be any compound of
formula (1) and/or a pharmaceutically acceptable salt, solvate, or physiologically
functional derivative thereof.

(1) Tablet compositions

25
The following compositions A and B can be prepared by wet granulation of

ingredients (a) to (c) and (a) to (d) with a solution of povidone, followed by

addition of the magnesium stearate and compression.
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(b)
(©)
(d)
(e)

Lactose B.P.
Sodium Starch Glycollate
Povidone B.P.

Magnesium Stearate

Composition B

(a)
(b)
(c)
(d)
(e)
M

Active ingredient
Lactose 150
Avicel PH 101

Sodium Starch Glycollate
Povidone B.P.

Magnesium Stearate

Composition C

Active ingredient

Lactose

Starch

Povidone

Magnesium Stearate

24

.210 © .
20

15
5

500

mg/tabiet
250
150

60

20

15

5

500

mg/tablet
100

200
50

5
_4
359

F+! 10%@&' () il é!“m{ L

04.0%@mB () - CC

b oy CABBL0% () - LI2K-

26
12

300

mg/tablet
250
26

12

300



T IT109&' () - S109%& ()-yF! 10%& ()-10%& () -y 9A0%&' ()-' SL0%& () - NN[ O4P&P' P( P6P;
P{\= I L@ 109B& ()-& 109B& ()- 10 10 10/!10% ()-m t9(: $109% ! & ()-!
_T109&' ()-; P=PHPUP[ PPP} A 2{\ = 1 9f 109B& ()- ! 109B& ()- 109B& ()-!
91098B& ()-g!H 9109BzBz& ()-gSs109B& ()-Pi QQQQALR [<{\= ! @! 109B& () -
| CF+$10%B=B& ()- ! "109BB& ()-!["10%U& () -
109B&' ()-!109B&' ()- 1R>RLR[ ReR RpRzX6{\ = !i D
410%FcF& ()-!c0&10%& ()- % 6&8&510%& ()-% 04 109%& ()-!4 10%& ()- @ S109B&' () -
PRARr RSRRRSSSUV4 | 2Y" @0%: () -, 10% U&' ()95 ! S$10% U U& () -f10% U&' () - 94.0%
U& ()- 10cFcF 10cFcF 10cFcFSS5TETT" UlUaBuV4 ! 2Y @s, 10% A& ()-@y 10%
U ()-!>$$10% U U& ()-@!10% U& ()-,! 10%
The following compositions D and E can be prepared by direct compression of

the admixed ingredients. The lactose used in composition E is of the direct

compression type.

5 Composition D

mg/tablet
Active ingredient 250
Magnesium Stearate 4
Pregelatinised Starch NF15 146
10 400
Composition E
mg/tablet
Active ingredient 250
15 Magnesium Stearate 5
Lactose 145
Avicel 100
500
20 Composition F (Controlled release composition) ‘
mg/tablet
(a) Active ingredient 500
(b) Hydroxypropylmethyliceliulose 112
Methocel K4M Premium)
25 (c) Lactose B.P. ' 53
(d) Povidone B.P.C. 28

(e) Magnesium Stearate 7

700
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The composition can be prepared by wet granulation of ingredients (a) to (c)
with a solution of povidone, foliowed by addition of the magnesium stearate and

compression.

Composition G (Enteric-coated tablet)

Enteric-coated tablets of Composition C can be prepared by coating the tablets
with 25mg/tablet of an enteric polymer such as cellulose acetate phthalate,
polyvinylacetate phthatate, hydroxypropylmethyl- cellulose phthalate, or anionic
polymers of methacrylic acid and methacrylic acid methyl ester (Eudragit L).
Except for Eudragit L, these polymers should also include 10% (by weight of the
quantity of polymer used) of a plasticizer to prevent membrane cracking during
application or on storage. Suitable plasticizers include diethyt phthalate, tributyl

citrate and triacetin.

Composition H (Enteric-coated controlled release tablet)

Enteric-coated tablets of Composition F can be prepared by coating the tablets
with 50mgftablet of an enteric polymer such as cellulose acetate phthalate,
polyvinylacetate phthalate, hydroxypropylmethyl- cellulose‘ phthalate, or
anionic polymers of methacrylic acid and methacrylic acid methyl ester (Eudragit
L). Except for Eudragit L, these polymers should also include 10% (by weight of
the quantity of polymer used) of a plasticizer to prevent membrane cracking
during application or on storage. Suitable plasticizers include diethyl phthalate,
tributyl citrate and triacetin.

(i) Capsule compositions

Composition A

10 10 10
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Capsules can be prepared by admixing the ingredients of Composition D above
and filling two-part hard gelatin capsules with the resulting mixture. Composition
B (infra) may be prepared in a similar manner.

1

5 Composition B

mg/capsule

(@) Active ingredient 250

(b) Lactose B.P. 143

(c) Sodium Starch Glycoliate 25

“n (d) Magnesium Stearate _2

420

Composition C

mg/capsule

15 (a) Active ingredient 250

(b) Macrogol 4000 BP 350

600

Capsules can be prepared by melting the Macrogol 4000 BP, dispersing the
20 active ingredient in the melt and filling two-part hard gelatin capsules therewith.

Composition D

mg/capsule
Active ingredient 250
25 Lecithin 100
Arachis Oil 100

450
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Capsules can be prepared by dispersing the active ingredient in the lecithin and

arachis oil and filling soft, elastic gelatin capsules with the dispersion.

Composition E (Controlled release capsule) .

5 mg/capsule
(a) Active ingredient 250
(b) Microcrystalline Cellulose 125
(¢) Lactose BP 125
(d) Ethyl Cellulose 13
10 513

The controlled release capsule composition can be prepared by extruding mixed
ingredients (a) to (c) using an extruder, then spheronising and drying the
extrudate. The dried pellets are coated with a release controlling membrane (d)

15 and filled into two-part, hard gelatin capsules.

Composition F (Enteric capsule)

mg/capsule
(a) Active ingredient 250
20 (b) Microcrystaliine Cellulose 125
(c) Lactose BP 125
(d) Cellulose Acetate Phthalate 50
(e) Diethy! Phthalate 5
555
25 The enteric capsule composition can be prepared by extruding mixed

ingredients (a) to (c) using an extruder, then spheronising and drying the
extrudate. The dried pellets are coated with an enteric membrane (d) containing

a plasticizer (e) and filled into two-part, hard gelatin capsules.
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Enteric capsules of Composition E can be prepared by coating the

controlled-release pellets with 50mg/capsule of an enteric polymer such as
5 celiulose acetate phthalate, polyvinylacetate phthalate,
hydroxypropyimethylceliulose phthalate, or anionic polymers of methacrylic acid
and methacrylic acid methyl ester (Eudragit L). Except for Eudragit L, these
polymers should also include 10% (by weight of the quantity of polymer used) of
a plasticizer to prevent membrane cracking during application or on storage.

n Suitable plasticizers include diethyl phthalate, tributy! citrate and triacetin.

(1) Intravenous injection composition

Active ingredient 0.200g
15 Sterile, pyrogen-free phosphate buffer (pH 9.0) to 10 mi

The active ingredient is dissolved in most of the phosphate buffer at 35-40°C,
then made up to volume and filtered through a sterile micropore filter into sterile

10 ml glass vials (Type 1) which are sealed with sterile closures and overseals.

20
(V) Intramuscular injection composition
Active ingredient 0.20g
Benzy! Aicohol 0.10¢
25 Glycofurol 75 145¢

Water for Injection gq.s. to 3.00 ml
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The active ingredient is dissolved in the glycofurol. The benzyl alcohol is then
added and dissolved, and water added to 3 ml. The mixture is then filtered

through a sterile micropore filter and sealed in sterile 3 ml glass vials (Type 1).

5 (V) Syrup composition

Active ingredient 0.25¢
Sorbitol Solution 1.50g
Glycerol 1.00g

10 Sodium Benzoate 0.005g
Flavour 0.0125ml
Purified Water  g.s. to 5.0mi

The sodium benzoate is dissolved in a portion of the purified water and the
15 sorbitol solution added. The active ingredient is added and dissolved. The

resulting solution is mixed with the giycerol and then made up to the required
volume with the purified water.

(V1) Suppository composition

20 |
mg/suppository |
Active ingredient 250
Hard Fat, BP (Witepsol H15 - Dynamit NoBel) 1770
2020
25

One-fifth of the Witepsol H15 is melted in a steam-jacketed pan at 45°C
maximum. The active ingredient is sifted through a 200im sieve and added to
the molten base with mixing, using a Silverson fitted with a cutting head, until a

smooth dispersion is achieved. Maintaining the mixture at 45°C, the remaining
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Wltepsol H15 1s added to the suspensmn which is stirred to ensure a

homogenous mix. The entire suspension is then passed through a 250Im
stainless steel screen and, with continuous stirring, allowed to cool to 40°C. At
a temperature of 38-40°C, 2.02g aliquots of the mixture are filled into suitable

5 plastic moulds and the suppositories allowed to cool to room temperature.

(VIl) Pessary composition

mg/pessary
Active ingredient (63Im) 250
n Anhydrous Dextrose 380
Potato Starch 363
Magnesium Stearate 7
1000
15 The above ingredients are mixed directly and pessaries prepared by

compression of the resulting mixture.

(VIl) Transdermal composition

20 Active ingredient 200mg
Alcohol USP 0.1ml
Hydroxyethyl cellulose

The active ingredient and alcohol USP are gelled with hydroxyethyl cellulose

25 and packed in a transdermal device with a surface area of 10 cm2.
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2.

\/,

R'O
BB
-Bu

wherein

R'is H or methyl, or a pharmaceutically acceptable salt or solvate thereof.

A compound of formula (1) selected from the group consisting of:
(£)-2,3,4,5-Tetrahydro-3-ethyl-3-butyl-5-phenyl-7-chloro-8-hydroxy-1,5-
benzothiazepine-1,1-dioxide;
(3S)-2,3,4,5-Tetrahydro-3-ethyl-3-butyl-5-phenyl-7-chloro-8-hydroxy-1,5-
benzothiazepine-1,1-dioxide; and
(x)-2,3,4,5-Tetrahydro-3-ethyl-3-butyl-5-p henyl-7-chIoro-8-methoxy-1 ,5-
benzothiazepine-1, 1-dioxide; or a pharmaceutically acceptable salt or solvate
thereof.

(¢)-2,3,4,5-Tetrahydro-3-ethyl-3-butyl-5-phenyl-7-chioro-8-hyd roxy-1,5-
benzothiazepihe-l, 1-dioxide; or a pharmaceutically acceptable salt or solvate

thereof.
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=@AEQ)YLN, PPgRpREd113¢ of claim 5 wherein the hyperlipidemic condition is atherosclerosis.

7. A compound of formula (I) according to any of claims 1 to 4 or a

pharmaceutically acceptable salt or solvate thereof, for use in medicine.
15

8. A compound of formula (I) according to any of claims 1 to 4 or a

pharmaceutically acceptable salt or solvate thereof for use in the prophylaxis or

treatment of a hyperlipidemic condition.
20

9. A compound of formula (I) according to any of claims 1 to 4 or a
pharmaceutically acceptable salt or solvate thereof, for use in the manufacture of a

medicament for the treatment of a hyperlipidemic condition.
25

10. A pharmaceutical composition comprising a compound of formula (1) according

to any of claims 1 to 4 or a pharmaceutically acceptable salt or solvate thereof, at

least one pharmaceutically acceptable carrier, and optionally, one or more other

physiologically active agents.
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11. A process for the manufacture of a compound of formula (I) or a pharmaceutically

3 acceptable salt or solvate thereof, which comprises:

(A) wherein R' is H, dealkylation of a compound of formula (i)

R1ao S
o N n-Bu

10
-wherein R" is an alkyl moiety; or

(B) wherein R is methyl, by oxidising a compound of formula (1I1)

MeO
Et
>< (111)
C N n-BU

15



