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m no- 4- qui nol one- 3-;car boxylic acid

WO zggr?/p\?/ I'ves, methods for pr c}ducti on and use ?9%8905/000363

as nmedi canents The invention relates to
7—Pheﬁylﬁﬂﬂﬁlh-%1mrﬁ%n% A BB G- &éﬁ‘/@%l 9@ roduc &mn and use

derivatives and to thé physi ol ogi ca y tol eF at ec 7

thereod @k tiedwatheptsy si ol ogi cal |y functional derivatives

t hereof Conpounds of simlar structure have already

been described in the art (Link, Helnut; Bernauer,
The id@htion ﬁmésﬁbwéﬁﬁhﬂ%ﬁo-mluﬁﬁidrﬁ@ Sél?b&!ﬁl@ a@iﬁ&@n@é‘x@; and to the

01982, 2645-2667 and Bennet et al
physiclogigalpptplepated .Sali}@Mphyswiognaﬂsofumﬂmabdmnms tthOf

obj ect of providing conmpounds which display a

t herapeutically usabl e bl ood glucose-lowering effect.
Compdihedsi di‘éﬁﬂﬂdr@ﬁ'uétﬁl%l’lﬁfv@ Etl@ezfd%'b’é&@&es‘bﬁbé‘cpl WELM Iiiéh%ut

formula | 15 Rl ' i ch
Bemaﬁ%’aﬁ?ﬂggnﬁﬂ% szla@ Hedveticp Chimick Acs) 65&(8]{)}%23 2645—2667 and Bennet
el Sehke €Y Rayho B (0 -CB)-allyl s 1 (01 ) -alky

pheny

The invention was based on the object of providing compounds which display a

therapeutically usable blood glucose-lowering effect.

The invention therefore relates to compounds of the formula I

in which the meanings are

R1 OH, O~(C1-Ce)-alkyl or O-(C;-Cg)-alkyl-OCO-(C;-Ce)-alkyl;
R2 'H, (Cy-Cs)-alkyl or phenyl;
R3 N H, (C1-Cs)-alkyl, (C5-C7)-cycloalkyl, pyridyl or phenyl, where alkyl may be

substituted by R9 and where phenyl or pyridyl may be substituted by R10;

R9 NH;, NH-(C;-Cg)-alkyl, N-((C;-Cg)-alkyl);, COOH, COO-(C;-Cq)-alkyl,
(Cs-Cq)-cycloalkyl, heteroalkyl, heteroaryl, O-pheny! or phenyl, where phenyl
and heteroaryl may be substituted by R11;
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R10

R11

R4

R6

R7

R8

H (C-GCs)-al kyl, (C3-C7)-cycloal kyl, pyridyl or
phenyl , where al kyl may be ,substituted by R9 and
where phenyl or pyridyl may“be substituted by RRGO R9
NH2 NH-(CI C6)-al kyl, N-((Cl-0C8)- aIkyI)2 COON,

het er oaryl gl; lrgdée’rﬁlki"1§ @7%5?{1%&% y(?f Q%hgﬂé'l NH;,

het er@&i{ﬁl frglyalkd csﬁhbé(t]lmbﬁtkyt)y; R 1; 30 ROF, O,
Br, (Cl-C6-alkyl), O (C-C6)-al kyl, COOH,
COO (Cl-CB) -al kyl, NH2, NH-(CI C6) al kyl or

N((%@@(Cﬁ-@@é‘ll&)ﬁ oEilc,lc a 06) ANERCR bk)yé(llérl N(Cr-Co)

al kyI ﬁMDﬁ@@OHrorC@D{(C&—C@@H@ kyl ; x CR4 or N R4 H
F, d, Br, OH NO2, CN, (CI-C6)-aIkyI or

O (CA-0C6)-al kyl, where alkyl may 10 be substituted
nore JIRY opPREE by F, d or Br; H F, d, Br, OH N,
CN, (Cl-C6)-alkyl or 0-(Cl-C8)-alkyl, where alkyl may
be substituted nore than once by F, d or Br; 15 R6 H,

be qubIS?rF gmdo%cggo ?ﬁ%cicéé@ﬁgg%fzo @we%s %P'M'ﬁ? ‘T—i}/lb}’lmay

(Cl - OBy sublskiptited mbreREandis by F, mgferphenyl may be
substituted up to five tines by F, O, Br, CON, N2,

(CI Cs)-alkyl, O(C-Cs)- aIkyI S—(CI Cs) - al kyl,

| p h e ny Fg{gg ;B)?%/d)Hb enz: oéilt, ((KII—(I%) %M%Jb? @d fﬂ%;?fl)where éﬂ(ﬁ’l may

N- ((O)e Sstimtddythdi2 thdd(ddce bOF( Cl ofRBy;- al kyI )2 or
het er oal kyl , where al kyl and al kenyl may be
substituted nore than once by F, d, Br, COOH, or

H, F, Cl, Br, NO,, CN or (C;-Ce)-alkyl, where alkyl may be substituted more
than once by F, Cl or Br; '

Hor (Cx—Ca)-alkyl;

* phenyl, where phenyl may be substituted up to five times by F, Cl, Br, CN,
 NO,, (Ci-Cg)-alkyl, O-(C,-Cg)-alkyl, S+(Cy-Cs)-alkyl, (C»-Cg)-alkenyl, (C3-C7)-
cycloalkyl, CO-(C,-Cy)-alkyl, phenyl, benzyl, benzoyl, NH,, NH-(C;-Cg)-alkyl,
N-((C1-Ce)-alkyl),, P(0)-(O-(C;-Cy)-alkyl), or heteroalkyl, where alkyl and
alkenyl may be substituted more than once by F, CI, Br, COOH, or
COO-(C-Cy)-alkyl;

heteroalkyl heterocyclic, saturated or unsaturated 4- to 7-membered ring which may

comprise up to 3 heteroatoms N, O or S as ring members, where the ring may
be substituted by F, Cl, Br, CN, NO, (C,-Cy)-alkyl, OH, COOH, COO-(C;-Ca)-
alkyl;

- with the exception of compounds of the formula I in which the radicals simultaneously have

~ the following meaning:
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25 COO (Cl-C4)-al kyl; 30 heteroal kyl heterocyclic,
saturated or unsaturated 4- ,to 7-nenbered ring which
may conprise up to 3 heterc;’atorrs N, O or S as ring
menbers, where the ring may be substituted by F, ,

; | k¥l r
O R e o s o SR b

unsuhstltutﬁd/plhenﬁ the radicals sinultaneously have the
following neaning: 3 X equal to N, Rl equal to OH Rz,
R3, R4, R5 and R7 equal to H and R8 equal to
and tHérb‘iﬁ.%Id iddll?@ol&ﬁfeﬁﬁéhlts #Bdof he physi ol ogi cal l'y
t ol erated salts thereof. 5 Preference is given to
conmpounds of the formula I in which one or nore
radi cal s have the follow ng neanings: 10 R 15 CH,
O (Cl-Co)-alkyl or O(Ct-Co6)-al kyl -0OCO (G -C6) -al kyl ;
Prefeﬂé'nce( Q%‘@ﬁ)to @érh]iyéunﬁ& oPihe rﬁlllmulﬁ Fin Bk %hg ¥} more radicals have the
cycloal kyl, pyridyl or phenyl, where alkyl
follovﬁagwmggﬁsstltut ed by RO and where phenyl or pyridyl
may be substituted by RRQ RO NH2, NH (C -C6)-al kyl,
N-((C -C6)-al kyl)2, COOH, COO (G- 06) al kyl ,

R1 (C3- COOHcoqCpakyik lé‘tE(DQC dj%kyl-d)@be((ﬂﬁ(ﬂﬁ\llalk}@ phenyl

or phenyl, where p enyI
substqtuted by R

R2 H, (C;-Ce)-alkyl or phenyl;

heteroaryl may be

R3 (C1-Cy)-alkyl, (C3-Cy)-cycloalkyl, pyridyl or phenyl, where alkyl may be

- substituted by R9 and where phenyl or pyridyl may be substituted by R10;

R9 _ NH;, NH~(C,-Cg)-alkyl, N-((C;-Cq)-alkyl),, COOH, COO-(C;-Cg)-alkyl,
(C3-Cq)-cycloalkyl, heteroalkyl, heteroaryl, O-phenyl or phenyl, where phenyl
and heteroaryl may be substituted by R11;

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

NHC;-Cg)-alkyl or N-((C;-Cg)-alkyl);

RIL F, €1, (C1-Cy-alkyl), O~(C;-Ce)-alkyl, NHz, NH-(C1-Co)-alkyl, N-(C1-Co)-

alkyl),, COOH or COO-(C;~Cy)-alkyl;
X C-R4orN;

R4 H, F, Cl, Br, OH, NO;, CN, (C,;-C¢)-alkyl or O-(C;-Ce)-alkyl, where alkyl may
be substituted more than once by F, Cl or Br;

R5 -' H, F, Cl, Br, OH, NO;, CN, (C;-C¢)-alkyl or O-(Cy-Ce)-alkyl, where alkyl may
be substituted more than once by F, Cl or Br; |
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R6

- R7

RS

hetero

and th

20 RIO F, d, Br, (C-C6-alkyl), O (G -0C86)-alkyl,
COOH, COO (G -C6) - al kyl Nl—g, NH (G - C6) - al kyl or
N((Ct-C6)-alkyl)2; R I F, d, (CC6-alkyl),

O (C-06)-al kyl, NH2, NH(d-C6)-al kyl, N((CrC6)- 25
al kyl EP§H =B 18K W

£y Hz’gf & Hrl\)léémég—\l@:t g@_—%g%l_, gf:hﬁrg?l)él]gi';l BhyHe shbstfifedmore.
O (G i@g)onat kyF, CibieBe al kyl may 30 be substituted
nore than once by F, d or Br; R H F, d, Br, OH,
NO2, CN, (Ct-C6)-alkyl or O (G -C6)-al kyl, where alkyl
may  Ipeg )tlkgd nore than once by F, O or Br; 4
10 15 RGIS“HI?@&? Hctns' Br, NO2, ON or (Ci-GCB)-alkyl, where
al kyl may be substituted nore than once by F, O or

Br; R7, H C-£6):al kyl : R h , = Wh I :
e s paebPuie piFRL B Ve spibOEt o sy ihG BIERL BRI,
NC2, - @S)¢ , o) Licy1Ge)- . -Cy)-
e CS!\I)@IZ %ﬁ%am’ C%_@g(?ﬁs) g%{, gaﬁ ﬁs? By GICLEky-aAkban, (C5-Cr)
CO- ( Cryablkcyl é@r( 1ifhdailyl, phenvly benzile horgpyl, Ny NH-(C,-Cg)-alkyl,

P 0 - VAT Bk EDHOKCERA B fetergpliylywhpregfion and

and  alkkeylyhaytrysubstitated siort tHadchno®be Ff ORBro0COH)or F,
a, Br, COOH,_ or COO (C-C4)-alkyl; heteroal kyl
het er ((i:TCC‘*)saé]Fﬂi ated or unsaturated 4- to

7-menbered ring which may conprise up to 3 :
heteroatons N, O or S as ring nenbers, where the ring
atkyl  heterocyclic, saturated or unsaturated 4- to 7-membered ring which may

comprise up to 3 heteroatoms N, O or S as ring members, where the ring may
be substituted by F, Cl, Br, CN, NO,, (C1-C4)-alkyl, OH, COOH, COO-(C;-Cy)-
alkyl,

e physiologically tolerated salts thereof.

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

have the following meaning:

~ Ri

“R10

R4

OH, O-(C-C¢)-alkyl or O-(C,-Cg)-alkyl-OCO-(C,-Cg)-alkyl;
H;
phenyl, where phenyl may be substituted by R10;

'F, C}, Br, (Cy-Cs-alkyl), O-(C;-Cg)-alkyl, COOH, COO-(C;-Ce)-alkyl, NH,,
NH-(C;-Cg)-alkyl or N-((C1-Ce)-alkyl)s;

C-R4;

H: (CI'CG)-a]-kyl;
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be substituted by F, d, Br, CN, N2, (G -C4)-alkyl,
OH COOH COO(d-C4)- alkyl; and the physiologically
tolerated salts thereof. 20 Particular preference is
given to conpounds of the forrmula | in which one or
nore radicals have the follow ng neaning: R OH,
0-(Cl-C6)-alkyl or 0-(Cl-C6)-al kyl -0OCO (d -C6) -al kyl ;
R5 25 R2 BOF,RIQ (6;-Gahelhyl;, where phenyl may be
substituted by RIQ F, d, Br, (CS C6-alkyl),
O (C-C6)-al kyl, COON, COO (C1l-C6)-al kyl, NH2,
R6 NH (CIgC6)-al kyl or N-((Cl-C6)-alkyl)2, GR4, R4 H,
(G-Co6)-alkyl; 5 RBH, F, d, (Cl-C6)-alkyl; R6H 5
R7H; R8phenyl, where phenyl can be substituted one to
five tgnes by F, C; 10and the physiologically
tol erated salts thereof Very particular preference is
gi ven to compounds of the fornmula | in which one or

nore radi cals have the foll ow ng neani ng:
R8 phenyl, where phenyl can be substituted one to five times by F, C;

R7

and the physiologically tolerated salts thereof.

Very particular preference is given to compounds of the formula I in which one or more

' radicals have the following meaning:

R1 OH, O-(C;-Cg)-alkyl;
R2 H;
R3 phenyl, where phenyl is substituted by R10;
R10 | COOH, COO-(C;-Cg)-alkyl;
X C-R4;
R4 ' H, (C1-Cg)-alkyl;
‘RS ~F, Cl, (C1-Ce)-alkyl;
R6 H;
‘R7 H;

R8  phenyl, where phenyl is substituted one to five times byF, Ci;
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- likewise belong within the framework of the invention as useful intermediates for the

15RIOH, O (C-C6)-al kyl; 20H, phenyl, where phenyl is
substituted by R10; RlOCCI]—l5 COO (Cl -C6) - al kyl ;
25RAC-R4; H, (C-0C6)-alkyl;"R5F, d, (C-0C6)-alkyl;
R6H, 30 R7H, R8phenyl, where phenyl is substituted one
TRVT=Y I3 nd the physiologically
mdth%grgéégégtgé%mgﬁésm? 1réarlglo erg?fzference is further given to
compounds of the formula I in which R8 is phenyl and

. the_ latter . is substityted twice by F or O .in ortho
Prefergiig it, AeT@LPA fogrouadivalihs (praula Yinadiich Reis pipn a9d the latter

is subsBruted Avie& bR or @ ngg?dﬁag}d@%%??&ﬂ%& ér%ﬂbsé{?&%@ hﬁﬁéeﬁhes by For Cl

preference is fart 0 compounds 0

- in orthoponthd and|parapasitiosh R8 i s phenyl and the latter is

) bstituted A0 by F g t ho, t ho. and
SETTE RN A NN
and th?[ gﬁtel_f RsibdtRutbd tied fifed B FLPET i, 6&&&5&%&&-& pdsieé&in C

m xtures and pure erdantioners and to their _
di astereoners and m xtures thereof The al kyl radicals

The ﬁl%’ltltogiﬁlgi%b (} (ifotngﬁoglha%% tgF WI ilx}ggé Méir rgz:émzﬁgé, racemic
mixturd$ & e efdbtiomer ihdb aiReBabterdSmérd ah @SRt tR¥reof,

substituents may occur nore than once in the conmpounds
of the fornmula 1, they may all, independently of one

The al%ﬂ?%tﬁ@e{ls %nhtﬁg SutlshfucRbH L RIBIRAN S, RIRICRS 468 H 102k 1 Phnd
| erent.

‘heteroalkyl may be both straight-chain and branched.

If radicals or substituents may occur more than once in the compounds of the formula I, they

may all, independently of one anothér, 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
salts), alkaline earth metal salts (such as magnesium and calcium salts), frometamol (2-amino-

2-hydroxymethyl-1,3-propanediol), diethanolamine, lysine, or ethylenediamine.

Salts with a pharmaceutically unacceptable anion such as, for example, trifluoroacetate

~ preparation or purification of pharmaceutically acceptable salts and/or for use in

 nontherapeutic, for example in vitro, applications.
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Phar maceutical |y acceptable salts are, because their
solubility in water is great7er than that of the
initial or basic compounds, ‘particularly suitable for
medi cal applications. These salts nust 20 have a
W I a n, | 1.8 | e
ey i oA e Uk g P s foaty
toleratddeieuma@mnfdasco@fpomhé of the dondn] af e SRlehSor) for Sx@MPR HnCester,

aci ds su h as hydrochl ori c acid, hydrobrom C,
whichn, %%FIBI %%lﬂ%%ﬁﬁhés 9F e¥3ueplBradhuseanis pble texfore, (dircctly
or indiRgt1 J@fa co?rfpﬂ)ﬂﬁdi 6f ﬁ%'f&ﬁtﬁ%?& &actil@ ﬁ[e%ﬁﬂﬁltﬁere&cet Ic

aci benzenesul foni c enzol c,
et hanesul fonic, funaric, gluconlc gl ycoli c,

s o B R B A b
I I
A B eSS Sy AT s

maytb@wiveabege@\rqnnmnd potassiurn salts), alkaline earth
nmetal salts (such as nmagnesi um and cal ci um sal ts)

t romet anol ( 2- ar ni no-

The c&nbmﬂrd@ %Y tiRtifydntibn Sncf 20RREH rDvarioud bgﬁzﬁﬁﬂﬂioﬁﬁd?ﬁrs for example

ysine, or ethylenediamne. 30 Salts with

as mgwapmm%alln@p@mn@pumrmsaw pniymmbhoas fomvﬁ of the
t
compRR e i BERE S i B ELR AR BBl et B

aspecttdfehe mveygamat i on or purification of pharmaceutically

acceptable salts and/or for use in nontherapeutic,
for exanple in vitro, applications 7 The term
Al refcPdh8d @-@8inpak fotf‘fﬁl‘}&d " &
rereefers to a%y g(hilsn gﬁ?{:}gl géfgt géﬁ%@ 'lulﬂ:g ld\;gheof
formufn Icasrdpsnmdd ebovehend theinshls, I;olmzites ;Imfl physeligicaily fiu@tional

: ter whi ch on adninistration to a nmamal
-denvag %ﬁ%é’?“ff%sﬁ &Mhpl e, a human is able to form

dlrectly or indirectly) a conpound of the fornula I
an active netabolite thereof. Physiologically

A heteIr Qﬁﬂiﬁltrﬂélﬁall meRns lamtldme"s piyrrolyliheyripridisiy iy gsraeinyt lnedolyl,

nd of (t;he |n rodr an b
benzinf R iiaBior b Db iyt Bl O P e
- These prodrugs may thensel ves be active or not. 10

The conpounds of the invention may al so exist in
The compaupiis) pbiby dempia (I} canplspsbe sdsminisieasrhinecombination 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,

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 and
per kilogram of bodyweight, for example 3-10 mg/kg/day. An intravenous dose may be, for
example, in the range from 0.3 mg to 1.0 mg/kg, which can suitably be administered as
infusion of 10 ng to 100 ng per kilogram and per minute. Suitable infusion solutions for these
purposes may contain, for example, from 0.1 ng to 10 mg, typically from 1 ng to 10 mg, per

. ‘milliliter. Single doses may contain, for example, from 1 mg to 10 g of the active ingredient.

Thus, ampoules for injections may contain, for example, from 1 mg to 100 mg, and single-
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as anor phous and crystalline pol ynorphous fornms. All
pol ynor phous forns of the onpounds of the invention
bel ong within the framework™of the invention and are a
further aspect of the invention. 15 Al references to
\ERARGMRAE & B ishaf 42
dose fg onpound( s%i of t r?g‘{dfﬂdlgr@tﬁtma&%q}gs&g{es Z:flrhir gg%ﬁglg ot\g/héletS hd apsules,
may contein; fagkemplesomat QBE) Hoa qbg]yﬁplodlbg‘rmﬂllbyo ﬁmgl Borahe therapy

of the ﬁ.gé%e\ér?et b é@% Cg)?l €]|O bcfeo%l}?ﬂ%% i’% ﬁoﬁpgls G o%g{i ?gt;l;g %lompound
itself, 'bﬁﬂ%}y bre préEraBBNA ithd BAAX Y |phm&1'fﬁc@ﬁ}?dﬂi &’dmp&%}ﬂoﬂzvﬂltﬁ’én acceptable

t hi azol yI', thiophenyl or a furanyl radical
carriet; 3hp @am@r( @)lstoof ctomesef [>5; ambptalélb)n tersersedhatliis compatlble with the

[ h
I N TR RN T R —

- may bB Q@6EE aF a/hqlﬁd ae bbth\aad i aefedly RAmBIaMOgiE lﬁie csﬁﬁ;sﬁﬁd as a single

depends on a nunber of factors, for exa

dose, @56@%’ & ag o iablaiivhiek e@mon&amefwrmoc_ﬂﬁa’ew eby Wter@t abthe active

oy SR e 5y S O B, i e
compdlmdsmﬂfo&nﬁla It 'Dhel;ﬁﬁnﬁ@ceﬁtlw icomipbtidrisTtite ilerfivt cal b8Produced
ki | ogram of . bodywei,

d per ht, for exanple
by ondptihe E@q Pl hpagpacenticslmsthedsnyhich &éi%tlgbym@él,ﬁ ¢fdmxg&_ the
ingredBRARHE hdrﬁa&&@glfzﬂ%eﬁféﬂter eg H@u r ex8pidBikg, which

can SUI sion of 10 ng to
100 ng per kllogran1and per ninute Sui t abl e i nfusion

f .
Pharm e liesidBppSfions o ieynb GRS 415 o0y pAIe 97 b RretaLigpical
‘perorallﬁ'of@ﬁanﬂ)% subﬁhgllaﬁj dnﬁ%faren@rﬂ%’& e‘ii%gﬁ siBot&feBLS ln{hanfugﬁular

exanpl e, from 0O gof th ctlvelngrelen
intradepmgbor laﬁﬁ@up@sé admnnm’qtlen,t dloughnthy neash Smtahle thade of administration

dependS B oA oo oo AP CnR Ot GRS b pated and
on the asturd 6 thél(@ﬁpdotﬁnd of &th il 5] ﬁkfed@ﬁ@zﬂi'c@& CobRY feaMiAidhs and coated
for example, from1.0 to 1000 ny, pically from10 to

- slow-relgpe fgrmutasions piso brlong pthinthe frpm efihatinvsntien. Preference is

given tt‘&%gfﬁé %hn% g%sﬁhdé }ﬁ?ce&%ﬁ&gﬁt'}gﬁnﬁﬁuin%r gﬁﬂa%ie cogﬁngbr%sfs'%aHQO gastric

Juice comprise cellulose acetate phthalate, polyvinyl acetate phthalate,
hydroxypropylmethylcellulose phthalate and anionic polymers of methacrylic acid and methyl

~ methacrylate.

Suitable pharmacentical compounds for oral administration may be in the form of separaté

units such as, for example, capsules, cachets, suckable tablets or tablets, each of which contain

a defined amount of the compound of formula I; as powders or granules; as solution or

. suspension in an aqueous or nonaqueous liquid; or as an oil-in-water or water-in-oil emulsion.

These compositions may, as already mentioned, be prepared by any suitable pharmaceutical
method which includes a step in which the active ingredient and the carrier (which may

consist of one or more additional ingredients) are brought into contact. The compositions are
generally produced by uniform and homo geneous mixing of the active ingredient with a liquid _

and/or finely divided solid carrier, after which therproduct is shaped if necessary. Thus, for

-example, a tablet can be produced by compressing or rholding a powder or granules of the
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itself, but they are preferably in the formof a

phar maceuti cal conposition gith an acceptable 5
carrier. The carrier nust, o6f course, be acceptable in
the sense that it is conpatible with the other

comp?ﬁ‘tgf %lef%tﬁ? Ea&hﬁtﬁ&@ﬂ%ﬁ&ﬂe%ﬁdﬁ%ﬁal' 1ﬁ%r@@i'ém]§ aé%ﬁllgsgeﬁ tablets

S health carrier

can bg p@du@bddny tbbiﬂmmlihd comppumif mrfeekatﬂ/ovhng fathaduet awj fbhe)tdnqale a

| tapbl e
powdGTaRATEs: Wfte SPROPR B TOR G v DG toa R i GRcRador one
or mo?€ §urfBe- abtﬂ&?cﬁﬂieﬁﬁﬁg adehltsf inRNAIME %Ehﬁ@lﬂfl}ﬂd@& Hb\l' s can| be

substances may |ikew se ‘be present, including ot
produe@ﬂﬂmomnhisngﬂle tomponral, Whichhe 1rp1btavdm<fcﬁnt argiik mmstened w1th an inert
OSltIO of the invention can be produced by one
fiquid CEPF blﬁﬁ%ﬂg Ceuti cal met hods, \?\hl ch essen%/l ally
consi st of m xing the ingredients Wit h
phar macol ogi cal | y acceptable carriers and/ or
Pharmageytisabemmepositiens Whiskurs switabledopperpital Caublmguat)hdmlmstratmn

B N N T P—_—

sucrogeainé ey @hbi¢ botrags @it MdPAbeilbs e Comprive A RUHETuAA in an inert
i ntradermal or i ntravenous) adm ni stration, although
base spefpasgelatinand eLysree] RbsicTose 4ad g asehiat i on  depends i n
each individual case on the nature and severity of the
condition to be treated and on the nature of the
Phannaocmiuaﬂrwnqﬁ)siﬁonmﬂimb]e fospaenterabadmhinisaation Emprest preferably sterile

mJatlon slowrel ease fornul ati ons
aq“e"a% gpY eigsg WCPWPHW%]%F oA oV Rk fre el orAbpEIReToBHe with the

blood BY e@AieAA rbcipiéht. Thie A
o0 j ui ce-resi stant for w:bgt%nsnggﬁ%}g% e%%dgmsé%ed intravenously,
althougb gﬂmnmﬁtatw@ nga@iamt@ke glanedzy wboganees,detrdmuscsr ac tatemal

el s E BFpnb y Prssir e R rifhenl P EpEkian dhesprenmupd with water

and mﬂﬁhg ﬂ%rrésﬁfng”ﬂbﬂlhﬂaﬁrs){dﬁl@ aFis6toARAviELIBYA. hleE{aBFéQfo)ﬂp%Eiﬁons of
25 Suitabl e pharmaceutical conpounds for ‘oral

the invegtiom generalyicontairaijomd. 1 tp hdyiveright of thesstivatempamnidt s
such as, for exanple, capsules, cachets, suckable
tabl ets or tablets, each of which contain a defined

‘Pharmacenticil o@fnpbﬁﬁoxﬁms‘ﬂiilﬁlble dorakcthbadmihRirhtiorsre PRFEBIAPE ififthe form of

%Banul es;. as solution or susgen3| on in an agueous or
single RERATRROVOTIFS. JHPss, 028 be piodieed by mixingacempeynd of the formula I

with oﬁ?&ﬁﬁgﬁe@oﬁbénﬁ%ﬁﬂ éﬁh@ @amep-sh ﬁﬁ‘%&ﬁrﬁﬁﬁ%%{:{&as o &@é 'sh&ping the

I one epar
result@amx’mme uti cal

Pharmacentical compositions suitable for topical use on the skin are preferably in the form of

ointment, cream, lotion, paste, spray, aerosol or oil. Carriers which can be used are

 petrolatum, lanolin, polyethylene glycols, alcohols and combinations of two or more of these

substances. The active ingredient is generally present in a concentration of from 0.1 to 15% by

-weight of the composition, for example from 0.5 to 2%.

Transdermal administration is also possible. Pharmaceutical compositions suitable for
transdermal uses can be in the form of single plasters which are suitable for long-term close

contact with the patient’s epidermis. Such plastérs suitably contain the active ingredient in an
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30 nmet hod which includes a step in which the active

i ngredient and the carrier m/vhl ch may consist of one

or nore additional ingrediehts) are brought into )

contact. The conpositions are generally produced by
S T T oo it BB S P oo g
adheswaor hepersaf inarpolytherh Atsugalpe adirct ingredehbgredentfation is about 1% to

s Ty S G Bl Bt
releaséll BPélb&fotRhspdie of ionfIpReHEH as WB&L B ARDF SRHY $n PhirdhaClRical

or nore additional ingredients. Conpressed tablets

Researchn2(6p 3BEtREed by tabl eting the conmpound in

free-flow ng formsuch as, for exanple, a powder or
granul es, where appropriate m xed with a bi nder,

Furthed hbtehathgreiiBistsuilaiél @5t coRBa{a86n PRRAucR ardi Ol €
surface-active/dispersing agent(s) in a suitable

all antighabielipemengisingd dn theRase Eista?008ecisptsr d3uBlay thyy botatihined with

i .S 0. powder farmand. is i st ened

the coy B8 0 gy BRSSP A S el R eent of
the effEltaAdmbdstitionlof tegease ingpstentabbination Slaly tadel pBack @ither by
eroral (subljingual) .adm nistration nprise suckabl e

co
separate RIS the ATt RieAngreigntp duthe Patiernt oF ithg formypk qpmbination

i L vy ' .
poculd BAOBLD OSSR LY AR AL L AL il
preparizfiiora Mashef the abiseingredientsdistpd| telow ardiscigsgd @r the USSP Dictionary of

- usaGifioRi Pt Y s Zhrrerrack o iBLse

preferably sterile aqueous preparations of a compound
formula.l, which preferably isotonic with the

_.of L :
Antidigasts p5Ipds insolig ap f@ﬁéﬁé@%&va as;TReee e JaPte; 618

adm nistration may al so ta cut’aneous,
such a$, for evangplsy tase disclosed md&On28/08871 jod Navo Nordisk 2€S, and orally

.preparations can.pref.erably be produced by m xing the
effecu@%ﬁ%&gﬁ'&ewcﬁ?%%f‘%m&ﬁrﬁﬁ nmaki ng the resulting sol ution
sterile and isotonic wth blood. Injectable

| www.laﬁﬁs.e&ﬁ§ & BRI 196’4]&&%%&%@%&%&1%% g%\é?{)&;’@?% E,63'3)?bib9}l@$ﬁvaﬁves

TRk et S R STl S0

biguanidines, meglitinides, oxadiazolidinediones, thiazolidinediones, qucosfdase inhibitors,
glucagon antagonists, GLP-1 agonists, potassium channel openers such as, for example, those
disclosed in 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

' glyco genolysis, modulators of glucose uptake, compounds which alter lipid metabolism, such

as antihyperlipidemic active ingredients and antilipidemic active ingredients, compounds
which reduce food intake, PPAR and PXR agonists and active ingredients which act on the
ATP-dependent potaésium channel of the beta cells.

In one embodiment of the invention, the compounds of the formula I are administered in
combination with an HMGCoA reductase inhibitor such as simvastatin, fluvastatin,

pravastatin, lovastatin, atorvastatin, cerivastatin, rosuvastatin.

. In one embodiment of the invention, the compounds of the formula I are administered in
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Phar maceuti cal conpositions suitable for rectal

admnistration are preferably in the form of

si ngl e-dose suppositories. Hhese can be produced by

m'xingaconpound of the formula I. wth one or nore
carrl ers,. for exanple co&ga but.

combi AR T B RGN PeBfiion g b g st iqueside.

 pamagi@§ip@si tions suitable for topl cal use on the skin are

preferably in the formof ointnent, cream |otion,
paste spray, aerosol or oil. Carriers which can be

l.e col
inone 55 PR fﬂﬁﬁ%@%ﬁ@%@ﬁd@?kﬁmaﬂm hted i
comblﬁathﬁlt\ﬁmlﬁi@@PAﬁ‘@Iﬂﬁﬁ h%ﬁust ek di, €t exiafi %ithzone r;ﬁegnazone,
n a concentration of fromO0.1 to 15A) vei ght of

|

JTT—SQ}}&]@&%&, tion, for exanple fromO0.5 to 2%
Transdennal administration is also possible.
Phar maceuti cal conpositions suitable for transdernal

In oneusdmdiaent bé therintdneion ahec@hpaindg b thelfesids Sammﬁ\m&bﬁ:d in
.Sui tabl e for | ong-term close  contact with t

combipatiangyifh BP AR, alpheragenisisuah 35 @gpwlé&%%w @8\6{75%
the active ingredient in an 10 aqueous sol uti on which
is buffered where appropriate, dissolved and/or

In onegtindodingad of thednventidiehé vampounds shibe fehila] arepdhynisteredAn

‘ i tahl e acti ent - concentratiopn i s abou
- comblil%l ?deﬁa%ﬁggfpieféam@%%?w& 5Ygh 3, Piieeelﬁa‘f'wllf‘%
'AVE 5093 SAbel amn AVH 847! BRasEdsbsed iR PCatrsnt 83 Peer/US 11490,

rel eased by electrotransport or iontophoresis as

- DE10M4@<434-#bed, for exanple, in Pharnmaceutical 5 Research,

2(6): 318 (1986). Further active ingredients suitable
for conbination products are: all antidiabetics .
In one RBibb AR of thetiivenRorm, @hd thsoud9Sf the Haphed I 48 adhiv@dter®ain
be, conhi ned vvlth the conmpounds of the formula | of
combigationviffentibite jush pader @ample, forofihrale elafrate, ezafibrate.
inmprovenent of 10 the effect. Adm nistration of the
active ingredient conbination may take place either by
In one smbadiatent aflitic ivehtiod, ithscaifpdunds Cthe ‘f@hriuitgr adiadhidstted in

the patie r.jn.the form of conbi nati
combination ngth nMT% 1ninb1tor such as, for example, 1mp11tap1de 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.

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

* combination with 2 CETP inhibitor, such as, for example, JTT-705.

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

combination with a polymeric bile acid adsorbent such as, for example, cholestyramine,

- colesevelam.

* Tn one embodiment of the invention, the compounds of the formula I are administered in
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products in which a plurality of active ingredients
are present in one pharmaceutical preparation. Most
of the active ingredients Ii%sted bel ow are di scl osed
in the USP Dictionary of USAN and International Drug
Nanes, . US r maco Roc e 2001. 1
combiRgeTHVHp &P JF:E?L ﬁ%%ﬂ%&qu% #%%34% géﬁe R g PR RIS
HMR'PPﬂhH?&lefS%r exanpl e, Lantus(r) (see www | antus.com
HVR 1964, fast-acting insulins (see US 6,221, 633),
GLP 1 derlvatives such as, for exanple, those
cI 0S 108 71 of Noyv o rdi sk A/'S, and. .
In oncj qckynefgfﬂﬁf g GFyRATRAS éf“ﬁ‘)e\)‘én?ﬁaﬂém sterddn
combiﬂﬁt%ﬂ ¥itRhh %@A’F ThiRR HuXk 816 é&hig&’ee alAghidel ent s
i nclude, preferably, sulfonylurea 20 bi guani di nes,
neglltlnldes oxadi azol i di nedi ones,

mond UGB R 805y 559558 O i e AR

~ combifibitdh Rith ah eﬁmﬁcmlsﬁeh meaﬂE&Cb%emm WD 97/ 26265

and WD 99/03861 of Novo Nordis insulin
sensitizers, inhibitors of liver enzymes involved in
In one rﬁ?bo%ﬁﬂa%'o?‘iﬂe 1Hve91t gl tﬂg glﬁ{hg%lfﬁieafn%ﬁ% pLe administered in
ycogenol SI'S, ors glucose upt ake,

comblﬁﬁﬂiﬂiﬂwﬁﬂﬁ lfpbpmteuahpae intibited, SRhababi eBmpi¢) NO-288@S
anti hyperlipidem c active ingredients and
antilipidemc active ingredients, conpounds which

In one’ 6?1%6‘21 LRQ¢ tﬂe% on FREER ﬁ&rﬂﬁ?ﬁﬁ%%hﬁgﬁ 1 Qf%dadﬁﬁﬁlkt\éfed in

i ngre ents act on 1 ependent pot assi um
‘combinhmmmith aft Atm’ecﬂwb dyase idlgbitdrnsuch es, fobackinpis SBe04068@.

i nvention, the conpounds of the formula I are

adm ni stered in 30 conbination with an HVGCoA
Iin ond @HHIASER of Bdl ikvdrfilon SHE Boﬁ?oﬁid%@ﬁie%hﬁglaﬁ brevastifislertd in

pravastatin, |ovastatin orvastatin, cerivastatin,
combination, eih asqurlenersynthetasminbibitenstictoss, fireximplenBMshn] 88494.

conmpounds of the formula | are admnistered in 11

conbi nation with a chol esterol absorption inhibitor

In oneentibdafient b theSHAibbR, the E6thpHirld8 of tHeGURHIIAE are administered in
pamaquesi de. 1 n_one enbodi nent of the invention, the

combipgigsouiies lipepmiein(ahantagonist, sueheas firiexpmple; €5 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.

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

sulfonylurea such as, for example, tolbutamide, glibenclamide, glipizide or glimepiride.

1In one embodiment, the compounds of the formula I are administered in combination with a

biguanide, such as, for example, metformin.

In one further embodiment, the compounds of the formula I are adnumstered in combination

‘with a meglitinide, such as, for example, repaghmde




10

15

20

25

30

5 conbination with a PPAR ganma agoni st, such as, for
exanpl e, rosiglitazone, pioggitazone, JTT-501, G
262570. I n one enbodi ment of~the invention, the
conmpounds of the fornmula | are administered in

oo BB e oA S AN B g
thiazdlhredidnensuch he foosxaopie] srogfitatdre, tighitmbie, pioglizone, rosiglitazone

or thSEpRR e o i SE0 DLBIRY 281 B eadyekpearch Savadsion. in
perte e U B et B 2 R IR Bty

2,4-thearbbdinpdinte.of t he i nvention, the conpounds of the
formula | are admnistered in conbination with a
fibrate such as, for exanple, fenofibrate, clofibrate,
In onbenbddiimentt the compomedsexfitiotifonmola Iate ddieinistev@hinicombirdabien with an
are adm nistered in 20

: conpounds .of the farmula | )
a-gluew%ss‘qaﬂlﬂlawrwﬂ%a%ﬁowm}m raglitekoragahoses, f or

exanple, inplitapide, BM5-201038, R-103757. 1n one
enbodi ment of the invention, the conpounds of the
In ong gabadizent, hecompaimissf dhe@rnnla Iaomasinniaistessd inicombiiatien with an

activegﬁ%%gﬁgﬁ\gﬁigfrl iagg 0. g%qeig@gg%feg fit %og%rﬁiu%é(gh%ﬁ ’og ggrpﬁfaec’eﬂs, such
as, forrbvRmbTe} folbutamies gkeRcKiries) LliphideNelitheyens dapagligie.

conmpounds of the fornmula | are adm nistered in
conmbi nation with a CETP-inhibitor, such as, for

In oncotatiqdifent,) thé céRpourdid off theddEmEAN Qfl MMThisted il @ombination with
i.nvention, the compounds of the formula | are

_ more GgRiORS of P APTPRENHOBAHFAEPPEISIA & in gorpbingiin with pistkéonylurea and

metfoRfindwaf S QLRGN Y G %%Jég#gﬁﬁ(g{fdegﬁd %@%ﬁﬁw g%gﬁhp ggd a

col ésevel'am ‘I'n one einven
sulfonybne irnsdEn afid tibtfofntin ki arml teoghichzond, Siisalie dnd ovastatin, etc.

In a further embediment, 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, ¢.g. naphthalene-1-sulfonic
acid {4-[(4-aminoquinazolin-2-ylamino)methyllcyclohexylmethyl} 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-¢]pyridin-5-yl)-

- 1-(4-chlorophenyl)-2-oxoethyl]-amide; (WO 01/91752)), orexin antagonists (e.g.

1-(2-methylbenzoxazol-6-y1)-3-[ 1,5 Inaphthyridin-4-ylurea; hydrochloride (SB-334867-A)),

~~H3 agonists (3-cyclohexyl-1-(4,4-dimethyl-1,4,6,7-tetrahydroimidazo[4,5-c]pyridin-

5-yl)propan-1-one oxalic acid salt (WO 00/63208)); TNF agonists, CRF antagonists (e.g.
[2-methyl-9-(2,4,6-trimethylphenyl)-9H-1,3,9-triazafluoren-4-yl}jdipropylamine (WO

- 00/66585)), CRF BP antagonists (e.g. urocortin), urocortin agonists, B3 agonists (e.g.

1-(4-chloro-3-methanesulfonylmethylphenyl)-2-{2-(2,3-dimethyl-1H-indol-6-yloxy)-

‘ethylamino]-ethanol hydrochloride (WO 01/83451)), MSH (melanocyte-stimulating hormone)

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

- ethyl)thiazol-2-ylcarbamoyl]-5,7-dimethylindol-1-yl} acetic acid triflucroacetic acid salt
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12 conbination with an LDL receptor i nducer (see US
6, 342,512), such as, for Ggp HVR1171, HVR1586.
I'n one enbodi nent of the in ntlon t he conpounds of
the formula | are admi nistered in conbination mﬁth an

e R e

and néz@dmb@d coﬂfp@uﬂdh”ﬁerg o (9 IOGH 1 54\9) sﬂ'ﬂfag@rﬁﬁtb a1z, W(3Rthelbenzofuran-
anti oxi dant, such as nple,. OPC-14117. 10 In

7-yDriprEazdna Shfarid saif (Wﬁéovﬁ%léﬂa,.b@mbe@ln BLUIBHPHMAIN PHAGORISLS,
oo SR, € 20T EORRRAREA) b RIBRION ARl dpouncs
(6-bendPlak§€I6(2-difsopropyntinatitipcirbafioyl H#, 4LdiN3&iﬂd3-IlB]'nl,sodilhﬁolme—

2-carti b HAG Tk AR RBP4 R e o ercamplge
EP 0 @ 8549, rm@&ﬁimb%rﬂlﬁﬁ'g&dﬁgﬁgdulﬁlfs {éﬁgﬂ ?%r mﬁgﬁ ?,Bfg% %ﬁﬁnple, Lee,

he i fivention e compounds o
Dameéﬁf'ﬂ héistrng; dhtthaw € pRbihasskayn Axeria) Maring@tasstg Patricia. Leptin
.synt het ase.i nhi bi,tor, such as anpl
agonig 6 A AR TRHOHO S SHREN O PR Hel i @b e ture (2001), 2609),
873- sggm%g@msﬁsf(bfdﬁeoch@tlﬂy |Iﬁ3plre)ﬁ‘ﬁ)eilﬁz§§€)aﬁiy§is€ ififbitdds ?@%
mbination With a |ipoprotein(a) antagonist, such as,
WO 00@%@&)&1% m@ul1o2 '(e gr W @B78H2), RXR chodufatem er TR-B agonists.
enbodi ment of the invention, the conmpounds of the
formula | are adm ni stered in conbination with a
In ond dnitRAnéd BF BictiRventidH Ghe Bfher Ative BRERER is RplihSealfor gyémple

I'n one enbodi ment of the invention, the conmpounds of
"Perspepéves ar th@ltherﬂpfa!ﬁle useiof lnptin"eBedadan, JavisrtGomes-dmbmps Havier,

e e

sul fonyl urea such as, for exanple, tol butam de,
gl i bencl am de gI|p|Z|de or glinepiride. In one

In onepphodimetit the pther achive ingredienstis derampbataming qr agphetamine.
adninistered in conmbination wwth a 30 biguanide, such
as, for exanple, netformn.

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

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

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

bulking agents, preferably insoluble bulking agents (see, for example, carob/Caromax® (Zunft
H J; et al., Carob pulp preparation for treatment of hypercholesterolemia, ADVANCES IN
THERAPY (2001 Sep-Oct), 18(5), 230-6.) Caromax is a carob-containing product from

- 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 I and Caromax®. Caromax® can in this

connection also be administered in the form of food products such as, for example, in bakery

products or muesli bars.




In one further enbodi nent, the conpounds of the
formula | are adm nistered .in conbination wth a
meglitinide, such as, for é;anple, repaglinide. 13 In
one enbodi nent, the conpounds of the fornula | are
adm ni stered in conmbination with a thiazolidinedione,
such as, for exanple, troglitazone, ciglitazone,

It willhie apprictiardniat evayisgititiazaninativn éfitke confamosss the invention with
di sclgsed in WD 97/41097 of Dr. Reddy's Research

one ORI ggme&f?repﬁntlggfitcpwpqus and optionally one or more further

= = o] s 3 -4- ~ QUi i ho
PR R e e ol Tt i e
conferestbaal thegmesent ineemtmopounds of the fornula | are
adm ni stered in conbination with an a-glucosidase
i nhibitor, such as, for exanple, miglitol or acarbose.
In one enbodi nent, the conmpounds of the formula |I are
adm ni stered in conbination with an active ingredient
whi ch acts on the ATP-dependent potassi um channel of
the beta cells, such 10 as, for exanple, tol butam de,
gl i bencl am de, glipizide, glinepiride or repaglinide.
In one enbodi nent, the conpounds of the formula |I are
adm ni stered in conbination with nore than one of the
af orenenti oned conpounds, e.g. in conbination with a
sul fonylurea and netformn, with a sul fonylurea and
~acarbose, repaglinide and netformn, insulin and a
sul fonyl urea, insulin and netformn, insulin and
troglitazone, insulin and |ovastatin, etc. 15 In a
further enbodi nent, the conpounds of the formula | are
adm ni stered in conbination wth CART nodul ators (see
" Cocai ne- anphet am ne-regul ated transcript influences
energy netabolism anxiety and gastric enptying in
m ce" Asakawa, A, et al., M: Hornone and Metabolic
Research (2001), 33(9), 554-558), NPY antagonists,
e.g. naphthal ene-1-sulfonic 20 acid
{4-[ (4-am noqui nazol i n-2-yl am no) net hyl ] cycl ohexyl net h
yl }am de; hydrochloride (CGP 71683A)), M4 agonists
(e.q. '
1-am no-1, 2, 3, 4-t et rahydr onapht hal ene- 2- car boxyl i c
acid




. - , o
: _ 0 CH;
L o
NT 0 o N

[ 2- (3a- benzyl - 2- net hyl - 3- oxo0- 2, 3, 3a, 4, 6, 7- hexahydr opyr
azol o[ 4, 3-c] pyridin-5-yl)-

1- (4-chl or ophenyl ) - 2- oxoet hkﬁ ]-am de; (WD 01/91752)),
orexin antagonists (e.g.

1- (2- met hyl benzoxazol - 6-yl ) -3-[ 1, 5] napht hyri di n-4-yl ur
ea; hydrochloride (SB-334867-A)), 25 H3~agepists
-gyclohexyl -1-(4,4-dinethyl-1,4,6,7-tg

antlagoni sts (e.g.

s H1,3,9-triazaflu
00/ 66585)), CRF BP '
) , Ciirocortin agonists, 03

yhaet hyl phenyl )-2-12-(2, 3-d
| yl-8 oxy) 30 &thyl ami no?'%%f‘ﬂgfnol
- hy&fochl ori de (WO 01/68451)), MsSH
(el anocyte-stimul ati ng hornone) agonists, CCK-A
agoni sts (e.g. :
YZF-Fos- (4- chl oro- 2, 5- di fthoxryp
et hyl ) t hi azol - 2-yl car bano 3, 7- di met hyl i ndol - 1-yl } ac

2-methyl -9-(2, 4, 6-tronet}

Qren-4-yl]dipro am he (
O” arifthgoni st £Hge. E'Pa/é i

m-xed sertoninergi c and noigpdrenergi c compou

BrwQ 004 71549), SHT agonists e.g. 1-(3-ethyl ben
Hzi ne oxalic acid salt (V%‘%?i?%Qlll ,
JeQi-sts, gal anin an} agoni sts, growth
BN & oW-’hor none), growt h

pne-r el easipg~caonpunes. _ (6- benzyl oxy-
di i sopropyl am noet ﬂyl c amoyl ) - 3, 4-di hydro-1
H-i soquin IOLQ%]-_"Z-CM boxylic acid tert-butyl ester (WO

-01/ 85695) agoni sts (see, f exanpl e, EP 0 462 OH
Pt ors, leptin® CH
. . 5
Da , _Lei nung,
; as®o,

884), uncoupling protein 2 or,3
CH,

~agoni sts (see, for exanple, Lee
Matt hew C.; Rozhavskaya- Arena,
Patricia. Leptin agonists as & potential approach to

-the treatnent of ob;;si ty. Drugs of the Fut@-#272001),
2 (pgonocri ptine,

26(9), AO~873- 880N /DA agoni

@ Sn% age inﬁ'itla \/ors (e.g. WO
GOR40668).~RPARIpeH at Brs e g 00/ 78312), ‘RXR
nodul ators or TR-( J{goni sts. I R oné enbodi ment of the
i nvention, the othe ctigésq redient is leptin; see,
o8R! © N o

0 . o
CH, :
0 OH
N 0

Gl 262570
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"Perspectives in the therapeutic use of leptin",

Sal vador, Javier; CGonez-Anhrosi, Javier; 15 Fruhbeck
Genm, Expert Opi ni on on Pharmacot herapy (2001), 2(10)
1615-1622. In one enbodi nent, the other active
i ngredi ent is dexanphatam ne or anphetam ne. In one
enbodi nent, the other active ingredient is

Preparhgaif daﬂth@mn‘iﬁo@ﬂs Etht Eotintils Bi¥i d2Scribell in 8B F6IMSHing schemes:
enbodi nent, the other active ingredient is
si butramne. 20 In one enbodi nent, the ot her active

' odi e ot her
Comps FEE T Bkt R by SRR GIRIENTER vl Sl B e
formulafiiael givembmpbinﬁisw EofondsladV ih ReidhoR IMHa8 tHe 1BéMing of an ester. In

adm nistered in conbination with bulking agents,

this cags, &t i8 Bipl §F tnflats) Withdhesg ﬁachvgalég“—@n@@oxzeées porsebleész smplay,
catalys? @ﬂ}s?é?ﬁs‘%?ftﬁ’ ﬁﬁ@%é)%zr eacgzﬁcgﬁt)ﬁsﬁyahl&&xe s @S éanthphos and

preparation 7o

-~ DPPF mgweﬁ&d Cs;COLERATRY, c(r?N]ﬁlBﬁepbﬁek )Solxaaa(saarhlch?a@rtfe VUsed are, for

car ob- LN product from Nutrinova,
exmpﬁﬁfq(i ﬁ'@?é&xm .Ti*an@ d%llﬁ ERPeEPLeANdItigRs pay be chosen from

_ convedti%ﬂh‘l%ﬁﬂn?@&r ﬁ%aﬁﬁ’gﬁﬁf rea@RAAR a rfabARKLEI( F. téﬁh}?é )Buchwald Ace.

Conbi nation wth” Caromax(r) is possibiein
Chem. yﬁeeriéﬂ&tﬂoEOi))r by separ at e adm ni stration of

. C ounds he formula | romax r.opex can
optionfATBRARE S psstiAls o1 borncpri S5 R AR B P R B dnugnds of
the for@lldfIood products such as, for exanple, in bakery
products or nuesli bars. 15 It wll be appreciated
that every suitable conbination of the conpounds of

SchmnEQe invention with one or nore of the aforenentioned
coipounds and optionally one or nore further

phar macol ogi calR8y active substances will be regarded
ms d ald i ng WIR%JN\H the prpfegtign conferred Vira tHse 0 ©
Y rdse i nven ey 16 H3t N AL R1
I I RY ~ RT RT' R ]
) e
R§” “X~ "N” "Rz Rs” X7 N R2 RS X° W Rz
R3 R3 ‘ R3
I v !

Compounds of the formula II can be prepared by various generally known methods such as,

for example, in W02002 048113. On the one hand, compounds of the general formula II in

which X is a carbon atom can be synthesized from the corresponding anilines of the formula

V by the Gould Jacobs route, as depicted in scheme 2. The alkylation on nitrogen can be

carried out at any point in the synthesis.

Scheme 2:
R6 _ R6 Rée © O
Y EMME Y Y RY"
S _ |
COOR ,
R5 NH, RS N = ‘ R5 N" TR2
R4 R4 R3 COOR R4 R3

v vi _ Vil




NO- 1886 OH 17 Preparation of the conpounds of the
formula | is described in the follow ng schenes:
Compounds of the fornul a 1 118%re reacted under Buchwal d
conditions with amnes of the 5 formula Il to give
f: 110t Rl:. _has .
A frfROUSUR il 3 TYL kAR o e unoions
of the fdmfulleﬂl . shiwh bn tdhese 2Budbisil theeadich] tYf ©RAS untubstituted or substituted
possi ble to enploy catalyst systens with Pd(OAc)2 or
anilingysidia) 3 as pal | adi um sources, BI NAP, xant hphos and
DPPF as |igands and Cs2CO3, K3PO4 or NaQx Bu as bases.
Sol vents which can be used are, for exanple, toluene,
5 On theDiker liindxcangpouidddf the fobhbla T hewhiehA K is@rcath@ndidn GmbéWpﬁed

. be chosen from.,10_.convent]j onal ting or heating and
starting &r9%) Sa8boRYHe 2545 OF aeraif‘éml.aa by COBYRRRIRO tecacid ohloride

and reg?ﬁaﬁ‘mﬁﬁﬁaloﬁﬂ%éter id ofBbR tf: tef) #aeﬁ %73 and éubse%uent
ol ysis of the conpounds or nu 'eads t
cycllzaimmﬂmham%f the formula I. 15 Schene 1: R "X - f
-112 R3 11 IV RL' R8 R6 R7T_N1' R5 Conpounds of the

: formula Il can be prepared by various generally known
10 Schen®8t hods such as,
1. SOCl,
RE6 2. Mg, CH,-(COR")
RE O
Y coon 3 CH-OES), g o
¥ rrrrrr—rrr————————
COR
R5 Hal
RS Hal
R4 R4
vill _ X
Ré O
Y R
=" VNHR, Base
, . CORT' E———
- RS Hal
R4
vl

A further aspect of this invention is a novel preparation process for prepanng the qumolones
" of the formula I as shown in scheme 3a, wherein the radical Y is an unsubstituted or

' 15 substituted aniline residue.




for exanple, in W2002 048113. On the one hand,
conmpounds of the general faormula Il in 20 which Xis a
carbon atom can be synthesi’Zed fromthe correspondi ng
anilines of the formula V by the Gould Jacobs route,
Schen%% depicted in schenme 2. The alkylation on nitrogen
be carried out at any point in the synthesis.
ScherrERéz EMVE RS" N2 R5" T i RARER4 R3 25 R6 R6 V

115 BhoR2 R3V COOR COOR, 115} Y sl R4

R3 YV » A furRTrerl"lh‘aspectR‘r&c ‘ Fhvent i on |s a

nove gpar ati on process—for prepa t he qurmotones
" Oks orpul a | &Gched@\WMicddn SChes fiedtei n t he

radic4 Y is an unsubstituted or sub 4ituted

Villa ‘ Viith

1. Mg, CH,{COR1)

RS R 2. CH-(OEY), e Re @
N
_N COOH RT- o
R7 or
- ' CORY"
RS " Hal RS Hal
R4 R4 IX
vil l H,N-R3
or
1. R"SiOCOCH,COOR1" . lias Ré O
2. {MeO),CH-NNe, Me,N-CH=CH-COOR1 N _
" R7 =" “'NHR3
CORT'
\ RS Hal
H,N-R3 R4
!iza R6E O * Vil
_N
R7 = NMe, Base
CORT"
RS Hal
R4 IXa

In this preparation method, compounds of the formula VIIIa are reacted under Buchwald
5 conditions (see above) with anilines of the general formula R7R8-NH to give compounds of
the general formula VIIIb, where R’ is 2 hydrogen atom or an easily cleavable ester residue. If
. required, the ester VIIIb is cleaved to give compounds of the formula VIII with choice of
 suitable conditions. The compounds of the general formula VIII can be converted as described
. 1n scheme 3 via the compounds of the formulae IX and VII into compounds of the general
10 formulal. |

Or else compounds of the general formula VI are converted into the acid chloride and
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15

20

aniline residue. On the other hand, conpounds of the

formula Il in which X is a _carbon atom can be prepared
starting from carboxylic acd%s of the general formula
VIl by conversion into the acid chloride and

e 5 RO S BT s
subsequéfihen®iod)withl @mdeHye B8eta dilbthRBoMmtndide i@c&nﬁ%ﬁ%s e

'aEC(RD COOH 3. CH(CEt), R4 Ix R4 VI I H2N- _
generaf {rada Dess pemposndsiafithe gongeal foromla Bacandgapnverted by reaction

i SRR PSSR e TSRO0 B, IR el

formuladdi cal Y is an unsubstituted or 15 substituted
aniline residue. R6 19 Schene 3a:

Compounds of the formula I in which X is a nitrogen atom can be prepared in analogy to

scheme 4:
Scheme 4:
R6 . R6 RE O O
LOPEN EMME LN > 200°C Yo ,
! = l =z COOR | P | a
R5” "N” TNH ! RS” TNT N7 TR N~ TRz
, H/\/ | Rs” "N A
COOR R3
Xl
X Xi

Z-Axninoi)yﬂdines are converted by heating with EMME into compounds of the XI type of
structure. These cyclize to give the desired naldic acid derivatives XII at temperatures above
200°C in a suitable solvent such as DOWTHERM A or diphenyl ether. The cyclization takes
place in the form described above only when the substituent R5 is not a hydrogen atom.
(Literature: Edmont, Rocher, Plisson, Chenault, Bioorg. Med. Chem. Lett. 2000, 1831)

 The examples listed below serve to illustrate the invention but without restricting it.




R6 COOR R5" Y Hal Buchwald reaction R4 Villa 1. M,

CH2- (CORY) 2. CH-(CEt) HaI R4 R4 VIIIb Hal R4
I X HZN-R3 1. R'Si OCOCH2 ! . (I\/EO)ZCH—NI\/EZ or RS8
RB R I ,N -000R R/-NH R7Y
Table 1:
R8 R6
Example | R1 | R2 R3 X R5 | R6 | R7 R8
number
1 QFt | H Et N Me  H| H
2 OH | H Et N Me | HI H
3 OH | H Et N Me | H| H
4 |{OBt|H| Et N | Me |H|H
5 OEt.| H " Et N Me | H| H
6 OEt | H Et | N Me | H| H
E
O
7 OEt | H Bt .| N |Me|H|H |
O
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15 - | OEt

Et

2

=]

16 OEt

Et

R

17 | OEt

Et

-

FF




- 10 Schenme 4: R6 R6 EMME T\ >200C RS N NNz R5 N Y~vvm

R5 NNCOOR R3 x X1 XI1 Rl
converted by heating with

Xl type of structure. These

2- Am nopyri di nes are
i nto conpounds of the
cyclize to give the

destred-—at-dic—actd—dertvattyes—Kt—ai—tenperat ures
18boveOls [ 280C in &tsuitdbi® goMeentHsiidh las DOWTHERM A
or di phenyl ether. The ¢yclization takes placd'i t he
form des¢ri bed above onlly when the supstijtuentf RS is
not (a hydrogen atom (Literature] Edpont|, Rocher,
Plisson, {Chehault, Bioong. rd. em|Letit. 2000,
14.831) ofihe Bxanpl egtl i st ed poell opeseryel tgp il lustrate
thejinventiop but withoyt restrictingfit.; 20 21 bl e
1: R Exanpl eR RRR3XR5R6R7R8 | nunbeér 10Et HEt NMve
2 OHIHEt NV HHC ¢

20 OH | H Et N | Me {tH|H b*

21 OH | H Et N [Me {H|H

22 OH | H Et N | Me | H|H

23 | OH | H Et N | Me | H|H ]

24 | OH | H Et N |Me |H|H

25 OH | H Et N |Me |H|H

26 OH | H Bt N | Me | H|H ]

27 OH | H Et N [Me | H|H




3OHHEt NMeHH 40Et HEt NMeHH 5CEt . HEt NMeHH 6OEt HEt NVeHHF
4 i 7CEt HEt NMeHHa 22 8OEt HEt NMeHH 9CEt HEt NMeHH

10CEt HEt NVeHH | dr 11CEt HEt RHeHH 120Et HEt NMVeHH

130Et HEt NMeHH 140Et HEt NMeHH F O0- 1- 150Et HEt NVeHH

16CEt HEL NVEHH—1 7Z0Et HEE NVeHH EE
28 OH | H Et N | Me | H | H
29 OH | H Et N | Me | H| H )
30 OH | H Et N {Me |H | H
31 OFt | H Et | N | Me |H|H
Il
32 OFt | | Et N | Me |H | H
°~1~N/©x
L
33 OH | H Et N | Me | H!| H
i
34 OH | H Et N | Me | H| H
I
N
35 OFt | H Et N | Me | H | H
\.[ J
/
36 OFt | H Et N | Me | H|H )
;F




23 180HHEt NMeHH 19C0HHEt NMeHH a  200HHEt NVeHH

210HHEt NMeHH  220HHEt NMeHH 230HHEt NMeHH 24 OHHEL NVeHH
250HHEt NVeHH N 26 OHHEt NNeHHSF 270HHEt NVeHH 24
280OHHEt NMeHH 29 OHHEt NMeHH

37 | OBt | H Et N [ Me |H|H F
33 | OEt|H Et N [ Me |H|H F
39 | OEt|H Et N | Me |H|H )
40 | OEt | H Bt N | Me |H | H .
41 | OEt| H Et N {Me |H | H ]
42 | OEt|H Et N |Me |H|H ,
2,
43 | OBt | H Et | N |Me|H|H .
Q
4 |OEt|H|  Et N | Me |H|H
45 | OFt | H Bt N | Me |H | H .
]




4 300HHEt NMeHH 310t HEt NMeHH  32CEt HEt NMeHH  a
340HHEt NMeHH N 35CEt HEt NMeHHr |\
360Et HEt NMeHH F F 370Et HEt MeHH 38OEt HEt NMeHH F

33CHHEt NMeHH

390Et HEt NMeHH

46 OEt | H Et N | Me | H|H
[s] a
XX
47 OEt | H Et ‘N | Me |H | H R
Ney
48 OEt | H Et N | Me |H|H bk
49 | OBt|H Et N | Me |H | H
50 OEt | H Et N | Me | H|H X@\
51 OEt | H Et N | Me | H|H
&
52 OEt | H Et N | Me | H| H
F: ; :F
53 OEt | H Et N |Me |H|H
I
54 OFt | H Et N | Me | H | H




400Et HEt NMeHH a 410Et HEt NMeHH | ~ a 420Et HEt NVeHHa | a
43CEt HEtNVBHH  44CEt HEt NVBHH, <) | F 450t HEt NVeHH 26
460Et HEt NVeHH  470Et HEt NVE¥H  480Et HEt NVeHH

490Et HEt NMeHH 0: (Cr

55 OEt | H Et N Me | H{ H

56 OEt | H Et N Me H | H
a
57 OEt | H Et N Me | H| H
58 OEt | H Et N Me | H| H
SN
5 | OEt | H Et N Me | H| H
a
60 OEt | H Et N Me | H{ H -
ey
[ :
61 OEt | H Et N Me | H| H
62 OH | H Et N Me | H| H
F\Q’Y
'
63 CH | H Et N Me | H{ H -




F 500et HEt NMeHH F F 510Et HEt NMeHH F - 520Et HEt NMeHH

F):;~F F 530Et HEt NMeHH F 54CEt HEt NMeHH F = 27
55CEt HEt NVeHH F F FF 56 ORHE:

S\NIVe HH

N

64 OH | H Et Me | H
65 OH | H Et N | Me | H
66 OH | H Et N | Me | H
a
67 OH | H Et N | Me | H
G/Q\O
68 OH | H Et N | Me | H
5*
69 OH | H Et N | Me | H
i o
ie)
70 OH | H Et N | Me | H :
No/bx
71 OH | H Et N | Me | H
«ELQX
72 OH | H Et Me | H

g




570Et HEt NVeHH |\ F 58O0Et HEt NMeHH 590Et HEt NMeHH \ | F
60OEt HEt NMeHH a \ /| F 610Et HEt NMeHH N 620HHEt NVeHH
|~ F-q F 630HHEt NMeHH F 289

73 OH | H Et N | Me |H | H
' &
74 OH | B Et N | Me | H|H
G@\F
75 OH | H|  Et N {Me | H| H .:
F
76 OH | H Et N | Me |H | H F
77 OH | H Et N [ Me |H|H
L
7 | oH|H Et N | Me | H | H /ék
79 OH | H Et N | Me |HI|H F -
;F
E
. 80 OH | H Et N | Me |H | H
[3 o)
81 OH | H Et N | Me|H | B .




640HHEt NMeHH O | ~ 650HHEt NMeHH 66 OHHEt NMeHH
670HHEt NMeHH a a 68O0HHEt NMeHH — 69COHHEt NMeHH
700HHEt NVeHH & No 710HHEt NM8HH F 720HHEt NMeHH - F

82 OH | H Et N | Me!H|H
: G

JO
83 OH | H Bt N [ Me | H | H

[s) ;] ,
84 OH | H. Et N |MelH|H

a. ;1(

a

85 OH { H Et N | Me | H| H

0 ;
86 OH | H Bt - N |Me |HIH ‘)@\
87 OH | H Et N | Me |H|H

F: ; :F
88 OH | H Et N | Me |H}| H :
89 OH | H Et N | Me | H | H

.

1
90 OH | H Et N | Me | H|H

bl




29 730HHEt NMeHH Fl o (tr 740HHEt NMeHH /|
F 760HHEt NMeHH F / F F

750HHEt NMeHH F /  t
770HHEt NVeHHa \ F 78C0HHEt NVEHH |

Q

F

790HHEt NMeHH F F

91 OH | H Et N | Me |H | H
92 OH | H Et N | Me | H|H
s“:x
c
93 OH | H Et N | Me | H|H
Jo¥
94 OFt | H % N | Me | H|H |
95 OEt | H N | Me | H| H
: F
96 OH | H N | Me |H|H
97 OFt | H N | Me |H|H
\ AL
98 OH | H N | Me|H | H
N O/I@




f

80OHHEt NMeHH 81O0HHEt NMeHH aCX |/ 30 820HHEt NMeHH
830OHHEt NMeHHa a 84OHHEt NMeHHa\ X 85CHHEt NMeHH

86OHHEt NMeHHF F 87O0HHEt Nve

HFF F 88OHHEL NVeHH

89OHHEt NVEHH 900HHEt NVEHHE a \ a 31 91O0HHEt NMeHH \1 E
99 OH | H N | Me | H | H
by Vas
100 | OFt | H J N | Me |H|H
o e
101 | OFt | H (f{ N |Me|H|H
102 | OEt | H (f( N | Me |H|H
103 | OH | H Oj( N | Me |H | H
Q M
104 | OH | H N | Me |H|H




F + 92CHHEt NMeHH i1 930HHEt NMeHH 94 O0Et HNVeHH
950Et HNMeHH 1\ 4 96C0HHNMWe 97CEt HNMeHH 98 OHHNMVEeHH
32 990HHNMeHH

105 OEt | H N Me | H | H

-

Tas

106 OH | H

i
>
S
.

107 OEt | H N Me | H{ H
I'e A,
108 OH | H N Me | H|H
/f ] OQF
109 OH | H Et CMel H |]H | H
110 OH | H Et CMel H {H|H
<
111 OH | H Et CMe] H |H | H @

112 OMe | H Et CMei H | H | H




1000Et HNMeHH o O 1010Eet HNveHH
1030HHNMEHH o a 1040HHNMeHH a 33 1050Et HNVeHH F

102CEt H-NMeHHa o

1060HHNMeEHHa F 1070FEt HNMVe /~O F
113 OMe | H Et C-Me| H H é
114 |OMe| H Et CMe| H | H
115 od | H Et CMe| H | H é
116 OH | H Me CH| H | H
117 OMe | H Me CH H H
118 OMe | H Me CH H H
119 |OMe| H Me CH| H | H
120 {OMe| H Me cH| u |u

/Q’@"“
121 |OMe| H Me CH| H | H \/@Jf
122 | OH | H Rt CMe| H | H o




108 OHHNMeHH

1110HHEt G MeHHH 1120VeHEt G- MeHHH F 0 ~

1130MVeHEt G MeHHH  1140MVeHEC-MeHHH \ / F

/~0 4 F 1090HHEt G- MeHHH 1100HHEt G- MeHHH

1150HHEt G MeHHH 116 OHHMeCHHHH 117 O0ve Hve CHHHH

oLl

. 18’.}v‘r‘: Her O 100

123 H Et CMe| H | H | H
124 OH | H Bt CMe| H |H|H
125 |OMe!l H Me CH| H |H|H

jol
126 |[OMe! H Me CH! H |H| H

yos
127 OH | H Me CH| H |8 ]| H

JO
128 OH | H Me CH| H {H|H
129 |OH | H Me CH| H |H|H
130 OH | H Me CH{ H {|H]|H -»
131 OH | H Me CH| H{H!|H \)@X
132 OH | H Me CH| H |H|H v@}(




1190MeHMECHHHH FI\ F 1200MeHMECHHHH / ° 1210veHve CHHHH
1220HHEt G MeHHH 35 1230HHEL G MeHHH 124 OHHEt G- MeHHH
1250MeHVECHHHH /| a e 1260MSHMECHHHH | ~ a

127 OHHVEe CHHHH

133 | OMe| H Et CMe! H |H| H
134 OMe | H ~ Et CMe| H H| H
135 |OMe| H Et CMe| H |H | H _
.F
13¢ | OH | H Et CMe| H |H | H
137 |OMe| H Et CMel H |H | H |
o]
\i
138 | OH | H Et CMe| H |H|H
139 |OMe| H Et CMe| H |H| H
£, i E
140 |OMe| H Et cMe| H |H | H
: F
."\@/\;F




l~ e/ 1280HHMeCHHHH  1290HHMECHHHH 1300HHMVECHHHH | ~
1310HHMeCHHHH FF - 1320HHMeCHHHH | ~ 36 1330WVeHEt G- MeHHH
I\ / 1340veHEt C- MeHHH I\ / “1350veHEt C- MeHHH

1360HHEt G- MeHHHI \

141 | OMe| H Me CH| H |H|H
142 | OMe| H Me CH| H {H | H .

}
143 | OMe| H Me ci| H |H!|H

=
144 |OMe| H ‘Me CH| H (H|H /@
145 | OH | H Me CH| H |H|H -

i
146 | OH | H Me CH| H |H|H

=l
147 OH | H Me CH| H |H|H '
148 | OH | H Et CMe|l H |H|H F

0 :




1370MeHEt G- MeHHHI 0 1380HHEt G- MeHHH / 1390MeHEt C- MeHHH
F F- F 1400veHEt G MeHHH F VE 37 1410veHWVeCHHHH
1420VeHVECHHHH 0 1430MEHVB8HHHH F ' F 1440VeHVe CHHHH
| ~ 1450HHVECHHHH 146 OHHVE CHHHH

149 | OH | H Me CH| H {H|H .
150 | OH | H|  Et CMe| H |H|H F
' k. ; £
151 |OMe| H Bt |CMe| H |H|H
FF
F
152 [OMe| H Et CMe| H |H| H %\/
153 |OMe! H Bt CMe| H |H| H Q Q
154 |OMe| H Et CMe| H |H|H )
050V
155 |OMe| H Bt CMe| H |HI|H
E
ALY
156 |OMe| H Bt |{CMe|l H |H|H -




“'x|I F'F 1470HHMECHHHH 1480HHEt C-MeHHH a i 38
1490HHVECHHHH ~ 1500HHEt G- MeHHH FF | ~ 1510VeHEt C- MeHHH
FF F 1520VeHEt C- MeHHH 1533%HEt C- MeHHH

1540VeHEt C- MeHHH

157 OMe | H Et C-Me| H HIH
158 OMe!| H Et C-Me| H H | H é
159 OMe | H Et CMe] H H|H
160 OH | H Et C-Me| H H!H ]
- F
*E j’ y
161 OH | H Et C-Me | H H|H )
162 OH | H Et C-Me| H HiH P
163 OH | H Et C-Me| H H|H
_ ) \F)/@
¥
164 OH ( H Et C-Me| H H | H -




1550MeHEt G- MeHHH F | \ F 1560WMeHEt G- MeHHH 39
1570MeHEt G- MeHHH  1580WeHE}, G- MeHHH  1590MeHEt C- MeHHH
1600HHEt C- MeHHH F~F | F 161CHHEt C- MeHHH |/

1620HHEt G- MeHHHI d 163CHHEt C- MeHHHFF /  1640OHHEt G MeHHH

1650 PO T Me cH| m |H|H
166 | OH | H Et C-Me] H {H|H
167 |OMe| H Et CMel H |H | H
. . 0/
168 OMe| H Et CMe|] H | H | H
169 |OMe| H Et CMe| H |H|H
F
>
170 |OMe| H Et CMel H |H I H .
.
171 |OH | H Et CMe| H |H | H O O
172 1OMe| H Me CH| H {H|H




1660HHEt G- MeHHH  1670MeHEt G- MeHHH  1680OMVeHEt C- MeHHH

1690MeHEt C- MeHHH

1700MeHEL C- MeHHH ~0 O
MeCHHHH 41

1710HHEt G MeHHH O---Q 172
1730veHVECHHHH  1740MeHVECHHHH 0 1750MVeHVE CHHHH

173 |OMel H Me CH| v |HlH
174 |OMe| H Me CH|{ H |HIH
[v]
175 |OMe| H Me CH{ H |H|H
176 |{OMe| H Et cMe| H |H| H |
177 | OEt | H CH|{ H | H|H
178 |OMe| H Et CMel H |H | H
u
179 | OH | H Et CMe| H |H | H
F
180 | OH | H Et cMe| H |H | H

Kk




F F F 1760VeHEt C- MeHHH  1770Et HCHHHH F
1790HHEt G- MeHHH  1800HHEt G- MeHHH

1780MeHEt C- MeHHH
42 1810Et HCHHHH \ | F 1820VeHEt C- MeHHH

1830VeHEt G- MeHHHI ~ 1840VeHEt C- MeHHH F 185CEt HCHHHH

181 OEt | H CH H | H | H .
- @
182 OMe | H Et CMe|l H |H}|H %
183 OMe { H Et CMel H |H|H \/@/’
184 OMe | H Et CMel H | H|H .
185 OEt | H CH H | H|H
186 OEt | H CH| H | H|H
-
187 OH | H Et CMe| H {H{|H
188 OH | H Et CMel H | H| H %




1860Et HCHHHH  1870HHEL C- MeHHH 188OHHEL C- MeHHH 43
1890HHEL G- MeHHH ~ 1900HHEL G- MeHHH a 1- 1910HHEL G- MeHHH
1920HHVECHHHH  1930HHVECHHEAR  1940HHMECHHHH a

189 | OH | H Et CMe|l H |HIH
G
190 | OH | H Et CMe| H |H | H .
191 OH | H Et CMe| H |H|H F
S
192 OH | H Me CH| H |u|H px
193 | OH | H Me CH| H |H|H
194 | OH | H Me CH| H |H|H
195 | OH | H Me CH| H |H|H i
F
196 | OH | H Me CH| H {H|H
O
O
s
197 |{OMe!| H Et CMe| H |H|H _




1950HHVECHHHH  1960HHMECHHHH o~ 197O0VeHEt C- MeHHH /
|d 44 1980HHEt C- MeHHH 199CHHEt C- MeHHH 2000Et HBY. CHHHH
2010HH | aCHHHH 2020HHEt &*NVeHHH | d

2030Et HEt C- MeHHH 2040t HC- MeHHH | ~ 4 2050HHHC- Me HHH

198 OH | H Et C-Me| H H| H
J
i

Q
e}

:

7

N

199 OH | H Et CMel H |H{ H

200 OEt | H CH H | H]|H

&
o | b o

200 | OH | H o CH| H |H|H
@Am
202 | OH | H Et CMe| H |H [H| _
0
203 | OBt |H| Bt CMe| H | H | H o
Q.
204 | OBt | H CMe| H |H|H

e
Do

205 OH | H H CMe| H |H | H

=




45 2060veHEt CHCl HH 2070OWeHEt G- MeHHH i~ b
2080VeHEt G- MeHHH a a a 2090wveHEt G- MeHHH
2100veHEt G- MeHHH _2110VbHEt"‘t§- MeHHH | ~ 212CEt HHC- MeHHH
|~ 4 2130HHEt CHCl HH 46 2140veHEt C- MeHHH

206 oM BT B CH| cl |H|H
oy
207 |OMe| H Et CMe| H |H | H _
Q
208 {OMe| H Et C-Me| H H|H .
)
209 |OMe| H |  Et CMe| H |H | H .
o8
210 | OMe .H Et CMe|] H |H|H o
ol
211 |OMe| H Bt |CMe| H | H .H
i
212 | OBt | H H CMe| H |H | H ]
e
;..213‘ OH | H Bt CH| Cl |H|H
oy




2160HHEt G- MeHHH 2170HHEt G- MeHHHI C t 218 C0Et HCHHHH

219CHHCHHHH 2200Et HCHHHH 221 0HHCHHHHI /47

2220HHEt G- MeHHH F 2230VeHEC- MeHHH 224 0OFt HEt G- HHH

OCF3i a 225CEt HEt G HHH OCF3 2260Ve HVe CHHHH
22 HoEHHEHHHH-6--0—-F—228GHHE- Ve HHH
214 OMe | H “Et CMel H | H|H i
215 OH | H Et CMe|l H |H | H ]
216 OH | H Et CMef H | H|H
217 | OH | H Et CMe| H |H| H -
218 OEt | H CH H | H{H i
A - i
219 OH | H CH H  H|H .
A “ i
220 OFt | H % CH H | H[H
221 OH | H % CH H  H{H i




48 2290HHCHHHH 0 2300HHWVECHHHH 2310Et HEt CHFHH
2320HHEt G- HHH OCF3 2330HHEt C- HHH OCF3 2340MeHEt G- MeHHH .
2350HHCHC HH ~ 2360HMeEt CHEHH 49 2370Et HCHHHH |

222 | OH | H Et CMe| H |H | H
223 |OMe| H Bt CMe| H |H| H i
ol
224 OFt | H Bt | C | H |H H
OCF, I
225 OFt | H Et C-| H |H|H
OCF, i
226 |OMel| H Me CH|{ H |H|H
227 | OEt | H +\ cH| H [H!lH
o o
228 | OH | H - Et CMel| H |H| H .
'/QF




2380MeHEt G- MeHHH  2390wveHEt G- MeHHH  2400MVeHEt G- MeHHH
a a 2410veHEt G MeHHH a 2420VeHEt G- MeHHH ag a
2430MeHEt G- MeHHH  2440MeHEtS- MeHHH a i * a

2450VeHEt C- MeHHH

229 OH | H CH H H | H

230 OH | H Me CH}| H |H|H

231 OEt | H Et CH F H|H

232 OH | H Et C- H H|H

233 OH | H Et C- H { H|H
OCF;

234 OMe | H Et CMe| H | H|H

235 OH | H CH| Cl {H|H

236 OH | Me Et CH| H |H|H

fos
&
ol
o)
o)
e
=
i




|~ 50 2460MeHEt G- MeHHH N 2470veHEt G- MeHHH

2480VeHEt C- MeHHH F F F 2490VeHEt C- MeHHH 1\ / o
2500VEHEt G- MeHHH |\ 2510VeH#& G MeHHH  2520MeHEt G- MeHHH
2530VeHEt C- MeHHH a\ *N

237 QEt | H R‘ CH H Hi H
238 |OMe| H Et CMel H |H| H
B GOX
239 OMe | H Et C-Me| H HI|H
FQ}(
240 OMe | H Et C-Me| H H | H
¢ a
241 OMe | H Et C-Me| H H{H
242 OMe | H Et C-Me| H H|H
qQ ;;r
[+]
243 OMe | H Ft C-Me| H H H
Cr
244 OMe | H Et C-Me| H HH
c
a
245 OMe | H Et C-Me| H H|H
[s]




| / F 2540MeHEt G- MeHHH F 51 2550MeHEt G- MeHHH
2560MeHEt G- MeHHHI ~ F 2570MeHEt G- MeHHH a

2580MVeHEt C- MeHHHNo 2590Me HEIC- MeHHH 2600Et HEt CHO HH
2610Et HEt CHCOl HHa™ "F 2620HHEt CHCl HH 52 263 COHHEt CHFHH

55mu + CLC] HH a/ E
t

264 A |HEt ./II_I(JV HH 2 A I | I | " e |
246 OMe | H E C-Me| H HI|H ' /Cq
247 |OMe| H Et C-Me| H H|H
'S
248 OMe | H Et C-Me| H H|H
&
249 OMe | H Et CMef{ H HIH
A
250 OMe | H Et C-Me| H HIH
251 OMe | H Et C-Me| H H|H
[e]
252 OMe | H Et C-Me| H H|H
253 OMe | H Et C-Me| H HIH
r
254 OMe | H Et C-Me| H HI|H )




2660HHCHHHH CI\  2670HHEt G- MeHHH  268CHHEt C- MeHHHa a
2690HHEt G- MeHHH  2700HHEt G- MeHHH 27 10HHEt G MeHHH |\
| 53 2720HHEt C-MeHHH a  273CHHEt G- MeHHH

274CHHEt G- MeHHH

255 |OMe|H| Bt CMe| H |H | H
256 |OMe| H Et CMe| H |H | H
257 |OMe| H Et CMe| H |H | H

O; F
258 |OMe| H Bt CMe| H [H|H
259 |OMe | H Bt CMej H [H|H

iou
260 | OEt | H Et CH| Cl |H|H

[ 3

@ :
261 | OBt | H Bt  |CH| C |H|H

A
262 | OH | H Et CH| Cl |H|H |




275CHHEt G- MeHHH a a 2760HHEt G- MeHHH 277 OHHEt G- MeHHH
2780HHEt G- MeHHH  2790HHEt C-_ MeHHHI Xa o 2800HHEt G- MeHHH
54 2810HHEt C- MeHHH 2820HHEEC-MeHHH F F F

283CHHEt G- MeHHH C 0 -"F

263 OH | H Et CH F HtH .

264 OH | H Et CH |OMe| H | H ]

265 OH | H Et CH | Cl |H|H ]
A

266 OH | H CH H H{|{H

W
A

267 OH | H Et CMel H {H]| H

Ty
268 0OH H Et C-Mel H H H .
269 OH H "Bt C-Mel H H H - . -
270 1 OH H Et C-Me| H H H ]
F
271 OH H ) Et . C-Me! H H H

O




2840HHEt G- MeHHH F F 285C0HHEt G- MeHHH | ~

286C0HHEt G- MeHHH | ~ a Fa 2870HHEt C- MeHHH ai
2880HHEt C- MeHHH F 289CHHES®- MeHHH | ~ F 55
290CHHEt G- MeHHH O 2910HHEt G- MeHHH

F

272 | OH | H Et CMe| H |H | H )
273 | OH | H Bt CMel H {H|H .
274 | OH | H Et CMe| H |HI|H .
°\©X
275 | OH | H Et CMe| H |H | H .
(o]
276 | OH | H Bt CMe| H |H|H F
¢
277 | OH | H Et {CMel H |H | H
L,
2718 | OoH | H Et lcMel H |H | H .
279 | OH | H Et CMe| H [H|H
¢ {
280 | OH | H Et CMe| H |H|H

z\\




2920HHEt G- MeHHH 2930HHEt CHCA HH 294 OEt HCHHHH
295CEt HCHCl HH
298CEt HCHA HH

2960t HCHO HH
299C0FEt HCHCPAH

301 OHHCHHHH 3020HHCHC HH

56 297C0Et HCHA HH
3000Et HCHA HH | ~a

281 OH | H Et C-Me H | H .
282 | OH | H Et C-Me H | H ,-.
283 | OH | H Et C-Me H|H
Cr
e
284 OH | H Et C-Me H|H F
) F
285 OH | H Et C-Me H|H )
286 | OH | H Et C-Me H|H .
Jou
287 |OH | H Et C-Me H|H .
288 OH | H Ft C-Me H|H ]
289 | OH | H Et C-Me H|H i
I




0 57 3030CHHCHC HH 304CEt HEt CHHHHO / F 3050Et HEt CHHHH
| ~ 3060OHHEt CHHHHO F 307 OHHEt CHHHH 3080OEt HEt CHHVEH
309CEt HEt CHHVEH 3100Et HCHHHEBI / 58 3110HHEt CHHHHa O
3120EtH11 CHHHH O | \O /1

200 | OH | H Et CMel H |H | H @f
! F
201 | OH | H Et CMel H |H | H F
200 | OH |H|  Et CMe| H |H|H ]
Jou
203 | OH | H Et cH| c |g|H F
204 | OFt | H CH| H |H|H

o
s

295 OEt | H CH| Ct |H|H

\_}_QR
o

296 | OFt | H | cal|l alslH

\_m
-




F 3130Et Hoy 01CHHHH\ O I / O 314CEtH | CHHHHOI/ O
315CHHEt CHHMeH 316 OHHCHHHHE = 3170HH\ | aCHHHHI/ a O
3180HH\ | CHHHHO | % 0 a 59 98190HHCHHHH 3200Et HOCHC! HH
3210Et HCHHHH 322CHHCHCIHHO' Y 'F F

297 OEt | H CH|{ C |H|H

¥
9 L

298 OEt | H CH! C1 |H}I H

m_@_c\*x
2

299 OEt | H CH{Cl |H|H

300 | OBt | H icala lH|H

O,
& | %

O

301 OH | H CH|{ H |H|H

Q_ﬁ

302 | OH | H cH| c |H|H

> | o




3230HHt 11 CHA HH / f F CO O 3240HHCHA HHQ / F  3250HH
| aCHO HH a 3260Et HCHCO HHF 60 327CHHCHCI HH \ NF p
328COHHCHHHHF  3290Et HCHO HEF p / F 3300t HEt CHHHH F
3310Et HEt CHHHH |\ F' &

33 { OH | H (f( CH| Cl |H|H
90

304 | OFt | H Et CH{ H |H|H

qa ; “F
305 | OEt | H Et CH{ H |H|H .

a

-lCI
306 | OH | H Et CH{ H |H|H

a ;; F
307 | OH | H Bt CH| H |H|H

u ;
308 | OFt | H Et CH | H [Me|H i

a
309 | OEt | H Bt |CH| H |Me|H F
310 | OEt | H 2 CH| H |H|H i




3320Et HEt CHHHH  3330HHCHCI HH pF
61 3350HHEt CHHHH 336 OHHEt CHHHH 3370Et HEt CHFHHO / F

338CHHEt CHFHHF O / F 339088

p\ F 3340HHEt CHHHH
HO-\ CHO HH Q F 3400RH6Y

O CHO HHF Ca 3410HHO Q CHO HH O
311 OH | H Et CH| H |H|H )
312 | OEt | H CH| H |HI|H F
o]
(]
Ot ¥
313 | OBt | H CH| H |H|H )
SN o
o]
314 | OBt | H CH| H |H]|H
?d/ ’ :
315 OH | H Et CH| H {Me| H i
316 OH | H ‘)L CH| H |H|H i
317 OH | H CH! H |H|H o
m
Q
I _’i
318 OH | H CH| H |H|H :
F
[s] H ) .




- 3420HHOH CHC HHI

/ 06y 0620

343CEtH O CHHHH- | \a
| 344CEt HOHCHCl HH  345CEt H~ | CHO HHF ~ a 3460HHCHC HH
| 3470HHOHCHO HH O 3480HH-- GAIC HH N f

3490HHCHC HH

319 | OH | H CH| H |H]H F
320 | OFt| H CH|cCc |H|H F
. [o]
(s}
321 | OBt | H @ CH| H |H|H F
A ¢
322 |{OH | H CH| ¢l |H|H ]
he A,
32 |ou | w JH cH | c |ul|H
e i@
324 | OH |H CH| ¢ |H|H F
325 | OH | H CH| ¢l |H|H F
0
oy il
(]
326 | OBt | H cH| a |ulH F
3 :
< N o]




3500HHCHCI HH 63 3510HHCHCI HH 352 CHHNCHC HHF

3530HH CHAl HHF 0 3540HHL--r CHCHC HHF a O 355CEt H
OCHO HHd / F 0 3560HH O CHY HH/ OF 3570HHCHO HHE / O
3580Et HCHC HHO / F  3590HHCHC HHF 64 3600HHCHC HHF p F

327 OH | H CH | Cl |H|H

Y
o

N

328 OH | H CH{ H |H|H

O
e

329 OEt | H CH{ C [|H|H

I
¢

>~
330 | OEt | H Et CH| H |H|H ]
o
331 |OEt|{ H Et CH| H |H|H .
jog
332 |OEt| H Et CH|! H |H|H . -
iod
333 |OH| H | CH cLH H

s
¢

33 |OH| H Et CH| H |HlH

r




3610HHCHCI HH pF 3620Et HCHC HH  363C0Et HCHC HHF O

364CEt HGl- NCHCOHH F I The activity of the conpounds
was assayed as follows: dydogen phosphoryl ase a
activity assay The effect of conpounds on the activity

of—-he—aeti-ve—form-oef—glycogen—phosphoryl

ase {(GPa)y——

336as| AHEsurEd [i n tHe revef3E |di Bedt Fbr Hy foll owi ng thg

synt hesiis of |gl ycogen fjrom gl ucose 1-phosphate Dy

determ ning the Iiberatfion qgf ingrganic hospthE' Al
thelreactions were caririedjout gs duplicate

determnations in mcrdtiter| platles wth|{96 wells

U

(Hat+—Ariea-Rlates, 10 Costar No.3696), n
336ha1gHiinIibsorptEbn ovi 0¥ tjo Ehg HonnHt|{on of the
reaftion product at the waJel endth specified
herginafiter iin a Milti gkan Ascent| El iisa Reader b
Systens,] Finland). In grder Ito ngasule the GP ym
act|vity in fthe reversg diregction, the fgeneral netho
of Engeris etlal. (Engerls HD.| Sheghosky S| Madsen NB,

%4

L

33Can| dHEsijognem 1976t Julf; ¢8( 1) :F4§- E54)HwAs used to
neasur e |t he ¢onversion jof gliucosg 1-phosphate i
gl ycogerl 15 and i norgarni c phosphdte, jwith the
fol] ow rjg nodi ficationg: hufgan gliycogen phosph ase

a for jexanple with 0./]76 ng of prote¢in/ym (Aventis
Phar ma [Eutsrhland Chbbﬂ, dilssol Jed in. 6p buffer

Sottt+-of (5 3—glyecerophesphat-e—pH 11—
33%pTAOkhC ﬂmvl di tHi ot hjeftoll) F | H | H

339 OEt | H CH{ Ct fH|H

%,

340 | OEt| H CH{ Ci | H|H

341 OH| H

a

342 OH| H CH; Cl {H|H

A
T
<o Q2
ST :
<8 «@




was diluted with buffer T (50 mM Hepes, pH 7.0, 100 nM
KCl, 2.5 nM EDTA, 2.5 mm dz 6H20 and addition of
5 rrg/m gl ycogen to a conc®itration of 10 gg of
protein/m . Test substances were prepared as 10 nmV

seluti-o VEO-ane—dif-dut-eg—-o0—50—gM-wi-t-h—bufFer—5—
3430l uOlEb:T\ H Jo 10 gl off Ok g dbl ytHon Were added 10 g
of 87.5{nM glucgsef digsolved in buffer | soluti on T,

and{ 5 ng/ nL gl plus 10 gl 31

human glfycogen S|dhoryl ase a ( Ng c

and{ 20 gl of |glucose 1-phosphate, 2,5 The bsel in
gl ycogen phosphoryl ase a aqgti vitly i h the absence of
it ac cuhct apREe—-Was datadrm nad hyv laddl ws MO ol I\'F

n
T o TP OIC AT U\IL\-I LA A% IJ TAUU T LU yl

34buf f OBt oMt {on T (0. 1% OHSQ) CITHeHm # uf e was
I ncubat ed at n-%e&perature forf 10{40 m nut es
the{ |l i bgrated imorgani ¢ phogsphate was rreasure(}*the
gengral {met hpd of ©Drudckes et all. (bPrueckes P,

Schj nzelfj R, Pal m D, Angl Bi achem|199%5 Sep
230( ). 173-1y7) wth tthe following mdlflratlnnq

345;I 0DOFa |Stpp| sol ¢tion of CE 3 iyl anHoni KN m)l ybdate

10. P mMjzi nc|acetate, 3.6% ascorhic acidj 9% 3$DS ar
nzymg m Xture. After
i ncubatifon at 45 or 0 mnutes,j the absorptF0

added t9 50 gl o he
820] nm Was mpasured. Tq 15 deterine|thel background
absprptijon, In a separgte mixturg the stop sol ution

D

O D WO

S ad pedi ately a r dijft,on of{ the gl ucose
349" ph SEbladL hCE L

-p $ol ution. ThI's tiest Wwas carrj ed out ith A
concent ati on of 0 gM of the tegqt substjnce rder
to | detegrm n¢ artijcul ar[ i nhilbitijon f gI N
phosphonyl as¢ o°vitrio by |t he tlest |substance. T20
Tabl e 2: Bi ol ogl caI actlivity EX. % inhibition at 10 M

a)

114{-436-1682-+054
347 |OH| H i CH|{Cl {H|H
'?E/\“,OH
Q
348 |OH| H lcH|C |H{H
de N\ L
L/N V4

349 |OH| H cHu | c |H|H

350 |oH| H CH| ¢ |H|H

5
P
ol
A




1413 3151 3377 3516 4771 5112 5791 5897 6856 66 7129
7931 8724 9296 94103 9883 10089 10464 10696 10989

11010 11414 12034 12295

351 |OH| H CH | Cl F
c
352 |OH] H CH | C F
_ X
2 N a
353 |OH| H CH | i
t(m
o [+]
354 |oH| H | CH | a1 i
w;(m
o L}
355 |OEt| H t@y CH | cCl F
35%¢ |OH| H CH | C ]
t@(" E{Q\F
357 |OH| H CH | Cl i
358 |OEt| H ‘L\ ca | a )
Q «@\F
359 |OH| H CH | a

Sy

_1%3_“
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12626 12734 14223 1433 14418 15021 1568 1804 18155
1824 19113 19620 20069 2046 21284 219100 221100 23288
23665 264102 2673 67 28033628241

360 OH| H CH| C1 |H|H

ht

Y o

o

@n

361 OH| H CH| Cl |H|H

o
{
i2a

362 |OEt| H CH|a |H|H

\z"—/

363 OEt| H CH| 1 {H|{H

<
?bﬂ

364 OEt| H ' CH}| Cl {H|H

-

The aétivity of the compounds was assayed as follows:

Glycogen phosphorylase a activity assa

. 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 duplicate 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). In order to measure the GPa enzymic activity in the reverse direction, the

" general method of Engers et al. (Engers HD, Shechosky S, Madsen NB, Can J Biochem 1970

15

Jul;48(7):746-754) was used to measure the conversion of glucose 1-phosphate into glycogen
and inorganic phosphate, with the following modifications: human glycogen phosphorylase a

(for example with 0.76 mg of protein/ml (Aventis Pharma Deutschland GmbH), dissolved in
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15

20

28323 28410 29097 29496 30097 30255 30911 31054 . 32068
32295 32399 32495 32598 32695 32874 32954 It is
evident fromthe table that®the conpounds of the
formula | inhibit the activity of glycogen

h h I d th ble f
ot PGB B PSR 51 S bR iy igiotcin
b irhe e
was AR, RYBIRLEE SO P REEL A 1019, A O St BDSA L
MgClaiH0) god additio 8f Fxpén gipeigeh tpaconcehixativplod 10 g of pEtep/ml.
Test SIg)SEanliésg\Té{g IB%% ) phelﬁy so[]u%)ohzﬁ Bi%](% laﬁéxl (-ii?l)l(tg& tlo’ Slb ;9[\I/Ihv¥i?l§ buffer

~ solution T. To 10 pl of this solution were added 10 pl of 37.5 mM glucose, dissolved in buffer

solution T, and 5 mg/mL glycogen, plus 10 pl of a solution of human glycogen phosphorylase
a (10 pg of protein/ml) and 20 p! of glucose 1-phosphate, 2,5 mM. The baseline glycogen
phosphorylase a 'activity in the absence of test substance was determined by adding 10 pl of
buffer solution T (0.1% DMSO). The mixture was incubated at rooxﬁ 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 ul of the enzyme

mixture. After incubation at 45°C for 60 minutes, 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 pM 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
at10 pM

14
4. 30
82
10 54
14 13
31 51
33 77
35 16
47 71
51 12
57 91
58 97
68 56




3-carboxylate (Variant A of the palladlun}catalyzed

am nation) 100 ng of ethyl

6- brono-1 - et hyl - 7- net hyl - 4%xo0- 1, 4- di hydro-[ 1, 8] naphth
yridine 10 3-carboxylate were transferred together

w--h37—rg—ef—4—ethytani | i ne, 20 ng of Pd(QAc)2, 60 ny
7df BIfNAP and 2250 ng of| cesi um carbonate into a
. urtable rea§ﬁlon vesslel, a protective gas atnosphere
s generated with argon, and 10 ml of di oxane were
Sadded. The nunture was; then heated at 80C for 8 h.
The—pureproduct—was 1jsol ated fromthe reaction
930l uti on by @ﬁron&tography on an HPLC 15 system This
ogntaill ed use;@f a Merck Purospher RP- 18 colum and an
acetonit+rit-evwater—mixture as eluent; the initia
98cet ¢ni tril e8ont ent Was 15% and rose to 95% over the
ourse of Z% mnutes’| Yield: 45% 20 Exanpl e 167
1y 9
mtethyl 6- (4ﬁqethoxy 2- met hyl phenyl am no) - 8- net hyl - 4-o0
xo=—4—dthydroguirotere- 3-carboxylate 25 (Variant B
1 the pal i adPum catallyzed ami nation) 100 ng of net hyl
1o br pno-1 - et gyl - 8- net Ryl - 4- oxo- 1, 4- di hydr oqui nol one- 3-
- Cak-by sferred together with 42.3 ng of
114- et hoxy- 2- #@t hyl ani l[i ne, 20 ng of Pd(QAc)2, 60 ngy
li% XANTPHOS and—250 g of cesium carbonate into a
uitable reaction vesgel, a protective 30 gas
12@tno>phere was generatled with argon, and 10 m of
u.UA“uc wetre—added—Fhe m xture was then heated at
1220C for 8 h. 9The purelproduct was isolated fromthe
17¢€action sol ygion by dhronmatography on an HPLC
j j use of a Merck Purospher RP-18
~ 1200l upm and aB4acet oni tjri |l e: wat er
142 23
143 3
144 18
150 21
156
180 4
181 55
182 4
191 13
196 20
200 69
204 6
212 84
219 100
221 106
232 88
236 - 65
264 102
267 3




m xture as eluent; the
was 15% and rose to 100% over the course of 20

m nut

1- Et hyl - 6- (4- net hoxy- 2-

AV N |

es. Yield: 40%5

A

initial acetonitrile content

Exanp?®e 199
met hyl phenyl am no) - 8- net hyl -

NO—I3

l‘li I"\\ll‘lr f\ﬂlli P'\f\l O
GO Tty Ut Ogur 1o Ot

280 et Byl - 6- (4-3Fet hoxy- 2}

- 3-carboxylic acid 10 Methyl.
nmet hyl phenyl am no) - 8- net hyl -

2%?88(

4-di hydrﬁqw nol on
lved in M of d

e- 3-carboxylate (30 ng) was
oxane, 2.5 equivalents of a 1 N

28\15104

sol uti QB wer e ad

ded, and the ni xture was heated

66C IUI 4 II Renrova

2$‘bl | dwed by difr onat ogr

of the solvent in vacuo was
aphy on an HPLC systemto purify

2é41€ product. gkhis 15 e

ntai l ed use of a Merck
and an acetonitrile: water
e initial acetonitrile content

Yo over the course of 20 m nutes.
est er cl eavages were carried out

O Preparation of the

25 70 Variant A: a) Ethyl

i chl or 0-13- (2- chl of o- 4, 6- di f | uor ophenyl ani no) benzo

294 xtyre as el%ent; th
OFS jo7and ToseE 10 95
el 75 % Al’'l _other
3()21‘ an anal ogq,lgs wa;A/ 2
3% 441 chl or o8- (2 chl o
3fd © 54
.320 68
322 95
323 99
324 95
325 98
326 95
328 74
329 54

It 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.

The preparation of some examples is described in detail below, and the other compounds of

the formula I were obtained analogously:
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5 A solution of 100 ng (0.34 mol) of ethyl
5- brono- 2, 4-di chl or obenzoate, 197 ng (0.6 mol ) of
cesi um car bonate, 70 ny (0.6§2 nmol ) of Xant phos, 23 ngy
(0.10 mmol ) of palladium acetate and 60 ng (0. 37
. . 6-chloro-2,4-difluoroaniline in 3 m of
Experi [ rr{ea%ﬂ'%( et hane was heated at 100C for 2 hours. After
cooling to roomtenperature, the mxture was filtered
with suction through kiesel guhr and chromat ographed on
Exampd¢ lj ca gel 10 (heptane:ethyl acetate = 99:1 to 90: 10
in 90 mnutes). 70 ng (55% of the product were
obt ai ned. b)

~ 1-Ethy2 ethyDb Q#ﬂemym@nﬂarrmiﬂ)ﬂtmeﬂly&-@k?llgmﬂihpbﬁq}l | sandphehyBidingo
0

ic.acid 15 120 ng (0. 31 mmol)
3-carb@¥¥igfe 2, 4- di chl or o- 5- (2- chl or 0- 4, 6- di f | uor ophenyl ani no)

i ' ' m of hanol /2 N
(Vma@tﬁ%?ﬁ%%ﬁ)ﬁg%ﬁﬁa%@gﬁ%ﬁmn&ﬁn of an ethano

r oxil tron mxture (1:1) and heated at
90C for 3 hours. After cooling to roomtenperature,

100 mg Gyl P BonEd methied sxo a4 Spboridiseny
3-carb&E)t§§§@ wafe ﬁﬂﬁf&feﬁﬁ&%‘&her%flﬁm oF ﬂ%ﬂgl%?lgx’fel 20 mg of Pd(OAc),,

hyl 2-[ 2, 4-di chl of 0- 5- (2-chl ©ro- 4, 6- uor ophenyl am
60 mg 0bBBRAF andl P58y ofeekiyinagarbomateduioyd switebld Seactjor{ Gesgdl, a protective

sas anghdre S aperated 3itrano 25 0 B PF v apmurts edsc pp g ves

‘then hda€edaf BI°OVIT® h.25 boiled with 0.98 m of thionyl

chl oride under reflux for 3 hours. The thionyl
The pugpprgdneavasdsplaipd fiom the resption spletiqny eheematosraphys oy BELC

i I r in.v . Thi
ssem i a0 0L ERE RS RNOERS L 10 A AEU TR
mixturs a3 ¢lueranthe ini8 8l avgtohilriR tonteat waof 5% bhd kose to 95% over the course of
. 3-di met hyl am noacrylate, 6 | of triethylamne and 1 m
20 mingtest ol yuene. The mixture was heated at 90C for 3
RN rs. The m xture was concentrated and
Yleld'gl%éormt ographed on silica gel 30 (heptane : ethyl
acetate = 75 : 25 to 0 : 100 in 45 mnutes). 30 ng
(23% of the desired product were obtained.

Example 167

- Methyl 1-ethyl-6-(4-methoxy-2-methylphenylamino)-8-methyl-4-oxo-1,4-dihydroquinolone-

3-carboxylate

(Variant B of the palladium-catalyzed amination)

- 100 mg of methyl 6-bromo-1-ethyl-8-methyl-4-oxo-1,4-dihydroquinolone-3-carboxylate were

transferred together with 42.3 mg of 4-methoxy-2-methylaniline, 20 mg of Pd(0OAc)2, 60 mg
of XANTPHOS and 250 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
then heated at 80°C for 8 h. '

The pure product was isolated from the reaction solution by chromatography on an HPLC

system. This entailed use of 2 Merck Purospher RP-18 column and an acetonitrile:water
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M5: MtH = 477/ 479 This internedi ate was enpl oyed for
exanple for the synthesis of exanple 327. 71 Vari ant
B: a) Ethyl 69

3 [2 4-di chl or o- 5- (2 chl oro- 4, 6-di fl uor ophenyl am no) ph

mixtufg 3 e PO EORRFE 83%9%%&% ST PBTRER Y L00% sF Hssgpurse of

20 miftes.aci d  (vari ant A b)) and 9.3 m of thionyl
chloride were heated at 70C for 1.5 hours. The m xture

Yieldwibodi luted with 20 ml of dry tol uene and

concentrated. The .residue was twice mxed with
tol uene and again evaporated. 1.4 m of a 1.6 N
solution of butyllithiumin hexane was added to a
sol ution of 3.47 g 10 (17.0 nmmol) of ethyl
Exampleil#8t hyl silyl malonate in 45 ml of diethyl ether at
-75C in such a way that the tenperature did not rise
above -60C. The m xture was then stirred at -75C for
—EthﬁQS (4-hiéftRsy-2TMethylphenylamino)-8-methyl-4-oxo-1,4-dihydroquinolone-
4-di chl or o-5- (2-chl oro-4, 6-di fl uorophenyl am no) benzo
'Cartg?lx}"éqﬁcéﬁil de was dissolved in 45 m of di met hoxyet hane
and added dropwi se in 40 minutes. The m xture was
slowy warned to 10C and stirred at this tenperature

Methfl Qretlyl1S- ﬁ@%&oxﬂﬂ&nﬁtﬁﬂphé@hﬂﬂnﬁ)—&m@ﬂh\ﬂ&-dﬁ)-U,Mldihﬁiﬂoqmnolone-
acet at e, and tw ce each th 250
*carbﬁzsﬂ@fedég tng) s dispo AU Y ng@aanes 3 dieqMvBlcais 5 31 E*}aOH
soluticiPvEilei2ARed, -gﬂ@ tlQ:rrEﬁ’ﬂirE WQ.E‘ AsfedRAT09C 16U RNEemoval of the solvent in

concent rated 8 g of the crude mxture were
vacuo@tﬂsé‘ohhsde(bb}dcmetogmaby onl aniHPASLUsysfenr tolyewify theiprodimt. i Tdws

Lin th xt ta : t hyl .\ .
entailgl s O a itk BpiSler e FicBnnyand o see pBieismenign mivewg phehuont
the 1n1ﬂép%|eimlanw d&tdﬂy Wadn 53-and PosRGH BE B e Qbisk 8120 ikt &d

crude) of ethyl
Yleld%ﬁ[% 4-di chl or 0- 5- (2- chl or o- 4, 6-di f | uor ophenyl ani no) -
phenyl ] - 3- oxopropi onate and 1.22.g (0.10 mmol ) of
di net hyl f ormam de di nethyl acetal in 10 m of tol uene
All ot lestenélaieges Wereehlried oufin dh makgotiswaythe ni xture was
cooled to room 25 tenperature and concentrated in
vacuo. Purification on silica gel (petroleum ether)
(45-70C)/

Prepa:ration of the intermediate IXa
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ethyl acetate, 8 mnutes isocratic 35% ethyl acetate,
then to 60% ethyl acetate i 7 mnutes, flowrate 400
m/mnute) afforded 3.59 g 2% over the two stages)
of the desired product. WNMs: MrH = 477/ 479 30 72
npl e 327:
| oro-6-(2-chl oro-4, 6-di fl uorophenyl am no) - 4- oxo- |
-pyridin-3-yl -1, 4-di hydr oqui nol one- 3-carboxylic acid

5 .a) . : :

a) Ethp 3{dsehioyod-(drcdinrerit-diffupromienylaminoghedzeateor ophenyl ani
no) benzoyl ] -3-(pyridin-3-yl- am no)acrylate A sol ution
of 30 mg (0.06 mmol) of ethyl

A soliropdf 49@h1gi(034®m5910 of efhlyb§-broln &2 - dxblul@forbpﬂm;el, 197 mg

e T T

pauadggx%&?at? 1d e f(@%'?gmﬁelyb% CBEE& rltt ;ﬁhbl%amhﬁéFH{/ gg of N

sire oduct, were enplo

Varn

| dlmetlwxyl_ﬂhante Warr hidated 2p 100°C ﬁmtzumm Aﬂbheaoﬂmg to sioagemplejature, the

. Ethyl . ; ) oy
mtufft"é%%l tegedgvitiysuctipp flyoustskigselguly pagd fhraipatagranhsd an siligs gel
(heptaiéa% E%’gln ib}e%ﬁé’% ]?9 :140 @ohmdﬁ 90 nﬂHﬁt@é)' @@ﬁlg%smy BPRE RS Ricilwerd

obtaingd.[ 2, 4- di chl or o- 5- (2 chI oro 4 6 dlfluoro-

phenyl am no) benzoyl ] - 3- (pyrl di n- 3-yl am no) acryl ate, 10
nmg (0.08 nmol) of potassium carbonate and 1 m of

b) 2,4 DicHblys-{Delie-46-dticopteayRehiad)b@eid £Kid 5 hours. The
m xture was concentrated and purified by reversed

phase HPLC (Purospher RP-18, acetonitrile/water). 20

0 b Oy SRS R BB o

were spsprendedind- ml eflandetlitinio}/2l Ndsodipth hedroriie 3oluaioh eXytutec(18giadd heated

at 90°C for 3 hours. After cooling to room temperature, the pH was adjusted to 2 with 2 N

sulfuric acid, and the precipitate was filtered off with suction. 98 mg (88%) of the product

were obtained.

¢) Ethyl 2-[2,4-dichloro-5-(2-chloro-4,6-difluorophenylamino)benzoyl] -3~dimethylamino-
acrylate ‘

© 95 mg (0.27 mmol) of 2,4-dichloro-5-(2-chloro-4,6~diﬂuoropheny1amino)benzoic acid were

boiled with 0.98 m! of thionyl chloride under reflux for 3 hours. The thionyl chloride was
distilled off, and the residue was mixed with 3 m] of toluene and concentrated in vacuo. The
residue was taken up in 2 ml of toluene and added to a solution of 39 mg (0.27 mmol) of ethyl
3-dimethylaminoacrylate, 6 pl of triethylamine and 1 ml of toluene. The mixture was heaté&
at 90°C for 3 hours. The mixture was concentrated and chromatographed on silica gel

(heptane : ethyl acetate =75 : 25 to 0 : 100 in 45 rnmutcs) 30 mg (23%) of the desued

- product were obtained.

MS: M+H =477/47%

- This intermediate was employed for example for the synthesis of example 327.
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25 12 ng (0.02 mmol ) of ethyl
7-chl oro-6-(2-chl oro-4, 6- dlfluorophenyl am no) - 4- oxo- | -
pyridin- 3-yl-1,4-di hydroqu] nol one- 3- car boxyl ate were
suspended in 6 mM of an ethanol/2 N sodi um hydroxide
Varm_‘z\?gtutlon m xture (1:1) and heated at 90C for 3 hours.
cooling to room tenperature, the pH was
adjusted to 2 with 2 N hydrochloric acid and the
precipitate was filtered off with suction. 6 ng (53%
a) Ethf3-{2xe-dishiserdt (Cvidlarodist-difvetbpheylvBinodphienyl}-d62dopgpianate
2005/ 073229 d ains: A conpound of the formula | 73
PCT/ EP2005/ 000363 R1L R5" 'X'* W'R2 R3 | 10 15 in
30g (\Sﬁllﬁﬂmbl) of H}ﬂadlk ::lﬁl@ﬁ)—ﬁl((%cﬁdrc;-@ﬁl((gﬂu%i:héﬂyl@ﬁhn%enzmc acid
-a
(vananrA b})@ﬁ9 |9 3 pl gt{ttgan@lsglﬂgmcﬂ@ywere (h@@e@l) 2Q‘;’§Zcfpb L5 R’Apprs T‘Ke mixture

was di éd\gfh {ofl \N@%& c X at&% %es k{%st{v LS XQX with
o sth 2R ST el iy rsd ey

toiuenaiﬂda@ina&pbmed NH-(CI ce) %lsk;&) N-(l(CI | ck:e) al kyl)2
CyCl Oa
1.4 mliod a6 R R PHon HEP BRI inciegama s bR 2

7.0 RRBIIE ethyl trimethylsilyl malonate in 45 ml of diethyl ether at -75°C in such a way
that the temperature did not rise above -60°C. The mixture was then stirred at -75°C for

30 minutes. The 2,4-dichloro-5-(2-chloro-4,6-difluorophenylamino)benzoyl chloride was
dissolved m 45 ml of dimethoxyethane and added dropwise in 40 minutes. The mixture was
slowly warmed to 10°C and stirred at this temperature for 2.5 hours. The reaction mixture was
diluted with ethyl acetate and washed twice each with 250 ml portions of water and saturated

sodium bicarbonate solution. The organic phase was dried and concentrated. 3.88 g of the

crude mixture were obtained and were reacted without further purification in the next stage.

: | b) Ethyl 2-{2,4-dichloro-5-(2-chloro-4,6-difluorophenylamino)benzoyl]-3-dimethylamino-
20 |

acrylate

A solution of 3.88 g (crude) of ethyl 3-[2,4-dichloro-5-(2-chloro-4,6-difluorophenylamino)-

‘phenyl]-3-oxopropionate and 1.22 g (0.10 mmol) of dimethylformamide dimethyl acetal in
- 10 ml of toluene were heated to reflux for 1.5 hours. The mixture was cooled to room

-temperature and concentrated in vacuo. Purification on silica gel (petroleum ether) (45-70°C)/

ethyl acetate, § minutes isocratic 35% ethyl acetate, then to 60% ethyl acetate in 7 minutes,

- flow rate 400 ml/minute) afforded 3.59 g (82% over the two stages) of the desired product.

MS: M+H = 477/479
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and heteroaryl may be substituted by R 1; 20 R10 F,
ad, Br, (C-C6-alkyl), O(C-C6)-al kyl, COCH,
COO- (Cl - C8) -al kyl, NH2, NHZ(Cl-08)-al kyl or
N((Cl-C6)-alkyl)2; 25 Rl I F, d, (CrC6-alkyl),

C6)-al kyl, NH2, NH (CrC6)-al kyl, N ((CrcCeo)-
Em&ﬁég?-)z) O or COO-(Cl-C4)-alkyl; X CR4 or N, R4 H,
7- Chld?o 6Q2-chiBro-A¥di INGRop h@ylmﬁfﬂo? @Bx0a] oyhidial3-yl-1,4-dihydroquinolone-

(C-Co)-al kyl, where al kyl may e substitut eg nor e
3°arb9h3élh=49r¢ce by F, d or Br; 74 RS H, F, O, Br, OH N2,
CN, (C-C6)-al kyl or O(Cl Co6) - al kyl V\,here aI kyl may
be substituted nore than once by F, ad or Br; R6 H F,
a) Eth@l 2—[ZBt-dlchma-sQmahroré@;ﬁ-ds@hoﬁighyﬂylmmﬁenﬁn@d)kyt nbg-yl-
i sub?tltuted nore than once or Br; RF Ho
aminoaeyylate) - al kyl : 10 R8 phenyl , V\,here phenyl may be
substituted up to five times by F, d, Br, CN, N,
(G -Cs)-alkyl, O(Cl-Cs)-al kyl, S-(C1l-C8)-alkyl,
A solufioR o330 mal(RO6yhmol) GB etﬁyl Z{W@Jd&mﬂdryls (2&1&1&1@}4 GAifhrdphlenyl-

ammo%_ il{céll]_ %ﬁﬁme&ﬁl W?rg)gc mgdS(:@g {& psa flé-l;.g::mopyndme m2ml
of toluBR WERNKMY at VREToRY Kdrs. kaglfe@ﬁ%ﬂ%sg?@&' %_Fg grf t}iesdesued

substituted nore than once

producGOhi¢iCive@4gmplbiad witiRmit fgther padifigatioh dt theaeyicitage,

saturated or unsaturated 4- to 7-membered ring which
may conprise up to 3 heteroatons N, O or S as ring

' b) BthyTEMd186:5-6-heH18rol 16-difhidbopR¥ylamino)-4-oxo-1-pyridin-3-yi-1 4-dihydro-

quinolone-3-carboxylate

A suspension of 33 mg (0.06 mmol) of ethyl 2-[2,4-dichloro-5-(2-chloro—4,6—diﬂuoro—
phenylamino)benzoyl}-3-(pyridin-3-ylamino)acrylate, 10 mg (0.08 mmol) of potassium

| ~ carbonate and 1 ml of dimethylformamide were heated at 90°C for 5 hours. The mixture was

- concentrated and purified by reversed phase HPLC (Purospher RP-18, acetonitrile/water).

12 mg (37%) of the desired producf were obtained.

¢) 7-Chioro-6-(2-chloro-4,6-difluorophenylamino)-4-oxo-1-pyridin-3-yl-1,4-dihydro-

- quinolone-3-carboxylic acid

- 12 mg (0.02 mmol) of ethyl 7-chloro-6-(2-chloro-4,6-difluorophenylamino)-4-oxo-1-pyridin-

3-yl-1,4-dihydroquinolone-3-carboxylate were suspended in 6 ml of an ethanol/2 N sodium

- hydroxide solution mixture (1:1) and heated at 90°C for 3 hours. After cooling to room
~ temperature, the pH was adjusted to 2 with 2 N hydrochloric acid and the precipitate was

filtered off with suction. 6 mg (53%) of the product were obtained.

MS: M+H = 462/464
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be substituted by F, d, Br, CN, N2, (G -C4)- aIkyI
OH COOH, COO(Cl-C4)- aI kyI Wi th the exception
WO 2003f&38s of the formula | 1 which the radi c%¢yEP2005/000363
si mul t aneously have the follow ng neaning: 25 X equal '
to N, R equal to OH R2, R3, R4, R5 and R7 equal to H
Clai and R8 equal to unsubstituted phenyl; and the
mBhysi ologically tolerated salts thereof. 30 2. A
conmpound of the forrmula I, as clained in claim1,
- wherein the neani ngs are R OH O (G-C6)-al kyl or
1. O (a -Aceympgyag of Gedopranlads) - al kyl ; H, (Ci-08)-al kyl or
phenyl; 75 R3 (Cl-Cs)-al kyl, (C3-C7)-cycloal kyl,
pyridyl or phenyl, where al kyl maybe substituted by
R9 and where phenylﬁg pRdeI may substituted by
R10; 5 RO NH2 NH-( | kvff, N-[J(Cl-C6)-al kyl) 2,
COCH, COO- (Cl-C6 Io'ilkyl,

W

het er oal kyl, he oary nyl, where
phenyl . and het eroaryl e sufstituted by R 1; R10
F, d, Br, (G- CGR . kyl , COOH,
C@(O 06) al kyl , , XLO NFF (G- -al kyl or

N-((C -Co)- aIkyI)2| R | F, JR3(Cl-C6-al kyl),
O (G -06)-al kyl, NH2, NH (C -0C6)-al kyl, N((C-C6)-
aI kyI)2 COH or CCD(O Ay-alkyl; 15 X CGR4 or N R4
. Br, OH N2, CN, (Cl-06)-al kyl or
mWh’Ghﬁ@m%‘}ﬂ?élaRﬁ;/ where al kyl may be substituted nore
' than once by F, d or Br; 20 RS H, F, d, Br, OH NQO2,
CN, (G -C6)-al kyl or 0-(Cl-Co6)-al kyl, where al kyl may

R1 OH, O-(C;-Cg)-alkyl or O-(C1-Cq)-alkyl-OCO-(C;-Cg)-alkyl;
R2 . H,(Ci-Co)-alkyl or phenyl;
R3 H, (C;-Cy)-alkyl, (C3-C7)-cycloalkyl, pyridyl or phenyl, where alkyl may be

substituted by R9 and where phenyl or pyridyl may be substituted by R10;

R9 - NH;, NH-(C-Cg)-alkyl, N-((C,-Cg¢)-alkyl),, COOH, COO—(C;-C5)~aIky1-
' (Cs-Cy)-cycloalkyl, heteroalkyl, heteroaryl, O-phenyl or phenyl, where phenyl
and heteroaryl may be substituted by R11;

RI0  F,Cl Br, (C-Cealkyl), 0-(Ci-Cs)-alkyl, COOH, COO-(Ci-Co)-alkyl, NHy,
+ NH~(C;-Ce)-alkyl or N-((C;-Ce)-alkyl);

Rll ‘- . _F, Cl, (Cl'Cé'aIkyl)s 0'(C1‘C6)‘a].ky1, NHz, NH-(CI-CG)"a_[kyl, N‘((CI-C6)- .
" alkyl),, COOH or COO-(C;-Cq)-alkyl; :

- X ~ C-R4orN;

. R4 . H, F, Cl, Br, OH, NOy, CN, (C;-Cé)-alkyl or O-(C;-Cg)-alkyl, where alkyl may

“be substituted more than once by F, Cl or Br;
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R5

R6

R7

R8

be substituted nore than once by F, d or Br, R6 H, F,

ad, Br, N2, CN or (C-C6)-al kyl, V\,here al kyI may be
substituted nore than once74by F, d or Br; 25 R7 H or

(G -0C6)-al kyl; R8 phenyl, where phenyl may be

substituted up to five tirres by F, A, Br, CN, N2,
(Cl-Cs)-alkyl, O(CG-C5)-alkyl, S-(C-Cs)-alkyl,

(C2- C$D fabkeny()H h@ @741 (@ch)yﬁkﬁ%lr I@ttcl-cs) alkyl where alkyl may
CoO(G-A4)-al enzoy NFZ,

NH- cbe@éashalt@mormh@(@ce@ﬁ ;ﬁ/uoyBy,z

P(O) (O (A-A4)-alkyl)2 or heteroal kyl, where al kyl

and al kenyl maybe substituted nore than once by F, d,

Br, CEOR, ChBrQQ0,,(CN r-@kkatkyl, where sl Ak bk lsubstituted more
heterocycllc saturat or unsaturated 4- to

7- e é’@c‘ﬂ’)ﬁgs & may conprise up to 3

heteroatons N, O or S as ring nmenbers, where the ring
may be substituted by F, G, Br, CN, N2,

(G - CH) eralCy)-alkbd; COCH, COO(CI C4)- alkyl; and the
physiologically tolerated salts thereof. A conpound of
the formula | as clainmed in claim1l or 2, wherein the

o (G PRI PIE R b SR B bty G O
vx,her eNﬂae@l-Cﬂ)ﬂM@-éﬂbﬁtg}ﬂkYb 8-(0y-G)-akyR(Q-€5)-dkenyBr(C;-C)-

ac?ma%l}/yl @Qﬁd Wl AN beGAT benzoyl, NH,, NH-(Cy-Co)-alkyl,

N-((C1-C¢)-alkyl);, P(0)-(O-(Cy-Cy)-alkyl), or heteroalkyl, where alkyl and
alkenyl may be substituted more than once by F, Cl, Br, COOH, or
COO-(C,-Cy)-alkyl;

- heteroalkyl heterocyclic, saturated or unsaturated 4- to 7-membered ring which may

20

25

30

comprise up to 3 heteroatoms N, O or S as ring members, where the ring may
be substituted by F, Cl, Br, CN, NO,, (C;-C4)-alkyl, OH, COOH, COO-(C;-Cy)-
alkyl;

with the exception of compounds of the formula I in which the radicals simultaneously have

the following meaning:

X equal to N, R1 equal to OH, R2, R3, R4, RS and R7 equal to H and RS equal to

unsubstituted phenyl;

and the physiologically tolerated salts thereof.

2.

Rl

A compound of the formula I, as claimed in claim 1, wherein the meanings are
| OH, O-(Cs-Ce)-alkyl or O-(C;-Ce)-alkyl-OCO-(Cy-Ce)-alkyl;

- H, (C1-Ce)-alkyl or phenyl;
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R3

R10

- Ril

R4

R6

R7

R&

NH (Cl-C6)-alkyl or NN((Cl-C6)-alkyl)2i 20 R4 25 R6
CR4; H (A-C6)-alkyl; H_F, d, (C-C6)-alkyl; H,

R7 H, R8 phenyl, where phen may be substituted up to
five times by F, Cd; 30 and the physiologically
tolerated salts thereof. 4. A conmpound of the fornula

| as clained in one or nore of clains 1 to 3, in which
t he r‘(@msﬁgﬁcyﬁ(ﬁ;ﬁﬂ HleldMhoy1 Pk T&@h‘eﬂ&lkwhcre%ﬁlay be
phenyl, where phenyl is substitu

COO- ( @yb:@ggtﬁg by yﬁ ang ywhergplepyl Wpy_[glymay be substituted by R10;

NH;, NH-(C,-Cg)-alkyl, N-((C;-C¢)-alkyl),, COOH, COO-(C;-Cs)-alkyl,
(C5-Cy)-cycloalkyl, heteroalkyl, heteroaryl, O-phenyl or phenyl, where phenyl
and heteroaryl may be substituted by R11;

F, Cl, Br, (C;-Cs-alkyl), 0-(C,-C)-alkyl, COOH, COO-(C;-Ce)-alkyl, NH,,
NH-(C;-Cs)-alkyl or N-((C1-Ce)-alkyl)s;

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

C-R4 or N;

-H, F, C], Br, OH, NO,, CN, (C;-C¢)-alkyl or O-(C;-Cg)-alkyl, where alkyl may
be substituted more than once by F, Cl or Br;

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

. H, F, Cl, Br, NO,, CN or (C;-Cg)-alkyl, where alkyl may be substituted more
- than once by F, Cl or Br; |

H or (C;-Cg)-alkyl;

- pheny}, where phenyl may be substituted up to five times by F, Cl, Br, CN,

NO,, (C;-Cg)-alkyl, O-(C;-Cg)-alkyl, S{C;-Cg)-alkyl, (C-Cs)-alkenyl, (C3-C7)-
cycloalkyl, CO-(C,-C4)-alkyl, phenyl, benzyl, benzoyl, NH;, NH-(C,-C¢)-alkyl,
N-((C1-Cg)-alkyl)z, P(0)-{O-(Cy~Cy)-alkyl); or heteroalkyl, where alkyl and

~ alkenyl may be substituted more than once by F, Cl, Br, COOH, or o
~ COO-(C-Cy) -alkyl; :
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H (CG-0C6)-allcyl; F, d, (G-C6)-alkyl; H R7 H 20
R8 phenyl, where phenyl is substituted one to five
times by F, d; and the p iologically tolerated
salts thereof. 5. A conpound as clainmed in one or nore

| Qi : 0 e _as dj cament ., 25, 6. A, .
heterodicyf « BellFochelif situieRia e RTmTREH 58 TFRiombetet e fhish my
cl ai medmfisOietod hdt®rostoads N,& 8t s fing thethberk, where the ring may
nmedi canent conpri sing _one or nore of the conpounds as
1 ai b SbstiBfe B Frich BEGEN, HOscCaiGretiyh O GABTCOOH(C1-Co)-
| east , ot her active ingredient. 8. The nedi canent
as clarméd in claim7, wherein the other active
i ngredi ent conprises one or nore antidiabetics,
hypogl ycem c active ingredjents, HMGECOA reductase
and thPﬁﬁYSé‘PIP%‘F%l,lyt@ ted salisShersef- absor ption i nhibitors, PPAR
gamma agoni sts, PPAR al pha agoni sts, PPAR al pha/ gamma
agoni sts, fibrates, MIP inhibitors, bile acid

3. aAsompbinhof the fdvixtube kas oCHEmRd imélaii 1 or 8, whekinrthe inganings are

bil e acid adsorbents, LDL receptor inducers, ACAT
inhibitors, antioxidants, |ipoprotein |ipase
R1, 1 nhi DOIO(CATR- AR (E VeI E0L@) o alye] ene
" synthetase i nhibitors, ['ipoprotein(a) 5 ant a oni st s,
| i pase inhibitors, insulins, sulfonylureas,
-biguag%des, nmeglitinides, thiazolidinediones,
a- gl ucosi dase inhibitors, active ingredients which act
on the ATP- dependent potassium channel of the beta
cells, CART agonjsts, NPY agonists, M4 agonists,
R3  orexi phenybrivheraphausl mgy be sebstingedbypBdei st s, CRF

agoni sts, CRF BP antagoni sts, urocortin

RI0 F, Cl, Br, (C;-Cg-alkyl), O-(Cy-Cg)-alkyl, COOH, COO~(C;-Ce)-alkyl, NH,,
- NH-(C;-Cg)-alkyl or N-((C;-Cg)-alkyl),;

X | C-R4;
R4 H, (C;-Cg)-alkyl;
lRS ' H, F, Cl, (C,-C¢)-alkyl;
R6 H
.. R7 ‘Ik
R8.. ' phenyl, where phenyl may be substituted up to five times by F, Cl;

30

R .and_ the physiologically tolerated salts thereof.

- 4. A bompound of the formula I as claimed in one or more of claims 1 to 3, in w_hibh the

meanings are
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agoni sts, (33 agonists, MSH (nel anocyte-stinmul ating
hor none) agoni sts, CCK agonists, 10 serotonin reuptake
i nhibitors, m xed sertoningpgic and noradrenergic
conpounds, 5HT agoni sts, bonbesin agonists, galanin
ant agoni sts, growth hornones, growh hornone-
rel easi ng conpounds, TRH agoni sts, uncoupling protein
R1 2 or 3HWtACHHkyil eptin agonists, DA agonists
(bronocriptine, Doprexin), |ipasel/anylase inhibitors,
PPAR nodul ators, RXR nodul ators or TR-(3 agonists or
R2 anphehﬁnines. 15 9. The use of the conpounds as-
clained in one or nore of clains 1 to 4 for producing
a nedi canment for reducing blood glucose. 10. The use
of the conpounds as clained in one or nore of clains 1

- R3 to 4 peenybrdhesepirgyhis spbstifeied biRdAt for the treat ment

of type Il diabetes. 11. The use of the conpounds as
clainmed in one or nore of clains 1 to 4 for producing

R10 a nmedOaHpDOOL@-CHealidyt;eat ment of di st urbances of
l'ipid and carbohydrate netabolism 25 12. The use of
t he conpounds as clained in one or nore of clains 1 to

X 4 for oppgducing a medi cament for the treatnment of
arteriosclerotic manifestations. 13. The use of the
conpounds as clained in one or nore of clains 1 to 4

- for p cj.ng _medi canent for the treatnent of

R4 insul?ﬁﬂaﬁésgﬂgﬂce. 14. A process for producing a
medi canment conpri sing one or nore of the conmpounds as

_ 79 clainmed in one or nore of clainms 1 to 4, which

R5 conpr Fsek (-Garglkvie active ingredient with a
pharmaceutically suitable carrier and converting this
m xture into a formsuitable for admnistration

R6 H;
R7 H;

R8 phenyl, where phenyl is substituted one to five times by F, CI;

and the physiologically tolerated salts thereof.

- 5. A compound as claimed in one or more of claims 1 to 4 for use as medicament.
6. A medicament comprising one or more of the compounds as claimed in one or more of
. claims 1 to 4.
7. A medicament comprising one or more of the compounds as claimed in one or more of

30

claims 1 to 4 and at least one other active ingredient.

8. The medicament as claimed in claim 7, wherein the other active ingredient comprises

- one Or more

“antidiabetics, hypoglycemic active ingredients, HIMGCoA reductase inhibitors, cholesterol
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absorption inhibitors, PPAR gamma agonists, PPAR alpha agonists, PPAR alpha/gamma
agonists, fibrates, MTP inhibitors, bile acid absorption inhibitors, CETP inhibitors, polymeric
bile acid adsorbents, LDL receptor inducers, ACAT inhibitors, antioxidants, lipoprotein lipase
inhibitors, ATP-citrate lyase inhibitors, squalene synthetase inhibitors, lipoprotein(a)
antagonists, lipase inhibitors, insulins, sulfonylureas, biguanides, meglitinides,

thiazolidinediones, a-glucosidase inhibitors, active ingredients 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-p agonists or amphetamines.

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

medicament for reducing blood ghucose.

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

medicament for the treatment of type II diabetes.

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

" medicament for the treatment of disturbances of lipid and carbohydrate metabolism.

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

medicament for the treatment of arteriosclerotic manifestations.

" 13, The use of the compounds as claimed in one or more of claims 1 to 4 for producing a

- medicament for the treatment of insulin resistance.

- 14. A process for producing a2 medicament comprising one or more of the compounds as
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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.




