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WO 20846032060t ed 3- (benzoyl ur ei do) - t hi ophen®QIEPRRN4/A0E893

nmet hod for the production and use thereof 10 The

invention relates to substittuted

3- (benzoyl urei do) t hi ophene derivatives and to their

physiologically tolerated salts and physiol ogically

functional derivatives. EP 0 300 972 descri bes

- Descriggg oyl ur ei dot hi ophenes havi ng pesti ci dal,

specifically insecticidal and acaricidal, action. It
is an object of the invention to provide conpounds

substlfh 3 BB Eal a3 e BN B mprign anc

use thefegparti cul ar exhibit a therapeutically utilizable
bl ood sugar-reduci ng action. The. invention therefore
relates to conpounds of the formula |l R5, C 20 R1 1

: r : r : ; G

The |@‘§:&ﬁ®lﬁ Sr'él_al’t%’tb é@sgﬁtef élﬁyﬁnghgp’é)t@ggﬁegg:dgﬁ%e? and to
their pEY$iolog(cally €agratbd hits 608 ph@diolg)icallykyhcticb@Dderivatives.

COQ( C1- C6) - al kyl , CONH2, CONH( Cl- C6) - al kyl ,

CON( (C1-CB) - al kyl )2, S02-(Ci1-C6)-alkyl, or the A

\ _ | I

cP 07 bes S ey iR S gt
insecticoial pha agaricidakpetiothe phenyl ring may in each case be

It is an object of the invention to provide compounds which make it possible to
prevent and treat diabetes mellitus. To this end, the compounds should in particular

exhibit a therapeutically utilizable blood sugar-reducing action.

The invention therefore relates to compounds of the formula |

R5 Cl
H II;I' R2
g YT s
O O ==
R3 »
|
where
R5 is F, Clor Br;

R1 is H, F, Cl, Br;
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up to disubstituted by F, d, CN, OH (Cl-C6)-alkyl,
O (Cl1-C6)-al kyl, CF3, OCF3 COOH COQ(Cl-C6)-alkyl or
CONH2; to R4 is H (Cl-C6)-al kyl, COQCil-C6)-alkyl,
S02- (C1- C6) - al kyl, SO2-pi peridinyl, S02-piperazinyl,
R2 (Cl- Gg)HaFkgl mznermz qoﬁpdaﬂ{ye c¢he cpdjsglyruogl Of, O- t@ Ce)- alkyl Cco-

pi peridinyl ring era2|nyl rrng ma

di sub(ﬂw@s)tai&ylbyC@OH CCOBE -Cr) alkyl - ONH(C-Ce-alkyl,

con rONCT Exbaebe 507 ﬁr&‘@%veaq‘?qé% e,

2a 2b, 2c or 3; N-NN-NN--lI OXOY2b202530Y
NNNNO NNZ 2c 3is 0 or is OH or
R3 (O C1-iesks afCayCe)-alk, 0@@@;@@ aunykysoz(c1-cs) a!kyi (C1 Ce) alkyl-

L\I gfgrgqegiyl éﬁ%@ 2%(;? gﬂg{ﬁ!l Whg}’ F\')( R!ar? Ir@'@d%ég in each case be

corrpqumtsdmfubbh@tédnbwﬂ a:ll Cwnﬂre @mecgtamwe (G@(Ué)cailkﬁ CFs,
are defined as follo Cl or Br; 3
OCF3, COOH, COO(C1 Cs) alkyl or CONH;,

R4 is H, (C4-Cg)-alkyl, COO(C1-Cg)-alkyl, SO.-(C1-Cg)-alkyl, SO,-piperidinyl,
SOs-piperazinyl, (C1-Ce)-alkylphenyl, where the phenyl ring, the
piperidinyl ring and the piperazinyl ring may be up to disubstituted by F,
Cl, CN, OH, (C4-Cg)-alkyl, O-(C1-Cg)-alkyt, CF3, OCF3, COOH, COO(C:-
Cs)-alkyl or CONHa;

A is a heterocyclic radical of the formula 2a, 2b, 2c or 3;
- ~ 0
N-N N-N N-N N
/i 7\ / N
Z
2a 2b 2c 3
X is O or NH;
Y is OH or NH;
y4 is OH, O(C+-Cg)-alkyl, NH,, NH(C+-Cg)-alkyl, N((C-Cs)-alkyl)z;

and their physiclogically tolerated salts.

Particular preference is given to compounds of the formula | where one or more

radicals are defined as follows:

R5 is F, Cior Br;
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R1

R2

R3

R4

RlLisH F, RisH F d, Br, (Cl1-C6)-al kyl, CF3,

OCF3,  NO2, CN, O (C1-Co)-alkyl, 5 CQ(Cl-0C6)-alkyl,

COOH, COQ(Cl-CB)-al kyl, CONH2, CONH(C1-Cs)-al kyl,
CON((C1l-CB)-al kyl)2, S02-(C1-Co6)-alkyl, or the A
radical; R3 is H (Cl-C6)-al kyl, COQ Cil-C6)-alkyl,
SOZ(Cl-ﬁG?:; al kyl, (Cl-C6)- al kyl phenyl, phenyl,

S02- pite yl': where the phenyl ring may in each 10 case

be up to disubstituted by For C; 15 R4 is H,

(C1-C6)-al kyl, COQ(Cl-C6)-al kyl, S02-(CLl-C6) - al 18/I :

S02- pigpdt,i Bi il ,Br, $02-Gui)-adeyhz i) OCF3, NOz, CN, O-(C4-Ce)-alkyl,

L o R SR I, SO -y
di subgig - .

o (1 @y e il S R ot er " Kyl o
CONH2; A is a heterocyclic radical of the fornula 2a,

2b, 2 3; N N- ~0= 2 3
o oS okl TR oEOPGr TR, SEHCES 168, (CrCo
Par t i eldyishepivef et eSOs-iHergl) WherO i pheédybtinghmay in each

formula'| where gne or nore _radicals are defined as
f ol | o®a@se benp togdisubstituted by F or Ci;

is H, (C4-Cg)-alkyl, COO(C+-Cg)-alkyl, Sog-(C1—C5)-alkyl, SO,-piperidinyl,
SO,-piperazinyl, (C4-Cg)-alkylphenyi, where the phenyl ring, the
piperidinyl ring and the piperazinyl ring may be up to disubstituted by F,
Cl, CN, OH, (C4-Cg)-alkyl, O-(C1-Cg)-alkyl, CF3, OCF3;, COOH, COO(C;-
Ce)-alkyl or CONHy;

is a heterocyclic radical of the formula 2a, 2b, 2¢ or 3;

N—N N—N N-N o
/ I\ /o (}_4

O Z

2a 2b 2c 3

'is O or NH;
is OH or NHa;

is OH;

and their physiologically tolerated salts.

Particular preference is given to compounds of the formula | where one or more

" radicals are defined as follows:
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R1

R2

R3

R4

RS is F;, RlLis F, R2is COON, COQ(Cl-Co6)-alkyl,

CONH2, CONH(C1-C6)-al kyl, CGON((C1-C6)- alkyl)2: or the
Aradical; R3is H (Cl-C6)-alkyl, COQ Cl-C6)-alkyl,
S2(C1-C6) -al kyl, (C1-C6)-al kyl - phenyl phenyl ,

S02- phenyl, where the phenyl ring may in each case be

up to.disubstituted by F;, R4 is H (Cl-C6)-alkyl,
CIIXCﬁStS)-aIkyI, SC2- (C1- C6) - al kyl , SOZ-piperidinyI,

S2- pi perazinyl, (Cl-C6)-alkyl phenyl, where the phenyl

ring, the piperidinyl ring and the piperazinyl ring

may bis fip to di substituted by F or (Cl-C6)-al kyl; A

is a heterocyclic radical of the fornmula 2a or 2b; NN

NN OX O Y20 2a 2b 25 Xis O or NH Y is OHor NH2;

and t &ecommy@o@(@gmwa;wt@mrﬂ @bﬁpil(mcs?bﬁéyﬁr@oﬂqcrcs)-
is further given to conpounds of fornula I h a

| east alybe, of thend radigalical s R2, . R3 and R4 is not

hydrogen. 5 The invention relates to conpounds of the
formula 1, in the formof their racemates, racemc

m Xt Ufse$, a{(ﬂ‘ @Qtzﬁkﬂn@ﬂ)mm% -afkyl S@(CL@G}-ERW (C4-Cg)-alkyl-
di ast ereoners and_m xt ur es er eof

r adi cahenylnphenyl,seBsphenphwdhere thexphany g may laeeach case be

eit heﬁp% H% ggﬁtu‘?&%y F?r br anched.

is H, (C1-Cg)-alkyl, COO(C4-Cg}-alkyl; SO,-(C1-Cg)-alkyl, SOz-piperidinyi,
SOs-piperazinyl, (C;-Ce)-alkylphenyl, where the phenyl ring, the
piperidinyl ring and the piperazinyl ring may be up to disubstituted by F
or (C4-Cg)-alkyl;

is a heterocyclic radical of the formula 2a or 2b;

SO
{
2a 2b
is O or NH;
is OH or NH3;

and their physiologically tolerated salts.

Preference is further given to compounds of formula | in which at least one of the

radicals R2, R3 and R4 is not hydrogen.
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: . usef ul
the inygnfippiass S

When radicals or substituents can occur nore than once
in the conpounds of the fosnula 1, for exanple A,
they may all each independently be defined as
specified, 10 and be the sane or different. As a

The imventien uelatss tf compounds @Iﬂme ¥arheuta 9 oinuibie! folyy sfahpitrrademates,
to the starting or basic npounds, pharnmaceutically

racemioMbryiesachpyie %n@tpmrﬁcam%alsy t@dh?'ﬁb"!a@t‘?f@Pm?éﬁi ,agg|m|xtures
theredtPPl i cations. These salts have to have a

phar maceutically tol erated anion or cation. 15

Sui tabl e pharnaceutically tol erated aC|d addition

al|ts, of th ounds or.di ng entlon re .
The a@‘é(l f%d'%'s i"h egﬁag%t'tﬁ%ﬂf&s éuég hﬁdﬁ eo‘?' Qefa'%f%ﬁ‘ chain or
branchydlr obrom c acid, phosphoric acid, metaphosphoric

acid, nitric aC|d and sul furic aC|d and al so of

organic acids, e.g. acetic acid, benzenesulfonic aci d,

benzoj c cit aci d et hapesul f onj c, aci
Whenfraﬂwﬁscoaéflgémaﬁnisom ORENG MAUF DA GNCRL ngthe, SUPRPHRAS of the
formu@clI Jor E2sthble ROty fhay AIF babh GRéEpaHdehtly B Géﬁné’& 'a@ specified,
malic acid, nethanesul’fonic acid, succinic acid,
and be theearveoridiffarentici d and tartaric acid. Suitable
pharmaceutically tolerated basic salts are amoni um
salts, alkali netal salts (such as sodi um and

As a cﬂms@qaen@@ i) highdralatee soRvilith cvBifRired abtthe (ﬁaﬂihgaﬁr basic
gnesi um and cal ci um salts), tronetanol &ﬁl am no- 2-
I

compay e B RETRGBUHCAIYp flpaea Sty ags PeriswAsHiabiey frnmedical
applicgtr orfd W{e@%eﬁlt@rﬂeﬂ% t@ﬁa@%ﬁhz{}gﬁcﬁﬂp%%&eﬁféhﬁﬁ' d¥cation,

unacce |'e anion, for ex
Suitablle bbmma:emncanuomatbdaacrdi’aﬂcmmrpsalm‘ oftthe conyemindaracesrding to

5705 OB aBaR R ki Hch 43 hIGIoE La{?@@cidam»@robromac acid,

0 ng QT t n
phospﬁaﬁé (OH’Clé Fr’ I cat |Sg)h£83%a$hgﬁ?§rﬁ1adp%y5| 0 ogl ca IH and aiso of

organrbuacrds,ormg cdeeliv atdid e 'bemzedetidfonin acd ebenzmcaagud, citric .acid,

cthanGHhE) S i S ekt Ve R o BERISAE Sl tcte
acid, IQéthfonY&"'béiB @B laRid, ‘?ﬁalﬁ,daélﬂ' ﬁiéti?édé%%lfbﬁzcaadi@%mmc acid, p-
human, 6to(d|rectly or indirectly) forma

toluene@mifsmm&mdfand@rtaimmd Butable rphacmiaceutiealiyjolarated basic salts

are ardHE R o SR AE L 881 ok SUBSHT80Aa BRI YSie), akatine

earth metal salts (such as magnesium and calcium salts), trometamol (2-amino-2-

hydroxymethyl-1,3-propanediol}, diethanolamine, lysine or ethylenediamine.

Salts having a pharmaceutically unacceptable anion, for example triflucroacetate, are

 likewise encompassed by the scope of the invention as useful intermediates for the

preparation or purification of pharmaceutically tolerated salts and/or for use in

nontherapeutic, for example in vitro, applications.

The term  “physiologically functional derivative” used herein refers to any
physiologically tolerated derivative of a compound of the formula | according to the

invention, e.g. an ester which is able, on administration to a mammal, e.g. a human,
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5 according to the invention, for exanple as described
in H Okada et al., Chem Rharm Bull. 1994, 42,
57-61. Such prodrugs can be nmetabolized in vivo to a
conmpound according to the invention. These prodrugs
to (dirBB8y OF immbecy} fhith actémpouhdVTRREVIBAMUTEO dhanCasTReUMtabolite
according to the invention can also exist in different
thereopol ynor phous forms, for exanpl e as anor phous and
crystalline polynDrphous forms. Al pol ynorphous
forms of the conpounds according to the invention are

The pﬂ?ﬁ@lﬁgm?dunbu’oﬁdlQiéi@@ﬂ@e@faléwmdllﬁd@@tmdm?mt@f theec@mpounds
further aspect of the invention. 15 All erences

accordjing da the teption.cirpexaraple) asfdessipad dn H. (drada ep al.. Chem.
Pharnfoﬂﬂl?qu§§) 491 §7h @fcﬁ“é?@dru@% G&%SBE' g'req% | C&I‘éﬁ irfWfo to a

hel'r saI physi

- compdunac hecardingd ltwatmwaﬂuoas Theser plogeudse meayn or Imay hm be active

context, an aryl radical is a phenyl, naphthyl,
the”BBWSﬁenyl t et rahydronapht hyl, 20 alpha or
bet a- tetralone, i ndanyl or indan-l-onyl radi cal. The
terms "heterocyclic ring" and "heterocyclic radical"”
The compduhm accmidingatd thehistventiam ywlan alsdiexist sn alifferent polymorphous
tero radi cal s ch derive from3 to

| | kyl whij
forms, 1 dHE ORI, A, APHIES, Hi SHYSRUNG palvBomlRs, Torms. Al

polym@ﬁi?:‘&ﬁs Hairgs Befie EERIpREALS @éc@r@%@fo i1 iﬂvéh%ﬁ ar€@ncompassed
sel ected fromthe group of oxygen, sulfur and

by themcppeg:éthe myention andisee erfughel aspeat of e anention.
"heterocyclic radicals" are acridinyl, azocinyl,
benzi m dazol yl , benzofuryi, benzothienyl

All ref&enzes @w@mw tob‘eammts)lof fommatlhr@fépta/bompound(s) of the
benztriazol yl, benztetrazolyl, benzisoxazoly

formulgenas sipskIibed iapoveg@ngealse b dhek St SOb/a%t%“aﬁaFinPhySlologlca"y
f”"“mﬁméﬁ‘(no lééld?s%ﬁbealHe?& qui nazol i nyl, quinolinyl,

gurnoxali nyl , qU|nucI|d|nyI,
chronanyl chronenyl C|nnoI|nyI

ecahydroqw nol i nyl , 2H, 6H—

In thisqeoRtaxbran ary radisal ie@ RRgAY oP@PBﬂW‘ ?mpﬁﬁnvl fefrafpdrgnaphthyl,
I lyl, 1
alphagFHeZ S t?':ﬂ{)ﬁé‘ géﬁlﬁ’?ﬁmﬁg ".V‘zfgny A ol yi |
3H i ndol yI i sobenzof uranyl, i sochrormnyl
j SQ

The 28RS rrRL ARl Sl SIsbbopeyp elate to hetercary
rad.lca!gimﬁgltékbc éT@éIR{?IOH Is wH?&P'EIbHVé'fFBrHﬁ to 10 membered carbon

roi soqui nol i nyl, oxadi azol
rings in Whi@a omadaranorQ/Carbmnzgtqmsdm laeeﬂ mplaced by one or more atoms
xadi azol oxa atzoleynl , oxazolidinyl,

select%q( f{gm @\e grggggg%mg%l}lsﬁfur and nifrog

Suitable “heterocyclic rings” and “heterocyclic radicals” are acridinyl, azocinyl,
benzimidazolyl, benzofuryl, benzothienyl, benzothiophenyl, benzoxazolyl,
benzthiazolyl, benztriazolyl, benztetrazolyl, benzisoxazolyl, benzisothiazolyl,
benzimidazalinyl, carbazolyl, 4aH-carbazolyl, carbolinyl, quinazofinyl, quinoclinyl, 4H-
quinolizinyl, quinoxalinyl, quinuclidinyl, chromanyl, - chromenyl, cinnolinyl,
decahydroquinolinyt, 2H,6H-1,5,2-dithiazinyl, dihydrofuro[2,3-b}-tetrahydrofuran, furyl,
furazanyl, imidazofidinyl, imidazolinyl, imidazolyl, 1H-indazolyl, indolinyl, indolizinyl,

indolyl, 3H-indolyl, isobenzofuranyl, isochromanyl, isocindazolyl, isoindoliny_l, )
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pyri m dinyl, phenanthridinyl, phenanthrolinyl,
phenazi nyl, phenot hi azi nyl ,7 5 phenoxat hiinyl,
phenoxazi nyl, phthal azi nyl, piperazinyl, piperidinyl,
pteridinyl, purynyl, pyranyl, pyrazinyl,

isoindglyk, oagaduinblimyl , (pymzmidazon), pyothzopd, ssy)mazkagli nyhorpholinyl,

Ild oxazol e,

rldo m dazol e ri dot hi azo
napht ny|octzywqrgl§%;qu159 inyk; d,qmdnaﬁ %

¥rol i ?ﬁgp(acﬁazolyl 1,2.4-

‘ oxadla?é[)}ri,gh%ﬁf bxadtgfblﬁb’rf 9'4¥$xad?é{idlﬂy§&az6lﬁﬁ@ﬁh)SQ{&H[W A% Lolidinyt,

roi soqui nol I'nf tetr roqui
pyrimidinlyl] , Z,mwafialn#ﬂa:hmyiyl phiehaathirgiinyl, 1, 2pBenadinyi az phghoethiazinyl,

phenosatgiial RayPaZy mht%ﬁ!%éw Pinstbagg. piveridiey apisriginvk puryayl

pyran%aﬁyﬁ%ﬁ%]l pﬁ')b%lkgh'dlnjlls p‘%‘/i‘éi&ﬁhylz pyr§20 r p‘}/rlﬁ)ﬂél'n%"pyndooxazole
nyllse ther 2- or 3-th ) ury is eit 2-

pyndomndam!eU pygdiothiesols, spyndmLunth.r pyrirhigimyds pesrpkmwln gyrrolinyl,

2H-py oYl xfoidy R R SR BR Y dtrabh BroRRB Moy B ieoatinoling,
6H-1 Zomaaaﬁﬁﬁ ﬂﬁétdlgﬁ VB S-t ﬁi‘adtdtwr Netemnsdiakest 122 5kRRdiazolyl,
mpound( s f or mu ﬁ ) ‘can al so be

1,3 4-tamaﬂ0§theth@myi Ariagntyi tﬁtaZ@h/ andixanth@yher active
i ngredi ents. The anmpbunt of a compound of fornula I
which is required in order to achieve the desired
Pyridybis @ither @8 3-adrfapirid . Thipapide mithep8noa3thiengs Fuiyl is either 2- or
factors, for exanple the 25 specific conpound
3-furylsel ected, the intended use, the rode of administration
and the «clinical condition of the patient. The daily
dose is generally in the range from0.3 ng to 100 ngy
Also ir@ctlyqbectadréythbr oanr8spandingl Noxidgs ok thatsy compdundegfemexample
bodywei for exanple 3-10 ngl kgl day. An
1-oxy- Enl‘?’rQ{/ g’hhose may, for exanple, be in the range
from0.3 ng to 1.0 ng/ kg and may advant ageously be
adm ni stered as an infusion of 30 from 10 ng to 100 ng
Also ingtudeid aregingly pe mutlipivbenzsiused islesivitivassoidhese hetaroeyrles.
for these purposes nmay, for exanple, contain fromO0.1
ng to 10 ny, typically from1l ng to 10 ny, per
The ccsmbburhd(%?rof thadolthdieall) danesise adnfifistbred Gh cdmatiREEon with
froml ng to 10 g of the active ingredient. Anpules
furtherfagiive ingrediesits nmay therefore contain, for exanple,
from 1 ng to 100 ng, and single dose formul ations
whi ch can be admi nistered orally, for 8 exanple
The aﬂh@bhﬁ‘bﬁ aotorappsnd &  formilaclowhithnis fei!fuuredatﬁpdmler ftb a&vhieve the
to, 1000 typi cal | from10 to 600
desnre@d?@lagmé effect ds rﬁfﬁmﬁeﬁ{wp@@ Aserfigsopf tfﬁe*ioa%)yf%fe%%ple the

specific compound selected, the intended use, the mode of administration and the

clinical condition of the patient. The daily dose is generally in the range from 0.3 mg

to 100 mg (typically from 3 mg and 50 mg) per day per kilogram of bodyweight, for

- example 3-10 mg/kg/day. An infravenous dose may, for example, be in the range

from 0.3 mg to 1.0 mg/kg and may advantageously be administered as an infusion of

from 10 ng to 100 ng per kilogram per minute. Suitable infusion solutions for these

purposes may, for example, contain from 0.1 ng to 10 mg, typically from 1 ng to
10 mg, per milliliter. Individual doses may contain, for example, from 1 mg to 10 g of
the active ingredient. Ampules for injections may therefore contain, for example, from
1 mg to 100 mg, and single dose formulations which can be administered orally, for
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abovenenti oned conditions as the conpounds thensel ves,
al though they are preferaldy in the formof a
pharmaceutical conposition with an acceptable carrier.
5 The carrier of course has to be acceptable, in the

exam;ﬁlémélﬁetsf@tcaﬂsull@ egaypesnthing for éxanigle, frehed to 1000 mg, typically
constituents of the conposition and is not dapagi

from {0, do (09 mg. dihe ﬁ‘é’“ﬁﬁt’i‘%tof formdachrmayebe rfﬁ@db@rgh@%aydof the

aboveﬂLen%ohbgubgnﬁ’ bRt &5 Iafﬂg cﬁg@i’oﬁ%ﬁ%am%éé\'}% Qﬁﬁ&ldﬂ ey are

na as a

prefertibly| tﬁttheV\lmlrmhofmyplwnmentléal ormrﬁp@ﬁtldim wn%% taccapia@hi carrier,
of the active i ngredl ent. Further

The caier P& cautset hattosba gocrRtablex mw%%gggﬁ cSmpatible with the
other bﬂﬁtk@érﬂg of tHd E&hﬁgoy \ ::mdﬁs Abt H%Eﬁh@ tb th% Malth of the patient.

maceut| ca ons accord e I nventio
The camier reay beda cedd by aliquidfor bdia MVmpFﬂialabhpmummmw with the

met hods whi ch, consi st essentially of .mxin
comPQU SHBHPUIO AR BAXRaS 45 % S Whians g contaip frozp 0.05 to
95% tgﬁﬂ/e@ht%f%é'aﬁiﬁbé ‘indred@Mr AR %ﬁﬂmme@w h@e substances
ccordi ng to the invention are those ar e
may dikewisel ebe f gresend] , incluging , furthgrc atompeunsisal of(fimrmulal The

exanpl e subl ua teral (for e
pharm SRl RHRSNAYE!derBRB 30 % Sh b oS 5B BloBuced by one o
the khBiha\RiRewatealtEl Nhidthadd OWhichl tdopeBRh EbSsent@lgt of mixing the
sui tabl e node of adm nistration depends in each
ingrediards withirharewselogically acasplable caAgrsandpr excipientshe
condition to be treated and on the type of the
compound of 20 formula | used in each case. Coated
Pharniageatitaltdopmsositishscacdoeding [tohe dhvemtion e rthmdeaWhmhsarersaJltable
al so enco assed béﬁt he sco&esof the inventi

for orgh, pgciql eFRRé als pegaraktior gxamp %@ggggtqqdcparenteral (for example
subcqulS‘s:og s REbRjReLId ShEbah A - mt%&@r@@ﬁa?ﬁ%éﬂr&hon although the

’reS| stant coatfings include ose acet at
most sihitshle atoele pbagminitratimnedependshnbeddct iadividual case on the nature

and sg%g mﬁo [ﬁ%ﬁgﬁhg&t&?%%l ate pathal a%&rﬂ%g 'tﬁ)e(] Ic%mpound of
formulgEtlhﬁ%d’ | #f SeachHidaR! %Bﬁéﬁnﬁéﬁhﬁlhﬁ@ﬁs camposted f Sfow-release

oral adm nistration may be in the formof separate

- formulations aré calsexenmonpasspd ubye dhe cwobet f the invegiionoPreference is

wen 1330 S 60 o A e B SRS e ressan

coatingd SAEIMEEONcAlulTEES PaBSat iphttiHlatRdUgsihpvityi r1@&13’4@!@3@0|:4‘ﬁthalr:\te
id; or as an oil-in-water or water-in-oil

hydrom%@ylmthmw@wmbame and amignic pelymars gfiynethacrylic acid and

be prepared by any suitable pharnaceuti cal
methyﬂ&{éma&?glﬁ Ch includes a step in which the active

i ngredient and the carrier (which my consist of one

' or nore additional ingredients)
Suitable pharmaceutical compounds for oral administration may be in the form of

separate units, for example capsules, cachets, lozenges or tablets, each of which
contains a certain amount of the compound of formula I; as powder or granuies; as
solution or suspension in an aqueous or honaqueous liquid; or as an oil-in-water or

water-in-oil emulsion. These compositions may, as already mentioned, be prepared

by any suitable pharmaceutical method which includes a step in which the active

~ingredient and the carrier (which may consist of one or more additional ingredients)

are brought into contact. In general, the compositions are prepared by uniform and
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are brought into contact. In general, the conpositions
are prepared by uniformand 9 honogeneous m xi ng of
the active ingredient with a liquid and/or finely

di vided solid carrier, after which the product is

- homogemeoead mbtingpo’éﬁmaac;tiveﬁngr@taﬂphm adiquad laet/ar dmebedivided solid

carrierg AL B Lol HBTHEHBTIRRSC (PEbeTRarY.y ol TABRE: Btahigt gan be

- producffl bé/'r ﬁ‘t)réé% %reﬂﬁépmébgg Saaed dragrla%hﬁasc%'ﬁ the Bompound,

prep tab eting t ound in"free-flown
optionalty it mneenanpbse aac*ohim‘tal mgrecig;erataulﬁsnp@sse@ntab?qis can be
i nder, lne di.l uent a

prepargiichy bRt e Spaund b tnuecie o SRS piowder or

granulgﬁc&ﬁlﬁ]al@hﬁlﬁééi wviftPh Qﬁrﬁ&aﬁjbti’i%aﬁf SR Afludt arsdI8PbAE (or more)
he pul verul ent compound noi steneéd with an inert

suﬁactawdaparsam:n ianswitable trag@chine nBbaper tatblets can be prepared by

shapinge L cnfRAE RS affel WP aBliFed fhh L Rushin a suitavi

mach,fq@_l ch contain a conmpound of formula I wth a
flavoring, customarily sucrose, and gum arabic or
tragacanth, and pastilles which include the conpound
neLd c g al :
Pharmigiefiodl" CEompaSoT "t 05 | Pl D P T RroRl  (sublingual
adminigtrafiosi inclode foaengas ewhich atorstdin @i sbrrmound ohdbmmaida | with a
. referably steril e agueous pre tions a co nd ..
Ravorit, " ¢GriamAI SUEFTOSR, APd. GHTBT QiAW o agRoant. S RABRIES which
includé"tl?é’@oﬁipo’ijhg ih natnei?l‘é‘?tdbéseé: 50618 k- qge-@t?nS %nﬂréfﬁ%r& bPB8crose and
are prefera . adm ni stered i ntravenously,
gum asdhitiough t he adm nistrati on may al so be subcut aneous,
i ntramuscul ar or intradermal as an injection. These
preparations can preferably be produced by m xing the
Su1tabﬁ=9ﬁlﬁ‘é’r%'ﬂé7béﬂtab§l M EE SIS féﬁllﬁai’&tbhﬂ agflinistratio® Hode greferably

sterile and isotonic with bl ood. The injectable
sterile agrpous preparatopia ﬁgmp@unﬁ @f forrvdad vmfplgewe@rﬁfqzr?bly isotonic

i GETE R SOE, Pl BUpIE tndle, SSRBBHINS e gevrey

adminisstbal infaveribiuly, allithelgR ke Ridehialstatiyn imay dso bersubelitaneous,
singl e dose suppositories. These can be prepared

intramuscylag op intEadestAsl asfan frjeelinn Thegie ArepREatignseare prgferably be

prod uc%%ind BG83 the Ll GHd WifhS watr aftiaRkfgC B RoRilohebbtained |

sterile and isotonic with the blood. The injectable compositions according to the

invention generally contain from 0.1 to 5% by weight of the active compound.

Suitable pharmaceutical compositions for rectal administration are preferably in the
form of single dose suppositories. These can be prepared by mixing a compound of
formula | with one or more conventional solid carriers, for example cocoa butter, and

shaping the resulting mixture.

Suitable pharmaceutical compositions for topical use on the skin are preferably in the

form of an ointment, cream, lotion, paste, spray, aerosol or oil. Useful carriers include

- petroleum jelly, lanolin, polyethylene glycols, alcohols and combinations of two or

more of these .s_ubstance_s. The active ingredient is generally present in a
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shaping the resulting m xture. 30 Suitable

~ pharmaceutical conpositions)for topical use on the
skin are preferably in the formof an ointnent,
cream lotion, paste, spray, aerosol or oil. Useful

concerfratibg 'of foff bud® 15%! EyOW%o!tWtjo? khey goﬂggﬁ%itibﬁ’ Preferab#y ?%1 0.5to

pol yet hyl ene gl ycol s, "al cohol s an I natT ons o

2%. or nore of these substances. The active ingredient is
generally present in a 10 concentration of fromO0.1 to
15% by wei ght of the conposition, preferably fromO0.5

TransHermaYadrhimteARINTR! aRATbAssibIealdMAbIeS pRhfRadRREP tBmpositions
Sui t abl e pharnmaceutical conpositions "5 for ) '
for transdegaalranplicaions owy kmin the fase phsingle plastars which gre suitable

I rs, which ar itabl e f.or l.ongztgrmcl.
for 103! BiotB, SPnBE iith T “tomaB o8t | Bt PRUBRf Such plasters
advarRagsdushys conthifnthad aetivd Yingidisntnint e aptibNally buffeeb® Haueous
in an optionally buffered aqueous solution, dissolved
solutieth (digsolved padéradispesedaihasi adhesivelios pliseerged inga polymer. A

sutab R ot LA SRCALEE! 1500 S 3o By o

approRY@ee td5¥%%A A pariicuidamaesman of ableasinepthaGictibe iagtddient is by
ingredient is b el ectrotransport _or iontophoresis, .
electrgleangport; 0h ci@ntqriioresigumsise desert r fRscexamplg, in Pharmaceutical

Reseé?@ﬁeﬂgﬁ'ﬁwz((‘i@%).?’w (1986)  Further useful active
i ngredi’

ents for conbi nati on products are as foll ows:
15 Al antidiabetics nmentioned in the Rote Liste 2001,

B o T T R
Al aritfidbetios afmehBbnsd NAr the tREteCNRBC20B1N! cAbplche12CtTHY- can be

The active ingredient conbination can be adm ni stered )
combiggd hwith bifies epitpatads afithei rewiand abeording de the invention, in

a0 £di L Q. th tient or.in the for f . . .

particqBfs R SO Bk Fntcior e ofcldtty e aggve ingredient

combidatiory ecdn Gee didedihBtated pitRse by sapatelphadmiiistetihgathe active
preparation., Mst of the active 1ngredients |isted

ingredigits th e patiet o dn Ha Bsevol eprlypatipe presuats inwhighaapliurality of
ccive e HEEAT A 1P APEcol BoHOPRBIRR, Mon o the acie
ingrediardsi| listed eheresribelen, afordisxlasad einL AUBRsDictiohase of USAN and
InternqmjA{g\A)Nrél @2&5 Coe’rg,(giégP?lgﬁmégggéia,f I?{%tcl_(\%ﬁé 2001. nsulins (see
Antidiabetics include insulin and insulin derivatives, for example Lantus® (see
www.lantus.com) or HMR 1964, fast-acting insulins (see US 6,221,633), GLP-1
derivatives, for example those disclosed in WO 98/08871 of Novo Nordisk A/S, and
orally active hypoglycemic active ingredients.

The orally active hypoglycemic active ingredients preferably include sulfonylureas,
biguanidines, meglitinides, oxadiazolidinediones, thiazolidinediones, glucosidase
inhibitors, glucagon antagonists, GLP-1 agonists, potassium channel openers, for
example those disclosed in WO 97/26265 and WO 99/03861 of Novo Nordisk A/S,
insulin sensitizers, inhibitors of liver enzymes which are involved in the stimulation of
gluconeogenesis and/or glycogenolysis, modulators of glucose uptake, compdunds
which alter lipid metabolism such as antihyperlipidemic active ingredients and

| antilipidemic active ingredients, compounds which reduce food intake, PPAR and
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25 derivatives, for exanple those disclosed in WO
98/ 08871 of Novo Nordisk A%, and orally active
hypogl yceni ¢ active ingredients. The orally active
hypogl ycem ¢ active ingredients preferably include
PXR agbristsyhnd erdive ihgaadentdi whith astobn tthei A€B-dependent potassium
oxadi azol i di pedi ones, thiazolidinedi ones, glucosidase
channehff tetksta cell$-ucagon ant agoni sts, GP-1 agoni sts,
pot assi um channel openers, for 30 exanpl e those
di scl osed in WD 97/ 26265 and WD 99/ 03861 of Novo
In oneNembbdimeiit Sf the invention sthestdmpeursds ofrthe lidnmmnia |<afre adwenistered
nz ich olved in the stl ation
in con@m%ﬁwgg H¥iGraRse dgpgﬁésgeﬁ@rt%ﬁgc o M asIaEn gfuvastatin,
prava:&laﬂﬁ qaeasvtaﬁﬁkaonfa@,mw '&@ﬁva&ﬁhﬁ Wo@h\tlﬁsrtaiu‘l pi d
met abol 1 sm such as antlhyper I pidem c active
i ngredi ents and antilipidemc active ingredients,

i,ch.reduce food intake, PPAR an 1 PXR . .
In oneBRPYAtEnS 8 56 VEEURR e ot afthedeiaria  pge administered
in coMbifizAPRENABNta RALRSIEM alsdtipits iRhibitEE Rt éxéﬂp‘lé ekéhmlbe
one enbodi nent of the invention, the conpounds of
tiquesfdes pamadMeside. adni ni stered 5 in combination with an
HMGCoA reductase inhi bitor such as sinvastatin,
fluvastatin, pravastatin, |ovastatin, at orvast atin,

In oneC&rmbudiniatitiof the sevticn athercompbunde ofthe fbrimuia | afe hiministered
i nvention, the conmpounds of the formula | _are

in compiRgtiarswith aPPAR gampiaagerist fpr sxamplforasigidazane, pioglitazone,
JTT-5 Jpsgf@é i nhibitor, for exanple, ezetimbe, 10
I'guesi ,'panaqueside. In one enbodi nent of the
i nvention, the conpounds of the formula I are

adnj ni stere n copbi nati on wi th a PPAR
1 one SRR ol B b St s ot BRI o sciministor

in comblratRifwitPPPAFE cﬁﬂ’p é?:"c{{ %x%ﬁﬁgrnu 95% EPe7647.

I nvention, the c are
adm ni st ered in conbi nat| on with PPAR aI pha agoni st

JPORE AP R TR AN -

in conﬁlﬁﬁht’tbﬁtvﬁﬂ'ﬁd miéd Pmlm/gmnva g%)ﬁlsm féf?cb GW 15386,

amma agoni st, for ‘exanple

. AVE SME & B 1M/A\GB HB47 00T 88 d@é@@b&%MCWfWﬂﬂ@§31EQ§NS 11490,

DE1O‘F5F7/3HS 11490 DE10142734. 4.

in one embodiment of the invention, the compounds of the formula | are administered

in combination with a fibrate, for example, fenofibrate, clofibrate, bezafibrate.

In one embodiment of the invention, the compounds of the formula | are administered

. in combination with an MTP inhibitor, for example, implitapide, BMS-201038, R-

103757.

In one embodiment of the invention, the compounds of the formula | are administered
in combination with bile acid absorption inhibitor {see, for exampie, US 6,245,744 or
US 6,221,897), for example, HMR 1741. ' |




10 -

15

20

25

30

.1 n one enbodi nent of the invention, the conpounds of
the fornmula | are admnistered 25 in conbination with
a fibrate, for exanple, fenofibrate, clofibrate,
bezafi brate. In one enbodi ment of the invention, the
In onecmipadinusit of tHehimvéntionltbe coapauadsiofitisé Gradila | are administered

onbj nat i on w . MIP_i nhi bi tor._for exarrpl e,
in combjipgtionwitya C%%Jéuﬁ@sforﬁxamq# 485 n one
enbodi nent of the invention, the compounds of the
formula | are admnistered in conbination with bile
in oneambbditvent pf theninvehiidri, ttbe cOompauntisof dxafgrheila UsSre administered
,.245, 744 or S 6,221 897 for, exa 174
in combingan moa.npﬁwweeﬁﬁeawﬁv%ﬁqreﬁnt éeéawyw& ststyramine,
colesel/BRndormul a | are adm nistered in conbination with a
CETP inhibitor, for exanple, JTT-705. In one _
embodi ment of the inventi on, the conpounds of the

In onemmme@t g |Qg?|atl%§% 88mpou38§og§'§rﬁqr@% a Wé}ehagministered

in corfiiRbeSH Wil 418, LDIC Ge8sstoe ! infucdm f(sﬂa‘lﬁ ESBO3UNBIY), Gbr tdi@mple,
i nvention, the conpounds of the formula [ are

HMR14d#i HMERB86d in conbination with an LDL receptor
i nducer (see US 6, 342,512), for exanple, 10 HWVR1171,
HVR1586. I n one enbodi nent of the invention, the

In. one@ml’mdjméat of tHehievéniion) ltke tompeuadsiofitisd foredila | are administered

i nation with an ACAT i nhi bltor for exanpl e,

in COF"%‘P%%H‘ an AGAT fiibitaroiaieraRPlefavagENPRvent i on, the
conpounds of the fornmula | are admnistered in
conmbi nation with an antioxi dant, for exanpl e,

In one @dhddiment of theoineertivhy dhereanpolindé ef they fmniudan] atchadministered

in com@%ﬁﬁ%ﬁbﬁ'ﬁ@}’ ﬁX’égﬁ%a I i @P’?agé% Liegi tiop, for

exanpl e, NO 1886. 20 In one errbodl nment of the
invention, the conpounds of the fornula | are
In one aacmltadmeet ofithei inveniias, fhe compaunds afi theTferaiula hare agmindstered

in compiiRn il 2 iBPRR e ESes TR RS P LTSS ar o

adm nistered 25 in conbination with a squal ene
synt hetase inhibitor, for exanple, BM5-1 88494.

In one embodiment of the invention, the compounds of the formula | are administered

in combination with an ATP-citrate lyase inhibitor, for example, SB-204990.

In one embodiment of the invention, the compounds of the formula | are administered

in combination with a squalene synthetase inhibitor, for example, BMS-188494.

In one embodiment of the invention, the compounds of the formula | are administered

in combination with a lipoprotein(a) antagonist, for example, C1-1027 or nicotinic acid.

In one embodiment of the invention, the compounds of the formula | are administered

in combination.with a lipase inhibitor, for example, orlistat.

n one embodiment of the invention, the compounds of the formula | are administered

in combination with insulin.
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| with anagkive %‘Qéﬁ‘

In one enbodi nent of the invention, the conpounds of
the formula | are admnisté¥ed in conbination with a
| i poprotein(a) antagonist, for exanple, Cl-1027 or
nicotinic acid. 30 In one enbodi nent of the invention,
In onetemebadimentttls compdundswfrthe doimuelad smemdmisistared in combination
r ex

nati o with al e blt npl e,.. ..
with a SQTaBIGLER. ToF Sy Blb T iden Blibens Ahickn Bl A e adimepiride.

n one Rdhit C’cﬁetci&ﬁnﬁd?fn'&lcff the géﬁnlﬂgmd?é %H?rgﬁigteréa in Icq;c'mbmatlon

ination with 'insulin I n one enbodi men
with a b@mﬁu@@dﬁorcﬁxam;ﬂefmetfutmlnl are administered in
conmbination wth a sulfonylurea, for exanple,
tol butam de, glibenclam de, glipizide or glinepiride.
in yet 'dho@tﬁ@r BrbRAIrABAY thé %ﬁmﬁﬁ tlﬁ’é fofRulROr Bk %dlmlﬁfs%red in
adm ni stered i n conbi nati on a bi guani de,
combiratimplid) armeegliiniden forexamplet r@ag!lh@e enmbodi rrent the

in onecgg%q?qﬂﬁfe%g%ﬁ}c?&%%:q% tbﬁ?car@tﬂgg] ol %tgﬁ'ﬁﬁgtered in combination
with 4 egagrdiiini®liond) goe éﬁ@ﬂﬁlﬁ@ﬁoglaidi@néonﬁgmaﬂén@f pﬁlbglltazone
formula | are administered in conbination th

rosaglltamla&z @r ﬂ'éﬁ re@peHeds disclasesnip WO By 40Py aa‘d?re Reddy s Research

Founc . | 350l S 5Bye 3768B4 P2 metnony-

' phenylﬁheﬁgt]%iﬂmandaﬁmﬁoné.n particul ar

in one %ﬁéécﬂ%é%ﬁ %@Bﬁqu%_ngé A :tﬂg l{_fér&qcia il PG %Bﬁﬁ%gfelﬁégm ggltn%mation

; glt‘hq‘_ G 4y él{%:‘.ﬁ f are

wrtharg ni sterséedhﬁﬁ"tgg Iona 8% 'ﬁ\/ﬁ?ﬁr%ﬁ%r guc:05| dase

In one ienitbduditnent, thercomfmmbe of ithg fornalla @raraedrrbms@redm tombination
one enbodl h‘ege conpound of the formula,l

Asthanitaa A -ﬁﬁ%’?ﬂ%ﬂ%ﬁ'%?‘é@ﬂ@ﬁkd the
beta &ﬂls(:h &Ct&agfhlé,th{%-ﬂ?arH%engﬁ %]t e ggﬂalﬁmvnﬁilm%mde or

et ac or exanpl
repagligldebencl ami de, gl pi zide, gli rrepl ride or repaglinide.

In one SRIHTEEBE e (CAMASBR o1 o0 B a eFE ABMUNBHRLR i eSippination
with mb@tlﬁp&w&h@ﬁﬁgvérﬁgﬁﬁm coﬁﬁbuﬁd@nﬁ& %xiaﬁhple in combination

onbination wth a sulfonylurea and netformn, a
with a sw!fro@murm enda mettacan 03 ssulfoaplugea rdnde agaroseprepagiinide and

metforr'nﬁ Hﬁl"ré' %rgd ?r ngppﬁg%éggulm' S’ lrr{er%fo?l%gn rﬂ?sul?l éﬂcptroghtazone

insulin and lovastatin, etc.

In a further embodiment, the compounds of the formulal are administered in
combination with CART modulators (see “Cocaine-amphetamine-regulated transcript
influences energy metabolism, anxiety and gastric emptying in mice” Asakawa, A,
etal., M.. Hormone and Metabolic Research (2001), 33(9), 554-558), NPY
antagonists, e.g. naphthalene-1-sulfonic acid {4-[(4-aminoquinazolin-2-ylamino)-
methyl]cyclohexylmethyl}amide hydrochloride (CGP 71683A)), MC4 agonists (e.g.
1-amino-1,2,3,4-tetrahydronaphthalene-2-carboxylic acid [2-(3a-benzyl-2-methyl-
3-ox0-2,3,3a,4,6,7-hexahydropyrazolo[4, 3-c]pyridin-5-yl)-1-(4-chlorophenyl)-2-oxo-

ethyljJamide; (WO 01/91752)), orexin antagonists (e.g. 1-(2-methylbenzoxazol-6-yl)-
3-[1,5])naphthyridin-4-ylurea;  hydrochloride  (SB-334867-A)), H3  agonists
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insulin and |l ovastatin, etc. 25 In a further

enbodi nent, the conpounds of the fornula | are

adrri nistered in conbination with CART nodul ators (see
" Cocai ne- anphet am ne-regul ated transcript influences

(3-cyclehexgyl-(wd-alimethyint 46 F-etmhadoig alsizo[45-eftiding-yi)propan-
ce" Asakawa rmone and Met abolic

1-one relar AR, 200N SDETL0E " 5NE) FRPH atiRBoANGENETSs (0.
. [2-met§%rl?£? E 4ﬂy}1nﬁﬁriétﬁflﬁhén?|?‘?i—g‘i‘?f%%ﬁz%)ﬂugr&nA -yldipropylamine

qul hazo

(WO 001868586))¢c CROBPxaritagotigts} (@ng. deobyrtinh alrbooriid eagoBis®s, B3 agonists
71683A)

©9. 1 am ﬁ@fh%%%@ﬂi s aeHIRh Y- 31242 Beliyetiyt-H-indol-
-ylox\get@ééﬁgbﬁahy ; d?oéfﬁér% g \ﬁrcgﬁg]-@%%é)), MSH (melanocyte-

opyraz
stimulatings- yxb)mdmé)4 agonate, pOCKA ) eooists  efelyl | EH4H4-chiom-2,5-

dimethoxyBher I S SR er P g D 2or-yiaibamoyil5,7-dimethylindol-1-

yllacetis Eéld%fﬂ@@maﬁéf & qic‘ﬂ:t @aﬁ'(W@aBQIWG?P hde®biohth reuptake inhibitors
(SB-334867- A agoni sts

{e.g. qt-:acf@;fblr@nme),l n:ux@d, s&rgtqmerglo and noradrenergic compounds {(e.g.

wo ogfr 5, st BRI b 3@ty Befeo B vprssaEnsoggc acd

salt (W 12gem 151 BonﬁBEwﬁﬁg@m‘iQt%l Yafari® aBitagonists, growth hormone (e.g.
[ 2- met hyl - 9(246tr|msthylphenyl) 9H 1, 3,9-triaza

humanogeayth - RArmansy ogiAve h@mm\medﬁﬁmggwoumﬁ (Qﬁbenzyloxy—1 -(2-
dnsopragglaprg&e?t@ﬁ{:&%a%olw ?c&o&h&(?’r)g 1Hf|§&ﬂllrurcg[ﬂﬁa%%%£b§£<§mc Ofcid tert-
butyl ééten_\,(wmeomwsspsg URH- 20oRist? Ged, fomexaingle, EP 0 462 684)
i ndol - ﬁ% )eth m no .hanol | drochlﬁ%l de r$1V\P L
uncou !["ES@[@?H (9 eﬁeep iR Agenists n&¥amp ee,
Danielwon‘ﬁélhﬁnﬂcﬁ?ﬁsﬁw E’g' SR%Fﬁﬁsé&a] é%ﬂirbﬁ§(4\7|£m&r%r§s& Patricia.

oxyphe cyc xyl et hy
Leptin |@mrsteaﬁ| aancbianinaw #pryoach doi thet ngdtimend| of lebasityaduge of the
Future '@[03 Ifl ﬁé gﬁ C! d ?lstgém ggl(ér%?nzo@r)ptme Doprexin),

npasefaﬁpgfa%@thhsbﬁmsrx@)g w0<@d/49569} FRAR h%cﬁJlﬁtB?’s (e% WO 00/78312),
noradrenergi c conpounds (e.g. WO 00/71549)

RXR magltaterssorellg-B agqresist hyl benzof ur an- 7-yl ) pi per azi ne
oxalic acid salt (W 01109111), bonbesin agoni sts,
gal ani n antagoni sts, grow h hornone (e.g. hunan

in oneg%mgbbmlitfﬁtr@mma u%ﬂ%h e BERe - dtiveaipgretisstnigolepds; see, for
enzyl ox

exampif, i E@fﬁﬂﬂﬁﬂ’%ﬁﬂm&lﬂ Hyarapputisge of deptingi hgalvadar, Javier; Gomez-

perobl, PO FRRC SIS Koy o i, Pighthsdnegs’ oo
2(10) 0824822, uncoupling protein 2 or 3 nodul ators, _

| eptin agonists (see, for exanple, Lee, Daniel W,;
Lei nung, Matthew C.; Rozhavskaya- Arena, Mari na;

" In one EhibotfinehBtfd Giidr active ingredient is dexamphatamine or amphetamine.

In one embodiment, the other active ingredient is fenfluramine or dexfenfluramine.
In another embodiment, the other active ingredient is sibutramine.
In one embodiment, the other active ingredient is orlistat.

In one embodiment, the other active ingredient is mazindol or phentermine.
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Leptin agoni sts as a potential approach to the
treatment of obesity. Drugdsbof the Future (2001),
26(9), 873-881), DA agonists (bronocriptine,
Doprexin), 20 |lipase/anylase inhibitors (e.g. WO
In onEDémbOEmeqt BreAsompdunds of the( brl@uimmﬁmaw'ed iRXRMmbination

with JiRaEn Tt melRre nBrtaN, s qIEP RS, LPPeigtntalofbee. for
it |

examé!%{)ﬁaﬁ@@%;?vgaomﬁ&. JeY@‘Sac';L Tdr B?s‘”}f%ﬁwos. bligh Ry dreiiment of

hyperélbstoriiomEneDVENGES ISTHERARY @DaH rsep ) agf(o), 230-6.)

Caronynisa keratyeontaisiaa pissiict suiesin SLHaE. Bt Speciaties &

Food ﬁ\;}&g?@&ﬁfg BfabH,! I‘i‘ldﬁgﬁleﬁﬁﬂ@ﬁbﬁﬁ&t 659P6 RhARUMAAAINYE Combination

ient is fenfluramne or dexfenfluram ne. 30 In
with Gaminte® ésripmssidatin bhe pmbaratmt v ebyi sgpachtenadmgistration of
S|butran1ne I n one enbodi nent the®other activ

compoynsiseal e farmua | e fraromaon CARRGH it alspHe ke adripistered in
51
v o KB Sl RAEL oo ) AR 1

adm-ni stered in conbi nation mﬁth dietary fiber

material s referabl |nsolu e (iet fiber .
1t wil bt GRrariated At A1k SULBIRSOBTPIGaIRSh P Ealia, FETPPYNgs,aserding to
L
or mofeehHiber phanraeéc)lpgeany acyvesslc]wtams lss‘egarded as bemg covered by

duct. |jed by Nut
the soRf B praAcayLe B hrBees MRIBR nor odi ent < G

| ndustri epark Hachst, 65926 Frankfurt/Min)).

Conbi nation wth Caronax(r) IS possible in one
preparation or by separate adm ni stration of

compounds of the formula | and Caromax. Caronmax(r) can
al so be admnistered in the formof foodstuffs, for
exanpl e, in bakery products or nuesli bars. to it wll
be appreciated that any suitable conbination of the
conmpounds according to the invention with one or nore
of the abovenenti oned conmpounds and optionally one or
nore further pharmacol ogically active substances is
regarded as being covered by the scope of protection
of the present invention. 15




16 3 QJ-~ CH3 CH NO 1886 H3C CH3 OH 17 The exanpl es
recited hereinbel ow serve t16 i-llustrate the invention,
but without limting it. In a simlar manner, the
conmpounds of the follow ng exanples were prepared: 5 |
Ex. RBRIR2ZR3R4AM P.. | dFFN-N HH236.1 0 0 2¢ckREN-N HHResi n
0 NHEH3DFFCOOHH\ /227.7 - -s-~v 4dFF9.9 OHO
/CHS

CH 0

3 0 '/\N

OH N
NH CH, HC CH,
S\[H\CH ‘.
* CH, OPC-14117
O CH,

5B-204590
kﬂl\ =
\ /\
NO-1886 0 _ OH
H,C © CH,

/ Cl-1027
o
P/ O CHS
0 | HC._0,CHs
)
\/
BMS-188494 CH,
0
CH,
O OH
| "
N 0 \l N
0 =
Gl 262570 = |
2

0

| oM
0
N 0 o7 H




5FFCOOMeHH 6 FFCONH2HH 7FFCOOVEHSO2Me 8 FFCOOVE HQF
9FFCOOMeMeH 10FFHCOOMEH 11RFNO2HH 12FFCOONSO2PhH193. 5
13FFCOOHSQR2i Pr H164. 8 14FFCOOVEHPHh208. 6 18
15FFCOVEHPh204. 8 16FFCONH2Ht er t - But yl >300
The exaAheONEHRNRsiethbbidr SONED-iBed tFd8 Ohe’ :dvenhon 1tﬂJ‘T'\_vmi‘r*\fout limiting
) -MeH- SN NMe 225.8 O0 -S-N 20FFNH o 188.
it.  21FFCOOHHPh226.5 22FFCONH2H3- Thi enyl >300(decorrp )
23FFCONH2H2- Thi enyl >250( deconp. )

In a similar manner, the compounds of the following examples were prepared:

R5 Cl
"
R1 \ﬂ/ g
O O =
R
3 R4

Ex. |R5 | R1 R2 T R3 R4 m.p.
d |F | F N=N H H 236.1
/QO/\QO
2c | F | F NN H H Resin
' Ao»\NHz
3 | F | F COOH A - 227.7
4d T F | F 0 H Q 219.9
% +O
5 |F|F| COOMe H H
6 |F| F| CONH, H H
7 | E | F | COOMe H SO;Me
8 |F|F| COOMe H O
F
9 |[F|F| COOMe Me H
10 |F | F H COOMe H
M F|F NO, H H
2 [F[F| COOH SO.Ph H 1935
13 | F | F COOH SOLiPr H 164.8
14 |[F | F | COOMe H Ph 208.6




24FFCONH2H\ / >300 - 0-0- Me 25FF- CNHF>200( deconp. )
26FFCOVEHH180( deconp. ) 27FREONH2HQ F237.2 28FFHF H \-d
29FFHCOOMBECOOME 30FFHPhH 31FFHFH 32FFHMEH 33FH N
HH219. 8 N , N 34FFHHPhenyl 178. 7 35FFCOOHHH214. 8

15 PB§CHF A tod208. 2 Iy 37FAN - N T FZI50d g N 19
The lef f ecti veness df the compounds was tested as

16 [ &l ljols G%N@Qn phosdfor yljaseeraBatdi vty t es005 The

af f ct coppounds—on fha ‘r‘f[\llt\l nf ha ACtA-\-e form

17 of EI 50 agep(?)rﬂgéphoryl dHe PH T >300
18 | F CONH, H @ >300
19 | F | F L N H _ES? . 225.8
S I/
20 | F | F H 9 188.1
, - ) RN
' 0]
21 | F | F COOH H Ph 226.5
22 | F|F CONH, H 3-Thienyl | >300(decomp.)
23 | F | F CONH; H 2-Thienyl | >250(decomp.)
24 | F | F CONH; H <:> >300
O-Me
25 | F | F -CN H >200(decomp.)

F

27 | F | F CONH; H . 2372

26 | F | F COMe H H 180(decomp.)
28 | F | F H EF H

29 [F | F A COOMe | COOMe

30 | F|F H Ph H

31 [ F | F H \jt> H

32 |F|F H Me

BF(A[ T} i A 519.8
. N7

34 | F | F H H Pheny! 178.7

35 | F | F COOH H 214.8

37 | F | H 5,"‘"\‘\ H 217.8

H
36¢c | F | F N—N H 206.2
7
/An’N _—@_F
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(GPa) was neasured in the reverse direction by
"nmonitoring the synthesis ofiggl ycogen from gl ucose

1- phosphate by deternining the rel ease of inorganic

phosphate. Al reactions were carried out as

duplicate determnations in 96-well mcrotiter plates

io (half area plates, Costar No. 3696), and the change
The effectixbsespol ibe comnpolwsisswagitasted asfoltdves: f or mat i on of

the reaction product was nmeasured at the wavel ength

. (£§P% iy | ti skan Ascent Elisa Reader
Glycoie%gygﬁ s%erwgsé%%nqt'gﬁg é\éfl n order to neasure the GPa

enzyme activity in the reverse direction, the
conversion of glucose 1-phosphate to glycogen and

The effad 06 5AMPOBAES SRethe ARG aklivgyioRAT Tl¥sogenangsphorylase

(@Pa) JfkeR eI TS glerts oiioASES ot g SHsis ot gycogen

from dlineoseol {phwispbaten biyf detetminirgg tHrmrmleagéymfogergamc phosphate. All
h I I .7 f
reactlorggggl renorc)érra;ﬁ%epla{,% qrjgglé% @tér‘éﬂﬁ@am' mn nghg6@2q]ﬂ?qigrotiter plates
f [ :
(half a%é?%&%@f%%ﬁogrgﬁﬁ 8696 a‘r'lgj t@@ cll’r?uaﬁﬁ/lé EDTASOJ;%[O“ as A consequence
of the demnmatmrhektheo re)aamae pmotiucteWas onaaswed eattthatwmelexﬁgtha Gspecified

betow 1 8 Miarmhstar: BEs Hiddentied Shata Filerdhbroo) “anc

In ord&@d8ithb@8urefthS M4 &nz egédtﬁlﬁﬁwtheT%ﬁkrﬁlﬂﬁéétf&ﬁﬁhé\@bﬁversmn
prepared as a 10 solution in DVSO and diluted to

of glumep‘cvpb\pwhaiafteegly@ﬂeunt argh inprggic hasphate wapirgeasured by the

generaﬁ% er & fsd dallgEﬁlger%f By ngh%%ogwcgsgqqa%s%ﬁghﬁe%an J

Bloch@h SI@?HJQJLHM&QT) 246-364) wi:th mé hll@wmgghmmnons human glycogen
phosphoryl ase a 25 (10 _#)rotel nlm). and 20 of
PhOSPQO@aﬁﬁI @jl(tﬂfc%’@"iplﬁh%]ﬁﬁ'ﬁt"@ 0 I@e%@fapﬂﬁﬁlﬁ'e/ i (t“H@ntlS Pharma

Deutséftind’ ?'%s}tq A r@%%ﬂw Bpﬁérpé‘&[:gé)ﬁ%gzg; | tﬂ"@y@%’r%?ﬂ%pﬁite pH

t est erm ne
7.0, 1 mMﬂ:'d?DTAdndH omMTditHlothoéifdl)Sehs d'ﬂbmdﬂc»(a la:bacematlon of 10 pg of

proteirigf Y38 siien s GRrAM E%E?aﬁéﬁf &80 iy Rl REmdf Bl 2.5 mu

MgCIZGf-Iz Sgsna%raa&falnm Pbf Q&H@&Eﬁ‘&‘t sﬁg%tag%é‘g\{é'f@&é?)ared as

hinzel R Pal m hem 19
a 10 nﬂ’@@(Oil)ﬂOD?(BL I;'L)M@Ovartd]dlltlted fto | 9CopMnyith rooiffief isohutioonk: Tad0 i of

tis sofiod dhe st 10 4 o8Bz e SR Al ' Bylier SHhh  anc

5 mgln‘ﬂfof% ef, addekd P0 pPoP4 sefutibRf B SbgeripRosphorylase a
59 BEe

Af t er m nutes of incubation at 45 e absorption

(10 pgwh groteidulanda?0 pBol2. ﬁrmMTgiuq@seeﬂfﬁhﬁJ@pha@ E[aelt@sgmlye of the

| actlwtf%?obl%oagn bﬁgspﬁ"}o?ﬂaggl Yt 'lnorkh\éa%bggggéj gfo test substance was

determined by adding 10 pl of buffer solution T (0.1% DMSO). The mixture was
incubated at room temperature for 40 minutes and the released inorganic phosphate
was determined by means of the general method of Drueckes et al. (Drueckes P,
Schinzel R, Palm D, Anal Biochem 1995 Sep 1;230(1):173-177) with the following

~modifications: 50 pl of a stop solution of 7.3 mM of ammonium molybdate, 10.9 mM

of zinc acetate, 3.6% of ascorbic acid, 0.9% of SDS are added to 50 i of the enzyme
mixture. After 60 minutes of incubation at 45°C, the absorption was measured at

'820 nm. To determine the background absorption, the stop solution was added
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i medi ately after the addition of the glucose
1-phosphate solution in a geparate reaction. This
test was carried out at a concentration of 10 pM of
the test substance, in order to determ ne the
immedigteheafter ¢hé rdudifidr of the gliyosgenphdptpitorsplition m Byseparate
.the test 5 substance in vitro. Table 2: Biol ogi cal
reactiofetj vity Ex.1C 50 (pM 1d0. 03 2c0.45 3b0. 01 4d0. 11
. : ] O
o 180A8 e Bt g6 om0 Qe
deterntihe fher mebpedtivenhintibitionhef aglycogdéry phosghloyglagena by the test
phosphoryl ase a and are thus very suitable for
SUbStal“é?ﬁli‘giVﬁ@-the bl ood sugar level. 15 The preparation of
some exanples is described in detail hereinbel ow, and
the remaining conpounds of the formula | were
Table 8bBmiotpchliactiditysi m | ar manner: Experinental section:
Exanple 1: 20 a)
3- (tert-Butoxycarbonyl am no)t hi ophene- 2- car boxylic

Ex. [YJC3&H Gyl
1d 0.03
2c 0.45
“3b 0.01
4d 0.11
6 0.70
15 0.17
17 0.03
21 0.01
23 0.05
24 0.04
30 1.40
33 0.08

It can be seen from the table that the compounds of the formula | inhibit the activity of

- glycogen phosphorylase a and are thus very suitable for reducing the blood sugar

level.

The preparation of some examples is described in detail hereinbelow, and the
remaining compounds of the formula | were obtained in a similar manner:

Experimental section:

Example 1:
a) 3-(tert-Butoxycarbonylamino)thiophene-2-carboxylic hydrazide
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0.4 g of hydrazine hydrate is added to a solution of
1.3 g of nmethyl 3-(tert-
but oxycar bonyl anm no) t hi ophene- 2- carboxylate in 10 m
of ethanol and the m xture is heated to reflux for 5
tyh | I ve
0.4gof ﬁgar%zm@‘ Igﬁraféﬁgra‘gg'ggrtg agst,émgc bpﬂ% %ﬂfg?mg (gé??
butoxyparbpﬁylemmg)tlmopbame-émanhaxsd@heaphw ol ¢&ethapal ape the mlxture is

. heatedigdeﬂlg( mn%t ﬁglfgggg%%e et{ie %eapgsgso I'nag bggr:x ?&movgcii %lngér

reduceﬁ%ré&mé%‘tWCWH&VM@M% VX2 PLATEY b cMI'uHrW:WrBhﬁiioéraphy

yl'] car banat e 0% t ol ueni ¢ phosgene sol uti on
(silica galceluaut anethylene hlarisies mashandlon9815)240 ng  of

rt-butoxycarbo no) t hi ophene-2-car boxylic
Yield: ﬁ%{@m de in 5 'ﬁ1 ?Wél's?and 1o the mxture is stirred
b) tertfautﬂTiz (5-6R6-R5AiRpdo[ 113 oxadiadol-2- yi)mpm@s\tm]&arbamate

water and, after brief digestion, extracted

4 ml ofva 2@%@%5%!%@9&9@6 sefiytion @rleeac&awqimaw&abea poldten ohg40 mg
of 3- (tel?fel%]tog{(r fiofMig J?&EH SHY. ﬁ%ta?bméhg thgF%&%{eﬁm'éml of THF and

conce err uced pressure rermal ni ng
the mixt@r®i id stirred ai $¥X Aftertdnerhour! fveuhidurstib admixed witle 0 rnhof water

and, aféf%%i\mlq%'ago%nﬁ%ﬂ%&%ﬁ e%*?—lll fa)fe?tﬂ] piterdhg A8yl Acgite phase

B R S e

pressusd andireprermaiBingl reswiubasased furthdr withoaft fartermmiriéicafddl.
vi Id.ﬁdution i n d_iié(%e is stirred for one hour.

e DBwar dsN-R-h atile fractions are renoved under
c) 5- (3#‘@14“1‘&%6}5&%—2%! GHCH 3 hﬁ)i&ﬁhi’&ezb‘he dydrbéﬁldﬁdé‘ 5

of tert-butyl ne |*ether and t he uct is filtered
The migure coosighing 06120 mmOfatﬁCt kirtyld@- (6@@:«4 Bedinydrel hs ddemdiazol-2-

yitniophefi5uicatpRMate B st o8 Dhoolar 1101 sobution in dioxang isysfifrgd for

one hoUD Wﬁe?wé}d@(wb %I@tllve?fradtiohhfﬁr@ @&%ﬁve@uhﬂbﬂfe@ﬁlced pressure and
3- Am not hi 0%3 4] oxadi azol -

the resml@rtéémr@d Wit 8 Gig rY bgtw metthﬂmtber ol tmanrgduct ’ﬁ ﬁﬁefﬁd off
Uit b s A

Yield: giceigoni trlmq).j31ﬁdﬁed. _After 3 hours, the solid is

d) 1-(215HYQEoAcS- P I9benzOR])- 114 5-Oxoch.6 ih Sgrall chaxaiazol-2-
yl)thiophen- 3-yljurea

5-(3-Aminothiophen-2-yl)-3H-[1,3,4]oxadiazol-2-one hydrochloride (30 mg) is initially
charged in 3 ml of acetonitrile. The equimolar solution of 2-chloro-4,5-difluorobenzoyl
isocyanate in acetonitrile is added. After 3 hours, the solid is filiered off .with suction
and dried under reduced pressure.

Yield: 50 mg m.p.: 236.1°C

Example 2:

a) tert-Butyl 2-(5-amino[1,3,4]oxadiazol-2-yl)thiophen-3-yl]Jcarbamate

The solution of 192mg of 3-(tért—butoxycarbony!amino)thiophene-2-carboxylic
hydrazide in 4 ml of acetonitrile is admixed with 0.17 ml of a 5 molar cyanogen

bromide solution in acetonitrile and 60 mg of potash. The mixture is stirred at RT for 4
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a) tert-Butyl
2-(5-ami no[ 1, 3, 4] oxadi azol 22-yl )t hi ophen- 3-yl ] car bamat
e The solution of 192 ng of
3-(tert-butoxycarbonyl am no)t hi ophene-2-car boxylic
hours, e sglid defi itered off apd tae Eitere ds porecerﬁra@eﬂrunéer widuced prgssure.

Tho gl i e SRR,y BERILTSnigbabRbca ool oot

. methyfeherdhistidd mBthdrol =528) hours, the solid is filtered

of f and the filtrate is concentrated under reduced
Yield: BP &g (#-B.: Repife desired product is then purified by

b) 5-(&AABYHBPRERI N alo¥adi i ylargipt A drochibme P1°
tert-Bdtyldzea-ﬁmﬁ[ggﬁ?g?amazalzz-yl)iméﬁheﬁh -3lytisatbanzate (20 yhgrdreeadded
hydr oc -

to 5 mboi( % nmlﬁ‘rrié@hS@Uﬁ%kh@'Pé%? and\the mixtypn isrstisced alRT dermene
hour. fﬁérﬁ;%n’é%tréf i¢h 8AG&%Gedlifed g?éss% re, AngR QHUS%S@%&JWHH Rert-butyl

I oxane and t m xture 1s stirre
methylhether and the s@MseﬁftEreﬁ off nvithnsiestion exhdodriedonrederureducdede
residue is stirred with tert-butyl nmethyl ether and
Pressii®e solid is filtered off with sucti on and dried under

Yield: 6@ 4y Aflpt S2B0€&fdtiofp )i €/ d: 60 myg mp.: >250 (deconp.)
Cc
¢} 1-[24(5rAmiaois3 Aipxadiazdb-adithiop heh-§1yj k- Bri(2oidora34,)8-1 - 3- (2
. - Ghl nd 5- difl uorobenzoyl)urea
d:ﬂuon@%?a\;&k&p%g% olpheﬁ 2-yl )[Zlys) Z] oxadi azol - 2-yl am ne
5-(3- Arlamirtn@bh@mzdﬁ?[aw éadia&ol-ziytarﬂinbmydl&m@%eg@b Q) & iAltially

of acetonitri The equi nol ar sol ution
chargeglip o gt acafoqitile bhe peHipYlRr splytiesy aﬁatcé1lqrﬁ-4 5-difluorobenzoy!

lsocyaﬁﬁt%tlﬂ %ICE’L edltg!ﬁl B ﬁ%ﬁ%ﬁ%@%ﬂ 5{) IS? ﬁﬁfzﬁg hat sti glﬁ]e gﬁ' is filtered

off withds uetibnuardbdried dndedreguesd wressuyeel d: 25 ng mp.: Resin

. Exa . a)
Yield: gma ﬁbng.g_%@ﬂrﬂ uor ophenyl ) t hi ophene- 2-carboxylic acid
The m xture consisting of 500 ng of nethyl
3- am no-5-(4-fl uorophenyl )t hi ophene-2- carboxyl at e,
Exampis8: ng of |ithium hydroxi de, 2 m of water, 2 m of

THE f d at f 3d .
a) 3-Anyitros B G- fudtanteniARP hAnas3-CREbRRVIG AR of vred 26
The mB&irer cér%létﬁ'@oﬁﬁgoi?}‘n@étfrrﬂéﬂwgpfi —athinB-RIlioRdpRkalSthiocpMne-2-

aqueous phaSe is ad
carboxylate, 160 mg of lithium hydroxide, 2 ml of water, 2 ml of THF and 2 mi of

methanol is stirred at RT for 3 days. After dilution with 15 mi of water, unhydrolyzed

~ester is removed by extraction with ethyl acetate. The aqueous phase is adjusted to

pH 5 using hydrochloric acid and stirred, and the precipitated solid is filtered off with
suction and dried.
Yield: 260 mg m.p.: 145.2°C (crude)

b) 3-[3-(2-Chloro-4,5-diflucrobenzoyl)ureido]-5-(4-fluorophenyl)thiophene-2-

carboxylic acid
3-Amino-5-(4-fluorophenyl)thiophene-2-carboxylic acid (50 mg) is initially charged in
3 ml of acetonitrile. The equimolar solution of 2-chioro-4,5-difluorobenzoyl isocyanate

in acetonitrile is added and the mixture is stirred at RT. After 3 hours, the solid is
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b) 1 (3wNércar5 -Ripgrdinentsulfany

pH 5 using hydrochloric acid and stirred, and the
precipitated solid is filteged off with suction and
dried. Yield: 260 ng mp.: 145.2C (crude) b)
3-[3-(2-Chl oro-4, 5-di fl uorobenzoyl ) urei do] -5-(4-fluoro
fi IterecDbﬁWﬂh)éd@h@ﬁhﬁﬁﬁec?oné’é)nﬁé RAFVihkethadel, diltered off with suction and
3- Am no- 5- (4-fl uorophenyl )t hi ophene 2-car boxylic acid
dried ymsier rgguges! pressuig. | y charged in 3 nl of acetonitrile.
qui no Jd~0n of 2-chloro-4,5-difl uorobenzoyl
Y'eld'ixég%@anat ewpn%glc?g% g’(r)n trile is added and the m xture
is stirred at RT. After 3 hours, the solid is 23
filtered off with suction, sti rred once nore with
Exampigtdanol , filtered off with suction and dried under

a) 1»(5&:@ﬂal'kg}%gzl-mﬁéﬁﬂ&ﬁhéﬁéi‘-gdlféﬁyﬂpip'@ricﬁné andl 1-{Epipdri@feLe

nitrotHiophefblsnlfdnyl)pipridinphene- 2- sul f onyl ) pi peri di ne and

1.79f Pﬁn%wegra#g%%géfémm%% t9 fepiinmef 2679 af Bichloro-4-
nltrotthPE% %—Qﬂfcﬁ‘f cRigAgd il B‘?ﬁ Eqél{tjl{i‘st!ﬁm |Ee‘2: ogni 'Ig]e

or o- - nitrothiop ene ony or|
mixturedis stirredvat Riltfor andther 39 rmndtescamcbmhjteuh gvnth‘Bﬁaml bbwater, and

atRTf Smn

the prefiitatt fonich R i fitdteclr bith SARAOR BEeESWANG: Toe baRradycts

are sebﬂa‘t@d bij chiunire ER@nRAtbgiphy SHe4 kg@l‘ S%Ne%'f &thilrddetdle: Ahe

two products are separatéd by col'umm chronat ography

heptanest li'0a gel, solvent: ethyl acetate: n- heptane =

1-(5-Pibefiding 4, nitrofhisphane:2-sulfanyiaieriding: ield: 3 & B-Balfadce

1~(5-Chloyd-@tritrothichHiner2-pulfordyifbipdrididé® Yield: 0.85g m.p.; 136.4°C

5- Chl or o- 4-ni trot hi oPhene 2-sul fonyl ) pi peri di ne:
hjephpnt2-yl)piperidine-4-carboxylic acid

The mlx(L?r By Oé’{]?trﬁg B'fﬁe %{ 55%5 IOIm*crothl pheng-2- sul[)on)y))PIperldlne 250 mg

-su peri -car
of plpeTUmend-x:a[bcncybé agditiGard)3 ofl of NMP is stlrred at 85°C for 1 h, cooled,

aiuted i 15 G Yt bnid Sl A S taie Sisruiarsvih Sgiton,
washe&'WtrrIE:\ﬁ 'ahﬁ“%gc@% da?l%dff?&'g]isémoﬁg%lmtle{? LI)Jt ed with

vvater rre re

Yield: 310 mgred of f wimip. smﬁﬁﬁéﬁ 20 washed with vvater and

c) B'ﬁ-t#-#én‘al | éied f rcg Sﬁffoﬁ;?i“ &lo%en-2-§ﬂplp)endlne-tll--carboxylic
acid

The solution of 300 mg of 1-(3-nitro-5-piperidine-1-sulfonylthiophen-2-yl)piperidine-4-
carboxylic acid in 20 ml of ethyl acetate is admixed with 1.0 g of tin(ll) chloride and
stirred at 65°C for 8 h. After cooling, it is stirred with 30 ml of water and filtered off
with suction through Celite, and the ethyl acetate phase is removed, dried and
concentrated under reduced pressure. This crude product is used further without
further purification.

Yield: 320 mg(crude) m.p.: Resin

c) 1-[3-[3-(2-Chloro-4,5-difluorobenzoyljureido]-5-(piperidine-1-sulfonyl)-

_ thiophen-2-yl]piperidine-4-carboxylic acid

1-{3-Amino-5-(piperidine-1-sulfonyl)thiophen-2-ylpiperidine-4-carboxylic acid (0.2 g of

crude product) is dissolved in 2 mi of acetonitrile and admixed with the equimolar
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1-[ 3- Am no- 5- ( pi peri di ne- 12‘EU| fonyl )t hi ophen-2-yl] pi pe
ridine-4-carboxylic acid The solution of 300 ng of
1-(3-nitro-5-piperidine-1-sul fonylthi ophen- 2-yl) pi peri
solut[oﬂ'd?? é‘]’OI%ﬁ‘l%lﬁQé%’b'eﬁZ@gllgodX?ng% (fgto tik a J%Cﬂé%&ture is
adm xed or| ean stirred
stlrredmt FGB@ftemr?: Iours, thietsalidds diltemreg), off WlthSSUStIOm ead dredurgier
e‘g'é? water and filtered off wth suction through
reducedpriesgUreang the ethyl acetate phase is renoved, dried
Yield: 8 ¢hg concepf pabed gepder reduced pressure. This crude
product is used further V\/lthout further purification.
30 Yield: 320 ng(crude) mp_: Resin c)
[3 (2-Cnhl oro-4, 5- dlfluorobenzoyl)urel do] - 5- ( pi per
Examquea(% -sul fonyl) -

a) 5-(4thlu@|986ﬁe8y 12 pirhestrak d155-¢ ) BeiopaenL3-ylaaind

A no- w& eri di ne-1-sul onyI hi ophen%d%/
The mmtmammnsélag Wf g%érwm-%cga@@ @rfﬂ}ﬂé”oph lmpphgne
7.5 ml%ﬁ%ﬁ%bg%%d' @ggﬂf tﬂfn ﬁﬁﬁ 82 dterlé ﬁrrgﬁ%ta}gﬂl WCVVOFQ hours.

di ol ar
Afterwdrdshtier midufe sélddnuenwb@ﬂzatwo Cannjeanatiecedpressure and the
acetonitril e, mxture is stirred at RT._ After

residugy is gfifred with én@@t wah .t'a,e ﬁﬂ#tﬂef\@a 15 triflyoreacaticacish it
_premm%la?%f&ft’ﬂgg;%f\‘ @ﬁg %ﬁ@%rpéﬁé e at 408 dindé? ré®LdBdpressure.

Yield: 6.6(g}- F.po2dgI8EQyl ) - 2- (1H-tetrazol - 5-yl )thi ophen- 3-yl am

o) 1-144AF g B eV R W eineRe R A I Chsphloro A6

d|f|uo|‘2fbe?%?n énd 0.93 g of trimethyltin azide is stirred
130- 140Cfor 3 hours. io Afterwards, the m xture

5—(4-Fluwphewhﬂ-é‘&é@etsazoweylnh@ehenédwaerdng(Qaés;)ris;d'aﬁdlvedén 2ml
i { th L th th f 1%

of ace PRt i S Bl i e Salifiofirainbr P BOR 18, o0 of 1

duﬂuordbédzow@bcma%e% dt_‘:etgiil;tﬁlg #HChendBiureas sagdd pit &S Witer 3

hours, 1hq aol(dusp‘ilt%% pﬁ@hw S@t@nean%dmd ENgeN) leepH SrRSLYE ] - 3

hl or o- i fl uorobenzoyl ) urea
Yield: E‘j’ %‘p‘%e%g%% g )

~ Fl uor
Htetrazol -5-yl)thi ophen 3-ylamne (0.1 g) is

di ssolved in_2 m
The compounds of the formula | can be prepared by reacting ureas of the formula 5

or 3-aminothiophene derivatives of the formula 6 with benzoic acid derivatives of the

formula 4,
H R2
R5 Cl FII !j R2 r&
-
/
L O & e
R1 1 . S —
o] © R3 = R3 R4
R4
4 6

5
where R1 to R5 are each as defined above and X1 may be Ci or NCO, with acid

chlorides or anhydrides or benzoyl :socyanates




10

15

20

- 25

of acetonitrile and adm xed with the equi nol ar

Wwo 2@Rld¥bbes of 2-chloro-4,5- difluor obenzqyéyE@Qg%@@@g%S
: ' i ' at .

in acetonitrile and the m xture is stirre

After 3 hours, the solid iz filtered off with suction

:What

where
RS
R1

R2

R3

R4

and dried under reduced pressure. 20 Yield: 73 ny

m p.: 206.2C The conpounds of the fornmula |I can be
isrelpianastiisby reacting ureas of the formula 5 or

3-am not hi ophene derivatives of the formula 6 with
benzoic acid derivatives of the formula 4, R5, C Rl
HH I | RR RBRA R4 R 0 /Lzzz~/ R34 25 5 6 where
Rl t oCdmmiumdeasthha@soratfianed above and X1 may be O or
NCO, with acid .chlorides or anhydrides or benzoyl

i socyanates. 5 WD 2004/072060 What is clainmed is: 1.
Conpounds of the formula | R5, C 25

PCT/ EP2004/ 000993 R2

R5 Cl
H ﬁ R2
=
R hig S
O @] ==
R3
R4
i
is F, Cl orr Br;
isH, F, Cl, Br;

is H, F, Cl, Br, {C4-Cg)-alkyl, CF3, OCF3, NO,, CN, O-(C4-Cg)-alkyl, CO-
(C1-Cg)-alkyl, COOH, COO(C4-Cs)-alkyl, CONH,, CONH(C-Cg)-alkyl,
CON((C+-Ce)-alkyl)z, SO-(C1-Cg)-alkyl, or the A radical,

is H, (Cq1-Ce)-alkyl, COO(C+-Cg)-alkyl, SO2(C4-Ce)-alkyl, (C4-Ce)-alkyl-
phenyl, phenyl, SO.-phenyl, where the phenyl ring may in each case be
up to disubstituted by F, Cl, CN, OH, (C4-Cg)-alkyt, O-(C4-Cs)-alkyl, CF3,
OCF3;, COOH, COO(C1-Cg}-alkyl or CONHy;

is H, (C4-Cg)-alkyl, COO(C-Cg)-alkyl, SO,-(C+-Cg)-alkyl, SO,-piperidinyl,
SOz-piperazinyl, (C4-Ce)-alkylphenyl, where the phenyl ring, the
piperidiny! ring and the piperazinyl ring may be up to disubstituted by F,
Cl, CN, OH, (C4-Ceg)-alkyl, O-(C4-Cg)-alkyl, CF3, OCF3;, COOH, COO(C4-
Cs)-alkyl or CONHg;
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A

X

Y

Rl to where RS is F, d or Br; R is H F d, Br;
15 R is H F, d, Br, (Cl-g6)-alkyl, CF3, OCF3, N,
CN, O (G -C6)-alkyl, CO (C1-C6)-al kyl, COOH,

COQ( C1- C6) -al kyl , CONH2, CONH(C -C6) - al kyl

CON ( %a@@te@cwi& R (R Bliob ity Rorhe A

radi cal; 20 25 is H, -Ce) -

CoO( G - 06) al kyI SOZ(Cl 06) al kyI (Cl Co6) - al kyl -
phenyl, phenyl SOZ phenyl, where the phenyl rin
in each case NUp to di sNbsqltutedby

CG) alk Cl CG)- ¥ ky ,
qrﬁﬁ)m le H (Cl
1- 06) al k S02- (Cl 06) al kyl , SOZ Pl per i dznyl

8_02 pi perazinyl, (Cl-Co6)-al kyI phenyl e:{ae t he phenyl
r

the pi pé?rhdl nyl rlng_ﬁnd t he pi perazi nyl ring

may be up to disubstituted by F, C, CN, OH,

(Cl- Cojs-@lckWNH; O (C1-C6)-al kyl, CF3, -OCF3, COOH,
COO(Cl- CB)-alkyl or CONH2; 26 Ais a heterocyclic
radi cal of the formula 2a, 2b, 2c or 3; "~ IY NINNN
NN NNOHNo2RIHZD 2¢ Xis Oor NH 5 Y is OH or NHZ;

is OH, O(C4-Cg)-alkyl, NH>, NH(C4-Cg)-alkyl, N((C-Cg)-alkyl)z;

and their physiologically tolerated salts.

2.

R5

" R1

"R2

R3

R4

Compounds of the formula | as claimed in claim 1, wherein

is F, Clor Br;
is H, F;

is H, F, Cl, Br, (Ci-Cg)-alkyl, CF5, OCF3, NO;, CN, O-(C4-Cg)-alkyl,
CO(C4-Ce)-alkyl, COOH, COO(C+-C)-alkyl, CONHz, CONH(C1-Cg)-alkyl,
CON((C+-Cg)-alkyl),, SO,-(C4-Cg)-alkyl, or the A radical;

is H, (Ci-Ce)alkyl, COO(Cs-Cg)-alkyl, SO4(Ci-Cg)-alkyl, (Cy-Cg)-
alkylphenyl, phenyl, SO,-phenyl, where the phenyl ring may in each
case be up to disubstituted by ¥ or Ci;

is H, {C4-Cg)-alkyl, COO(C1-Cg)-alkyl, SO,~(C+-Cg)-alkyl, SOz-piperidinyi,
SO,-piperazinyl, (C4-Ce)-alkylphenyl, where the phenyl ring, the
piperidinyl ring and the piperaziny! ring may be up to disubstituted by F,

- CI, CN, OH, (C4-Cg)-alkyl, O-(C4-Cg)-alkyl, CF3, OCF3, COOH, COO(C;-

Cse)-alkyl or CONHz;
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Zis OH QCl1-C6)-alkyl, NH2, NH(Cl-C86)-alkyl,
N((Cl1-C6)-alkyl)2; 1io andyyheir physiologically
tolerated salts. 2. Conpounds of the fornula | as
clainmed in claiml1l, wherein 15 RS is F, d or Br; Rl
isH F, RisH F d, Br, (Cl-C6)-al kyl, CF3, OCF3,
NO2, CN, O (Cl-Co6)-al kyl, 20 CQ(Cl-C6)-alkyl, COOH,
COQ( Cls etptarbkytlic radideld of heNereulach), -2, Rglor 3;
CON((C1-C6) -al kyl)2, S02-(Cl-C6)-al kyl, or the A
radical; 25 R3 is H, (Cl-C6)-alkyl, COOP-C6)-alkyl,
SQ2(C1-Cg) -al kyi, (Cl-C6)- al kyl phenyl, <phepyl, o
S02- phragyl , where NrelNphenyl ri?‘@N\may in

up t disubstitlg,e@ byWw_F or ,CIAR/ is H
(CI-tpy<arkyl, COO(CL- CBY-al kyl ,N'S02- ( C1- I kyl ,Z
S02- pi peridinyl, 802-piperazinyl,

(C1- -al kyl phenyl b\/\,here the phenyl ring, Sthe

pi per&dinyl ring ang—{he pi perazinhyl ring may be up to
di subst'tuf’ﬁg_ by F, 30 d, CN, OH, (C1l-0C6)-alkyl,

O (C1108) eyl , CF3, OCF3, COoH, 000(Cl- C6)-al kyl or
CONH2; 27 is a heterocyclic radical of the formula 2a,
2b, 2c or 3; N-- NI1 NN O NN 10 2a 2b X isOorNH, Y
is OHinPH\PRNH,Z is OH and their physiologically
tolerated salts. 2c

is OH;

and their physiologically folerated salfs.

3.

R5

Ri1

R2

R3

R4

Compounds of the formula | as claimed in claim 1 or 2, wherein

is F;

is F:

" is COOH, COO(C+-Cg)-alkyl, CONH,, CONH(C1-Cs)-alkyl, CON{(C+-Cs)-

alkyl),, or the A radical;

is H, (Cq-Cg)-alkyl, COO(C4-Ce)-alkyl, SOx(C¢-Cg)-alkyl, (C1-Ce)-alkyl-
phenyl, phenyl, SO,-phenyl, where the phenyl ring may in each case be

up to disubstituted by F;

is H, (C4-Cg)-alkyl, COO(C4-Cs)-alkyl, SO,-(C1-Cg)-alkyl, SO,-piperidinyi,

SO,-piperazinyl, (C4-Cg)-alkylphenyl, where the phenyl ring,

piperidinyl ring and the piperazinyl ring may be up to. disubstituted by F

or (C41-Cg)-alkyl;
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3 3. Conpounds of the fornula | as clainmed in claiml
or 2, wherein 15 R5 is F;oRl is F;, 20 R2 is COON,
COQ( C1- C6) - al kyl , CONH2, CONH( C1-C6) - al kyl,
CON((C1-CB)- al kyl)2, or the Aradical; R3is H,

A (Cl- O aaldiflocyRaEIP8) trdl fo¥hulaBR6E2606) - al kyl ,
(C1-Co) - al kyl - phenyl phenyl, S02-phenyl, where the
phenyl ring may in each case be 25 up to

di substituted by F;, 30 R4 is H, C6) - al kyl,

COO( CL- C6) - al kyl N(C1- CB) - al N soz pi peri di nyl ,
S02- pi per azi nyl , 1- - al kyl ere the phenyl
ring, the piperidi @yl r?(ng and t Jggrazi nyl ring

may be up to. disubstituted by F or (Cl Co6) - al kyl ; 28

is a heterocyclic ragical of the fgynula 2a or 2b; A O

XOY2a5to Xis Oor NH Yis OHor NH2; and their
X physi ¢d OgbrclHEy tol erated salts. 2b 4. A

phar maceuti cal conprising one or nore of the conpounds

as claimed in one or nore of clains 1 to 3. 5. A

% phar m?sC@HbFﬂ'H corrprl sing one or nore of the conpounds
as clairmed in

and their physiologically tolerated salts.

4, A pharmaceutical comprising one or more of the compounds as claimed in one

or more of claims 1 to 3.

5. A pharmaceutical comprising one or more of the compounds as claimed in one

or more of claims 1 to 3 and at least one further active ingredient.

6. A pharmaceutical as claimed in claim 5, which comprises, as a further active
ingredient, one or mare

antidiabetics, hypoglycemic active ingredients, HMG-CoA reductase inhibitors,

cholesterol absorption inhibitors, PPAR gamma agonists, PPAR alpha agonists,

PPAR alpha/gamma agonists, fibrates, MTP inhibitors, bile acid absorption inhibitors,
CETP inhibitors, polymeric bile acid adsorbents, LDL receptor inducers, ACAT
inhibitors, antioxidants, lipoprotein lipase inhibitors, ATP-citrate lyase inhibitors,

squalene synthetase inhibitors, lipoprotein(a) antagonists, lipase inhibitors, insulins,

sulfonylureas, biguanides, meglitinides, thiazolidinediones, a-glucosidase inhibitors,

active ingredients acting on the ATP-dependent potassium channel of the beta cells,
CART agonists, NPY agonists, MC4 agonists, orexin agonists, H3 agonists, TNF
agonists, CRF agonists, CRF BP antagonists, urocortin agonists, 83 agonists, MSH
(melanocyte-stimulating hormone) agonists, CCK agonists, serotonin reuptake
inhibitors, mixed serotoninergic and noradrenergic compounds, 5HT agonists,

bombesin agonists, galanin antagonists, growth hormones, growth hormone-
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15 or nore of clains 1 to 3 and at |east one further

active ingredient. 6. A phagnaceutical as clained in

claimb5, which conprises, as a further active

.ingredient, one or nore anti di abetics, hypogl ycen c
releasﬁ‘@t bMI@I bUBd@dTRPﬁé ofille, Gitolping trreRin Phbbidt Aicdiulate, leptin

chol esterol ab sorp i on i nhi bi ors PPAR gamma

agom%@oﬁ)ipstagomsmmbmnmmlp@g@n@myexmppma@/@mya@gmmﬁ[bltors PPAR
t hi t [
moduRes, RKRamoriARiss 25 1ELh agbMists RAPRIRABITIGS] yrer i o

bile acid adsorbents, LDL receptor inducers, ACAT
i nhibitors, antioxi dants | i poprotein |ipase
7. iTiei bse @fthe ATPapoundst eSIq}amed ithichet@r more o eiigse1 to 3 for

nt het ase i nhibi tor rotei n(a) antagonists,
produc|:|¥% gﬁﬁﬂﬂnﬁt r§lo?i§ﬂg?ﬁ§%uﬁé‘3%ul fonyl ur eas,
blguanldes nmeglitini des, thiazolidi nediones,
a- gl ucosi dase inhibitors, active |ngred|ents actin

8.  dJinet tiee AfRhelgeempriNdspas aimead Fhanaer BIore (o it 1to 3 for
MCA t
produdifiy zinedSBieol B UG g b I IMREL om st e, R

agoni sts, CRF BP antagonists, urocortin agonists, 03

agoni sts, MSH (nel anocyte-stinul ati ng hornone)
él%@nw%w taercosptEissas Saigteghim ope Lt mRee 3 Yaims 1 to 3 for

t
s Sy O AT A e
ant agoni sts, growth hornones, growth hornone 29
onlsts uncoupllngéfrote

d TRH
10. 7Py 058 RO R AOOHROUTIpRs (PRI InG PR BT Bl i cpaims 1 o 3 for
produ&%@qﬁéﬂtbﬂHeﬂ?for%iﬁé'dﬁeno'sblé?élﬁ;/ Tbt%ﬁ% i nhi bi tors,

nodul at ors, RXR nodul ators or agoni sts or
anphetamines. 5 7. The use of the conpounds as cl ai ned

Y0y Ui 8 i B B 2Bt Pl TRk o fudlms; 1 10 3 o

' produc%ﬁ?a%@@i@ﬁﬁ@ﬁtﬁﬁtﬁéa%hgﬁﬁsw!m re8Rtaicgrore of clainms 1 to

or producing a nedicanent for treating type 11
di abetes. 10 9. The use of the conpounds as clainmed in

o aSh BT ot palieiay Fettarhfistyligd) coRlRSF B By more of the
compormt:iaml dlsimed mardesismoldof dlainsi$do G whith esmipasesimidsg the
ined in one or nore of clains | to 3 for

15
active m%@@a@n with ahareacentically suitablg cargenpnd copyertiag dhis nixture

" into a PHIRIAEDBie for administration.

13. A process for preparing the compounds of the formula |, which comprises

reacting ureas of the formula 5 or 3-aminothiophene derivatives of the formula 6 with

" benzoic acid derivatives of the formula 4

H R2
R5 Cl l?l iiﬂ R2 l\[I
_N N H™ =
— S
O == R3
0 R3 R4
. R4
4 6




11. The use of the conpounds as clainmed in one or nore
of clains 1 to 3 for prodg i ng a nedi canent for
‘treating insulin resistancé. 20 12. A process for
produci ng a pharmaceutical conprising one or nore of

wherc—:‘tl:%;ﬂe 3@?8 %ﬁgﬁ R Findh rm%ldllrl]] f ﬁﬁd %1 rﬁﬁg%e%l &' BB with acid

rises mxi € I hgr edr ent

~ chloridéstdr aalhlghﬂ:ﬂwoebémnﬁll ispcyana@lslte ghar mrﬁpommk of the formula 1.
converting this mxture into a formsuitable for

adm ni stration. 25 13. A process for preparing the
conpounds of the fornmula I, which conprises reacting
ureas of the formula 5 or 3-am not hi ophene derivatives
of the formula 6 wth benzoic acid derivatives of the
formula 4 R5, -G Rl 30 where RL to R5 are each as
defined in claim1 and X1 may be d or NCO wth acid
chl ori des or anhydrides or benzoyl isocyanates to give
conpounds of the fornula |




