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Confirmation copz WD 2007/ 009655 2 PCT/ EP2006/ 006848
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

20

and their pharmaceutically acceptable salts.

Because they are more soluble in water than the starting compounds or
basis compounds, pharmaceutically acceptable salts are particularly
suitable for medical applications. These salts must possess a
pharmaceutically acceptable anion or cation. Suitable pharmaceutically
acceptable acid addition salts of the compound according to the invention
are salts of inorganic acids, such as hydrochloric acid, hydrobromic acid,
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phosphoric acid, netaphosphoric acid, nitric acid and
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according to fsorrrul a A can thensel ves be used as the

conmpound for treating the abovenenti oned
The compound of the formula A can also be administered in combination
with other active compounds.

The quantity of a compound according to 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 (typicalty from 0.05 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
conditions, they are preferably present, together with an acceptable carrier,
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conditions, they are preferably present, together wth
an acceptable carrier, W 2007/009655 3
PCT/ EP2006/ 006848 in the formof a phar rraceutl cal
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the nature and severity of the condition to be treated
and on the nature of the conpound according to
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water-in-oil emulsion. As has
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 fo formula
- A; as powders or granulates; as a solution or suspension in an aqueous or
non-aqueous liquid; or as an oil-in-water or a water-in-oil emulsion. As has
already 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
prepared 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
means of a powder or granulate of the compound being pressed or molded,
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alf the antidiabetics which are named in chapter 12 in the Roten Liste [Red
List] 2005. They can be combined with compounds of the formula A
according to the invention, particularly for the purpose of synergistically
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, '

Antidiabetics include insulin and insulin derivatives, such as Lantus® (see

www.lantus.com) or HMR 1964, rapidly acting insulins (see US 6,221,633),
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all the antidiabetics which are naned in chapter 12 in
the Roten Liste [Red List] 2005. They can be conbi ned
wi th conmpounds of the formula A according to the
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ar%%ﬂ\/§§t§ ﬁnd PXR agoni sts, and active conpounds whi ch

e ATP-dependent potassium channel in the
bet a ceI I's. I n one enbodi ment of the invention, the

GANBRS RS RIimeRE of WS Tertich Ghe compounds of the formula | are
administered in combination with a cholesterol absorption inhibitor, such as
ezetimibe, tiqueside, pamaqueside, 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
administered in. combination with a PPAR gamma agonist, such as
r05|glltazone pioglitazone, JTT-501 or Gl 262570.

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

admlnlstered in combination with a PPAR alpha agomst such as GW 9578
or GW 7647.
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20 adm ni stered in conbination wth an HVGCoA
reductase inhibitor, such as sinvastatin,
fluvastatin, pravastatin, |ovastatin, atorvastatin,

cer.| [ [ rosuvastatin. In one enbodi nent of
tth@@2h0§ﬁ§5t he conpounds @f t he for nmul BCII/EP20087606848
ab,%o&rl)é ie icphi bjt such.as  ezetimbe, tiqueside,
panaqpes?'ﬁ)eo, ”B?nt/\P?ﬁ‘lea'W&%Bﬂnﬁ‘eago@é%'ﬁqub@ét|€hf0TmU|a A are
;CﬂdFEFHISZe(MV O’O%/@]bll%lbf/ﬁllﬂ'ﬂ?gﬁwp @Pﬁj‘ﬂ-@-rélgﬁa/garsnma agonist,
or ) .
6. JtPag B I FEIAVE 8042 AVE Ry o ior AV DR antr 88, desqbed in
coprézﬁﬂh%godﬁ 18%% RGTHIP H0A14480 0aliviD 04020289, n

conbi nation wth a PPAR gamma agoni st, such as

rﬂSi(gJ}Fibt ai\%@e, lgi of?I itazone, JTT-501 or A 262570. In

on8 bEHIAEHPERk Ot Hie inveaken.othe eorapewngsoahtis tirmube A are
f cadministérearia coffbinatiorivithel Batd) GRAYINRHLAR A t

Pg@ gh%g agoni st, such as GW 9578 or G\N?G’ﬁ%’ %@orate or
2 A 5 6 PCT/ EP2006/ 006848 | n one enbodi nent of

the invention, the conpounds of the fornula A are

agfidHes inhEhiCGHRLMALLORL WM & 0 1 xed, PP

al pha/ %gﬁfmi?gg,%%mi St le @&’%ﬁﬂ%')g %%@%UW‘Q@&TWW@ A are
g PSiNIpisteret ingaambinatign wisk can MBPI inhibitGT/ &i%t0@s implitapide,

| BISR01P8E/ dsRAD3752490 or WD 03/ 020269. 5 In one

enbodi nent of the invention, the conmpounds of the
fornmula A are admnistered in conbination with a

L i cseeembadimert dfethefinbemtion, tﬁé;ﬁdn%ctﬁlhrﬁjs%f the formula A are
g . enbo _af .the invention
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conmbination with an MIP inhibitor, such as '

i I i ; o - 7 0

o oneoaBa el or Ao Mo R R ol isBiine, fogmuia A are

f BFMIMgesed i comdingliam wéthed daplymetio mile radid adsatitdr, such as

CERBlektyramineddr cale§dvadamd TT- 705. I n one enbodi ment  of
the invention, the conpounds of the fornula A are

admi ni'stered in conbination with a polyneric bile acid
atis onbaembsdintena of th@Qhwﬁth@ﬁhé‘%oﬁfpdE@lbgscﬁVtﬁb%}mula 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 invention, 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 thé formula A are
administered in combination with a lipoprotein lipase inhibitor, such as
NO-1886.

In one embodiment of the inventibh, the compounds of the formula A are
administered in combination with an ATP citrate lyase inhibitor, such as
SB-204990.
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of |t P e co unds of the formula A are

a i ér%?%t er ?3“‘%”%8 %Eﬂ"ggﬁ R SHMBAYNGX PH IR foraum A are
sAdipeistaret7in gombinatioe vétrbadigueineosyrithetdsBViBALIEN such as

tr@MSo s of the formula A are admi ni stered 1n

conbination with a lipoprotein |ipase inhibitor, such
as NO 1886. 35 In one enbodi nent of the i nvent i on,

t Hﬂ mmm@m@ﬁt Enhﬁhef ﬁ’ﬁ/EH’ééh An8! &m n(# éf ﬁ{)effjor%@qﬁx are

|na C|tratelyase|
%&59 a@ﬁé‘f%%@%ﬁ 7imeEToEe) 64 tiogsHist, such as

or@ mﬁi'omhm'emnmofactdje i nvention, the conpounds of the
formula A are admnistered in conbi nation with a
squal ene synthetase inhibitor, such as BM5-188494. 5

| R Ghe @ﬁb@dim@ﬁtofometlheemtmrerthe Qrmmédlﬁidéoﬂpﬂiér%?mgfa A are
t BerdifisBba i \c8hBin AR Wi hc‘!ﬁb%g gﬂnbl nb' n Iaign,orl\{gtat

| i poproteln(a) -ant ag onls
nicotinic aC|d In one enbodi nent of the i nventi on,

t re opergmbodisett dfhifiefliRVeRtlod Ahd'ed pi'o%n?i%”&ﬂh? rﬁﬂl R
ion.wth a li aselnhlbltor Such as R are
I %H&Wﬂg‘tgﬁ%‘%m FRAPIMEtiopwth IRSEIA-i on, t he compounds of
the formula A are admnistered in conbination with
[ di nent he .conpoupds of the
Q‘?ﬁh? B e ERRBOIRES o Wik o RatiAch ke grainistered in
Sﬁq’m inatione withs & sufonyiordait sothleas gtdlﬂﬁlﬁaﬁh@@ @ﬂbenclamrde

obligridk 8 Bddifigepi ride. In one enbodi nent,
C%r%ounds g(gf %ﬁgﬁ?orwl a A are adm nistered i n 20

conmbi nation with a biguanide, such as netformn.
[n one embodiment, the compounds of the formula A are administered in
combination with a biguanide, such as metformin.

n 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-methyl-4-oxo—2-quinazolinylmethoxy]phenyl]methyl]-2,4—thiazolidinedione.

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

In one embodiment, 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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In yet another enbodi nent, the conpounds of the
formula A are admnistered in conbination with a
meglitinide, such as repaglinide. 25 In one
enbodi nent, the conpounds of the fornula A are
adMOMQAEPeIH R  conbination &ith a thi azdCUERIGOGIEES4S
such as troglitazone, ciglitazone, pioglitazone,

|Itaé ge or. the conpounds discl osed by Dr.
RAB @esSRESKRF B tho GREMAUBAS 1 f{ﬁ@fgmn@oéﬁreuaﬂmmlstered in

p&btnmmdzt&rn ﬁn’tﬁ[ én [dcBivé -ctinfsl : hr@i' v%df?b?ﬁﬁ' oﬂfﬁégﬁzﬂ:" gﬂépendent

| y i azol I di nedi one
BB <IN o BRI BT ety SolRe. Susto i deDuErTe: faypROAMIde.

Agﬂpl@l@dgﬂm@ﬂtﬂeedr repagbmdbl nation with an

a- gl ucosi dase inhibitor, such as mglitol or acarbose.

I n one enbodi nent, the corrpounds of the fornula-A are
adfoRpseapediment, ¥5: compionads @f thetfhrmnlaalleresidiinAitered in

aii;’ij?oafowr p'fﬁ%‘sp"%géﬁg\“‘ﬂvﬁ*é@%%PEs%%@%E’f@ﬁé’d Eimbbunds, e.g. in
BREISE) 0¥EB48 Stbohdreanssg meatforine @ orylamdiear and
t bearﬂmsmlf@a@hard% mﬂfh"r@tl"@act ?rﬂgﬁ%sdﬁn éﬁéj@'s[]ﬁéﬂggg‘rte‘éﬂ I3uBA and
S

ﬁ{égsé gﬁ”ﬁhﬂﬁ%@ﬁh@d ﬁpglggggn%épwgm §’EFIE’V§§P9§'& Bitt ani de,

gI i bencl am de, glipizide, glinepiride or repagl i ni de.

5 f I

o Bciher RRRGSARRL, tnh MorSARRRTRY 8 rohfle Rl Sirfinisrorec
t He eBbiBRERn oWy edRJoumedulagors. (see é‘ood:ﬂlnatanmhetamme—
Wrddul4ted Utr&ﬁﬁ&ﬂtmr ﬁﬂiu@ﬂgeé'f?érfé??w r?neté’ocﬁl%f ogﬂilgff%nengastnc

i ni de and ormn

acar ose dﬁ %
P I s OpRKAWRA A, 16t ndlt.f &-i fﬁormm@l and aMetabolic
t Regeartcaz(ﬂw1 )i B3(8)] B54r858) 0 WSt %Inltégorﬁé@ e'gﬂ ﬁ’é’rﬂﬁh@!bne 1-

t, th ds.of t
a R Y L SR R -
" g6thillaenidep iydaechieride e(@EGRt §d 6868A)%S C chphabindidu aacgstor 1

- CaREgUnR AR I, ERYRSINERNTOLRR! 660 BRI G Mca

R@gfgg$t§r{e(@o@gmlngs‘( 83 4wmmnamwa&nea@oanb@@hc acid [2-
R e
camtagoniste (e.gede@ eietilylbenzoxazol-6-yi)-3- ~[1,5]naphthyridin-4-yl urea
hydrochloride (SB-334867-A)), H3 agonists (3-cyclohexyl-1-(4,4-dimethyl-
1,4,6,7-tetrahydroimidazof4,5-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-
trimethylphenyl)-QH—1 .3,9-triazafluoren-4-ylldipropylamine (WO 00/66585)),
CRF BP antagonists (e.g. urocortin), urocortin agonists,- f3-agonists (e.qg.
“1-(4-chioro-3-methanesulfonylmethylphenyl)-2-[2-(2,3-dimethyl-1H-indol-6-
yloxy)ethylamino]ethanol hydrochloride (WO 01/83451)), MSH
(melanocyte-stimulating hormone) agonists, MCH (melanin-concentrating
hormone) receptor antagonists (see, e.g., WO 03/15769), CCK-A agonists
(e.q. {2-[4.-(4~chioro-2,5—dimethoxyphenyl)—5-(2—cyciohexylethyl)thiazol-2-
'ylcarbamoyl]-5,7-dimethylindol-1-yf}acetic acid frifluoroacetic acid salt
(WO 99/15525), or SR-146131 (WO 0244150) or SSR—125180), serotonin
reuptake inhibitors (e.g. dexfenfluramihe), mixed serotoninergic and
noradrenergic compounds (e.g. WO 00/71549), 5HT agonists, e.g. 1-(3-
ethylbenzofuran-7-yl)piperazine oxalic acid salt (WO 01/09111), bombesin




ant agoni sts (see, e.g., EP 0656354, WD 00/ 15609 or WO

02/ 076949) M4 20 agonists (e.g.

1-am no-1, 2, 3, 4-t et rahydr onapht hal ene- 2- car boxyl i c

aC|d [2 (3 a-be n zyl-2-meth yl-3-0x0-2, 3, 3a, 4,
o pyra zol o[4, 3-c] pyri di n-5-

10

15

v' WQ ZDﬁf@Qﬁﬁ%éphe Ayl )-2-oxoethyl--am-de;-(MOT/EP2006/006848

01/91752)) orexin antagonists (e.g. I
1-( 2- met hyl I 3-[.1, 5] ht h di n-4-
L SRR S8t FRBIAALE: Bl ot
(1 Sarywd ra) e gydwih- hé—rrﬁer@b-ﬁ’@bﬁmh g2&om ounds é:ert butyl 6- benz_)(loxy-
sl @@@W’*%ﬂ%ﬁéﬂ%@) bl R R BRED:
CFEFEFEﬂK)dg’@m(W@ Qi82699)2- MRy lagbnich 4see, e.g. EPO 4?2 884)
t t r
ré"@&ihggfﬁﬁg %) %ﬁEBé{B&) ?Mré‘%@ﬂ;égéh%gs ReBPY S Lee,
urldaiet Wy, Leipgear MatthayerG st OZM%kag@vﬁrsna (Marina; Grasso,
1-Rtrieh. @_EeEEn@a ié?é“%é' d%@b{ﬂélﬁ]#ﬂﬁ‘ RPERYhY t?eit%eﬁ?o@ot?es:ty
et é

oGP oeEU e (B9 Ba Al Shaske T, DA agonists

1), DA agomsts (bromocrlptlne
( rtkjmemoythz)aselamylase ihilieoreUBe). VaOawi/a0569MPPAR modulators

(TElR OO RL 5 198,885 TR RSR L SRB B8] b Senase

{ztype,-1()4nhlhli@rso(sgese gi NéOrpi9paeh ir )F. B et et dhddad. eBhem.
hybbbhy,azm - 23813. 3815), acetyl-Co boxyl AGC:
A mer nydSTRASTOA - JAThiase JRGC: see eg.
\R’ﬁr g%é@éil H‘Wi%s»saﬁpeggdﬂMé;jSESQ}S; (SB’P IV; see e.g.
SFEM%QMGMM@EF@XR%O@&&%?L&@L RN N

reuptake inhibitors (e.g. dexfenfl uram ne), m xed
serotoni nergic and noradrenergic conpounds (e.g. WO

Odnmembc@mﬁﬁeagoﬁtr&t fveatign, fhd 3ther active comFound is leptin;

20

z0 ' oxalic.acid,s
01 g%eg& PUsPRotre bk RraRguRE Ry Betiibsodahatisaavier
mraghl aniemiesnt dgohbetls, @emah Hexparhe Opingpn  on
hyrry, r opv none-r el easi ng
c:orrpo[Jr%JICgﬂ“(tgﬂ?l but li%ﬂ%enz ?35?/2
1- (2-diisopropyl am noet hyl car banoyl ) - 3, 4-di hydro-1
Hh sosliarbodigrent, G ke aksy
agoni st sm(ésee e.g. EP 0 462 8‘5{8%@”%@?2%3%%1}9%8 gtaer}"nrr]':e of
%5? % 3 nodul ators, |eptin agonists (see, e.g.
Lee, Dam el W; Leinung, Mtthew C. ;
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otsiexfenfluraminegs of the Future (2001), 26(9), 873-881),
DA agoni sts (bronocriptine, doprexin), |ipasel/anylase

inhibitors (e.g. WO 00/40569), PPAR nodul ators
tn yet another em odlment the other active compound is subutram[ne

[n 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 hypercholesterolemia, ADVANCES IN
THERAPY (2001 Sep-Oct), 18(5), 230-6). Caromax is a carob-containing




10 (e.g. WO00/78312), 11(3-HSD1

(11- bet a- hydr oxyst er oi ddehydr ogenase type 1)

inhibitors (see e.g. WD 01/90094 or T. Barf et al., J.
Med. Chem (2002), 45, 3813-3815), acetyl-CoA

car boxyl ase (ACC, see e.g. WO 99/46262) inhibitors,
diWé?Jt?%@?/IO@Qéﬁﬁdase |V (DPP-110 see e.g. [FETESERMB)06848
i nhibitors, RXR nodulators or TR-(3-agonists. 15 In

one enboglnen of the invention, the other active
B regn INsgineya, Nglition, Gpecialties shdmad, xgredientse GmbH,

t hedapgiepbaek useedHst) @592'6 Frafki@giaGin)y 2Yher combma’uon with
oSl Fruhbeck, Gemm,” Expert Opin
orCEaIRR 2k BioSlestion 916 rebgration s b pwansipt separating
ormirewhﬂdrm@ncomphenm hh@fr thet rfom?m@npow@ l@aromax@ In this
n_one, e
ot ﬁer ag%ﬁ\%ggoonﬁr%%%% @tssg% APipptrEee i nJR'?S%orm of fOOGSt“ﬁS
ddRf expmplein bread) eakpstanthpastdes empasssierars. t he ot her

active conmpound is sibutramne. |n one enbodi nent,
30 I n one

ot 0 r active conmpound is orlistat.
ﬂﬁa‘af %t““dﬁfﬁé%@ Hept gachyevitaiie swmabinatiom2f el cempounds
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phz&mbedlngn&) the mﬂgnmqmtﬁe&ﬁe éﬁ‘?n@r‘é”%@uﬂ‘ngs aBBvérlﬁéntroned

PR S S A Pty et
smmsm (iseregaedegl ,ascapntinigawithiax (e protéeid stbde of the

etyrdkent ulp preparation for treatnent of
hy Jer%rﬁéﬁa%@&rgl enia, ADVANCES |N THERAPY (2001

Sep-QCct), 18(5), 230-6). Caromax is a carob-containing

- WD 2007/ 009655 10 PCT/ EP2006/ 006848 product from

Nutrinova, Nutrition Specialties & Food Ingredients .

‘GrbH, I ndustriepark Hoechst, 65926 Frankfurt/Min)).

The conbi nation with Caronmax(r) can be effected in
one preparation or by means of separating
adm ni stering conpounds of the formula A and

~ Caromax(r). In this 5 connection, Caromax(r) can also

be adm nistered in the form of foodstuffs,




for exanple in bread, cakes and pastries or nuesli
bars. It will be understood that each suitable

conmbi nation of the conpounds according to the
invention with one or nore of the abovenentioned 10

C 0 if desired, one or nore additiona
W 9&%@&8@5 5N is r aXaf dRRPASI006848

YAt lv—acti-ve ellhe nces LSk
II\JL&\J’ LI ) L} bwul A& R AP paiy @ o

pllu IM\JUI
comng W thin the protected scope of the present

i nvention. WO 2007/ 009655 PCT/ EP2006/ 006848 CH3 | \
CH3 0 "N/ Q-CH3 Ir OHN H & 0 NH CH3 CH3 ¢ f

CH3 A8 OPC-14717 0 CH 3 J17-705 | 4 0 Br
a ~ O \SB- 284990 HOH\ O, 6CH 3,-“NO 1886
0 OH '~~"\"' CMa HSC CI 1027

cH, HC
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SB-204930

o) OH
o

H3072‘/0H\/\ /\/j( CHS

H,C © CH;

cl-1027

BMS-188494

Gi 262670

JTT-501




HOB // SAO Mao\ CH3 / P/ CH3 0 f H3C OCH3 OO
BMS-188494 CH3 O OH HOO 3262570 CH3OO O H
JTT-501 WD 2007/009655 12 PCT/ EP2006/ 006848 Exanple A
Oi0 HON/ H HDHOOHN\HOHH40A Conpound A was

PABRRISEaRd | oteL, £ 5 SR O A0 N B8 eR)dilodeads

Example A

Compound A was prepared as follows:

: o 0 AcO
. \‘-S"/ \\ /,
g @; Mﬁg
. B l
ri, H AcO v /5(_}

chiral AcO
O chromatography 2
HN | -

Synthesis of compound 1a:

10 The enantiomerically pure compound 1a is obtained from the racemic
' anilide 1 (EP 1 169 313 compound 8alb) 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
15 a positive optical rotation, and the absolute stereochemistry was




HZN 2N 1 la AcOl HHO N N Aco NEtjMeOH HO HN AcO
HN~ Ho / Z Al Ac6 HO HO O3 A Synthesis of conpound
la: 10 The enantionerically pure conmpound la is
obtained fromthe racemc anilide 1 (EP 1 169 313

COmPE0g7/Badess by chiral chromt ography ush@g/Ep2006/006848

n- hept ane/ met hanol / et hanol 10/ 1/ 1 plus 0.1% DEA. By
crdesemhined &ty simgié ropystaHEENsRubepéane, it is possible
to purify conmpound la even further (ee 99.9%. The
eutoner has 15 a positive optical rotation, and the
alisyilthesis of gempobpdidst ry was WO 2007/ 009655 13

PCT/ EP2006/ 006848 determ ned by single crystal X-ray
structure. Synthesis of conpound 3: 5 At room

5 t d¥per ipmeperiyes aueifiandislel daant 7.5g of d$odysoe§mﬂa(ﬁynlett

2 et m
%o?aln 1§e470%f}3r8§ed gbsgﬁfgfﬂ% 180% %%ﬁﬁa%'tﬁﬁ&é RhibrdeMaf¥h one

' GPE QPRETRIUeyfRe |n§x@6%d%ﬁ9ﬂ@@rébﬁtaﬁcﬁndﬂé?e residue is
rqemrnﬁed b)sﬂashvmhrdmetbd@dpfﬁﬂ' a‘$iélc!3|°ll{) t(99."/ PhYy3 29 8l &bloriess

i g?ﬁ B S P35 2 o obnuaio o0

10 (M ) —]_EUTI\@(I\/H—IM = 817 33. Synthesis of

corrpound A. 9.7 g of 3 are dissolved in 120 m of

thanol and 40 m of triethylamne 15 and allowed to
g&d&%’i&m&@%ﬂéﬁéture for 16 hours. The sol ution

is concentrated and the residue is dissolved in 60 nl

Lot A BEANESin athyt af Seain AR AR qiariefhyiamine

15 amadagtieded Thetand pénreban tempstaturreetbrfm heRirdl Thé &dlution is
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After cooling to room temperature, 50 ml of ethyl acetate/n-heptane (4: 1)
are added. The suspension is stirred for 30 minutes, the precipitate is
filtered off with suction and washed with 30 ml of ethyl acetate/n-heptane
(4:1). Yield 7.01 g (91%) of A as an amorphous solid and 450 mg of mother
fiquor (contains 40-560% of A). TLC (methylene chloride/methanol/conc.
ammonia 30/10/3). Re = 0.5. Cs2H4gN4OgS (648.83). MS (M+H)" = 649.26.

Biological testing of the compound A according to the invention was carried
out using the in vifro 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
transporter (IBAT = ileal Na'/bile acid contransporter, ASBT = apical
sodium-dependent bile acid transporter, SLC10A2 = solute carrier family
10, member 2).
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20 (4:1). Yield 7.01 g (91 %9 of A as an anorphous
solid and 450 ng of nother [|iquor (contains 40-50% of
A). TLC (net hyI ene chl ori de/ met hanol /conc. amoni a
30/10/ 3 Rf = 0.5. C32H48N408S (648.83). M5 (M+H) +=

648 @) 7l®ﬁ)%%| cal testing of4 the conpoun@bmzpzoos/ooamg

accordi-ng-to-the i-nventi-on-was-carried-25-out-usi-ng-
t:}: in vitro IBAT inhibition test. This test exam nes
deparadien for and peadisrpd dhel imeitor BTginhibitidnetaishvent i on
on the transport activity of the reconbinantly
exlpresse (Burmn odi um dependent ileal bile acid

t lanspor t & nd'?%ﬁ Al SPERPIaNaMe asPT fer Buman IBAT
contransporter, ASBT = apical sodium dependent bile

S5 R P A o e Sl v
Pﬁ&p‘@dau‘alog Standand methouiscef ozﬁolbb@lar rbiwlolgly0as Biekcribed, for
' %Qémgﬁﬂéaﬁﬁ I\HB&%%ia}rCl&' W?_ ﬁ{%rg?x%?'b?/movs%phcgambrook
Epd\P3vid mussell cand infiodyce unt@rtheBmDNm vectarrfen Uisvittggen.
S&md Geriteidip@ncify OPIHRCHSEH éﬁbWe%orﬁéE%%?édt@gquth bases
f X3 Jj ecul ar Clonin
w§§8aﬁ% BE5 Sofs i Masen Sakencandoiitia duraaRdBAT Heecribed by
| Rt A ddawsoh entaldiusitpd BiNAe @@@B@hkfs@@iabhayubtm GenBank

AR P00 e’ 10K 1 T SR 0
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and deposited at the GenBank sequence dat abank
(genBa k AC(;eS| n Nunber: UL10417). Bases 599 to 1645
rr espERRErAHOR RE 2 regambinant selliling withy constititivenexpression of
| BdhaniBAZ. Preparation of a reconbinant cell line
Wi th constitutive expression of humanl BAT The
expression vector for the human | BAT was i ntroduced by

mbhe xpressitrabieetdrr fanshe diuman iIIBAT \%@ ihgBHNESE by means of

hfi\’éﬁfeetrrar%g&t@nnﬁ% @@%X@?'ﬁ? AT fge!fshgj osglect single

ceglt glp@eﬁeﬁﬁ) mg(rbaf sgericticire diasnaddezbte thentell cwittife ARYiUm

ol AR 801 ot L i

P na%C'"@MOOc ueﬁaénlr@‘ssjrepta@lyﬁmmThae‘usenmutpmf\xm smgle
S g o P S il

i one aving
the highest uptake activity for [PH]-TCA, subsequently shown as
CHO-hIBAT, was selected for further tests and cultivated further in the
presence of 400 ug/ml 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 celis were then washed once W|th sodium-free transport assay
buffer (140 mM choline chloride, 2 mM potassium chloride, 1 mM

" magnesium chloride, 1 mM calcium chloride, 10 mM HEPES/Tris, ph 7.5)

and then ilncubated either with sodium-free transport assay buffer as
negative control or with sodium-comprising transport assay buffer (140 mM
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25 the highest uptake activity for [3H]-TCA,

subsequently shown as CHO hl BAT, was sel ected for

further tests and cultivated further in the presence
/I of geneticin. 3. Measurenent of the

of. 400
i n‘f%%?@aﬂ)@o@ﬁﬁéct of the conpb2ind accor di n‘@CthEPEDD&/ﬁ@GBtLS
__invention on | BAT-dependent uptake of taurocholic acid

into.cell .ﬁHOhI T cells were sown at a

c osr?gélilmr gﬁlog (R%a%qlms cb[@,nd@,e|1| mivh magnesium chloride,
cul M ecataiainuchlondey ol el n»_yrgipasq:@tmﬂ? %%@%&@@b@ﬁnm at
a cells

oo IEERA B AT AL SShesu L b e ao
minegtateddn ghe mreﬁ%*;c@oﬁﬂifﬁayemssomnammlons ad,thd advhpound to

|
o TS g gt TG TAULDE, o it ror
sdampera e ereé)n@ﬁ'brl-ﬂs"é&@aw meSé'JCkaﬁi)lutlmglatdimthyl sulfoxide,
T St MRS s b
o340 T SrB sy an b Sias ey aRKSiGne. 10 iRl of a mixiure
rl_rlm@neadloacwmpr iatesled 1taﬁv‘bc?¢>[ﬁj Umlﬁm [? H@A)loar'iﬂ\/' unlabeled
ive c
%ﬁ?ﬁcﬁ{)fﬁgc@o Jﬁggiqﬁ?ﬁ:oﬂgént{%t@rgg q.}g)llct%d ﬂré?lle test was
vvé‘l | iMweifterappoincithatidrattivoe i of ﬁﬂemmr esenom oftemperature, the
d'réé(ﬁfo%nbva%o%gpéﬁ% %ealtﬁh &P?o@ﬁf‘?ﬁ%ﬂ”& L& Brrﬁﬁ'?g dransport

exawnnﬁpﬁln SO Sport —ass

aPSPRbRUfeRihEratng ea% weﬂowaﬁ washied thyea tmmesrwntbtsmkm-free
s tlanspon as@agh troertdry Firftlyf @B0d8 . of emtiigfdn $lufb%@fgea%ded to

n transport assa

|
@SSWW% H“)d tﬁgfaﬁ@?f? Y paéﬁ@rfi%tf&? thRy cells wagidatermiped in a
1¥lisAoBetd Isciotillatiori MGerlat@feamlfﬂﬁﬁWMEsld! | abel ed

e Sty T 40 B3P s 050 vae

t Bkt ICDGCa@ﬁr@iIOmeBhwas dstermised 46 fdlMdwsAf t er an
incubationtlrre of 60 mn at roomtenperature, the
reacti was, stopped by addition of 100 M/well of

sodi u %@'f‘?%ﬁﬁrﬂ“e ¥3kwy feruPllerinkibitpn. arkhiedshthe value

vel | wamasasded ihhiRe ablsBRSe Whit @uﬁ%hlﬂ@‘f fr?@%ured in sodium-
transport assg%/trbuffer Finally, 10

sci nti PYRPTSROrFRRSPairssay to 15 each wel |, and
t Be raBetHImmamdry of akenvalpe i fak o1 0% iﬁﬁlﬂltﬁ)d/\ﬂﬁhls is the value

reader TERSHI R 6 AEERRE O ibatnad®) RReBteet It Sphbep-free

of the’ﬂ‘amomeamuhdff@ C50 value, inhibitory

cgncenthRIARPS thWaRNBREE PAINES RS drbM°%F ihe 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: 0.057 1M

For comparison, the st'ructurally most similar compound from EP 1 169 313

~ was also measured. For compound 11a (from Example 5) of the formula:




20 1. Determnation of the value for 0% i nhibition.
This is the value neasured in the absence of
substance, nmeasured in sodium conprising transport
aﬁ&%ﬁ Saffer. 2. Determ nation of the value for 100%
i nNbPYY ORC9%RPs is the val uel6 neasured i PERERIRNOREE348

—-of -substance; -neasured--i-n-sodiumfree 25 transport
assay buffer. 3. Calculation of the inhibitory val ues,
i n percent, of the measurenents
carried out in the presence
of the conpound to be exam ng
it was then possible to dete
concentration at which t '
reduced by 50% (1C50 val ug).
(human | BAT) was found to be: 0.05Z&M 35 For

conpari son, the stBltt @Hl 1§ nost i | ar compound
fromEP 1 1694313 lwas @l solinmeas
a (from Exanpl e oft heyfo :

For conpound 11
v O 2007/ 009655 16

PCT/ EP2006/ 006848 SiN NH OHiOH 0 NDO H OH OH 11a
the 150 (human | BATPHwSfound to be: 0.319 M5
Conpared to this conparative exi?ple fromEP 1 169
313, the activity of conpound according to the
invention is 560% hi gher. WO 2007/ 009655 17
PCT/ EP2006/ 006848 Cl ains: 1. A conmpound of the

- f Brenifi a0 thupramIBAT) was found to be: 0.319 uM

9  Compared fo this comparative example from EP 1 169 313, the activity of
compound A according to the invention is 560% higher.




HO"I NCNI : H HO~Z HOOHN\ HOHOA 5 or a
phar maceutically acceptable salt thereof. 2. A
nmedi canment, conprising the conpound as clained in

cl ai . 10 3. A nedi canment, conprl sing the conpound
asa(:&éﬁ%ﬁgépQ%Sél aim| and at17east one fuPCH¢EP2006/006848
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cogpimses, as further 15 active compound, one or nore
conpounds which normalize lipid nmetabolism 5. A

medi canent as clainmed in claim3 or 4, which

cohpr i sAsonysourfdusfttne fomsdlae conpound, one or nore
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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 comprises, as

further active compound, 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 inhibitors,
antioxidants, lipoprotein lipase inhibitors, ATP citrate'rlyase inhibitors,
squalene synthetase inhibitors, lipoprotein (a) antagonists, lipase
inhibitors, insulins,  suffonylureas,  biguanides, meglitinides,
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7. A compound as claimed in claim 1 for use as a medicament for the
treatment of disorders of lipid metabolism.

8. A process for preparihg 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 hyperfipidemia.

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 preparmg a
medicament for treating arteriosclerotic symptoms.

12.  The use of the compound as claimed in claim 1 for preparing a
medicament for treating insulin resistance.




