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are-suitable for the production of medicaments for the prophylaxis and
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(57) Zusammenfassung: Verbindungen der Formei (1) eignen sich zur
Herstellung von Arzneimitteln zur Prophylaxe und Therapie von Erkran-
kungen. an deren Verlauf eine verstirkte Akuvitst von NFkB beteilipt
ist. Die Verbindungea sind spezifische Inhibitoren der tkB-Kinose.
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' [ in the cytosole of cells,
- -2, TNFa or 'IL-6. NFKB IS p_resen_t In : :
2zrr:3:_eiédl \I7\A th its naturally occurring inhibitor |KB. The sti rlMay 204of

[ hosphoryl ation and
xanpl e by cytokines, leads to the p _
CE{J!SZ’ uéﬁt f O|rorgt egPyt [ cydegr adation of IKB. This proteolytic die%[ gd?thgon
iseads.qto the activation of NFKB, which subsequently mgrates .

nucl eus of thdVO01/307Z74 therﬁ activ?éezr?hlr?[ Igg ?:Jrr:b%eoégﬁé)ﬁéll‘l%%tory
' ders such as rheumato : _ _ .
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Ioli sease or at ﬂm ipioherosis, NFKB is activated beyce)pdt}]e(raagg oextent.
-inhibiti of NFKB is also of benefit in cancer ,
-erPrSI olyggI '?Ihtelrgnfor the reinforcement of the cytostatic therapy. It was

possibl e to sRBSTHUTEDANDOIES FOR MODLLATING NEREPABTGOIds. sallcylat es
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ngfgr‘?glsayrgnklnovm \?mi ch specifically inhibit . i KB kinase. In an attenpt
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proteolytic degradation of IkB. This proteolytic degradation leads to the
activation of NFkB, which subsequently migrates into the nucleus of the cell
and there activates a large number of proinflammatory genes. -;_f’
In disorders such as rheumatoid arthritis (in the case of inflammation),
20 osteoarthritis, asthma, cardiac infarct, Alzheimer's disease or athero-
sclerosis, NFkB is activated beyond the normal extent. The ‘inhibition of
NFKB is also of benefit in cancer therapy, since it is employed there for the
reinforcement of the Cytostatic therapy. It was possible to show that
- pharmaceuticals such as glucocorticoids, salicylates or gold salts, which
- 25  are employed in rheumatic therapy, intervene in an inhibitory manner at
various points in the NFkB-activating signal chain or interfere directly with
the transcription of the genes. _
The first step in the signal cascade mentioned is the degradation of IkB.

This phosphorylation. is regulated by the specific IkB kinase. To date, no
30 inhibitors are known which specifically inhibit IxB kinase,

in an attempt to obtain active compounds for the treatment of rheumatoid
arthritis (in the case of inﬂémmation), osteoarthritis, asthma, cardiac infarct,
Alzheimer’s disease, carcinomateous disorders (potentiation of cytotoxic
35 therapies) or atherosclerosis, it has now been found that the indole

derivatives according to the invention are potent and very specific inhibitors
of IkB kinase. ' |



in which Dis -C(O-, -S(O- or -S(0)2-, is, is . hydrogen or
-(CG-C4)-alkyl, 10Ris RR9 isl. 2. 3. 154. 20 25 30 or the chmrmef gudsstic
radical of an am no acid, aryl, where aryl is unsubstituted or substituted,
heteroaryl having 5 to 14 ring nenbers, where heteroaryl is unsubstituted
or substituted, heterocycle having 5 to 12 ring nenbers, where

het erocycl e ﬂ@sﬁﬁgﬂbb@mmlmnﬂbmmp@mh&ﬁ%heﬁﬁﬁnm@r -(CL-Cg)-al kyl, where

al kyl is stralght chain or branchgd and is unsubstituted or nono-, di- or
trisubstituted, independentI)y of gnhe another, by 4.1 aryl, where aryI S
unsubstituted or substitutel, 4: heteroaryl having 5 to 14 ring .nenbers,
where heteroaryl is unsubstigt ﬁ%stituted, . 4.3 heterocycle havi ng -

5to 12 ring menbers, WRhere he,cle is upsubstituted or substituted,

4.4 -ORL0 4.5 =0, 4.6 hal odgp < 4.8 -CF3, 26 May 2004 3 4.9
-S(Ox-R 10 , where'x is thellnteer zelf'o, 1 or 2, 4.10 C(O -0 R10,

RS Rt

and/or a stereo:somenc form of the ‘compound of the formula 1 andfor a
physmlogtcal!y acceptabl? salt of the com 4pound of the formuta I, where
5 oneofthe substutuents R, R R and R is a radical of the formula Il

\\ /' Z
S b | )
. N - , R’.’
. . RB
in which Dis —G(O)-, -S(0)- or —S(0)s-,
R; is.  hydrogen or -(C1-C4)-alkyl,
R9 is R or the characteristic radical of an amino acid,
10 . R™is 1. aryl, where aryl is unsubstituted or substituted, '
2. heteroaryl having 5 to 14 ring members, whére
heteroaryl is unsubstituted or substituted,
3. heterocycle having 5 to 12 fing members, where
" heterocycle is unsubstituted or substituted, or
16 s 4, ~-(C1-Ce)-alkyl, where alkyl is straight-chain or

branched and is unsubstituted or mono-, di- or
trisubstituted, independently of one another, by
41 aryl, where aryl is unsubstituted or

. _ : . Substituted, o

20 . 4:2  heteroaryl having 5 to 14 ring members,
where heteroaryl is unsubstntuted or
substituted,

4.3 heterocycle having 5 to 12 ring
members, where heterocycle is

25 ' unsubstltuted or substituted,
44  -O- R
45 =0,
_ : 4.6 halogen,
o £ 47  -CN,
30 _ 48 -CFg,



- -N(R10)2, 4.12 -N(R1Q 2, 4.13 -(C3-C6)-cycloal kyl, 4.14 radical
gi‘ 1tlhec1£((3rml(a ??I O Rya '10 f)r Qzl 15 radical of the formula R?@)'VEEEI 290425 30
35 R10 is a) hydrogen, b) -(Cl-C6)-al kyl, where alkyl is unsubstituted or
nono- to trisubstituted, . independently3of one another, by 1. aryl,. 2.
heteroaryl having 5 to 14 ring nenbers, 3. h@berocycle haV|ng 5to 12 ring
menmbers, 4. hal ogen, 5. -N-(CldGaﬁn aI-BQ(l))x-ghe,rwhegeﬁzslﬁIgesa?:mtﬁE ggfy_erozero I
or 2. and al kyl is unsubstituted or n i - or
mdependentlyy of one anot her, by, hal og‘gnz'or C(O-0H, or 6. -C(O- (?_I
c) aryl, d) heteroaryl having 5 6184 = (@)—ﬁbﬁbers or e) heterocycle la

having 5 to 12' ring menbers and, 449 th%O ﬂﬁﬁ1 ((31;?%(2) e;?l g is . 1. aryl,

i ndependently of one anot her, has t he _ |
wherg arﬁ] |Z unsubstituted or sub3ZitolNER, )2.2 heteroaryl having 5 to 14
ring menbers, where 413 -(C3-Cg)-cycloalkyi, '
4.14 radical of the formula
- .R10

| R10
-

“R10
_ . or
1o | : 4.15 radical of the formula
| —— R10
R10 is a) | hydrogen,
' ‘ b)  ~(C1-Ce)-alkyl, where alkyl is unsubstituted or
_ mono- to trisubstituted, independently of ocne
15 another, by
- 1. aryl,
2. heteroaryl having 5 to 14 ring meimbers,
3. heterocycle having 5 to 12 ring members,
4, halogen,

20 5. -N-(C1-Cg)n-alkyl, where n is the integer
zero, 1 or 2.and alkyl is unsubstituted or
mono-, di- or frisubstituted, independently
of one another, by halogen or by

. - -C(0)-OH, or

25 .~ 6. -C(O)-OH,

c)  aml, | _

d)  heteroaryl having 5 to 14 ring members or

e) heterocycle having 5 to 12 ring members and,

in the case of (R )y, R, independently of one

30 . another, has the meaning of a) to e), | '

Zis . 1. aryl, where aryl is unsubstituted or substituted,
2. heteroaryl having 5 to 14 ring members, where
heteroaryl is unsubstituted or substituted,
3. heterocycle having 5 to 12 ring members, where
35 -~ heterocycle is unsubstituted or substituted, or



havi n to 12
heteroaryl is unsubstituted or substituted, 3. heterocycle
ring men%:l)ers where heterocycle is unsubstltut ed or substltutz@&’?aY&OOEG May

4. O-RlL 1, where R 1is 1. -0-R10or 7 $ 2. -N(R10)2, or R
2284Rg for mqtz)get her with the nitrogen 4tom and carbon atomto whi chI 5h
they are each bonded, a heterocyclic rlqg of the forrrula Ila, iINz (EI)Rl(l
a) AX,Yto ]15 20 25 30 3%kt he Cé@)-(fhl wBdre , in which D, ZanCH2 5
are as defingﬂ ijg formula 11, Al.tsaruqr atomor the radical 5 X
i's an -oxygen atom sulfur atom ni'trogenh afgomor. the radical -CHY-, S
an oxygen ato sul fur atom nitrdbgen -dN{&n ¢, orhe radical - CH2- |s

or__wher
Cooeuner 4o 2 ERE e el s 4 il 0 AR rt O o RS L
ring syst m yn%r@ %@cmbomdeck a hetemeyelic ring afdhéfornadlatiiagont ai ns

| fur or nitrogen atomif
t han one oxygen atom X is not an oxygen at Su | _
Ais a nitrogen atom contains not one Stﬁ fu_r atom contains 1,

tom do, not occur
2, 3 or 4 nitrogen atons and vvhere an en and s a
at the sane tine, where the ring syster‘ﬂf rmed by N, A X, Y, B and the
carbon atomis

in which D,ZandR"" are as defined in formula |1,

’ Ais  anitrogen atom or the radical -CHo-,

Bis an oxygen atom, sulfur atom, nitrogen atom or the

10 - "~ radical -CHa-,
Xis an oxygen atom, sulfur atom, nitrogen atom or the
radical —CHa-,
Yis absentorisan oxygen atom, sulfur atom, sulfoatom or
the radical ~CHas-, or . _
15 ‘ X and Y together form a phenyl, 1,2-diazine, 1,3-diazine or a

1,4-diazine radical,

where the ring system formed by N, A, X, Y, B and the carbon atom

contains not more than one oxygen atom, X is not an oxygen atom, sulfur

or nitrogen atom ifAis a nitrogen atom, contains not more than one sulfur
20 atom, contains 1, 2, 3 or 4 nifrogen atoms and where an oxygen and sulfur

atom do. not occur at the same time,

where the ring system formed by N, A, X, Y, B and the carbon atom is

unsubstituted or mono- to trisubstituted, independently of one another, by

(01 -Cg)-alkyl, unsubstituted or mono- to disubstituted by

25 1.1. -OH,
1.2, +(C4-Cg)-alkoxy,
1.3. halogen,
1.4. -NOg,
1.5. -NHg,
30 1.6. -CFj3,
1.7 methylenedioxy,
1.8 -C(O)-CHa,
1.9. -CH(O),
_ 1.10. -CN,
35 1.11. -C(0)-OH,



unsubstituted or nono- to trisubstituted, independently of one another, by
_(Cl-c8)-al kyl, unsubstituted or nono- to disubstituted by 1.26May2804 1 3,
1.4. 1.5. 1.6. 1", 7 1.8 1.9. 1.11. -OH -(C1l-C8)-al koxy, hal ogen,
-N®2, -NH2, -CF3, nethylenedioxy, -C(h-CH3, -CHO, -CN, -C(O-OCH .26
May 2004 5 1.12. -C‘O) N2, 1.13. (C -C4)-al koxycarbonyl, 1.14. phenyl,
1.15. phenoxy, 5 11146 -G )TQ’I)HZ: 1.17. benzyloxy or 1. 18 tetrazolyi, or

whi ch they
1.19. -OH 10 . R8 a3.Z (EQLcn} 8)@}0'%‘?&5 th the carbon atons to
each are bonded 1a1‘£1et(‘;"(r?oc?)ﬁs ring 'ﬁ‘l the formula Ilc, 0 Rio

pheny
- 1.15. phenoxy,
5 1.16. benzyl,
1.17. benzyloxy or
1.18. tetrazolyl, or
1.19. -OH

10 R and Z form, together with the carbon atoms to which they each are
bonded a heterocyclic ring of the formula lic,

_ )
N R10
\D/I I‘il/ (lic)
Rir. w
N
. . _ 7 .10 . .
in which D,R" and R are as defined in formula I,
Tis an oxygen atom, sulfur atom, nifrogen atom or the
- 15 radical -CHa-,
Wis an oxygen atom, sulfur atom n:trogen atom or the
radical —-CHo-,

Vis absent or is an oxygen atom, sulfur atom, nitrogen
_ atom or the radical —CHp-, or '
20 T and V or V and W together form a phenyl, 1 2—d|azme 1,3-
diazine or a 1,4-diazine radical,
where the ring system formed by N, T, V, W and two carbon atoms
contains not more than one oxygen atom, not more than one sulfur atom
and 1, 2, 3 or 4 nitrogen atoms, where an oxygen atom and sulfur atom do
25 not occur at the same time, and where the ring system formed by N, T, V,
W and ftwo carbon atoms is unsubstituted or mono- to trisubstituted,
independently of one another, by the substituents defined above under 1.1.
fo 1.19,, '
and the respective other substituents R1, R2, R3 and R4 independently of
30 oneanotherare |
' . hydragen,
2 halogen,
3. aryl, where aryl is unsubshtuted or substltuted
4 heteroaryl having 5 to 14 ring members, where heteroaryl is
35 unsubstituted or substituted,



R7 T"wvWin which D R7 and R10 are as defined in formula Il, T.is an _oxygen
atom sulfur atom nitrogen atomor the 15 radical -CH2-, W P N@YWgen
atom sulfur atom nitrogen atomor the radical -CH2-, V is absent or is
an oxygen atom sulfur atom nitrogen agomor the radical -CH2-, or 20 T
and V or V and Wtogether forma phenyl, 1,2-diazine, 1,3- diazine or a

1, 4-di azi ne radical, \/\Ah@ta"ocmlerha\g'lgS&tbem riagedmnerd), wﬁe,—evhe 14 Wo
carbon atons contains en atom not 'nore than one
sul fur atom and 1 2, |§8 lﬁ%tﬁli"{epad&esﬁ%g @‘rytr%g where an oxygen at om and

sul fur atom do 256 not oeuCekalkyhe same time, and where the ring system
formed by N, T, Vg gltwo carbon atons is unsubstituted or nono- to .
trrsubst&ut ed, |ndepen émly of one another, by the substituents defined
above under 1.1. Sto 1-9R and the respective other substituents Rl, R2,
R3 and R4 |ndepengently|\jgtﬁ1 0 one another are .1. hydrogen, 2. halogen,

3. aryl, where ar ‘ot ut ed or substltuted 4. heteroaryl having 5
to 14 ring merrberi‘b e#&?)me‘%ero\é(h?feKéSﬂGSlﬂtﬁgﬂlwm,thoeﬂ or substituted,

26 I\/ay 2004 6 5. We¢feroghgl e having 5 to 12 ring nmenbers, where het erocycle
s 10 L5 un?ubst hWh:‘Ied or substituted, -(Cl-0C6)- aI kyl, -CN, -0-R10,
é%o

-N(R10)2 - X|sthe|nteger zero, | or 2, or
-OH or
6 3. =0, and
_ RYis 1.  aryl, where aryl is unsubstituted or substituted, ‘
T 2. heteroary! having 5 to 14 ring members where heteroaryl is
- unsubstituted or mono- to trisubstituted, or
15 3. heterocycle having 5 to 12 ring members. where heterecycle

is unsubstituted or mono- to trisubstituted.
A preferred compound of the formula lis one where
one of the substrtuents R1 R2 R and R is a radical of the formula Il, in
20  which
Di |s -C(O)-,
-R is hydrogen or -(C1-C4)-alkyl
R is. 1. ~(Cq-Cg)-alkyl, where alky! is straight-chain or branched and
is mono- or disubstituted, independently of one another, by
25 ' 1.1 heteroaryl having 5 to 14 ring members, where
- heteroaryl is unsubstituted or substituted,
1.2 heterocycle having 5 to 12 ring members, where
'heter%:ycle is unsubstituted or substltuted

1.3 -O-R _
30 1.4 -S(O)x-R » where x is the integer zero, 1 or 2,

1.5 -N(R )2,
1.6 radical of the formuia

R0

R10
=
R10

or

3B 1.7 radical of the formula




-CF3, hydrogen, -OHor =0, and aryl, where aryl, is unsubstituted or
substitﬁt ed,g heteroaryl having 5 to 14 ring menbers, where heP8Mmr3A04i s
unsubstituted or nono- to trisubstituted, or 15 3. heterocycle having 5 to
12 ring nenbers, where heterocycle is urysubstltut ed or nono- to
trisubstituted. A preferred conpound of the fornula | is one where one of
the substituents Rl, R2, R3 and R4 is a radi ca—oF—the-Rrula Il, in 20
which Dis -C(O-, R7 is hydrogen or -(Cl-¢4)-alkyl, R8is 1. _
-(Cl-A4)-al kyl, where abkyl is strai ghttghal n orzgringhﬁgt 2Pgarlyls Eg\r/llo;]gorS
[ [ I n en ne .anot her

?gsggs“;;tﬁg@er?p 353“9%&9 08 Icrag'ctﬂllgtlﬁétqmlﬂf’&?"ﬂ)r substi tut ed,

-1. 2. hetero&clse havifd 5 to 12 ring menbers, where heterocycle I's

unsubsti tgit ed or bsti Q ) 10, where: X t he
i nt eger zyer 0, o?zuz iég%gﬂ(%i()ﬁf‘%ﬁ% aﬁg’& '%aﬁtraﬂéh? 9%@"? Wrﬁfﬁﬁch@@)’ﬂg RO
or 35 1.7 radl cal of tineindepentianth okmye2fdthér,omona-, dis drftﬁsubsntuted
characteristic radical an amno acid, R9 is 1. R8, 10 4 ,

Cl-C4)-al kyl, where al’kyl is straight-chain or branched and is,
|§1depenélently of one ardf heratyhwyhere atyl-is oinsubstitstesbor substifuted,

. 2.2  halogen,
0 . 23 -CNor
o 24 —CFzor
. 3. aryl, where aryl is unsubstituted or substituted,
R10 is a)  hydrogen, .
' b) -(C1-Ce)-alkyl, where alkyl is unsubstituted or mono- to
15 - trisubstituted, independently of one another, by
' 1. aryl,
2. heteroaryl having 5 to 14 ring members,
3. heterocycle having 5 to 12 ring members,

. 4. halogen, '

20 5. -N-(C1-Cg)n-alkyl, where n is the :nteger zero, 1
or 2 and alkyl is unsubstituted or mono-, di- or
trisubstituted, independently of one another, by
haldgen or by' ~C(0)-0OH, or

6. -C(0)-OH,
- 25 - C) aryl,
}' d)  heteroaryl having 5 to 14 ring members or
e) heterocycle havm1g 5 to 12 ring members and,
in the case of (R )2, , independently of one another, has
the meaning of a) to e),
30 Zis 1. 1,3,4-oxadiazole, where 1,3,4-oxadiazole is unsubstituted o

mono- to tnsubst:tuted by -NH2, OH or -(C1-C4)-atkyl or
2. -C(O)- R |n which
R11 is 1. -0O- R or
_ 2. -N(R )2, or :

35 R and R8 form, together with the nitrogen atom and carbon atom fo which
they are each bonded, a ring of the formula lla selected from the
group consisting of pyrmole, pyrroline, indole, pyrrolidine, pyridine,
piperidine, piperylene, pyridazine, pyrimidine, pyrazine, piperazine,



[ [ | ogen, 2.3
where aryl is unsubstituted or substituted, 2.2 ha
?%szg arg!h -CF3 or %. aryl, where aryl is unsubstltuted or 26Meid00ded, R

[ . - | is unsubstituted or
s 15 20 a hydrogen, b) -(Cl-C6)-al kyl, where alky

hnno- to %risﬁbstituted, i ndependent | y gf one another, by 1. aryl, 2.12
heteroaryl having 5 to 14 ring nenbers, 3. heterocycle having .5 to

ring menbers, 4. pysdagen, imidadbleCl- %ﬁoﬁ%tﬁ%l Ol_rﬁﬁ'agf&lngér.' StpE P&p‘d@%e 3[ ed,

2 d i,S _unsubsti tu
fﬁ&gpendeg[ ly g? (@LA%MH& 6329181 ogBHIiBR, byisoramleOH, 2dsoazoligiig, - OH

25 ¢) aryl, d) hetlmoytﬂmbawmgr;ﬂmlmem lfsbﬂﬁaimébertgd%%éa) Iﬁsﬁéa%gﬁ glnte?y

e . of
havi ng45 to 12 rhg,gngﬁ,ﬁg &ghﬁlﬁa é Itqegaiéyth:@;phgm% |11dazolg guinelifieazol e,

of one anot her,

where 1, P 4- oxadi &#laAdle,i s phthalesine, ut equinazolifg)0- Qﬁinbkélﬁ'léjs“ﬁt%g@%fbo or 7
i

-SNEZ -Olzll( Oeroi (ZCIOFA%%SWIQMJMH%’ 'S%q%%@b?heﬁ %ﬁh )fa:*ﬁ'aﬁ\aczc%e%'%tdﬂ% and

carbon atom to whi€lfAZal®ey arexagiazolonesied, alsoxamloﬁe? he fOfrIEZbﬁ)Hésa

sel ected from t heoxgdiazelidiRedibhbs ”ﬁ‘lé?oleQV ﬁﬂ!hea gy&lrl.[p%il Lﬂgd ‘Mr - gN,,,e

m 22: Ingl ngl pe?l;'zfi‘rks& 056% %@2?%4) Es? y-e;deroxypyrroleé 4-diones, 5-oxo-
10 . 1,2,4-thiadiazoles and tetrahydrousoqumolme or
R8 and Z form, together with the carbon atoms to which they are each
bonded, a ring of the formula llc selected from the group consisting
of pyrrole, pymoline, pyrrolidine, pyrldlne piperidine, piperylene,
pyridazine, pyrimidine, pyrazine, plperazme pyrazole imidazole,
15 pyrazoline, 1,3.4-oxadiazole, lmldazolme pyrazolidine,
imidazolidine, oxazole, isoxazole, 2-|soxazokd|ne isoxazolidine, :
morpholine, isothiazole, thiazole, isothiazolidine, tetrazole,
thiomorpholine, indazole, thiadiazole, benzimidazole, quindline,
triazole, phthalazine, quinazoline, quinoxaline, purine, -pteridine,
20 indole, tetrahydroquinoline, triazolones, tetrahydroisoquinoline
1,2,3,5-oxathiadiazole  2-oxides, oxadiazolones, isoxazolones,
oxadiazolidindiones, triazoles, which are substituted by F, -CN, -CF3
- or -C(0)-0-(C4-Cy)-alkyl, 3-hydroxypyrrole-2,4-diones, 5-oxo-1,2,4-
thiadiazoles and isoquinoline, and
25 the other substltuents R‘l R2 R3 and R in each case independently of
‘one another are

1. hydrogen,
2 halogen, ,
3. aryl, where aryl is unsubstituted or substituted,.
30 4 heteroaryl having § to 14 ring members, where heteroaryl is
unsubstituted or substituted,
5. heterocycle having 5 fo 12 ring members, where heterocycle
is unsubstituted or substituted, or
6. ~(C1-Ce)-alkyl,
35 7. -CN,
8. -CF3,
9. -oR'

10. -NR'")y, or



pyrazol e, imdazole, pyrazoline, imdazoline, pyrazolidine, imdazolidine,
oxazol e, purine, isoxazole, 2-isoxazolidine, isoxazolidine, ABMaYRGOde,

i sot hi azol e, thiazole, thiadiazole, benzimdazole, thionorpholine,

i sot hi azol i di ne, indazole, quinoline, 5gtriazole phthalazinel 10 I ,
gumazo me, qui noxaline, pteri |ne t et rahydroqui nol i ne, isoquinoline,

1, 2, 3, 5- oxat hi adi ol e-S{@)g-tﬂbs wheeed kdg theint@y@dierg Ol ¢pgs, i soxazol ones,
triazol ones, 5}|>§acﬂ %elr@ dI ones, - triazoles, which are'substituted by
"F, -CN, y@f '? 1-C4) - aI kyl, 3- hydroxypyrrole 2,-4-di ones,

5- oxo- 1, 2 4R hISadlhzolphenyhmﬁrm—rcﬂ'fdldulﬁatﬁm ddpefidefifly &
t oget her vmth t he carbi)& atons to which they are géyglh %nfg@g %Jtﬁ%g]o

the formula lic select fromthe group consisting of pyrrole, pyrroline,
pyrrolidite, pyridine, 1¢ peF-CUI ne, piperylene,  pyridazine, pyrimdine,
pyrazine, piperazine, Ryfazoh é; m dazol e, 15 pyrazoline, 1, 3, 4-oxadi azol e,
i m dazoline, pyrazolidine, |n? azol i di ne, oxazole, isoxazole,

2-i soxazol i di ne, isoxaid i dhagemor phol i ne; isothiazole, thiazole,

i sothiazolidine, tetragge, _Ot,;iaffbrmr phol i ne, indazole, thiadiazole,

benzi m-dazol e, qui noli ?%n triamgpl e, phthal azi ne, quinazoline, quinoxali ne,
purine, -pteridine, 1 dor!ﬂ(Rt a8 ahﬁdroqw nol i ne, triazol ones,

t et rahydii soqui nol i ne1 6 1, NB- @ Rt i adi azol e 2-oxi des, oxadi azol ones,

I h F,
R e, g(gﬁxyﬁ%' ;é;g;w:@;r;gzrz:;;m = b
5-o0x0-1, 2, 4-- thi adi azofl 8s ar(d(o Rahld;m ine, and 25 the other substituents
R, RRZ, R3 and R4 in e?%h nde&ep& tly of one another are 1
hydrogen, 2. hal ogen, F{}l i S unsubstituted or

substituted,. 30 42bhehetewaty! héeini g to 1f40r|ﬂ|é rhbﬁ%e'ﬂ@”ﬂﬁéfe g é -
het er oar. i's unsubst S titut e havl to 12
ring ner.rlt?er s, where hepéér’%%gc@éd #?’ﬁaﬂguéﬁt P g’f%@’shﬁ‘%@bmepenéan v of
' one another, by the substituents defined above under 1.1 to
1.9 or ' -
3. heterocycle having 5 to 12 ring members, where heterocycle
is unsubstituted or mono-, di- or trisubstituted, independently
20 -of one another, by the substituents defined above under 1.1
' fo 1.9.

A particularly preferred compound of the formula | is one where
one of the substituents R, R”, R” and R4 is a radical of the formula I, in
25 which

Di IS -C(0)-,
R is hydrogen,
Zi lS -G(0)-OH or -C(0)-NHg,
. R is 1. -(C1-C4)-alkyl, where alkyl is straight-chain or branched and
30 is mono- or dlsubstltuted independently of one another, by
11 -S(O) R where R1° is as defined below,
1.2 -N_(R %), where R is as defined below, or
1.3  pyrrole or
10 2. is the characteristic radical of an amino acid,
35 R'is a) hydrogen,
b) -(C1-Cs)-alkyl, where alkyt is unsubstituted or mono- to

_trisubs_tituted, independently of one another, by
hallogen,



-(g - -alkyl, 35 7. -CN, 8.. -CF32 9. -OR10 10. -N(R10)2, or 26
IE\S/iay (2(?04C8) ?1.y-S(O),, _R10, where x is the i nteger zero, | ép May 2008 i s
hydrogen and R6 is 1. phenyl, nono- or disubstituted, independently of one
another, by 5 1.1 -CN, 1.2 -CF3 or 1.¢ghal ogen, 1. 4 - ORlO_ 1.5
-N(R10)21 10 1.6 -NHC(O-R'. 1.7 -S(O X -R10, where x is the integer zero,

14°Ti ng momber s, where he 1F”‘“"’F“’%*e?‘*‘%‘Lut’ﬁfwﬁt{bﬂﬁ%@ﬂﬁyzﬁoﬂﬁ“89 0t
14 ring nmenbers, where heter -
tri subgt i tuted, independent] 6&6% tt'd%é’ eiyt e <ot rngthers byfi ned
above under 1.1 to 1.9 or &al@?mooe@ql-e‘;hamwg 5 tot 1|2 Liggg [rﬁ[rggrs
{10t or. tr .

.“’RSreSeESLe[ Fﬁyf‘*zeeca PRt - PoBERdBAfo0t Bhe other AR 3he sbewainander

lé.] aFPthLﬂ'IQrthinepr%lbetlttmt&G{rpolan,d f ahdeRT i 'BHCA Laés Hae
V\/nere one ofh gEglbstltuents Rl, R2, R3 and R4 is a radical of the formul a

1, in Dis-C(O R7 |shydrogen Zis -C(O-OHor -C(O-NH2, 8
ydrogen, _

R is phenyl or pyridine, and
R is 1. - hydrogen,
10 2. -(C1-C4)-alkyl, where alkyl is straight-chain or branched and,
: independently of one another, mono-, di- or trisubstituted by
-C(0)-0H, -OH or -C(0)-NHa, or :

3. phenyl, where phenyt is unsubstntuted or mono- to
trisubstituted, independently of one another, by halogen or
15 -(C1-C4)-alky!

The term “ha!ogen” is understood as meaning fluotine, chlorine, bromine or
iodine. ‘The terms- “(01-03)-alkyl", "(C1-Ce)-alkyl" or "(C4-C4)-alkyl" are
understood as meaning hydrocarbon radicals whose carbon chain is
20  straight-chain or branched and contains 1 to 8, 1 to 6 and 1 to 4 carbon
atoms, respectively. Cyclic. alkyl radicals are, for example, 3- fo 6-

membered monocycles such as cyclopropyl cyclobutyl, cyclopentyl or
cyclohexyl. :

25 The term "R” and R® form, together with the nitrogen atom and carbon _
atom to which they are each bonded, a heterocyclic ring of the formula lla",
is understood as meaning radicals which are derived from pyrrole,
pyrroline, pyrrolidine, imidazole, pyrazole, oxazole, isoxazole, tetrazole,

~ isoxazoline, isoxazolidine, morpholine, thiazole, isothiazole, isothiazoline,

30 purine, isothiazolidine, thiomorpholine, pyridine, piperidine, - pyrazine,
piperazine, pyrimidine, pyridazine, indole, isoindole, indazole,
benzimidazole, phthalazine, quinoline, isoquinoline, quinoxaline,
quinazoline, cinnoliné, pteridine, friazolones, tetrazole, 1 12,3, 5-0xa-
thiadiazole 2-oxides, oxadiazolones, isoxazolones, oxadiazolidinediones,

35 triazoles, which are substituted by F, -CN -CF3 or -C(0)-0O- -(C1-C4)-alkyl,

-hydroxypyrrole-z 4-diones,  5-oxo-1,2,4-thiadiazoles, - imidazolidine,
carboline and benzo-fused derivatives of these heterocycles.



-(C1-A)-al kyl, where alkyl is straight chain or branched and is |.is nono-
og di su%)stltﬁt ed, independently of one another, by RI1.1 _S( O) 2RMay 3094 e
R10 is as defined bel ow, 1.2 -N(R10)2, where R 10 is as defined bel ow, or
1.3 pyrrole or 2. is the characteristic qpdical of an am no acid,” 35 R10
is a) hydrogen, b) -(Cl-C6)-alkyl, where alkyl is unsubstituted or nono- to

trisubstitut&He iendeaeﬂdsn@ﬂl&er@fod@ﬁ%saﬁ@a*ﬂnﬁf al%{maﬂé' RifOca I%g{ll\/{aéqugy 10
O ey et | EUROPATBY ha ! GBS 1B Is, i B ?{Sl.gmj( Cemyh @ii(;glgalsnafmef%ase of
|ndependently a
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- (CL- O4) - al floub3etdceorisuBk g, Hfld!éﬂﬁ&‘in r e EEALIETHIrUREN By | -
of 2 C1s o) - EigHs Yepra' i efGiumy Goneising. ok ( gC&)JG'kM'@am ot (G L
car bon dlﬁ)al nalkyl Z(E1sCapea$bkyChﬁlpBrﬁtfullé¥f Ot =z Bl @gé&fcélf@o a%gml) to 6
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1-hydroxyethyl or 2-hydroxyethyl, methylenedioxy, ethylenedioxy, formyl,

acetyl, cyano, hydroxycarbonyl, aminocarbonyl, (C1-C4)-alkoxycarbonyl,

phenyl, phenoxy, benzyl, benzyloxy, tetrazolyl. The same applies, for

15 example, to radicals such as aryialkyl or arylcarbonyl. Arytaikyl radicals are,

in particular, benzyl and also 1- and 2-naphthylmethyl, 2-, 3- and

4-biphenylylmethy! and 9-fluorenylmethyl. Substituted arylalky! radicals are,

 for example, benzyl radicals and haphthylmethyl radicals substituted in the

aryl moiety by one or more (C1-Cg)-alkyl radicals, in particular (C1-Cq)-alkyl-

20 radicals, for example 2-, 3- and 4-methylbenzyl, 4~isobutylbehzyl, 4-tert-

butylbenzyl, 4-octylbenzyl, 3,56-dimethylbenzyl, pentamethylbenzyl, 2-, 3-,

4-, 5+, 6~, 7- and 8-methyl-1-naphthylmethyl, 1-, 3-, 4-, 5-, 6-, 7- and 8-

methyl-2-naphthylmethyl, by one or more (C1-Cg)-alkoxy  radicals, in

particular (C4-C4)-alkoxy radicals, benzyl radicals and naphthylmethyi

25 radicals substituted in the aryl moiety, for example 4-methoxybenzyl, 4-

neopentyloxybenzyl, = 3,5-dimethoxybenzyl, 3,4-methylenedioxybenzyl,

2,3,4-trimethoxybenzyl, nitrobenzyl radicals, for example 2-, 3- and 4-

nitrobenzyl, halobenzy! radicals, for example 2-, 3- and 4-chloro- and 2-, 3-

and 4-fluorobenzyl, - 3,4-dichlorobenzyl, pentafluorobenzyl, trifluoro-

30  methylbenzyl radicals, for example 3- and 4-trifluoromethylbenzyl or 3 5-
bls(tnﬂuoromethyl)benzyl

In monosubstituted phenyl radicals, the substituent can be located in the
2-position, the 3-position or the 4-position. Disubstituted phenyl can be

35 substituted in the 2 ,3-position, the 2,4-position, the 2,5-position, the 2,6--
position, the 34-position or the 3,5-position. In trisubstituted phenyl
radicals, the substituents can be located in the 2,3,4-position, the 2,3,5-
position, the 2,4,5-position, the 2,4,6-position, the 2,3,6-position or the
3,4,5-position. '



menber ed nonocycl es such as cycl opropyl, cycl obutyl, cyclopentg
cyclohexyl, t 25 The term "R7 and R8 form together with the R M&Y@@H‘Iatom
and carbon atomto which they are each bonded, a heterocyclic ring of the

formula Ila", is understood as neani ng 1@dicals whi ch are.derived from
pyrrole, pyrroline, pyrrolidine, imdazole, pyrazole, oxazole, isoxazole,
tetrazole, isoxazoline, isoxazolidine, norphollne, thiazole, |soth|azole,

e e Sy R o el o) SESK Rl
i soi ndol e, i ratliealse for ampie dte phenylehiehsddizalsewhinhi Rahi B8, plexeAY] Rl i ne,

I d t I tet I .
qunal e, exdtiphesal§ DeonGgld s Sl | 20 07, (ST azole
oxadi azold di H@@nme@@ -(GBCel-aliybiscin, particular phenﬁehemetmle(cc@mxm,_- nd- CF3
or --C(O-0O h I ¥ 5
5- oxo- 1, 2, 4- E.Eggéa?gy @4 cIIgzoI %(IIIEIIIII‘IEI g?blgl P%h‘%;ﬁ% Rsibyengrbgny!
derivati ves tpéTQm‘IQﬂ%écTﬁE)ﬂﬂser%Mimmaﬁlwlarqnharwlgﬁeethenyl
under st ood agndpieh hydr Qcar bon, radicals having 6 to 14

carbon atons in'the rlngﬁﬁ%%gﬂC14) Aryl radi cal s are, for exanple, phenyl,
napht hyl ,- for exanpl e 1-naphthyl, 2-naphthyl, biphenylyl, for exanple

2- bi phertgy! Tﬁebam‘r@sy'bw “mdro‘ér?l' RAGRY! §to th% m@theI’é"OF ¥Isent§
Bi phenyl yl rtrcula r&di cal s

are prefer r%gI(geI?Iy?sf’ ‘?dﬁg%ﬁ%hc,erII’OIV%?'Eaﬁ@mth %Iéﬁt?'l""bbﬁ\ﬁﬂg é‘h I4 fiagdi cal s,
(czlan Eet ;m?olxwmhersuwdﬂclmrcqmwys uls2,i 8udeek 5phﬁfa%dﬁb]tns BB QR lg,s,:émlbg@d '

i substitu or er radi cal s
preferably Eﬁx&ﬁ\gdé IjhéIérré#hIOtﬁ%e IS‘IIBIngfI’?II}fICﬁsIﬁ%B @? h@@“’éIQ(QF drgn,
particul ar (Qﬁﬂ wdlotwﬁypan(hﬂ ldgmtleaikov(;dtffenenp.ad-tetexdawl tddic&l4) cahkoxy,
hal ogen1sni (N@wise! N _ héhdJULRIRITEY Mdr @éﬂ‘}é&ﬁé{t Juted‘yﬁ@f%aé@l o2 Kyl

h as hyd t hyl &di oxy,
ot hyl oned oSL0stE A dubsbiulbd QURubSiyiach byckdepdndl or diereabrastioals,
(Cl-C4) - al kdxwmﬁeoglsdup coistidg obKlBiLQ}g%vallbﬁnm’ artI&ﬁthrY(I(PgX(E Ihﬁ‘w qeqLy! -

o)1
4R

The 'same ap as ary] al OHO
aryl car bonyl : Ia)eAry IIF W@‘II% Q agen’be Bra, aﬁIIRaIBB@ 1-

and 2- napht Hylﬂu@tqmethyla hydrexvlndwdmmmew—ﬁlm@ﬂwh a@myﬂfcﬁ*wﬂétﬁ ylopet hyl .

mapht hyFoet hoTYaRSEY su%%ra%ﬁe&hwn%ﬁ@@f‘eiﬁmﬁ Vb, e Lc?yq%?de
(C1-C8) - aI k y a&ynz%rp@nyu. AMpaeearbanyk (¢ CCOalkatyicarbatyls plidrd) pherioxy,
exanpl e * 2- ,behizyRNBefiz{BLRY kdtRZoM: HetbRAWE NaBRY Y 10414 Silg members
preferably represents ‘a monocyclic or bicyclic aromatic radical which
contains 1, 2, 3 or 4, in particular 1, 2 or 3, identical or different
25 heteroatoms from the group consisting of N, O and S and which can be
substituted by 1, 2, 3 or 4, in particular 1 to 3, identical or different
substituents from the group consisting of (C1-Ceg)-alkyl, (C1-Ca)-alkoxy,

- fluorine, chlorine, nitro, -N(RIO);:_», trifluoromethyl, hydroxyl, hydroxy-(C1-
Ca4)-atkyl, (C1-C4)-alkqucarbonyl, phenyl, phenoxy, benzyloxy and benzyl.

- 30 Heteroaryl particularly preferably represents a .monocyclic or bicyclic
aromatic radical having 5 to 10 ring members, in particular a 5-membered
or 6-membered monqcyclic aromatic radical which- contains 1, 2 or 3, in
particular 1 or 2, identical or different heteroatoms from the group
consisting of N, O and' 8 and can be substituted by 1 or 2 identical or

35 different substltuents from the group consisting of (C-C4)-alkyl, halogen,
‘hydroxyl, -N(R )2, (C1-C4)-alkoxy, phenyl, phenoxy, benzyloxy and
benzyl.




butyl benzyl, 4-octyl benzyl, 3,5-dinethyl benzyl, pentanethylbenz |, 2-, 3-,
4-,y5-, 6¥, 7- andy8-net¥yl-1-naphthylnethyl, 1-, 3-, 4-, 5- 2%§bY200énd 8-
met hyl - 2- napht hyl met hyl , by one or nore (Cl-CB)-aIkoxy. radlcals_ in
particular (Cl-C4)-al koxy radicals, benzg radicals and naphthyl nethyl 25
radicals substituted in the aryl noiety, for exanple 4-methoxybenzyl, 4-

Qh 3
> 3 -t Yﬁ?%@ﬁ@ﬁnp{is'éﬁb{‘??@%? Wilihe S0 PR BRI R o
ni t r obenzyl oskel ﬁf MP%|%membe@dartgl é22nerr®er%d1d19¢emuyoh© ringnd 2-
3- and 4- L | uahidbeie sa@nréted'&%d?ﬁﬂ@ﬁ{l?%bturﬁ% ﬁ){aﬁﬁfl@?%?ﬁ}éfegoéfdrﬁé uoro
350 bl a(cri P 'Cﬁyﬁ?)B rBroFelauR siphbeiiied ar sHbsad anaaLer { e
substi t uént meme larbarcatopss on oh fehe &r psé heteroatdifis %ynaéhﬁckawﬁr i ‘Wferefie
2, 8 posi 1 onc 0B ThEFe RUBRHueRS hap Reci Bethod 5 ot oo rpdicat ¢ e
3, 4- posi t i onheliereanyl. 3 I5- particulasn.then hietéreopelia trgtgecisplnmndsubsamut@@l 8r nt htehe
> a5 post ?%ﬁ?gu‘?ﬁ'%@i’aggﬁsé‘??‘ﬁﬁ rionostBRARked  Bispbfinfed ﬁ*&uB Sl |
accordl ngy the gk sishi 9\"?011 LARYS fo a )-
2. oheny! orgRoR g sRBRE cf91c§¢)a R pch raq)mmﬁam ria'l%‘eﬁet nyl
(- C6H4- CH2- ) atkoRly, ﬂireexdzm bbh lok$EL hd ovglzkbﬂ( nR ﬁg@gﬂ' Hiffo! BrAbL bEY! ar
E@ fsofing i

I
phenyl ancet ?‘?QPféfs%@%% réhéspﬁaﬁéhyfed Sonplomisbioiie

having 5 to heteroaygliersngdys(C+©p)- eﬂ@htferl axamplé @inmy-aa(wsua@aglmﬁ[thglr .1
DOLYSYGISE 2o Bthyt B oBaRy, SGbstithfed. bHenl? of TRRGYRICH b aiAe 1t o n. o

and S. If a examele lmnaybtwtrogen temycl@@man also,be pasent as Mexidbsndd cal or
different. Hgd {,Q@@@, rftscal s can 15 |ikew se be .nonosubstituted or

pol ysubstitute pref erabl y nono- substituted, disubstituted or
trisubstituted, by identical or different radicals fromthe group

consi sting (Exe(rﬁﬂnle@%f tHekgkprosaion@r hétevbaryl hal -8 k¥ 'nng( frembéts & koxy,
- trifluoronethyl,
Ih; dfg;;?ﬁ“ ﬁt%@y%h&rﬁﬁg l&h@saﬂg @g%ﬁ@{;&ﬁﬁls 'which are derved
_ - from pyrrole, furan, thiophene, imidazole, pyrazole, oxazole, isoxazole,
thiazole, isothiazole, tetrazole, 1,2,3,5-oxathiadiazole 2-oxides, triazolones,
oxadiazolones, isoxazolones, oxadiazolidinediones, triazoles, which are
substituted by F, -CN, -CF3 or —C(0)-0-(C1-C4)-alkyl, 3-hydroxypyrrole-

- 26  2A4-diones, 5-oxo0-1,2,4-thiadiazoles, pyridine, pyrazine, pyrimidine, indole,
isoindole, indazole, phthalazine, quincline, isoquinoline, quinoxaline,
qumazolme cinnoline, carboline and benzo-fused, cyclopenta-, cyclohexa-
or cyclohepta-fused derivatives of these heterocycles. Particularly preferred
radicals are 2- or 3-pyrrolyl, phenylpyrrolyl such as 4- or 5- -phenyl-2-

30 pyrrolyl, 2-furyl, .2-thienyl, 4-imidazolyi, methylithidazolyl for example
1- methyl-2- -4- or -5-midazolyl, 1,3-thiazol-2-yl, 2-pyridyi, 3-pyridyl,
4-pyr1dy[ 2-, 3-or 4-pyndyl N-oxide, 2-pyrazinyl, 2-, 4~ or 5-pyrimidinyt, 2-,
3- or 5-indolyl, su_bstltuted 2-indolyl, for example 1-methyl-, 5-methyl-, 5-
methoxy-, 5-benzyloxy-, 5-chloro- or 4,5-dimethyi-2-indolyl, 1-benzyl-2- or

35 -3-indolyl, 4,5,6,7-tetrahydro-2-indolyl, cyClohepté[b]-S-pyrrolyl, 2-, 3- or-
4-quinolyl, 1-, 3- or 4-isoquinolyi, 1-0x0-1,2-dihydro-3-isoquinolyl,
2-quinoxalinyl, 2-benzofuranyl, 2-benzothienyl, 2-benzoxazolyl or
benzothiazolyl or dihydropyridinyl, pyrrolidinyl, for example 2- or




20. 1-hydroxyethyl or 2-hydroxyethyl, nethylenedi oxy, fornyl, acetyl,
cyano, hydroxycarbonyl, aminocarbonyl, (Cl-C4)-al koxycarbonyP6 Msyeldps,
phenoxy, benzyl, benzyl oxy, tetrazolyl. Heteroaryl having 5 to 14 ring
menbers preferably represents ' a nono lic or bicyclic aromatic radical
which contains 1, 2, 3 or 4, in particular 1, 2 or 3, identical or

different 25 iapM t he e nsi Skl N, 0.and nd, whi ch
can be SUbsffiﬂ %ﬁgsyﬁjﬁd%?'& ggfeiaﬂpﬁl?parﬁ)%}ﬁﬂﬁg& tog'g?mPﬁli}??'PXal or
different s E%Lh hekvenyl op hepredigkelapyl oonsi sti ng of (Cl- C6) - al kyl |
(C1-C6)-al koxy, fluorine, chlarine, nitro, -N(R )2, trifluoronethyl,

hydr oxyl , hydt ax 1- -al kyl, (C-4)-al koxycarbonyl, phenyl, phenoxy,
benzyl oxy an 86%9%%@3&@%@%9%%#'"9&@9’ g9 a9 faflopisef erably represents a
monocycl i® -or bicyclic aromatic radical having 5 to 10 ring nmenbers, in
particular a 5-nenbered or 6-nenberRd Hronocyclic aromatic radi cal which
-contains 1, 2 or 3, in particular I @00Hdenti cal or different
heteroatons fromthe group consistigg of N, O and - S and can be
substituted by I or 2 identical or 35 different substituents fromthe group
consi sti'ng of (Cl-C4)-alkyl, halogen, hydroxyl, -N(R10)2, (Cl-C4)-alkoxy,
phenyl, phenTkg, a-2eniny! aoids dfffbr fRsfZone aRBtHER b ERA rddicding Wﬁftﬂﬁ@
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onnor o e SR K R ofgRlil Sl i SR B8, 7"
subst i t uent scharaeteristicuradicalaeampldyede ave epreferabhe thesever fthe follewirgli cal
ol youbst | § uf S, Gtuiing BeaBFich) SAME:  dvEnED Ao ovETe. UPLEReL! ¢ ut oo
or tetrasubsEPEHGAE: @?r&&%ﬁfaf)’mnQthI@l@ﬁhﬂﬂa‘ﬁerdne,dhmmﬂmfcymihealksl
oy T e S AU et g b
oheny! - ( C1- (99 3RS, Joit X PEgTTeRy are hjstiding.ofryptepbgan,
ni E : 0, _ﬁm' ?os@in?,; :]hlﬁbum'eonqt:i:@iheanﬂéﬂﬁ?mihe{) | b@@ihéy;gfiﬁta?ﬂnfé,(f)‘?yéitég e
(L Gy -t ey SEing gl 88! @ Bbeinle 889, Profeirartndjacleristic dadEai heny!
or phenyl - ( el @2)amingy acids whichegrenfurthesmirg | employed s thee radicaly R carecan
al so be 20r esglgb rsn-NaRifbl DcllrringS amiid St ¥udi!dsS 2-aminoadipic acid, 2-
aminobutyric acid, 2-aminoisobutyric acid, 2,3-diaminopropionic acid, 2,4-
diaminobutyric  acid, 1,2,3,4-tetrahydroiso'quinoline-1-carboxylic acid,
1,2,3,4-tetrahydroisoquinoline-3-carboxylic  acid, 2-aminopimelic  acid,
phenyiglycine, 3-(2-thienyl)alanine, 3-(3-thienyl)alanine, 2-(2-thienyl)-
25 glycine, 2-aminoheptanoic acid, pipecolic acid, hydroxylysine, sarcosine,

' N-methylisoleucine,  6-N-methyilysine, - N-methylva'li'ne,‘ norvaline,
norleucine, omithine, allo-isoleucine, alio-threonine, aﬂo-hydroxyllysine,'
4-hydroxyproline, 3-hydroxyproline, 3-(2-naphthyl)alanine, 3-(1-naphthyl-
alanine), homophenylalanine, homocysteine, h0mocyéteic - acid,

30" homotryptophan, cysteic acid, 3-(2-pyridyl)alanine, 3-(3-pyridyl)alanihe,
3-(4-pyridyl)alanine, 2-amino-3-phenylaminopropionic acid, 2-amino-3- _
phenylaminoethylpropionic acid, phosphinothricine, 4-ﬂuoropheﬁ;}lalanine,
3-fluorophenylalanine, ‘4-fluorophenylalanine, 3-fluorophenylalanine,
3-fluorophenylalanine,  2-fluorophenylalanine, 4-chlorophenylalanine,

35 4-nitrophenylalanine, 4-aminophenylalanine, cyclohexylalanine, citrulline,
5-fluorotryptophan, 5-methoxyt|3/ptophan, methionine sulfone, methionine

. 1 . .
sulfoxide or -NH-NR T—CON(R )2, which are optionally also substituted. In




Exanpl es of the expressions heteroaryl having 5 to 14 ring nenbers or- 20
heterocycl e having 5 to 12 ring menbers are radicals which ar @5d4ay 24 from
pyrrol e, furan, thiophene, imdazole, pyrazole, oxazole, isoxazole,

t hi azol e, isothiazole, tetrazole, 1,2,3,5-oxathiadiazol e 2-oxi des,

triazol ones, oxadi azol ones, isoxazol ones, oxadi azoli di nedi ones, -tri azol es,
which are substituted by F, -CN, -CF3 or -C(O-0O(Cl1-C4)-al kyl .,

3- hydroxypyrrole 25 2, 4- dlones 5- oxo- 1982, 4-t hi adi azol es," pyrldlne,
pyrazine, r|n1d|n |nd i soi ndol e, indazole,. phthalazine,-quinoline,
i soqui. nol i n S’E é‘la?lﬁf@ “t] alseagbnprwatwially siactiring: anting iavidsiadhich

benzo- fusedham/ca dpactional gvap Omﬁ-asohnﬁﬁcﬁ' ?'Qﬁ fHé&%,&Fr%‘\é?éé ves of
th het P, | ar f Iyl
phenyl pyr féﬂ?@%“%@ﬁ‘iﬂn&s’?za’-vf&% ofhhi gerrghéc:wrs@m ooy 3. p Lo
4-im dazolyl, nethylimdazolyl, for exarrpl e 1-net hyI 2-, -4 or
-5-i ni dazol dyl, 2-, 3--
or 4 pyr dy gt &%ﬁfpﬁm@‘gﬁéy?ﬂm W4 s S e e S
5- |Rdol yl, @Lﬂ&@mian @@edzm peptidg chefmustryxmmxa Imbwbtuve é%hhe F

t -
35 Ex.yndo é? s heneltaGtdbolln ) LIS dPe -%ﬂwfq%?ﬁ%] 2.
3- or ’%‘rﬁ an n@c),oa")doxmdmnw(wqc) or of the acid amlde type in
1- ox0- 1 2- q:»atmauarﬁcmmoawgloﬂmﬂuaro% X34 Brh] gumgf}ﬁ ' a% rhpley |

2-benzot h 'h
pyr(ra(r)llzlodl :131&“%% gﬁnzoxazg f"?'rﬂﬁz enégmﬁfi%ﬂé fonexamp [ilyersulfodlcnyl)
pi per azi nyIaCIdTﬂenhalwmw thet oy Nl@hidwed f&%ﬁé@%ﬁ&ﬁﬁﬂ&?&ﬁn@f i

Sis a qnoﬁ oWs:

benzodi oxol $ ;édt tural for 4'1 am no aci
RAH G- - h Breletiive, dfaup 4 ?f'@?'d?mlﬁw Biogafot Whichb ganhber ad| cal
R, which i rtem%fedca@ﬂlexm ofarﬁmmminempr@micecat baBes SuBASES |

" char act er isgiditin f@@f&?& oftBoff an anmino acid. In the case where |s t he
characteri sllé_.l cra o? an am no acid, the characteristic radicals

enpl oyed ar taring substanses for theeheniicalvieagtionstane Kriowrp of Wari bg a-an no
acids: gl y@tals&y ppégdred by Hathode knoPHEroS: the iRQagife!l e, phenyl al ani ne,

tyrosine, tryptophan, serine, threonine, cysteine, 15 nethionine,
asparagi ne, glutam ne, lysine, histidine, arginine, glutamc acid and

aspartic aghd liqse, Rkt hdtofotthe BRSESTihahsh  feld S bidlldiG a donuaghan.

of the formula |

®

R5

ke

~* andfor a sterecisomeric formi of the compound of the formula § and/or a
physiologically aaceptable salt of the compound of the farmula I, where
R¥is aradical of the formula 1§

\ _N .
l (1

. . Ro
_inwhich D is ~G(0), | - ,
R7is hydrogen or (C¢-Ca)-alkyl,
R%is R or the characteristic radical of an amino acid selected from the groyp
consisting of glycine, alanine, valine, leucine, isaleucine, phenylalanine,
tyrosine, fryptophan, serine, threonine, cysteine, methionine,



serine, threonine, cysteine, nethionine, asparagine, glut am ne, |ysine,
arginine, glutanic acid and aspartic acid. Preferred charact e?% Mey@004
radicals of an am no acid which are furthernore enpl oyed as the radical R38
are .20 also non-naturally occurring anm no acids such as 2-am noadi pic
acid, 2- aninobutyric acid, 2-am noisd®®yric acid, 2,3-diam nopropionic
acid, 2,4- diamnobutyric acid, 1,2,3,4-tetrahydroisoquinoline-|-carboxylic

id, 1,2,3,4-tet I
o010 L2540 ot g B A 08 AR Nl B RGBT ©
2-(2-thienyl) 25 gI%qu Re‘am'm%ﬁii)lﬁ@h@piﬂﬁm@%m@d@ﬁmﬁis&b@ﬁhqd
hydr oxyl ysi ne, sar @Q_H%]mﬂ}bﬁgﬁlgga SH ma@ﬂmﬁn&\s&? |3I si ne,

N- et hyl val i ne, . norval.ine, © norleuclh ornrt | '6-"50l euci ne,

al | o-t hreoni ne, al I{%UWHFWW'W@WWMW%BMWWWMMn@I i ne,

3- (2-napht hyl) al anlaqcarbw@aaap@.bhﬁﬁ iAIRIECRE ] QW al ani ne,
honocyst ei ne, hom)ﬁli'st@af aci .30 aphom)t rgp ophan cyg{égl c acid,

3-(2-pyridyl)al ani fhicayalanine. 2<3-thigoylialycing, 22l ani ne,
2ci d, phosphi not ﬁﬂa"“*""’“""’”"“'“i?‘"’“’e"aen o e ol e
4-f 1 uor ophenyl al anlﬂr:] Qﬁ?f“ﬂ%‘b Mﬂﬁ?ﬂ%%@mﬂ%ﬂ%mﬂﬁl ani ne,
i fl uorthenlyI ial annn&ﬁ&qﬂm@%ﬂaﬁn&;&?ﬁe&nm&%@wm{ neh
am nophenyl al ani o é)&@ FMEGI | D gf ot r ypt ophan,
5- met hoxyt | pt ophan i alagineeille or - NH- NR
30- CON( R100) 2, - whi aﬁ%ﬂ%mhmmmmmmdmlmﬁw 2004 15 the,
case of natural bug,c@ﬁgnaﬁ,p ‘ dz@g fci ds whi- ch
have a functional Y“CSB such as am no; @%&%‘rﬁg %'%E%/'{Q( frer capt o,
guani dyl , - i.m dazol’ A-pyigvdaks n@epzﬁmmﬂbewmmpwm -
Sui t-abl e. prot ect i aeidgr-amim- ‘hetﬁﬁérﬁinaélﬂylﬁfﬂcﬁﬁ@&hd hBSRdthRGRS 4. Ve groups.

custonmarily used i- tide, che or, .exanpl e prot:ective groups of the
uret hane type, bén y&%wﬁﬁﬂ'ﬂ %kmeBﬂ?ISQVEaﬁWQP E('B&li?"l"@f-"r-l uor enyl -

- oxycar bonyl (F”DC)lum%Fhéérh VARG Mmﬁlﬁ!?ﬁ& f“@ﬁ@'@hﬂﬁﬁﬁi}"@ type in
particul ar fornyl ce or trlﬁlﬁoro ace ﬁl ar’lg type, for

exanmpl e benzyl. | q‘?ﬁ"ﬂ@lﬂ aﬁﬂ@mﬂmlﬂ&r exanpl e,
the sulfonic aci dcﬁﬁﬁé@ﬂ%@h&ﬂﬂefﬂm IR0 5q &0
sul fonami.de formation is - used as a prot. ectlve . rou of,.t"h dzol e

ni trogen, whi ch cafMeioning suifene, H@ﬂilﬂm%ﬁulﬁmdelangll d’lH—NR1PmMI?és)2nce of
bases such ‘as yequs SOl The startin substances
G ﬁrﬁg meks é&[‘g ?li ¥ V%:zedﬂ'ﬁ'omg'negroupoonsq

for the chiem cal reactl

phenyl naphihyl biphenyiyl, anthryl of fluorényl and the aryl fadical is
unsubsumtad or.mono-, di- or tnsubshtuted by identical or different

radicals selected from the group cons:slmg of -(Co;-Ga)walkyl in

‘ parhaﬂar ~C1-C4)-alkyl, {C1-Ca)-alkoxy, in partlwlar -((‘;1-04)-alkoxy
halogen nitro, amino, frifluoromethyl, hydroxyi, hydmxy—(C1-C4)-alkyl
_suah as hydmxymemyl or 1-hydroxyethyl or 2—hyglr,oxyethyl,
‘methylenedioxy, ethylenedioxy, formyl, acetyl, cyano, hydroxycarbonyi, ’
amiinacarbanyl, {C1-Ca)-alkoxycarbonyl, phenyl, phenoxy, benzyl,
'benzyloxy or tetrazolyl, ' '
2. heteroaryf having 5 to 14 ring members, where heteroaryl isa
radical selected from the group: consxstng of pyrro!e furan, lhlophene

imidazole, pyrazo[e oxazole, isoxazole, thiazole, isothiazole, tefrazole,
123 Sommladiazole 2—ox1des, lnazolones oxad(azolones



easily prepared by nethods known fromthe literature. According to a first
aspect of the present invention, there is provided a conmpoundZ26daydte4
formula | 0) Rs and/or a stereoisonertc formof the conpound of the formula
| and/or a. physiologically acceptable salt of the conpound of the formula
|, where W is a radical of the formjlsg i Rr f [ R8 in which -Dis
-C(O-, R7 Is hydrogen or -(Cr C4)-alkyl, R8 is Rg or the.characteristlc

radical of an am no acid sélected fromt he grotjp consisting of glycine,
-al ani ne. valine, 'Wﬁ'@“@-%ﬂ@m@meﬂMWIMﬂmWid}tayeesbaheﬂed by pt ophan,

th , t 004 15
gt ani ne. Lysi no.FrreRy e TEPPR-EE B Fiyroomural ZZRRneRe" aci o
2- di hxo 2, 2 AitHalEM p@ﬂhﬁﬂ{&l
2, gmdlngﬁl Ilﬁ;grgg: ac? Q'm N éédlcpgﬁaggiaﬁfg?ﬁn aci g ngogeciéme‘
ahydr oi soqui nai i né az?,% g@i‘?ﬁ?’é‘ a‘&‘f'ao""‘le 159 “Q'“Fe?‘f"afﬁ%?%l%ﬁﬁ”!%l i ne -
3-carboxyl i c aci.d girtwolims, foaboling mdaemd)-fuphﬁ reyEigpatitad Bﬁﬂoﬁeaé%r
t hf l.) al 2= hje 2-
i nohebtanoi ¢ act 35%%'%%%%%@9#%@%%@%%@ ol i o

N- et hyl i so[ euci nsubgitited and tiw/hétemiand tadieal i unstbdtitited or meno-, dhdprval i ne,

o var oxoprof | . BB RRISHS) difered BRchn SORLRS (A B Rl V' "o

n2pht hytal ar une), cbnﬁﬁmwmmwm mbafﬂaauasxst.mdtalkthmqy cﬁyam d,

honot rypt.ophari, cysteic acid; 3=(2-pyitdyl)alarifrre, 3 (3 )alarrlne,,
3- 4pyric yk)ala ﬁnpm‘haﬂa:a-mc{-m)«alkamlhﬁlugmmw&lm Qﬂﬂ@%rﬂehﬂ am no-
phenyi am noetiyl propi on ¢ ac d, phosphinothncine, 4- fl uorophenyl al ani ne,

3- 41 uor ophenyl al ahidnosyl, hvdwthh@dﬂulaudnmhﬁoithmenyl aiariine, .
Taphenytar ant ne " TERpIS N RuRPrEIY. ciemes HovemehodoRh Ll e,
5- #i uor odopt i an,: Eiemqﬂaiae;yl reyanmmsrdﬁxyearbonyl ammoca;bonyl —(01—04)- :
' alkowmrbonyi phenyl, phenoxy benazyl, benzyloxyorteﬁazo{yl
3 - {C-Cs)-alkyi, wherealkyl is sttaught-dlam orbranched andis _
. unstbstituted or mono-, - di-oF trisubstituted, lndependenﬂyofone
"-another by . . |
" anyl,. wherte aryl is as deﬁned above and is wwubshtuted
.. orsubstituted as above,
32 heteroaryt having & to 14 ring members; where. heteroaty!
© isas deﬁned above and is unsubstituted orsubshtuted as
- above '

"33 -ORY
Cod4 0 =0,

3.5 halogen,
36 -CN,
3.7 -CFg,

38 ~5{0)R"°, whiere x is the Integer zero, 1 or 2,
3.9 -C(0)-0-R',
. 310 - «COMNR™),

311 -NR'Y,,

312 {CsCe)-cycloalkyl,




met hi oni ne sul fone, nethionine sutfoxide and - NH NRle- 60N( &0) 2, i S _
aryl, where aryl is a racdical: selected ffromthe. group congd Xﬂ?Qﬁ
phenyl , napht hyf; biphenylyl,.anthiyl or floor it and the aryl radical is
unsubstituted. or nono-, di- or trisubgiituted by identical .or different
radi os selected fromthe group consisting of -(Cl-Ca)-alkyl, in
particular-(Cl-C4)-alkyl, -{C-CS)-al koxy. In particular-(g-C4)-al koxy,

hal ogen, nitro, amno, triffuoromethyl, hydroxyl. hydroxy-(Cl-C4)-al kyl

suet as hydrnxynmethyl or 1-hydroxyethy[. or 2-hydroxyethyl, nethylenedioxy,
et hyl enedi oxy, fornyl, 3a@et yddicat yhthe fdirdizaxycar bonyi , am nacar bonyl ,

- (Cl1- C¢4) - a[ koxycar bonyf, phenyl, phenoxy,RgenzyI, " benzyl oxy or
tetrazolyl, 2. heteroaryl having 5 to 14 #ing menmbers, where-heteroar yl is
a radical selected fromthe group cdﬁ%L; ing of pyrrole furan, thfophene,
i m dazol e, Pyrazate; oxazole, isoxazol oi e, isothiazole, tetxaaole,
1, 2. 3, 5-0ox. hi adi azol e 2-oxi des, triazolbnes, oxadi azol ones, 26 May 2004 15b
i soxazol anes, oxadi azoli di nedi ones, tdazal es, which are- substi t ut ed by F.
-CN. -CF3 or -C(O-0O(CL-C4) - aIIgrt 341Ydroxypy[ra|e 2 ones, 5- 4-di o

0)0-1. -pyridine, pyrazddé, @WMEM@Mh@ﬁxmuhdole -i soi.ndal e. -indazol e,
pht hal azi ne. qU|noI|ne i saqui nol i ne, _quinoxal i qU|nazoI|ne dnnol ine,
carboline and benzo-fused, ‘cycl openta-, —ey+ oheXa- .or cycl ohept a- fused
derivatives of theke; hﬁy @desunsubstltuted or substltuted and -

t he- heteroaryhgw@dlo' i u #bstltuted or nonoe-, di- .trisubstituted.
by identical or "4i'f f er 8ht - sel ect ed. fronlthe group canS|st||ng p

(O{ CS|) al kyICtI &partlbbul a(crcsumw«wkmsa&ub@e&n@dtdfm o

Ry oxyl - hydr oxy- (61 o) - AT rHeRaR aeBideing of Sie sy by E%?Siyetyl.yl
or 2-hydraoxyethyl; met hyl efledi oRy]. vdferé atybise dified abdm, nyl:, acetyl,
cyano~hydr nxycsar|l onyl, amg noc 0 ' alkoxycarbonyl '
phenyl. phenoxy, beflzyl, g%nzy %?V“%ﬂhﬁﬂﬁggfé?znﬁg"B"WEFS hem kyl . where
al kyl is strai ght i n or - br anchebetarneiryl §5 askdinds abdve ed or mono-, di - or
trisub.Stituted; mdependpgtly ﬂél - aflother, by 3.1 "aryl,.. where Is

as deflned above and is unsubstituted or substltuted as above,
4. -N-(C(-Ce)p-alkyl, where n is the integer zera, 1 or 2

and allyl is unsubstituted or mono-, di- or
trisubstituted, independently of one andther, by
_ halogen or by -COQH, or '
5. -COOH, .
| €} aryl, where aryl is as defined above or
“d)  heteroaryl havings to 14 ting members, where hetenoary!
‘ | 'is as defined above, and, -
in the-case of (R"), R, mdependently of one another, has the

o .meaning of a) to d), ‘
‘Zis 1. aryl, where aryl is as defined above and is unsubstituted
or substituted as above,

2. heteéoary!_having 5 fo 14 ring members, where heteroaryl’
is as defined abave and is unsubstituted or substifuted as
above, or _ -

3. -C(O)}R", where



3.2 heteroayl having 5 to 14 ring nenbers, where.heteroaryl is as defined
above and is unsubstituted or substituted-as 3.3 3.4 3.5 32BMapafe4
,Or0 =0, halogen, -CN 3.7 -CF91 3.b -S(CkR 0, where x is-the integer
zero, 1l or 2, 3.9 C(O-0OIRO 3.10 -C(O--NNR0)2, . .3.11 -N{RrO. Z
3.12 -1C3-Cs}cycl oal kyl, 26 May 20041%8c 3.13- radical of the formula RO
or 3.94 -radical-of the formula RIO hydrogen .Ris. a) . hydrogen, . =(Cl-
Cs)-al kyl, where al[grl is unsubstihited or nono- to'. trisubsbtuted,
|ndependently Aaf._one aqother *1waryl, where aryl ts,as defined above, 2.
het er oai yl . haV|ﬁg 51t014 ri n%nbers where heteroaryl is as defined
above, 3. halogen, 4- 2N~CI-N(R'%.lbey[, where n is the i nteger zero, 7 or

07 o ot RSB R gl g M AR s wh =P e -
_ they. are each honded, a heterocydlc ring of the formula llg, :
- .
| o }\‘x\?( EY
~Y
in whleh D, Z and R are as defined in formuta I,
Ais a nm‘ogen atom or the radical—CHo-,
Bis an oxygen atom, sulfur atorn, nitrogen atom or the radical -CH>-, -
Xis an oxygéri atom, sulfur atom, nii‘.fngeh atom or the radi&al ~CHox-,
Y is absentorisan oxygen atom, sulfur atom, nitrogen atom or the

. radical —CHy-, or
X andY together form a phenyl, 1 2-cﬁazine 1 3—dtazme oralA4-
didzine radical; .

_Whereﬂ'lenngsystemfomwdbyl\l AXY, Bandmemrbonatom contalns

‘ notmoreﬁmoneoxygenatom Xis notanuxygen atorn, sulfur or nittogen
atom rfA |s a niirogen atom, contains not more than one sulfur atom, oontams

- ..1 2.3 or. 4 mtrogen atoms and where an oxygen and sutfur atom do not occur
at the same tlme ' ‘

_;wmaetherwmsas@miﬁxmedtw'N A.X,Y’Esamjﬁe=ambm1amM1s

, _-unsubstlluted ormono- to trisubstttuted independently of one anather, by ~{Cq-
 Ca)-alkyt, wisubstituted o mono- 1o disubsituted by

“4.4.: -OH,
| A2 (CrCoalkexy,
1.3 halogen,
14, NO,,
15, -NH,,
16. -CFs,
17, -OH, A
18 methylenedioxy,
1.9 -C(O)-CHs,
-~ 1.40." -CH(O), .
111, CN,-



c) aryh'where aryl is as defined above, or d) , het*roaryl having-6 to 14
ring members. where heteroaryl is as defined above, and, in EZRélaad®4of
(R1)2 R10, independently of one.another, has the neaning of a) tod); Zis
I . .aryl. where aryl is as defined_above and is unsubstituted or
Substltut ed as above, 2. heteroaryl hai ng 5 to 14 ring nenbers, where

het er oaryl . Js as defined above and is unsubstituted or substltut ed as
above, -or 3-.'" -C(Q) 26 May 2004 15d R" is 1. - ORl or 2.
--N(Ri )z, or"and R£1?0r‘ﬁ(%&§t her with the nitrogen atom and carbon atom
to which they-aretdachCgaphed, a heterocyclic ring of the fornula Ila, z
dpi (HH) - X H In ){\,q QPD'Q%QT%HC' é are as defined in-fornula" Ili Ais

a. ni ogen atom or t i s an oxygen atom sul fur atom
nitrogen atom or thds. r;mdnpial CHr X is an oxygen atom sulfur atom.

nitrogen atomor t{igg % CHz-, Y is absent or .is an.oxygen atom

sul fr atom mtrogen atom-o the radical -CH -, or X and Y together-fotm a
phenyl ,'1,24a2ne; 1.1 :!»lew.e or a 1,4 diazine radical,. 4. where: the ling
systemfunned byN1 Ag. ,@ ordnd the carbon atom cont ains riot mnore-.fm
one oxygen atom  Xi's not .an Oxygen atom sulfur.or nitrogen atomif Ais a

ni | r ogen- at om cont-3f:n WMG t han one sul fur atoms contal ns 1.2 .,.3

or: 4: mtrogeRﬂaﬁmmﬂ th ThePeafesH ot Qccur at
t he sane tlrre |Iﬁrll’lg system @rgrtr%%#&@ﬁ% Q *, B and

t he carbon ' a?&'ﬁﬁ °F°"ﬂgﬁfﬂ¥9farmua fic,

\D \'/U\ N_/Rw mc).

- : inwhich D, R’ and R‘“ are as deﬁned io fomhula I,
. Tis an axygen atom, suffur.atom, nitrc;gen atom or the radical
A ~CHz, _ - B
Wis an oxygen atom, sulfur atom, hitrogen»atom or the radical
Gy,
Vis ~absent oris an oxygen atom, sulfur atom, nitrogen atom
: or the radical -CHy-, or '
TandVorVand W together form a. phenyl, 1,2-digzine, 1 3—dtazme or
. a1.d-diazine radical, : .
-where the ring system formed by N, T, V, Wand two carbon atoms centains
not more than one oxygen ‘atom, not more than one sulfur atom and 1 2,30r
4 nttrogen atoms, where an oxygen atom and sutfur aftom do not occur at the
-same time, and where the ring system formed by N T, V W and two carbon
. gtoms is unsubshtuted or mono- to trisubstifuted, independently of one
anather, by the subsutuents defined above under 1. 1 to1.19,,
and the substituents R?, R? and R* are hydrogen,
R°is 1. hydrogen,
2. . -OHor
3. =0,and .



unsubstituted ornono- to trisubstituted, independently of one another, by
-(Cz- Ca),alkyl, ulisubstituted or nono- to disubstituted' -by2éna zogQH
X1:2. (Cl-Ce)-alicoxy, 1.3. bologen, 1 4 -Nth, 1 S - NH2, g

-CFS11.7. -OH, ' 1.8 nethyl enedi oxy, -(0)-Cm . 10. CH(Q) , 1.11. -C
N. 26 May 2004 15e 1.12. -C(O-0OH, 1-. . -C(O)-NH2, 1.14. (C-
C4) - al koxycar bonyl, 1.15. phenyl, . Il . phenoxy, .tl17- benzyl, 1.18.

benzyl oxy or 1.19. tetra~olyl (c)r RS and z form together: with the
carbon atons to .which they. each are bonded; a heterocyclic dng of the

formula |1c, i ch and re as defined in rtrtula Il T is an
oxygen atom sufi?wﬁ 0%4 %?'Pc%’gﬁs%ﬁ‘g‘?ﬁ%&aﬁf’ﬁ%a?‘gﬁlﬁ@s@ﬂtﬂﬁén oxygen -
atom sul fur atom n| t ropelititedamabove,loe radical MHz-, V is absent or i s an

oxygen atom sul fus gkneﬁ%ﬁgﬁgﬁgqq\m@m@t}%r&%a(}ghe%rmér%'and V or.

and Wt oget her form a- iazi ne 2Z1 e 35 _dj azi ne
radi cal, where the ri ngeﬁy%@WE@ﬂmwwwmmonW@mmmmn at onms
contains not nore thagpgpre oxygen' atom not nore than one sul fur atom and
1, 2, 3'or 4 nitrogen atons, where an oxygen atom and sul fur atom do not
occur at the sane time; and where'tlie ring systemforned by:N, T, V,..W..
and two carbon

According to a second aspect, there is provided, a process for preparing
compound of the formula | as defined in the first aspect, the process comprising

) reacting a compound of the formula IV,

Z—Pg
H| av)
e
RS ‘ -
in which Pg is a suitable protective group (for example methyl ester),
an amide group or a hydroxyl group and Z, R" and R” are as defined
in formula 1, with an acyl chloride or an actlvated ester of the

-compound of the formuta i,

(1 |

where D1 is —COOH or sulfonyt halogen and R, R® and R® are as
defined in formula {, in-the presence of a base or, if appropriate, of a

o~



atons i s unsubstituted o*nono-, to frisebstitided. |ndependentl klll of one
anot her, by the substituents defined above under 1.1. to 1.1926 Magga804 he
substituents R, RZ and R4 are hydrogen. Rs is .1- hydrogen, 2 -CH -or.
-3. =O and 26 May 2004 15f Rs -is 1- ar,%l, where aryl is as define above
and is unsubstituted or substituted as above, or het eroaryl having 5

2.
to. 14 ring nenbe 1.0 7! Y | bstitr
ted or mono- To terlperrp iRty i, SRy HanBoR 6L B Aol
there is provi ded9reihcop¥eringdptorn spapotid of she dermaulafl, ohe fornula | as
defined in the first aspect, the process conprising a) reacting a conpound

of the fornu 1V HEN z (lv in which Pg is a suitable o
protective g‘;’ﬁup E?%'%ﬁ%&@guﬁémﬁegma}waan am de group or a hydroxyl
group and Z, R7 and R8 are as defined gin fornula I, with an acyl chloride
or an activated ester of the conpound|jof the.fomula 111, D1 where D9 is
- COCH or sul fonyl hal ogen and IE/ are as defined-in formula 1,
in. the presence of a base or, f-la propriate, d¥aa 1 10 26 May 2004 16 b)
5 14 10 hydrating agent in sol uf¥f and, after renoval of the protective
group, cohverting into a conpound of"the formula I, or . reacting a

compound of the g fHich RYnd R® are as defined in formula | and E is an N-amino
- protective group, with its carbonyl group coupled via an intermediate
chain L tq a polymeric resin of the formula PS, a compound of the

formula V
' 0]
. _N R
E” | L ™

R7
10 _ R®

resulting, which, after selective removal of the protective group E, is
reacted with a compound of the formula I, where R”, R* and R
are as defined in formula I, in the presence of a base or, if
appropriate, of a dehydrating agent to give a compound of the

15 formula VI
. 9
rRe—¢ | g
N— A L—— i)
ILs - R | |
RS

and converting the compound of the formula Vi, after éleavage from
the support material,-into a compound of the formuta |, or-

20 o) converting a compound of the formula | into a physiologicé!ly
acceptable salt.

In process variant a), the acid functions of the compounds of the formula

“ IVa are provided with a protective group Pg; this selective carboxylic acid

- 25 (derivatization is carried out according to methods such as are described in
Houben-Weyl "Methoden der Org. Chemie" [Methods of Ofganic
Chemistry}, Volume 15/1. In process variant b), the amino functions of the



0O CH (IvVa) R8 in which R7 and R8 are as defined in fornula "I and E is an
N-am no protective group, with its carbonyl group coupl ed vi 26 May 2004
intermediate chain L to a polyneric. resin of the formula PS, a conpound
of. the formula V R8 L resulting, which, 7after sel ective renoval of the
protective group E, is reacted with a conpound of the fornmula II1, where

R5, R6 d ' ' | e.... | he ce of a base or,
[t appropri TG eBmTndSH &8 R O dre ABvideB BT BHIGG <R oG8
fornmula Vi afd tbtﬁnﬁ@lect!wg arpigoc grapgsn detivatizatiohoisnmohaiedl ouhhbeenrdﬁ:hgaausage

f h | &le, Alt . O

converting a anodbritt &, atd! detrbey .f'f“n['ﬁ"@egfjfﬁy?‘ﬁ?% WBcky Ber ity
salt. In pro@é@ém?anaﬂﬂOdﬁ)QfoﬁénwcCBeﬂlﬁfQﬂi ¥aknae 16fe conpounds of the
formul a g Vapaeaitabievpeéctivel Graup ey §rkfet8ber 08ed Rer tlc]ily B # Q%Ir!ﬁécf)%g S uch

carboxylic acid 25 deri-vatization i,s carrjed out according to net

as are descr PHIGCHYP IR AUSRIAArY NBt ghemisty, fenexpmple vsetesdve of
Organi ¢ Chegraulpsy bf théblkyk edtel typensotioesmedtayl] éﬂ‘tyl,btb{t-mﬁtﬂﬁ%gi%lp%}g are
type,

' . , d f th
ot oo o BB b 5 BB B0 L il
derivati zat i such siscamideedr benzlydrylasiiing. Suitabiet prodsctivecroapsalE aiséelsfori bed

Vol e 101 Hhis R¥E pRAEb Be N-frote SRRy by CUSGRANYIn GRORE Epctiidhh? . /L
the carboxyl fO"pr%Q!BEﬂe\/eP@*@th@ cgseupar ¢f i d Qeﬁlreti‘canﬂ\etﬁmt.rﬁudbraexarrpl e
TR e A i AR o g
such as pheans, chipd allyl Shci ot & lide (type.nia. patticulgh| e
protective gfaras, dcatyladt thituorbacetyl of akyl efmey??@?!.ht E’L gts eclgi;/eegrour)s
Cust oot CTREABSRRRA Ky BbyETEOR 58U hES sl B bl
9-f | uor enyl nevitahlg dorr thim{R. Kociénski, Protecting Groups, Thieme Verlag 1994).
The indolecarboxylic acid derivatives were prepared following a method
described in Houben-Weyl “Methoden der Org. Chemie” [Methods of
20  Organic Chemistry], Volume E6-2A and E6-2B. Thus, for préparing the
- indolecarboxylic acid derivatives of the formula H], preference is given.to
reacting hydrazinobenzoic acids and aryl ketones or heteroaryl ketones in
the presence of polyphosphoric acid as solvent at 145°C. The
hydrazinobenzoic acids required are prepared by methods known to the
25  person skilled in the art, for example from the corresponding benzoic acid
anilines. Aryl ketones or heteroaryl ketones are likewise prepared by
methods familiar to the person skilled in the art, for example, from the
corresponding acyl chlorides or nitriles by reaction with, for example,
q'rganofnetallic compounds.
30 | |
For the condensation of the compounds of the formula IV with those of the
formula I, the coupling methods which are well-known per se to the
person skilled in the art are advantageously used (see, for éxample,
Houben-Weyl, Methoden der Organischen Chemie [Methods of Organic
35 Chemistry], Volume 15/1 and 15/2, Georg Thiemeé Verlag, Stuttgart, 1974).
Suitable condensing agents or coupling reagents are compounds such as
carbonyldiimidazole, carbodiimides such as dicyclohexylcarbodiimide or

diisopropy!carbodiimide (DIC),  O-({cyano(ethoxycarbonyl)methylene)-



(Froc) and al Iyl oxycarbonyl (Aloc) or of the acid am de type, |anEart|cuI ar
fornmyl, acetyl or trifluoroacetyl of alkyl type such as benzyi2
(trimethylsilyl)ethoxycarbonyl (Teoc) group has also provers particularly
suitable for this (P. Kocienski, Protectigng G oups, Thiene Verlag 1994);
The i ndol ecar boxyl Ic acid derivatives were prepared follow ng a nethod

desor bed 1 nahtG)NNBY NI 8EANOU St X eraBeRobSiaed VEOTRAor bropingt 920 ©

Chemstry] Od'ﬁg ﬁ%}ﬂf{ﬁ%‘ . Thus, for prepari

I ndol ecar boxg\'/(ﬂ)% agaysy ‘of the fornula Ill, preference is given.

to reacting hydrazi nobenzoic acids and aryl kFtontes ?rlzgtcer_cl)_ﬁ(rayl ket ones
- ol v a

ydr azi nobent o Coriten8alighs R38 158 Bl Buf Bndgy Rfdatcondians, Pung 25

person sk I Itli@ cﬁnda@satm, do@a adeniplie riecﬂssaiwfmomeéwﬂmpwse aitding e@ﬁﬂhc? acid

t

mot hods. f am § L’P@E BleSenelo BE roRRIEY bl Tofeishe Hiotecs'dGult, PERE R0 | he

cor r espondi n@o 1A 1o KRtk graypsnet invelvedyin e reaction, twhich aturingaths e,

or ganonet at | ¢endergativAtie prafdrably t[g]-gsgﬁ)ﬁi@(@ﬁtcegrhlgl ddiérs p&ﬁggln ¢ t he

IV with f th formula | are
f/\/(ca)lr Im-“kﬁovm \pl)m%"r %%Q’FB’? Efczﬁie"spgﬁ‘@tﬁ‘ﬁ grqup pepteetiamds anmecassaradriathea@mmml y
used (sdé, fgmupsaaml sul H;yehem Vléeflfom&/%v fmé&;rrssﬁ‘sr SGEI??%' @gﬂa géﬁgﬁr gie
(Met hods of I’llﬁ arr@str% SIéy 3@’ o " thﬁa
Verl ag, Stut gag& ui a Qﬂa@@upﬂ My gents
are corrpoundmrmlmnaaen Mebdhglcbndarﬂaﬂah ethecprdtedtwdn(g@l@scp@mésém are
di cycl ohexyl eaipd iiff de; &{a{q]é'ﬂnﬁﬂﬁégp%aé%émﬁ& glodps (guanidino
O ((cyano(et hoxycar bonyl
am no) - N, N, Nerofect lO@tlﬂaﬁmmmdsimbﬂnzylexyaﬂrbuwlcgmupsezn@'ll@rwyl groyppane-

phosphonse A edeers 30 be Té‘rﬁoGQ& b88Sati Tife bRt 8Hlundnof
o ot by o Bt S o a2

protective gravbpayl raldicat Bemad besedshdzry BfiNeés.8r oups not involved in the
reaction, which during the condensation are preferably, present as

(C1-Co) - al kyl esters, benzyl esters or tert-butyl esters. Amno group
prot ecti on i@%rﬂ@éﬂﬁ@ﬂ@ﬁ}dppﬁﬂtd@l@nah&d inOthegr forpaulae &/ rid VI myemlis igh the,

form of ogr e(‘d#6§§lfn‘ke'§luc|5‘olgétyﬂéﬁer OréHifUtRivitlg C¥2RAKEF O WRIidHted" sMne for med
by hydrogenai}]{e?rrhe 1;agtgrchasn L. This linker camries a suitable functional group, for
éxample -amine, known, for example, as Rink amide resin, or an OH group,
- known, for example, as Wang resin or Kaiser's oxime resin. Alternatively,
other polymeric supports such as glass, cofton or cellulose having varlous
25 intermediate chains L can be employed. ,
The intermediate chain designated by L is covalently bonded to the
polymeric support and allows a reversible, amide-like or ester-like bond
with the compound of the formula IVa, which remains stable during the
further reaction on the bonded compound of the formula IVa; but under
30 strongly acidic reaction conditiohs, e.g. mixtures with trifluoroacetic acid,
releases the group located on the linker again.
The release of the desired compound of the formula | from the linker can be
carried out at various positions in the reaction sequence.

35 A, General procedufe for the coupling of protected aminocarboxylic
acids of the formula IVa to the solid support:

The synthesis was carried out in reactors each having a reaction volume of
15 ml. Each of the reaictors was filled with 0.179 g of Rink amide AM resin



condensation. After the condensation, the -protective groups present. are
renoved in a suitable manner. For exanple, NO2 groups (guani d2hmbtay 2004 .
protection in amno acids), benzyloxycarbonyl groups and benzyl groups in
15 benzyl esters can be renpved, by hydgggenation. The protective groups of
the tert-butyl type are renoved acidically, while the 9-fluorenyl met hoxy-

car bonyl radﬂﬁ?ﬁbc—ﬁnk engmest bYASt &F&B"dcl@??\ ne?oadﬁgg p@'@ﬁ‘ﬁﬁﬁcﬁ@wpg”

d th I osslin
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remi ns st aboes 3o meféﬂ& BeOIGRAEDE PICQD qd;ﬁng@ggﬁhgg?e?g ega & the

trongly acidic react

|
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acids of theKAISERItestt raall oasémﬁmbsﬂwasmlahVeThe synt hesé; ihwgfs fﬁre ri ed
\'
Feact or éeﬁétﬂié reVal Bh I et Btk el Blaiiudh epied b B dyehtinneh o
(Fnoc- Ri nk @have, Amngoa&,éatwwmplpemme@MFseiumm/g, i.e. 0.1
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resin, a 30%,s peri {1 on-was

reactor and 9fh % {F?%‘Wé@"% k &h f’tﬁ“ bstituled jaeid (Qrﬂri)‘lmoltmm@\ﬂl:heﬁl 5
filtered and.5maolaesblutionofwhs tedphng re‘@émmcbrrtd aahihﬁh{dl'imﬁ)eaﬁw)

cor r espondi o EIREE A3 febﬁﬁgéa imitiol e PMES e PERSR 2p@eie (0. 33
mol i n DVF)midireawasishakem ab#00T Eof d)631bunsrdt was thbR)washed aatimberdsied t o

the respp tqhﬁegwtaﬁgﬁ# and the m xture was shaken at 35C for 10 16 hours

h The re en washed with DVF a nunber of tines.
(h). slLo c\ﬁn%ck the reaction, a few beads of resin were again removed and

subjected fo a KAISER test. \
For the removal of the desired substances from the solid support, the resin
was washed a number of times with dichloromethané. The cleavage

25 solution (50% dichloromethane and 50% of a mixture of 95% TFA, 2%
H20, 3% triisopropylsilane) was then added and the mixture was shaken at
room temperature for 1 h. The mixture was filtered and the filtrate was
concentrated to dryness. The residue was precipitated with diethyl ether
and fiitered.

30 | .
The solid residues usually contained the desired products in high purity or
were fractionated, for example, on a reverse phase (eluent: A: H20/0.1%
TFA, B: acetonitrile/0.1% TFA) using preparative high-pressure liquid
chromatography. Lyophilization of the fractlons obtained yielded the

35 desired products. '

The preparation of physiologically acceptable salts of compounds of the
formula 1 capable of salt formation, including their sterecisomeric forms, is
carried out in a manner known per se. With basic reagents such as



To check the coupling, a few resin beads were renoved and subjected to a
KXI SER test; in gll gases the test was negative. The renpval @6 MdyEoo#nDOC
protective group was carried out, as nentioned above, ‘using 30% strength
pi peri di nel DMF sol ution. 15 For the coupl i ng of the benzim dazol ecarboxylic
acids, a 0.1 nolar solution of the cor#@®sponding 4- or 5-substituted acid

5 I sol ution of the coupling reagent TOTU (0. 44
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t of 'resin
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obt ai ned vyi h‘ifhl@doad:mlcaﬁddessumbler oducts The preparation of
physi ol ogi cal | y accept abl e sal t.s of conpounds of the fornula 1 capable of
salt formation, including their stereoisoneric forns, carried out in a

Kk basi.c rea ent s 004 20. hydr oxi des,
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sic amno acids, for ex le | i ne,
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conpounds of he formula | contain basic groups, stable acid addition ‘
salts can also be prepared using strong acids. For this, both |norgdn|q
and organi c acids . :

20 On account of the pharmacological ptoperties, the compounds according to
the invention are suitable for the prophylaxis and therapy of all those
disorders in whose course an increased activity of IkB kinase is involved.,

. These include, for example, chronic disorders of the locomotor apparatus,
such as inflammatory, fmmunological or metabolic acute and chronic

25  arthritic disorders, arthropathies, rheumatoid arthritis, or degenerative joint
disorders, such as osteoarthroses, spondyloseé, cartilage breakdown

.. Tollowing joint trauma or prolonged immobilization of a joint after meniscus
or patella injuries or desmorrhexis or disorders of the connective tissue,
such as collagenoses and periodontal disorders, myalgias and

30 disturbances of the bone metabblism, or disorders caused by
overexpression of tumor necrosis factor alpha (TNFo) or increased
concentration of TNFa, such as cachexia, muitiple sclerosis, skuli-brain
trauma, Crohn's disease and intestinal tumors, or disorders such as
atherosclerosis, stenoses, ulceration, Alzheimer’s disease, muscle wasting,

' 85 carcinomatous disorders (potentiation of therapies with cytotoxic
compounds), myocardlal infarction, gout, sepsis, septic shock, endotoxic

-+ . shock, viral infections, such as flu, hepatitis, HIV infections, AIDS, or
disorders caused by adenoviruses or herpes viruses, parasntuc infections,
such as malaria or leprosy, fungal infections or yeast infections, meningitis,



such as hydrochloric, hydrobronmc, sulfuric, phosphoric, netdsangseddsonic,
benzenesul foni c, p-toluenesul fonic, 4-bro&bbenzenesul fonic,, cycl ohexyl 10

am dosul fonic, trifluyoronethyl sul fonl c, acetic, oxalic, tartarl C, -succinic
or trifl uor oacRYPRICeliammatory lind diseases swichi asgchrenis brenchitiaosesthmaher e

. is provided a paten nafc&'y Qﬂﬂ?ﬁSSSlﬂmd%tneef ébl@t@m%vﬁi@““ﬂ}beﬁ’ém@ét | east
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the pharri macol figiraatls MPPABiInRRon BRcGRTPRMGSsaccording to  the.
I nvention are suitable.for the prophylaxis and therapy of all those

di sorders in whose course an increased activity of 1kB kinase is involved.
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nyal gi as and 30 di st uyr ces of the .' bone netabolism or disorders caused
by overexpres&® gﬂﬁ’#%ﬁﬁmﬁ%‘(‘ﬁ sis factor al pha (TNF(X) or increased :

concentration of , .such_as cachexia, multiple sclerosis, skull-brain
‘trauma, Crohn' sAC&P'EEE&éO aRdlitht easPeAlal thetfrds sProvidledi 3 opweess queparing a

at her oscl er osi Sphaﬁﬁ@cf&ﬁ&eﬂ,,wmbl@@érﬂ?hﬁ% brrﬁbﬁp%'t 125t SndlbGifggifd SPSCtmiast | ng.
35 carci norrato s di s&;ders (potentiation of therapies wth cytotoxic

conpounds) getired 1y Riectrsb@spe@uinto g puifable %mnlﬁf@ﬁﬂc M eusiigt exi ¢
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dlsorders caused es V|r ses, parasitic |n ecti ons,
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meningitis, 4 nat or seas S, such as
chronic bronchl%"‘ﬁs of agﬁ ﬂﬁ%haﬁh{?{: 6 pPERE t?ndl? syRUrSREPlEc Ut e
synovitis, tubdfauvlgsi BOWdﬁé"oﬁO@f@dstab@itsmebleﬁ (tmcaraiqapaulee;‘ sappasitories,
chronic rej ect lsymﬁseqm@%e&s«pbnéubﬁs EfaforsS G L BE u{é tElBE; ddiafi, Yed
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general adni ni frepar@tion customary auxiliaries, .such as excipients, disintegrants,
: binders, coating agents, swelling agents, glidants or tubricants, flavorings,
sweeteners and solubilizers are used. Frequently‘ used auxiliaries which
may be mentioned are magnesium carbonate, titanium dioxide, lactose,
mannitol and other sugars, talc, lactoprotein, gelatin, starch, cellulose and
its derivatives, animal and vegetable oils such as cod liver oil, sunflower,
groundnut or sesame oil, polyethylene glycol and solvents such as, for
example, sterile water and mono- or polyhydric alcohols such as glycerol.
The pharmaceutical preparations are preferably produced . and
administered in dose units, each unit containing as active constituent a
certain dose of the compound of the formula | according to the invention. In
the case of solid dose units such as tablets, capsules, coated fablets or
suppositories, this dose can be up to approximately 1000 mg, preferably
from approximately. 50 mg to 300.mg and.in the case of injection sblutions
in ampoule form up. to approximately 300 mg, preferably from
approximately 10 mg to 100 mg. For the treatment of an adult patient
weighing approximately 70 kg, depending on the efficacy of the compound
according to formula 1, daily doses of approximately 20 mg to 1000 mg of
active compound, preferably from approximately 100 mg to 500 mg, are
indicated. Under certain circumstances, however, even higher or lower

L



orally or parenterally. Rectal or transdermal adm nistration is also
possible. According to a fourth aspect, there is provided, a2&¥ayzi004¢

| east one conpound of the formula | as defined in the first aspect, for
prepari ng pharmaceuticals for the prop éam s and therapy of disorders in
t he course of which an increased activity of NFkB is involved. According -

t fifth t | oLfes har maceut i cal ,
Wﬁl 2h I(:orrpr ?%ﬁq?t?r?gr?@em e B ggﬁ%ﬁee&gﬂémoun@&#ﬁ@ﬁ 6?@1%8?@ %P SELHbS | ned
in the first §sf5%’3te g@‘) §Yl singlec adaninistratioatinother form ofiam individual
phar-maceut i caﬂolsE anitt@ble%ea@ﬁ @Imebpwa%h ef ahits &xg! '?ﬂ{lltl d, if
appropri ate, S Ui L e co oung Qfo%%ltlves or @}UXI |§&|-es. :
Sui tabl e sol A% ptsﬁ' 8E’éffedp aksrRecificintervalss, for exanpl e,
gr anul es,d powder s, coat ed tabl ets, tabl et s, (mcro)capsules, suppositories,
, juic r or injectable solutlons and.
b epar At Ehs%?aﬁﬁfé’ef‘]ﬁ*%i§9a§f@“%r%e§§%m RS By masstapeshescoPEYbas
prepar ati on n&ﬂhl\dﬁ)( Tempesdyresuate givesxiti diegrdes Célsias N RIUhREHrS
BT g AP BS O M Bt BB Fioad o

fIavorlngs sweet eners and' so Izers a

auxiliari es. &AMTEARPO WH’@M@WQOW@ﬂm@nem um carbonate, titanium

di oxi.de,40 | actose, mannitol and other sugars, talc, |lactoprotein, gelatin,
starch, cellulose and its. derivatives, aninmal and vegetable oils such as
cod liver oil, sunflower,  groundnut or sesanme oil, polyethylene glycol and '
sol vent s sucExamplésr exarrpl e, sterile water and nono- or pol yhydric,

| cohol t I t f bl

Pt oduced andr TaRRLE B Bubs G, RO IR IEBO R | cont ai ni ng a6 active
constituent Erocessananddge of tlﬂ33@pbeuyldﬂd>4inddie-5-camdxghd: aaiieording to
the invery i on.gg (1bhﬁ s&f ko n%oﬂpgﬁduf] g)g By(? t&\%laee%%) cg&sul es,

coated tablets o torle ose ij 1000
my, prefer abV‘S?refgrQHﬂﬁ Br%@ﬁﬁ@éla’y' themipses BD@nrrgpanoﬂask ehd 604€efarf

i nj ection soll8tmigntes (rﬁ:rgﬁvﬁwc@ofé@f McPwas BInAREd Vit 06! nil éPQc&P: acid_.
preferably f the tr ?

t
adul t pati en%"qa]v%fi @ﬁ"ﬁé‘ﬁgﬁ Pﬁ&?@?c%ﬂﬁgﬁ'«‘[%éﬁslrla#a{gdmdqsereﬂw |f@lé13y of
t he conpoundhoursc ()diTitee coofedr solution , wakmiddmisted ewitlefwaep pxdumig!iy tR8 Ny to
1000 b 00 500
o, are 20 ndfs e‘?%ﬁnﬁpwé’r’?aﬁ?‘%e%?'r‘%’;'ﬁhéﬁﬂrqﬁ@"?dﬁ it a&%&wﬁ? 186" or
| ower 26 MayP t wasfilfergd efsuith sustiorcaag the pesidue wathwashied mntttwateron of
the daily doard@sied. For purification, the crude product was stirred with warm toluene,

filtered off with suction and dried again. This gave 2 ,3-diphenyl-1H-indole-

5-carboxylic aczd
25

Process variant B)

2-Pyridin-4-yl-1H-indole-5-carboxylic acid:

20 g of P2Os were admixed with 12.5 ml of H3PO4 (85%) resulting in a
| strong increase of the temperature of the reaction mixture. The reaction
30 mixture was then cooled to 60°C, and 8.90g (65.84 mmol) of 4-

propionylpyridine and 4.20 g (27.60 mmol) of 4-hydrazinobenzoic acid were

added. The mixture was then stirred at 145°C for 45 mi.n. The reaction
mixture was poured into water, resulting in the precipitation of the yellow
product 2-pyridin4-yl-1H-indole-5-carboxylic acid. This precipitate was
35 filtered off with suction and washed with water until neutral. The 2-pyridin-4-
yl-1H-indole-5-carboxylic acid, which was obtained by this method in

quantitative yield, was used without further -purification for coupling with
amino acid derivatives.



be carried out both by single adm nistration in the formof an individual
dose unit or else of. a- number of smaller dose units and by &¥MaygZ0e4
adm ni stration of subdivided doses at specific intervals. 5 As a rule,
final products are determ ned by mass-spggtroscopi ¢ nethods (FAB-,
ESI-M5). Tenperatures are given in degrees Cel sius, RT neans room

tenperature C&,ﬁﬁﬁ Jof e BcRE | d | L | : :
correspond ta t. e.g:ustomar yég?rlegﬂ??ﬁé%?. “@Q%E@é&nbﬂﬁég%ﬁlﬁé@&%ﬁi?%% %q"d
substituted PROYEENES boxylic acids Process variant A) 2, 3-Diphenyl -1

H i ndol e- 5- cPrdxepgs variamtid): 15 1.96 g (10 mol ) of deoxybenzoin and 1.52 g
of 4-hydraZzi nobenzoic acid- were ground in a nortar and then fused in an
open flask at 160C for 15 mnutes (mn). The cooled nelt was adm xed with .

100 m of5 acExampkeild and 30 ml of concentrated hydrochloric.acid and

ater. rosul N GoCEroibvZoReHPrl 2 rfpnER AR R PR S ameny - |

wat er, resulti
H-i ndol e- 5- caﬂ@owﬂﬁcmgmlhop 21Zedippenyutil-indalef5-takosglioatidysed moeeson and

the. residuey@sn ' t.ar dyglrired. ok i 'ﬁg{i n, crude
product was sti rrt\gﬁf&% h%@r@?o@u@l@ﬁ 1@?’?'5@% %'{'E{Wlﬁ{ _@leoq'shgﬁ)j dried
agai n. Thi s 88deadmixed ypsRassively jwiid 8.115g c 0.6anal) ofcilshor@BpRenyess
vari ant 18) 2a@Byindhitied hylrobhlidrided ob. 865y GF POTU | (©-fEVSh -vere
adri xed wi th 12, G, E%;mpﬂiiﬁﬁ%& m%sﬂ:{:i ng ® ge%sh"r(gﬁ'gda‘ﬁ*enécrrdg"g‘ of the
tenperature Of ChERPINoR T 3 Ptipramptiayliusapiimy - teftaflvorebprate)as amén
E:(23(7)I 28 to |6§J0;_1f4anﬂ (8n@tol) dfedisdproppahines, 'thor@giti@gyﬂr%ﬂ&éimg s”ﬂifbd‘la?ohg

: o ' [ re . added. e mxture S then
(27, 0o ol Y R BSAE A aBEL BT Brensl 5 A ol
resul ting i nage dissalyesl ¢ ix i ethybf acetateie| Then orgamiticphdsey wiadi nwdshed 1
H-i ndol e55- caik@ekivefy afthdwatdh i PEbE |44 er'l
suction and Wetahed V\ﬁﬁi : vva‘gv%&%%ta ﬁ{itr\léecﬁtb Erlgllh?n %@%ﬁ%r%ﬁ]&g%{eq&%
H- i ndol e- 5- c¥ %ﬁi%"‘ﬁé‘?‘_ ChigFdR solufions srigdnaveropaghesium stlfate, iltered
quant i t at i veand elathcentrateds eddef réduded gé&lﬂre: THis - gav@ I NqA-dtbamRyRBL N9
with amno ﬂ?éﬂ(!&%rpwgé,hyaﬁéhenzy?-‘!INF-Ynd% 8 carboxamide  of melting point

120°C to 125°C. ,

20
Example 7:
N-(1-Carbamoyl-3-pyrrol-1-ylpropyl)-3-methyl-2-pyridin-4-yl-1H-indole-5-
carboxamide - R |
0.13g (0.5 mmol) of 3-methyl-2-pyridin-4-yl-1H-indole-5-carboxylic acid

25 (see process variant A) was dissolved at RT in 10 ml of dry dimethyl
formamide (DMF) and mixed successively with 0.083 g (0.5 mmol) of 4-(1-
pyrrolyl)-L-2-benzyloxycarbonylaminobutyramide, 0.16 g (0.5 mmol) of
TOTU  (Of(cyano(ethoxycarbonyl)methylidene)amino-1,1 3,3 ,~tetramethyl]
uronium tetrafluoroborate) and 0.14 m! (1 mmol) of ethyl diisopropylamine.

30  The reaction mixture was stirred at RT for 6 h and then concentrated under
reduced pressure, and the residue was dissolved in ethyl acetate. The
organic phase was washed successively with water, saturated sodium
carbonate solution, water and saturated sodium chloride solution, dried

- over magnesium sulfate, filtered and concentrated under reduced pressure.

35 . Purification was carried out by prep. HPLC.

a: 4-(1-Pyrrolyl)-L-2-benzyloxycarbonylaminobutyric acid
A solution, flushed with argon, of 1.25g (5.0 mmdl) of Ng-Z-1.-2 4~
diaminobutyric acid in'60 ml of water was admixed with 0.66 g (5.0 mmol)



23 Coupling of am no acid derivatives wth substituted indol ecarboxylic
acid derivatives. Process variant C) 5 Exanple | 26 May 2004

N- ( 1- Car banoyl - 3- phenyl propyl ) - 2, 3-di phenyl -1 Hi ndol e-5- car boxam de:
0.16. g (0.5 mmol) of 2, 3-diphenyl-1 Hiogdol e-5-carboxylic. acid (see .
process variant A) was dissolved at RT in 10 nl of dry dinethyl formam de

(DVF)  and -@fdﬁj@&@%@th_@ﬁﬁé&bﬁgawfwahh 9died iyp-aédi '%f 97 bl %@@8{3 pyl 10
| de h h 0.16 g of 'TOLU (O h !

oo e e el D Gt B T
M Us o), mbddie sk extyctatnepehtely St eyl Bostie; teSorghhic fladds FT
or an n con ra R s
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with watér, coraentiatet sodeuredecdtbpedssusel The oudevreductnfas pririfiedting

concent  at edash BtotidiaBiapHy oV M oI TCHIOR Forbbd i hod
phengEr O%I§ ! 4).3Remevehof the mobild glhass- gaweh b:Bagri( 8% fof de( t-pyreolplpilng- 120C
to . Lo . . . . .

N- ( 1- Car bamoyl -3 P?’B?‘l’lﬂay'r’%‘r°c'§’é‘§>rf5°.%?'ﬁ-et hyl - 2-pyri di n-4-yl -1 H i ndol e- 5-
carboxam de 0.13 g (0.5 mmol) of 3-nethyl-2-pyridin-4-yi-1 '

H- i ndol 465- qs ' Lo o L FHAL di | ved at RT
' 10 m of “;‘a“?“fi‘z"?’“’f’ﬁ“f’*%zogé"é%”%ﬁydf e e valy wi th 0. 083
g (0.5 mmol) -éfg -gﬁm"@}%{/@PWQ -gvb%&%m&@f@q’%rﬁmﬂhwrm& 0. 16
g (0.5 mml )arf 0.610§U(4.0 mmol) of N-hydroxybenzotriazole ammonium salt, were

et raf | uor orsuraeet RUPthedT! 1Y miS I aited of ofp il % o A rramald e
reaction miafur &, MWadicyclohesdlcatbcliniide 6ahdan0.88wmh c@@ enholt edf urider
reducedqgr esequg '

or gani ¢ phase iiséﬁ}@ ﬁliﬁ@?éﬁ&%ﬁ%ﬂ?ﬁ@%ﬁ&%&‘gﬁ?ﬁ@@é@ﬁé@h%ﬂ@?

REq Suctacaiy
carbonate s ?Rfmgi)at Rrecipitatedtiea wasi filtared| off ivdth suttion and the ed

over magnes ifltrateulastoncérntritetded dmpte OiN@sr redlieed-pheleiureeduced pressure.
uritil 'Cat-q-

4-(1-Pyrrol y@iﬂfé—1 E@%@%@é‘%‘@gv’%ﬁ %@%ﬁ%ﬁnﬂﬁ% fﬁq* Shrpmatography, (GeClel Lished
with argon, GH3@HECH3CROHMNY / 57 1)aYiekt: (0.89 4 (74%). |

20

Q

c: 4-(1-Pyrrolyl)-L-2-aminobutyramide .

Under inert gas, 0.80g (2.65mmol) of 4-(1-pyrrolyl)-L-2-benzyloxy-

carbonylaminobutyramide, dissolved in 20 ml of methanol, was admixed

with 80 mg of catalyst (10% Pd-C), and hydrogen was then introduced until
- 26 the Z protective group had been cleaved off completely. The catalyst was

fittered off and the filtrate was concentrated, giving 0.4 g (90.5%) of 4-(1-

pyrrolyl)-L-2-aminobutyramide. ‘

2. Process vatriant D)
30 ,
Example 3: : _
N-(1-carbamoyi-2-phenylsulfanylethyl)-2-pyridin-4-y-1H-indole-5-carbox-
amide . '
0.20g (0.84 mmol) of 2-pyridin-4-yl-1H-indole-5-carboxylic acid was
35 admixed with 0.21 g (1.07 mmol) of 2-amino-3-phenylsulfanylpropionic acid -
in 40ml of DMF and, at 0°C, 0.66g (1.27 mmol) of benzotriazol-1-
yloxytripyrrolidinophosphoniiim . hexafluorophosphate  and -  0.37 ml
(2.12 mmotl) of N-ethyl-N,N-diisopropylamine were added, and the solution
was stirred at 20°C for 2 h. The solution was concentrated under reduced



di am nobutyric acid in"' 60 m of water was adm xed with 0. 66 gé .0 mmol ) 26
May 2004 24 of 2,5-di nethoxytetrahydrofuran, foll owed by addi £ Me,iyng{lL 7 m
of glacial -acetic acid, and the m xture was stirred at 20C for 12 h. The

reaction mxture was extracted repeategky with ethyl acetate, the organic
phases were conbined and dried with sodiumsulfate and the filtrate was 5

fash chr on Qigér{g%hr PR 4o I Er e DR, MERSRAbla gl L)

Renoval of -(ké&aEpid EHae: §alle This dpves P9 of (4% 1 op N+(bioprhamoyl-2-
b | ?l?w, -5-
4e?in§)r(¥g?r %@2%@ Fgﬂg&hyl Aﬂﬁdl?t‘?rsa%rg xaT'dze.g (4.0 mml) of .

4-(1-pyrrolyl)-L-2-benzyl oxycarbonyl am nobutyric acid and 0.61 g (4.0 :
nol ) of 5 N- Iselirppe@nzot ri azol e anmoni um salt, were dissolved together in-

NN d.of:y%Eﬁﬁnx%n%aa?ﬁ%ﬁam%wﬂ@ne%% H@M%ﬁﬁ;b%ﬂkﬁf{@o}pmmon—

et hyl di i sopramigean ne, and the m xture was stirred at 0OC for 30 m n and at
20C for 3 h. The precipitated urea was filtered off wilh suction and the
filtrate was concentrated to dryness under reduced qure. The crude
pr-oduct was purified by silica gel chronatography 2/ CH3CH I
CH3000H : 1001511). Yield: 0.89 g (74%. 20 c:
4-(1-Pyrrol yl)-L-2-am nobutyram de Under inert gas, 0,80 g (2.65 mmol) of
4-(1 -pyrrolyl)-L-2-benzyl oxy- carbonyl am nobutyram di-ssolved in 20 m
of methanol, was adm xed w th 80 ng of cat al¥st (0% PA~C), and hydrogen
was -t hen- i nt r oduced unti] 25 the Z prot d had been cI eaved of f
conpletely. Thé catalys 'wa [ i
concentrated, giving O
2. Process variant D) 30xEx#
N- ( 1- car banoyl - 2- phenyl sulfanyl etlh-yl) 2-pyridin..4-yl-1 Hindol e-5-carbox-
amde .0.20 g (0.84 mmol-) of 2-pyridin-4-y1l-1 H-|ndole 5-car boxylic aC|d
was 35admxedW|th021g(107 mol ) of _
2- am no40- pi'aa)ﬂylzs&m-dimwmferwimirmeﬂwlpfopldmé@cm of DVF and, at OC, 0.66 ¢

(1.27 nmol) §£’I 8%6 Qﬁ%g' (%63' 0\1 tnphenylphosphme were suspended in 600 ml of

: acetonitrile and, with exclusion of moisture, cooled to —35°C to 45°C. At

this temperature, 36.4 g (0.209 mol) of diethyl azodicarboxylate were then

. added dropwise over a period of 50 min. The mixture was stirred at —35°C

15  for another 15 min. A solution of 50 g (0.202 mol) of N-benzyloxycarbonyl-

L-serine in 500 ml of acetonitrile was added dropwise to this mixture, the

temperature being kept below —35°C. The mixture was then allowed to

react at 5°C for another 12 h and warmed to RT. The reaction solution was

freed from solvent under reduced pressure and the crude product was

20  purified by medium pressure chromatography over silica gel (DCM/ACCN :

25/1). Removal of the solvent gave 20.8 g (vield 45%) of pure N-benzyioxy-

carbonyl-L-serine-B-lactone (see also Org. Synth. 1991 (70) 1ff) in fine
needles. Empirical formula C11H{{NO4;M.W. = 221.2; MS (M+H) 222.1.

and ~NTe ¢ormt|§
(1 pyrHol yl) m nobut yrami de.

25 Under a protective atmosphere of argon, 15.5 m! '(63.51 mmol) of .
- N,O-bis(trimethyisilyl)acetamide were added to 7.3 mi (57.36 mmol) of N-
ethylaniline in 250 ml of acetonitrile, and the mixture was stirred at 50°C for
3 h. At 20°C, a solution of the above lacione (10.7 g, 48.37 mmol)
dissolved in 250 ml of acetonitrile was then added, and the mixture was
30 heated under reflux for 17 h. The solvent was removed and the residue
was then admixed with saturated sodium carbonate solution, the pH of the



| oxytripyrrolidi nophosphoni um. hexafl uorophosphate and . 0.37. m 2.12
%lm)l 31 of pKI— et hyl - N, N-di i sopropyl ani ne were added, and the sol %@Wﬁmﬁé{s
stirred at 20C for 2 h. The solution was concentrated under reduced 26 My
2004 25 pressure and purified by nedi umgy essure col uim chromat ogr aphy
(CH2C12 / CH3OH : 9:1). This gave 0.19 g (54% of N-(1-carbanoyl-2-

henyl sul f | ) ai2e A Gl 1, i 0dal 8:5-.cakt i de.. 5 Exanpl e 9:
g- gﬂgniramaﬂégmy. - eiﬁ?%@&ﬁemﬁ%%{&%dgf%%&iﬁ ony\ﬂ%l&?ﬁl E%?'B?opi on-
ami de 10 a) little digthy- ethghand thameeidifipdpioopi piri @f oy 65t § ysing. ave. nol )
of triphenyl pyarstice: WRiE m@an%% ik BBP BF 506isin Cliqgﬂ'twg HuffeRMheM th

exclusion of moisture, cooled to -35C to -45C. At h erature, 36.4

g- (0. 209 nol RAYEOHS e BAAIOR YRS 4hel x prisactede repeatedly avtede bpeketateaver a
pelr i ?_d of5 ]{50 aviapo(rértttfznagr Xhélalrs%cl)vaﬂs sja’r\{br flﬁéxaésir%cg %r%?uét_?rneahﬁbtaﬁ of ha%gmm“ OfA
de'g olnio'? r iOI e?aﬁg\q)a%ﬁ%”ﬁ&gﬂéwg% &@ﬁ?ﬁ%cﬁ‘l-ﬁ&p e, %@'wéﬁy@iﬁ} %ibei ng
kept bel ow:- BRC-10PI; BrExhiu(EY. havsmbl)asf taldrgivetiidride weds addledS@rdpRlisénet her
educed presaal ool Prbielaas dliec MS SwtRS striell oy Al Brkgsur e
chr omat ogr apkg5.d2enimsil) ot b-Zramifaathyld-phenylagindpropitaioeald, dissdleed dhvent
(ee al sF0 %ﬁ‘"@%ﬁi frethagy, Wi e SHaK GRE wRRAI whsilitdfat P1p%s, 1o
Gt 1 H1l |\|o4,?cm mingtes and afgopm-igmperature fosa fiidiver 3 hpTbe solvants mgnesphere
of - argon, 15eQapbrt&d ahdl tHEREIOE was lNeﬁtQkfrﬁ hgﬁﬁ%ﬂ%'ﬁéﬁr@@ﬁ?%% § vere
dded to. 7.3 57.36 mol ). of K. et _ 0" cetonitrile,
2nd the i xt W ek pPoRAE Selplion JRVamprAionof di-sogesb podiRsiieatiohe
above Llact onby(flésty cg_romato@?am\y)|(b|-he@'taﬂéthye@cletat§f5'lﬂ:3)1 g?.ﬁe 24(?‘413 gn(ﬁ?%l e was
hen , t . ed under. refl ux ;for - The
solvent s TeoL 28 Hethit E-2ByicehiEs Bhe RIS inhPlonbiF Ao, EMAMR s oci um
car bonat e sofaimua CaohteaplaQur MMé 2856y MB (M+bB 3533t i on bei ng kept bel ow
9. The aqueous suspension was washed with a little diethyl ether and then

acidified'to_a pH of from6 to. 7 -using conc._ hydrochloric acid, and
adj ust ed to A%pFeMeVE thei prpteetiecaraim 44 g th2.35 mmol) of the Z-protected

derivative were dissolved in 500 ml of methanol, 100 mg of catalyst (10%
20 Pd(OH)2-C) were added under inert gas and hydrogen was introduced untif
the Z protective group had been cleaved off completely. The catalyst was
filtered off and the filtrate was concentrated, giving 2.8 g of L-2-aminoethyl-
3-phenylaminopropionic acid (quantitative). - '
_ Empirical formula C12H1gN20Og; MW. = 223.3; MS (M+H) 223.1.
25 |
’ Process step b) .
0.63 g (2.64 mmol) of 2-pyridin-4-yi-1H-indole-5-carboxylic acid, prepared
as in process variant B), was suspended in 150 ml of DMF and admixed
successively with 1.01 g (3.08 mmol) of TOTU and 0.63 ml (3.71 mmol) of
30 ethyldiisopropylamine. The mixture was stirred at RT for 20 min, and 0.73 g
(3.28 mmol) of methyl (S)—2-amiho-3-phenylaminoethylpropionate, '
prepared according to a), was added to the resulting clear solution. The
~ mixture was stirred under reduced pressure for 15 h and the methyl ester of
the title compound was then isolated by fiash chromatography over silica
35 gel' (_DCM:MeOH= 19:1). Yield: 0.44 g, empirical formula Ca2gHagN403; -
MW, = 442.2; MS (M+H) 443 3. \ S

0.22 g (0.497 mmol) of the resulting methyl ester was dissolved in 100 mi
of methanol and cooled to 0°C, and 1.5h of ammonia were then



aqueous solution was then extracted repeatedly wth ethyl

acetate. 5

Evaporation of the solvents gave the desired. product in a yi &P #ayr20840,

(7.4 9).
of met hanol ,

met hanol ,

Enpi ri cal
-10C, 6.5.m (89.1 mmol) of thionyl
and the m xture was stirred for 30 m n.
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filtered off and the
filtrate was concentrated, giving 2.8 g of L-2-am noethyl -

remove the protective
of the Z-protected derivative were dissolved in

mpoaTisin Table gt kelpwt wersoptepardil aGapgoGlywerferoegdses under
the Z protective group had

formul a C12H18N202;

MW = 223.3; M5 (MrH) 223.1. 25 Process step b) 0.63 g. (2.64 mol) of
2-pyridin-4-yl-1 Hindgle-5-carboxylic acid _prepared as jpn process
variant B), Veanmplepended in 1§fusreof DMF and pdrigm&iicalSUGCHESI|V W th
1.01°g (3.08] nmmpl) pf TOTU and 0.63 m (3.71 1) oﬁ 30 R Rblés _
et hyl di i sopr ppyar-he—Fhe—Fixture-—w i t ﬂarrmua_ 20(M#t H) and 0f 73 g
(3.28 mmol) pf rtet hyl w!puppkatars. [ pPyepg ed
according tola), wap a{: sﬁ#ﬁ' nl The{ m x{ure
was stirred pnder rpduced A& :ﬁ% est erl P6V-C) he
title -conmpound’ wap omat ogr aphy fover [silical 35
gel (DCM MeQG+H 19:1). Yietd:0.44 g, forarul a C26§H26N4Q3; MW =
442.2; M5 (MtH) 443 3 0; ) he resulting nethyl estgr _
was di ssol ved in 1OB dto 0C, and{1.5 i} of anjonia
were then 26] vay 20p4 ﬁi . T ifon was alloyed tq@ stand| at
room t enper af ur e L H
2 ‘M.W. =398.46 | 399.3 | pr.v.: B)
C24H22N402 - pr.v.:C)
H N
NH, N\ 7
_ H _
3 - MW. = 416.50 [ 417.1 | pr.v.: A)
g C23H20N4028 pr.v.:D)




overni ght and the nmethanol was then evaporated. The crude product was
purified by flash chromatography over silica gel (DCM MeOH= 126 Mpy 2084 ¢| d:
0.096 g (45.2%, [lacuna]l] C25H25N502; MW = 427.2; Ms (MrH) 5 428.3. The
conpounds in Table 1 bel ow were preparedygnal ogously to Processes A) to
D). 10 Table 1. __ExanpleStructureEnpirical MSNotes formula(Mt H MW =

473. 58474, 2plepmpd] C311427N3@20kta:C) O O YN[ N LMV e -
398. 46399, 3p{ v "B /024H22N40§8{r’t.“¥e.:0) & %N NrBmBle! s I WS | Notes
416.50417. 1pfv A} C23HPONA02Spr.v. D) O H NH2 fasulmy HobHRS
Exanpl eSt ructur gEnpj ri cal tes formula(M+ H) # - : : Qal B)
C23H19N303Spf.v.: Ofis ' W, 414715 43 E"%" B)
C23H19N3038 pr.v.:C)
- q
OYE\N \ p—
H |
OH N \_7
H
5 MW. =431.51 | 432.1 |pr.v.: B)
Co4H24N303S| pr.v,:C)
6 - MW. = 430.53 | 431.2 | pr.v.: B)
C24H22N4028 pr.v.:C)
S |
70 CH,
H
NH, N\ Va
| ~ H .
7 A\ ' o MW. = 516.47 | 403.2 | pr.v.: B)
| )j\ Ca3H22N403 « pr.v.:C)
/l CFy” "OH| CgHF302 |




W .431.51432.1pr.v.: B) C24H21 N303Spr.v.:C) f

6
N 7TOM W = 516. 47403. 2pr v.: B) AC23H22N403 pr.v.

H
C2HF302 3 OHf O 29

10

15

20

1
| \MW = 430.53431.2pr.v.: B) cz4H22N4025pr2Q/Malz:)?0ﬂ@
/ H

O CH

:0)

Example Structure _ Em'piricai MS | Notes
formula [(M+ H)|

HC OH C2H402

8 C‘ | 0 |MW.=47550 |4165|prv..B)
\ Kk /U\ Co4H25N502 - pr.v.:C)

9 o MW. =427.2;: |4283
C2s5H25N502 |

pr.v. = process variant

Pharmacological Examples IkB kinase ELISA:

The activity of the IxB kinase was determined using an ELISA comprising a
biotinilated substrate peptide containing the amino acid sequence in the
protein IxB of serines 32 to 36 and a specific poly- or monoclonal antlbody

(for example from New England Biolabs, Beverly, MA, USA, cat.: 9240),
which binds only to the phosphorylated form of the peptide IkB. This

complex was lmmobthzed on an antibody-binding plate (coated with protein
A) and detected using a conjugate of a biotin-binding protein and HRP (for
example streptavidine HRP). The activity could be quantified using a
standard curve with substrate phosphopeptide.

Procedure: .

To obtain the kinase complex 10 ml of Hela S3 cell extract S100 were
diluted with 40 m{ 50 mM HEPES, pH 7.5, adjusted to 40% ammonium
sulfate and incubated on ice for 30 minutes. The precipitated pellet was
dissolved in 5 ml SEC buffer (50 mM HEPES, pH 7.5, 1 mM DTT, 0.5 mM

EDTA, 10 mM 2-glycerophosphate), centrifuged at 20,000 xg for 15

minutes and filtered through a 0.22 pm filter. The sample was applied to a

O
O



CH3 NNz N H 26 May 2004 29 Exanpl eStructureErrpl rical M Not2es forrrul aMr+
H 80M W = 475.50416. 5pr.v.: B) C24H25N502 pr.v.:C) CC2H402 o ﬁ@@?y 20Q49¢
\MW = 427. 2;428. 3 |  C25H25N502 0 Noml H CONHZ . N H pr.v. = process
variant Pharmacol ogi cal Exanples | KB ki ngse ELI SA: The activity of the | KB
ki nase was determ ned using an ELI SA conprising a 5 biotinilated subst rate

peptide cont ammgs«ép@r@ﬁ -BO FRgiC]. c&ﬁtﬁ&ﬂﬁngﬁm'ei‘sﬁ Pﬁéﬂhaﬁé Bibtegh AR nes

| e
New Engl and. HPBEARs SHEREM) Yhidhhad8Rencequilmon it SR BUTERGIONRS {0

t he phosphgrgbetaiddf at naofﬂomherawpbf dg rﬂilﬁfﬁm Tat <4 °@0ﬂ1£4eeﬁrdﬁ%gfmgh:é?gg
" conj ugat o bYTaETR B el B0 it ot tnk B i pjectlarieight sfandara **' "0
5 were combined for actlvatlon Activation was. achteve_d by a 45-minute- -
incubation with 100 nM MEKK14, 250 pM MgATP, 10 mM MgCly, 5 mM
dithiothreitol (DTT), 10 mM 2-glycerophosphate, 2.5 pM rrucrocystm LR at
37°C. The activated enzyme was stored at —80°C.
The test substances, dissolved in DMSO (2 pl), were preincubated at 25°C
10 with 43 ! of activated enzyme (diluted 1:25.in reaction buffer 50 mM
HEPES, pH 7.5, 10 mM MgClp, 5 mM DTT, 10 mM R-glycerophosphate,
2.5 MM microcystin LR).for 30 minutes. 5 ul of substrate peptide (biotin-
(CH2)6-DRHDSGLDSMKD-CONH2) (200 M) were added, the mixture was
incubated for one hour and the reaction was quenched using 150 pl of

15 50 mM HEPES, pH 7.5, 0.1% BSA, 50 mM EDTA, antibody [1:200]. 100 pl
of the quenched reaction mixture or a standard phosphopeptide dilution
series (biotin-(CH2)e-DRHDS[PO3]GLDSMKD-€ONHp)  were  then
transferred to a protein A plate (Pierce Chemical Co., Rockford, IL, USA)
and incubated with shaking for 2 hours.

20 After 3 washing steps with PBS, 100 ul of 0.5 pg/ml of strepfavidin HRP
(horseradish peroxidase) (diluted in 50 mM HEPES/ 0.1% BSA) were
added for 30 minutes. After 5 washing steps with PBS, 100 ul of T™B
substrate (Kirkegaard & Perry Laboratories, Gaithersburg, MD; USA) were
added and the development of color was stopped by addition of 100 pi of

25 0.18 M sulfuric acid. Absorption was measured at 450 nm. The standard
curve was generated by linear regression according to a 4-parameter dose-
-activity refation. Using this standard curve, the enzyme activity or their
inhibition by test substances was quantifi ed
Method PKA, PKC, CK II

30 cAMP-dependent protein kinase (PKA), protein kinase C (PKC) and casein
kinase Il (CK Il) were determined using the corresponding test kits of
Upstate Biotechnologie according to the instructions of the manufacturer at
an ATP concentration of 50 uM. However, instead of phosphocellulose

~ filters, multi-screen plates (Millipore; Phosphocellulose MS-PH, cat.

35 MAPHNOB10) with the corresponding aspiration system were used. The -

' plates were then measured in a Wallac MicroBeta scmttllatlon counter In
each case, 100 uM of test substance were used.
Each substance was tested in duplicate. The mean of the blank (without
enzyme) was subfracted from the means (enzyme with and without
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curve was generated by linear regression according to a 4-paraneter dose-
activity relation. Using this standard curve, the enzyne acti @‘?WY&O Ofhei r
i nhibiti-on by test substances was quantified. Method PKA, PKC, CK If 30
cAMP-.dependent pr ot ei nki nase (PKA), pr ot?%n ki nase C (PKC) and casein -
kinase Il (CK 11) were detérm ned using e correspondi ng test kits of
Upst at e BiRatant blabthegi e according to the instructions of the manufacturer at
an ATP concentration of. 50 M However, instead of phosphocell ul ose
filters, multi-screen plates (MIIlipore; Phosphocellulose Ms-PH, cat. 35
MAPHNOBI O)1- wi t A compourad ofetbp fordiutet aspiration system were used. The plates
were then measured in a V\al lge M croBeta scintillation counter. In each
case, 100 pMof test s ¥st anfe were used. Each substance was tested in
duplicate. The mean of jhe blank gw thout enzyne) was subtracted fromthe
means (enzynme w th gandsi 6 May 2 4 31 substances), and the
inhibition in %was ca ‘ 1C50 cal culatlons were carried out using
t he software package G 4Fit ) e results are shown in Table 2 below. 5
Tabl e 2: Kinase inhibitigen a "a substance concentration of 100 pM or | C50
i npM Exanpl e | ‘KB ki nase PKA BKC CK Il nunber| C50% i nhi bi ti on% i nhi bition%
i nhi bi 5i on 13%hd¢brrasiereaasdmeﬁ8fcﬁ&|?d¥h5e Sompdlineibt Wum‘iaﬂ?ﬁ%%?’“

mean

51. 855827 64 9 l'l% ZII8 94.'00230 determ ned. 26
May 2004 YSIO 09103 yaooepfable salt of the compound of the formula {, where ,

R?is a radical of the formula I

s __— : \D-./.' . an
R
. . R?
. i whichD is ~C(O)-,
10 R7is hydrogen or (C-Ca)-atkyl,
Ris R’ or the characteristic radical of an amino acid selected from the groyp
consnstmg ef glycine, alanine, valine, leucine, isoleucine, phienyialanine,
fyrosine, tryptophan sefine, threonine, cysteme methlonme
asparagine, glutamine lysine, histidine, arginine, glutamic acid, aspartic
15 acid, 2-aminoadipic acid, 2-aminobutyric acid, 2-aminolsobutyric acid,
2,3-diantinoprogianic acid, 2,4-diaminobutyric acid, 1,2,3 4-
tetrahydroisoqqinoline-‘l -carboxylic-acid, 1,2,3,4-tetrahydroisoquinoline-
3-carboxylic acid, 2-aminopimelic acid, phenyiglycine, 3{2- |
_ thienyl)alanine, 3<(3-thienyl)alanine, 2-{2-thienyl)glycine, 2-
20 o ammoheptano:c acid, pipecolic acid, hydroxylysine, saroosine
' A _ 'N-memylisoieucine G-N-methyllysme N-methylvatine, norvaline,
' fnorieucme omithine, allo—usoleucme allo-{hireonine, alio-hydroxylysine,
4—hydroxyprohne 3—hydroxyprehne 3—(2-naphthyl)a!amne 3{1-
o naphthylalanlne). homophenylalanine, Homocysteine, homocystelc
25 atid, homotryptOphan cysteic acid, 3-(2-pyridyf)alanine, 3—(3-
pyndyl)alanme 3-{4—pyndyl)alan|ne 2—ammo—3-phenylamlnopropionlc
~.acid, 2aminos-pha1ylammoemylproplomc acid, phosphinothricine, 4~
.'ﬂu'orophgnylalanine,-3¥ﬂu0rophenylaiéhine. 4—ﬂuor_oph;enylaléhine, 3-



Patent clains: 1.. A conpound of the formulal Ra 4 32 0) . R .5 and/or a
stereoi soneric formof the conpound of-the formula | and/or a26 May 2004
physi ol ogi cal ly acceptable salt of the conmpound of the fornula |I. where R3
is-a vradical of the formula 11 RT'i Regg in which Dis C(0)-, 10 R7 is
hydrogen or -(C -C4)-alkyl, R8 is Rg or the characteristic radical of an

amino aci d sel ect ediubrqmeharagig] SHuorBaRktly it olnutoHeRPataiNine,
val i ne, | eucine, i z.% euci ne Gﬁ.g‘enyf al anine, tyrosine, tryptophan, serine,

t hreoni ne, cystei né® %‘?”ﬁ”@ﬁﬁl 9, 4Auifrpphenyialaning; 4ramnopienyigianine, hi sti di ne,
argi ni ne, gl utani ¢ oyeioHexadadne, niineas fdorolysBpien dlmthodtypiophan,
2-amriobutyric acid, 2-amnolsobutyric acid, 2,3-dianf N@pPr opi- fy C aci d,

2,4 di ami nobut yri c Magthignine sulfore, methiening quifixidecandndEHMNR | -COMROYy | i c- aci d, .

it )L o0 O LB L o B

ﬁ- ((j 2-t h: enyl ) gl yci rnhépy!zlaphﬂwt]bihbg\ybﬁ@hﬁl)ﬁo:rﬂuorqmypaju:btﬁemrw@di_ml is_
N ety val e, norrapibttuted O BhaY bl SPHEUE R fiod B Mot SL R L. o1 1o

eoni ne, al | o- hydr oxudiyalis selected floyntihe pydipaddnsistingaihyCH-cx)akgl inne, -
3- (2-napht hyl ) al ani ne, 3-(1- naphthylal anine.), honophenyl al'api ne,

hormocyst el ne;  honopagicalar -(@3-Gy)iatkyl, HENECH)atitaxp Naipartiukic 03 -Gfiaikoxy,
3-(2-pyridyi)alariine, 3-(3--pyridyl)alanine, 3-(4pyriidyl)alénihe,
2- ami 8- phenyl ani ndwlagsnanitre, amine, tifludkeraetipio higdrpky.rhyideoxy<(Ga+Cuj4aikybpi oni ¢
aci d, “phosphinotiirjgine, 4. f|upro nyl al api ne,. 3fiuor ophenyl al ani ne, -
4f | uor ophenyl af ani ﬁg&gsﬁﬁdwr‘%ﬂﬁgg‘%%? R A varoRyetiwt, :
3- f | uor ophenyl al aninethyl@rddiogypethplenédibaniontyl; dcetghby@inaphydishabritnie
4-ni trophenyl al ani ne, 4-am nophenyi_al ani ne, . _

- aminacarbonyl, {C1-C4)-alkoxycarbanyl, phenyl, phenoxy, benzyl,

‘benzyloxy or tetrazolyl, o
15 ” : 2,' heteraaryl having & to 14. ring membe};‘s* whare heteroaryl is ?

- radical selected from the group consisting of pyrrole, furan, thiophene,
imidazole, pyrazole, oxazole, isoxazole, thiazole, isothiazole, tetrazole,
1.2.3,_5—0x_aﬂ1iad’iazole 2-oxides, triazolones, oxadiazolones,
isoxazolones, oxadiazolidinediones, triazales, which are substituted by

20 | N B " F,-CN, -CF3 oré—C(O}—Q—(C1jc4)-allel. 3-hydroxypyrole-2,4-diones, 5-
oxo-1,2,4-thiadiazoles, pyridine, pyrazine, pytimidine, indale, isoindole,
-indazole, phthalazine, ‘quinoline, isoquinaline, quinoxaline, quinazoline,
. ¢inndline, carboline and benzo-?used, cyclopenta-, cyclohexa-or
o cyclohepta-fused derivatives of these heterocyclesunsubstituted or
25 substituted and the heteroaryl radical is unsubstituted o mono-, di-or
L .o trisubstituted by identiéal or different radicals selectad from the group
cansisting of {C4-Ca)-alkyl, in particular {C1-C4)-atkyl, (C1-Ca)-alkoxy,
" in patticutar {C1-C4)-alkoxy, ,ha!ogen, fitro, amina, tiﬁqofomettlyl.

o hydroxyl, hydroxy-{C1-C4)-alkyl such as hydroxymethyt or
30 - 1-hydroxyettiyl or 2-hydraxyethyl, methylenedioxy, etfiylenedioxy,



cydohexyl al ani ne, cdrulline. 5-tluorotryptophan, 5-nethoxylry t]c\)/{)han

nmet hi oni ne sul fone, nethioni ne sul foxi de and - NH NRla- CON( R70¥%May bf‘s 1
aryl, .where .aryl is 6. radical. selected fromthe.group consi st i ng of

phenyl, naphthyl . biphenylyl..anthryl argf luorenyl and the aryl radical is

unsubstltut ed. or-mono-,, di- or trtsubstituted by identical or different
radi cal s sel ected ftromthe rouR S|st|n of -(Cl-Ca)-alkyl.. in
particular - (Cl- ca)apdgcety '(C@T @g')y mrﬁfﬂﬁﬁﬁfé‘éﬂ!&r(c‘l(—@d c4) | koxy,

Such- a5 hydr Bxyret i"?“’?? e wﬁ%’% ol B YRR 1 O ol

- et hyl enedi oxy, yl erf kyhv@ahwqht in or mec!/mwdisonyl

am nocar bonyf, (Cl C4) u@édg@mrdpq,mﬂo, d R bsﬁl‘i}fé&io gJ’

benzyl @xy or tetrazolyl %%F g het er oar yt ha%ﬁ ng 5 to 1 rrn er?ﬂ)ers
where -heteroaryl is a PORINErPY sefected From the group consi sti ng of

pyrrol e, furan, thlophesite, ariywherobst Ispaé 88fNed, abiNaZRdGs dn§t§ﬁ‘sg

t hi azol e, isot hl azol e, tet ragol §§'§948F - oxat hi adi azol e 2-oxI

triazol ones, oxadi azol ones, % é"? V&xadi azoi i di nedi ones, €r | azol es,

whi ch ar e- substl tuted b%2. meamwm@m%&%&é)haérbuwﬂ
hydroxypyrrol e. 2, 4-di ones, 53%89111119& %o %5@|sqﬁ%p§m%8|rgdn r?ﬁél ne

pyrimdine, I ndoI,e i soi‘ndol e, -1'ndazo

i saquilfol i ne, quinoxal i ne, &kPYRiZoli ne, dnnol i ne, carboline-and :
benzo4used, cycl openta-ggcycgR ’mexa-- or cycl ohepta-fused derivatives of ’

t hese' heterocycl esunsubst i t ut ed or substituted and the' heteroaryl radi-cal

is: unsubstituted or r FY:-' or -trisubsfituted by identical or
different radicals sel acsed Haldy@nt he group consisting. of -(Cl-C8)-alkyl,
in particular -(Cl-C4) é’:léky| (C1-C8)-al koxy, .in parti cuI ar :

- (C1--C4) al koxy, hal ogen; ™ ni t'PB' am no, trifuoronethyl, hydroxyl,
hydr ol§- (Ci- C4) - al kyl ssieh aBFgydroxynet hyl or 30 1-hydroxyethyl or

2- hydnmxyet hyl , net hyl eng .y nedi o - 34 fornyl,
acetyl, cyano, _hydr oxycar borT};é/'{c‘n‘(?a R ry%f’ '“%e?etff\é‘tbg)"rzal koxycar bony! .
phenyl, phenoxy, berizydg beﬁ@l—ﬁﬁ or telrazalyl, 3. -(G --CC)-alkyl,

where al kyl is strai ght §Haip 1a)nched and is unsubstituted or nono-,
di- or irisubstituted, |ndepe$1(g§)2. f one i S 20 -25 -

- 20 © 342 {CsCa)cycioalkyl,
843 radical of the formula
R10

R{("\
=~

: Rito
or

S - 344 radical-of the formula
a5 S . —=——RW
4. hydrogen
R'is a)  hydrogen,
' b) -(Ci'CB)-EIKYI where alkyl is unsubsfituted or mono- to.
o . msubshttlted, independently of one another, by
30 : _ 1. aryl, where aryi is-as defined ahove




30 another, by 3.1 "aryl,-where aryl Is as "defined above and%*js'@bq
unsubstituted or substituted as above, 3;2 hetemaryt having £HOF | ng

menbers,. where. heteroaryl is as defined above and'is unsubstituted or
subsft jted as above, 3.3 -0-tT, 3.45=0, 3.5 hal ogen, 3.6 -CN, 3.7
-CFA, 3.8 -S(OND, V\/nereX|sthe|nteger zero, 1 or 2, 3.'10 C(O~t(RtO)z.

.3.11 -N(R1), 3.12 -{CrC&) -cyclo ormula RIO
or 3.14 'radical -of the forrrul ?e%é%%@sﬁaﬁ%'&ﬂemﬂﬁm g}'ﬁ)e hydr ogen,
b) -(Cs-Ca3-al kyl, where al kyl |§le€ﬁmbb§|a§ubﬁmbdﬁbweno- to

trisubstituted, |ndependentla of egnother, by 1. aryl, where aryl is as
defined above, 26 May 2004 3 fo he’teroatyl having 5 to 14 .ring
menbers, where heteroaryl if 'ﬁ@d’aMV@E"eS”SH@PE@@WZﬂm1Of2
-N-(CsSO) n-al kyl, where n S theah@bmqguﬁmﬂgu{ed%n?omaqﬁ kyl is.
unsubstituted or nono- | or _Iri)shlfut t.uted, .independently of one

, independently of one anather,

anot her, by hal ogen or
_ , halogenorby-COOH or

S. -COOH,
N | €} aryl, where arylis as defined above or
10 o . - d)  heteroaryl having 5 to 14 ring members, where hetenoaryi

‘ ‘s as defined above, and, :
inthe case of (R'). R*, independently of one another, has the

o . meaning of a) o d),
_ ‘Zis 1. aryl, where aryl is as defined abpve and is unsubstituted
15 . ‘ ~ orsubstituted as above,

2. heteroaryl having 5 to 14 ring members, where hetefoaryl’
is as defined abave and is unsubitituted or substituted as

above, or )
_ __ 3" -C(O)}-R", where
.20 - RUis 1. ~OR%or

2. -N(R'%, or
R"and RE form, together with the nitrogen atom and carbon atom to which
they are each bhonded, a heterocydlic ring of the fonmula Ha,

g Y ta)
K \Y

85 T i which D, Zand RM are as defined in formula I,

' o Ais  anitrogen atom or the radical —CHy-,
Bis an oxygen atom, sulfur atom, nitrogen atom or the radical <CHs-, -
Xis an oxyg_éh atom, sulfur atom, niﬁngeh atom or the radiqé| —CH~,

~ Yis absentoris an oxygen atom, sulfur atom, nitrogen atom or the
30 . : radical —-CHx-, or
X and Yto;;ether form a phenyi, 1 2—dtazine 1,3-diazine or a 1,4-
diazine radical,



5. -coati, c) aryl, where aryl is as defined above, or d) hetgroar haV| ng
5to 14 ring nenbers, where heteroaryl 1is as defined above, &ifayieq

case of {(R"% R10, Independently of one another, has the neaning of a) to
d): Zisl. 15 2. 3. 20isl. 2. .aryl, whgge aryl. Is as defined above and Is

unsubstituted or Substituted as above, heteroaryl having 5 to 14 ring

Tuber sut od ac REAREMY Sretintodid TR R ale Sty sohB R s

form .toget hern%mwetdiéﬂﬁﬂ%@&@@ﬂ%ﬂ%rﬁmteapbmenat@msulﬁmbrmhogérhey are

each bonded, aatmﬁimnqgﬁqﬁﬂﬁgehla[tg“%ngm,ﬁtf{m%l&e sq@atoﬁg‘l AQ whi ch
D, Z arid R11 ar eflnedlnforrma Als rogen' a orthe
radi cal --CHr, - fss o GrogRMalgms and yhere an axxgen andstiiaraomidermot poeure

radi cal§ - CHr, atxhesamecmmen atom sul fur atom nitrogen atomor the
sul fur atom nitrogen

o or the Wit Ao tRs Mphn pdd i HOW eV Berod ghoncatimoatpm is
1, 2- di azi ne,. 1umﬂsmtmrmom~bmsuﬁhtmemmdepdnmﬁlyofaﬁe Motha0Bg -@9- 10 1s
200 Colalky, unsubsifuted of mono- to disubstituted by
o 1.1.- -OH,
i 7l 12 (Cr-Coalkoxy,
- | 13 halogen,
14, NO;
1.5, NH,
o 16. -CFs,
15 17, -OH,
1.8 methylenedioxy,
1.8 -C(O)-CH,
1140 CH(O),
1.11. CN,-
20 - 1.12. -C(O)}-OH,
1.13. -C(O)-NH;,
1.14. (Ci-Ca)-alkoxycarbonyl,
1.15. phenyl, .
| 1.16. phenoxy,
25 . 1:47. benzyl,
1.18. benzyloxy or
L 1.19. tetrazolyl, or
R andeorm togemerwiththemrbon atoms to- whlch they each are bonded;
a heterocycltc ring of the fommla e,

Rﬂi
. R7

in which D, R7 and R™ are as defined in formula i

30



where .the ring. systemfornmed by N, A, -X Y. B and the coop %mis
unsubstituted ornono- to. trisubxstituted, independently of oR& c?toﬂér,

by. -(d.- Ca)-al kyl, urisubstituted or -nono- to disubslituted by at the
sanme time, where the ring systemfonii'gg by-N, A X, Y, B and the carbon
atom contains not nore than one oxygen atom X is not an oxygen atonr

sul fur or nitrogen ator;Lf | kL n atom. contains t re than
one sul fur atom contai ﬂ:‘s'g lﬁ?@?@ﬂ%&(ﬁ],%ﬁlﬁﬁfﬁ?gg lﬁ?%%%ﬁ"ﬁ?ﬂﬂﬁ??an
oxygen and sul fur atom'do ndfHsccur '1.1. -OH, 1.2. (G -Ca)-al koxy, 1.3.-
hal ogen, 1.4. -NO2, . . "rNiJang = . = (

met hyl enedi oxy, 1.9 -C(%é-c?—l?,, %H%E)&" sP@T%&?Tﬁ&&%?“%iH’ﬁ?rﬁﬁ?ﬁfﬁ@'qq-m,
-C(O) -NH2, (C: -C4)-al koxycar®dmwi. phenyl. . phenoxy, bevel 1.18. .
benzyl.oxy or 1. 19, tetr #as! ydbsefforis Bn 8Rfbeh dithRuidiP 8BhT Rirobich ede, carbon

atons.to 'which they. each are bonded, a heterocyclic ring o e formul a
lip, .~ eRia N. air 30 in Serdsal EHan® R 0 are as defined in formil a

R 26 Nay 2004 37 TdndlVosVandW yapther Foii a Shirfyl M, 2E@5he M, BldeiE Gt Om-or
the radical = 2 1,4~diazine radical, - ' ' '
'_ : _ : where the ring system formed by N, T, V, W and two capbbn atoms centains
.10 -, not more than one oxygen atom, not more than one sulfur atom and 1,2,30r
' 4 nitrogen atoms, where an oxygen atom and suffur atom do not océur at the
-sarme time, and where the ring system formed by N, T, V; W and two carban
. atoms is unsubstituted or'mono- fo trisubstituted, independently of one
another, by the substituents defined above under 1.1. fo 1.19,,

15 - and the substituents R', R?and R* are hydrogen,
) R°is 1.  hydrogen, '
2. . -OHor )
3. =0, and
: R%is 1.  aryl where aryl is as define abové and is unsubstituted or
20 substituted as above, or

2. heteroaryl having 5 to 14 ring members, where heteroaryl is as
define above and is unsubstituted or mono- to trisubstituted as
above,

25 2. Acompound of the formula | as claimied in claim 1, wherein
. 'R®isaradical of the formula I, in which
~Dis -C(O}, |
R’is hydrogen 'pr‘-(Cg-g)—alkyi, : o
S ‘R%is 1. {Ci-Cq)-alkyl, where alkyl is straight-chain or branched and i$
- 30 , mono- or'disubstitut'e_d. independently of one another, by
1.1  heteroaryi having's to 14 ring members, where heteroaryl is 2
radical selected from the group consisting of pyrrole, furan,
thiophene, imidazole, pyxézole, oxazole, isoxazole, thiazole,
isothiazole, tetrazale, 1,2,3;5-oxathiadiazole 2-oxides,



--CH, Wis an oxygen atom sulfur atom nitrogen atomor the ﬁ‘di gﬁh Vis

absent or is an oxygen atom sulfur atom nitrogen atom O t 4l

-1li2-; er T and V "or V and Wtogether form a-phenyl, 1,2-diazine,

1, 3-diazine. or :a 1, 4-diazine radical ,33/\/nere the ring systemfarned by N

T, V, Wand two cartoon atoms contai ns. not nore than one oxyge

n'atom not nore than qﬂgzo%ﬁgsug,xﬁ%éﬁgg i&oxa%oloﬁegr "Fﬁa’%'

where an oxygen atom and sul fuf. at om do not occur

where the ring syst em ftdazubes, whidk aré substitiéd bl | W,G@FQ@H-CQ@

unsubstituted or'nono- to trisubstituted, |ndependently 6f one another, by

t he substituents defi né&)ﬁﬂ%@—hudﬂ@typma-ﬁ.dbdﬂméé, &oxolcﬁzmlﬂnddtt&oles

substituents R, R2-and R areh 0 1 hdrogen 2:. . -CH or.
A A '

and

-3. =0," and RB is 1, af' '"ﬁhw Ine; ddagale; s
unsubsSituted or. 20 SLphﬂia!azhhaad;uhwmé)dnaqulrﬂl’ne auirmétweoqwhz&nﬁw ng 5 to.

14 ring nmenbers, where ef above-and i.s unsubstituted
or nonQ- 'to tri- substltu@(?ﬁé%‘%gbéaﬁégeg?‘uﬁ BBﬂaaoFy?lﬂ'%e"PoPﬁul al as
dai med ‘i n.dai m 1, wher ycloh@taifdsed denitiativels ob thesb defepseyslesunsdubstitatedhi ch . 30
R is. hydrogen' or -(Cl ﬁé‘ﬁd wher e al kyI
I's straight-chain or br%gﬁc ndmﬁ%%@_a}ylm a‘%s %@syﬁ#@itgd fndependent |y
of (Oné:anot her, -by 1. 1m@a¢wsmwwmnuwmm@mmams where -
hetergaryl i's a radlc f u n rrale; -
furangéI t hi ophene," %L'l&g pyraz‘%rﬁ@%% @’P*Cé%{s}ﬁi'm 'QPWL?“E ol e,
| sot hi-azol e, tet razal e-(é»&ﬁaiéﬁo%é%bhﬁ&kwkn %ﬂw)iérd—féf-cg—al‘\(/g% 2004 38' 10
15 1. 2:° "201 3 _ : !

halogen nitro, amino, tnﬂuommeﬂ'lyl, hydmxyl hydroxy{(C1-C4)-

alkyl such as hydroxymemyl or 1-hydroxyethyl or 2—hydroxyeﬂwi.
methylenedioxy, eihylened' foxy, formyl, acetyl, cyano,

5 : ‘hydroxycarbonyl, aminomrbonyl -(01~04)-alkexyurbonyl,

phenyl, phenoxy, benzyl, benzyloxy or tetrazolyl, heteroaryl
“having § to 14 ring members, where heteroaryl is unsubstituted

or substituted,
12 -OR",
20 . . 13 -S{O)R™ where xis the integer zero, 1 or2,
| 14 NR",

15 radical of the formula

Rl\o'/l\
. TR0

25" o | o
186 radicalof the formula
——===——RW0
or : o : :
i 2. isthe ctiaracteﬁstic radical of an amino acid selected from the
30 - group consisting of hisfidine, tryptophan, serine, threonine,



.1.4 1-5 triazol ones, oxadi azol ones, isoxazofones, oxadiazollgéw@glgng
triazoles, which are substituted by F, -CN, -CF3 or C(O-)-( kyl,
3-hydroxypyr 1Ne 214 di ones, 5-o0xo0-1, 2, 4-thi adi azol es, pyridine, pyrazine,
pyrimdirie, ihdole, isoindole |ndazo@9 phthataZJne, quinolirie,'-

i saqui nol i ne, quinoxaline,, quinazolirte, cinnoline, cat'boline and benzs

-fused; cydopenta cyei ajyetehie, memléuiﬁéad@aka@ﬁw E:Ehnﬁiﬁé'lyﬁﬁé\é?g‘i iAb, t hese

hetetocydesunsubstltuteq oL, SY stltute e heteroaryi radical is
unsubstituted or npono-Siigmic ??ﬁie ??‘a -ed by identical or d| fferent
radicals sel dttied 1f r onis, he group consisting of -(Ci-Cg)-alkyl, In

particular -(di-C4)-al rt1 l.ar al koxy,
hal ogen,, nitro. g% no. rl?uor %%%gﬁh&ﬁgﬂ'%ﬁmo y'arrtﬂ'@é’leel “%% al kyl
such a8’ hydroxyrri et hyllﬂﬁpﬂrldﬁlyﬂ}wf)oyﬁetamthenrmmdqymm@mmﬂhned by '
met hyl enedi oxy, et W e

hydr oxycar bonyl - a% noggfgr bonre a&%@%fi é%’@%%&]‘?lunsuﬁ%?ﬁ or phenoxy,
benzyf, benzyioxy or te#t %ﬂaSlﬁ ryI --having 5 to 14 ring nenbers.
where heteroaryl i gaunsydisddn uted or substituted, -O-R10 -S(O,-Rl -R101
where x is the intgger zero,1-or. 2, radical of the fornmula 25 or 1.6

radical cif the fo | a2 is the characteri stic radical of an amino
aci d gelected fron2dhe gtRyp consisting of hisstidine, trypt ophai n, serine,

|ysi ne. ar gini ne. Soi ucdith ERERTHVUR e R 36T B bfm%@“érim G-
| kyl ;- where al kyl |s stsubstiitedesdinelain dr anched and is, . independent|y.
df one a‘nother NDRO-, lﬂ}éﬂ?%h trisubstituted by 2.1 aryl, where aryl-1Is

u

as. defined In: %a(ml nsubstituted. or substitcited-.as in claiml,
_ hydrogen,

15 o : ,b) -(C1-Co)-aliyl, where alkyl is unsubstituted or mono-to
: trisubstituted, independently of one another, by
1. aryl, where aryl is as defined in dtaim 1,
2. heteroaryl having 5 to 14 ring members where heteroaryl
: is as defined above,
20" 3. hatogen,
' ' 4.~ -NH{C1-Ce)n-aliyl, where nis the integer zero, 1 or 2 and
alkylis unsubstituted or mono-, di- or trisubstituted,
Independently of one another, by halogen ar by —~C(0O)-
. "OH, or
25 5. -G(O)-OH,
T ' cy aryl whre aryl i isas defined in claim 1, or :
. '-_c_i)_' " hetefoaryl having 5 fo 14 ring members; Where heteroaryt
S ... 'Is as defined above, and, L
i = |r| 1he case of (Rw)z. R, |ndependenﬂy of one another, has the
.30' .' _ meanmg of a) to d),.
"Zis 1. 1,3 4-oxadiazole, vihere 13, 4-oxadiazole is unsubstituted or
. mono-to tnsubstntuted by -NHa, .OH or —(01-04)alkyl or
2 .G(O)R", inwhich
R'is 1. -O-RYer



2.2 halogen, 2.3 "' -CN-or 14 2.4 --CF3 , 3. aryl, where ary|2é§(1aa§08$f' ned
in claiml and Is unsubstituted or substituted as'ln claim1l

hydrogen, 'R10 is a) hydrogen, 15 b) -(G - Ce) al kyl, where al kyl Is _
unsubst'ttuted or-nono-to trisubstit 6ed Independently of one anof her, by

1. . aryl, where aryl is as defined In daim 1, 2. heteroaryl having 5 to
14 Ling-nmenbers. where. 2het e_mﬁio)gf ori S as defi ned above, 24 3. hal ogen, .4.
N-(Cl)n al kyl ;. is t eger.zero, 1 or 2 and alkyl is
unsubstituted B r}fﬁhoformd;og with om andagarcdemito whichone

anot her, by hal Ogeﬂh@’afb)éacﬁ:bﬁﬁdeﬂ,nr@rof%fonmlaﬁase@(:@i’h%tl'@gr&ﬁ' |, where
aryl is as defi ned Ip' g{. P he eroar havi n& 5to 14 ring nber s-
wher e- het er oar (CQngRt e pl’fgﬁ ' diney YR inecRigerifing, R10) Rl ‘

i ndepefident | y of ormmwleméwlmdm bhﬂmldﬁ& pyfaﬁﬁe,rmpé?iaz:ﬁé Pyeazdle,

i's-1.1, 3 4- oxadi az azole i,S. utls, Jfuted-or nobno- to

METE zyoim‘hﬁ?’i’%?m%ﬁﬁbx‘?’mﬂﬂdmm 51

or y ey e

ni trogen at om and W&&Qﬁ%ﬁé&&écﬁaﬁéﬁi&ﬁ&uoﬁ&%ﬁﬁ S B hepln o e
of " pyrro

fornmula Rat selected fromthe 'g consi' s i ne,

pyrrolidine, pyridPhgubsifted PFmEN, -BFper 64 CoGorakatide, pyrim dine,
pyraziaee, piperazi “9ﬂmﬂﬁiyﬁ%@-24-dlér@sd§%%§.2. l&]’iﬁfl%e?uw A &azsol i ne,
1= 0X

pyrazol i di n€, imdazoli oxazqle, tetrazo hl adi azol e

2-04des. tri azol onsoxazglidiecisexazqlidine, margheling) WO&m%f i di nedi ones,
trlazoles, which alsaﬂ\iamiudihé,tmtowﬁc@ﬁholme indazole, thiadiazole, benzimidazole,

- quinoline, triazole. phthalazine, quinazoline, qumoxalme. purine,
_ pteridine; indale, isoqﬁfnoline, tetrahydroquinoline and
15 tetrahydroisoquinotine, or |
' R®and Z form, together with the carbon atoms {6 which they are each bonded,
a ring of the formula lic selected from the group consisting of pyrole,
pyrroline, pym:alzdlne pyridine, piperiding, pyrazolme, phtl‘lalanne
. plperylene pyndazlne pyrimidine, pymzine piperazine, pyrazole,
20 ‘ imidazole, 1,3,4-oxadiazole, imidazoline, pyrazolidine, imidazolidine,
oxazole, isoxazole, 2-isoxazolidine, isoxazolidine, morpholine,
' .isothiazole, thiazole, isothiazolidine, thiomorphaline, indazole,
thiadiazole, benzimidazole, quinoline, triazole, tetrazale, 1,2,3,5-
| , oxathiadiazole 2-oxides, oxadiazolones, isoxazolones, triazolones,
25 ~ -oxadiazolidindiones, triazoles, which are unsubstituted or substituted by
T F. -CN, -CFa or -C(0)-0-(C1-Cy)-likyl, 3-hydroxypyrole-2,4-diones, 5-
oxo-1 12,4-thiediazoles, quinazoline, quinoxaline, purine, indole,
pleridine, teh’ahydroqu!noline, tetrahydrolsoquinolme and isoquinohne
o © and.
30 ' R‘,'"Rz_ and R* are hydrogen,
- RSis hydrogen and
R%is 1. phenyl, mono- or dnsubstmxted independently of one another, by
11  -CN,
.2  CFsor




at substituted by F, -CN, -CFs or ((O-0O (Ct-C4)-alkyl, 226
hydr oxypyrrote-2,4 diones, 5-oxa-1,2.4thiadiazoles; | saxazol M3y 2004

i soxazol.i di ne, isoxazolidine, norphotine, isothiazole, thiazole,

i sot hi azol i di ne, thlonorpholine, Indazolyg, thiadi azole, benzi m dazol e,

qui noli he, iriazole, pht hal azi ne, quinazdine. quinoxaline, purine,
pteridine; indole, §go sﬂ e, tet rahydr oqui nol i ne' and 15 ‘

t et r ahydroi soqui nol | ne fandz for m together,with the-carbon atons to
whi ch they are- eacht ﬁondéblR a ring of the onnula lie selected =from the
group consisting of¢gyt r_pj( pyrroline, pyrrlidine,.pyrldine, pperidine,

Pyrazol i ne, phthala 1 ne - E g '¥I ene, pyr| dazi ne, pyri m di ne, pyrazine,

pi perazi'ne, pyrazol ol e, , 4-oxadiazoie 1 , imdazoline.
py .3 razolidi n 137| os _R‘lmimerel Le.. i soxaz 2-i soxazol i di ne,
i soxazol i di ne, nrmrﬁgol [ 0% sot hi agg?-e %@ﬂ%azz%‘? ‘f( isot hi azol i di ne,
t hi onor phol "i ne zoI |Q§d| azol e, benzim dazol e, qunroline, triazole,
tetrazol-€, 1,2,-3,5-1 9xat,{u,zcu) HZ-&xi des, . oxadi azol ones, |soxazol ones;
triazol ones, oxa%azoh %I nd| ?lnes ‘trl azol es, which are unsubstituted or
substituted by F, W@@Qﬂtﬁlu}ere heteroaryl ks as '
3- hydroxypyrr0| e. 2 4- 4odmed&bow@1d.s&,ﬁu§@t@gaag
qui noxel i ne; pudne, jnd rhpl ne etra drqu| hoﬁﬁg%%ﬁmu
t et rahydr ol soqur nol i ne an a%éﬁ{ su Md&ﬁn&dabove

_ : ' under‘l 1{01.9.



and. 30'W' W and R4 are hydrogen, R5 ishydrogen and R B isl. phenyl, nono-
or disubstituted, independently of one another, by 1.7-CN, 1.8 Wg@m 26
May 2004 41 1.3 t4 1.5 1.6 1.7 1.8 .1.9 2. halogen, -S(QXx -Ro,
where x is the Integer,zem 1 or 2, ,.C(pW or -( -C4 -aikyi-NH2, or
heteroaryl having 5 to 14 ring nenbers, where heteroaryl is as .defined
above and is unsubstituted or nono-, digo or,tiisubsiitufedl independently
of -one- another, hy the s ibsUftws defined above wunder 1.1 to 1.9. 26 My
2004 42 3. A conpound of the formula | as claimed in claim1 or 2, wherein
R3 is a radical of the fornmula Il, in which Dis -C(O-, R7 is hydrogen, Z
is -CO- O—|or cC(O-NH2, R8is . 1. (C17C4) al kyl, Wnere al kyl is
straight - c brancg q:f% no- i.subst | ndependent |y

of one ano %OTPQU" Pg’h reul @?8‘5\@8 i C "bl Pf eH’ EEBw, 10 10
1.2 N(R )2,: V\/né% ds Rradlcalsnfdbéfmmﬂaolélln\mhmi‘r

Dis -C(O)-,

R is hydrogen,

Zi IS -C(0)-OH or -C(O)-NHg, :

R is- 1. —(C1—C4)-alkyl where alkyl is straight-chain or
branched and is mono- or disubstituted, zndependently
of one ancther, by
1.1 —S(O) F{ , where Fl is as defined belbw
1.2 -N(R )2, where R IS as deflned below or
1.3  pyrrole or :

2. is the characteristic radical of an amino acid selected -
from the group consisting of histidine, tryptophan,



1.3 -pyrrole or 2. is the characteristic radical of an am no acid sel ected
fromthe group consisting of histidine, tryptophan, 26 My 20432601 | ne,
t hreoni ne, cysteine, nethionine, asparagine, glutanine, |ysine.,” arginine,
glutamc acid and -aspartic acid, Rg is 1. hydrogen, 2. -(Cl-C4)-alkyl,
where al kyl is straight-chain or branched and is nono-, di- or
trisubstituted, 1independently of one appt her, by -C(O-0H, -CH or
-C(O*NH2, or 3. phenyl, vvhere phenyl is as defined in claiml and is

unsubstituted or nono- t e
anot her, by hal ogen or -L 8"1%&&}!1@#&&% Eyétéﬂ} %Plﬁf'é‘,'b%pé’lfagﬁ{b
-(Ct-06)-al kyl, where al ky|9lut§ﬂurr\%,ulu§mer. @raiging, glmc aaid randsagparticut ed,

i ndependent | y ' of one anotd&ﬁj by hal ogen, c) phenyl, where phenyl is
unsubstituted or &mno-_l i,substituted, independently of one another, by
hal ogen. or -(Ct - ) Sal Ryl , g3 and R4 are hydrogen, R5 is. hydrogen,
and R5 is phenyl or pw.i di REC1-C4)-alkyi,ocederd oralkylepiar i Braighe-chaimpowpd of

) T2V g sommaunaof SRR el T R diy b il T o5
Pg is a suitable .protectiwdependently fafr enargridtieeneiyh yIC(€)4@HH) OB oan
am de. group or a hydroxyl @(@m,_@ngfz R and R are as defined :

3. phenyl, where phenyl is as defined in claim 1 and is unsubstltuted or
' mono-, di- or trisubstituted, independently of one ancther, by
‘ halogen or -{C1-Cg)-alkyl,
RYis &  hydrogen, .
b)- -(C1-Ceg)-alkyl, where Lalkyl |s unsubstituted or
‘ mono- to trisubstituted, lndependently of one
another by halogen,
6) ' phenyl, where phenyl is unsubstituted or mono-
to trisubstituted, independently of one ancther,
-by halogen or -(C1-Cg)-alkyl,
R R?and R* are hydrogen,
R is- hydrogen, and
RB is' phenyl or pyridine.

-4, A process for preparing the cofnpound of the formula | as claimed in
one or more of claims 1-to 3, which comprises

a). reacting apompdund of the formula 1V,
Z—-—Pg
H™ | vy
R7 ' |
Rs
in which Pg is a suitable ‘protéctive group. (for example methyl ester),
an amide group or a hydroxyl group and Z, R" and R~ are as defined
in formula 1, with an acyl chloride or an activated ester of the

compound of the formuia ili,
9

. R ‘_ / I
| T D1
RS -

(i)




in formula 1, with an acyl chloride or an activated ester of the conpound
of the. fornuJa 11, DI Z P 26 May 2004 44 where D1 is -CII}iggngbéﬁpyl

hal ogen apnd R5, R6 and Rs are as defined in formla I, in the presence of
a base or, if appropriate, of a dehydrating agent in solutlon and, after
renoval of the protective group, converting into a conpound of the farmul a
I, or b) reacting a conpound of the foggula IVa, O0-OH (lva) R7 R8

in.which R7 and R8 are as defined in formula | and is.an N_amno
protective groupwherd D1i Issf(CGM@ylsunmylmat@%mi afd- fﬂ%andlm? Qrérpdi at e

hain L t | . | d of the f !
V0 R7 RB. reoul SoRd U BRIk it e oiesBed of Alie. 6 BranOPTeo LA [vo

group E, is reacdeldydﬂatlhgeagmﬂmnwulumfn ahd, hﬂemrbmdval lof 'thehsroeectide, RO and

RO are as define C ase or, if
appropriate, of - rdé@h Q};‘a ’ﬁa I%toeéngorbgguﬁé ?Q{é %6%5%P8pof the formula VI 9
R8 and convertihy théeaﬂﬁngcmmnpeumgf fermaladVa,after cl eavage fromthe
support material, into a conpound of @he formula I, or e) converting. a
conmpound of the for nula | into gyphydlologically acceptable salt. 5 A
phar maceuti cal conprising an @"f | ObgHanUunfy pf at | east one conpound
of the formula | as clainmed in ohi,a or. nore of clains I. to 3 :

R .
mwhlch R and F{‘ are as defined in formula | and E :s an N-
amino protective group, with its carbonyl group coupled via an
mtermedlate chainLtoa polymersc resin of the formula PS, a
compound of the formula V

e L'—.

R’
Re

resultin'g which, after selective removal of the 'pro'tective
‘grsoup E, is reacted with a compound of the formula Ii, where
R, R and R are as defined in formula |, in the presence of

a base or, if appropriate, of a dehydrating agent to give a
compound of the formuia VI
) .

0
=@ -
R7 ‘

- R® A

and converling the compound of the formula Vi, after
cleavage from the support material, into a compound of the
formula |, or

ks

c) converting a compound of the formula | into a physiologically
. acceptable salt. -

5. A pharmaceutical comprising an efficacious amount of at least one
compound of the formula ! as claimed in one or more of claims 1 to 3
together with a pharmaceutically suitable and physiologically



together with a pharmaceutically suitable and physiologically 26 May 2004
45 accept abl e-exci pi ent, additive and/or other active conpourgisMappgo4
auxiliaries. 6. The use of at |east one compound of the forrmula I as
claimed in one or nore of clainms 1 to 3 for preparing pharmaceuticals for"
the prophylaxis and therapy of disorders in the course of which an
increased activity of NFKB is involvedgs 7. ..The use as clainmed in claimé6
for. the treatnent of chronic disorders of the | oconot or appar atus, such

as inflammatory, aiomﬁsabteo@xaﬁiem,r addmivekmd/er etéreadivé eBfpPRURASTddY itic
di sorders, art hr%gg(tI § eumatoi-d arthritis, or degenerative joint .
di sorders, such’ ag ?eoart hritis, spondyl oses, cartilage breakdown:

following joint trauma or prol onged i mobi 1 i zation of. a joint after

' f th |
Connect ve. & Seudreuselbr dibasr do SnRBLAd B il Bimll2 PREZiSiaR ke, bances
of the bone net @bdﬂpéﬁnOfo@alm%éaé@s?: danqyepaiing \eharvacesdicals for thenor
necrosis fact or gkaitfyiddifeid mertaﬁgr@na rdér%“ﬁ?@ﬁéaédgr?gﬁ bt Wilich atiich as

cachexi a, .- rrult|§1e scl I‘OSL i&u raln traunm s diI sease. and
intestinal tunor cr%@se Aty of NEBsisdnvalvedoses, ul ceration, Al zheiner's

di sease, rruscl e wasting, carcinomatous di sorders (potentiation of

t her api es X car. | infarcti gout ,-
sepsis, sep | c iﬁ%g&% % géﬁwgmg?wetﬁsltr aﬁ Ogﬁgmrﬁ‘ﬁ&'l'?o& efs| g,
hepatiti.s, HV ohtlmcbcmtorMMramls dushaddnBammatery, lhymadmmigtcailtmes or.
nerpes Vi uses, Rt dbute 4 CERIGHES: aRHAfh 0SB Sfhichafies)

fungal or yeast ectj ons ron| c | .
di seases, such aHeusmalnidc méhl i sdeﬂerwgahm jointutdisorders, r a;uohy asdi stress

syndrome, acute syBENtS, b ro%@goeérfla ﬁ%@éé@mfoﬁbmgs&ﬁ% Lreat ent of

acute or chronic_relection res recli pren o the

transpl anted or gifAUMELPH RrRlogg ‘?t'"?f@?g §all'ﬂf§t° |1§§§s@§9%ﬁﬂe"'ﬁ$¢9arﬁfatory
vascul ar di.sor depatelldinjurigs crodesmmbwhexis epalisoiders phthbraemdttivatissyd)i ch
oo oo o b Bt BBt BRSO SRt e GBSt PR by ng
metabolism, or diseases caused by
overexpression of tumor necrosis factor alpha (TNFo) or increased -
‘concentration of TNFw, such as cachexia, multaple sclerosis, skull:
brain trauma, Crohr’s  disease and intestinal tumors, or
at_héroscierosis, stenoses, ulceration, Alzheimefé disease, muscle
wasting, carcinomatous disorders (potentiation of therapies with
cytotoxic compounds), eases, myocardial infarction, gout, sepsis, septic
shock, endotoxic shock, vital infections, such as flu, hepatitis, HIV
. infections, AIDS, or disorders caused by adenoviruses or herpes
viruses, parasitic | infeqtioné,. such as malaria or leprosy, fun’gal'
. -or yeast infections, r_ner’ting_itis, ch_ronic inflammatory lung o
_diseases such as chronic bronchitis or asthma, acute respiratory
distress syndrome, acute synovatls tuberculosis; psonas;s dlabetes
‘ treatment of acute or chronic rejection responses of the organ
recipient to the transplanted organ, chronlc graﬂ—versus—host
diseases and inflammatory vascular disorders.

8. A process for preparing a pharmaceutical, which comprises bringing
at least one compound of the formula | as claimed in one or more of
claims 1 fo 3 into a suitable administration form wusing a
pharmaceutically suitable and physiologically acceptable - excipient



pharmaceutically suitable and physiol ogically acceptable excipient 26. My
2004 46 and, #f appropriate, further suitable active conpoundss magdots ves
or auxili.aries.
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ahd, if appropriate, further suitable active 'compo'un‘ds, additives or
~ auxiliaries,



