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1 WD 2004/ 078743 PCTI EP2004/ 001735 Substi tuted
benzoyl ur ei dopyri dyl - pi peri di ne- and -pyrrolidine
carboxylic acid derivatives,1 nethod for the
production thereof and use thereof The invention

WO Reb40e87430 substituted benzoyl ureidopyridyl pi prCTEP2004/001735
and -pyrrolidine- carboxylic acid derivatives and to

their physiologically tolerated salts and
physi ol ogi cally functional derivatives. 1o It is an

susdih6) pobeiFaH SR b e PRI R a8 aci
derivBiivest Wietha'@fdrfthé p@@@hctbh&héﬁém%ﬂdﬁse&h@#éd’ﬂ in

parti cular exhibit a therapeutically utilizabl e bl ood
sugar - r educi ng action. The invention relates to

Theaﬁ"%ﬁ@ﬁi%ﬁf SR peroplrdaSoliciedighs: g Fyroliine-

I[CO§E@ Matﬁék; afd( Gd- @agir alpkysiologicall tolerated salts and
-C6) - al kyl, COOH, CO- (Cl-C6)-al kyl , -
phyalplgglcabkvdunctm@l defivaiivesi - COoP- CB) - al kyl |
S02- (C1-C6)-al kyl; 25 R3 is OH, (C,-OG)-aI kyl,
(Co- CB)-al kyl -aryl, O (C,-C8)-alkyl, O (C2-08)-
It is @nksbjgdt, of th¢ TR-eO6DR 3 bvdi\bidie cmhwoentm ahidrkirlakeaf pdssible to

prew%%)ébgqq %@abg(yg%éwqﬂit Q,ﬁng,eng, @e&qnn?ggunds should in particular
exh@'t(%e%eu"li E yY utllw%le B%g s r@ﬁwﬁ% action.

D™and E are each
i ndependently CH or N, and at | east.one of the groups

The invention relates to compounds of the formula |

R3 X
/(CH2)m

E
. O W)\
“‘“i‘““_‘RZ

where

R1, R2 are each independently H, F, Cl, Br, (C1-Cg)-alkyl, CF3, OCF3, NO,, CN,
Q-(C4-Cg)-alkyl, COO(C4-Ce)-alkyt, COOH, CO-(C4-Cg)-alkyl, (Co-Cg)-
| alkyl-COOH, (Co-Csg)-alkyl -COO(C4-Cs)-alkyt, SO2-(C4-Cs)-alkyl;

R3 is OH, (C1-Cs)alkyl, (Co-Cs)-alkyl-aryl, O-(C1-Cg)-alkyl, O-(C-Cs)-
-alkenyl, O-(Cy-Cg)-alkynyl, where the alkyl, aryl, alkenyl and alkynyl

radicals may be mono- or polysubstituted by F, Cl or Br;

X is OH, O-(C-Cg)-alkyl, NHy, NH(C+-Cg)-alkyl, N(C1-Ce)-alkyl)z;
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A, B, Dand E has the neaning N, is 0, 1, 2; and their
physiologically tolerated salts. Preference is given
to conpounds of the fornula b where one or nore
radicals are io defined as follows: Rl, R2 are each
i ndependently H F, d, Br, (Cl-C6)-alkyl, CF3, OCF3,
NO2, CN, O (Cl-0C8)-alkyl, COCXCl CG) al kyl, COOH,
CO (C1-C6)-al kyl, (Co-C6)- alk
A, B(,@a R al kyALCERRITINAEPENEERY ( l-tagszg @nd@)Ieasikgme ofi e groups

L e

O(C2 C6) - al kynyl, where the alkyl, aryl, alkenyl and
_al kynyl radlcals may be nono- or polysubstltuted by
m e o od®Bt2 20 Xis OH O(Cl-C6)-alkyl, NH2,
NH(Cl C6) -al kyl, N((C1l-C6)-al kyl)2; A B, D and E are
each independently CH or N, and at | east one of the
anddheiuphysidlogBaliptelachiéd salis.t he meaning N, 25 mis 1, 2;
and their physiologically tolerated salts. Particular
preference is given to conpounds of the fornula I
1:@,43(9{ I ' '
Pre c°e i rg%?{ td@fr@p@%&saﬁn g gérn elﬁtl ﬁ\?’féﬁ@ %gea% rf'n&lér I%Wﬁzals are
deflmellae:@llcaWS{yl CF3, OCF31 O (C1-C6) 3 al kyl,
CO( C1- Co) - al kyI , COOH, CO (C1-Co6)-alkyl,
(Co-C6) - al kyl -COOH, (Co-C6)-al kyl - CO C1-C6) - al kyl,
R1, §32- (CjaT@@acﬂthéperR?eritFélﬂ‘F (KIICBT :@g}salkyi CFs3, OCFs, NO, CN,
( Co- CG)-aIkyI aryl E Ky enyl,
0- ( C2- &Y Calle)-aikyl, eCt—Ge) aikwwcoé}l—)ﬂ c<a+ (ke1Ge)-atkytl (Co-Cs)-

2l ky o bR T g TR CLOBIRL Y, (e i

R3 is OH, (C4-Cg)alkyl, (Co¢-Ce)alkyl-aryl, O-(C4-Cg)alkyl, O-(C:-Cs)-
alkenyl, O-(C.-Cg)-alkynyl, where the alkyl, aryl, alkenyl and alkynyl
radicals may be mono- or polysubstituted by F, Ci or Br;

X . . is OH, O-(C1-Cos)-alkyl, NHa, NH(C1-Ce)-alkyl, N((C1-Ce)-alkyl)y; - - -

A, B, DandE are each independenily CH or N, and at least one of the groups
A, B, D and E has the meaning N;

m is1,2;
and their physiologically tolerated salts.

Particular preference is given to compounds of the formula | where one or more
radicals are defined as follows:

R1 is H, F:

R2 is each independently H, F, Cl, Br, (C4-Cg)-alkyl, CF3, OCF3, O-(C4-Cs)-
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is OH, O (Cl-CB)-alkyl, NH2, NH(CL-C6)-al kyl

N((Cl-C6)-alkyl)2; is NB, Db Eare CH mis 1, 2;

15 and their physiologicallygtolerated salts. Very
particul ar preference is given to conmpounds of the

formula | where one or nore radicals are defined as

f ol | owsglk@0 GBO(G4-8e)-FkyIREOOH . CELIC1(Eed-4H0)1 - BbkEh)-alkyl-COOH,
CF3, coq%l-os i %}El Sooi, 250%( i%%l,%eﬁ;t#; l5)>'< y-CO0
OH, O ((Er-CoyalyGPO(NHEs)-RIKY B Q@BICalk)alkyl;
N((Cl-C6)-alkyl)2; Ais N, 30 B, Db Eare CH mis 2;

4 and their physiologically tolerated salts. .The

R3 i nventiien QK| a{@sChPalknPORds)-alkyt-86),f AT, Lel-alkyl  O-(C2-Co)-

the formof their racemates, racem c m xtures and pure
enant i oAkeRYl, HriCaCsbatkynyihevhergi tha allednerd, gienyl and alkynyl
m Xt Ur &, f

oSk il T bk, oo

straight-chain or branched. to Wen radicals or

substituents ¢

X of the 1§ OHrHC-Cotalkyl Akl NHCodeat kb aln-PIvDe

cur nmore than once in the conmpounds

defi ned as 'specif'i ed, and be the same or different.

B,D,E

is N

are CH

is 1, 2;

and their physiologically tolerated salts.

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

radicals are defined as follows:

R1

R2

R3

B.D, E

is H, F;

is H, Cl, (C4-Ceg)-alkyl, CF3, COO{C+-Cg)-alkyl, COOH,

is H, phenyl;

'is OH, O-(C1-Ca)-alkyl, NHz, NH(C1-Cs)-alkyl, N(C1-Cs)-alkyl)s:

is N;

are CH;

is2;
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As a consequence of their higher water solubility
conpared to the starting or basic 15 conpounds,
pharmaceutical ly tolerated sglts are particularly
suitabl e for nedical applications. These salts have to
have a pharmaceutically tolerated anion or cation.
andﬁhéﬁ%ﬁ&&o&ﬁﬂkﬂ?Qﬁéhﬁéé%bust0'erated aci d addition
ts of the conpounds according to the invention are
salts of inorganic acids such as hydrochloric acid,

el ARGP Rkt TorkorBRER R 1 Bble T PLREEN G by racomates,

racehBAmiktuaes dnd Sule 8A&MLtIcMEs, dandeslge nes héipndisst@eésers and
. benzoic acid, citric acid, et hanesul f oni ¢ aci d,

mixtuieathereaki d, gl uconic acid, glycolic acid, isethionic
acid, lactic acid, Iactoblonlc aci d, nalelc aci d,
mal i ¢ aci d, met hanesul f oni ¢ aci d, succi ni ¢ aci d,
Thepalkgl T subtiterag R 1, aR2 ahdq?@mew bél@lthébbﬁalght-chaln or
pharmaceutically tol erated basic salts are anmmoni um
branghiads, al kali metal salts (such as sodi um and
pot assium salts), 25 alkaline earth netal salts (such
as magnesi um and cal cium salts), tronetanol
Wh‘gﬁ-raﬁlbaksl-dr hubhftmxentetdaml edcﬁhmbmpmmﬁbnbé in the compounds of the
i et hanol am n sine or, et ene- am ne.
formiga;l n@'eé( %ﬁﬁ@ﬁ@@éﬁt'n%ﬂﬁf %nﬂaﬁ%%@fmdeasﬁpwf'eC?cﬁnd be the same
ord gﬁ{_e trifluoroacetate, are 30 |ikew se enconpassed
by the scope of the invention as useful internediates
for the preparati on or purification of
armaceutica rate sal ts..an
As BRBRGHtH B e BioBRE e BobBiifl Gomaap ik ey slarting or basic
comﬂb@mﬁ@r rﬁhaﬁ%éémidégy C@ldritdd B8l otal Qﬁﬁ:hl\éﬂﬁ/' é’tﬂtabl'é §6r medical
herein refers to any physi ol ogi caIIy tol erated
applieationst Mhesefsalis hawvpdarhavef a ttharmaceutically telesaiediandon or cation.

Suitégfﬁ Bh%rvmeagéeugﬁallyeto%rﬂ%ﬁn%ﬁa %@d\g%'ngs%t'ﬁrpﬂh bl S{J@%unds according to
the (rilichei6h laYe 8altd BEINBRTHMIY hciderdiich MoMRPEcKIoAd atide hydrobromic acid,
formula | or an active netabolite thereof. The

-phoranly@rlcbmgi,cmeﬂ@phqmbpnsrmld,d@rtrlvaaql@e%r!chlserU_rmcﬂq@gand also of
-org deé&Sé of tQS t?é"H%?cg gapﬁé\gs?@h@g [%J,;F&nioﬁ‘%:érléia,o%nric- acid,

exarnpl T &
ethdriessutfoniBuadid, ﬂ.ﬁl%h'lc 4eid, gludohic auieh gyootlc wgkl, desthimic acid, lactic

ac:dnﬁ;g(gg!olnfcegc:ldn n\1/alllg|% ;cadamahc acid, methanesulfonic acid, succinic acid,
p-toluenesulfonic acid and tartaric acid. Suitable pharmaceutically tolerated basic
salts are ammonium salts, alkali metal salts (such as sodium and potassium salts),
alkaline earth metal salts (such as magnesium and calcium salts), trometamol
(2-amino-2-hydroxymethyl-1,3-propanediol), diethanolamine, lysine or ethylene-

diamine.

Salts having a pharmaceutically unacceptable anion, for example trifiuoroacetate, 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.
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to conmpound according to the invention. These prodrugs
may or nmay not be active thenmselves. The conpounds
according to the invention can also exist in different
pol ynor phous formnms, for exanple as anorphous and
crystalline polynDrphous forms. Al 15 pol ynor phous

Thef Oteff Oﬁahyﬁélo@mguﬁﬁ'ﬁdwr deRgathve”t hRel n\’r%?él'no Tefd8 to any
enconpassed e scope of the invention and are a

phySI@hgmlyd@teéaﬁedodenmve mfemcompouAul ofrtbe foemulas| geaarding to the
t f
inved B o656 D) S P sl S Peihisisali BLa el aigga human.

~ to (@iréetlyt or trfmiebtlﬂaidrm aSsdiiphRd anthe forpiudh Q% rCanh |eﬁCt|v8Qnetabollte

functional derivatives as described herein. In this

~ thereght ext, an aryl radical is a phenyl, naphthyl,

blphenyl t et rahydr onapht hyl , alpha- or
bet a- tetralone i ndanyl or indan-1-onyl radical. 25

TheTprysiciopieany fenctihal ierivaeves hrol in):ltﬁ%np@@@gsb@f the compounds
adm nistered in conbination with further activ

accoiging dp dRe sinvemtiona nen xaghpla. @% fesaribedin fy ﬁ&haﬂm et al., Chem.
P, Bl 1664145 08714k S50Eh BRARGY LR bYmeftiRIiZEd in vivo to a
ol og €ct is ‘dependen on a Series o
confpmmhdraccdmzngeboaﬂw mxﬁehaoﬁompeelﬁrodn.@enn@yn@k may not be active
sel ected, the intended use, the node of adm nistration
thergp@lvé®e clinical condition of the patient. The daily
dose is generally in the range from0.3 ng to 100 ngy
(typically from3 ng and 50 ng) per day per kil ogram
Theoforbpoiywis gétgrdingrto theaimpentich tan rajystkgkkthm difierent polymorphous
i ntravenous dose may, for exa inthe ra

form o 157 SATPIES 28 (ormkgus - amioy Tielalnen poblepPheDs forms. Al
poly@ﬁ’dﬁaﬁbﬁé foreh éﬁth%ncdrﬂ@éﬁh&&" a@éorﬁlﬁgr fé”ﬁhéqm?@nﬂd?\ afDeRébmpassed

kil ogram per m nu Sui t abl e I nf usi on sol uti ons
by tlﬁ D SCOPRY thepuvmamawe adurth&raatqne@l ot thetinventiorom 0. 1
ng to 10 ng, typically from1l ng to 10 ng, per
milliliter. Individual doses may contain, for exanple,
All r@fé?ﬁhéeé’fglvbﬁ befovg t@f‘coﬁ1b@uﬁ@(ts b@férﬂﬂﬂ@@" |%‘I‘ér to%ﬂ?ﬁb@t?ﬂd(s) of the
for injections nay therefore cont ain, for exanple,
formularh as, degcriked: above;, and dlse tgltbeiasaliss selvates: and physiologically

funciBh& aSRARES ggraeggﬁlﬁ%ﬁ ﬁ,gr%ci@,al ly, for exanple tablets

or capsules,
1000 ny, typlcally

r exanple, from1.0 to

In this context, an aryl radical is a phenyl, naphthyl, biphenyl, tetrahydronaphthyl,

alpha- or beta-tetralone, indanyl or indan-1-onyl radical.

The compound(s) of the formula (1) can also be administered in combination with

further active ingredients.

The amount of a compound of formula | which is required in order to achieve the
desired biological effect is dependent upon a series of factors, for example 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 intravenous 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
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from10 to 600 ng. The conpounds of fornula | may be
used for therapy of the abovenentioned conditions as
t he conpounds thensel ves, al tshough they are
preferably in the formof a pharmaceutical conposition
with an acceptable carrier. zo The carrier of course
fromh a9 r‘ig?,td)q OOQ'E“geEélamkﬁgraH‘péh?niﬁ%?%u'itﬁﬁfe i'n?uéiﬁn solutions for these
conpatible wth the “other constituents of the
purpesesosiay éor examipie, neantaiantighn@. t ogt toe 10 eag .t typafally Heom 1 ng to
atient ...The carrier may be a solid or a liquid or
10 3, ReEiaie. JpdPidhalioSeY ity GriinufarPafpie Bl imp to 10 g of
the astive Fighadientd @epules lforem;gmbﬁs AfayathbAdtbR! coBirt for@ample, from
contain fromO0.05 to 95% by weight of the active
1 mgrigr He a1t andusingiler dcmafqméittqn@a/vm;zh sen; he adoninistened orally, for

oxaff i el SR EPSyiSS: el ¥ SHiain. 5F skRablh, irh 1% to 1000 mo, typicaly

frong OMP &8 6D0ONG. The Adsthpeuids bheormigNtinal HeYised for therapy of the
produced by one of the known pharmaceutical nethods

‘aboyamentiened i canditienmtasalthe epmppundy theeselvas: eaithgugh they are
. ot . / _
protly T AETO0h 4, £ gt uAPS a8t B Chin 0 ppigole carer

Thet cartibeoi coase ihais tarbe dseptabib] mhtharsenseithabit ¢ cdrdpatible with the
oral, .rectal ical, peroral (for exa

. t . anp| .
other gansHieats ofahl?&_o ARG f%eot@w@g‘%@ Boe bealte of the patient.
The &i@wbéfa soft tbﬁ%ﬁﬁ@é toﬁfbdtﬁltdn%VEU&%ﬁrgb%@émgPted with the

adm ni stration, g e nost suUita
comyhuindi ast & sirghe ddsecliod exampdaah a tabiet) which may eocotain fem 0.05 to

5oL oL Y i i B BB EuLdBEAcg Ribtcos
mafaﬁﬁb\ﬁigé?-beCOBFe%%nft,oriﬁ”é'uﬂmfnﬁJrﬁ‘fé@' A SLirRisO Vi ?fo?ﬁ:g% I. The

ormul ations are al'so encorfipassed by the scope o
pharmaeeiiticgh compesitioss aecording it e inveativn-may tegaroduced by one of

the ¢ ol  BBpEhaHutl el Miriche oBBRL BBy apt, mixing the
ingrébiched Witk phafhiEbIBYicafy abeétablel atiélstand/or excipients.

hydr oxypr opyl met hyl'cel 1 ul ose pht hal ate and ani oni c
pol ymers of nethacrylic acid and 3o nethyl

PrafLPagiid 2 reeioh YeBoPB0 T 54 BBl AR LR are surabie
for onal, trectal otopiveh nperoral Jfsrudesmpleasibiihgual) emengaentdral gfor example
tabl ets, each of which contains a certain anpunt

. . : unt 0
- Subgyaneeyp olitf@nasscliarmiitsadermal giolndiavenpug) admiristratign, although

the ?‘r%éf.tegﬁt%b% n%b%o‘aﬁ%d?rﬂnisﬂ'apan ad%:b%ﬂﬂg iR e AH'FHGAHS case on the

[i'quid; or as an oil-in-water o
nature and severity of the condition to be treated and on the type of the compound of
formula | used in each case. Coated formulations and coated siow-release

formulations are also encompassed by the scope of the invention. Preference is

~ given to acid- and gastric fluid-resistant formulations. Suitable gastric fluid-resistant

coatings include cellulose acetate phthalate, polyvinyl acetate phthalate,
hydroxypropylmethylcellulose phthalate and anionic polymers of methacrylic acid and
methyl methacrylate.

“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 |; as powder or granules; as
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wat er-in-oil emul sion. These conpositions may, as

al ready nentioned, be prepared by any suitable

phar maceuti cal method which includes a step in which

the active ingredient and the carrier (which may

consi st of one or nore additional ingredients) are
sollRioPUaN$udpein@ictOint &6 laq ubﬁug%ﬂ%ﬁbquébﬁs ﬁ&lﬂ'@oﬁi‘ ta's°e!‘r§ ofvirRwater or

prepared by uniformand honmogeneous m Xing
watgein-oik emidsien Eheswcomwsmoqaurdahr@ﬂ already em@ntmnedd be prepared

by v stial PhgmagduihL et Wi ifitiies sBHORGHNKY the actve

ingrediEpt e®ali the crrienaphios rﬁayﬁ@@ﬁlﬁét 6F ofé WUhee 8dditibRal ingredients)
conmpound, optionally wth one or nore additional

areihrgweli isin sontesiineasnagal A composiiops are rpfeepmdeay ppiform and

honﬁ@%n%to'uggm&h\%dép{ﬁ;éog&&ealﬁg ereaieentfwk@w nlgﬂl aﬁ}jgpégrr\ﬁly{ Hlv%clied solid
carferdfter \MhidhrIh@afﬁl‘bdut:ﬂi%féhaiieﬂuﬁﬁécé’swr@mea(rﬁﬁlenﬁftéﬁJlet can be
sur f act ant s/ di spersants in a suitable machi ne. Shaped

produgadety eampEesSIG (R 863PNY 8 hRRWARN 1O egiaNulas mfethﬁ compound,
optIBHQEQ g{]ﬁh rgﬂaeih?ﬁggr%ﬂéc&j@h% ggélteollé Q'Cgﬁncg'laé}ét%%d' fabfets can be
prepdmedhbyatablsting #ig eoh‘:proundrlnrfaée-ﬂwbig fogng lfpr exampie a powder or

mnistration, i de l.o es. whji ch contain
%@ r@ﬁ'ym% Mqt a\H"B‘%PFaUbF'Fﬁ%rm%d”B%tt%?f%{Pi pye (or more)
surl%ls'férn@s?&lsp@f&% g m%r altbio" éélﬁﬂécgﬁégedq gle&a%hlﬂeeérepared by

which 1 nc e conpoun In an 1n ase uch
shapisigahie rpuvetulEng compouod maistersee witill anZaed diguit dihient in a suitable
%I t abl e pharmaceuti cal conpositions for parenteral
ffni stration include preferably sterile aqueous
preparations of a conpound of fornmula | which are
preferably isotonic wth the blood of the intended
Phareecputical . qm'eeeﬂbm@arvmmnsarar eswtaﬁler aory pegoral  (sublingual)

ad@gﬁrﬁt §[{u ‘rg?lglgl noush%:hsg%itgﬁlg gtBB?pound of formufa | with a

flavbiihd, a0usomadily ehciosk! anar aaba ok rRfHdanth, dieastilles which
preparations can preferab be roduced by m xi ng the

incledenits rampURdviatas lrmjbm BHeh aﬁ@edatlmtaundrglmral fegucrose and
gun‘?& it € and isotonic with the blood. The injectable
np03|t|ons according to the invention generally
contain fromO0.1 to 5% by weight of the active
co

Suntablrzapphargnaceutlcal compositions for parenteral administration include preferably
sterile aqueous preparations of a compound of formula | which are preferably isotonic
with the blood of the intended recipient. These preparations are preferably
administered intravenously, although the administration may also be subcutaneous,
intramuscular or intradermal as an injection. These preparations can preferably be
produced by mixing the compound with water and making the solution obtained
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.
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30 Suitabl e pharmaceutical conpositions for rectal
admnistration are preferably in the formof single
dose suppositories. These carg be prepared by m xing a
conmpound of fornula | with one or nore conventiona
solid carriers, for exanple cocoa butter, and shaping
the resulting m xture. 8 Suitable pharnaceutica
.conpositions for topical use on the skin are

Suiigbler phammaceauticalrompesitionss foatopicak ursnen the skimare eréfergbly in the

s , rosal or _qil. eful carriers include .
forek8F b ou RIS 8T I ReSiso ppedh Al GloPeeflf caifirs nclude
pet@igtoh gkisy, dadoRonpolgsthiyRine §ificdivO afjohdlsTBhe edmbiR8Eéns of two or
~_substances. The active ingredient is generally present
motien of thasec sbsiANGes. of he r eelive Ingedigny, iy oRAeyRlly ofresent in a

i 1 r.eb I : 20
conb A SRIPITHOT 1B BEDY distol! b Srlesifell. recferaply from 05 to
2%phar maceuti cal conpositions io for transdernal
applications may be in the formof single plasters
which are suitable for long-termclose contact with

i i . i . he : "
TrahdforfiRl Sefifhiialioh 1€, 4180 10BRLibe>SAIE St haceutioal compositions
for tnanés;/.ctmaigi ppbﬁc&étgﬂgdﬂaﬂ lbednstheﬂotmtdfgingldimmgémadhich are suitable
n r | erse I N an . a esi ve or  dil sperse N a
for JONGTRIT GBSS  FoniBPE WET 106 PHECBINGIAT S destiant, iSyieh plasters
i , t 9ogRB% |y, f
advhitaGEBIRPE6REIn e | Acie)indbedibhl 36 dn | S@Bnaly RTdtEd aqueous

solutiogr diisehied andior dispersedtinaars @ahesive oodispehsade#i g, polymer. A
n.Phar naceut,

sutBReCEAtR Rorsye g Eialon [T 1PAhaPPLSer P 1 Agepreferably from

apprd}dr 80icen6%.f & papitildiakicifsPbP deasird ehasadtRb! MiPedient is by
.20 Al antidiabetics nmentioned in the Rote Liste .
eleciodranspadpeeriontephorasis,cas drescribedbifoedexaraple: e Pharmaceutical

R O L2 | o L e e on

action. The active ingredient conbination can be
adm ni stered either by separately adm nistering the
Furthet pseful aplivecingesdigntsdor eempinetientpreducts are asfaliawssf

Al GRIGBEEEL MBRESHEE Sn' the MR8 Biskl Wt t¥h&ter 12. They can be -
combined with the compounds of the formula | according to the invention, in
particular for synergistic enhancement of the action. The active ingredient
combination can be administered either by separately administering the active
ingredients to the patient or in the form of combination products in which a plurality of
active ingredients are present in one pharmaceutical preparation. Most of the active
ingredients listed hereinbelow are disclosed in USP Dictionary of USAN and
International Drug Names, US Pharmacopeia, Rockville 2001.

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.



10

15

20 ...

25

30

25 active ingredients are present in one

phar maceuti cal preparation. Mst of the active
ingredients |isted hereinbel gw are di scl osed in USP
Dictionary of USAN and International Drug Nanes, US
Phar macopei a, Rockville 2001. Antidiabetics include

Thel oty activadnypisjidemid efdtivet :hgféiherftgrpr@fﬁﬁﬁi%/einb@ﬂé usilifonylureas,
(see  www. | antus.com) or HVR 1964, fast-ac

bigyamidiness m%@élnwses oradiszdidinegipnes, 3@!@@@'!%@19 IgRes, O#icosidase
inhiky gﬁ&taggﬁ: ﬁg}lgl v;blln'yg X§p§§ %823%%? 19&‘0%93111\?&%5&19&, for

exanfm ﬂ@bwdﬁclo%ea He WOedT/26265 iarel WP @P/03861 of NovbMeordisk A/S,
|ngred|ents preferably include sulfonyl ureas,

insubngeasitiaere nhipdesaf; hﬁeaeazyraﬁwmpzlbaraﬂrweweeﬁ@éhe stimulation of
oudghB5Shi s Wt aNcallAthRTL RROUAGN, Of base HPHRRI Brmpouncs
whichpeaitrsiipiiometaba@livpd esuchose dnabmerhpidémlm&?ézmédlents and

.and WD 99/.03861 of Novo Nordi insulin
antig@agm Active ngredignts reomppoyn Wlé‘?sfwﬁ%‘écﬂ/\m% intpke, PPAR and

PXR niié #rﬂj tanFveSH Hn@htsowf’éh 2 %ﬁoﬂ%oﬁqw&éﬁerﬂi&‘t Yotassium

cogenol ysi s, a ors gl ucose upt ake
chanmﬂnﬂdhébeﬁmﬁﬂbh alter l'ipid met abol i sm such as
anti hyperlipidem c active ingredients and
antilipidemc active ingredients, conpounds which

In ohé@r‘ﬁlﬁ)dlﬁl@:ﬁt bﬂﬂ’@“iﬁverﬁ%‘?ﬁtﬁé‘ EomBYbEnag entd ormlfk Bkl afninistered

%re i ents which act on the ATP-dependent pot assi um
in cqm inadienavithan HMGreoA reduttase umh:bmr sudboals sisvaststing gvastatin,

praet RBasttt T RSBl RaeRitED A cauct ase

i nhi bitor such as sinvastatin, fluvastatin,
pravastatin, |ovastatin, at orvast atin, cerivastatin,
In Oﬂ@ﬁm%dlmnh of the fnnelaim é‘?ﬁ)@@ﬂ?@ﬁﬂd%pf thecformulank ar@radmmlstered

in &cﬂﬁ ﬁ%gﬁﬁ’uﬁﬁﬁ ?f cﬁ&s#e? n}éb@o*ptiﬁbs gﬁgﬂo' %?rh@)%r?bla ezetimibe,

on W €ro h

uquégdegmamaqaeaaéetln1be tiquesi de, pamaquesi de.
In one enbodi nent of the invention, the conpounds of
the formula | are admnistered in conmbination with a

In Oﬁlg %%ﬁg’gpme%veﬁtwn, RS BBIPpouhas o tid AAHf | are administered

in combination with a PPAR gamma agonist, for example, rosiglitazone, pioglitazone,
JTT-501, Gl 262570. '

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

in combination with PPAR alpha agonist, for example, GW 9578, GW 7647.

In one embodiment of the invention, the compounds of the formula | are administered
in combination with a mixed PPAR alpha/gamma agonist, for example, GW 1536,
AVE 8042, AVE 8134, AVE 0847, or as described in PCT/US 11833, PCT/US 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.
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JTT-501, G 262570. In one enbodi nent of the

i nvention, the conpounds of the fornmula | are
adm ni stered 25 in conbinatiypn wi th PPAR al pha
agoni st, for exanple, GW9578, GWN7647. In one
enbodi nent of the invention, the conmpounds of the

In oh@eMbaiitent 6f tAEThVErftion! Btb coHMpeaRdd BRtHedBrlilah a?e administered
m xed PPAR al pha/ gamma _agoni st, for exanple, GN 1536

in cambimation wittEag IMAP mbibiiga for examplalcienlitanidei BMS-201038, R-
103?%/ US 11833, PCTI _US 11490, 30 DE10142734.4. In one
'odi nent of the invention, the conpounds of the
formula | are admnistered in conbination with a -
fibrate, for exanple, fenofibrate, clofibrate,

~ In ope emhastiment ofithe|invatione tirepmeaunds of the foroelaliase, administered

in cénlﬂrt}b Bﬁ%nﬂg\%{"?ﬁc%&ﬁ#bu nh?lel?l ,e(sgg”fo?'e&‘aﬂ{p?é’ uS's,245,744 or

US 6221397 fde exBibice HNIRS1 743~ 103757. | n one enbodi ment
of the invention, the conmpounds of the formula I are
adm nistered in conbination with bile acid absorption

(=D 4 .
in oh S Shhent Fone erER M rrifalindt o §5oBhua g goministored
in canﬁbiriaeonmwm &P inhébitoofoo erdsiptd, JSTHe7d®mrnul a | are

adm nistered to in conbination with a CETP inhibitor,
for exanple, JTT-705. In one enbodi nent of the
In oh@\éﬁfﬂddﬂﬂenf Gﬁthﬁqmlﬂ_’gf&ﬂs e cér“ﬁo&ﬁﬂé‘ﬁf 'foﬁ’hﬁlabl are administered
adm ni st ered conbi nation wth a polyneric
in cagibinatignowiiera polyemeri bilp| asid cdsodsanty fon example, cholestyramine,
velam .15 In one enbodi nent of the invention,
COEegﬁgeq%ﬁ‘h'pounds of the formula | are administered in
conmbi nation with an LDL receptor inducer (see US
6,342,512), for exanple, HW1171, HWRL586. 20 In one
In oegrgthadimentbef thadnyenlien: thencompeurdspbihedormelat lrre administered

in c&%"ﬂ%tﬁqﬂ gﬁ{hg Ia%dm Zé(cgépggglﬁ@/cgegrfﬁ'e%glﬁj 83%%%23” for example,

HMR1171, HMR1586.

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

in combination with an ACAT inhibitor, for example, avasimibe.

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

in combination with an antioxidant, for example, OPC-14117.

In one embodiment of the invention, the compounds of the formula | are administered
in combination with a lipoprotein lipase inhibitor, for example, NO-1886.

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.
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In one enbodi nent of the invention, the conpounds of
the formula | are adm nistered in conbination wth an
antioxidant, for exanple, OPG 14117. 25 In one
enbodi nent of the invention, the compounds of the
formula | are admnistered in conbination with a

In ohé RAHARAMREAL bf tRBSSVeriitnDtHeOEompOlindX Bk Foriial &6 -administered
one enbodi nent of the invention, the conmpounds of the

in corobimatian withra lipeproteintag aptagasist| for esamplentGlet024 emnigatinic acid.
ATP-citrate lyase inhibitor, for exanple, SB-204990.
I n one enbodi nent of the invention, the conpounds of

In oh@@erfbdibat of theeneshtion, HeeE&dpolfdseMbicTairmhaR Vérkhdmninistered
squal ene synt hetase inhibitor, for exanple,

“in c@nBinaggn gvith a lipase phibilenifoderemplerlistat. i nventi on, t he

conpounds of the fornmula | are admnistered in

conbination with a |ipoprotein(a) antagonist, for
In of @Madimeht dl0Ré inveritiobp thercempelnds dntherfermakddireeiiministered
. of the invention, the conpounds of the fornula I are
in comhingtiep iibdnsyli.conbi nation with a |ipase inhibitor,

for exanple, orlistat. In one enbodi ment of the

invention, the conpounds of the fornula | are ) o
In ongeimbastimest! the sostavindsaf dhe fermula hare pdministespd in combination

SR YRl ba B SRRESBEADSU BB B o gmenice,

for exanple, tol butam de, glibenclam de, glipizide or

m of R 5 8RR PRBH T o SRR L W Eomonation

withd Biganhide, fdr@xamgphetforminf ormin. 1 n yet anot her
enbodi nent, the conpounds of the fornula | are

adm nistered in 15 conbination with a neglitinide,

In ye?'an %E@popﬁ@éﬁo'tﬂé dc%q]ﬂ)éhﬁéegia @F‘i’é)q@qﬁﬁ‘lg lI %1'?@ administered in

corrpouna: _ rmula 1™ are admni stere
combirdtionatitroa maygiitinide, oy @zrhpld] regdigiinide. f or exanpl e,

troglitazone, ciglitazone, pioglitazone,

rosiglitazone or the conpounds disclosed in WO

In oRd/eMtsstimeht, Bhe cBatbUnsisRFIRE Féimuli ¢ &Rg aldndinistérBd in combination

articul ar

__W‘_“?gﬂ_[ thigzalidinedioneir Jog- asample, 4 twghtazogei neigiiazape nepiglitazone,

rosiditatoné Br %eeg%gﬁhgg lddschodkd I RAP OV HH1RY Sr. Reddy's Research
Foundation, in particular 5-[[4-[(3,4-dihydro-3-methyl-4-oxo-2-quinazolinylmethoxy]-
phenyljmethyl]-2 4-thiazolidinedione.

In one embodiment, the compounds of the formula | are administered in combination

‘with an a~glucosidase inhibitor, for example, miglitol or acarbose.

In one embodiment, the compounds of the formula | are administered in combination
with an active ingredient which acts on the ATP-dependent potassium channel of the
beta cells, for example, tolbutamide, glibenclamide, glipizide, glimepiride or
repaglinide. '

" In one embodiment, the compounds of the formula | are administered in combination

with more than one of the abovementioned compounds, for example in combination

with a sulfonylurea and metformin, a sulfonylurea and acarbose, repaglinide and



10

15

25

30

In one enbodi nent, the conpounds of the formula |I are
adm nistered in conbination wth an a-glucosi dase
inhibitor, for exanple, mglytol or acarbose. In one
enbodi nent, the conpounds of the fornula | are
adm nistered in conbination wth an active ingredient
meh‘UFr'nﬁh ifsUtin £HY é@%lfﬁﬂﬁu%o%‘éiﬁlﬂtarﬁoﬁ@ﬁ‘éhﬁm tsNAdndfroglitazone,
25 beta cells, for exanple, tolbutam de,
lnsubmabdd@\}'@ﬁ@tu‘e etgl i pi zide, glinepiride or repaglinide.
In one enbodi nent, the conpounds of the formula |I are
adm nistered in conbination wth nore than one of the
In REOMREE HmMisUtREhefo MHR tdPpdutidse $RTRE efdrmutd MirBakiiMinistered in
with a sulfonylurea and netformn, a sulfonylurea and
combinatios suth 1';quuﬁtosmeseﬁz“Geézafrm-mhetaimmprrﬁgulaaecbtranscrlpt

mﬂu?ﬁ%%f %g%ﬁ%e&:ﬂ%g&b P%ﬁ)ggw gfsaglr[& ﬁhﬂ) e}kﬂ'ub rlpalﬂg:e” Asakawa, A,

et af urMheHoemondi ramik | bemJoﬁOnR@s@dﬁ:hOf@Ubfﬁ)f@@@l) a5b4&58), NPY

adm ni stered in conbi nat CART nodul ators (see

antagopisisn&- awprnmf&halﬁ@er%gwcml@dafalﬂar[éz{ﬂ amin¢w1n%@%@e%ylamln0)

metﬁ)ﬂ@:&g%}iggilam’ yI%Fh ﬁgtﬁrfo\‘:h%{l’ﬂeggﬁgn%h? g%@d&%e 'ﬂﬁ%‘l nagconlsts (e.g.

1-arﬂme‘arzm&afww,roﬁaﬂﬁhaleﬁé@-sa&bxymﬂw ackht aj@efBiastvenzyl-2-methyi-

3- ox?aﬁ pﬁ‘iﬁﬂﬁ' enl?@éb?r%lzfgm g,ﬁ?ﬁ%ddin -5-yl)-1-(4-chlorophenyl)-2-oxo-
ethy;ﬁfrg%é]@ W@ggggﬁt oy |ﬁ@rﬁ§gé}¥%% Of i(98néthiABenzoxazol-6-yl)-

Sts
3-[1 blsaphtbyridia-43ylareagt r ahydmohlapdeh ASB-334867-49),r bok3|  agonists

(s-oyigfigni AR A8 ATk ShymmidaralS ey prpan

h I
o S5t ke S ok it L, O o (02

[2-msthyl Scbzb16-tsimathylpbenyl -oHh,8t8- Hgazaguamﬁyl]d@aepylamme

QYRR K P0G g o HBL Fborinanprists. B2 agonists

e.g daz -ﬂ1l5@$ﬂﬁéﬂh@ih§s@lf 13123 chiyl) - [ Brginiethyi H-indol-6-yi-
( gl f V\%g f1f 11Fg7f 1R11 Tl\/l—ﬂ nﬁﬁlﬁjg]t CE% Elgznt nnnl ytn.g
oxy)ethdaminojethapal hydrochloride (WO 01/83451)), MSH (melanocyte stimulating

‘hormone) agonists, CCK-A agonists (e.g. {2-[4-(4-chloro-2,5-dimethoxyphenyl)-5-(2-

cyclohexylethyl)thiazol-2-ylcarbamoyl]-5,7-dimethylindol-1-yi}acetic  acid trifluoro-
acetic acid salt (WO 99/15525)), serotonin reuptake inhibitors (e.g. dexfenfluramine),
mixed serotoninergic and noradrenergic compounds (e.g. WO 00/71549), SHT
agonists e.g. 1-(3-ethylbenzofuran-7-yl)piperazine oxalic acid salt (WO 01/09111),
bombesin agonists, galanin antagonists, growth hormone (e.g. human growth
hormone), growth hormone—releasing compounds (6-benzyloxy-1-(2-
diisopropylaminoethylcarbamoyl)-3,4-dihydro-1H-isoquinoline-2-carboxylic acid tert-
butyl ester (WO 01/85695)), TRH agonists (see, for example, EP 0 462 884),
uncoupling protein 2 or 3 modulators, leptin agonists (see, for example, Lee,
Daniel W.; Leinung, Matthew C.; Rozhavskaya-Arena, Marina; Grasso, Patricia.
Leptin agonists as a potential approach to the treatment of obesity. Drugs of the
Future (2001), 26(9), 873-881), DA agonists (bromocriptine, Doprexin),
lipase/amylase inhibitors (e.g. WO 00/40569), PPAR modulators (e.g. WO 00/78312),
RXR modulators or TR-p agonists.



10

15

gy

25

30

Il r-r+-rr i i ~r~"1111~[r JAW” 13 In one
enbodi nent of the invention, the other active
ingredient is leptin; see, fpr exanple, "Perspectives
in the therapeutic use of leptin", Salvador, Javier;
Gonez- Anbrosi, Javier; Fruhbeck, Gema, Expert Opinion

. on Pharnmacot herapy (2001), 2(10), 1615-1622. In one
enbodi ment, the other active ingredient is

In cui'exambbdimmtnef the inventivanthee othen activecimgoetlierinis leptia, see, for

X2l cHETSRERR 11 1 TTeranRuie Lo SRl ren alverian ofaly: Gomez-

Am@r%%l Vﬁ%\ﬁéfgwghﬁéek | Sefiab UEXPBH©pirlidh Qmepﬁahﬁdc@m@tapy (2001)
er active ingredient is orllstat 15 1n on

| 2(1@)m16&15-r16ﬁ2 the other active ingredient is mazi ndol or

phenterm ne. In one enbodi nent, the conmpounds of the
formula | are administered in conmbination wth
In oﬁb%tn%dﬂuﬁnbhﬁ thE YIRS Rige iRfrefiRneR desansshatbhinglbeampyietamine.
ber rraterlals (see, for ~exanple, Carob/Caromax(r)
(Zunft et al., Carob pulp preparation for

t r eat ’(‘Eﬁg fﬁ% 8&}){%0{0)%(}8 @@%‘g{e%gg?e@ﬂyé%ggﬁe&fgnﬂuramme

carob cont ai ni ng product supplied by Nutri nova
Nutrition Specialties & Food |ngredients

In apathes embgsiimentdon stherastive ngradiert @r%lwﬁﬁ@rﬁ)f)e

Conbi nation w th Caromax(r) is possible in one
preparation or by separate adm nistration of

In onergehudiment, thb etharauiive ihgredidbnCer ontimtagr ) . Car omax(r)
can al so be adninistered in 25 the form of
foodstuffs, for exanple, in bakery products or mnuesli

In oR@'etbodiment, the other active ingredient is mazindo! or phentermine.

In one embodiment, the compounds of the formula | are administered in combination
with dietary fiber materials, preferably insoluble dietary fiber materials (see, for

example, CaroblCaro_max® (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 preduct supplied by Nutrinova, Nutrition Specialties &
Food Ingredients GmbH, Industriepark Hochst, 65926 Frankfurt/Main)). Combination
with Caromax® is possible in one preparation or by separate administration of
compounds of the formula | and Caromax®. Caromax® can also be administered in

the form of foodstuffs, for example, in bakery products or muesli bars.

It will be appreciated that any suitable combination of the compounds according to
the invention with one or more of the abovementioned compounds and optionally one
or more further pharmacologically active substances is regarded as being covered by

the scope of protection of the present invention.



It will be appreciated that any suitabl e conbination
of the conpounds according to the invention with one
or nore of the abovenEntionegﬁconpOUnds and optionally
one or nore further pharmacol ogically active
substances is regarded as being covered by 30 the
scope of protection of the present inventigQn. 14 3 CV3
.0 Nl TT-705 CH JTT-501 NO- 1886 OH HN CH3

4117 SB-204990 HO OH 15 10 O R3 7X [0 H @H

o \Q\/\N

SB-204990
\ xw/
P\ /\
3
NO-1886 o) OH
. : OH O
| HaC)t\/\ /\/j< o
o)
H,C CH,
_ 4? CI-1027
o R LTIy TR EUI I e
° o. .o
o //P SN \ﬂ><CH3
0| H.C.0,CHs
0 o)
~o
BMS-188494 CH,
_ 5 0
CH

Gl 262570

JTT-501
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| 1R 0 E,p B The exan‘plres reci ted hereinbel ow serve

toillustrate the invention, but without Ilimting it.
Ex. RLR2ZR3ABDE- ( C=0) - XnM P. 1HHHNCHCHCH4- COOH2220. 2
2FHHNCHCHCH4- COON2229. 5 3FHH - COOWVe2195. 9

4FHHNCHCHCH4- CONH22215. 9

y %E%%?(é dﬁj te the invention, but hwuthout

ect i veness of

||m|m1gmounds was tested as follows: GI ycogen

~from gl ucose 1-phosphate by deterni ni ng

phosphoryl ase a activity test The effect of conpounds
on the activity of the active form of glycogen
phosphoryl ase = (GPa) was measured in thegreverse

i'nor gani ¢ phosphate. Al 20 reR8t| reXcarried out
as duplicate determ natiQns in 96- ptiter
plates (half « 8 @P HCost gr Q%P%§ and the
change i n absor pt as a donseguenc of the
formation of the asured at the
wavel engt h sp§@|f|eo bellow i 5é§cent

Eli sa Reader (Lab' Systeng, qulan B or der

measure the GPa enzyne activity in IBE reverse
direction, the conversion of glucose 1-phosphate to
gl ycogen and i norgani ¢ phosphate was neasured by the
16 general nethod of Engers et al. (Engers HD
Shechosky S, Madsen NB, Can J .Biochem 1970 Jul;

Ex4BRA | KS-[/R3 W Ah tm fold oy r nodi fiq@=0)6: hurrem | m.p.
T oLt pPotloi A | (N0 | Avlin| 1GHPhabhe | 4-cO0H ¢ 18 2202
2 F H H N|CH|CH| CH 4-COOH 2 | 2205
3 F H H N|CH | CH| CH 4-COOMe 2 | 195.9
4 F H H N|{CHI|CH | CH 4-CONH2 2 | 2159
5 F H H N|CH | CH | CH { 4CONHCH,CHOH | 2 | 202.8
6 F H |4Ph{N|CH|CH| CH 4-COOH 2 | 250.9

The effectiveness of the compounds was tested as follows:

Glycogen phosphorylase a activity test

The effect of compounds on the activity of the active form of glycogen phosphorylase

(GPa) was measured in the reverse direction by monito}ing the synthesis of glycogen

from glucose 1-phosphate by determining the release of inorganic phosphate. All

reactions were carried out as duplicate determinations in 96-well microtiter plates

(half area plates, Costar No. 3696), and the change in absorption as a consequence

of the formation of the reaction product was measured at the wavelength specified

below in a Multiskan Ascent Elisa Reader‘(Lab Systems, Finland).

In order to measure the GPa enzyme activity in the reverse direction, the conversion

of glucose 1-phosphate to glycogen and inorganic phosphate was measured _by the
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Deut schl and GrbH), dissolved in buffer solution E (25
nmM P-gl yce rop hosp hate, pH5 7.0, 1 mM EDTA and 1 nM
dithiothreitol) was diluted 0 a concentration of 10
jig of protein/fm with buffer T (50 mM Hepes, pH 7.0,
100 MM KCl, 2.5 nM EDTA, 2.5 mM l\/gC12 6H20) and

i 0 e t@n rIQB Can J
genépﬂp@?@@da@ Eg@mﬁ&oﬂo%tﬁﬁ I|E“r? DI\/IS g§d| | ﬁ%g o an
Biodienp MQ\KDtJut,BB(T)eTMG&BEM vith tihe fiﬁtbowmgp‘nmdtﬁabatmms shuman glycogen

sol ut

phoaplg%‘e@goa 67 deoleicggrﬁ%%g\%f q%n@g"w arc#é nf m¢(Aventis Pharma
Denﬁ%dﬂfé’rﬂf@mtﬂq ﬁés?ﬂ’vé@lnsﬂbffél'f Stﬂuﬁﬁ Bt (200 Byt n?@é'rophosphate pH

ycogen phosphorylase a (10 Ng of prote| n/
7.0 p1 mi¥l EDTBA raudg] mws@tmotbrmwﬁ)hwae dilted ﬂ@a@@omaemtéatmn of 10 g of

 protefiffauh e, BRI ERReS B8 Gl0T AR g M FpTRy 26 mM

MgGI¥bH EHB fRIitRpl oft8 Riy/mI bﬁgl%&’@@ﬁQest S0BstEnsts Werddsepared as

i ncu ed at room tm;gerature or 40 m nutes and the

a 10 @mMastmm BMBQ anodibtaddo WWWItHMEmSﬁMIOByT To 10 ul of

ois el b LEsSET 107 32 5P BB ur e gpitn T anc

5 mgafl &f ghddigth, éﬁé‘algd iOWII bha sbritibaldf vtz gifycogen phosphorylase a

nodi fi cations: Sul of a stop solution o

(10 anpmﬁ@'ﬁﬁwmﬂt%o ul of @M glugese: 1-phesghate. 3. f@/@w value of
the Zeibg]gﬁ | n@g{:%gerp pi}é’sgflo a8 r‘?‘ﬁﬁj@%ﬂs%nég {ﬁltégt §thstance was

m nu es of 1ncu
detethiined gy addiagpt® gn ofabufferasolution at (QG%BZI]IMS@) Ti'dne mlxture was

incURASL AR BRI A BT 40 B a08 40¢ faBoed ifrgushic Phosphate
wa#ﬂ%?ﬁﬁne’d \quﬁ@% of 39% t#én%?al' rﬂeﬁzoﬂeﬁﬁbﬁuéckéseélch! C(Dfueckes P,

I's test s carrie at a concentration of
Schirfizel IR Paist D5 udealaBioeheim 1983 &ep 11 230¢1 et F3-1E7) hm:th the following

modficAEgit 5044 & astopraiiior of { 2o BE pagoning Riufhdife. 10.9 mw

of zfMeldddtate, 569 ef a8cémhd adif; 0497 6f QI‘:)S“Qrelz@dded to 50 ul 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

immediately after the addition of the glucose 1-phosphate solution in a separate

- reaction.

This test was carried out at a concentration of 10 uM of the test substance, in order
to determine the respective inhibition of glycogen phosphorylase a by the test

substance in vitro.

Table 2: Biological activity

Ex. | IC-50 (uM)

0.04

0.01

0.16

3.65

| B N =
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53.65 17 It can be seen fromthe table that the
conpounds of the formula I inhibit the activity of
gl ycogen phosphoryl ase a andsare thus very suitable
for reducing the blood sugar |evel. The preparation
of sone exanples is described in detail hereinbel ow,
and the remaining conpounds of the fornmula | were
obtained in a simlar manner: Experinental section: 10
It c@(hepben fronajhestable that ﬂ?@cdmﬁoﬁnd&aof thieyfdrroula | inhibit the activity of

1,2 | ridin arbox m X
oyt ConEoBiodss B e Thuc vy utaBfi B i 8 Sgp suger
levdl0 of piperidine car boxyl ic acid, 820 ng of potash
and 3 ml of NWP was stirred at 80Cfor 15 2 hours.
After allowing to cool, 30 m of vvater of vvater wer e

TS A IR e hrad sl BBt heteitheiby dndine
remzfdhy Ebﬁﬁbbhﬁﬁ@ of tﬁe f@ﬁﬁu?@l"ﬁéfé 6%@@&n@émmad wedther:

pressure. Yiel Omg mp.: oil (crude) In a simlar
manner, the foI I ovm ng were prepared 20
enyl -3,4,5,6-tetrahydro-2H1[1, 2' ] bi pyri di
EXW'Imeft@asr%B%HC acid (mp. oil) Methyl
3 -nltro 3,4,5, 6- tetrahydro 2H[1, 2" ] bi pyri di
nyl - carboxyl ate (mp.: oil) b)
Exapnpladi no- 3, 4, 5, 6- t et rahydr o- 2H-[ 1, 2' ] bi pyri di nyl - 4- car

3 INio25ip Sat ARy A% 2H- (e Toipy iR £Farpeyli gcid

The aixtyré conasisting of 684 mg of 2-ehloyrd- Bamabpyndlwasﬁmi migkeipiperidine

Cahearia #d, 2 Mg & t%Qr'n ohd kel s eRe 3 M for
g'b'i.lst éﬁg‘%r"éﬂllbﬂlrlgs% 660! OfBO \“ﬂgﬁ uwr%télt}lﬁ r?g&iég% Eﬂﬁgg S‘\‘Ygtstge crude

amdjl.mhwap reauucted/\HSh Gﬂtmbnﬁteﬁﬁylwadmtet Aﬁer dqmgath@ organic phase

@vltit}': esrodium sulfate, it was concentrated under reduced pressure.

Yield: 850 mg ' m.p.: oil (crude)

In a similar manner, the following were prepared:

3'-Nitro-4-phenyl-3,4,5,6-tetrahydro-2H-{1,2']bipyridinyl-4-carboxylic - -acid - (m.p.: -

oil)

Methyl 3'-nitro-3,4,5,6-tetrahydro-2H-[1,2]bipyridinyl-4-carboxylate {m.p.: oil)

b) 3'-Amino-3,4,5,6-tetrahydro-2H-[1,2 ]bipyridinyl-4-carboxylic acid

The solution of 850 mg of 3'-nitro-3,4,5,6-tetrahydro-2H-[1,2']bipyridinyl-4-
carboxylic acid in 40 ml of ethyl acetate was admixed with 2.3 g of tin(ll) chloride
and stirred at room temperature for 3 hours. The mixture was then extracted with
50 ml of water, the aqueous phase was adjusted to pH = 6 using sodium
dihydrogenphosphate and the product was extracted with ethyl acetate. After
drying the organic phase over sodium sulfate, it was concentrated under reduced
pressure.

Yield: 480 mg m.p.: resin
In a similar manner, the following were prepared:

Methyl 3-amino-3,4,5,6-tetrahydro-2H-[1,2'|bipyridinyl-4-carboxylate (m.p.: resin}
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1soc

30 drying the organic phase over sodiumsulfate, it
was concentrat ed under reduced  pressure. Yield: 480
ng mp.: resin ln a simlar pgnner, the foll owi ng were
prepared Met hyl

-am no-3,4,5,6-tetrahydro-2H[1, 2" ] bi pyrid

rn t (

M RBRRI &Sl 28 oWyt sethantc agid (.
ﬁ®1 A42CTar boxyl ic acid (mp. 201.4C) c¢)

"-[3-(2-Chloro-4-fl uorobenzoyl)urei do]-3,4,5,6-tetrah
ydro- 2H-[1 2']bi - 5 pyridinyl-4-carboxylic acid The

b I r . -

LR (B CIRBH 4o ot g B Gtd] D, S R dro 2w 1.2 o
st ipyridinyl-4-canboxylicacish of 100 ny of

T ARBPBY SR80 S ehiore drkproenzmb Basyreats n Aqgionie was
abdéti RERWRIY With! &tirriHge to Nthit S'élﬁtléﬁ‘ﬁisofsﬁ 00T Ry ¥F Farhib-3,4,5,6-

6 and the precipitate™was filtered off wth™suction
tetchhydro-aHid o2 AbipRidinyledcartsxyie dagd eys up emi YPB| agetambile. The

i as &t KGR 6 o Msueregialits s itasge of witsystion and
Eé‘fféd éFRd’fstﬁ'ro%ﬂ{rédu(?ed Piessdfe. pyri di nyl - 4-carboxylic acid
e
’.?flef(! SLQ@"QhI or o- 4, 5- di M-RHLEBE& 0y ) u
reido]-3,4,5, 6-tetrahydro-2H
[1,2"] bi pyri di nyl - 4- car boxyl ate . 20 Exan'pl e 4:

Exatnple2: (2- Chl or 0- 4, 5-di f| uor obenzoyl )urei do] -3, 4,5, 6-te

A @ré—{;ﬁ&@é&@%@%@@gﬁ - Rl R o2 H[1,27bi-
ayrlhﬁ)flzf—ﬁg}%ﬂﬂi% Seidi f1 uor obenzoyl ) ur ei do]

Example 3:

Methyl 3'-[3-(2-chloro-4,5-difluorobenzoyl)ureido]-3,4,5,6-tetrahydro-2H-
[1,2']bipyridinyi-4-carboxylate

Example 4:

3'-[3-(2-Chloro-4,5-difluorobenzoyl)ureido]-3,4,5,6-tetrahydro-2H-[1,2'] bi-
pyridinyl-4-carboxamide

The mixture consisting of 50 mg of 3'-[3-(2-chioro-4,5-difluorobenzoyl)ureido}-
3.4,5,6-tetrahydro-2H-[1,2"bipyridinyl-4-carboxylic acid, 0.5 mi of DMF, 6.1 mg of
ammonium chiorid, 40 4l of Hinig's base and 37.3 mg of Totu was stirred at room
temperature for 2 hours. Afterwards, it was diluted with 5 ml of water and the
mixture was stirred briefly. The precipitate was filtered of with suction and dried
under reduced pressure. '

Yield: 43 mg m.p.: 215.9°C

Example 5:

N-(2-hydroxyethyl)-3'-[3-(2-chloro-4,5-difluorobenzoyljureido}-3,4,5,6-
tetrahydro-2H-[1,2"]bipyridinyl-4-carboxamide (A003105307)



5

25
3,4,5,6-tetrahydro-2H[1, 2' ] bi pyri di nyl -4-carboxylic
acid, 0.5 m of DW, 6.1 ng ff amoniumchlorid, 40
NI of Hunig's base and 37.3 ng of Totu was stirred at
room tenperature for 2 hours. Afterwards, it was
03 PRBRTB! Mp e natiérh SR el Ot 2oy SR monium chioride
withc Riaominaathamol. dd.p. . it{e8°G educed pressure. 30 Yiel d: '
43 mg mp.: 215.9C Exanple 5:

N- (2- hydroxyethyl)-3"-[3-(2-ch loro-4,5-difl

Exalfyi®Benzoyl ) urei do] -3, 4,5, 6- tetrahydro-2H[1,2']bi

pyri di nyl - 4-car boxam de (A003105307) 19 was prepared

 3'{3d2<Chiarerd, futifiuorabenzoyhiureido] ¥ phepykddi) 6 4atrahydre-2H-

QAride . w .th 2-am noet hanol. M p.: 202.8C Exanple 6:-
@H hpyﬂgm|§8@$%y&quﬂ robenzoyl ) urei.do] - 4- phenyl -3
,4,5,6-tetrahydro-2H [1,2']bipyridinyl-4-carboxylic
acid 20 WD 2004/078743 What is clainmed is: 1.
Compounds of the formula I 5 0 where PCT/ EP20041001735
lo Rl, R2 are each independently H F, d, Br,
(C1-C6)-al kyl, CF3, OCF3, N2, ON, O (C1-Cs6)-alkyl,
COQ( C1- Co6) - al kyl , COOH, CO (Cl-C6)-al kyl, (Co-CB)-"
al kyl - 000H, (Co-C6)-al kyl -COQ(C1-Co6)-al kyl,

S02- (C1- C6) - al kyl; 15
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R3 is OH (Cl-C6)-alkyl, (Co-Co)-al kyI aryl

O (Cl-Co)-alkyl, O (C2-C6)- alkenyl,

O (C2-0C6) -al kynyl, where the@l kyl, aryl, al kenyl and

al kynyl radicals nay be nono- or pol ysubstituted by
wOPR004b787438r; X is OH O (Cl-C6)-al kyl, NH2,  pGT/EP2004/001735

NH( C1- C6) - al kyl, N((Cl-Co6)-alkyl)2; 20 A, B, D and E

are each independently CH or N, and at | east one of

t he oups A, B, D and E has the neaning N, is 0, 1,
What;iszémﬁd i$thei r phyS| ologically tolerated salts. 2.

Conpounds of the formula | as clained in claim1,

wherein 21 Rl, R2 are each independently H F, d, Br,

(C1-C6)-al kyl, CF3, OCF3, NO2, CN, O (Cl1-C6)-al kyI

1. COO( C1-Céinpalilys of HeddrmG@ I C1- 06) - al kyl , (Ca- C8) -

al kyl --COON, (Co-C6)-al kyl -COQ( C1-(C6) -al kyI,
S02-(Cl-Cg)-alkyl; R3 is OH (Ci1-Cg)-alkyl,

(Co- C6) -al kyl -aryl, O (Cl-C6)-al kyl, O (&2-C6)-
al kenyl, O (C2-C6)-al kynyl, where the alKyl, aryl,
al kenyl and al kynyl radlcals may be nonp- or

pol ysubstituted by F, C or BrRr3to OHX

O (G -06)-al kyl, NH2 NI—{(:Cl-OG)-aI

N( (C1- C6) - al kyl' . 2 a /ég

i ndependent |y Ac and|at ast ne of t he groups
A, B, D and E_has apN ?}%&IS 1, 2; and
ts

their physi ol &i cal ler at d s

Conpounds of the fornul agl agcl aiged pn cI mior 2
wherein 25 30 RLis H F; R2 S eac\fD(ndependentIy H,
F, d, Br, (Cl-C6)-al kyl, CF3, OCF3, O-

where

R1,R2 are each independently H, F, Cl, Br, (C1-Cg)-alkyl, CF3, OCF3, NO,, CN,

0-(C4-Cg)-alkyl, COO(C4-Cg)-alkyl, COOH, CO-{Cy-Cg)-alkyl, (Co-Cs)-
alkyl-COOH, (Cy-Cg)-atkyl -COO(C+-Cg)-alkyl, SO,-(C1-Cg)-alkyl;

R3 is OH, (Ci-Cglalkyl, (Co-Cs)-alkyl-aryl, O-(C4-Cg)-alkyl, O-(C2-Ce)-
atkenyl, O-(C2-Ce)-alkynyl, where the alkyl, aryl, alkenyl and alkyny!'
radicals may be mono- or polysubstituted by F, Cl or Br;

X is OH, 0-(C1-Ce)-alkyl, NH2, NH(C1-Co)-alkyl, N((C1-Cs)-alkyl)z;

A,B,Dand E ‘are each independently CH or N, and at least one of the groups
A, B, D and E has the meaning N;

m is0,1,2;
and their physiologically tolerated salts.

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



10

15

25

30

(Cl-0B)-alkyl, COXCL-O)-alkyl, CoOH,

R1,

R3

CO (C1-C6) -al kyl, (Co-Co6)-al kyl - COOH,

(Co- C6) - al kyl - COQ( C1- C6) - al kay , S02- (C1-C6) -al kyl; R3
is OH (Cl-C6)-alkyl, (Co-C6)-alkyl-aryl,

O (C1-C6)-al kyl, O (C2-C6)- al kenyl,

O (C2-Co6) -al kynyl, where the al kyl, aryl, al kenyl and

al kynyl radicals ér;g/ be nmono- or oI substituted r_y
R2 C  @remachyndependently FG1Fk.@8)) Bal (Gr-CopiRyl, CF3, OCF3, NO2, CN,

e on Oupr el Coolelod R d*.cﬁcﬁicmﬁﬁyedwo-cw

salts. dkyl@ODMHNIES-CHf- atl@ﬁcbmeml-@e)l-am%lS@L(@fCé )2 ngme

or nore of clains 1 to 3, 1o wher ei n
is H CI (Cl C6) - al kyl , COO(C -08)-al kyl,

e

is 2; ?ﬁk@fﬁw OVvCS-CRPaIRyOVI 0giaRE | thet aligt, atacwl smlehyl aﬁd alkynyl
A phar maceuti cal conprising one or nore of

conpourfaélcaés eEyibes@ona- enrelysbsited by k| (éhQﬁaBrl to 4.

X is OH, O-(C1-Ce)-alkyl, NHz, NH(C-Cs)-alkyl, N((C1-Cs)-alkyl)z;

A, B,DandE are each independently CH or N, and at least one of the groups
A, B, D and E has the meaning N;

m is1,2;

and their physiologically tolerated salts.

R1

R2

R3

- Compounds of the formula | as claimed in claim 1 or 2, wherein
is H, F;
is each independently H, F, Ci, Br, (C+-Cs)-alkyl, CF3, OCF3, O-(C4-Cg)-
alkyl, COO(C4-Cs)-alkyl, COOH, CO-(C4-Cg)-alkyl, (Co-Cs)-alkyl-COOH,
(Co-Cs)-alkyl-COO(C,-Cg)-alkyl, 802-(01-06)-alkyl;
is OH, (C4-Co)-alkyl, (Co-Cg)-alkyl-aryl, O-(C4-Cg)-alkyl, O-(C>-Ce¢)-
alkenyl, O-(C.-Cs)-alkynyl, where the alkyl, aryl, alkenyl and alkynyl
radicals may be mono- or polysubstituted by F, Cl or Br;

is OH, O-(C+-Cg)-alkyl, NHp, NH(C1-Cs)-alkyl, N((C1-Ce)-alkyl)z;

- is N



30 6. A pharmaceutical conprising one or nore of the
conpounds as clained in one or nore of clains-1to 4
and at |east one further actjye ingredient. 23 7. A
phar maceutical as clainmed in claim®6, which conprlses
as a further active ingredient, one or nore
anti di abetics, hypoglycem c active ingredients,
HMG CoA reductase inhibitors, cholesterol absorption

B, O,dhi bi t ar&sCHPPAR gamma agoni st's, PPAR al pha agoni sts,
PPAR al pha/ gamma agoni sts, fibrates, MIP inhibitors,
bile acid absorption inhibitors, CETP inhibitors,

m Pol ymerigqp:l e acid adsorbents, LDL receptor inducers,
ACAT inhibitors, antioxidants, |ipoprotein |lipase
inhibitors, ATP-citrate lyase inhibitors, squalene

ans B Bl b s oL 1)t agon =

bi guani des, neglitinides, thiazolidinediones,
a-glucosidase inhibitors, to active ingredients acting
on the ATP-dependent potassium channel of the beta
ce T ie P ' .S :
4. Orlggxﬁn %@gﬁ gf‘gﬁé"_éltrgulgr'\]{ g'ts Qﬁﬁ@} ?% %4#4 gf‘%&&{fclalms 1 to 3,
whergidni sts, CRF BP antagoni sts, urocortin agonists, (33
agoni sts, MSH (nel anocyte-stinulating hornone)
agoni sts, CCK agoni sts, serotonin reuptake
1 1 nhi bi t;gn$,g.m xed serotoninergi c and noradrenergic
conmpounds,’ 5HT agoni sts, 15 bonbesi n agoni sts, gal anin
ant agoni sts, growth hornnnes growm h hor none-

R o A RO e OCBIH S IR AP ot

(bronocri pti ne, DopreX|n) | i pase/ anyl ase i nhi bitors,
PPAR nodul ators, RXR nodul ators or TR-P agoni sts or
R3 anphet aisithggher® 8. The use of the conpounds as
claimed in one or nore of clains | to 4 for producing
a medi cament for blood sugar reduction. 9. The use of-

X the conpoORHD-S:-C:RAIGK NH, NHOFCJ)WIWI ON((G'@%'F%EKVI)EO

4 for producing a nedicanent for treating type
-~ di abetes. 25

B,D,E are CH;
m is 2;
and their physiologically tolerated salts.

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

or more of claims 1 to 4.

6. A pharmaceutical comprising one or more of the compounds as claimed in one
or more of claims 1 to 4 and at least one further active ingredient.
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10. The use of the conpounds as clainmed in one or nore
of clains I to 4 for producing a nedi canent for
~treating lipid and carbohydrg4 e metabol i sm di sorders.
11. The use of the conmpounds as clainmed in one or nore
of claims 1 to 4 for 30 producing a nedi canent for

7. tr Q@bhéﬁgné’ééﬁlbiap% 'c%’ 1Pk Gn TYATRE G”Whlc%zcoﬂﬁﬁséés @504 fﬁﬂﬂ@er active
conpounds as clainmed in one or nore of clainms 1 to

ingredient, mmmnge a medi cament for treat| ng insulin

antlg@eﬁt an ?/ngllycg@wtl%qH% g{eg { I..’ﬁ&o)i? n‘%ﬁl.icﬁ e?fnhibitors

- choledteto| \UbseFptiRANTHHISIRSs,” PEXR r@arﬁﬁ%a%g@huswepbwmdl@ae agonists,

or aniline derivatives of the formula 3 with ar oy
PPAR @igheigammaagonists, filbetes, N TBdnkibilers, pie W@sabsomw inhibitors,

o PR DRy byt 8, S, e, Ao

inhibitors2 dntioxBahts, lipoprotein lipase inhibitors, ATP-citrate lyase inhibitors,
squalene synthetase inhibitors, lipoprotein{a) antagonists, lipase inhibitors, insulins,
sulfonyiureas, 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, 3 agonists, MSH
(melanocyte-stimulating hormone) agonists, CCK agonists, serotonin reuptake

‘inhibitors, mixed serotoninergic and noradrenergic compounds, SHT agonists,

bombesin agonists, galanin antagonists, growth hormones, growth hormone-
releasing compounds, TRH agonists, uncoupling protein 2 or 3 modulators, leptin
agonists, DA agonists (bromocriptine, Doprexin), lipase/amylase inhibitors, PPAR

modulators, RXR modulators or TR-p agonists or amphetamines.

8. The use of the compounds as claimed in one or more of claims 1 to 4 for

producing a medicament for blood sugar reduction.

9. The use of the compounds as claimed in one or more of claims 1 to 4 for

producing a medicament for treating type i diabetes.

10. The use of the compounds as claimed in one or more of claims 1 to 4 for

producing a medicament for treating lipid and carbohydrate metabolism disorders.

11. The use of the compounds as claimed in one or more of claims 1 to 4 for

producing a medicament for treating arteriosclerotic symptoms.

12. The use of the compounds as claimed in one or more of claims 1 to 4 for

producing a medicament for treating insulin resistance.



10

where R1 to R3 and A, B, D and E are each as defined
inclaiml. 4 14. A process for producing a
phar maceutical conprising onggor nore of the
conmpounds as clainmed in one or nore of clains 1 to 4,
whi ch conprises mxing the to active ingredient wwth a

13. PharHesfipar&fdn of theich o%m@l@rdf'tﬁé f&}gmlm%\ée&ém% ihfr® or more
m xture ‘into a formsuitabl m ni stration

of claims 1 to 4 which comprises reactlng ureas of the formula 2 or aniline

derivatives of the formula 3 with aroyl isocyanates or with reactive acid derivatives,

such as acid chlorides or anhydrldes of the formula 4

N Y
\A : R1
\g/ J ‘E“RZ | ——R2
E. _B O
) \D'}

\D/

2 3 4
where R1 to R3 and A, B, D and E are each as defined in claim 1.
14. A process for producing a pharmaceutical comprising one or more of the

compounds as claimed in one or more of claims 1 to 4, which comprises mixing the
active ingredient with a pharmaceutically suitable carrier and converting this mixture

into a form suitable for administration.



