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W2007/ 009656 PCT/ EP2006/ 006849 1 Description Novel
1, 4-benzot hi azepi ne-1, 1 -di oxide derivative having
irmproved properties, nethod for the production
t hereof , nedi canents containing said 5 congpund
UWNORHARI656he | nvention relates to a suB§5/Eﬁg@@y006849.
1, 4-benzot hi azepi ne 1, 1-di oxiide derivative and to its
yS|oIo cally acceptable salts. 10
25@' E%thlazeplne 1, 1-di oxi de derivatives and their
use for treating hyperlipidenia and al so

S i R —

opqoaertlesf metbod fiorethsi pnoduoctipn thereef, mextiogoeants edritaining said |

C t npounds described in EP 1 169
3 @Bﬁggd’c%ﬁsg%eeﬁﬁﬁspbetter ef fi cacy. Accordingly,

the invention relates to the conpounds of the formul a

o B |G Ot Sl ordbstyi) (1-hode
u

rrg?ré"%'éf?lﬂﬂdetol L‘r‘y Qﬁﬁhy?ﬁ%e%t?glretsr tgc’ corrpouﬁds or

25 basi s conpounds, phar maceuti cal |y accept able salts 7

o SR SABE L cabe il SR 19 veaing

aloyrsstipidemiarareh adﬁo @atar@ﬁciesns:s ke mnarme@sjewd%mlq/ have

of the conpound
e B S i rTi N P

W2007/ 009656 PCT/ EP2006/ 006849 2
It was an object of the invention to provide a compound which, compared to

the compounds described in EP 1169 313, has considerably better
efficacy.

Accordingly, the invention relates to the compounds of the formula A

and their pharmaceutically acceptable salts.

Because they are more soluble in water than the starting cbmpounds or
basis compounds, pharmaceutically acceptable salts are  particularly

suitable for medical applications. These salts must possess a

phér'maceutically acceptable anion or cation. Suitable pharmaceutically
acceptable acid addition salts of the compound according to the invention

CONFIRMATION COPY



are salts of inorganic acids, such as hydrochloric

aci d, hydrobrom c acid, phosphoric acid,

nmet aphosphoric acid, nitric acid and sul furic acid,

and al so of organic acids, such as acetic acid,

b¥ 22085009686 c aci d, benzoic acid, citriRCHERE006/006849
et hanesul fonic acid, fumaric scid, gluconic acid,
glycolic acid, 5 |seth|on|c acid, lactic acid,

| ate sBk®Af dnelgraic asite; sualtiag, hydipehiodeiagid, hydrobromic acid,

hbsptaaid 4Qa r%ef’é-“pif%epﬁéﬁ@ 'aBidC nitfik @udoaﬁd)bUlﬁﬂﬁ:Sé&lH O also
d and tartaric acld.. Salts containi

- ehee
whi BFPanic agids, BHFASAEetIcRfiY. hepepnesiionicagl 'bfﬁz%'§,a°'d'
f oitriceweith| ethabgdfifonty asick tfatrnericadde, QﬁJc@hg: ab"dhigwdolﬁe acid,

| ;&%Bﬁﬁﬁg%&% plﬂ’:ﬁyfi”ﬁ'g BRto Sef‘gu??'@;%‘? eé%?%%@adﬁé"c acid,

sadetisarssitfonict acidyssudanio oatitie pajdugriasulfapisl Beat eodstartaric
f g&jgexanpl e in-vitro applications. 15 The conpound
accordlng to the invention can also be present in

~ different polynorphic fornms, for exanple as anorphous
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asd|t§ rc)zsﬁta':lhuln Ngn I@@nidﬁTWhﬁl’!H re néppﬁﬁrméééuttcbﬁy acceptable, such

{3 ﬁam'%ngffm Flotke Bog ooy WA bR Fibenss the
ameamm heas as peeﬂul omtém&edraﬁeaent ifom. pﬁ@panng habr whpwrifying

[ ghaiBoeulobny *RELSRERR, SuisC RPN YoP) LGS H UhBfrkPapeuti
d@@@llqabeas,a‘@b%amw trevitrosappdiadticnsand soI vates. 25 The

corrpound of the fornmula A can al so be adm nistered in

ination ,w'th other active conpou The quanti t ‘
of g 0 BiRssltiaaeding iegtheoinventien £ @éw PEesEag N Adlgrent

Id polynfjodpmuctforrag hﬂoe\e&ahime @esam@ﬁmeu@I e eq,lstamepbifymorpmc
enas

BB AP B PeleRrafle, fdind i 1 edinBiaubd cadifing, T the

omvadlmmlbetarg wihinatineé $dopecti thiecalveatian enaf altehanother aspect

pad 1 . eneral, the daily dose lies in a.range
f?ﬁ)ﬂr%%gﬁ\éelﬁt%gngt 100 mg (typically fromO0.05 ng to 50

ng) per day per kilogram of body weight, e.g. 0.1-10
Y @t dich Alowd) Hierdiozpcks rtﬁubéftn' pBOAd 'é-‘c!&oﬁﬂﬁg k8 formula

c/gnré]%féf %L%Tgv@méaﬁéﬁﬁ 3@@% 2, fgtqsso %@5@%&0\'@ and to its
t glisCaid yolvats.

The compound of the formula A can also be administered in combination

~with other active compounds.

The quantity of a compound according fo formula A which is required in
order to achieve the desired biological effect depends on a number of
factors, e.g. the specific compound which is selected, the intended use, the
type of administration and the clinical state of the patient. In general, the
daily dose lies in a range from 0.01 mg to 100 mg (typically from 6.05 mg to
50 mg) per day per kilogram of body weight, e.g. 0.1-10 mg/kg/day.

Single dose formulations which can be administered orally, such as tablets
or capsules, can, for example, contain from 1.0 to 1000 mg, typically from
10 to 600 mg. While the compounds according to formula A can
themselves. be used as the compound for treating the abovementioned
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10 to 600 ng. Wil e the conmpounds according to formula
A can thensel ves be used as the conpound for treating
t he abovenenti oned W2007/ 009656 PCT/ EP2006/ 006849 3
conditions, they are preferably present, together with
aMv@egepioeBebearrier, in the formof a PCT/EP2006/006849
pharmaceutical conposition. The carrier naturally has

to be  acceptable, in the sense that it _is conpatible
wEPRAitipas othﬁ‘% are preferakly Rresast, togrthes slban cepPiakie carrier,

N{ tHefoRnUdT 4 héﬂ?ﬁad&i‘mbbhccﬂﬁ pb&ifonat h@ﬁhrneThﬁitmny has to be

7 BRREREies 15 Sefte ﬁ%d@%h‘%ﬁ%@ s iftpfhe GiBe Sofaftolts of
etdmmbmpaszttantatﬂ &t nothiartnfobio thenhealth 6f the paliddhdd he carrier
Ea/ﬁ e ‘QF q?f tllgﬁ A6 b %}91'33%” pefergbgfrformulated with the

ar naceu |caI | Ve "subst ance

' pﬁ@munduaasca amgiagdosemefer exapplenas a tablebwhiahgcarpcontain from

f Grdﬁ% &5, RRYHTBSOHE &c’ﬁve%ﬁﬁ%ﬁéuﬁdi %%é%rﬁ'ia&gutlcally

t_ e 10 1 nventi on can be prep ar ed _usi one
KRBYE HIISIERGER | ) At R dBrosmc inSudBa iihery compounds

Clﬁ@(bzﬂtng 1) f@r?ﬁulIHJAt MeeCstitsrindosattsl wrhbosmons according to the

phar macol g acceptabl e carri r tance

DRerRGR O (B, Bt Bt e ol 1 EfiButical

aoEthods g whach hesseMcaﬂtyl @aonaist trhome(lm@u tlrha eorestituents . with
Hhéﬁ‘ﬁé 36 r(:a al 5 %ef?ﬁ%or@érrié{s %ub3 de%gugh)j/ofr auxiliary
mnis even the 1nost suitable node o -

aﬁ%ﬁ’ﬁﬁ@@@%u on depends, in each individual case, on

the nature and severity of the condition to be treated

ot T e b SRR B S TRIBS 32 trose wic
Sagasuitalle ¢dr bt mndaperors (anyl smbgagua:lpatiﬂfdmstration even if the
dﬁ‘lo%i’%ﬂ*tél?lg%%ﬁe oqremﬁjnﬁ ﬂgn oae!tp%?ldgel Q%Mﬁﬂiauéigfase on

e rnvention. rnul
rtdsa Batane aadoseyesity ptthaiterdities |t@tb@n1treaﬁeé gncperthedature of

Sﬂ‘iet %?H@g&??é%%c{oerblgﬁfﬁa drﬁﬁjlét@'%hl&t‘i’qig |H9é:adhnﬁéé@|%mployed

a e, polyvinyl acetate

pREgar-aeatedHpamnylaiions AnchelgR/caaied ed@ee relpagesfasmuigtions
aﬂlks@rbéior@@knm'ﬁﬁf m@écop%"-?oﬂm‘éhﬁvéwﬂldrp Faﬁnml@msrwmbware acid-

eSSt An Seetie U Cee R Rl S hrSree So R RIE i juice-

- sresistast captingednclode heglhlodenzentps phthaiEie e pslywiriyt racetate

'Cfgmgﬁaﬁg, g@g%@iﬂﬁgﬂr@etﬁgﬁ?ﬁ@yéépﬁ%%tté Lhdnibhe polymers of

methacrylic acid and methyl methacrylate.

Suitable pharmaceutical compounds for oral administration can be present
in separate units, such as capsules, cachets, lozenges or tablets which in.
each case contain a specific quantity of the compound according to formula
A; as powders or granulates; as a solution or suspension in an agueous or
non-aqueous liquid; or as an oil-in-water or a water-in-oil emulsion. As has
aiready been mentioned, these compositions can be prepared using any
suitable pharmaceutical method which includes a step in which the active
compound and the carrier (which can consist of one or more additional
constituents) are brought into contact. In general, the compositions are
preparéd by uniformly and homogeneously mixing the active compound
with a liquid and/or finely divided solid carrier, after which the product is
molded, if necessary. Thus, a tablet can be prepared, for example, by .
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30 A, as powders or granul ates; as a solution or
suspensi on in an aqueous or non-aqueous liquid;, or as
an oil-in-water or a water-in-oil emnulsion. As has

alreadé been nentioned, these conpositions can be
pMéE3PeH0Q96Hg any suitabl e pharnaceut i ¢ RCTHEPROAE/006849

- which includes a step in which the active corrpound

and the carrier (which can _consist of one or nor
affansfa Pasdenvsgrenylaie of the eompeugdbeing W%%W@ QEmolded,

| Wf@@é‘eé@rophﬁt% Q@g@tﬁértwmsoﬁé €or Frhﬁlféafa@?j!tmhal constltuents |
onogeneous C ve CO

oPresSe el B3RS WiRkare B kadalitg, RS efppanE A" reely
afloeingMioroh, sheh padugtowder opl gradulaitd, m¢s¢c¢ssarmzxed where
T , " en

vobbrEl Skt abiuct Rt Syt bl Ry a (eral) surface-
oRckveldisbatsingfagent(sk imso sniablei mpchings salded t&hleiedcan be
WB F?ar@@%k 6I'dﬁ4lgethte(1ﬁﬁ\tfé}%[ﬁﬁﬁ"cbh1 OWHEH = @ngédmlth an
consti t ue ressed

ets can be pr epar ed

t HSredinuHig Q'W@“Bdﬂﬁo‘ﬂﬁ@ IShTRCBEISy 1 owing form such

as a powder or granulate, which is mnmixed, where 5

t th d b { rt di " '
SBRERAL Gl A hOAAC B 6 S SBE Syl 5 guan
i admirgsiraidn éncheddilogenges| ¢hitht abitzirs ac aompeung rapardidg to

bfbrﬁmlgw%\%fehﬁerm}l H%rﬂg\%@hg %’%@}g gglﬁa[y%&é?oéé and gum arabic

nol st'en

sOF tragpeantic indepagtiss, Prhichaelide He @@Fﬁf@é‘ﬂﬂl ipnan JpeIt Hhase
aé@cﬁsastgémtm A gIpBERI at s8Rk AHa@hh araB@l ni stration

i ncl ude "l ozenges whi ch contain a conpound according to
fornmula A together with a flavoring agent, usually
sAduditer ambogimeat eftthe praarmacagécaintdmpesitibnmatedrding to the

ERRbA SR GRIROR A TR0, LR Lo D35P oAl Ralcium

I'n an ycero gum’arabi’c
fahnheumM| eenpenf Zinde PIRGNeAILELL INaNgaNSSEoSIt Ziogs salts.

APRIBFTS | ﬁ%l\f Poc‘id‘égﬁméﬁ@zﬁﬁ ﬂssgﬁcﬁH]'stﬁpbﬁaﬁﬁ%ié‘lcaicmm |

sal ts, SUC xarrp e crum um num- | ron
cBipihate; eRIcUflpsitP uRRICiWEh GaRAter caiPkE glcpaate, calcium

Pé@ét@feem ;bh?o hé@s) Aife Fé@'télbuﬁfh@rﬁérﬁd)rﬁﬁmsﬁhb@lumlfe or zinc

Sentaf ThERRNon S IR BRe R S ace i Smpgsiiammay

aceluatar preventihe spbatrence bhdidrdetaahehe patientcar bonat e,
zinc gluconate or zinc

The following are suitable to use as additional active compounds for the

- combination preparations:

30

35

all the antidiabetics which are named in chapter 12 in the Roten Liste [Red -
List] 2005. They can be combined with compounds of the formuia A
according to the invention, particularly for the purpose of synergistica!ly
improving the effect. The active compound combination can be
administered either by separately administering the active compounds to
the patient or administering them in the form of combination preparations in
which several active compounds are present in one pharmaceutical
preparation; Most of the active compounds which are cited below are
disclosed in USP Dictionary of USAN__and International Drug Names, US
Pharmacopeia, Rockville 2001, '
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acetate. The addition of these salts to the
phar maceuti cal conposition may reduce or prevent the

-occurrence of diarrhea in the patient. 25 The

following are suitable to use as additional active
cUVPR0DTO08656t he conbi nati on preparati oRET/BPR0DARE06849
anti di abetics which are namsds in chapter 12 in the
Roten Liste [Red List] 2005. They can be conbi ned
wAnfidiebeticu inptudss inshlin fandninsdlimderivaibiegi 6Ych @st lrentus® (see

LA SR, oo e pREn ) oo U 2 020

ol erveies SLPB SRS avhishi NoNp VeIl 445 fies displosed in

SV\:J_@r%tf/(ﬂa’? fadrealand Eﬁafsngis;chh:%edpm Y‘mﬂ?ﬂﬁeuagﬁ Beaufobelpsen
| er or | : m.i1n I ) . .

CBhb e WL PORaRT 4 S e bl Regiygaemic active

coom@endds.ar e present in one pharnaceuti cal

preparation. Mst of the active conpounds which are

cited below are 35 disclosed in USP Dictionary of USAN
ahbel aralynactivhdiyrodiigaranesactiys compavadepereferably include
Regikyryilireag001. bR 096 5ndifilinfBd006/ 8R4d420lidinediones,

i nsulin derivatiy

uscol@iiEdnes rSPeSsaS ANt a0 Gedes M P ARSe alffbitors

r gluicabyn arithgonisiss Gl P -4gardstelS potaaaiunt 3RanneGopethers, such

ot Bk oo YEla Rpil9s WSchAs AH0e0RH MREIAAS and

WY Q£P86386G1d iBelirf sensitizeen iBhindtorslios dives eengymespwhich are

CRRR MR gt RS CaT el

cehplbaasr uptakee pluspyeitianspal ang glpispse (Rabserption, compounds

?wgm?w%rnm énéfﬁd)l'istrh ,lné@tﬁhs ag @rﬂiﬁyp%mbid@iehﬁd izeties ,cormdgbunds -
| @Z0l..,.d1L headl.one gl ucosl Se an cogen q

oABS pRHpIdREmIR ctiyer 5PTPOYNHR - GRMPEHES Hfilh, decrease food

Aofake, RFOAR stgonigis bad P Xk agoaisis| arupadbrescorspoundawhich act

B s e L

inhibitors of liver -enzynes which are involved in

Sfr Hﬁé%fhﬁ&diméh?%ﬁﬁémt%n?‘ﬂﬁ’é ebiflorsas Biah¥Sofmula A are
nodul ators 15 of gl ucose thﬂg@’G | ucose transport

] I 3 and
gRERGYSterRc K5 6RTHPINGANON JiHkh 61 ugtegs inhipitor, such as
nEhRRetdtHMAluvEsiatiags privasietis bvautsies raterastatin cerivastatin or

CRRHIGRN.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with a cholesterol absorption inhibitor, such as
ezetimibe, tiqueside, pamagueside, or with a compound as described in
PCT/EP 2004/00269, PCT/EP 2003/05815, PCT/EP 2003/05814,
PCT/EP 2003/05816, EP 0114531 or US 6,498,156.

In one embodiment of the invention, the compounds of the formula A are

j administered in combination with a PPAR gamma agonist, such as

rosiglitazone, pioglitazone, JTT-501 or Gl 262570,

In one embodiment of the invention, the compounds of the formula A are
administered in combination with a PPAR alpha agonist, su_ch as GW 9578
or GW 7647. | |
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decrease food intake, PPAR agonists and PXR agoni sts,
and active compounds which act on the ATP-dependent

pot assi um channel in the beta cells. 20 In one
eifb0a00B[09656t he i nventi on, the conpound$®F/ERZE06/006849
formula A are admnistered igp conbination with an

HM3CoA reduct ase inhibitor, such as sinvastatin,
fluvastatin, pravastatin, lovastatin, atorvastatin,

il bﬁésérﬁbtbcﬂin'ient dfciﬁé\iﬁ%iﬂidrﬂ th@%oh’ibd?ﬁi%iseé'fbt%@' fﬁﬁﬂhiaoﬁ\ are

th invention, the co oun s
'§tleé?%dn|?PrEBi’?@F' Wi @M"F'Pieg P%g‘he pg}aégamma agonist,
abﬁ@ﬁ BEIGWY 11 BBE bAYES 80452!040\/5581%2@ AVELESAT, |@L§§ddﬁ:rlbed in .

R S e e T

2003/ 05814, 30 PCT/ EP 2003/05816, EP 0114531 or US

irf*3Re X i #H}G&E%ﬁﬂ@ciﬁi/eiﬁmn e tcgﬁiddﬂi\ﬁ%lgtéfofﬂe folBula A are

conpoun
ﬁmlmatieireemlmv;@mibwaumm@amre@oﬁu@m asderofibyate, clofibrate or

rgétgiurg@z_one pi oglitazone, JTT-501 or A 262570. 35

I n one enbodi nent of the invention, the conpounds of

the fornmula A.are admnistered in conbination with a

PirABnalgphisodigmmit $if ,ths UaverpnGid Téth pound®Wwf 464 Aormula A are

VESHGTLBIETSY EToFEIBR AR R, ST T
aBMSr2618380r Rr183%bBT.nation with a m xed PPAR

al pha/ gamma agoni st, such as GW 1536, AVE 8042, AVE

8 34 or AVE 0847, or as described in PCT,
gns. enﬁi@cilmer@@f/twgbermow@ewmws crfjriheriermula A are

eﬁ@mﬂii@t%?éd pf cdriBinativaitoa CETR irdiibifsru sdeh a8 JTiTe705.
formula A are admnistered in conbination with a

fibrate, such as fenofibrate, clofibrate or
bew ehé ErabedimEdt of the invention, the compounds of the formula A are

administered in combination with a polymeric bile acid adsorber, such as
cholestyramine or colesevelam.

In one embodiment of the invention, the compounds of the formula A are
administered in. combination with an LDL receptor inducer (see
US 6,342,512).

In one embodiment of the invention, the compounds of the formula A are
administered in combination with an ACAT inhibitor, such as avasimibe.

_In one embodiment of the ilnvention, the compounds of the formula A are
administered in combination with an antioxidant, such as OPC-14117.

In one embodiment of the invention, the compounds of the formula A are -
administered in combination with a lipoprotein lipase inhibitor, such as
NO-18886.

‘In one embodiment of the invention, the compounds of the formula A are
admlnistered in combination with an ATP C|trate lyase inhibitor, such as
SB-204990.
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In one enbodi nent of the invention, the conpounds of

the fornmula A are admnistered in conbination with an
MIP inhibitor, such as inplitapide, BMs 201038 or
R-103757. 15 In one enbodi nent of the invention, the
COMPANEE08656 he fornula A are adn1nlsteF€H7Eﬁ200@005849
conbi nation with a CETP inhibitor, such as JTT-705. In
one enbodi nent of the invention, the conmpounds of the
formula A are admnistered in conbination with a

pm Mﬁ@rérﬁb@dah%rﬁ@fdh@dﬁ\%rhm tﬁel@brrﬁﬁ)una@ of the formula A are

hqgl estyram,. ne or | eseyel am 1.n one

RATIEREd i comihi BB coSurIERS SofiRree KT such as
aBMSlﬂSBégéd in corrbl nation with an LDL receptor
i nducer (see US 6,342,512). 25 In one enbodi nent of
the invention, the conpounds of the fornula A are
athmbné strebediment e thé davendionwithe: campegatisi oftheifoanyla A are

S n f fi as

N s DR L A i M
c@hﬁpaatqrcwqm%agﬁ anti oxi dant, such as OPC- 14117. In
one enbodi nent of the |nvent|on t he conpounds of the

rmul a i st er in cQo n

LB i Qliar af Fh v i ot o SRR ok Yoo A are
oaérrmmbmdedmrncombmalhen |w1theanhpa$e intiitarospauasi orlistatt he
formula A are admini-stered in conbination with an ATP -

citrate Iggée i nhi bitor, such as S B-204990.
Wi 00g /cobediment f ghe doeriosgdte cemppuske enbsdrrania A are

OfdirifistePy @ ESMbinafien GARYORS. of the fornula A are
adm nistered in conbination with a squal ene synthet ase

i nhi bitor, such as BM5-188494. 5 In one enbodi nent of

t mohé\@ﬁbbmmeﬁthme:ommpundds off- thé dofmoulaud aard adreinistered in

Z%&R&k}sﬁt' q{gt @ngsmljoﬂ?ﬁjré)& WiER 8s! tIBRERTEE N (dibenclamide,

glipizide or glameplrlde.

In one embodimen-t, the compounds of the formula A are administered in
combination with a biguanide, such as metformin.

In yet another embodiment, the compounds of the formula A are
administered in combination with a meglitinide, such as repaglinide.

In one embodiment, the compounds of the formula A are administered in
combination with a thiazolidinedione, such as troglitazone, ciglitazone,
pioglitazone, rosiglitazone or the compounds disclosed by Dr. Reddy's
Research Foundation in WO 97/41097, in particular 5-{[4-{(3,4-dihydro-
3-methy[-4-oxo-2—q_uinazolinylmethoxy]phenyi]methyl]-Z,4-thiazo|idinedione.

in one embodiment, the compounds of the formula A are administered in
combination with an o-glucosidase inhibitor, such as miglitol or acarbose.

In one embddifnent, the compounds of the formula A are administered in
combination with an adenosine A1 agonist such as those which are
described in EP 0912520 or PCT/EP06749.
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Cl-1027 or nicotinic acid. 10 In one enbodi nent of the

i nvention, the conpounds of the formula A are

adni ni stered in combination with a | i pase inhibitor,

such as orlistat. In one enbodi ment of the invention,

t WEOROOHO0D@S6 of the fornula A are adni nPSiTéEBE0D6/006849
conbi nation with insulin. 15@ n one enbodi nent, the
compounds of the fornmula A are_adm ni stered in

cbnbnaambediriens t@esmm@ﬂymﬁ ehtha fermuia A gregdminigtered in
- gbbReHEtiRA \Qﬁ?h arﬂbbiﬁ’\fezbéﬁ’lpénnwwmﬁléct@&)n #{x ATFodependent:

enbodi nent , co nds ,of th for e
BaRReLrr el Fopeihaaien Stfns Bitylafidh° olpzciamice
nﬁljﬁ[g;ﬁm g[;mbp;rlyjetoraepagland@nbod| msnt t he conpounds of

e formul a are admnistered in conbi nation with a
megl i tinide, such as repaglinide. 25 In one
elrbode ramboditrtent cihepoempsunds ohéhe deninla Anase @dmmlstered in
aggf'n%'insdtti%h%fﬁ Phor& 98 Bak 'OQm%B&é’}néﬁﬂlcﬁ?éa d:c?‘rhﬁ@@h@@% g.in

such as troglitazone, cigl |tazon % |ta cw 4
r@@”@!ﬂ&t@ﬂoﬂ’éﬂbratﬁ@f QOIBaNn@8d dlr?,%qf g, jonylurea . an

Rﬁ&ﬁhbo%zla l%%‘é@ﬁlﬁl@h dreumneegbirim, irﬂsu‘%@a&ﬂleﬂémﬂi‘)ylwma, insulin and
partj cul ar _

3l in '4“%5!%‘[afcg{ﬁ?%@%‘?n%;}”%Wh%”ﬂ/ﬁoﬁfﬁéwp] St hy -2,

4- thlazolldlnedlone . I'n one enbodi nent, the conpounds
f 5“8& ucos nﬁeﬁ{ qh%%ﬁBoﬂn‘st% (}28 rﬁoﬁﬁﬂ’%‘ﬂ%tré Hirithistered

atﬂar mbnnaggn I rWl’ifh eCAJodmesiatorshdses np@@ﬁﬁj@e@mm}?éamme-
JiaRdA A8 §cnﬂﬂmrﬁlhéh§é§deﬁ cm@‘mmtanpnamm ahd gastric

a eHOSI ne, Al np st suc ¥| are
ARG AT G NI e

PRESERRPOGI0VA6843(9)8 564-558), i dintagunistshe.gonqehihdene-1-
o
potedis}amidehdiydedchidrideet €CGBI 1716834¢h ssnpabipaidariegeptor 1
géh@%%'isi’gwé% e.§! B Gb58354 Ny 0RR/M 5669 BF WOrsmbT 604 MC4
agonlsts (e.g. T-amino-1,2,3,4-tetrahydronaphthalene-2-carboxylic acid [2-
(3a-benzyl-2-methyl-3-0x0-2,3,3a,4,6,7- hexahydropyrazolo[4,3 -c]pyridin-5-
yi)-1-(4-chlorophenyl)-2-oxoethyl]lamide; (WO 01/91752)), orexin
antagonists {e.g. 1-(2-methylbenzoxazol-6-yl)-3-[1,5]naphthyridin-4-yl urea
hydrochloride (SB-334867-A)), H3 agonists (3-cyclohexyl-1-(4,4-dimethyl-
1,4,8,7-tetrahydroimidazo[4,5-c]pyridin-5-yl)-propan-1-one - oxalic acid salt
(WO 00/63208)); TNF agonists, CRF antagonists (e.g. [2-methyl-9-(2,4,6-
trimethylphenyi)}-9H-1,3,9-triazafluoren-4-yl]dipropylamine (WO 00/66585)),
CRF BP antagonists (e.g. urocortin), urocortin agonists, p3-agonists (e.g.
1-(4-chloro-3-methanesulfonylmethylphenyl)-2-[2-(2,3-dimethyl-1H-indol-6-
yloxy)ethy[ammo]ethano! hydrochloride (WO 01/83451)),  MSH
(melanocyte—stlmulatmg hormone) agonists, MCH (melanin- -concentrating
hormone) receptor antagonists (see, e.g., WO 03/15769), CCK-A agonists
(e.g. {2-4-(4-chloro-2,5-dimethoxyphenyl)-5-(2-cyclohexylethyl)thiazol-2-
yIcarbamoyI]-S,7-dimethyi-indol-1-yl}acetic acid trifluoroacetic acid salt
(WO 99/15525), or SR-146131 (WO 0244150) or SSR-125180), serotonin
reuptake inhibitors (e.g. dexfenfluramine), mixed serotoninergic and
noradrenergic ‘compounds (e.g. WO 00/71549), 5HT agonists, e.g. 1-(3-
ethylbenzofuran-7-yl)piperazine oxalic acid salt (WO 01/08111), bombesin
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I'n one enbodi nent, the conpounds of the fornula A are
adm nistered in conbination with nore than one of the
abovenenti oned conpounds, e.g. in conbination with a

sul fonylurea and nmetfornmin, a sulfonylurea and
ABEDROBHN09@FMgI i ni de and met formin, i nsuPGI/&RE0EE/006849
sul fonylurea, insulin and 1G metform n, insulin and
troglitazone, .insulin and | ovastatin, etc, In another
eagonisivengalanine aagolsts arowhe hamane (8-Gr suman growth

A b el O s oty
Rttt arineikeer) i e e
oSOk O 04/8698)),  TRI ddoritae (su) yeg akﬁﬂ 0@462 884)

Sxégg 'Bﬂt(%%éf?%@ S érg%ﬁlg %5%858%)[@‘8'\"3&[1%%9%91%% $4&8, e.g. Les,
aDadie] 4A]( Lebmingodvatibewl Cri- Roghawskaypriemal |Mgtnain §gsso,
| Paﬁﬁ%ﬁﬁ_é gﬂ]agﬁm@fg Q@b&rénﬂﬁl rﬁﬁ@a@%ﬁ?ﬁ@ ﬁreatment of obesity.
cannabi mor ant agoni s

see

OBBEED A IVDFOBITESE08 Thr 260)05/ 60 o ABSOTIBgURTOEGPine
(§a|§rexm) hpase/amilase inhibitors (e.g. WO 00/40569) PPAR modulators

a@@ r\& p@ﬁ@ﬁa 1r1?1ﬁ$93Caﬁ§t ﬂ%aery% %X ?ﬁ%ehy%rogenase

‘& hindhitdioys Qm elgl, B2 D1(8009di or- 5- Barf et al., J. Med. Chem,

090&}2} ﬁhl g?im nq)‘%bﬂ) gc%{ﬁpéﬁaﬁyl é%bgﬁaséVQACC see edq.

'nt a

1V\(Q&9é4&gaac)emz@ba@m @mgttctquep Isi]aﬁngVhy(rDF’a%w gee e.g.

e ) ts
921)/20 equﬁ‘%@ I}W&rﬁr TRiRagsmBtss

1 4,6, 7-tetrahydroi m dazo[ 4, 5-c] pyridi n-5-yl) - propan- : _
11D BAe QAbbGINAt hfshbt invéN)Gh63kA8) hrtivNeompaningt is, leptin; -

ohety P oHerSReaves o B BB e 85 g

0GbEERAhrosiCRFRJBRernt &gdanks (Sema, ur &xpetti npinion  on

P RaR A8 GO A IPTARAS  ©

-phenyl) 2-12-(2,3-dinmethyl -1 Hindol-6 30

yan F\)ﬂo@fﬁ'@@ﬂ echﬁaﬁﬂierhé(@tfv@cbbmbbdﬁd(M@Qﬂérﬂﬁﬂé@ﬁme or

nocyt e-sti nmul ati ng hornone) agoni sts, MCH
(?@1 Phgfa0®Encent rati ng. hornone) receptor antagoni sts
(see, e. g , WD 03/15769), CCK-A agonists (e.g.

{1 &l 4 obaroc Sel TBhP SR Mokl K ORAMNFe or

ytiegfiehfiomyhine5, 7- di met hyl i ndol - 1-yl }acetic acid

~trifluoroacetic acid salt 35 (WD 99/15525), or

SR-146131 (WD 0244150) or SSR-125180), serotonin

r bupetawthemembbodinertethy othex Betive g@mﬁphasi is gibWlrgmine.
serotoni nergic and noradrenergic 'conpounds (e.g. WO

00/ 71549), 5HT agonists, e.g. 1-(3-
In one embodiment, the other active compound is orlistat.

In one embodiment, the other active compound is mazindol or
phentermine. '

In one embodiment, the compounds of the formula A are administered in
combination with ballast substances, preferably insoluble ballast
substances (see, e.g., carob/Caromax®) (Zunft H J; et al., Carob pulp
preparation for treatment of hypercholesterolerhia, ADVANCES IN
THERAPY (2001 Sep-Oct), 18(5), 230-6). Caromax is a carob-containing
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et hyl benzof uran-7-yl ) pi perazine oxalic acid salt (W

01/09111), bonbesin W2007/ 009656 PCT/ EP2006/ 006849 9

-agoni sts, gal anin antagonists, growth hornone (e.qg.

human growt h hornone), growth hornone-rel easi ng
CONPROORISNEESH t - but yl 6- benzyl oxy- PCT/EP2006/006849
1- (2-diisopropyl am noet hyl ca gannyl) 3, 4-di hydro-1

H i soqui nol i ne- 2- carboxylate (WD 01/85695)), TRH

aprmaust $rofs dyirisoga, ERtriions3pesiajties &nE@@@Hﬂﬁ@?%@fﬁﬁe@mbH -
Zin‘aﬁsﬂ%g)taﬂk nH%Hﬁ’{i‘“ B58IE Frla%Rf]drﬂl\/%ﬂﬂ‘j“ Stie (GSRbinGtieh with

el nung

Rearinax&yeanberrifeotad it hRNe I BSRLIONER; Py dngang ghepparating
aﬁ@r&hrﬁét&nﬁ% @oﬁﬂio%ﬁtisabf agier ashuibo A hend r €atamax®ofin this

posD: CA BT BRB A bASeDE SRS n (i JaH B foagurts

| fohigxatrpls in( Bregad, m@@snawgpr;esmmmamanam ors 10

(e.g. WD 00/ 78312), 11(3-HSD1

(11- bet a- hydr oxyst er oi ddehydr ogenase % :

i Hhividi ber@nc(qe@o@ thatvead sotaga @wmﬂ:ma@s@ﬂfo theyicomppunds
é’% OQ%)entnﬂ)ﬁ \Aﬁtﬁl%héség’)mo?éeéﬁkhé?oé’sovementloned

ase 26 i nhi bi tar
d?%ﬁ@“ﬂ% CLE L a§§@eq$ \P"(qumeP(ﬁ aé@ @a@ arﬁr@%@ active
| Sihdbhess , isRigydradl a¢ oacampy WRh(rs-thg opiotécted 18cdpe of the
odi nt of the invention, the other active

cBﬁﬁEHE@VPQ 'P2ptin; see, e.g., "Perspectives in the
therapeutic use of leptin", Salvador, Javier;

Gonez- Anbrosi, Javier; Fruhbeck, Gema, Expert Opinion
on Pharnmacot herapy (2001), 2(10), 1615-1622. 20 In
one enbodi nment, the other active conmpound is
dexanphet am ne or anphetam ne. In one enbodi nent, the.
ot her active conpound is fenfluramne or 25
dexfenfluram ne. In yet another enbodi nent, the other
active conmpound is sibutramne. |n one enbodi nent,
the other active conpound is orlistat. 30 In one:
enbodi nent, the other active conpound is mazindol or



phenterm ne. In one enbodi nent, the conpounds of the
formula A are administered in 35 conbination with
bal | ast substances, preferably insoluble ballast

e.g., carob/Caromax(r) HJ; et al., Carob pulp (see,
(BIDRO0OT00pEEPar ati on for treatnment of PCT/EP2006/006849
hyper chol est erol em a, ADVANCE$ | N THERAPY (2001
Sep-Cct), 18(5), 230-6). Caronax is a carob-containing

W2007/ 009656 PCT/ EP2006/ 006849 10 pro from

Nut ri CRutrition Specialties & Food Ir edi ent s
Gnb dust g epark Hoechst, éﬁ\g ; L+ Vi n)).
The on with Carorrax( ) am’be effected in
one prgparation or by neg ting
adm_'~;@r|ng coipougds ﬁ ec;ornula A and
Caronax(r) is 5 ¥ H% Caromax(r) can al so
be adnj é My, t he .0 C’goodstuffs for
“exanpl br8ad, cakes and pastries or WEEET bars.
It wilNBe understood th@t each suitable conbi nati on
of the conpounds ~according to the invention with one
or noref,;the abovenentigped.. 10 conpounds and, if

'deS|red one or nore additiq pharnacologlcally ‘
active substances, is regaraged-a G W, RO BS
protected scope of the present |nvent|on

WD200¢/ 009656 PCT/ EP2006/ 006849 11 CH3 al o~

ON OH- H3C CH3 0 1 \\ S CH&6H OPEC- 14117
%110 b5 G\ / 00 .0
H Q%ﬂ*~/ ’
E [ .\0//\. CH,
NO-1886 | o ' OH
H,E © cH,
Cl-1027
L o oo
a. 0
o) ,)P/ ~ CH,
o (L HG 0, M
o766
- BMS-186494 ~ CH,
! 0

Gl 262570

o)
o/t
\jﬂiw/“\ Jp
N 0 o H

JTT-80%



0
'\ | -P/ Sri CH3 O
\

SB- 204990 HO OH CH H
OH CH3 Hap CH3 O O -

01/ N- 0 CH3 NO-1886 OCH H,C
1027 HOB // g HCCH3 00O/~ O
H3CO/ CH3 0 O EMS- 188494 ,,'/  C

y | OH Np\ HO GI262570 O 3
W02007/ 009656 PCT/ EPZIUEP008AD6849
N

12

I

H~I100CH 0/ \
ONBRBOTYOMRER6 JTT- 501
12 Exanple AO\/0O N

Example A

@\ 0 OH OH |
)L/\‘/‘ﬁ/?\/OH

OoH OH

Iz
Iz

A

Compound A was prepared as follows: .

Formula scheme 1

\‘ % OAc OAc

N OAc OAc
chiraj ‘ 2 '
chromatography /@
HN

1a

0.0
NEL/MeOH = ™~ N
Q o OAc OAG @ o OH OH
NN H H
H OAc Ohc OH OH
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HOOHOHII'" OH NXNHHOHOH A Conpound A was
prepared as follows: 5 Fornmula schene 1 O QAc dd i |
NNH'N ] ~NH OAc QAc chiral 2 chronat ography \ HsN

" H2Nto OHORS \ S~ _ '\ NEt3/MOHN N H ! \ /

OWOEBO7/0886560 OH OH NXN . ~ A QAc HI | NOHPCT/EP2008/096849
H OAc CAc OH OH 3 A W2007/QQ@9656 PCT/ EP2006/ 006849
13 Formul a schenme 2 (synthesi's of isocyanate 2) OH CH

: ASCHEeRAE i ate 2bAc Pd/ C _ '

N OH 1. Z5u OJ_]\N OAc
’ 2, Ac,OfPyr H HCH
OH OH - ACIFY DAz OAc
OAc ?Ac o OAc QAc
HEN* A OAC triphosgene/NEt, "\\\‘Q\N A __OAc
or Ohc OAo | " OAc OAc

.2

Svynthesis of compound 1a:

The enantiomerically pure compound 1a is obtained from the racemic
anilide 1 (EP 1 169 313 compound 8a/b) by chiral chromatography using
Chiralpak AS-H76 with the mobile phase n-heptane/methanol/ethanol
10/1/1 plus 0.1% DEA. By crystallization from THF/EA/n-heptane, it is
possible to purify compound 1a even further (ee 99.9%). The eutomer has
a positive optical rotation, and the absolute stereochemisiry was
determined by single crystal X-ray structure.

Synthesis of compound 5:

At 80°C, 4.5 g of glucosamine 4 (Aldrich) are dissolved in 100 ml of DMF,
and 5g of N-(benzy!oxycarbonyloxy)succinimide (ABCR) are then added.
After 20 minutes, 100 ml of acetic anhydride/pyridine(1:1) are added
dropwise, and the reaction solution is kept at 50°C for 1 hour. The solvent
is distilled off under high vacuum and the residue is purified by flash
chromatography. Yield 10.1g (77%) of 5 as a colorless solid.
TLC(n-heptane/ethyl acetate1:2). Ry = 0.4. CaH3zNOsz (625.51). MS
(M+H)" = 525.25. - . '

Synthesis of compound 6:

17.45 g of pentaacetate 5 are dissolved in 200 ml of 0.25 M methanolic
hydrochloric acid, and 1.3 g of 10% palladium-on-active carbon are added
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Ir 7 OHOH 2. Ac20/Pyr I , HOAc OAc HOI 4 5 o0Ac QOAc
QAc OAc H3N. M ~ j~ "OAc 4riphosgene/ NEt3 O OAc CI QAc
OAc OOAc OAc 6 2 5 Synthesis of compound la: The
enantionerically pure conmpound la is obtained fromthe

r eROQ7/088656 de 1 (EP 1 169 313 conpoundP&AI/BP2D96/006849
chiral chromat ography usi ng iral pak AS-H76 with the
nobi | e phase n- hept ane/ et hanol / et hanol 10 10/ 1/ 1 pl us
OUNgeDEFONBAL @rryg@@mn prgsseine fof SnbarHEeamixureeist Rissogenated

I st r@&%sté?ﬁﬁeﬁaﬁjreufdrf dnéqmuﬁ%eléat%%ﬂ i€ WehiRled( 8Rd about

has p veotlcal rotati
ﬁégmeogwg%ﬁ%a@e@%r%a%ﬁ é’%@ difiane Off M[ef ﬁ&ler the
oehlbﬂdét 8l predigitatesr ogt U1B g 192%Y ndthesiosless solid 6 are

%cﬂéﬁgg%ﬁﬁ\{cﬁ%ﬁdg?@ﬂ?%wggwqmm&?z o Al drich)

N-(benzyl oxycar bonyl oxy) succi ni mi de (ABCR) are then

a e utes, 100 nl of acetic
g fffesi ft('%rm i 1) are added 20 dropw se, and the

reactl on solution is kept at 50C for 1 hour. The

solovgaf hy gr%cﬂlo‘?ﬁj'd 6 8Fb ahépalal i Bmi bAREmyIAg dhhgide and,

Bnq%r 2 cgplleg thO Z:V ’uicq pggrgp %Egég r% ? ¥l 0¥ tnet‘?]ylamlne
Tafe addapbac/seivey toatbiid atserdjon, Bhd=the.rixtuta44i3tined 2t 0°C

(B o e EHERT spIAER BBl BORNE of i pegianeethy

28cetate §1:1D apg themecd rtbmlghca litiei silichl gnli Thasiolverdrg distilled

Fhf 4‘%%) %Jfl I %Em Kich d
vwzo% (909656§PCT37“%%06%06342’9%S BioRiuRE deich is use
irectly, without further purification, for the next step.

- Svynthesis of compound 3:

At room temperature, 5.45g (12.3 mmol) of anilide 1a and 3.58¢g
(8.5 mmol) of isocyanate 2 are dissolved in 150 ml of methylene chloride.
After one hour at room temperature, the mixture is concentrated and the
residue is purified by flash chromatography. Yield 4.72 g (64%) of 3 as a
colorless solid. TLC (n-heptane/ethyl acetate 1:2). Re = 0.3. Cs2HgoN4O13S
(861.03). MS (M+H)" = 861.59.

~ Synthesis of compound A:

4.7 g of 3 are dissolved in 60 ml of methanol and 20 ml of triethylamine and
allowed to stand at room temperature for 16 hours. The solution is
concentrated and the residue is purified by flash chromatography
(methylene chloride/methanol/conc. ammonia 30/10/3). Yield 2.17 g (60%)
of A as an amorphous solid. TLC (methylene chloride/methanol/conc.
ammonia 30/10/3). Ry = 0.4. Ca2HsoN4OgS (650.84). MS (M+H)" = 651.34.

Biological testing of the compound A according to the invention was carried
‘out using the in vitro IBAT inhibition test. This test examines the effect of
the compound according to the invention on the transport activity of the

recombinantly  expressed human sodium-dependent ileal bile acid



under argon. At a hydrogen pressure of 5 bar, the

m xture is hydrogenated at roomtenperature for one
-hour. The catalyst is renoved and about 150 ni of

met hanol are distilled off. After addition of MIB
eYWBR00T/B8965 dr ochl ori de 6 precipitates BUAT/EP20§6/006849
(92% of colorless solid 6 a 5 obt ai ned.

C16H25NOLoxHCL (427.84), H) += 392.21. Synthesis
ofrageppeRmdBAT £ dlegl d‘ﬂaﬂpm i oeaniansparter,s A de aapical

' Eoésgrrnheséner&%k fmieeaadt:iaé@épsd}?eram(:1ol@ Hn&’cﬂﬁt@&ﬁﬁ%r family
C?8| ed }quﬁ %é of triphosgene and 3

et WFTRA" e are added successively to thls
suspension, and the mxture is stirred at 0OC for 1.
hour .- The reaction solution is diluted with 50 m  of
n- hept ane/ethyl acetate (1:1) and filtered through a
little silica gel. The solvent is distilled off,
giving 1.52 g of anorphous solid 2 as a crude product,
which is used 15 directly, w thout further -
purification, for the next step. Synthesis of conpound
3: At roomtenperature, 5.45 g (12.3 muol) of anilide
la and 3.58 g 20 (8.5 nmol) of isocyanate 2 are
di ssolved in 150 m of nethylene chloride. After one
‘hour at roomtenperature, the mxture is concentrated
and the residue is purified by flash chromat ography.
Yield 4.72 g (64% of 3 as a colorless solid. TLC
‘(n-heptane/ ethyl acetate 1:2). Rf = 0.3. C42H60N4013S
(861.03). M5 (MrH)+ = 861.59. 25 Synthesis of conmpound
A 4.7 g of 3 are dissolved in 60 m of nethanol and
200m of triethylam ne and allowed to stand at room
tenperature for 16 hours. The solution is 30
concentrated and the residue is purified by flash
chr omat ogr aphy (nethyl ene chl ori de/ net-hanol / conc.
amoni a 30/ 10/3). Yield 2.17 g (60% .of A as an
anor phous solid. TLC (nethyl ene
-chl ori de/ net hanol / conc. ammonia 30/10/3). Rf = 0.4.
C32H50N4 (8BS (650.84). M5 (M+H) += -651. 34. 35 Bi ol ogica
testing of the conpound A according to the invention
was carried out using the in vitro |IBAT inhibition
test. This test exam nes the effect of the conpound
according to the invention on the transport activity
of -t he
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reconbi nantly expressed human sodi um dependent il eal

bi'le acid W2007/ 009656 PCT/ EP2006/ 006849 15

transporter (]BAT = ileal Na+/bile acid

contransporter, ASBT = apical sodium dependent bile

adtV@200 408968 er, SLCLIOA2 = solute carri ePGTdEPIZQOGIIIOGMQ

menber 2). W02007/ 009656 PCT! 4EP2006/ 006849 16
Preparation for and practice of the in vitro | BAT

i FRepAratiomfareand pragticeo e oo dRAEiphibdisndastyect or

for human I BAT 5 The cDNA (conpl enentary :

oxyr.i bg ucj eic acid I BAT was ned usi ng

ST antiar d GBOMGEY BT SHIPSSEN AP dPoRyEs IBRIcr | bed.

for exanple, in Mlecular Coning: A Laboratory

ot (RREBRTR AR BRTWER Gt SF gy AT was
_sqlbmequesin_gssiqudatd moetbbds hef maleculars iotedy casmslescebed, for
;ggétjﬁg ey 'W&enﬁﬂé?él&ﬁngﬁ%ﬂbggi&géﬁ/ é gglebg%%‘éega Sambrook

afad diay ﬁuééfﬂ]étaﬂ%@t'@éh@aﬁ Rn@éaaw@é\l VaBieR rom inwtrogen

( SapBedlfentAteRehegNbIRer ihssft @AdVEd Rre étés%nincy M:‘tﬁaoases

°%Qéesp38%5tc%r &ﬁaw oGS ot ﬁih?a”rtiéf\‘r FrgiBeY by
WPtAL Banson aumde@oevt@d as fiooGeoBank seguneh@AdaEbank (GenBank

eAB{:gsﬁéﬂfu oﬂlufﬁbgqtrm f@qtpe EQQ@”&%@WS %F%@HBHS B the

r ansft ec ron in
hmp@te@odm)recmn ef thedwsearBAEi ngle 20 ceI |
clones, 400 g/m of geneticin was added to the cell

cyul ture nmedi ym ms F12 nedi ted with 10%
Fhcal Bararatini ssombinan el 158 v@@h%nfr [titive ggeression of
uhu;ﬁ-@hnBAqT streptomycin). The functionality of the
single cell clones resulting fromthe selection was

tested via their uptake activity for radioactively

| Abel@gresaivnmoiotarcfondhd HUrdéd -IBAA) waghotroduted lbynmeans of
hﬁ‘é@g&ggéﬁ%ﬂe ﬂg@mﬁﬁg-ﬁso%%%g?@%@&éﬂé{vérg cél@"ﬂ‘ Tg‘e‘f\ect single
f eelt ﬁl@.netseé @ ngfml el geneticin wagr addad 1o theysell @uageqw gredium
OfHARR 1 Zrinefiueafsdi&hented with 10% fetal calf serum, 100 units/mi
of penicillin, 100 units/mi of streptomycin). The functiohality of the single
cell clones resulting from the selection was tested via their uptake activity
for radioactively labeled taurocholic acid ([*H]-TCA). The cell clone having
the highest uptake activity for [°H]-TCA, subsequently shown as
CHO-hIBAT, was selected for further tests and cultivated further in the

presence of 400 pg/mi of geneticin.

3. Measurement of the inhibitory effect of the compound according to

the invention on IBAT-dependent uptake of taurocholic acid into cells

CHO-hIBAT cells were sown at a concentration of 40 000 cells per well in
cell culture medium in poly-D-lysine-coated 96-well plates and cultivated for
-24 h. The cells were then washed once with sodium-free transport assay
buffer (140 mM choline chloride, 2mM potassium chloride, 1 mM
magnesium chloride, 1 mM calcium chioride, 10 mM HEPES/Tris, ph 7.5)
and then in'CUbated. either -with sodium-free transport assay buffer as
negative control or with sodium-comprising tranéport assay buffer (140 mM
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3. Measurenent of the inhibitory effect of the

conmpound according to 30 the invention on

| BAT- dependent. upt ake of taurocholic acid into cells

CHO hl BAT cells were sown at a concentration of 40 000
cWVOR0pE009856 in cell culture nedi uminPCT/EP2006/006849
pol y-D-1ysine-coated 96-wel | ;pl ates and cultivated for

.24 h. The cells were then washed once with sodi umfree

t pa@igpochlaiisicay2 g8V bpepssium 4mlendses hbinmMe maganesiuge  cidoride,
MRt @SSiuTcRibHAE! 48.ml HMPEMH@S;:W é@rpbgmvebdﬁtﬂo! at

cal cium chl ori S/ Tris
i FRQEB&?%IH’eé?tPFF‘eEOFV\%SW“@oé\%JE? t'PEﬁ SB%%? were also
blﬂchbEte@lSln ﬂ'%gptes‘eﬁcéwtdlﬁerebﬂ wntbnﬁaﬁbnmbﬁﬁ‘@bompbgnd to

b8/ BRaIE IBs AU g RN SRR S-S A5 oo
cteropéradyre Ton80 mignEsingna dBIroM steck salutivhdaldimetiy! sulfoxide,
Cmeorié#esub]s@aﬁﬂ\és%?é/ aglﬂréﬁrié’t@p dﬁ%tgﬁs npﬂ'%hgbc‘!ﬁ assay buffer

t (4Reulwelb. Ereesteaﬁ/erva%thﬁe gageddy a@\@lnee@d‘ Q ml wibof a mixture
pbﬁsmcﬁ'ﬁre@' frégéerdt teemramatacmw( &i1-Toa) ccamptmabaed

bPertToiZ St offe fiBal Songanet @Broféeﬂﬁaﬁiﬁo?ee%%ma Boietvas

subq:ﬂM s@lfftet i & inculshtioet Ituyﬂe s:ﬂil 6oxiideat rodm t éshperature, the

C (0] |
SHEBA s S AP B RITLA S 1 GE ' AR papoport
adesay ouffarf(410), Iangegactovelh wasxwashed tree dmesawih s@dlylm-free
| ’E?‘Qﬁé;?(ﬂ't LRUAPER ?Cﬁﬁ‘l‘é ? E@Eﬂ ofc&mﬂﬂﬂ!dﬁqh?ﬁe@rvﬁ% Hdded to
t aur ol IC aCl na oncentrati o
t gaclowed) aed dhe aaqilﬁa@%\étytt@ 8N WRsint qmﬂseﬁfwe determined in a
| MitrbBEtDsCihiiifRiIopf mRPopiate Badep @it Waleicat ure, the

RSPl ARl ) 4o dCrhgR Sl vae

wimhibitwayg comsdrdrhtiomnr & Wasrdetemrledsaﬁifojhmfe ee
transport assay buffer. Finally, 100 | of
scintillation fluid were added to 15 each well, and

the r aBeteaatnatiany of stienvalpei faro0%nénhibitios. waidis is the value

det er mngadutdd ain Mh‘ér %Bgéﬁcé Cdf”&btbétéhbé’n ne &Pl &hesodium-
reader .from Wallace T h}“%gg‘naanal Inhibitory effect
qsé@(ﬁ 54 i nhi bitory

%‘gpcenpemtmmﬁatﬁ?b f’ﬁﬁﬁed‘fﬁ’% ][tbﬂag)ooa/s |Enig|t?m Ttﬂ@ :i the value
ermnatl on, 0 e . val ue or I NNI PDITILON
the valgasuigsh i, e aBsephe ofps Lé??é/%”%ﬂ @SBEF%%&‘ sBdiurn-free

nmeasur eansporsassaynbuffer.

3. Calculation of the inhibitory values, in percent of the measurements

which have been carried out in the presence of various
concentrations of the compound to be examined. Using these
values, it was then possible to determine the compound
concentration at which taurocholic acid uptake was reduced by 50%
(IC50 value).

For Example A, IC50 (human IBAT) was found to be: 0.155 uM

For comparison, the structurally most similar compound from EP 1 169 313
was also measured. For compound 1ta (from Example 5) of the formula:



conprising transport assay buffer. 2. Determ nation of
the value for 100% i nhibition. This is the val ue
nmeasured in the absence of substance, neasured in
sodiumfree 25 transport assay buffer. 3. Cal cul ation
of the inhibitory values, in percent, of the

Received at: 9:15pMTESSMf@MENt S which have been carried out in the
resence of various concentrations of the conpound to

1. DEZ 20bk 1éxian ned. SAMSF hhVERESePH. val W48 it was then possifbbe .

to determ ne the conpound 30 concentration at which
taurocholic acid uptake was reduced by 50% (IC50
val ue). For Exanple A 1C50 (human | BAT) was found to
beWQ20B40MB856 For conpari son, the struct urpCYERRSI6/006849
simlar conmpound fromEP 1 1698313 was al so neasur ed.
For compound 1la (from Exanple 5) af t(ge for mul a:
Received at: 9:15PM 12/7/2007 7. B 2007 14717
SANCFI - AVENTI S PH. D. GVBH NR_-8 007/ 009656
PCT/ EP2006/:006849 18 | || OH CH
11a the 1CG50 (human | BAR) \ 9 p.M
5 Conpared to this conparatifve &anm rom EP 1 169
313, the activity of conpound A acgording to the

i nvention is 206% he 007/ QM6
PCT/ EP2006/ 006849 g‘ gHawa @ pound of the
fornula A

t1a

Oumr
Ollllu

the IC50 (human [BAT) was found to-be: 0.319

5 Compared to this comparative example from EP 1 169 313, the activity of
compound A according to the invention Is 206% higher.
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" lipoprotein (a) anta
“insulins, sulfonyl urdg

OO0 NVHOOHOHO NNHHOHOH A 5o0r a
phar maceutically acceptable salt thereof. 2. A
nmedi canment, conprising the conpound as clained in
claim1. 10 3. A nedicanment, conprising the conpound
a¥VoRrRaDME®oBA6cl aim 1 and at | east one f@AGTHEP2006/006849
active conpound. 4. A nedicangnt as clained in claim
3 whi ch conprises, as further 15 active conpound

igtS: nor e conpounds whi ch normal i ze l'i pid
netabollsn1 5. A nedicanent as clained in claim3 or

4 mhl h co her active conpound, one
gg @Qfﬁﬁgiﬂﬂy 2 20 glycenically active

conpounds, anti - adi pose drugs, anorectics,

HMG- CoA-r educt ase inzﬁg' ors, chol esterol absorption

i nhibitors, PPAR ga sagoni sts, PPAR al pha agoni sts,
PPAR al pha/ ganma g i b 2s, MIP inhibitors,
CETP i nhi bitors, -ric il aci d adsorbers, LDL
receptor indu S hi bi t ors, 25 anti oxi dants,
Iipoprotein_l?ﬁﬁse |nhro|mors ATP citrate | yase

i nhi bitors, squal ene_8ynthetase inhibitors,
stsp | i pasegH nhipi tors,

bi uani des ne"litbg%des, .
CONFI RVATI ON COPY W2007/MMQ09 0 849 20
t hi azol i di nedi ones, a-gl udosiidase Rbitors, active
compounds acting on the ATP-depe 9

ot assi um
channel of beta cells,
' A
ora pharmacéutically acceptable salt thereof.
2. A medicament, comprising the compound as claimed in claim 1.
3. A medicament, comprising the compound as claimed in claim 1 and
' at least one further active compound.
4, A medicament as claimed in claim 3, which comprises, as further
active compound, one or more compounds which normalize lipid
~ metabolism.
5. A medicament as claimed in claim 3 or 4, which compris_es, as

further active Gompound,' one or more antidiabetics, hypo-
glycemically active compounds, anti-adipose drugs, anorectics,
HMG-CoA-reductase inhibitors, cholesterol absorption inhibitors,
PPAR gamma agonists, PPAR alpha agonists, PPAR alpha/gamma
agonists, fibrates, MTP inhibitors, CETP inhibitors, polymeric bile
acid adsorbers, LDL receptor inducers, ACAT inhibifors,
antioxidants, lipoprotein lipase inhibitors, ATP citrate lyase inhibitors,
squalene synthetase inhibitors, lipoprotein (a) antagonists, lipase
inhibitors, insulins, sulfonylureas, biguanides, meglitinides,

CONFIRMATION COPY
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" nmedi ca JIBRANET éeq
cl ai m proteini2h arond | smsduhabarsl,g tépdinac bgeristso mdoAindagonists

CART agoni sts, NPY agoni sts, cannabinoid receptor .1
antagoni sts, MCH receptor antagoni sts, M4 agoni sts,
orexi n agoni sts, H3 5 agoni sts, TNF agonists, CRF

agoni sts, CRF BP antagonists, GLP-1 derivatives,
uMege@7/008gomi st s, (33 agonists, MSH (nmelRDER2806/006849
stinul ating hornone) agonists$g CCK-A agoni sts, -

serotoni.n reuptake i nhi bi tors m xed sertonin and

nor adr dtiazqfidinedionrsun s glusasidasgoninibitors oraséiye n compounds

agoni ﬁb&tln@airﬁrth@ ATPagaRs fdent se&%@@%mﬁ ,oflBeta cells,
ro ounds

L beoun AT Rl BV SR ganaaBaN feapiar 1 antagonists,

Iagoni s}\daCH Dxﬁetmmmn ﬁrﬁagcﬁmsteUDMO%tag]?fﬁustdomgemnn)agon[sts H3

b R OYSRR AN BOBRI TrE oS R B At sl BLP-1

modul aderl\satMeSTm(@oagbnagmmstsr ﬁamgmmts né\dSHle{rr@Iarmcyte-

medi Caﬁﬁrﬂhla@ﬁl éq&ﬁ“éisoé ?@orﬁsts sefbt@finYeuptake

which co her auxi - oné or nore

- nmetal BRIB rSs7 m!&eélon"&ﬁt@ﬁu? a%mba@w@denefglﬂ &ampoynsts, SHT

use asagonietd, barsir ngﬁuhe gatarif @ﬁtéﬁiﬁﬁst@fgr@wﬁlﬁ)hdﬁﬁénes
of lipid netabolism Aprocess

SeSnASs TR BBhbits. ndecoupling
with a H}BﬁLdEﬁBﬁHél C@&eérg§®$celﬁfa%@/$m§%rsé| {‘ @pgrs 11B HSDA

bri ngi m sui

adm ni g%ﬂmtqr%rAC@ intripdorss O RP- lvh@hedﬁ@om&@thaam RXR
in cl apipdlidters & 'PPRBH hg@n@ts &P&h?ﬁ nkgr the

treatment of hyperlipidem a The use of the

conmpound as clained in claiml for preparing a _
nédi caAentedicaméninvesi clginidd iseamynafhoiss €2,08, 4 or 5, which

n ol aranetipgs. Suhef alRfed chetuBRR MR RS, g

arteriosclerotic synptons. 35 12. The use of the

C?”pouﬂdcc@ﬁ?&ﬁrﬂi BB idited Rl Sk 4 %r RisERaY é'?'ﬁe&ﬁcament for the

medi canent for treating insulin resistanc
: treatment of disorders of lipid metabolism.

8. A process for preparing a medicament comprising the compound as
claimed in claim 1, which comprises mixing the active compound
with a pharmaceutically acceptable carrier and bringing this mixture
into a form suitable for administration.

9. The use of the compound as claimed in claim 1 for preparing a
medicament for the treatment of hyperlipidemia.

10. The use of the compound as claimed in claim 1 for preparing a
medicament for lowering the serum cholesterol concentration.

11. The use of the compound as claimed in claim 1 for preparing a
medicament for treating arterioscierotic symptoms.

12.  The use of the compound as claimed in claim 1 for prepar[ng a
medlcament for treating insulin resistance.



