10

15

20

25

30

WD 2005/ 073231 PCT/ EP2005/ 000373 Cycl oal kyl
substi tuted 7-am no-4-qui nol one- 3-carboxylic acid

w@gogy/gﬁggqs nmet hod for the production thereof
their use as nmedi canents The invention rel ates %éﬁ?ﬁp2005@00373

Cy@lﬁ&l&?ﬂdﬁi’ﬂlm&ﬁ l?Baf.rhffnﬂtﬁf“ﬁjl.unolgne-f’) jearboxylic agid derivatives, method for the

- qui nol one- car eriva

~ prodngtidnahereef midythemhnglsaﬂédmmﬁamkserat ed salts and

physi ol ogi cally functional derivatives thereof.
Conpounds of simlar structure have al ready been
( | ) o rl:q: .
Th R P PRI 1 G b o 7 o RRUAG s Shic acia.
derﬁi@tiﬁssmlﬁ'm thelthySiotogicaile mlemn:d\mhs hastt/siologitlydendiohal derivatives
ﬂ1 provi di ng conpounds whi ch display a
Erapeutlcally usabl e bl ood gl ucose-|l owering effect.

The invention therefore relates to conpounds of the

formulal 15 RBRE O "Nt ~YY ' 'RL R7 R5 in which
Compeunds afi sing kar sirect@0 hRVe QF¢ad ObeE) deStiibal ikyhe arNfidnk, Helmut;

NH ( Q- - al kyl 1 -.C6).- al kyl )2
et e s Bl Pefhards leiigy Chinic abia B 9niaga, 26¢5-2667).
phenyl; 25 R3 H, (Cl-Cg)-al kyl, (C3-C7)-cycloal kyl,
rldyl or phenyl, where al kyl maybe substituted by

Ry
Thqagvgﬁ@nmrb@sqﬁm tby bbjset oflpeomitingmypmpewsdsbehich displdy by
the%gmcally usable blood glucose-lowering effect.

The invention therefore relates to compounds of the formula I

E'QB R6 O O
R77 | x | Rt
P
RS X I:l R2
R3
I.
in which the meanings are
R1 ' OH, O-(C;-C¢)-alkyl, NH, NH-(C;-C¢)-alkyl, N-{(C-Ce)-alkyl), or

O-(Cy-Cg)-OCO-(C-Ce)-alkyl;
R2 H, (C;-C¢)-alky! or phenyl;

R3  H, (Cy-Cg)-alkyl, (C5-Cy)-cycloalkyl, pyridyl or phenyl, where alkyl may be
substituted by R9 and where pyridyl or phenyl may be substituted by R10; |

RS NHz, NH-(C;-Ce)-alkyl, N-((Ci-Ce)-alkyl),, -(C3-Cy)-cycloalkyl, heteroalkyl,
' heteroaryl, O-phenyl or phenyl, where phenyl and heteroaryl may be substituted
by R11;
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RO NH2, NH (Cl-C6)-al kyl, N ((Cl-C6)-alkyl) 2,
- (C3- C+cycl oal kyl., heteroal kyl, heteroaryl, O-phenyl
or phenyl, where phenyl andsheteroaryl nay be
substituted 30 by R I; 2 RIROF, d, Br,
(A-C6-alkyl), O (G -C6)-al kyl, COCH,
COO (Cl-0C6)-al kyl, NH2, 5R1INH(Cl -C 6)-al kyl or
RI0 N ((CH G, ((érégral)ml), -(CeCo)-¢lkyL, COQH KYOP-(C,-Ce)-alkyl, NH,,
o (d- ~al-ky]l -C4)-alkyl; XN RS,
%,iné@é&gﬁg%%ﬂoqig@m&’ H F, d, Br, OH,
N2, CN, (C-C6)-al kyl or 0- 10(Cl-C6)-al kyl, where
al kyl maybe substituted nore than once by F, C or Br;
RIL R7H of. CHICOEy-alimby O-((ReC3lion SOOTdzDRy(C-Cavalker:
cycl oal kyl may be substituted by (C-C4)-al kyl, (d -
15C4) - al kenyl, (C-C4)-alkynyl, F, d, CN, CF3, COOH
X or COBg(Cl-C4)-alkyl; and the physiologically
tolerated salts thereof. 20Preference is given to
conmpounds of the formula I in which one or nore

RS, RéOa?iOC %@?é}g‘\éﬁrﬁ Bﬁﬁﬁ%&ﬁ%[}%ﬁ@{%ﬂgﬁ% S?Oz%N, (Cy-Ce)-alkyl or O-

N- ( ( C(C(E6})-ak§iywhéte atiyP hiag e cGHsti6fgd ROk thed ofide)byel lGllor Br;
H, R3H, (Cl-C8)-al kyl, (C3-C7)-cycloal kyl, pyridyl or
phenyl , where al kyl may be 30R9substituted by R9 and

R7 Wher e}mr('gj_yj gikyphenyl may be substituted by R10;
NH2, NH-( -'6)6)-al kyl, N-((Cl-C6)-alkyl) 2,
-(C3-C7)-cycl oal kyl, heteroal kyl,

R8 (Cs5-Cyp)-cycloalkyl, where cycloalkyl may be substituted by (C;-Cj)-alkyl, (C;-

Cs)-alkenyl, (C;-Cy)-alkynyl, F, Cl, CN, CF;, COOH or COO-(C;~Cy)-alkyl;
and the physiologically tolerated salts thereof.

Preference is given to compounds of the formula I in which one or more radicals have the

following meaning;

R1 OH, O-(C;-Ce)-alkyl, NH,, NH-(C;-Ce)-alkyl, N-((C;-Ce)-alkyl), or
0-(C;-Cg)-OCO-(C;-Co)-alkyl;

R2 H;

R3 H, (Ci-Cy)-alkyl, (C5-C5)-cycloalkyl, pyridyl or phenyl, where alkyl may be
“substituted by R9 and where pyridyl or phenyl may be substituted by R10;

RS NH,, NH-(C-Cg)-alkyl, N~({(C,-Ce}-alkyl),, -(C3-C7)-cycloalkyl, heteroalkyl,
heteroaryl, O-phenyl or phenyl, where phenyl and heteroaryl may be substituted
byR11;

" R10 F, Cl, Br, (C;-Cs-alkyl), O~(Cy-Cg)-alkyl, COOH, COO-(C,-Cs)-alkyl, NH,,
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R11

RS

R6

R7

R8

heteroaryl, O-phenyl or phenyl, where phenyl and
heteroaryl may be substituted RIRGby RI 1; F, O, Br,
(Cl-C6-alkyl), O(C-Cs)- aI'IE%/ COOH,
COO(CI C6) -al kyl, NH2, 3 NH (O -C6)-al kyl or
N- CIN@@C- CI C6 al kyl ),

al kﬁbﬁxm rﬁl&chf%Ik alkYl;  x N R5
H F, , Br, OH NO2, CN, (CI 06) aI kyl or

fhéﬁ* 3 B g R odh o R el
(

C3-Cl 2)-cycl oal kyl, where cycl oal kyl nmaybe

ubstituted by (C -C4)-a| kyl, (d- 15 C4)-al kenYl,

G -CA; al kynyl, F, d, CN, CF3, COOH or
COO (A -C4)-alkyl; and the physiologically tolerated
salts thereof Particular preference is given to
conpounds, Oif Bf,EIfNOMAN, (C,Lay)wikyebr OHE, TC)- %ﬁ where alkyl may
radicals 20 have the foll owi hg nmeani ng
0- ( C -lepubghititer maze tipm apge py F, gbpnBB) al kyl: NL12,

N-H (Cl-C6)-al kYl, N-((Cl-C6)-al kYl) 2,
-(C3-C7)-cycl oal kyl, heteroal kyl, heteroaryl,
O pherf] or phenyl, where phenyl and heteroaryl may be
substituted by R 1;

H;

(C5-Ciz)-cycloalkyl, where cycloalkyl may be substituted by {C,-Cs)-alkyl, {C;-
Cy)-alkenyl, (C1-Cy)-alkynyl, F, Cl, CN, CF3;, COOH or COO-(C;-Cy)-alkyl;

and the physiologically tolerated salts thereof.

Particular preference is given to compounds of the formula I in which one or more radicals

have the following meaning:

-R1

R10

OH, O-(Cy-Ce)-alkyl;

H;

(C1-Cg)-alkyl;

NH;, NH~(C,-Cg)-alkyl, N-((C;-Cs)-alkyl),, -(C5-C7)-cycloalkyl, heteroalkyl,
heteroaryl, O-phgnyl or phenyl, where phenyl and heteroaryl may be substituted

by R11;

F, Cl, Br, (C;-Cg-alkyl), O-(C,-C¢)-alkyl, COOH, COO~(C;-Ce)-alkyl, NH;,
NH-(CrCa)-a]kyl or N—((C;-C5)~alkyl)2;
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RIO F, d, Br, (C-C6-alkyl), 0-(C-C6)-al kyl, COOH,
COO (Cl-CB)-al kYl, N112, NH(C-C6)-alkyl or
N-((Cl-C6)-al kYl)2; 4 Rlé(% a, (d-0C6-alkyl),

O (C-C6)-al kyl, COOH or (C-C4)-alkyl; XN 5 R5
R11 H F, - }:@ & 0FC, - N-allevl:

O (Cl _ng»)l,_(gl I?yﬁﬁﬂ{yl jer gcgﬂyyalﬁgr%agébggbé%gg G
than once by F, d or Br; R H 10 R7 H RS
(C3-C12)-cycl oal kyl, where cycl oal kyl may be
substituted by (A -C4)-al kyl, (Cl- C4)-al kenyl,
(CG-C4)-alkynyl, F, d, CN, CF3, COOH or
COO (C-C4)-alkyl; 15 and the physiologically
R5 | tol er & & Cidin OH, NG 6N, (Th€s)-alkdrrib(Cr-6k)atlied, where alkyl may

conpoun formula | i he formof their

racerrg) g'gl?s%uat%‘gﬁﬁ%e&ﬁ?%‘fﬁbé’sﬁa(ﬁ@r re enantioners and
to their diastereonmers and m xtures thereof. 20 The

al kyl _radicals in the substituents R, R2, R3, R5, R,
R6 R7, R8L RO, RROand R | may be both straight-chain

and branched. |If radicals or substituents may occur

nore than once in the conpounds of the fornula I, they

-R7 may aH;, independently of one another, have the stated

meani ngs and be identical or different. 25
Pharmaceutically acceptable salts are, because their
sol ubpdi ey l o .

RS O TS Sttt iy ERb AL hIF Be LR Rl phTCpapon v
medi c&h)-apeiyl. & iGhralkyEleEeCk 8N, CHLUSOOHVEO-(C,-Cy4)-alkyl;
phar maceutical ly acceptable anion or cation. Suitable
pharmaceutically acceptable acid addition salts of

and thé P&ysERFROIRASIeRlicd fifts gt i on are salts of inorganic

~acids such"as 30 hydrochloric acid, hydrobrom c,
phosphoric, metaphosphoric, nitric and sulfuric acid,
The ing%ﬁfég’g fr%lgt%gﬁ ﬁcgogﬁﬁq?%hg %f t%% g?}"?}h aﬁécI’ ifngfx? fq)%rg%l tﬁéir %%glglat%s, racemic
mixtures and pure enantiomers and to their diastereomers and mixtures thereof,

The alkyl radicals in the substituents R1, R2, R3, RS, R6, R7, R8, R9, R10 and R11 may be
both straight-chain and branched. |

~ Ifradicals or substituents may occur more than once in the compounds of the formula I, they

inay all, independently of one another, have the stated meanings and be identical or different.

Pharmaceutically acceptable salts are, because their solubility in water is greater than that of

the initial or basic compounds, particularly suitable for medical applications. These salts must

. have a pharmaceutically acceptable anion or cation. Suitable pharmaceutically acceptable acid

addition salts of the compounds of the invention are salts of inorganic acids such as

“hydrochloric acid, hydrobromic, phosphoric, metaphosphoric, nitric and sulfuric acid, and of

organic acids such as, for example, acetic acid, benzenesulfonic, benzoic, citric,

-ethanesulfonic, fumaric, gluconic, glycolic, isethionic, lactic, lactobionic, maleic, malic,

- methanesulfonic, succinic, p-toluenesulfonic and tartaric acid. Suitable pharmaceutically

acceptable basic salts are ammonium salts, alkali metal salts (such as sodium and potassium
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et hanesul fonic, fumaric, gluconic, glycolic,
isethionic, lactic, lactobionic, maleic, nmalic,

nmet hanesul foni c, succinic, R-toluenesul fonic and
tartaric acid. Suitable pharnaceutically accept abl e

salts), Qﬁéhﬁe SatH Mef] £1RNHRAIY magaéa iisin of ?qunp{ahgjl @ﬁ{ggﬁﬂ (2-amino-

(such as sodi um and pot as

- 2-hydresymkthahll 3sproparctiod)s divtgnelsimim, aywhec at ethvienshdrh s,

tronetanol (2-am no- 2-hydroxynethyl -1, 3- propanedi ol ),
di et hanol am ne, lysine, or ethylenediamne. Salts wth
Salts Wit phAFRaeeItCERY iYacdEASNERiBR |s§cl‘?£ﬂs' e gl i neaélﬂugﬁfacetate
exanple, trifluoroacetate 5 I|ikew se
hkeWIsmbelmawﬂhmﬂke tamewerki ofitbninventiasasuseful intemtsémtm dothes
for the ficati
prepargfitn drioEicRRal P pedist bt ehfete miapdipforse i n
nonthd@tutie PPetinle n{ﬁfmea\p?ﬁ@étﬁnk.n vitro, applications.
The term "physiol ogically functional derivative" used
herein refers to any physiologically 10 tol erated
e Jhe.fornmula | of the. .
The teﬂ-ﬁ %ﬁ;fsidﬂgc@ Ly ﬁggtgéﬁ%f) envﬁgg%tléglﬁd fl’ﬁﬂ%ﬁ?eéﬁto any physiologically
tolerata@l derivasive af & o6mpeurd oTRIRERImEMID f#s mf/éi{tloﬁxﬁ:mékzﬁnplé an ester,
human i s able to form (directly or |nd|rectl¥
which o8 ageyinigrarontin a magihglistch as forairample, ¢ bumen ibllé togorm (directly
aikLaypek | es
o o PO A RO R kRS ML o,
15 Such prodrugs can be netabolized in vivo to a

i . conpou Jnventl se pr.odrugs
Physicfrirade adional S PGS el prodies Bbssuae P af s invention.

Such p'r&ifﬁg’st éaﬁ%e‘lﬁé&a@l&@d BViSh td @cMﬁfuétﬁM Q@é %Mt{%ﬁ%‘ﬁese prodrugs
forms, for exanple as anmorphous an crystalline

mayﬂlpmsslmlpﬂmyebonm Al | pol ynor phous forms of the 20
compounds of the invention belong within the framework
of the invention and are a further ‘aspect of the

olnﬁjéﬁﬂdd &fthe Alventic BELNSS 8xikCOn' v@ﬁaﬁéﬁp&?ﬁ Pph6s fo%gﬂfbﬁexample

herei nafter refer to conpound(s) of the formula
as amoa@h%!éged rrgialinspetmeniousifeins. 2d] padymephous fosmanfithe

S Q 25 de tives . as
compo g%scdﬁ%é)%}v%@rdé%/b neﬁé%gﬁgqlg%a al}le‘?%ﬂf ig? ¢ geion and are a further
aspect pythe@hyentiopyri di nyl , pyrim d| nyl, pyrazinyl, indolyl,
benzi m dazol yl, thiophenyl or a furanyl radi cal .

All references to “compound(s) of formula I”” hereinafter refer to compound(s) of the
formula I as described above, and their salts, solvates and physiologically functional

derivatives as described herein.

A heteroaryl radical means a pyrrolyl, pyridinyl, pyrimidinyl, pyrazinyl, 1ndolyl

B benzimidazolyl, thiophenyl or a furanyl radical.

30

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

active ingredient.

' The amount of a compound of formula I necessary to achieve the desired biological effect

depends on a number of factors, for example the specific compound chosen, the intended use,
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30 The conpound(s) of the formula (1) can al so be
adm ni stered in conbination with further active
i ngredi ent. The amount of agconmpound of formnula I
necessary to achieve the desired biol ogical effect

the mddERE &R i RrafioR YAPRE cﬁﬁicgﬁd:&nﬁft%n dJroe oﬁ-?fdi@ﬁ'ﬂ?kﬁe %zﬁﬁrt choge is

speci fi1 ¢ conpound chosen, the 1 ntended use,

. generabipde theframgtrfrorn Ot mg ito HOGmg (tipécatlly ifroie A ngeamd B0t gipeotiay and

S T
examplin R ¥ar@Rror 013 ikl LPLIDBL RE, WAL YB] ity bOLI AR as

0 nmg/ kg/ day. An intravenous dose nay
infusiosafriPing, to 100 np per kilugeank aodper. Binate. SuitdblOinfusidogsolusions For these

i tably b i pi stered 5 infusj f. 10 t
 purpossB e Gona. fireSutlh S GLRE i Tame, DeliFIoEed | A woflod per
miuﬂit%lesﬁ%'iga&%e& BlaylcBRGE, fRWXRAPRS FBRY1 M@R6 80 B.of fiRfactive ingredient.

exanp from0.1 ng to 10 ng, typicCally from1l ng to
Thus, amperdes fpeinjectiohs inky centainsfor gkamplesfem faypg toHilang, anflsingle-

exampl e rem.1 to.10 of. the.active ingredient. '
dose 85RO bl T pE ol el f ot P, BT b capsute,
may cEXEAPloL exdnipe) fHonW.0t6 1800 iy typadaty Frondl ®to gY0SRg. For the therapy

formulations which can be adm ni stered orally, such

of the ghovemgntianed qprditionsa BlecompsindsiJomaa I mgy baysedosithy sompound

: ! . AVA

elt, RS0l B ot B Py AR bt R bt e

carrierc Dintléartiernsyst t dfeocoseienedeptalfle frothawérge thatityis dempesibit agh the
.the compaund itself, but they a referaply jn the .

other ingjpgiFRis oh MstraripaEbgs FRdis neb { o Hheefft g ealdl. Tt Carsier

may b&& SARE AR 1Rui E&F Bt hnd fggﬁef‘éﬁlﬁw RImPUEH witt thE LHHPGINdPR a single
acceptable in the sense that it 1s conpatible wth the

dose, fot ¢vamplaap aidbleh tvhiddf may eontaimdgn 0i068%6 @ % by weight of the active

o oS e ot iy i R b ety g ot
 compohifdsBf fafnRtla WM TH phBn£LieH 08inpSsiforiof thelnvERios cait BE produced

exanpl e as a tablet, which may contain from0.05%to

by one@ddherknopa pilarmaseuti¢ meshddsewhich gsseutia it conglstrafmixing the
ingrea @RI A aleel iy MO S ABS B gl 2°) %11

phar maceuti cal conpositions of the invention can be
produced by one of the known pharmaceutical methods,
Pharmageptisal eqmperitiosiof thegreensiongre toss switablsdonaral, rretabdpristls

peroral‘é@%r!laglgileﬁ%{egﬁﬁﬂﬁ ﬁﬂl) %ﬁh %eﬁ&?zﬁ F&‘(ﬁ %ke?mﬁl% rs[lli) &E&e&%‘? {n%ramuscular,

intradermal or infravenous) administration, although the most suitable mode of administration

depends in each individual case on the nature and severity of the condition to be treated and
on the nature of the compound of formula I used in each case. Coated formulations and coated
slow-release formulations also belong within the framework of the invention. Preference is
given to acid- and gastric juice-resistant formulations. Suitable coatings resistant to gastric
juice comprise 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 such as, for example, capsules, cachets, suckable tablets or tablets, each of which contain
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Phar maceuti cal conpositions of the invention are those

suitable for oral, rectal, topical, peroral (for
exanpl e. sublingual) and pasenteral (for exanple
subcut aneous, intranuscular, intradermal or

a defirlefl tafr%\iﬁf \URd ¢ L RdIE rf@ﬁﬂlﬂi‘l ad EBQQ&Q Br 5R8uIEPSE solution or
sui tabl e rmde adm ni strat’i o depends in each

susperisipakiin jagl a@alleouagemmqtzms tigtigr er @l cglemewaterorofaterhip-oil emulsion.
condi ti.on to be trgat ed _.and, , on the at ure

These CORBRURISARY 8% AEFALY manLaRed he Bppred BYahy %%@E&q‘maceumal

methofl ‘Nh‘i@ﬂ At AGHINGORER the A21iPNMNERIIRAS Snd @E BhdRE (vAish may
al so belong within the framework of the .invention.

~ consisppiaingros mese a@ltlgna]( mgeredients)i age br@nghtgatgtcpn@ct The compositions are
: ui.ce St ant ations. Suitahl.e ¢
sener Y ERRT b bt PRt bl LR AT iy i

and/orﬁﬁfehﬁchﬁfd@d st1el oavhidr ?hﬁ&ﬁﬂhé’ﬁ e Prdduet i8 sRaped ¥ necessary. Thus, for
droxyprogylneth cel l ul ose phthal ate and ani onic

exampl layaidetsap pe praduaed By wn@réfisengamanﬁémgw powidsr pragragylat of the
t i cal
compo%ﬁ%lﬁ \ﬁﬁ)ésrg }g{}géﬁrﬂ%a %hbogx% or ﬁ}%gggc#ﬁ}?onao grseg%%rsa Compaeﬁls?dstablets
can begtieducad by fdb[etﬁgam)d:c&npdmﬁm fres-flowagfois ,su&mskﬁblegample a
tablets or tablets, each of which contain 7 3 defin

powdeg apgtpulss, hee FpRRsiAmsTedryihabiaden elidanp dpgrbdibicg} an 6 one
or mor@'s ﬂﬁ%ee&uva&sg tgltg'aggntgg in £ SSRE R h A Ride MMM AAHERES 2R be

nonagqueous an ol l-1n-water or

- producsd hgmoeldingithe aanm;bc&md,rwmcﬁlhseia@owdmpfmhtahd msmostepediwith an inert
.. ..alread one be prepared by any suitable
hqu‘daﬂ‘é%d%@ﬁl“itatcbé g‘@'f‘ﬁod whi ch includes a step in which

the active ingredient and the carrier (which may 5
consi st of one or nore additional ingredients) are
Phannbcrauﬂg&itcomms;n@@rw@@h areTitalle dgrpsrarpldreblingaal) g@lﬁ@ﬂﬁ'{aﬂ?ﬂ

comor B8 e A s ROTA g PR i gt

~ sucros8 @hd Surf AFdbicor trapbéSith, \Whi @&tﬂl&@wﬂidhd:@ﬁﬁmbétk&b@ﬁ@dumd in an inert

necessary. Thus, for exanple, a tablet can be
base syphgg gelatingyd ebegrobersusErse AngreNmiamyia powder or
granul es of the conpound, where appropriate with one
or nore additional ingredients. Conpressed tablets 10
Pharmaestibsl cpimpdsities suytabla b'clnqiairéigerhhehmﬂmﬂwmbohﬁpnse preferably sterile
free-flown ﬁgéformsuch as, for exanpl e,

powde
F@na?}mdoqfrfpwéa i e %WPFPfﬁfaBer%‘éFngc with the

: aqueo%;ggﬂﬁr@gons
blood 8 P s el THER et B lebhipisiped ncsvenously,

“althouglaadminéstratvbn ohagl atsa bﬂmt;ﬂao@:hy shbcutaneous intramuscular or intradermal

injection. These preparations can preferably be produced by mixing the compound with water
and making the resulting solution sterile and isotonic with blood. Injectable compositions of

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

' Pharmaceutical compositions suitable for rectal administration are preferably in the form of

30

single-dose suppositories. These can be produced by mixing a compound of the formula I

. with one or more conventional solid carriers, for example cocoa butter, and shaping the

- resulting mixture.

Pharmaceutical compositions suitable for topical use on the skin are preferably in the form of
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produced by nol di ng the conmpound, which is in powder
formand is noistened with an inert liquid diluent,
in a suitable machine. 15 Pharmaceutical compositions
which are suitable for peroral (sublingual) ‘
ointm&fBrinS U5@dH, piktc, SO dibuot SR Lril WP eifled are
contain a cénpound of fornmula 1l " wth a flavoring,
petrolatomniahbdlyn, pslyethybae zhdolyuaicaicdbinl amtinampas afitwy oamore of these
astilles which.conprise the conpound in an inert
subst %ew"%g*%@%&t ey yeserian wﬂg@&aa%osﬁamdwo 15% by
weigh®éahe SompRitidhardrRe tble3Rim 631R984 1 i ons suitable for
parenteral adm nistration conprise preferably sterile
aqueous preparations of a conmpound of forrmula I, which

f.erably .isptonic wth the .blood of .the .
Trensqi aldRiT Eeich a B0 Domie Phiupikenival Remmp o iln iy
transd@rell Bica e BSlin tAE FAUEHIMSILY plast@istia b freadTiNE &r'184d-RBm close

may al so take place by subcutaneous, intramuscular or
contact with dlerepatight’ Depideras iSuolh platarssuitghly gentain) the sctivgringredient in an

ref erabl y .be duced by m xing .the c und with.
aqueofl SUFloR ke pRREH R miomale i FEREb e e e
adhesivé 61 difhegsediih B pblyaas. A kuitfid ahtive iRBMes coh@hradbn istdbBut 1% to
invention generally contain fromO.1 to 5% by wei ght
35%, pyeferahly ahouf 3% te d Ao drrartiprannessibility isdbr the apide ingrsdisnt to be
egct: - e .
reieas iy ARBunlool 06! BhicpitPls 2 LR, B RxBnBleCh Bt utical
Reseatoh, 2{6p31U8 €P8BY. m xi ng a conpound of the formula | with
one or nore conventional solid carriers, for exanple
cocoa butter, and shaping the resulting mxture.
VEBGE | ; bl - S or topical use
Furthegﬁé{ he Sﬁlﬁﬁi%@%&?ﬁé@i?@%@ﬁ?ﬁﬂﬁg@%?{% of 8 ointnent,
all antidiabangs thettioned inghe Rete Jsipte P01 abaptsol 2. dthegintay beamomibanesl with

whi . .rol at I I .. .
the comgotids i hedGriie o Pl infiElifyt P s Wbiersistic igporpyggnent of
the effdt. AWafhifHfatibh 85 the aSRSTHBRARS coBinATdr ey taROpRAE %iti%erib*%

general ly present in_a concentration of TromO0.1 T
separatesgirpyistrationgt theictive ingreheus tor the patiend or imdtherfirm ¢fraombination
0
producgs' 0 éﬁcl?a/‘iﬂurality of active ingredients are present in one pharmaceutical

preparation. Most of the active ingredients listed below are disclosed in the USP Dictionary of

- USAN and International Drug Names, US Pharmacopeia, Rockville 2001.

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

www.lantus.com) or HMR 1964, fast-acting nsulins (see US 6,221,633), GLP-1 derivatives

' such as, for example, those disclosed in WO 98/08871 of Novo Nordisk A/S, and orally

effective hypoglycemic active ingredients.

The orally effective hypoglycemic active ingredients include, preferably, sulfonylureas,
Biguanidines, meglitinides, oxadiazolidinediones, thiazolidinediones, glucosidase inhibitors,
glucagon antagonists, GLP-1 agonists, potassium channel openers such as, for example, those
disclosed m WO 97/26265 and WO 99/03861 of Novo Nordisk A/S, insulin sensitizers,

inhibitors of liver enzymes involved in the stimulation of gluconeogenesis and/or

- glycogenolysis, modulators of glucose uptake, compounds which alter lipid metabolism, such

as antihyperlipidemic active ingredients and antilipidemic active ingredients, compounds
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5 Transdermal adm nistration is al so possible.
Phar maceuti cal conpositions suitable for transdernal
uses can be in the formof g ngle plasters which are
suitable for long-termclosée contact with the
whlchﬂéﬁlic% FooBineledPP AR Sind PRH 2 RIrRtd SiPactive ﬁr%? HertOW ).%h r&ct on the
the active ingredient in an aqueous sol-ution
ATP-gapefdane potasseure chpmebpf thabeta Cdllssol ved and/ or di sper sed
in an 10 adhesive or dispersed in a polyner. A
suitabl e active ingredient concentration is about 1%
In ond éinbodaient Wﬁfeﬁhﬁ&hﬁbna@l@ Bhmpddd ool foﬁnﬁﬁrltakééﬁrﬁhlstered in
possi bilit s for e active ingredient to be
combméﬂl@a%'éhl abiﬂ\éﬁé?@t\rr@dmm pehibitarsuchas sipivestatii, flugsstatin,

pravadify i §iin, sl AL Bty b B Bngr cai ot

suitabl e for conbination products are: all
anti di abetics nentioned in the Rote Liste 2001,

In oneomehodapent of thergyeriiep, the cemapinisef e formulad a@aﬁmmtpsed in
L
comi LAV s Bk A L] 800 PP

pamadquesitibhe active ingredi ent conbination may take place

either by separate admnistration of the active
ingredients to the patient or in the form of

In one%dgﬁédt QP t10nPafRdHChS chidpdiids Igﬁ &e[l}oﬂflﬁla )| taYeI LmifflctdBin

ingredi ents are present PN one pharmaceuti c
combipategmawith & R ARVgmnma hgdrhs, such iay,dor exgmgdé, eotiglithiaikggioglitazone,
I di sclosed in the USP Dictionary of USAN and
JTT’Spﬁt@msf%nal Drug Nanes, US Pharnacopei a, Rockville
2001. Antidiabetics include insulin and insulin

derivatives such as, for exanple, Lantus(r) (see
In onegmborliment of theripventioniie E%noun‘dan thecfoimuja il aea Adnigis{esasion

1 QP-1. 25
combingfchf it P PRR ot eohisk S0 B (bR mmblsa b 8F PugyB 047
‘ Nordi sk A/S, and orally effective hypoglycem c active

ingredients. The orally effective hypoglycem c active
In one; éﬂil@;ﬁ péthenevqmaen the @@@p@mdy of thel formylp d peesasiministered in

combi{?.tl azo | |ne |%§;‘g§|aiﬂhﬁ) FEOS! g%lk %ﬁa{)&?or s%%gﬁu %6%36

AVE 80424Vl $34, AUER8407, aganidatabediatFrSHUSMISBAITET/US 11490,
for exanpl e, those 30 disclosed in %)

openers such as,
DElOb&F%‘gﬂﬁs and WD 99/ 03861 of Novo Nordisk A/'S, insulin
sensiti zers,

ulljc ez%tlr 1pe, olrgueside,

Q—

In one embodiment of the invention, the compounds of the formula I are administered in

combination with a fibrate such as, for example, fenofibrate, clofibrate, bezafibrate.

In one embodimment of the invention, the compounds of the formula I are administered in

combination with an MTP inhibitor such as, for example, implitapide, BMS-201038,

R-103757.

In one embodiment of the invention, the compounds of the formula I are administered in

- combination with bile acid absorption inhibitor (see, for example, US 6,245,744 or

US 6,221,897), such as, for example, HMR 1741.
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i nhibitors of |iver enzymes involved in the
stinmul ati on of gl uconeogenesis and/or gl ycogenol ysis,
nodul at ors of gl ucose uptaﬁg compounds whi ch alter
[ipid nmetabolism such ntlhyperlipidenic active

N e S e

combi@ieRvatiSa ERAPAGKIbNE, bubhrae dil'oe Bi{zﬁn}ylfleCﬂT WS on the

ATP- dependent potaSS|un1channeI of the beta cells. In
one enbodi ment of the invention, the conpounds of the

In one fﬁ%}%ﬁk&r eg u?\%ﬂlcl i%@%oqudlﬂd ¢ &2 TN | 20 amn'irﬁst@f%d in

ase |n or SUC as sinvastati

~ combiddtionagitted polymperiabis had adsorban asdhads] for emmpsiv,ashbh:tsﬂymmine,

cerivastatin, rosuvastatin. In one enbodi nent of the
coleseygkamant i on, t he conmpounds of the formula |I are
adm nistered in conbination with a chol est erol
absorption inhibitor such as, for exanple, ezetim be,
In one bﬁxhuéisrheﬂheof thé nvyzatien mhaesd:cdmomﬁs ofithe dorrodi haam tadministered in

combiagae e S SOIOURSS B S LU & B cxample

}{M;qugpr}mlsggch as, for exanpl e, rosiglitazone, ‘
pioglitazone, JTT-501, Gl262570. 15 In one enbodi nent

of the invention, the corrpounds of the fornula | are

In one gﬁ]@lﬂglggen??g&le é&vgﬁg?Ingl nation E;€§}1PPAR u‘”ilz} Earg ﬁ@&orﬂgt%ted in

combifiHoAN A ACAT IRibitBY SREH &snfortehﬁmﬁlémbi&ﬁﬁe of the
formula | are administered in 20 combination with a

m xed PPAR al pha/ gamma agoni st, such as, for exanpl e,

i one L\ TR Y i 9 e

combiﬁﬁ@ﬁdirlﬂfm arbioxidagt, sioheas] fop Bxartiple, OPGHAUNHs of t he
formula | are administered in 25 conbination with a
fibrate such as, for exanple, fenofibrate, clofibrate,
a 2ofthe i d ul ' ktefed i
inone BEEALREEL ol G IPCSHRAL: B Y EQ i
combination with a lipoprotein lipase inhibitor, such as, for example, NO-1886

In one embodiment of the invention, the compounds of the formula I are administered in

_combination with an ATP-citrate lyase inhibitor, such as, for example, SB-204990.

In one embodiment of the invention, the compounds of the formula I are administered in

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

In one embodiment of the invention, the compounds of the formula I are administered in

combination with a lipoprotein(a) antagonist, such as, for example, CI-1027 or nicotinic acid.

In one embodiment of the invention, the compounds of the formula I are administered in

combination with a lipase inhibitor, such as, for example, orlistat.

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

‘combination with insulin.
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conbi nation with an MIP inhi bitor such as, for

exanple, inplitapide, BM5-201038, R-103757. 30 In one
enbodi ment of the inventi on, t he conpounds of the
formula | are admi nistered i }1 conmbination with bile

In onf EsfeBRA. 8o Al 4BE ot 1 Lo ERTH S in cobingign witha
sulfordyldika sddh as] for exenglapotbuietite, gflibbfarhide eglipifde of Flénepiride.
conmpounds of the fornmula | are admi nistered in
conmbi nation with a CETP inhibitor, such as, for
In on€¥BBdifent] The-codipouhds SMBe &FROME NRO hd@midded ihaeitihalbn with a
~ the conpounds of the forpnula | are adm nistered in
biguapislepsushep.dar @apple mesioyEYyi ¢ bile aci d adsorbent such
as, for exanple, cholestyram ne, colesevelam In one
enbodi nent of the invention, the conpounds of the
In oné Qurthst embodimeng ciz donfploandythfithe foemity It hdiini¥tdrbd Ancdniination
.. receptar inducer (see US 6,342,512), such as, for
with gmgaiiaide, sach-aoRior PrappiRaBBslinide. one enbodi ment of t he
i nvention, the conpounds of the fornmula | are
adm nistered in conbination with an ACAT i nhibitor,

 In ong gghodiment, Hic cormepnds offha firmulsd arq sdminisiered Brgosehination with a

N i e

ni ster on "W th=an an
or theampoandwdisuigEed in BRTOTA1 097 of Dr. ReddgsResbarchrRouadatidnein

T R e o s

2,4-tHi otk @one. SUCh as, for exanple, NO 1886. 20 In one
e%gc}gilnrren?e of the invention, the conmpounds of the

formula | are adm nistered in conbination with an

i on R il ARSI B S Sl KAy wit
a-glueosighns irdsbitr, dubk af, domnedagiple, afiglitatlon siafdogs.ed i n

In one embodiment, the compounds of the formula I are administered in combination with an
active ingredient which acts on the ATP-dependent potassium channel of the beta cells, such

as, for example, tolbutamide, glibenclamide, glipizide, glimepiride or repaglinide.

In one embodiment, the compounds of the formula I are administered in combination with
more than one of the aforementioned compounds, e.g. in combination with a sulfonylurea and
metformin, with a sulfonylurea and acarbose, repaglinide and metformin, insulin and a

sulfonylurea, insulin and metformin, insulin and troglitazone, insulin and lovastatin, etc.

In a further embodiment, the compounds of the formula I are administered in combination

with CART modulators (see "Cocaine-amphetamine-regulated transcript influences energy
metabolism, anxiety and gastric emptying in mice" Asakawa, A, et al., 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-3-0x0-2,3,3a,4,6,7-hexahydropyrazolo[4,3-c]pyridin-5-yl}-
1-(4-chlorophenyl)-2-oxoethyl]-amide; (W 0 01/91752)), orexin antagonists (e..g.
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- In oné embodiment, the other active ingredient is dexamphatamine or amphetamine.

30

25 conbination with a squal ene synthetase inhibitor,

such as, for exanple, BM5-188494. In one enbodi nent of

the i nvention, the conpoun of the formula | are

adm nistered in conbination with a |ipoprotein(a)
-(2- -62 C
1R o P PR FHER el hydibEoRle (I SSAd7cA)
H3 agonttgi@oydihetyli1h@,4-dimmath - 1,46/ 7eteahyidndistidazeld, 3-n)pyrnidin-

s-yherghaspe: oo etdrelt (NS REs b ondt CRE mieissdrs

[2-methf1®- &%%ﬁ%y%eﬁﬁ?-9ﬁor MltﬁaiafﬁBFenaﬁmmbﬁipﬁraﬂﬁné ?K(e)

conbi nhati on W th i1 nsul I n one enbodi nent,
00/6658 HHCRIP B antagbhmtsf(e:gnuldoaoﬂun)mmocmhm agomisty, 83 agmusts (e.g.

1-(4—cﬁ%p”%1&§¢%§%uf¥gmﬂmﬁeﬂmﬁ5' G s el .

ethyla:!u@ n| st i g%'omghdm Gﬂm\l\;’)d ﬁ/[s(ﬁ (r&élﬁncfc?fe@ﬂnﬂlﬁtlr@ rmone)

in co ation uani de, such

agomsta,sCCKa‘k agxBstp (@g. {I%[ﬂf(éFalﬂaro—QLS}dmmh@nyphW) f’efﬂ}oxthlmyl'*

ds f
RSB SRR o SRR SR Sl g
(WO 99/@ 9925)) @ér@fbmﬂ fbu@fﬁke ﬁ’ﬂﬁ’lﬁﬂirﬁﬁdﬁ dekREMTHamPRY. riﬁﬁ(e@ tertdihergic

fornula are adimnistered In conbination wth a
and notafieagxgid mmmmﬁée 2. SHOHI0AEL 548 rﬁfﬁmpnsts e.g ddgtathdbeydefuran-

7s0m i AU SF 00 BERIE RS Bb1F G650, Ml

growth%ﬁlﬂalﬁ@(@ gFﬁtﬂﬁdﬁlfgt@ﬁh hbfmor drbwtl drmone-releasing compounds
[ 4- 34d|h droSmethI-40028W|nazollnylrretho

© beﬂ&%’iﬁ’hb Axseprompllgminpethylepvameyt dihrdiy el H-ispapmeline-
2-carbo%§pn9g&1ﬁ‘?él{ bg&i‘gst&ctmé ﬁgﬁ%ggﬁ)gm g&ﬁlstls Sﬁe!e B Exmp

nistered”in co oSt das e
EP 0 46884)) sreouplingcirotdn 2 boB nmdahamre; leptingdgiohsts (eee, furaxﬁmple Lee,

i 3 L R B S
agomst's 394 ﬁgﬁeﬁﬁél apﬁioﬁi@h ffthe tr@ﬁ‘cr&eﬁ?o fbt;ﬂ:ésﬁge @ﬁ’ﬁgse@th@Pﬁtﬁ&sﬂfom), 26(9),

e beta cells, such for exanple
873- 8811)) ID)\J agamsisa(brgthhmtuieabommngl llgasdmﬂ}alasqymrluﬁprsr(ﬁ@e or

wo oG, B o ST RS SR i b o

Tn one embodiment of the invention, the other active ingredient is leptin; see, for example,

"Perspectives in the therapeutic use of leptin", Salvador, Javier; Gomez-Ambrosi, Javier;

Fruhbeck, Gema, Expert Opinion on Pharmacotherapy (2001), 2(10), 1615-1622.

Tn 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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nore than one of the aforenmentioned conmpounds, e.g. in
conbination with a sulfonylurea and 20 netformn, with
a sul fonyl urea and acarbosq& repagl i ni de and
metformn, insulin and a sulfonylurea, insulin and

- In one]neglii/ﬂ‘aoggxﬂ%ﬁ{qt’hg g?@bblﬁmﬁﬁ gg }ﬁﬁ{f?%%\#lg zé%%mi%iﬁr;%%di ﬁ c&[ﬁgmation with

bulkingQERas Hsfeabit ilﬁ@oxﬁae 'lﬂﬂk@né h@ (SRR iegdBpRIcardb/Caromax® (Zunft
conbination wth ators

S
HI; et z(bo@@i'qhaﬂémpmaramméxrt@gmw eﬁhxneaﬁmlﬂsﬁemiemm ALSHENCEES IN

e 05 Pl RSN 2000 s SRR B o

Nutringes axit&tiot S@&iames?& Eddbd hﬁéédléﬁsnmw\rn@mraﬁ@m Hédhst, 65926 .

naphthal ene- | -sulfonjc acid

e.d.
Frankf'mﬂ[/l@m))a Kﬁombmatlna #0thi Garomex aisipesdibletimghg preparstiesker yesseparate

.admm%/sg}aaon qtc ogm(%{;}(ris? gp tLg E'clﬁrgn%lal( C?Cazg'lgasx%)c)aronl*\m/a% c?ag%rl] Ithslé S

connefﬂ(% » absd el Al t@é&ﬁﬁﬂ{%‘&%@%ﬁ&m@mﬁh'a& BF&0m Jﬂe in bakery

(3a-benzyl - 2- net 0XO0- 2 ’hexahydr dpyr
productz of mpdsiBbary.pyri di n-5-yl) 30
1- (4-chl orophenyl ) - 2- oxoet hyl ] -am de; (WD 01/91752)),
orexin antagonists (e.g. 12
It willbe &B%I@Ef‘ﬁfbﬁ'tﬁ‘:ﬁ REEYAARILIE cd&hﬁm@u&ﬁoﬁh@&ﬂﬂé&ﬂlﬂb 8f the 4mdehtibn with
drochl ori de (SB-334867-A)), agoni sts
one or(rsor@yaé Ithﬂweémmenmemd&odmémdswnd ppnomﬂxr Otnétor sieyelfsthes daz

oGS e B oA S e

confertelt ViR tHeyreRn( idwdntlont r i et hy| phenyl )-9H1,3,9-triazaflu

oren-4-yl]dipropylamne (WO 5 00/66585)), CRF BP

ant agoni sts (e.g. urocortin), urocortin agonists, [33
agoni sts (e.qg.

1- (4- chl or o- 3- net hanesul f onyhnet hyl phenyl )-2-[2-(2, 3-d
i methyl -1 Hindol - 6-yl oxy)- ethyl am no] - et hano

hydr ochl ori de (WD 01/83451)), NBH

(mel anocyt e-stinul ati ng hornnne) agoni sts, CCK-A
agoni sts (e.g

{2-]4-(4- chloro-2,5-d|nethoxyphenyl)-s-(z-cyclohexyl-
et'hyl )t hi azol - 2-yl carbanoyl ] -5, 7-di et hyl i ndol - 1-yl } ac

~etic acid trifluoroacetic acid salt 10 (WD 99/15525)),
serotonin reuptake inhibitors (e.g. dexfenfluranm ne),

m xed sertoninergic and noradrenergic conmpounds (e.g.

- WO 00/.71549), SHT agonists e.g. 1-(3-ethyl benzofuran-

. 7-yl ) pi perazine oxalic acid salt (WD 01/09111),
bonbesi n agoni sts, gal anin antagoni sts, growth
hormone (e.g. human growth hornone), growth
hor none-r el easi ng conpounds




(6-benzyl oxy-1I-(2-diisopropyl am noet hyl car banoyl ) - 3, 4-
di hydro-1 H-isoquinoline 15 2-carboxylic acid
tert-butyl ester (WO 01/85q35)) TRH agoni sts (see,

for exanple, EP O 462 884), 'uncoupling protein 2 or 3
nodul ators, leptin agonists (see, for exanple, Lee,
Dani @H,W; Leinung, Matthew C.; Rozhavs Arena,

na; Grasso Patricia. Leptin agoni_
A ob&si 1

S ag
i 'Haapproach to the tmﬁat t

A g B"ugs
¢ he” Future (2001), 26(9), -88%), DA agonlsts
(bronocriptine, Doprext n)y,, | ase inhibitors
e.g. 20 WD OO/&Q§69)_ PPAR nodulators (e.g. WO
07 0ff78312) , THRXR mbtylATOFsQr ,CFR- (3 agoni sts. In one
ntAiof the inved the other active
; fgn exanpl e, _"Perspectives
he tderapeutic uske of Ieptln Salvé§K$&1 avi er;
fez- Anbr osi, Javi erGH; Fruhbeck, Gema, Expert Cplnlon
on Pharmacot herapy (2001), 2(10), 1615-1622. 25 In one
enbodi nent, the other actlve ingredient is
cbxmmh&amrw or anph€tapiig I n one enbodi nent, the
ot her active ingredient if§ fluram ne or
dexfenfluramne. 1In anotR i 2., 00
active ingredient is sibutrg I n one enbo nt,
Brthe ot her -active ingredientcis orlistat. 30 |
Gt et o the ot her active |ngre%£%ﬁém s magihdol” or OH
@ In one enbodi ment > gonpounds of
gplnlstem igd in conbination with
: dr e |nsoluble bul ki ng agents
i for ex , ‘ $pcar max(r) (Zunft H J; et
al . §y Carob pulp prepara lonTor treatnent of
hypercholﬁqg%%olen1a ADVANCES IN THERAPY (2001

Sep- Cct) 230-6.) Caronmax \{S a carob- contalnln
product from Nutrinova, Nutrj |o @C|alt|es & F8
I ngredi ents GrbH, Industrlepaﬁk ch

Frankfurt/Main)). Conbination akth Caronax(P)
possi bl e in one preparati-on or by separate
adn1n|strat|on of 2?::ounds of the fornul a91%Aad

S]r o r) can in ghigy, connection also be
dm ni rgwof fdo products such as, for
uhd
49 CH,
o c‘) o H,C. O CH,
N~
BMS-188494 CH,
. _ o

Gl 262570 -

. O
o CH,
, \ 0
NN /
N s o’ H




products or nuesli bars. 10 It will be appreéi ated
that every suitable conbination of the conpounds of
the invention with one or re of the aforenentioned

conmpounds and optional |y oﬁ nmore further
Preparfl NI Oéo%%%ggé é’ftpﬁ'fér}ﬁzﬁ%fggﬁegﬂ%fb%ﬁ el RvinE dai v,

Compdaihes efthe Ifdir‘,nﬁﬂtt ilean b& ﬂea@}da undﬁLB@hlvﬁlc&dnﬂl&[o@Hs/lﬁH&nﬁlbﬁbf the
NO- 1886 HO,, //0O |

formulpIE T ERFROBREIS 95 Ehs (ETAUIGAY eFBIHY e tho caning of an ester. In
this case, Y is Br, I or triflate. With these Buchwald conditions it is possible to employ

5 catalyst systems with Pd(OAc); or Pdy(dba); as palladium sources, BINAP, xanthphos and
- DPPF as ligands and Cs;CO3, K3PO4 or NaO'Bu as bases. Solvents which can be used are, for
example, toluene, DME, dioxane, THF or DMF. The reaction conditions may be chosen from
-conventional heating or heating and reaction in a microwave. (Literature: Buchwald, Acc.
Chem. Res. 1998, 31, 805) '
10  Optional subsequent hydrolysis of the compounds of the formula IV and optional conversion

to different amides or esters lead to compounds of the formula L.

Scheme 1:
2
R
RE RT/N\.H Flaﬂ RG O
Y l N I R1' m R7,N | 2 l Rf
R R R WTR
R B
n v '

15

The examples listed below serve to illustrate the invention but without restricting it.
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15 Preparation of the conpounds of the formula | is
described in the follow ng schenes: Conpounds of the
formula [l can be reacted Li%der Buchwal d condi ti ons
with amines of the formulalll to give conpounds of

Table §h€ fornula IVin which RI' has the neaning of an

ester. In this case, Yis Br, | or triflate. Wth

-these Buchwal d condi RgnREt Os p@sible to enploy 5

d2(dba) 3 as

Ryd DPPF as

Bu as bases. Sol vents
? 's t ol uene, DME,

) on ndi ti ons may be
heaRi3ng or heating and
(Literature: Buchwal d, Acc.

catal yst systens wit : P
pal | adi um sour cegg78I'™H - 0SS
I i gands and CsZCa,

whi ch can be used |
di oxane, THE or Dl\/la:f.nghe

chosen from conventi onal
reaction in a m crowave.

Chem Res. 1998, 31, 805) 10 Optional subsequent
hydrolrysi5-0f [ [J§ [Coppoyn PT oL NE 4 onmil-alTVv
: E’%ﬁﬁl’alﬂ.éﬂéﬁn‘v'c EL‘Ecnoﬁ?c di%.ff :r%‘%‘.t i? cgg‘?cﬁ est ?gs
| dad o &¥Bpounds |of Et he MrmMa | .Hsghdhe|{1: n N, 15 |
The exanples ||stgd bel qw sefve tio illjustrate t
invengion but tHout rgstrig¢tingjit. |16 Table 1. R7
RL RS ' X "N'{'R] R3 BYanpl éRl RZR3XR3R6R7||t s
THFPEINSE e | Bt | N |[Me| H | H
3 OH H Et N Me H H N
:-/:],X
4 OH H Et N [Me | H H O’V

The acfiVity of the compounds was assayed as follows:

Glycogen phosphorylase a activity assay

The effect of compounds on the activity of the active form of glycogen phosphorylase (GPa)
was measured in the reverse direction by following the synthesis of glycogen from glucose
1-phosphate by determining the liberation of inorganic phosphate. All the reactions were
carried out as duplicéte determinations in microtiter plates with 96 wells (Half Area Plates,

Costar No 3696), measuring the change in absorption owing to the formation of the reaction

product at the wavelength specified hereinafter in a Multiskan Ascent Elisa Reader (Lab
Systems, Finland).
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2CEt HEt NMeHH x 3OHHEt NMeHH x 40OHHEt NMeHH 3K The
activity of the conpounds was assayed as follows: 5
d ycogen phosphoryl ase a acl‘?lwty assay The effect of
conmpounds on the activity of the active form of

In ordeg by Q8GR @B m%%bg.sa?h(rﬁ & the ‘P@J%rm%&p ﬂllen%f%lgl%l method of

reverse direction owm ng the synthesis

Engersgit yic (i@tegersfﬁbnsgéohoﬂ% Madse s p]aat] $1btyhedel SH0ndulh ¥ 8(F): 746-754)
the |liberajion of . |no ani ¢ _phosphat e,

was us%@ctp?aéw F@lveﬁsg}qq ucdnﬁ@ 1-phogplgle intny gyco gten and inorganic

phospl%ﬁcfé e)étmtﬁ@fome%g Iﬁo@ﬁeatﬁﬁstﬁ&mm gg&%ewﬁ%a g‘ﬁgrﬂ@elas(for example

Area Pl ates, Costar uri'n

- with 0.6 angef prmtembnb@ptanmehangmmscmwd Kbnlm'[ﬁl ﬂmﬂolméd Haiffer solution

B 25 Tk loilaPoabosppiE WA G S B baARe i setfisitop g diluted

with bubf ; act}fé\?féé‘s})ﬁl??ﬂ 00 ANPRES 2.5 NTREFHA S Eﬂvx Cly 6H:0)

enzy e reverse direction,
and addieibh 0fl5 afg/mEglyessenad aabnce@&a@m of Hug Sf;ﬁotmﬂmy ’]Si;st substances

were pIERaH R IHIGPITERE BYTNIFR] BB o LMot bR sohifes . To

10 pl df %9 sALYGORER a888H 1T T SmMP BRI SRAERso 1V iR b‘ilﬁ%r solution T,
[ ow ng nodifications: human gl ycogen phosphoryl ase

and 5 mg/(lﬂoglye)mms 50 wl offe @hndnaf hufmap ghcoger nhospm ¢ 8(10 pg of

proteinda) 280 20 3T iRy GIRGR P T oo ol i foiase

a actlvigz/hﬂ!hé BbRheY 6f teatlshbst@te i ak dbREninel bh aB8hEQ0 pl of B&fe¥olution T
H 7.0, 100 mM KClI, 2.5 nM EDTA, 5 v Mmd Z
{0.1% @NES@) e mixture was incubated at room temperature for 40 minutes, and the

- liberated inorganic phosphate was measured by 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 ammonium molybdate, 10.9 mM
zinc acetate, 3.6% ascorbic acid, 0.9% SDS are added to 50 pl of the enzyme mixture. After
incubation at 45°C for 60 minuites, the absorption at 820 nm was measured. To determine the
background absorption, in a separate mixture the stop solution was added immediately after
addition of the glucose 1-phosphate solution.

This test was carried out with a concentration of 10 uM of the test substance in order to

determine the particular inhibition of glycogen phosphorylase a in vitro by the test substance.

Table 2: Biological activity

Ex. % inhibition
at 10 pM

24

42

35

F R B i O A

16

Tt is evident from the table that the compounds of the formula I inhibit the activity of glycogen

. phosphorylase a and are thus very suitable for lowering the blood glucose level.
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20

and addition of 5 ng/m glycogen to a concentration of
10 g of protein/m . Test substances were prepared as
10 mM sol ution in DVBO and gi luted to 50 Mwi th buffer
solution T. To 10 10 | of this solution were added 10

‘The prep&fitich/ofoffl¥ ShiapRS & dedbisise@l iv Qekail bR, 84 ﬂ&cﬂth’éricfgﬂxpgunds of
an

d 5 ng/m, glycogen, plus 10 | of a solution o

the formmahwgleybtaes spalpgprdyy| ase a (10 g of protein/m)
and 20 | of glucose 1-phosphate, 2,5 mM The baseline
gl ycogen phosphorylase a activity in the absence of
test substance was determ ned by adding 10 | of buffer
solution T (0.1% DVSO) . The m xture was incubated at

Experimssial paiper at ure for 40 ninutes, and the 15 |iberated
I norgani ¢ phosphate was neasured by the general nethod
of Drueckes et al. (Drueckes P, Schinzel R, Palm D,

Exampd@al Bi ochem 1995 Sep 1;230(1):173-177) with the
followi ng nodifications: 50 | of a stop solution of
7.3 mM amoni um nol ybdate, 10.9 nM zinc acetate, 3.6%

e ESG9LECO5 O B0y IS4y o [

3-carboxylattes, the absorption at 820 rimwas neasured. To
determ ne the 20 background absorption, in a separate
I xture thepstqy solution was added i nmedi ately after
ition of{jt heljgl ucose 1-phosphate solution. This
(B (gﬂ?\mﬁth a concentration of 10 M of
e tist Bubdfance in order to deternine the
i Nfhi bition of glycogen phosphorylase a in
vitro by the test substance. 25 Table 2: Biol ogica
activity Ex. % inhibition at 10 M 124 242 335 416 It is
evident fromthe table that the conpounds of the
formula | inhibit the activity of glycogen
phosphoryl ase a and are thus very suitable for

- 100 mg ofsethylrfgbroive- blethyir8 ghethylsé oke v gh-dihydroquinolone-3-carboxylate were

transferred together with 36 mg of 1-ethynylcyclohexylamine, 6.6 mg of PA(OAc),, 36 mg of

XANTPHOS and 200 mg of cesium carbonate into a suitable reaction vessel, a protective gas

~ atmosphere was generated with argon, and 10 ml of dioxane were added. The mixture was

7 then heated at 80°C for 8 hours. The pure product was isolated from the reaction solution by

chromatography on an HPLC system. This entailed use of a Merck Purospher- RP18 column
_ and an acetonitrile:water mixture as eluent; the initial acetonitrile content was 15% and rose to
95% over the course of 20 minutes. ' |

Yield: 4%




18 The preparation of sonme exanples is described in
detail below, and the other conpounds of the fornula
| were obtained analogouslyé 5 Experinmental part:
Exanpl e 2 Et hyl
efthyl 6- (1- et hynyl cycl ohexyl am no) - 7- et hyl - 4- oxo- 1
-di hydro-[ 1, 8] naphthyridi ne- 10 3-carboxylate O
100 ng of ethyI
rono- | - et net h oxo- |, 4-di_hydr oqui nol one- 3-
-Ethyl:éT(b@ﬁwawcl@gwlmﬂahﬁ@w&-@% bérihydrplil 18 inpphhyridne-
3-carh ﬁ@ylcyclohexylanlne 6.6 ng of Pd(OAc)2, 36 ng of
PHOS and 200 ng of cesium carbonate into a
5 sui tabl e reaction vessel, a protective gas atnosphere
was generated with argon, and 10 m of di oxane were
added. The m xture was then heated at 80C for 8
\qurs The pore pyoduct was isolated fromthe reaction
Hdtlon by chr tography on an HPLC system This
ka Pur ospher- RP 18 colum and
m xture as eluent; the initial

Examp

' ntent was 15% and rose to 20 95% over
t he £oulNse d¥ 20 nminutes. Yield: 4% 19 Exanple 3
1- Et hyl - 6- ( 1%; hynyl cycl ohexyl ami no) - 7- net hyl - 4- oxo- 1,
4-di hydro[ 1,8} naphthyridi ne- 3-carboxylic acid 5 OH
Et hyl
| - et hyl - 6- (1- et hynyl cycl ohexyl am no) - 7- met hyl - 4- oxo- 1,
4-di hydro[ 1, 8]naphthyr|d|ne- 3-carboxylate (10 ny)
was di ssol ved in5n of doxane, 2.5 e%ijl val

Ethyl IrethyingrEi4e thynylcyclohexylamino)-7-methyl-4-oxo-1,4 hydro[i%insapgghygdine-
3-carboxylate (10 mg) was dissolved in 5 ml of dioxane, 2.5 equivalents of 2 1 N NaOH
| 10  solution were added, and the mixture was heated at 60°C for 4 h. Removal of the solvent in
vacuo was followed by chromatography on an HPLC system to purify the product. The pure
product was isolated from the reaction solution by chromatography on.an HPLC system. This
entailed use of a Merck Purospher-RP18 column and an acetonitrile:water mixture as eluent;

the initial acetonitrile content was 15% and rose to 95% over the course of 20 minutes.
15 Yield: 85 %
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10 solution were added, and the m xture was heated at
60C for 4 h. Renoval of the solvent in vacuo was

wo bR Y CTre pur e ordlct v | soi 4t ea PR b00s73

_C‘lai_msa

reacti on solution by chromatography on an HPLC system
Thi s
nd an acetonitrile:water m xture as eluent; the

initial acetonitril8 content was 15% and rose to 95%

entailed use of a Merck Purospher-RP 18 col um

over the course of 20 mnutes. 15 Yield: 85 % WD

R1

R10

R11

R5, R6

O (G- 06) -al kyl , NHRg NHRED (95) - @ ky! |
N-((Gi - CB)-al kyl )2 19 O (JE1-

2005/ & rempounddfhersormalabnpound of the fornula | 20
PCT/ EP2005/000373 RB R OO0 1 R7Z. N, R1 RS' X" if "R2

I in which the neanings are RI OH,
-000 (Cl -Co) -al kyl;

H, (G -0C6)-alkyl ?P '1Cs)-alkyl,
(C3-C7)-cycl oal 15 , , Where al kyl may

substituted by RO.8pnd ridyl or phenyl may
be substituted by R&O N (CRZ6) - al kyl ,

N-((Cl-C8)-al kyl )2, -(C3-C7)-fhycl oal kyl, heteroal kyl ,
het eroaryl, O-phenyl or phenyl,; where phenyl and
heteroaryl may be substitutjed

in which the meanings are

OH, O-(C;-Ce)-alkyl, NH,, NH-(C;-Ce)-alkyl, N-((C;-Cg)-alkyl); or
0-(C;-Ce)-OCO-(Cy-Cy)-alkyl;

H, (C;-Cs)—a]kyi or phenyl;

H, (Ci-Cg)-alkyl, (C3-Cy)-cycloalkyl, pyridyl or phenyl, where alkyl may be
substituted by R9 and where pyridyl or phenyl may be substituted by R10;

NH;, NH-(C;-Cé)-alkyl, N-((C1-Cg)-alkyl)y, -(C3-Cs)-cycloalkyl, heteroalkyl,

heteroaryl, O-phenyl or phenyl, where phenyl and heteroaryl may be substituted
 byR11;

F, Cl, Br, (C1-Cs-alkyl), O-(C-Co)-alkyl, COOH, COO-(Cy-Ce)-alkyl, NH,
NH-~(C:-Cg)-alkyl or N-((C;-Cg)-alkyl);

~ F, Cl, (C,~Cg-alkyl), O-(C;-Ce)-alkyl, COOH or COO-(C;-Cy)-alkyl;

N;

independently of one another H, F, Cl, Br, OH, NO,, CN, (C;-C¢)-alkyl or O-
(C1-Ce)-alkyl, where alkyl may be substituted more than once by F, Cl or Br;
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R7

RS

by RI11; 20 25 RI0O F, d, Br, (C-C6-alkyl),

O (G -06)-al kyl, COOH, COO (Ci-0CB6)-al kyl, NH2,

NH (Ci-C6)-al kyl or N-((GCi; ) al kyl) 2; RllF a,
(Cl-C6-al kyl ), O (Cl-CB)-afkyl, COOH or

COO (A-cA)-alkyl; X N R5, R6 i ndependently of one
another H F, d, Br, OH N2, CN, (Cl-C6)-alkyl or O-
(Cl- G8)or et kgl -alidler e al kyl maybe substituted nore than
once by F, d or Br; 30 21 R7/H or (G -C6)-al kyl;
R8(C3-Cl 2)-cycl oal kyl, where cycl oal kyl may be

su bst&{;3 u% ?E?%qaﬁ%‘ﬁ@e @WAIH'—‘%HY d%%},%t?fu@g BY(ey-Cay-alkyl, (Ci-

COO (Cd)-alkbnyh (i Cy)-alloghyll 116 (MHYN] OF 9 @aH loy COD-€CACHeh1ky];
salts thereof. 2. A conpound of the formula I as
claimed in claim1l in which the neanings are 10 CH,

andthe E(%go p?"fﬁ{lja %mggg(gm)%?l i(()Bélo (C1-C6) - al kyl ;

R1

R3

R9

R10

R11

RS

R6

H R3H, (G -Qg)- aI kyl, (C3- C7) cycl oal kyl , pyrldyl or

hor oA GopaYR %Jr‘ﬁ%*?é’ﬁ?f/ T BRe e fl’ewfyuﬁﬁgfm Ipgimings are

NH2, NH (Cl-C6)-al kyl, N ((Cl-0C86)-alkyl)?2,
(C3 C7) - cycl oal kyl heteroal kyl, 20het eroaryl
0- phe®Hi) Odﬂt-yﬁhbnl}(bfl Wnemi~ﬁheﬁ§bl-allaﬂm*(€ﬁle€@aﬂl§bdl)z way be

substhtut o Brgc,he-alkyl;
H;

H, (C,-Cg)-alkyl, (Cs-C7)-cycloalkyl, pyridyl or phenyl, where alkyl may be
substituted by R9 and where pyridyl or phenyl may be substituted by R10;

NH;, NH~(C-Cq)-alkyl, N-({C;-Ce)-alkyl),, -(C5-C7)-cycloalkyl, heteroalkyl,
heteroaryl, O-phenyl or phenyl, where phenyl and heteroaryl may be substituted

by R11;

F, CL, Br, (C;-C-alkyl), O-(C1-Ce)-alkyl, COOH, COO-(C)-Ce)-alkyl, NH,,
NH-(C1-Ce)-alkyl or N-((C1-Cé)-alkyl)s;

F, Cl, (C)-Cs-alkyl), O-(C1-Cs)-alkyl, COOH or COO-(C;-Cy4)-alkyl;
N;

- H, F, Cl, Br, OH, NO,, CN, (C;-C¢)-alkyl or O-(C;-Cq)-alkyl, where alkyl may
be substituted more than once by_ F,ClorBr; '

H;
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5RICF, d, Br, (C-C6-alkyl), O(C-0C6)-al kyl, COOH,
COO- (C-06)-al kyl, NH2, NH (Cl-C6)-al kyl or '
N-((Cl-C6)-al kyl)2; R11F, , (CrC6-alkyl),

O (C-C6)-al kyl, COOH or COO (Cl-C4)-al kyl; 30X N,
R5H, £ O, Br, OH N2, CN, (CrCo)-alkyl or

O (C-C6) -al kyl, where al kyl may R6be substituted nore
" than once by F, d or Br; H 22 R7 H

R8( C3-C12) - cycl oal kyl, wher e cycl o

R7

RS substﬁqnﬁileh oyoafkyl. whire gydgalkylreay. @%stgpwé,bﬁcl Cy)-alkyl, (C-

c:oo ?Q)%%ﬁﬁé?({%ypb%li%ﬂg 1’t fe %{?@ oﬁc?gdl)(gglolrf (%%I((éjlr gf)eegkyl

salts thereof. 3. A conpound of the formula | as
d.inclaiml or whi ch the neani ngs 10are R
mdthecnhymg‘f alwleﬁqgﬁ“sﬁmf’rflwm(m Cg) - al kyl; NH2,
NH (O -C6)-al kyl, N-((d-C6)-al kyl) 2,
-(C3-C7) -cycl oal kyI het eroal kyl, Oheteroaryl,
3. O pheAyompoupheftie ;t"onmm Eagyilamel inacleioh & tog Q@awiﬂlchﬁh@/ml@@mﬁgs
substituted by Rl |; R1OF, d, Br, (Cl-C6-alkyl),
are O (Cl1-C6)-al kyl, COOH, COO(Cl-OG)-aI kyl, NH2,
RL1INH (Cl-C6)-al kyl or N-((Q -0C6)-al kyl) 2;

R1 OH, O-(C;-Ce)-alkyl; |

R2 H;

R3 (C1-Cs)-alkyl;

R9 NH_, NH-(C;-Ce)-alkyl, N-((C1-Ce)-alkyl), (C3-Cy)-cycloalkyl, heteroalkyl,
heteroaryl, O-phenyl or phenyl, where phenyl and heteroaryl may be substituted
by R11;

R10 - F, Cl, Br, (C;-Cg-alkyl), O-(C;-Ce)-alkyl, COOH, COO-(C;-C¢)-alkyl, NH,

NH-(C;-Cg)-alkyl or N-((C:-Ce)-alkyl);

R11 F, Cl, (C1-Cg-alkyl), O-(C-Cg)-alkyl, COOH or COO-(C;-Cq)-alkyl;

X N;
RS H, F, Cl, Br, OH, NO,, CN, (C;-Cg)-alkyl or O-(C;-Cg)-alkyl, where alkyl may

be substituted more than once by F, Cl or Br;

R6 H;

R7 H;
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4. ireprenauedes climera ¢

F, d, (d-C6-alkyl), O(d-C6)-al kyl, COOH or

COO (Ad-C4)-alkyl; 256 X N R5H, F, d, Br, OH N2,
CN, (C1-C6)-alkyl or O( 123£IS) al kyl , where al kyI rray
30be substituted nore than®once by F, O or Br;

RE 1 ZRCKay) d:yglo%@ »%;’-é %&%‘ﬂyl Fg}eoré%uﬁéiﬂg%bﬂé -&E}Yﬁﬁyl (Cs-

( CL- @)-ablekynyC,-ChaliSnyl, @NQGEIS CEQO@H or COO-(C,-Cy)-alkyl;
COO (G -C4)-al kyl; and the phyS|oIog|caIIy tol erated
salts thereof. 4. A conpound as clainmed in claim1l for
di canent conpri sing one or

and they ?ﬂgﬁﬁﬂgﬁgg aﬁggﬁﬂ%§h§§gglalned inclaiml. 10 6. A
medi canment conprising one or nore of the conmpounds as
claimed inclaiml %%gla%ﬁgleast ne ot her active

PRt 3548¢ F%Pﬁ%d in claim a4,

wherein the other active ingredient conprises one or
nore 15 anti di abetics, hypoglycem c active

5. Angedidamatt S ompliviicg Ane erimoteasfithé pémhpounds 8§ clainoides et 1.
absorption inhibitors, PPAR gamma agoni sts, PPAR al pha
agonists, PPAR alpha/ganna agoni sts, fibrates, MIP

6. nﬁb biRER ’co&ghﬁng%hg oPRRRS Bt th®Borhpiirids hoEIFimddEA Rlaim 1 and at

rtors [ynmeric bile acid adsorbents, LDL

least orreeﬁﬁntaolnva mgwdmns, ACAT inhibitors, anti oxi dant S,
| i poprotein lipase inhibitors, ATP-citrate | yase
i nhi bitors, squal ene synthetase inhibitors,

7. Hink aaRiaficRl &) cldfhed i SlgRA USwEereln theSthet aMvBiig@edient comprises
i nsulins, sulfonylureas, biguanides, neglitinides,

one or miaicazol i di nedi ones, a-gl ucosi dase inhibitors, active

antidiali)eQi% dl eggrgemlc aStri]ve%(ﬁgreﬁ{énEsb EMGEA 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
1t.}ile 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 which act 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, B3 agonists, MSH (melanocyte-stimulating hormone) agonists, CCK agonists,

serotonin reuptake inhibitors, mixed sertoninergic 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-B agonists or amphetamines.

8. The use of the compounds as claimed in claim 1 for producing a medicament for

reducing blood glucose.

9. The use of the compounds as claimed in claim 1 for producing a medicament for the
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dependent potassi um channel of the beta cells, CART
.‘agoni sts, NPY agoni sts, MZ4 agonists, orexin
agoni sts, H3 agoni sts, TNF2 goni sts, CRF agonists, CRF
BP ant agoni sts, urocortin goni sts, 03 agonists, MsSH
mel.anocyt.e- st i mul ati ng hornone) agonists, CCK
trea““é@Bhﬁ@?i%&%gi%s;erotoningreuptake)in%ibitors, m xed
-sertoni nergi c and noradrenergi c conmpounds, 5HT
agoni sts, bonbesi n agoni sts, gal ani n ant agoni st s,

rowt h hornones, growth hormne-_ rel easi ng conpound '
10. usg @ﬁthgtcgmpe‘#r&%@ﬁ clatged rgtlamn ! forgyro CPP%&}P%S%‘?“% for the
I ' ' . ' i ptine,
treatmef BF U3 R0 SoTipig A COOSHyBRe 0BG D L dul at or s,

RXR nodul ators or TR-(3 agoni sts or anphetam nes. 30
8. The use of the conpounds as clainmed in claim1l for

11 Tsusee! e SomponipB ok A FE A AP gentYor the

ueamg{tgg%éﬁ&cl%ﬁ%mgﬁﬁoﬁspr the 24 treatnent of type 1|1

etes. e use of the conpounds as clained in
claim1 for producing a nmedi canent for the treatnent
of di sturbances of |ipid and carbohydrate netabolism

2 g Do SRR 5 B ek o v

.Ufanmﬁﬁb@hkgﬁﬂhﬁﬁﬁhb& mani festati ons. 12. The use of the

conpounds as clainmed in claim1 for producing a
medi canment for the 10 treatnment of insulin
resistance. 13. A process for produci ng a nedi canent

13 gﬂg ﬁ?‘%e% f&gﬂfb(r(:lﬁcig 2 T dEcaRfent BAnFIROLRAS 1ASre of HR dBRfpolds as

nprises mxing the active ingredient
claimediia blaim phahivh cemptisss tixingsthe aethtedngredicitewitly p gharmaceutically

| suitablg ggq\ﬁ%;' tgllgff qtvgllﬁ'x%g %Jé tmuurct%rtle ﬂftc? a ?oénosru@aglléIfctyraatgllmelmfsgﬁtion.



