KB ACTIVITY [err] Abstract:
i : 11| TUTED | NDOLES FOR MODULATI NG NF _ .
?hfal ?'nvgg?ison relates to conpounds of fornmula (1) which Are S6iMaypP @4 or

) : o
t he production of medi canments for the_prophngxhgkgndact{S?:gen%hgf di seas
. course of which involves i ncreas ty. T _
izﬁ;gﬁhdghgre specific | kB-kinase inhibitors. 26 May 2004 WO 09! 30774

dpti ED | NDOLES FOR I\/D%J zl%_” NG NFKB
00/ 10210VO 01338774 pt i on SUBSTI TUT . O / B30 cs
/F;g{ \E/:DTY The invention relates to novel substituted indol eg, E%quﬂe

f their preparation and to their use as phar maceuti cal s.h -Trljg a:oglh: gﬁlon
V\;))r 94/ 12478 d tipen inter alia, indole derivatives which 0. inhibit
bl ood pl atel et aggregation. NFKB is a 'het eraﬁ! rTEI’I gdterainf]frelrpa: on fact
' activate a l.arge nunber of genes which c it , for
br ot nf 1 ammt oSWES TERI TS INDOLESFOR MODULAHINE REEKE AcTivfry NFKB 15
present irpthe cytosole of cells, : _ 3
The invention relates to novel substituted indoles, to processeé for their

preparation and to their use as pharmaceuticals.

. The application WO 94/1 2478 describes, inter a_lia,' indole derivatives which
- 10. " inhibit blood platelet aggregation,
NFxB is aheterodimeric transcription factor which can activate a large
number of genes which code, inter alia, for proinflammatory cytokines such
as IL-1, IL-2, TNFa or IL-6. NFKB is present in the cytosole of cells,
complexed with its naturally occurring inhibitor IkB. The stimulation of cells,
15 for example by cytokines, leads to the phosphorylation and subsequent
' proteolytic degradation of IkB. This proteolytic degradation leads to the
activation of NFkB, which'subsequently migrates into the nucleus of th_g cell
and there activates a large number of proinflammatory genes. P
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 tfanscription 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. ' |



conplexed with its naturally occurring inhibitor IKB. The stinulation of
cells, 15 for exanple by cytokines, |eads to the phosphoryl atizenvanzoo4
subsequent proteolytic degradation of IKB. This proteol ytic degradation

| eads to the activation of NFKB, which spbsequently mgrates into the
nucl eus of the cell and there activates a |arge nunber of proinflammatory
genes. | n di ¥pelesed kereln ere comepomtchofdhardrididis (i n the case of
inflammation), 20 osteoarthritis, asthma, cardiac infarct, Al zheiner's

di sease or athero- sclerosi®® NFKER'is activated beyond the normal. extent.
The -inhibition of NFKB is @l so (f bene;‘it in cancer therapy, since it is
enpl oyed there for the i npercefaqt -oF t he cytostatic therapy. It was -
possi ble to show that PBE AC € s such asggl ucocorticoids, salicylates
or -gold salts, which 25 are gop 'nRgheurratic t herapy, intervene in an - °
i nhi bitory manner at varioug poifts in"the NFKB-activating signal chain or
interfere directly with theggrangcription of the genes. 'The first step in
t he signal cascade nmentioned is tHR degradation OF 1KB. This
phosphorylation is regul ated by the specific 1KB kinase. To date, no 30

i nhi bitors ar%‘qlﬂbﬁnséfﬁ

y
Asorvgteiforo 20fl thei obinpoundkef Kiendsrenulanl @d/aE tenpt
t o--obt ai n actghigict amngscd t , matoid -arthritis (in
t he case 8f Ic;n I @@i&“&?% O?élélé%hdrfgﬁé;& mﬁﬁ%g@f@%mqu ﬁf"‘éﬂe@,
Al zhei ner¥s |r‘see%|sig,e fuss offs: B sy ds agedioal obthediormislacit ot oxi ¢ 35
t herapi es) or atherosclerosis, 1\2 hagg nowzbeen found that the indole
derivatives according to the invepti re -pot-ent lgnd very specific
inhibitors of 1KB kinase. 26 May 2 2 Disclos# herein one conmpound of
the formula | R4 (1) RL and/or. a steregeisoneric formof the -conpound of

the formula | and/or a physiologically acceptable salt of the conpound of
the forml a inwhich eD3sone ofC(0¥, SOt LB@BR-R, R, R3 and Ris a

radical of the formupd,l! R&Jt’er‘ll 7 |in’ which Dis -C(O-, -S(O-
torHCanSalsplieyl.
Qyforot oy |

or -S(0)2-, is, is ,ghydro
N R9 is 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 Amono—, 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 unsubstituted or
substituted, . '
4.3 heterocycle having 5 to 12 ring
‘_ members, where heterocycle s
25 ' unsubstituted or substituted,
44 OR'" |
45 =0,
_ A 4.6 halogen,
o p 47  -CN,
30 _ 4.8 -CF3,



is RR9 isl. 2. 3. 154. 20 25 30 or the characteristic radical of an
i%RnLJSaci d, aryl, where aryl is unsubstituted or substituted, 26 Maye084ry|
having 5 to 14 ring nenbers, where heteroaryl is unsubstituted or
substituted, heterocycle having 5 to 123ring nenbers, where het erocycle
i's unsubstituted or substituted, or -(Cl-Cg)3glkyl, where alkyl is
strai ght-chain or branched and i4$9unsuB{D)¢RE gadwhergriio the Gitegef zero,
trisubstituted, independently of one ano r, by 4.1 aryl, where aryl is
unsubstituted or substituted, 4:2 heter 'yI' Rgving 5 to 14 ring . nenbers,
where heteroaryl is unsubstituted® SG[@)-Q-BI ed, .4.3 heterocycle having
5'to 12 ring nenbers, where hetqiq)?ycleﬁ(oﬁmgﬁ@jé’t;stltut ed or substituted,
4.4 -ORL0 4.5 =0, 4.6 halogen, -4.7 -CN'“44.'8 -€F3, 26 May 2004 3 4.9 ,
-S(O)x-R]go , where'x is the intégd2 zeNR )2, 0r. 2, 4.10 C(O-O R0, 4.11

-0(O-N(R10)2, 4.12 -N(RIQ 2, 4.4133- (GR4£8))eyabaRykY! -
4.14 radical of the formula
- .R10

| R10
-

“R10

. or
10 | . 415 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
- aryl,
heteroaryl having 5 to 14 ring meimbers,
heterocycle having 5 to 12 ring members,
halogen, B
-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)  anl, | _
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

20

o b LN



: radical of the fornula RO Rya '10 or 4.15 radical of the fornula

gl %)415 20 25 30 35 RIO is a) hydrogen, b) -(Cl-C6)-alkyl, \Aheﬁé'\fbﬁw&ﬂ%ﬁ
unsubstituted or nono- to trisubstituted, . independently of one an?)t er,
by 1. aryl,. 2. heteroaryl having 5 to 14 ring nenbers, .3. heterocycle
hawngSto 12 ring nmenbers, 4. halogeﬂ 5. -N-(Cl-CB)n-alkyl, where nis
t he integer ro, | or 2. #hd al {0} undigbsti tuted or nono-, dl-oorC]_I
trisubstituted,' jgndependently of 1,0n€ _ghc e by, hal ogen or P% C(O N
or 6. -C(QO-0H, <c¢) aryl, d) heteroaryl % ng 5 to 14 ring ne fersRor2 o
heterocycl e 1a0 hawéﬁg 5to 12' rd.ng madber$p,amd, in the, case of (R)

0y "oepencafiang & ey by RO Snd ool o g s
3.

I s unsu
?I)y|14 ri % ”&%@ar@ egghebended, & beteyocyiclic ungwishefmnmdacira substi tut ed,
het erocycl e havi ng 5to 12 ring nenber e -heterocycle S
unsubstituted or substituted, or Ij‘/ﬂ@\%@ﬁ (lla) -
- A L |
) \x '
~Y
in which D,ZandR"" are as defined in formula |1,

Ais anitrogen atom or the radical —CHa-,
Bis an oxygen atom, sulfur atom, nitrogen atom or the
10 - © radical ~CHy-,
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. -CF3,
1.7 methylenedioxy,
1.8 -C(O)-CHa,
1.9. -CH(O),
_ 1.10. -CN,
35 1.11. -C(0)-OH,



4, -C(O-R1L 1, where R 1is 1. -0-R10 or 7 $ 2. -N(RlO_)Z, or R and R8
?orm thgZat her with the nitrogen atom and carbon atomto whi chE Mavt308¢ are
each bonded, a heterocyclic ring of the fornula Ila, iNz DI (ha) AX,Y
to 15 20 25 30 35 the radical -CH2-,'or 6n which D, Z and R11 are as .
defined in fornula Il, Ais a nitrogen atomor the radical -CH2-, Bis an
oxygen atom squJr-"%to@(@rNHZbgen atomor. the radical -CH2-, X is an

| [ - - [ bsent
oxygen atom sul f yrqat UYL or the radical -CH2-, Y is a
oryigs an oxygen ag(')’;r;‘iil 3‘3}‘1‘%) {g?oﬂ ai‘% (%’atom or where the X and Y together
- .a

forma phenyl, 1, fhesyl. 1, 3-di azine or a 1, 4-diazi ne radical, ring
system fornmed by endxy,B and the carbon atom contains not nore than

.15\ . . .
trogen atomif Ais
one 0Xxyg atom not an oxygen atom sulfur or ni _ :
a ni trggg atom oLé-aibr%' t nore than one sulfur atom contains 1, 2, 3

or 4 nitrogen atorsiAntenk@orkyap oxygen and sul fur atom do, not occur at
t he sane tigrre, V\/ne]r thetwra?| Ryslystemformed by N, A X Y, B and the carbon
atomis unsubstitu dt%Fazr?Eﬁog to trisubstituted, independently of one
anot her, by -(C 4C9.-aDklyl, unsubstituted or nono- to disubstituted by
1.1. 1. 2 1.3. '
10 .R8 and Z form, together with the carbon atoms to which they each are
bonded, a heterocyclic ring of the formula lic,

0

N R10
S~ I‘il/ (lic)
RT

T\v /W

inwhich - D, R" and R are as defined in formula Il
Tis .an oxygen atom, sulfur atom, nifrogen atom or the
15 radical ~CHgp-, | o
Wis an oxygen atom, sulfur atom; nitrogen atom or the
radical —-CHo-,
Vis absent or is an oxygen atom, sulfur atom, nitrogen
_ : atom or the radical —CHo-, or :
20 T and V or V and W together form a pheny, 1,2-diazine, 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 two carbon atoms is unsubstituted or mono- to trisubstituted,
independently of one another, by the substituents defined above under 1.1.
to 1.19., | -
and the respective other substituents R1, R2, R3 and R4 independently of
30 oneanotherare |
' . hydragen,
2 halogen, , .
3. aryl, where aryl is unsubstituted or substituted,
4 heteroaryl having 5 to 14 ring members, where heteroaryl is
35 unsubstituted or substituted,



1.4. 1.5. 1.6. 1' , 7 1.8 1.9. 1.11. -OH -(C1-C8)-al kox hal ogen,
-NC2, -NH2, -CF3, nmethylenedioxy, -C(O-CH3, -CHO, -CN 26&ay206¢ 26
May 2004 5 1.12. -C(O-NH2, 1.13. (ClI-C4)-al koxycarbonyl, 1.14. phenyl ,
1.15. phenoxy, 5 1.16. benzyl, 1.17. bénzyloxy or 1.18. tetrazolyi, or
1.19. -OH 10 .R8 and Z form together with the carbon atons to which they

each are bonded, 5a hetetaropytiechaving 5t Izlﬁnﬁlcrhﬁﬁ‘ib%rﬂ\mr}e%xﬁgfgr]@c]_é vWin
whi ch D, R7andR10ar is a
su: fCur atom nitrogen %g%@gt{t%@gd{%u&%@eﬁ CH2-, Wis an oxygen atom
sul fur atom nitr8gen af@nfel-alkyh radical - CHz-,
7.  -CN, '
-0-R
NR'%);, ” |
0. -S{O)x-R"", where x is the integer zero, 1 or 2, or
1. -CFj,

8. 10’
9.
1
1
R%is 1. hydrogen,
2
3
1
2

5

10 -OH or

=0, and

aryl, where aryl is unsubstituted or substituted,

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.

~

R%is

A preferred compound of the formula lis one where
one of the substrtuents R, R, R and R is a radical of the formula I, 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

35 1.7 radical of the formula




V is absent or is an oxygen atom sulfur atom nitrogen atomor the
radical -CH2-, or 20 T and V or V and Wtogether forma phenyl8 May2004

1, 2-diazine, 1,3- diazine or a 1,4-diazine radical, where the ring system
formed by N, T, V, Wand two carbon atonsy contains not nore than one
oxygen atom not 'nore than one sulfur atom and 1, 2, 3 or 4 nitrogen
atonms, where an oxygen atom and sul fur atom de—-g"ﬁe%—gﬂiﬁlr at the sane
tinme, and where the ring systemfornmed by N, T, V, Wand two carbon atons
IS unsubstituted or nmonor to tri substltut ed, independently of one another,

by the substituents def; 1.19., and the respective
ot her substitugnt S?Rl %ﬁgﬁga et ﬁ&ﬁiﬂ&@ﬂﬁ@“@facﬁo one another are
1. hydrogenR B hal ogﬁn,, 3. aryl, vvhere aryl is unsubstituted or

substi t ut d, 4. hejeroay ) n re heteroaryl is
35 unsubs?l t ut ed gér sub %ﬁﬂtd]u cl%%g'q@g?,]a@%ds%trg:gﬁ&@%wg?rgnﬁaﬁ@ds to
12 ring menbers, wher e ieingiependesti 06 onei andifiet,smoneybdit iortisdbstituted
substi t ut ed, (Cl CG) kyl, -CN, -0-R10, -N(R10)2, -S(Ox -R10, where x
is the integer zero, r 2, or -CF3, hydrogen, -OHor =0, and aryl,

where aryl, is unsubst 2.0t ecpryh V@Lﬂf@taryluswsuhshtatelhowmbﬁimm 5 to 14 ring
menbers, \Ahere het eroargp | shalggenbstituted or nmono- to trisubstituted, or

0 . 23 -CNor
S 24 —CFzor
. 10 3. aryl, where aryl is unsubstituted or substituted,
R 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
trisurbstituted,_ independently of one another, by
halogen or by —C(0)-OH, 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
i 2. -C(O)- R |n which
R s 1. -O- R or

_ 2. -N(R )2, or :
35 R’ and R® form, together with the nit |
g i itrogen atom and carbon atom to 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,



rocycle having 5 to 12 ring nenbers, where heterocycle 1is
ﬁﬁsﬁbs?ﬂﬁtgdyor nmono- '?o trisubstituted. A preferred conpound® dfayt30e4
fornula I is one where one of the substituents Rl, R2, R3 and R4 is a
radical of the fornula Il, in 20 which pis -C(O-, R7 |s hydLogeR or o
-(C1-A)-alkyl, R8is 1. -(Cl-C4)-alkyl, where alkyl is straight-chain

2511 heteroaryl a5 | laedlel ﬁtﬁﬂ“én‘n’@?%pe@ﬁ@aéﬂy'w%refﬁﬁr? e, >
O .

3ﬁsab:sLt |hte Ejte ;3ag¥| ér“gds%%%ﬂﬁ Oia?"ehet BHHRSC| ciseXazolg, 5 QasozazclldmeRlOBO

menbers, where hdﬁcmazoy«hhe |Smor’[ﬂtdhﬁteltu,'ggg“ﬁméubstmatf%éad 'i{a@fz%

Zer.0

sl O £ OB AT ol cona i

I
rzggldfcg or® 2. is tiirzai¢ar aphihalaie, raqmmaizome an @u”hBQalﬁr{é d,

% ancq?éd and’
10 4. ’dlo Zd gfltu%féfgﬂd% ?Wr%ﬁﬁdlm ?gﬁ%?&g re%r-rox idesz. 1
:,;;,' ! nvﬁgfg §Py| Y elrazeleist i t oxashiazolosedst i t uisestazoldnds, haI Ogt?lbzoi%)n%s CN or

.2.4 -CF3 or 3. abxédlaﬂblﬂhﬁedibﬁés' HidyOROSIhidh & Oéubs?PuStt ' elgl &\ll s 15
_ ~CF3 or -C(0)-0-(C1-Cy4)-alkyl, 3- -hydroxypyrrole-2,4- dlones 5-0xo0-
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, :
morpholln_e 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 R, 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



20 a)' hydrogen, b) -(Cl-C6)-al kyl, where alkyl is unsubstituted or nono-
to trisubstituted, independently of one another, by 1. aryl, 2@M617930@|40aryl
having 5 to 14 ring menbers, 3. heterocycle haV|ng 5to 12 ring nenbers,
4. hal ogen, 5. -N-(Cl1-C6)n- aI kyl, where g is the integer zero, 1 or 2 and
al kyl is unsubstltut ed or MoNQy, di- or trisubstituted, independently of
one anot her, . 0geB(O)x 4 ; Ghere Qs ties iffegerGdi; Pidr 25 ¢) aryl, d)
het er oar yl ﬁhygg I'Rfdhfei'l ng menbers or e) heterocycl e0'having45 to 12
ring nmenbers 9 e of (R )2, R10, independently of one another,
has - the rreaﬁ'l nig of1l.a) phenyb. mM@W-5Hri disdbstituRdd iterdndefli? of 'ére?notRﬁz

1, 3, 4-oxadi azole is un%l‘}bstltut ed or nono- to trisubstituted by - , OH
or -(Cl-&A4)-alkyl or 277-C(O-R1.1, in which Ris 1. -ORL.O or 7 8 2.
-N(R10)2,50r 35 R and R8I f or8N,t oget her with the nitrogen atom and carbon
atomto which they argq eachsp g ed aring of the formula Ila selected
fromthe group consi sting o? pyrrol e, pyrroline, indole, pyrrolidine,

pyridine, piperidine, 18 pe m pyridazi ne, pyrinidine, pyrazine,
pi perazine, 26 May 2004 48 pyoaﬁ e, imdazole, pyrazoline, imdazoline,
pyrazolidine, imdazolidine oMrzol e, purine, isoxazole, 2-isoxazolidi ne,

| soxazol i-di ne, norphol flrﬁe r'g(ﬁ hl)azol e t hi azol e, .t hi adi azol e,
benzi m dixol e, thi onor plgol | H_ng)‘_hl zoI i di ne, indazole, quinoline, 5

triazole hthal azi ne | urgae ne, qui noxaline, pteridine,
R 1]70 ~S(C§5 ”& whereqx is the integer zrero 1or2,

1.8 -C(O)—R
1.9 -(C1-C4)-alkyl-NH2 :
2. heteroaryl having 5 to 14 ring members where heteroaryl is
15' - unsubstituted or mono-, di- or trisubstituted, lndependently 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(O)-,
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,



[ [ [ [ [ - i adi 2- oxi des
t et rahydr oqui nol i ne, isoquinoli ne, 1,2,3,5_oxath|ad|azole ,
tetrazgle,qoxadiazoiones, i soxazol ones, triazol ones, _ | 26 May 2004 .
oxadi azol i di ned! ones, - triazol es, which frezszbztltutedSby OF, -CN, -CF
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with the carbon atonms t@ whigherfewharée mﬁfl iQOPHEﬁbstﬂut{ePUQr%obB? t&pr.rml
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i ' i9X B i 5ot 4 triazoles, which are substituted by F,
[é(ilxa_zg::gnezRg Ig)é) ﬁ%ﬁ%l%ﬁ@'i)&ﬁh%@ﬁj 3- hydroxypyrrol e- 2, 4-di ones, .

5- o;<o- 1,2, 4-ht %‘a 'razoﬁl roged. i soqui nol i ne, and 25 the other substituents
R, R #8and Ri2in ex@y-CaraiylARReRanyl & SaigfilenaNHrlganthéa bing,

hydr ogen 2. hal ogen aryl, “where aryf 1s ungu stitutel

substituted . 30 4. heidepgndentin af nesanethes, mang-eintesrtssubstitated by

het er oaryl i s uns-ubstchpomr-m-pbst(p(t@ny_ﬁfhf 5{ gegtrar_gﬁ%g![ ?t E?\e/~lclngor5 go 12
ing : ubstitute i : :
[0 TS5y 156 T DRER S Wheree SRS\ ARl acopmondr iy
2004 9 11. -S(0O),, -Rllrt&ubwﬁtuted,xiﬁc&p@hdehﬂ%@%né%ﬂﬁhér,CH ﬁglorga% of
hydrogegsand R6 is 1. p@e‘n@l‘)_‘am?no- or disubstituted, independently of one
anot her, e : ‘

Q

The term “halogen” 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 ftriazoles, which are substituted by F, '-CN, -CF3 or ~C(0)-0-(C1-Cy)-alkyl,
3-hydroxypytrole-2,4-diones, 5-0x0-1,2,4-thiadiazoles, - imidazolidine,
carboline and benzo-fused derivatives of these heterocycles.



.1 - 1.2 -CF3 or 1.3 halogen, 1.4 -OR10, 1.5 -N(R10)21 10 1.6
bKII—liSC(lo)lF\’CN 1.7 -S(O X -R10, where )g(] is the integer zero, | @éfMay20948
-C(O-R11 or 1.9 -(Cl1-C4)-alkyl-NH2, 2. heteroaryl having 5 to 14_ ring
menbers, where heteroaryl is 15 unsubstjfuted or nono-, di- or - _
trisubstituted, independently of one another, by the substituents defined

above under Thé tedpm hr@ i8ruddertscy %yﬁnle%nhﬂyiaﬁ'amétié%fd%oé'HB%nnﬁé{Hggé@’

} ? R - It
ndependent | JA758 G118 GaBoR cHloRt, M HE5 g CockemiAab rasisaisaBbaciornder
L ! 0L S, exempte, vt naintiptoeshasploumdpAl B bgh i phERSLS
1 RSB v Bheni S0 bbbt e o
- (CL- C4) Sal kBiphemylyl ¢adical, nialphﬂ‘ty}l _aaajibals;m:ﬁ,rin Paricuag Tﬁh@g gﬁédﬁaolé -d\;\'ﬁ e?gno'
0o SUbs iRl PREns! il B! Sk, dherd schiChe o o o
1.3 pyrrol e Bongsubstiird char acpekisubstitutedi capretdrably anmnonoagbstitutedf; R10
i s a) hydroggigubblitutddér fFaLibalitordd, ﬂéﬁtiﬁél@f'%ﬁ&eﬁ?f&ﬁ?&ﬂéf Bef&rably Byno- to
L SUDStI Ut BlncdiB G (ME"Grolip conelsting of (C1-Calalkyl in pariioular (C(-Ca)
10  alkyl, .(Ci-Cg)-alkoxy. in particular (C1-C4)-alkoxy, halogen, nitro, amino,
trifluoromethyl, hydroxyl, hydroxy-(C1-C4)-alkyl such as hydroxymethyl or
1-hydroxyethyl or 2-hydroxyethyl, methylenedioxy, ethylenedioxy, formyl,
acetyl, cyano, hydroxycarbonyl, aminocarbonyl, ;(C1-C4)-alk6xycarbonyl,
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-
bis(triftuoromethyl)benzy. '

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 'ph'enyl
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. '



26 May 2004 10 c henyl , where phenyl is unsubstituted or nono- to
trisu%stituted, ?ngepe%dently of one another, by hal ogen or 25be2004
-(Cl-C4)-alkyl, in the case of (R10)2, R10, independently of one another,
has the meaning 5 of a) to c), the othefasubstituents Rl, R2, R3 and R4 in
each case are hydrogen, R5 is hydrogen, R6 is phenyllor pyridine, and R9
is 1. hydrogen, 10 2. -(C~-C4)-alk | where alk I ' t ht Yh, yis s

11 subst tui SpeRyPReRorR for b SRS kebly Srccsdahcky Hivalamdrasvisneny! i s
urisubstitut s&dloalsnﬂoo-examplertmmﬁmhy@mbeﬁhdlcﬂldgﬁ@nwl@?hﬁﬁgg rg@gggn?gher |
%agﬁlnggflnugér%ﬂe.'%le or| n%ﬁn?rb}fé’#? Hg2§r1'§|p§]8f]¥@ egIg'he terms- "(CG -C8)-al kyl™

" (Cg- CB) Ik?henb}lene(-@*r@@)-aﬂﬂyk;ammulannbeayiendnaﬁhmmmg%ﬁ 9‘3‘?2?22 .
to 8 1t Shgﬁﬁﬁﬁﬂé‘%@@t*ﬁ‘“aé‘%@@%ﬂ%@%&&%ﬁ%eﬁb&@ FrnVERRDRSPYGI oal s
are, for exaff& !&impaﬂlmmrcmww“mhenyl

cycl obut yl §|pwéﬁ bp cI ohexyl t 25 The term"R7 and R8 form
t)c/)get her Wltﬁut he nltroggn e?’;{tﬂ)c[)m and carbon atomto which they are each

bonded, a heterocyclic ring of the formula Ila" I S understood as neanlng
radi cal 4Owhi theaéméesbnemétémarwhéﬂhg 5 teyuqhﬁ@%emsbw' hﬁjrasents a
i m dazol e, [ oxaz&l;e i s ol & tetra = I Soxa 2
i soxazol i di n'é @ (ﬁ‘h%lmﬂ@ WHFaP[oﬁ’(gy s StEHPHB:“Ce Yﬁ 8Bt h?\ﬁﬂgl5 fe 14dngur i ne,
i sot hi azol i dinembers evitcipronintains Y2, 8j deor Bi mgra;}%tams BY g Rfembers. '
s, B BeREARA s N S0, 5 AL i o
qui nazol i ne, C@?tﬁquaethwﬁeﬁam In@ identicadobortifferentt Hetetomryll radicals- exn-
thi adi azel e [kewisdehe OMAGGHMARE] | HO*BEPLAPSRuted A Prdfthbfy NFibngres:
substituted, disubstituted or trisubstituted, by identical or different radicals
. from the group consisting of (C¢-Cg)-alkyl, in particular (C1-C4)-alkyl, (C1~
" "'Ca)-alkoxy, in particular (C1-C4)-alkoxy, halogen, nitro, -N(Riq)z,
tfiﬂuoromethyl, hydroxyl, hydroxy-(C1-C4)-alkyl such as hydroxymethyl or
20-  1-hydroxyethyl or 2-hydroxyethyl, methylenedioxy, formyl, acetyl, cyano,
hydroxycarbonyl, ‘aminocarbonyl, (C1-C4)-alkoxycarbonyl, phenyl, phenoxy,
benzyl, benzyloxy, tetrazolyl. Heteroaryl having 5 to 14 ring 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(Rm)z, trifluoromethyl, hydroxyl, hyd_roxy—(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 monocyclic aromatic radical which: contains 1,20r 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.




35 triazoles, which are substituted by F, -CN, -CF3 or

--C(O -0 (C1-C4)-al kyl, 3-hydroxypyrrol e-2, 4-di ones, 26 May 2004
5-0x0-1, 2, 4-t hi adi azol es, im dazolidine, carboline and benzo-fu_s_ed
derivatives of these heterocycl es. 26 2004 11 The termaryl i's
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25
particul ar (4 %ﬁéwsradl cal.s, benzyl radical.s and naphthyl net hyl
radi cal s subst | tuted 'n the aryl noiety, for exanple 4-nethoxybenzyl, 4-
neopent yl oxybenzyl, 3,5-di met hoxybenzyl, 3, 4-nethyl enedi oxybenzyl , -

2.3, 4-ti met Hexarnplesybf the em&eeszmls he@reay Ehafrﬁ’u'g S48 ¢ me?gl?ég%d%ﬁ o
0 e8! BN Kb S S8 O B BTt P e o
30 rret hyl berfsgn pyadleal farar, othiephansd, einfidazoie, @Wazdléumzatdlyibbﬁéﬂé '?Le
A NG (i e
4-posi ti on. @mgnq%t @gxgmjﬁges,cQxag@zohdmedlones trlazo!es which are

' substltuted 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,
quinazoline, 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-imidazoiyl, methylithidazolyl for example
1methyl-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




35 substituted in the 2,3-position, the 2,4-position, the 2,5-position, the
2,6- position, the 3,4-position or the 3,5-position. In trisuBsMay@0ed
phenyl radicals, the substituents can be |ocated in the 2,3, 4-position,
the 2,3,5- position, the 2,4,5-position, 4tm32 4, 6-position, the .
2,3,6-position or the 3,4,5-position. 26 May 2004 12 The expl anations for
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phenyl endpropenyl . 10 The expression "heteroaryl having 5 to 14 ring
menbers" represents a radical of a nocyclic or polycyclic aromatic
system having 5 to 14 ring nenbers, @Yntains 1,. 2, '3, 4 o0or 5

het er oat ons as ring nenbers. ExanplﬁsN of heteroatons are N, O0and S. If a

nunber of - heteroatons are contained,” these can be identical or different.
Het eroaryl radicals can 15 |ikew se be nonosubstituted or pol ysubstituted,
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consi st i1 0ﬁ1e°th|oﬁ|r®ﬂ@s§amyihe'\’f’glﬁt|énﬂﬁ€ @anesﬁpﬁlHiﬁéJ gm'ﬂ'}é @tgﬁ??he cid’ 4

in particul bst'itUent s group

deptical or d
cOonsi sti nga%?&(%%a&? Iaé’l' y ﬁ Pa&cl) l )k@;?ferr | 8 h‘ﬁ' ingy Gypteehani t r o,
-N(R ) 2, tr|$¢rlrt£r othwebnine, hw:htemg] , mbirdoting, (a@‘par@iheal Mamine, ésme

I(-kce:{ ;arcg;r 3: “ @ Fc‘%o bqam er abcfj%ggFﬁé %@ﬁt %ﬁﬁ%ﬁa@‘ﬁﬁpgr&hP '8 E’;"i‘@ ic

aromatic rad‘P can Eﬁ'ﬂlﬂohﬂcg WB*C hmﬁmploygdras the sadieabRieateer ed

or 6- megger egl athatu all 08! in

part i cular | o0 2 eﬁt,ﬁg@%““@ PG Hidt blich o0 2Nl id -
aminc utyrlc acid, 2-aminoisobutyric acid, 2,3- dlamlnoproplonlc acid, 2,4-

diaminobutyric acid, 1,2,3,4- -tetrahydroisoquinoline-i-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
sulfoxide or -NH-NR ~CON(R )2, which are optionally also substituted. In




consisting of N, O and - S and can be substituted by | or 2 identical or 35
different substituents fromthe group consisting of (Cl-C4)-alZWay #4ogen,
hydroxyl, -N(R10)2, (Cl-C4)-al koxy, phenyl, phenoxy, benzyloxy and benzyl.
26 May 2004 13 The expression "heterocycle having 5 to 12 ring -nenbers”
represents a nonocyclic or bicyclic 5-nmenbered to 12-nmenbered heterocyclic
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derived fr aipyerivative diithaforiniizPhh effployel ﬂﬁ&ﬂé%uéf@ééﬁﬁ@% fornfiat ol e,
| soxazol e, i azole, i hi azol e, razol.e, 1,2, 3,5-oxathiadi e
2- oxi des, turs.fe?z oﬁe?,mt%gﬁ\é%igﬂw oﬂ'legf'ei ljdazeleo Ategesk awhishoicadi bedi ones,
triazol es, ramayedangainsimyertaladirhthe-presdice- 6FBadés stch) a®ddabod) - al ky! ,

3- hydr oxy pwodfire ida di , 5-o0xo0-1, 2, 4-thiadi azol es, pyridine,
I m h_%ﬁré’m&e ggﬁ'@% i soi ndol e, indazol e, phthal azine, quinoline,

pyrazi ne, %rl n}ﬂdl'n& I N S

i soqui nol i 1&1 §t@riRG supskances Jpr fie ichemicali reactions.are driovri oe candbe
benzo- f usedasily preptat by, mewIds@own 6 I g%m -fused derivatives of

t hese heteroCycPes. Pa?tyi cul a$y" preferrpgg8 Ifrea |cr%rs are 2- or 3-pyrrolyl,
phenyl pyrrolyl such as 4- or 5-phenyl-2 30 pyrrolyl, 2-furyl, .2-thienyl,

5 m dazot Srordnedy AL B o hSbrsSbiTfychuan e proviapa gonifguna, o

or 4-pyri dof theHawiuke| 2-pyrazinyl, 2-, 4- or 5-pyrimdinyl, 2-, 3- or
5-indolyl, substituted 248i ndoLyl, for exanple 1-nmethyl-, 5-nethyl-, 5-

®

R5

8
~~ andlor a stefeqisomeric form of the compound ofthe formula i and/or a
physiologically acceptable salt of the compound of the formula I, where
R®is a radical of the formula I |
\D-/'i' . z .
RT
. . R® _
_inwhich D is ~G(0), | - ,
R'is hydrogen or {Ce-GCa)-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,



met hoxy-, 5-benzyl oxy-, 5-chloro- or 4,5-dinethyl-2-indolyl, 1-benzyl-2- or
35 -3-indolyl, 4,5,6, 7-tetrahydro-2-indolyl, cyclohepta[b]-5-#MesR§ps 2-
3- or 4-quinolyl, 1-, 3- or 4-isoquino|y|

1- oxo-1, 2- di hydr o- 3-i soqui nol yl , qU|noxaI|nyI 2- benzof ur anyl ,
2-benzot hi enyl, 2-benzoxazolyl or bed®8t hi azolyl or dihydropyridinyl,
pyrrolidinyl, for exanple 2- or 26 May 2004 14 3- (N—nethylpyrrolldlnyl)

. i h I
behz 0 X0l any! . TRV er ey BTG, B0E Hitank 4o GEalo 26, 8omas ous:
RAH C - COON ~H2N W, 2-aminaedipic iagid, ﬂﬂﬁrmbd)nmracme-anﬂndﬁbmjutﬁjcédm radi cal
R which in the cqm.g;g,mﬁg &@aagﬁegm%_,gﬁ&%g?% ngs‘,ﬁrl bed. as a

"characteristic.radic n am no acl where R8 is the
characteristic radit@¢ 9f°'%99“§ﬁf'%1a@ﬂwxﬁtqmd dk%?ﬂ,&de@ahysfrcnmqlmﬂma—l s

enpl oyed are prefemﬁmoMeagdoi.ampi,ﬁéﬁccg&mghewl I@[( occurring a-am no
aci ds: gl ycine; gﬂl n@g val | %f(ﬁﬁjé’eum ne, 1sol eluclne, phenyl al ani ne, _
tyrosine, tryptopha Ry alanine, @9@‘(@?%&9%'%31 hi oni ne,

aspar agi ne, gl ut aniaminoHeptsnaiz adi, pipedbieacid Ty malg&@g,@f acid and
aspartic aci d. Tho referred. I di ne rypt ophan,
serine, threonine, &%‘@&%MW 3* m-’(@’ "Q‘?lﬂ"é?fﬁ'ﬂ% IyS| ne,

argi ni ne, glutam cnaddalmmdnnlhmaicsisabudnel%ﬂl&ftﬁrbbﬁldecél &{yl

radi cal s of an amng;. / ey) e s he radlcal R8
are .20 al so non-nat dur %ﬁ?‘ '{ﬁp@%ﬁ% 'é‘l'ﬁ noadi pi ¢ _
acid, 2- am nobut yﬂ?éhlbﬂ mn@).mmgmhlamnﬁmwmcﬁsteﬁeﬂwnmmropl onic -

acid, 2,4- diamnoj HidrRotRfpl t 4_ne- | -carboxyl i c
acid, 1,2, 3,4- tetrg&'y r ol §aqui-nol- w?%‘ca&&%@; amﬁ n‘g&am nopl ITE|IC o
acid, phenyiglyci H@"X’ga@"?h ‘FT?Y‘)CM)QHF‘W@; Z@mmwnemmb_ fupiomic - =

2-(2-thienyl) 25 ghgﬁd.umami&:mh %Qé[?fotﬁﬁ&
hydr oxyl ysi ne, sar soleu 6 met h st ne,

N- net hyl'val i ne, noﬁ %P?r}ﬁéé' %" he@ﬁ@?ﬂ?ﬁ%@%ﬂﬂ%ﬁ% |3ne _
al I o-t hreoni ne, al noré_pl‘li)éfﬁf[ y roI i ne,
3-(2- napht hyl ) al an:ﬂ s s hggﬁ:%gl - eﬁﬁ%}‘ %o W@hﬁé ‘g'
honocyst ei ne, hom)EB Paﬂ' phaminophemdaigniae; d,

3- (2-pyri dyl) al ani efcloRex/Riaind, Muabma&ow&oéﬁerw%&%

2- am no- 3- phenyl am nopr.opi oni.c aci d, 2-am no-3- phenyl amg.no l]propl oni c
aci d, phosphl not hr MgttHening sedfons: Wmﬂaﬁm and -NH-NR -CON(R )2.
R%is 1. ryl where aryl is a radical selected from the. group oonsistingof

: phenyl naphthyl, b:phmylyl anthryl orﬂuorenyl and the aryl (adlml is
unsubsumted 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



3-fl uorophenyl al ani ne, 4-fluorophenyl al ani ne, 3-fl uorophenyl al ani ne,

3-fl uorophenyl al ani ne, 2-fl uorophenyl al ani ne, 4-chi orophenyl akaMays30035

4-ni trophenyl al ani ne, 4-am nophenyl al ani ne, cycl ohexyl al ani ne, citrufline,
5-fl uorotryptophan, 5-methoxytl ptophan, nethionine sul fone, nethionine
sul foxi de or -NH NR 30- CON(R100) 2, whijglg are optlonally al so substituted.
In 26 May 2004 15 the case of natural but also of 'non-naturally occurring
am no acids which  have a functional group such as am no, hydroxyl,

'gar bOX%” tméf Cgpt ?Sﬁéﬁaﬁﬁﬂﬁlﬂmfm@dloﬁpsg&m@oﬁh Wwhich arhsebsgtlﬂeq)bl bscflﬂ al so
e protecte ui f: y_g)_gécg# S are ferably.the

N prot ecti.ve group!f,jl 9 i rﬁ’ﬁ@?ﬁrg PSakanpl e

{)r theg;;/\égr g(r)(r)];f)s dé&ﬂﬂ%iﬂﬂﬁ%flgﬂqﬁyﬁ@gxpﬁsﬂﬁw Frmggab ealfs@rwoxycar bonyl
(Abc) or -of the a %B@é‘?{%‘é‘ Wik b‘&r T‘é\“\é’f%&'ﬁ?@""%é@l’wo

t][l fl uprpgcet Iy.I . airgholifie, tch&)cahdmdbynm-ﬁﬁl ed, cg&aﬁ@{ts-f cRE G- o,:jndt he case'

of an i-midazole r e on | erivative
of the fornula IV%gasﬁ%)%%"%rdet"ﬁéu %@@ﬁﬁﬁ'ﬂ%ﬁsﬁﬁfw@ed as a

pr ot ecti ve: groupwbﬂﬁedandﬂmbﬂeraarﬂrmﬂmﬂsuﬁwbﬁmedobmonb@@wd agai n,

I n partlcular in e sodi um hydr oxt de
sol ution, The staftrng suﬁﬁﬁn&i‘%‘g%ﬁﬁgﬁgﬁ@%@%ﬁém& 95 known or -
can be -easily pr wm:ﬁdwmmmmﬂﬁwm@m{cmqum I(Sp)-afiasfp, ding to

a first .aspect of the present invention, there is provnded a conpound of

the formula-l 0)- mpa!ﬂcwatr-(apmp-alknxﬁhﬁbgm 1if96, Hntnho, Thﬂlﬁ.to%‘rﬁ&hylnd of the
formula | and/or a. physiologically acceptable salt. of’ the conpound of the

formula |, where hyiroxd, ww@wqmmeu&mmwmmamym[ R8 in which -D
i.s -C(O R7 |Is [ s Rg or the.characteristlc
r adi- (c::gil )of an. am HWQ@@H‘*M%’%‘&"“P’F}&M Wﬁ?ﬁwcgﬁwm% of glycine,
al ani ne. valine,: IMWW&NWMM@MW%% trypt ophan

serine, threonlne stej ne, nethionine,

wmfbonﬁ phenyl, phenoxy, befizyl, benzyloxy orteﬁazoiyi
3 . -(Cg—Ce}alkyl where alkyl is sttaught-dlam or branched andis
. unsubstituted or mono-, - di-oF trisubstituted, lndependenﬁy of ofte
’ -another by .- . |
" anyl,. wherte aryl is as deﬁned above and is wwubshtuted
.. orsubstituted as above,
3.2 hetefoaryt having 6 to 14 ring members, where heteroaty!
© isas deﬁned above and is unsubstituted or substituted as
- above '

"33 -ORY

Cod4 0 =0,
3.5 halogen,
36 -CN,
3.7 -CFg,

38  -S(0)R™, where x is the inleger zero, 1 or 2,
3.9 -C(0)-0-R',
. 310 - «COMNR™),

311 -NR'Y,,

312 {CsCe)-cycloalkyl,




26 May 2004 15a asparagi ne, glutam ne, |ysine, histidinc;, arginine
.gtutam c acid, asparfic acid, 2-am nnadipic acid, 2-am nobut rM%ygﬂﬂ%j
2--am nol sobutyric acid, 2,3-diani lnapropianic acid, 2,4-dian1nobutyr|c
acid, 1,2;3,4 teti ahydroisoquinaiine-£5garboxy[ic-acid,
,2,3,4-tetrahydroi sogLlinaline - 3-carboxylic acid, 2-am fopinelic acid.
pheny[g[yc fne, 3-{2- thfenyl)al anine, 3-(3-hienyt)al anine, 2- (2- hlenyl)
jtycirie, 2- am noheptanoic acid, pipecolic acid, hydroxylysine,
sarcosine,. N nethyliso[eucine, 6- N—rrtethyIIyS|ne1 N~-m(e~tt hyl vati ne,
, N, orvaline, norleuclms tﬁcﬁtidlbfmémid o-i sol euci ne, al bs-[ eoni ne

al t o- hydroxyl ysi ne, 44i ydroxyproline, Hr oxyprotine,
3-(2-naplithyl)alan_ine, 3-(1- n2phthyta[ rune), tlonophenylalanlne

har m ocyst ei ne; honocysteic acid, hodtryptophari, cysteic acid;
3=(2-pyitdyl)alarifrre, 3 (3 P yl)alarrfe, Qm dpyric yl)al a flne
2-am ri a~3. ahenyl anr noprvpi 0"c acid, 2tam no- phenyi am noetiyl propion c ac
d, phosphinot hncine, "4- fl ugr ophenylalanlne 3- 4l uor ophenyl al ari i ne,
4IIuoropheny1aIan|ne 3- IIuora nyt ai ari i ne, 34iuorophenyl al ani ne, 24l uor
ytal ani-ine, - 4- chl-ar +0§Hér r@ﬂdwﬁgﬁiﬁm@fmm +apheny[ al ani ne,

4 anlnophenylakanlne - cydohexylatanlne__QLJrUIE% , 5-#i uorodopti-an,

5- met hoxyt r ypt ophan,” ~ net hi‘oni ne sul f one—et i Bhi ne sut f oxi de and

- NH NRle- 60N(&O)2¢1R$ hgdrbgenaryl, where aryl is a racdical: selected"
ffrom the: gr Qi con5|%;|nggpfqé%henyl napht hyf; bi phenylyl,.anthiyl -or
floor it and the aryl di *unsubsti-tuted. or nono-, d| or :

trisubstituted by ident) cal{cmmmwau@ﬂsqﬁmh@m},ﬁdmg he group

consisting.of -(Cl-Ca)- alkyt{.' éﬁg‘% %1104 k
-{Ct-CS)-al koxy. Ln particu ards?at% @W '?Htro am no,
tlrihijuo'r_orrFLhy[/l hygrﬁxgl 1hy?LGM M@Iea!y)tszﬂ?slqﬂﬁne&aﬁveas h)édr nxyrr;at hyl I or -
- hydr oxyet hy or ydr oxye é E!P%Hens ?Xéﬁge %g nedi oxy, fornyl,
acetyl., cyan, hydraxycarbo ?ﬁa 0 Eearbonyf,
phenyl, ‘phenoxy, benzyl, benz&étem;disdssdeﬁawhucbve 2. het eroaryl having 5
to 14 ring nmenbers, Wnere eterﬁé %l is a radical selected fromthe group
B% ene

consi sti ng of pyrrol e, furan i m dazol e, Pyrazate; oxazol e,
i soxazol e, thiazoie, isot hﬁazol-ﬂ{%&s)hm ovherdn s I&pmtegeﬂzeacdnam'al e

oxadi azoi | di riodi ones, - 32?21 oo 2P LRl -y gouro! anes
) o trisubstituted, independently of one another by
halogen or by -COQH, or
5. -COOH, o
| €}  aryl, where aryl is as defined above or
’ d) ~ heteroaryl havings to 14 ting members, where hetenoary!
'is as defined above, and,

inthé 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



F. -CN. -CF3 or -C(OQ-0O(Cl-C4)-allgrt, 34lYdroxypy[rale;2 ones, 5- 4-di
0)0-1. pyridine, pyrazine, pyrinmdine, indole,-isoindole.,. 26 Nduz260¢,
pht hal azi ne. qui nol i ne, isaquinoline, quinoxaline, quinazoline, dnnoline,
carboline and benzo-fused, cyclopenta-, cyr ohexa- or cycl ohepta-fused
derivatives of these,hetengrdesunsubasﬂluted.or substituted and
the-heteroaryl radio!-is:unsiubstituted or nono-, di-or .trisubstituted.
by identical or different radicals selected.fromthe group cansistiing p
-(OF-GCs) - alkyéfl%nparthcula &1 C4)-al kyl, -(Cl-Cg}-al koxy, in
particul ar ) -.al'i cox a?ogen nitro,. ~rnir~o, trlfluoronefhyl,
hydr oxyl , hydroxy (Cl1-24)- &Hﬂﬂ %sech as. hydroxymethyi or | -hydroxyetliyl

or 2-hydroxyegk ”Férfw ey t I etyl,
cyano~hydr nxycsarq on h?rgn nocar ltohen r{rj)é/etn @ﬂéﬁ?&‘b""ﬁ%w %%onyl

phenyl ; phencﬁ@?ya’&‘?ﬂ%’;ﬂmd%@z'%t@ﬁ@w@ﬁ"ﬂ@ﬁihﬁﬁmu& lla,- ~t s}-alkyl. where
al kyl is strai ght I n or-branched an,gl I S zunsubstituted or mono-, di - or :
trisub.-Stituted, |ndependpntly\fnoh - aflotfwey, by 3.1 "aryl,.. where Is
as defined above and is unsubstltut&da or substituted as above, 3.2
heteroayl having 5 to 14 ring membesw where. heteroaryl is as defined
above and i s unsubstituted or substituted-as 3.3 3.4 3.5 3.B above,
,O0r0 =0, HEW.ZaW%%MH@m@(ﬂR 0, where x is-the integer

zero 1. or- 2 f}qégg)at %r”th 9—0 Rt0)2, . .3.11 -NRrO. Z
3.12 -1C3- Cs}cycl oal kyI Maoﬁ& 04 [% N&- "
an oxygen atom, sulfur atom, nitrogen atom or the radical -CHz-, -
Xis anoxygen atom, sulfur atom, nltmgen atom or the radtml ~CHox-,
Yis absent or is an oxygen atom, sulfur atom, nitrogen atom orthe

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 ' ‘

_;mereﬂ\enngsystemformedbyN A XY, Bandthecarbonatom is

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

“4.4.: -OH,
| 12, (Cr-Coyalkaxy,
1.3 halogen,
14, NO,

15, -NH,,

16. -CFs,
17, -OH, A
18 methylenedioxy,
1.9 -C(O)-CHs,
1.0 -CH(0), .

141, €N,



3.13- radical of the formula RIOor 3.94 -radical-of the fornula R O

hydrogen .Ris. a) . hydrogen, . =(Cl- Cs)-al kyl, where al[grl 28May 2004
unsubsti hited or nono- to'. trisubsbtuted, i ndependent|y of one another, *
aryl,"where aryl ts,as defined above . heteroaiyl.having 5 to 14 ring

menbers, where heteroaryl is as defin Ed above, 3. hal ogen, 4- -N-Cl
yr-alley][, mhere nis the integer zero, 7 or 2 and alkyl is. unsubstituted

gr nono-, i;gub i ndependent|y of one another, by hal ogen
or by - GOO—I or 5 Ii}%ooa(bg‘;ﬁgryh where aryl is as defined above, or d) ,

het *roaryl havi ng-6.180 -C4O)-Nhg, nenbers. where heteroaryl is as defined

above, and, in the S 2 I ndependent|ly of one.another, has the
meani ng of a) to d} A4 e(cé"c‘f'aﬁ‘l(z’ R’%ﬂ""y'\/\he're aryl is as defined above and is

unsubstituted or Bﬂﬁstpﬂenﬁed as above, 2. heteroaryl having 5 to 14 ring
menbers, where het.pr,gar Js as defined above and.is unsubstituted or
substltut ed as above, -C(O) -W, where 26 May 2004 15d R" is 1. -
O Rl or ‘2. --N(Rl"i?- dltenaﬂd RS form together with the nitrogen atom and
carbon atomto whighg, t&%@%reach banded, a heterocyclic ri ng of the

forrrulal‘la z. dpr éHHI );'H :
tetrazolyl, of -

' R and Z ferm tegeiher w:th the carbon atoms to which they ead1 are bonded
‘& heterocydlc nng ofthe furmu[a lle,

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

- : inwhich D, R’ and R‘“ are as deﬁned io fomhula I,
. Tis an axygen atom, suffur.atom, niirc;gen atom or the radical
- ~CHz, _ - B
Wis an oxygen atom, sulfur atom, hiirogen»atom or the radical
Gy,
Vis ~absent oris an oxygen atom, sulfur atom, nitrogen atom
C or the radical -CHy-, or '
TandVorVand W together form a. phenyl, 1,2-digzine, 1 3—dlazme or
- a14¥dmzneradmm : .
-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 ndrogen 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 .



In which D, Z artcl R11 are as defined in-fornmula' Ili Ais a. ni ogen
atomor the radical--Gi, B is an oxygen atom sulfur atom nbsngemoat om
or the .radical -CH, X is an oxygen atom sulfur atom. nitrogen atom or

the radical -CHz-, Y is absent or is an.oxygen atom sulfr atom nitrogen
atomor the radical -CH -, or X and \igfoget her-fotm a phenyl, 1, 24a2ne;
1.,3-diazine or a 1,4 diazine radical,.” 4. where: the ling system funned

byN. A X Y, B 'and the carbon atomcontains riot nore-.fmone oxygen
atom Xis not an oxygen atom sulfur or nitrogen atomif Ais a

ni | rogen-at om ntai ns_not, nore than.qne sul fur atom tains 1.2 .,.3
or: 4:: nitrogergﬁg%o&rs an vdﬁ%?‘??&ﬂ'%?%%ﬂ%ﬁ’&“%ﬁ?%ﬂf%l‘%ﬁ%ﬁ 6t occur at
the same tine, ;.where.subtlduledagabeygoem forned by --N,. A X Y., B and
the carbon "atomi u |4t - LSubst it ut i ndependent |y
of one anot her, by§'- (.Cz@l? @Ei ﬁ@gﬂéﬁ?gﬁggﬁ%ﬁ%ﬁeﬁéh%{rjla&ggrmsas

di substituted -by 1.1. defigppboxe.apd ig@isubslitutetioc oopo- tollrigubstibitabmn, 1. 4,
-Nth, 1 _S. -NH2, 1. 6ghafS11.7. -OH, '1.8 nethylenedioxy, .1.9 -(0)-Cm
1.10. CH(Q, 1.11. -C.N. 26  May 2004 15e 1.12. -C(O-OH, 1-.13. -C(O - NH2,

1.14. (Ct- C4)-al koxycarbonyl, 1.15. phenyl, . 1.16. phenoxy, .t17-.. .. .
benzyl, 1.18. benzyl oxy or

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,
N 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 activated ester of the
compound of the formula I, '

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~



1.19. tetra~olyl (c)r RS and z form together: with the carbon atons to
.V\/ni ch they. each are bonded; a heterocyclic dng of the fornzf klay2804
in..which D.- R7 and R a are as defined in fortrtula Il T is an oxygen atom
suffur atom nitrogen atomor the radicglg Wis an oxygen atom sulfur
atom nitrogen atomor the radical Mz-, Vis absent or is an oxygen atom

sul fur atom  ni (1 GGRABYAT adknt AESIRBYR Unch! offer Ry or Y iloliigge her

form a- phenyl, 1, 2-di azi ne razinera ere
the ring system f SFQHR COPVRLting intp a ppmpeundwfdae formuadner cont ai ns  not
nore than one oxygen'atom not nore than one sulfur atomand 1, 2, 3 or 4
nitrogen ato V\/ner . an ox a fur atom do not occur at the
same tine; aﬁﬁ vvhéﬁ"%c G & CPf aueaﬁﬁﬁ%m«@% Y3:N T, V, Wand two carbon
atonms is unsubstituted o*nono-, to frigebstitided. |Independently of one
anot her, by the substituents defined ove under 1.1. to 1.19., and the
substituents R, RZ and R4 areé‘»y Iﬁs 1- hydrogen, 2 -CH -or.
-3. =0 and 26 I\/ay 2004 15f Rs =i arﬁ vvhe(I aaryI is as define above

and-is unsubstituted or substitufé S above or .2. heteroaryl having 5
to. 14 ri*hg nenbers, V\/nere heteroar Is as defrte above and is unsubstitr

ted or nmono- to tfj @HR:‘HR ‘étn?lq? Sire "é@q}’éﬁneﬁclﬁ%ﬂhﬂ%fgnd‘ﬁ%?@m&gﬁcft s

there is provided, process prepari ound o
defined in the fi pmteetwegmoum M@thptﬁowbgnybgrpupsamg)l@ vizea integmediaterpound
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protective group (for e e -met hyl ester an am de group or a hydr oxyl
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group-and Z, R7_ a re as defined o
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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

~
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and converting the compound of the formula Vi, after o[eavage from
the support material,-into a compound of the formuta |, or-

20 o) converting a compound of tne formula | into a physiologicelly
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



in formula I, with an acyl chloride or an activated ester of the conpound
of the.fomula 111, D1 where D9 is -COOH or sul fonyl hal ogen 26#aR20R4 and
Rg are as defined in formula 1, in. the presence of a base or, if
appropriate, of a ,1 10 26 May 2004 16 5 14 10 dehydrating agent in
solution and, after renoval of the protective group, converting into a

a1 (TVa) R L0 s U e SEASLE 9o E AN Bl S SRR, ©
N-anino pr oEedhisveelgctvip aminohgraupsc detivatidationoispcawied edt aceoming to .

[ n
of the t or miCEAR Sychd 28 BRG YBctbed! P Hoderl Ofeyl *NEMBARH, gfr SO
protective g%\?ﬁ“ﬁ" [M@thqdéétft@ﬂaWQGhammioUﬁﬂﬂm 16fle formula I11, vvhere

R]{S R6 argl Ra san@?:azpﬂg%‘tm@dt Ircﬁupt @%‘;ﬂtr&t‘er&bly‘vgs%@?gprt@%ﬁgécﬁ?é’f%a?b%ge or,
| a ropri
for rrulog \fp aﬂﬁﬁeﬁﬁ‘(ﬁelgf‘? ‘gt dgnﬂemfdoq %bemtmn g}-) prample qrotacive age

from the sugmups ofithey a&dyl ererypeCQUﬁ@la%dnﬁh)ﬂh@trgqu)g@ttlgu }, |§6 tp?abl o
conyer 9. QuERHOIE ROl SHOL dyl o BBk 2L R o R 0
formul a- | Vasuch asramideedr tenzhydrylantiaet Svitableopmtégtivet gnwpseE aseidvior .
o o) il o il gt pRetEIRE REN, PR SRELIRE, Ao BERPRERARiAS ERIRRS 5
Organi ¢ Chefarst eXampigo| foﬂef_ﬂ!}f.ﬁl greuns o@ésslhearlir&ﬂ‘laﬂﬁ) typiee mvcho as
functions of peRgyloxycarbonyl (2), t—butoxycarbonyl (Boc), 9-flucrenylmethoxycarbonyl
(Fmoc) and- alilyloxycarbonyl (Aloc) or of the acid amide type, in particutar -
formyl, acetyl or trifluoroacetyl of alkyl type such as benzyl.
15 The (trimethylsilyl)ethoxycarbonyl (Teoc) group has also proven particularly
suitable for this (P. 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
diisopropylcarbodiimide  (DIC),  O-({cyano(ethoxycarbonyl)methylene)-
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wel | -known- per se to the person skilled in the art. are advantageously
used (see, for exanple, Houben-Wyl, Mthoden der O gani schen Chernie
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di cycl ohexy|'BigrBegiate; ehaig L. This linker caries a suitable functional group, for
example-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 various
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
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reaction on th OU or mu

acidic r eactqfoﬁ"%oﬁ;ﬂff‘f"-’rﬂ%'g Offj §tﬁﬂb§§tuﬁﬁ(ﬂ hagid; {0. éd'ﬂ@@&elﬂl OME)da _
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post tions 1 10-p aoBE X ydydn 5033?&5@5 (@ e BRIF £ Ssrecaades gﬁqﬁ e
coupl i ng of Ipixbirecwvasl shakenahrnbBoRfor ¢6 mmrsislt wfastthenfwaishddaa Indmnlbber dfe .

sol'id sggporﬁmeg h3yfaFhesi s .was carried out in reactors each having a
reaction vol W?I m:h Each of the reactors was filled with 0.179 g of
Rink ami de A9 p@gph { e reactlon 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
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hi gh- pressure 11 qui chromat ogr aphy. . Lyophilizatijon of the fractions
obtained yielded the 35'desired products. The preparation of
physi ol ogical |y acceptable salts of conpounds of the

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,

- 35 carcinomatous disorders (potentiation of therapies with cytotoxic
compounds), myocardial infarction, gout, sepsis, septic shock, endotoxic

-+ . shock, viral infections, such as flu, hepatitis, HIV infections, AIDS, or
disorders caused by adenoviruses or herpes viruses, [:iarasi_tic infections,
such as malaria or leprosy, fungal infections or yeast infections, meningitis,
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is carried out in a manner known per se.2Wth basic reagents such as 26
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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 tablets 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



such as malaria or |leprosy, fungal. infections or yeast infections,
meningitis, 21 26 May 2004 chronic inflamatory |ung di seases26 ayR094
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swel | i ng agerﬁ%ﬁg}&%ﬁa%%&'%ﬁ[ﬂhﬂ)ﬂ%?mo’&"ﬁmcﬂﬁgs, sweet eners and.

sol ubi | i zer s PspeesssatiantAdquent | 2, BRiphenyli1H-mdsle-Ssbatfoxyli@scie nent i oned
are nmag I u {J | _Ox] - C emnnitol and ot her
sugar s, nﬁl cmﬁ%:{gnﬁgﬁgj)n?f gg?’g{qeﬁ‘lzgﬁ gﬁgh1 ggé’ %ﬁ%@%drgﬁﬁ\o ghgoic acid
derivati ves, W&f§ f{PuBd dnvadepdar @ngdi thensfugedain esdopendiask bt 1607C forer

groundnut  or 15esiamtes{rhin) PPhy SoBERRIIONYS AdndRed %ﬂhﬁgpbﬁnﬁ&ﬁ%&ﬁ: ?{:}Br'

steL] d - I d I h rol.

The. bhar maceat o R Bx cBREe MERIEd rBrubed aid apAdurtad under refiwx ok Bor od
in dose uni t Boursafiy). dihe cooledasalution asas cidnviked Onith i aten! résulsy tidithedose
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filtered off with suction and dried again. This gave 2,3-diphenyl-1H-indole-

S-carboxylic acid. : -

-3

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.



in ampoule formup . to approximately 300 ng, preferably from
apprgginately 10 ﬁg to 100 ng. For the treatnment of an adult PaMaxR004
wei ghi ng approxi mately 70 kg, depending on the efficacy of the conmpound
according to formula 1, daily doses of approximtely 20 ng to 1000 ng of
active conpound, preferably from approxinmately 100 ng to 500 ng, ‘are

i ndi cat ed. Ugde Iiﬁgféfaamﬁ BeldTBbAPSRRs (Mt stit@\éﬁ'ﬁnﬂ{a%'&?%&yg#oﬁé 26
May 2004 22 gah .doses may be appropriate. The adm nistration daily
dose can be 85Y$h%§§'out both by single adninistration in the formof an

i ndi vidual Peseeagwdriant Gl se of . a- nunber of smaller dose units and by
multiple admnistration of subdivided doses at specific intervals. 5 As a
rule, final products are determ ned by mass-spectroscopi ¢ net hods (FAB-,
ESI - MS) . STenpuaatple ds are given in degrees Celsius, RT nmeans .roeom

i LALions used are eifher exnl ai ned: ot
cor Pespond t Rotngaramne-Bhkayb L2 o heaik ied R Bt ideror
substitut ed 9oy €84 mora)) 052aﬁedlubenyleﬂdélsd@iaf5-aalboé\)/Ii(2aﬁidﬂsehwbeé_s -
i ndol e- 5- cosipapgyAl Hd: of: d N : g
of 4 ﬁyﬁrngﬂﬁgenzﬁ?ﬁ"a@g? solfBd et RTonG 16 B A R HRARIE P 27
open fiask a@Nde@amixed succasslyels with nd.11ae (@6onawiywft Lshemaphengd wi t h

100 m ofi0 acekaninatnideé hgafbchforide, 0. 16 HMTOTLE{OWErAIeHdGeAHAVANd |
LR e ey oo Mg e g R

H-i ndol e- 5- cArldamy 1 enraof) of dliseprapydainitic. Wi féégti@h%iﬂ?fe WaTs*‘stﬁ#éHh iat)rclr 332
oSt s Iy L 8 Bl e Tl Bt o SR
again. This wase diswlwdhisnyethyl Hacetdts.e THe cargamicy | phasei waszayiﬁmea;re
s oo % TR Gl s SR bl e
t enper at ur e SHUFHEr Mrhigride solution, driedeyeromagpesiknk sulfatenditeradn
cool ed to 60dhd ayuhcBnfiftedl (ihBeBiedtidd phésstre! TRILYAVEYNI(ELARbARMDYA320 J
.(27' 60 mol) pl?ény‘iﬁ@b?zf)%h—'lﬁ eé]nzy?-"l?-kfli%o?e-g?craerbo'xamide of melting point

120°C to 125°C.

20
Example 7:

N-(1-Carbamoyl-3-pyrrol-1 -y!propyl)-3-methyl-2—pyﬁ-din-4-y!-1 H-indole-5-
carboxamide - R |
0.13g (0.5 mmol) of 3-methyl-2-pyridin4-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 ml (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 mmol) of Ng-Z-1-24-
diaminobutyric acid in'60 ml of water was admixed with 0.66 g (5.0 mmol)



added. The m xture was then stirred at 145C. for 45 mn. The reaction

m xture was poured into water, resulting in the precipitationZ®Mayzd0fel | ow
product 2-pyridin-4-yl-1 Hindole-5-carboxylic acid. This precipitate was
35 filtered off with suction and washedgyith water until neutral. The
2-pyridin-4- yl-1 Hindol e-5-carboxylic acid, which was obtained by this

t hod f f
rcr:e;uploI nlgnWI ﬁm‘?r_ﬁzmet%%teegﬁﬁ@eﬁi%ww&@w gaﬁxggeé&’lpﬁﬁﬂ o 0@5&8[‘ or

aci d deri vat?SRIE @Fih the my |W§§I%tb’éﬁ%@iﬂq & feni 42 MeThe/aeasmn
Process var imidiu®) wasEsgirgpdted!| re eatedly wﬂh ethyl acetate the or ic phas

N- (1- Car ba rQ dol e- -c oxam

0.16. g (orrgx%% Soqﬁﬁ%fe a@%‘pt@ﬁf"&' %ﬁm %‘"Jég‘? b | the tr%te(éﬂé%'s
process 5varcmwenh)atemslndes sedvest ptedstrénTRO dﬁjd@fprdductd\lvﬁ@tﬂwﬁeﬂf m de
(DVF) and - '%?ﬂc!'v h yl 10
al ani nam de ydrochrﬁé{ g q\}é# S\M(%a q%‘l(@'z%%? %@EJ%@Q%&@O ﬁﬂfﬁ

met hyl i dene)@nitpoRemoyal of thet rrmbde mhqsergmmmat @ {(8296) wbefiopytalyl)drg- . 0. 14
m (1 mol) ﬂﬂﬂw ﬁb%ru action m xture was stirred at: RT
for 6 h and t%éhnzﬁ/i at e ung}r re uced pressure, and the residue Ws
di ssol ved in ethyl acet ate. The organic phase was washed 15 successively

with watier, lﬁ'aW[ﬁP‘?ﬁhmﬂL%é W Hinirtibu ?@H eand saturated

concent r at edl- Al oz &f dHEeurehirrsbemmioncptbeniminshic acd

pheny! propyl3nd 06t gpbﬂkﬂyhmbl)-lof ddlyeirdxybahberRIZoRe aPhmBRlun NI okefe 120C

N (12 Car bamSFolRedd dagther iy 10 ) af DMF, adjied 2 026 yith .82 9 (4AMMAY - 5-

carboxani de @. 1, d@yslohﬂwlpatﬁocihnndehyand pOra&imh- 4440 rimol) of N-

e S oG A SO T

g (0.5 nmol ) f??i orseipiated was, Wasxiitered off Ivdth suplinry eadi the 0. 16
g (0.5 nmol Yiledte WaH toncentrated to dryness under reduced pressur

5352??3853&?%%@&@%@?% LB Sfos ey tpreing Bipy o e

reaction m @@ HsCGO@BD 10 K5/ flprYiéld (8@l gt(@dfbjconcent rat ed under

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

filtered 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- carbamoyl-Z-phenylsuifanylethyl)—2-pyndm—4—y! 1H indole-5-carbox-
amide
0.20g (0.84 mmol) of 2~pyr|d|n-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



reduced pressure, and the residue was dissolved in ethyl acetate. The
organi ¢ phase was washed successively with water, saturated s Mar004
carbonate solution, water and saturated sodiumchloride solution, dried
over magnesium sul fate, filtered and coQgentrated under reduced pressure.
35 Purification was carried out by prep. HPLC. a:

4-(1- I I h
w th argon, HepSyis, VREIDENE P hepilil) Yy SBIU‘I" thaBranny 715
m of water (GdteGan Qi h 91 )e6Thjs (@ave Rt § G4 %! Mﬁcgnbamoy- -

2, 5-di th)@ﬁéﬁé,@ﬂﬂé . cﬁ:ﬁ%l m of gl I
acetll:m;mg an [ R H{} Q%@‘iﬁ%ﬁﬁha gé@‘ﬁoﬁ%gﬁ]g Theoregc?ﬂ)ﬁ1
m xture was extracted repeatedly with ethyl acetate, the organic phases
were coni ngtkampiedd: ed with sodiumsulfate and the flltrate was 5

concentrate der reducged sur, roduc r|f|ed by

1 ash chr o BIPRRM BUEVERHT2 BVElin-4 s Erbdoie- BreAtonlsaauieiProRIgT: 211)
Renmoval of tdmideobil e phase gave 1.3 g (87% of 4-(1- pyrronI) L- 2-

benzyl oxycar bonyl am i nobutyric acid.- 10 b:
4-(1-Pyrrolyl)-L-2-benzyl oxycar bonyl am nobut yram de
4--(1-pyrrolyl)-L-2-benzyl oxycarbonyl am nobutyric ag 5
mmol ) of N-hydroxybenzotriazole ammoni um salt, were
10 M of DMF, adm xed at OCwith 0.82 g (4.0 mmol)
N, N - di cycl ohexyl carbodiinmde and 0.68 m (4.0 mmol L.N 5

et hyl di i sopropyl ami ne, and the mixture was st¥rredfat 0Cfor 30 min and at
20C for 8 h. The precipitated urea was |Iter d ofJ with suction and the

. % d- PreoNH The crude
product was purified b siligag bgr apbly (CH2CI 2 CH3CH |

CH3000H : 1001511) Yi eNL__¥. N749R 0 c:

4-(1-Pyrrolyl)-L-2-am nobutyram déf Under ‘inert gas, 0.80 g (2.65 nmol ) of
4-(1 -pyrrolyl)- L 2- benzyl oxy- car bonyl am nobut yram de, dissolved in 20 m
of methanol, was adm xed wth 80 ng of catalyst (-10% Pd-C), and hydrogen
was t henoi ntar)d.dacmm:nmehphe’l’@larhmoétmdmmdmwacgr oup had been cl eaved of f

AR %gm%%ogﬂ@ss b g ot Sukibddd S8 o8, .
2. Process \ag€ qmtnle))argi) with exclusion of mo:sture coole 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.

g (4.0 mol ) of
nd 0.61 g (4.0
#Ssol ved together in

o

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



Exanpl e 3: N-(1-carbamoyl - 2-phenyl sul fanyl et hyl ) - 2-pyri di n. %/

H i ndol e- 5- carbox- amide .0.20 g (0.84 mol) of 2-pyridin-4-y2 May2004

H i.ndol e- 5- car boxyl i c acid was 35 adnixed with 0.21 g (1.07 mmol) of
2--am no- 3- phenyl sul fanyl propionic acid 4g 40 M of DW and, at 0C, 0.66 g
(1.27 mmol ) of benzotriazol-1- yloxytripyrrolidi nophosphonium.

hexaf | h
eyl R SR S0 kR Ao 8. T el sion s Ao g o
20C for 2 h. littlged @ihwtefbﬁr\ﬁm thencaeidifiedety anpidrofr Hatc 6dte -waing 20me. 25

pressure and hpdrddHiGik %bld’f%dJ gfs?édiﬁﬁ% Pl BMs g&g@nﬁhmf@?wﬁeﬁ Grigét 2 /
CH3OH : 9:1). "This gave 0. (1-car
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sol ution. of $25.42(roredpofrbid-aofindethyrd-pherylamiboprppioric seid, rdassuslvé@ﬁnm Of
acetoni 19 | © raant BARANEAPYERE théh bRl Mt eCmiltlifs whE it Hf 145N

kept - bel ow owed to reac

12 h and war B srirgtesand atggem temprrpture dor aé@therr%dehe@dwts/we under
reduced presgyagoried BRE tRb YESIdDE WHCthenaakas uE)} g'i @B@Wﬂ}g@é@@sur e

Gave 20.8 o rreuSysaBondl soNR mERsIgtoR Fve b idatony o

(see al so. Or by fBysht lchrdrBatography 1ﬁ~fhebtarﬂeﬂ1yn%lcetaéd76$ gV 443 gl (509 mul a

h
of argon'® 15YRMY oF ety Loabingics ghonGmagiarfelf P Rl bR her e
added to 7. 3f0ﬁ“l(l§f32‘lﬂ>“|24hh94 MV‘N-- 356uh MB (MrH)i3S780° nl of acetonitrile,

and the m xture was stirred at 50C for 3 h. At 20C, a solution of the
above Iact‘oni_ (10.7 "48. 37 ol ) dissolved in 250 M of acetonitrile was
Rd

t hen added remeve the potogivesgroupat 44 @{d2:35 mmal) of gthe1 Z-proteied
sol vent was Heflxieek wwetd’@mm #1800 WISoft MsthabY ¥60 nvd o caddiysried, sodi um

carb onatgy Sobﬁkbﬁﬂg é)%er% &jec} ur‘?der inert gas and hydrogen was introduced until
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-amlnoethyl
3-phenylaminopropionic acid (quantitative).
_ Empirical formula C12H1gN202; M\W. = 223.3; MS (M+H) 223 1.
25
’ Process step b)
0.63 g (2.64 mmol) of 2-pyridin-4-yi-1H- mdole-S-carboxyIlc 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 026H26N403, :
M.W. = 442.2; MS (M+H) 443.3.

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



26 May 2004 26 solution being kept bel ow 9. The aqueous suspensi on was
washed with a little diethyl ether and then acidified to a pPP¥e¥id08fh 6 to
7 -using conc. hydrochloric acid, and adjusted to a pH of 5 using NaHPO4
buffer. The aqueous solution was then exiracted repeatedly with ethyl
acetate. 5 Evaporation of the solvents gave the desired. product in a yield

of 45% (7. 4|r§1}oddif§@i ”I'ﬁé' sd‘)IGﬁHH' Wag;l%hﬁ\?%ﬁofb %}ﬁl ge%%% ' te@%&ﬁépw se

wer e

343: 2. At -10C, ﬁ é wgm) L
to 75 M of OY¥EIMERbLANd dha reetbapp vasdhgpevaporaled. fibe Grodei prodgctwgs
(25.12 mol) puhf"éeiZbﬁnﬂaE!ﬁtderr%tdﬁrﬁpMyaﬁvétol%ﬂiéﬁl gel %amque@ qufo' n 10

{or "0 ot S840 O8F § S4B 20 el KaetibonBcts Hgn T 427 RS e ver e

evapor at €l ad@8tdhe resi due was then taken up in et hyI acet ate and washed

w th sodi um carbonate sol ution. Evaporation of the solvent and purification
by flash chromatography (n-heptan/ethyl acetate 7:3) gave 4.43 g (50% 15

yi el d) of . m@ompommnwmw baopheend preipaced apalogousiydodProcepses cal
formul a C20Hg ?I}%Q@ 356.4; ‘M5 (MrH) 357.3. To. renpve the protective
group, 4.4 g 5 rnrml) of the Z-protected derivative were dissolved in
500 M of nethanol, 100 ng of catalyst (10% 20 Pd(OH)2-C) were added under
i nert gaf) ancrab]giquen was introduced until the Z protective group had
been cl eaved off conpletely. The catalyst was filtered off and the
filtrate waseconcentrated  giving 2 ] g of 1-2-an noethyl -

3- phenyl am nfpzmmplepi ¢ acid (qg@@@tu.teatl ve). Em r| mgé]r m<C12H ?,@3232;
MW = 223. 3] M (I\/+H) 223.1. 25 Process step by (r:] 64 o _
Adele-5-¢- fqrmuaqq |(|M"hH cess

W xed73 858G a4 PRy A th

G AN i o | PEHaCH] 73 o
(3.28 mmol ) pf neth thylproplo ate, | prepafed
according to} a), e ) r solution| The| mixtufe
was stirred pnder H 15 h and the nethyl {ester] of the
title -conmpound' I ' mat ogr aphy {over |silica] 35
gel (DCM Me(CH= 19:1). ormul a C26H26N4(3; MW =
442.2; M5 (M he resultin% met hyl estpr
was di ssol ve

2- pyridin- 4- p—3—H
vari ant B), as1sus
1.01 g (3.08] nmol)

et hyl di i soprppyl am

2 : MW. = 398.46 | 399.3 | pr.v.: B)

C24H22N4072 pr.v.:C)

< 0
oﬁ/i\u N/
H
NH, VAR h
H _

3 MW. = 416.50 [ 417.1 | pr.v.: A)

023H20N4028 pr.v.:D)




of methanol and cooled to OC, and 1.5 h of ammonia were then 26 May 2004 27
i ntroduced. The solution was allowed to stand at room tenper a#@iMay 2004
overni ght and the nethanol was then evaporated. The crude product was
purified by flash chromatography over siggca gel (DCM MeOH= 19:1). Yield:
0.096 g (45.2%_ [lacuna]l C25H25N502; MW = 427.2: M5 (MrH) 5 428.3. The

conpounds i n|dabhéell bel ow-werg red. anal ogpusty 1.0 Prqc S Ito
D). 10 Tabl e| 1: ‘%xanpl eStruct uF@Eﬁgﬁi cal MSNot gs #ﬁépﬁn@?la( ﬁgs Wtéé
473.58474. 2ppy- A) C311427N302pr.v. - C) 0 O YN NHformula M \(MEH)

398.46399.3pf.v4 B 2\402pr..v.:C) O o H ] I\ 3.
416. 50417, 1pf . v. - A 02Spr.v.D) O H LA kfgoyg’:ﬁﬁj:g“’" B)
Exanpl eSt ructur eEnpj ri 0t es fornul a( M -H) |C23H19N3038 pr.v.:C)

R
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)
Co4H2oN402S pr.v.:C)
S |
70 CH,
o H
YN N
NH, N\ 4
~ H
7 A\ ' o MW. = 516.47 | 403.2 | pr.v.: B)
| )j\ Ca3H22N403 « pr.v.:C)
/l CF;” OH| CgHF302 - '




\M
/-

AMW = 417.9418.1pr.v.: B) C23HI9N303Spr.v.:C) is OICHH HI \MW
431 51432 1pr.v.: B) C24H21 N303Spr.v.:C) fS = OCH O -)~ 7¢ Way20f4
= 430. 53431 2pr.v.: B) C24H22N4028pr v.:C0 ~S OCH3 OH \ N
H 70\/IW = 516.47403. 2pr.v.: B) ACZB%ZI\MOB pr.v.:C | ( ;F C2HF302
Example Structure _ Em'piricai MS | Notes
_ _ : formula _ [(M+ H)|
8 C‘ | 0  |[MW.=47550 {4165 prv.: B)
\ ,U\ C24H25N502 - pr.v.:C)
HC OH C2H402
0 : MW. =427.2; |428.3
] C25H25N502 |
'br.-v. = process variant
Pharmacological Examples IkB kinase ELISA:

10

15

20

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



f O CHB3 NNz N H 26 May 2004 29 Exanpl eStructureEnpirical N5 Notes
formul aM H 80M W = 475.50416.5pr.v.: B) C24H25N502 pr.v. : C) 2EMayriP4o HaC
HOf \MW = 427.2;428.3 | /C25H25N502 0 Nom H CONHZ . N Hpr.v. =
process variant Pharnacol ogi cal Exanpl egg KB ki nase ELI SA: The activity of
the |.KB ki nase was determ ned using an ELI SA corrpri sing a 5 biotinilated

substrate pegpd s @W{bé&-BQFﬁL@ Q'!Bll.'l'tﬂna tAfhe? atfabfae Bl@tre?beh@ 1KB of
serines 32 t n ol or nD oC ona ant| bo exanpl e
from New EngM& Hﬁaé %"5‘5@) I}@?ﬂ 63‘1 en ggui tér ed vithy§FC t\!»%fﬁf:lﬁmdl was only
to the phosphper;dtadedtfarlﬂbof itate Dﬁpzlrﬂﬁnid@at W’Cﬁ 'l‘ﬁé”’Ffré’étndﬁ%s which
mobi1i zed of 80, A PRILERELR Hinks F fre 676 KB maotetuas Owsight standard
5 were combined for activation. Activatlon was. achieved 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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The Fabk! Zbsksw.applied. to a 26 May 2004 30 320 nl Superose-6 FPLC
-col um (Anersham Phar maci a Bi otech AB,
equilibrated with SEC buffer and was

at 4C. TRe fTahlei 2nKinasedhhibitiorr asacndetorice chscaitrdtionnoft 10
standard 5 were conbi ned for activation.
i ncubation with 100 nM MEKKI A, 250 pM MJATP, 10 niM
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Act

%’E}%ﬁg ffer

tharaugihown in 22 pm

Sweden) whi ch had been.
operated at a flowrate of 2 mM/mn

o of 70 kDa

i vation was.

MCl2 5 WM dithi othreitol (DTT), 10 nmM.2-qgl ycerophosphate .2.5 pM

m crocystin 7( I Mat ed yme Mmas The it est
subst ances, | di ss[T’ I'I%ﬁg%%% pl), e priei nc ed 25%k Ho wilth 43
| of activajeduspb: Ql'me _(dl IGeed 1:|2%% inhibitiomct i o% ihbibition 5 %ﬁmmhﬁﬂESS, pH
7.5, 10 M| MG 2; 5(nmM D§E 10 m\/l (:f.lgl ycerjopho ate, | 2.5

rricrocyst_i n _.I;R) f~or—80-nmrnutes- P61 ouw’#&l"‘ﬁ(‘jﬂ 7 > i /|

( CH2) 6- DRHDRGLDSRKD- CONHR) 0830 t:l\/b we2é added, th#5m xt ure wa35 i ncibat ed
for one houf andgthe yeacti g quenghed u5| ng 1 | off 15 nv HIEPES,
pH 7.5, 0. 1'TBS73\3_50“TM_EL)|9\$5;\?IL| uuuyseJ. 209 J.Uggpl Mﬂéﬂs&ed
reacti on m ktur edor_alstandf pHosph ptidd diluBBon_sleries47

(bi otin-(CHR) 6- DRHDS[ 3CB] GLli)%VKD CO\IH255Were then ¢ ransferredQ-}o a protein
A plate (PiETCeé em kford,  tt,—4SA—and—Tncjobat-e ]
shaki ng for|2 hdfrs nAffﬂrrgq\nchunﬁoqten wi th9®BS. 1100 | 39 0.5{gg/ m
of streptav|din FHRP horses@li sh pe_rqud.dase) (di lpged i 50 n—&HEPES/ 0.1
% BSA) werej addgd fTo m}rbutes. AT Shing_steps jw t1T ; D0 | of
TMB subst r ete—=d r!'mwrH er iles B3t her burg, OMD_ UBA) '
were added mddmdmsdmteiem@mmnedpf' col or was stopped by addition of 100 |

of 25 -0.18 M sulfuric acid. Absorptlon was neasured at 450 nm The

st-andard



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 05.8%8 1'8 94.00230 determ ned. 26
May 2004 Pate o=l yaoceptable salt of the oompound 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-



1.. A conpound of the fornula | Ra 4 32 0) . R 5 and/or a stereoisoneric
formof the conpound of-the fornmula | and/or a physi ol ogical ?@%@@Bﬂable
salt of the conpound of the formula I. where R3 is a radical of the fornula
11-RT-i Ra z in which Dis C(0)-, 10 Rzis hydrogen or -(C -C4)-alkyl, R8
IS Rg or the characteristic radical of an am no acid selected fromthe

groi up consi sting fRiordphgRyiEing! $RLGEphetilaidtine, b%ﬂﬁnen@é\% gischne,
phenyf al ani ne, tyrosi neh trvptophan, serine, threonirne, cystelhe,
net hi oni ne, aspar é%‘f%ﬂ 5| hé:nitrgpkeadalaning 4-aminophenyddlanine, gl utanic

acid, aspar is 15 agt@hediaaiineastiine, SAUSrotrgptdphdr, BhoMbkiryipfian, | .
2-am nol sobutyric acid, 2, 3-dianfnopropionic acid, 2,4 dllaam no Jptyric aci d,
| ,2,3,4 tetbydr oi™s¥BEnineIsuliens, mathipnios pulfaxidecing, -NHNRS, CON(R " )2,

t et r ahydr ol Sogy# of4 ne- ' e j nopinel i ¢ aci
phenyi")gel yCi ne,OﬁSg- (127 tﬁ%ﬁ%@%éws el%gggl(%ﬁégeﬁgfﬁﬁq%rﬁpﬁpngéﬁng of
ﬁ- ((j 2-1 h: enyl ) gl yci rehenylonaphthivk bipbenyiyh enthnd of fijorgriypamdbitiecargiaadical is

r ox si ne, sarqp,§1, , i - v ;
N}lrret hg;l zal i ne, norva !:S%gutedr Blzjr eﬁ%’lmn%%%ﬁ?#ﬁ?dngy%ﬂﬁ%ﬁ&gﬁé{?&?ne alto
eoni ne, al | o- hydr oxgtiigals selected flantihe gydupatdngistingofyC-Cx)akal inne, -
3-(2-napht hyl ) al ani ne, 3-(1- naphthyl al anine.), honophenyl al ani ne,
homocyst el ne;  hono easicalar £5-Gu)ialkyl, HOECA)alaxpiapartiouti 03-Chidkoxy,
3-(2-pyridyi)alariine, 3-(3- pyridyl)alanine, 3-(4pyriidyl)al6énihe,
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 1 uor ophenyl al animethylérdddimypettipiesedibgniammy; dcatphbypinaphaiiybitinge
4-ni trophenyl al ani ne, 4-am noph_egé/éal ani ne, cydohexyl al ani ne, cdrulline.,

5-t l'uor ot r ypt ophan 3740 ‘ rhenvhinbanylephamoxahenzviet hi oni ne
sul f oxi de .and - NH N@W%Egtpﬁz%lyl .
15 . : 2. heteroaryl having 5 to 14 ring members, whers heteroaryl is a
 radicat selected from the group consisting of pyrrol'g, furan, .ﬂ]i_ophétfle,
imidazole, pyrazole, oxa_lzole, isoxazole, thiazole, isothiazole, tetrazole,
1.2,3,5-oxathiadiazale 2-oxides, triazolones, oxadiazolones,
isoxazolones, oxadiazolidinediones, triazales, which are substituted by
.20 ‘ | N B " F,-CN, -CF3 oré—C(O}—_()-(C1fc4)-allQ(l, 3-hydroxypyrole-2,4-diones, 5-
oxo-1,2,4-thiadiazoles, pyridine, pyrazine, pytimidine, indole, isoindole,
indazole, phthalazine, ‘quinol_ine_,- isoquinaline, quinoxaline, quinazoline,
. ¢cinndline, carboline and benzofused, cyclopenta-, cyclohexa- or -
o - cyclohepta-fused derivatives of these heterocyclesunsubstituted.or
) 25 CODERE ' substituted and the heteroaryl radical is:qnmbs_ﬁtutédOfmono-. dicor
- - trisubstituted by identical or different radicals selected 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,



RO is'" 1 _aryl, where .aryl is 6. radical. selectedfromthg Zlé[é
consi sting of phenyl napht hyl . bi phenylyl..anthryl or fluor @18’] 84t he
aryl radical is unsubstituted. or- nono-,, di- or trtsubstituted by

i dent.ical or different radicals selecteg fromthe group consisting of
-(C1-Ca)-alkyl. inm particul ar —(Cl C4) al kyl, -(GlL-Ca)-al koxy, in
particul ar -(0404 &%0 hal nitro,, amno, trifluoranethyl, .
hydroxyl, hydr 6xy- (€0 J&g 1&YRAO W@@W@W‘W"%HQ?CWdroxyet hyl .

or 2- hydroxyet hyi , alkexyes flﬁﬁ!n ‘!’%ﬁpb%ﬁ? Ma%oﬁgetyl cyan,
hydr oxycar bonyl , am noc&ﬂ%ﬁgyf Wéhem 'ya ca 5‘& phenoxy;
benzyl . benzyl oxy>-or X WlWhﬁr"-‘S‘ 'Slﬁmaiﬂaytloh pledandis14 ri ng

merrbers “where heteroaﬁgyéubgmdr%,@alms‘ﬁl ﬁt@ﬁﬁuﬂ@fﬂdﬁé&rﬂﬂ*’&&%‘s' sting

of pyrrol e, furan, thl og ei{] im dazol e, razol e, "oxa soXazol e.
thi azoPe, isothlazole, PeRHELBYe | 2 3 5: oxat hi adi azol e 2- oxi des,

triazol ones, oxadi azol osgs, aryﬁmie)b@n&sas ﬂéﬁ@d%b%ﬂqg'tﬂgﬁfshttﬁéd azol es,
whi ch are- substltuted by . 20 or=C(O -0 (C1-C4) :

hydr oxypyrrol e. 2, 4- di ones, 5&&18511 Z?s PY¥&Ii azol es, pyridine, pyr a2| ne,
pyri mdine, i ndol_e [ so32do|letemawihaﬁklgcﬂb1¢ﬂﬁgme¢1&épsn@hemqwmgb '

i saqui.nol i ne, quinoxallne oI| nd
benzo4used, cycl openta-, cyc {ﬂglﬁexi '-"%8‘#9%%%04{%?%&%‘5 Fﬁwﬁ/es of

t hese'lfet er ocycl esunsubstl t @e¥B.or substituted and 't he' het eroaryl radi cal
is: unsubstituted or nogg-.. grte or -trisubsfituted by i dentical or -
di f f-er.ent radl cal s selected fromthe group consisting. of -(Cl-C8)-alkyl,
in particular -(Cl-C4) %rf‘kyl"os-(a C8) - al koxy, - .in particular

- (C1- ) al koxy, hal ogeng.sni tiafagedri No, trifuor orret hyl.,  hydroxyl,

hydr oxy- ( C1- C4) - al kyl %ﬁh a ydroxynet hyl or 30 1- hydroxyet hyl or .

2- hydnxyet hyl , net hyl en |ox'§ et hyi enedi oxy, 26 May 2004 - 34 fornyl,
acet ylIy cyano,_hydroxydﬁ?bongZFg. am docar bonyl . (Cl--C4) al koxycar bonyl .

phenyl, phenoxy, berlz 8 ¥y or telr zal C_--CO) -al kyl,
where alkyl is strai ght> chal'ﬁzdc)reg ﬁﬁlgﬁee’é' lﬁ tégqfﬁ?ﬂ?aétqrtzut ed or nono-,
di- of irisubstituted, 3$8dep6@e@-R°f one i S 20 -25 - 30 another, by 3.1
taryl, -where aryl Is a531,§lef_c(tg)qN@gqve and is unsubstituted

. 3.11 -NRW),,
- 20 - 312  {Cs-Ce)-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




or substituted as above, 3;2 hetemaryt having 5 to 14 ring rret%) where
heteroaryl is as defined above and'is unsubstituted or subsf ﬁa &2'0
above, 3.3 -0-tT, 3.4 =0, 3.5 halogen, 3.6 -CN, 3.7 -CFA 3.8 -S(OND,
where. x is.the integer zero, 1 or 2, 35.'10 CO~t(Rto)z. .3.11 -N(Rl),
3.12 -{CrC&) -cycl oal kyl, 3.13. radica of -the formula RIOor 3.14

"radical -of the forrrula RI gﬁr‘fﬁ LS a '
-(Cs-Ca3-al kyl, where al kyl C?s unsuebst ui e@ r#o'ﬁ'l?m%g'gx rr’gﬁrﬁstltut ed,

| ndependent|y of one anot her, ewlsaﬁmmecmmvm s as defined above,
26 May 2004 35 fo 2. heteroagyl .H&m@eﬁg 5 to 14 .ri ng menbers, where
heteroaryl is as defl ned abogve, hal o : N-( C) n-al kyI where n is
the Integer zero, “af al R'Wci'gﬁ)n'ﬁ!ﬁhb@ﬁetmiséﬂewegﬁbmﬂdﬂ or

-tri sulssbt ut ed, |ndependently of aﬁ@glkgnghhmﬂmd‘j}%aﬁe 94 by - - COOH1or 5.

ORI et A S i TSt Dronachecy "0 °
_ , ' halogen or by -COOH, or
5. -COOH,
N | €  aryl; where aryl is 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,



In the case of (R'% R10, |ndependently of one another, has thi nmeaning o
a) tod). Zisl. 15 2. 3. 20is1l. 2. .aryl, where aryl Is as d % MR¥d%hove

and |Is unsubstituted or Substituted as above, heteroaryl having 5 to 14
ring nenbers, where heteroaryl' is as ggmed above and is unsub. "hated or
substituted as above, or C(O-R', where. -.0OR7 or . -N(R10)2, 'or Wand R$

form togetherpi o 1| abhom.a I m,t0 ich . they are
each bonged, a%ﬁé&%tg@g%}’%é@i ng o#%‘eﬂ%qub%{q‘ﬁ%%m)awﬂﬁﬁwﬁn whi-ch
D, Z arid R11 89N han pheevgenftomal is nat an olygen alom| sulfogennitbgen or t he
radi cal - - CHr, Btohfif Alls @HtERIBN S . M QAR ; : e

radi cal -CHr, >&(s~,1 an. oxygen at-‘gﬂm?ﬁlr?éﬁmatom ni({nrgogen %%@Mtaﬁe

radi cal - CHx- ;1 4 ¥ 48 Ypms and wheis g pyged and sulfgratomidomot abgurogen
atom o1 the -&Ghesdmedime,CHz-, O X and Ytogett er-forma phenyl, '

1, 2-di,azine, I 3-diazine or a 1 4- diazine radjcal,. 26 May 2004 36 10 is
20 :where .t hé‘”ﬁ?’%g&‘%!}%&%@r f?é'@eg)PyNN A XY, B apd they coponcatom ig om i s

gnsub?’a t utCS;j _mrswmimtm_cnr_’mqrios totdsifbstitiited) ,indepdmagmgega,:,gamm%pqu@x hﬁr ,
y. -(d- -Ca)- ; |§!htﬂ§l 1 qr O tq.disubslituted by at the
sane ‘tine, mhe?ﬂé%‘ﬁg;%sr.\gl_’syé{‘gﬁ&%ﬁ?ﬁﬁ%ﬁegky X, Y, B and the carbon

atom contains -

16 - 712 (Cr-Ca)alkoxy,
' ' 1.3, halogen,

Q ' '_1-.4._ -NO,

: 1.5, NH,
o 16. -CFs,
15 17, -OH,

1.8 methylenedioxy,
1.8 -C(0)-CH,
1140 CH(O),
1.11. GN,"
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_.'1187 benzyloxy or
~ 7 1.19. tetrazolyl, or | .
R and Z farm, together with the carbion atoms to-which they each are bonded,
2 heterocyclic fing of the farmula lle, o

. \D/T\]/u\f" / ey
Riy . w
N

_.ih..\"vh_ich D, R” and R™ are as defined in formuta i,

30



not nore than one oxygen atom X is not an oxygen atonr sulfur R{ﬁnitrogen
atomif Ais a nitrogen atom contains not nore than one sul f @9 yg,Q]O4
containg .,1, 26 3 or 4 nitrogen atons and' Where an oxygen and sul fur atom
‘do not occur '1.1. -OH, 1.2. (G -Ca)-albkoxy, 1.3.- halogen, 1.4. -NQO2,
1.5. -NH2, 1.6. -CFS, 1.7. -OH 1.8 nethylenedioxy, 1.9 -C(O -CH3,
1.10., -CHO, 1.11. - ﬁi ﬁ;(??} - (O -.NH2 . "y
(C. -C4) -al koxycar bonyi . ﬁ%héar]{}'. ° P @fggﬁra%@vglpr%@%gﬁg?m?[or 1.19.
tetrazolyl; nr . Rand Z forféﬂtoget her with the carbon atons to 'which
they. each are bonded, y@iheis o t ‘ | ~.eRla N
. air 30 in.which D. R7 and R Gight atcm, st 1'51‘&?%&%@%&‘%?% 2004 37
-5 T i's an oxygen atom ‘sul'f‘cFFH%t-t om nitrogen atomor the radical --CH, W
is an'.sxygen atom sul fvrisatéﬁaenmﬁiéaﬁaﬂyg%h%iﬁ;rsuﬁd}leatbﬁéh&%-en\éfduﬁ absent
or is.an oxygen atom sulfur_atom nitrogen atom O the radical -1i2-; or.
T and V."or V and Wtoget her°"ffB‘i"fﬁ%Eab‘rji€Hyr9f 1, 2-diazine, 1,3-diazine. or :a
1, 4-di.azi ne radi calfandVorV and W together form a phenyl, 1,2-diazine, 1,3-diazine or

' ‘ . a1,4-diazine radical, o '

c . where the ring system formed by N, T, V, W and two carbon atoms contains

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 sulfur atom do nat occur at the.
-same time, and where the ring system formed by N, T, V, W and two carbon
. 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%isa radical of the formula l, 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,



where the ring systemfarnmed by NN T, V, Wand two cartoon atfé;@, ﬁg%@l ns
10. not nore than one oxyge, n'atom not nore than one suffur 6 1,

2, 3 or- 4 nitrogen atons, where an oxygen atom and sul fur atom do not
occur- at the sane tine, and where the 38 ng systemfornmed by,N, T, V, Wand
two carbon atons is unsubstituted or"nono- to trisubstituted

| ndependent | y 61 one angkiRineslcidioRHas EOHEH pder
bt Red St Bl

to 1.109. 15 and the substituénts R, |sl
hydr og_en 2:. . -OH or .triazes, nmucreatds%ﬁhaedbyﬂ YN, J@nge_@mj.oqg,as defi ne
above and is unsubstituted or 20 substituted as above, or .2. het er.oar yl

having 5 to. 14 ring néﬁﬁ@'lgj.wwmg@—yhnes,mo—qefmiﬁmabme and is
unsubstituted or nmono- ta .trisubstituted ove. - A conpound of

the fornula | -as dai m&ypﬁ'“ﬁa?mne%?'éq'?ﬁi ‘Fés‘%f"qo&‘dl'%mﬁf the fornul a
I'l, inSwhich .30 Ris Iphtiralapme, mlno(rﬁ?ﬂ,iﬁﬁhurﬂluh’equuinoxah difaoline,

-(CG-A4)-al kyI wher e al dis nono- or
di substl)tut ed, ndepen?%#%@égﬁéﬁw r&&&?he"ﬁ‘aw ng 5to
14 ring menbers,. where w@pbem#ysedldemahweamfﬂwsemtm%sﬁnmmﬁmdgr oup.
consi.sting of pyrrale oxazol e,

i soxazol e, th'razole, c{r?[oxt azo%m%aﬁ%i%%élr@x%%&ﬁﬁ%l azol e
2-oxi des,” 26 May 2004 smnozmli@rtmswshm laudgntmalorsorrﬂ‘ereamrrmbs '
oxadi olones i soxazof on | es ich are -
3gbs_t?‘t;ut5ed bylFZ ‘;1 ths%%?%dm@%@f’%%?ﬁwiﬂﬁ T‘£ &?B?%?rlmhglﬁ

i ones 0XO- | I irire, ihdole,
i soindol%®e, i ndazol e, -ﬁﬂlé%)ﬁﬁe{cﬁ.éﬁjﬁ&r&% lerpﬁ’arﬁé.g q’fﬁﬁ‘éﬂi nk
qui noxal i ne;, qui rnazol 'h%id’gen nitro, amino, trifiuoromethyl, 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

**\"(k
. TRt

25" o | o
186 radicalof the formula
—===—R0
or S : _
i 2. isthe ctiaracteﬁstic radical of an amino acid selected from the
30, - group consisting of histidine, tryptophan, serine, threonine,



cinnoline, cat'boline and benzs -fused; cydopenta cyei ahexa~ gé
cycl ahept a-fused derivatives of these het et ocydesunsubstitute _MS‘V 2004
substituted and the heteroaryi radical is unsubstituted or nono-, di- or
trisubstituted by identical or differegy radicals selected fromthe. group
consisting of -(CG-Cg)-alkyl, In particular -(di-C4)-alkyl,
(Ct-Ca)-aikoxy, In par tdysteeﬁe- hithiohd; dpliRitine, gﬂl@énﬁm@ﬂysmﬂ'agéﬁi ani no.

y

trifuoronethyl, hydroxyl dro g é aﬂkyl such as roxyrriethyl or
| - hydr oxyet hyl ‘or 2- hy n I oxy, ethylenedioxy, fornyl,

acetyl, cyan, Rehydrioxycﬁ? bonyI -am noc ar bony| , .G 424)-al koxycar bonyi ,
phenyl , phenoxy, b nzyf het er oar, having 5 to
14 ri'ng menbers. where h %Mﬁ%ah@hggﬁg@ﬁ% ngrhre ﬂngt' - O R10
-S(O,?Rl1 -R101 where xnﬁiepennenﬂymf@gneramﬂm rdore-, &; ortnmhsuﬁ#ed:tiy t he formul a
25 or 1.6 radical ogif gé‘rgrlg,ﬁ c rad| cal of
an anmno aci d sel egtcled gnhf] rg%%dgﬁﬁ%ﬂi @t‘%%@ F%}%égbgu@%

tryptophain,” serine, thiubstiiirsd agie daig 2004 39 cysteirie, methionine,

aspar agi ne, gl utanpme, Iluéi . arginine, glutamc acid and aspartic acid,
Re is 1. -where al kyl Is straight-chain or branched and

: 4
s, - s : | ndepende%]'ﬁl y. 5ne anot her, nono-, di- or trisubstituted by
2.1 aggl, where argltt- I s—(a‘:“a defined In cI a(ml and |Is unsubstituted. or

STyl where aryl 1% as 40k Mg Pa%%ﬁmé%fﬁﬁa'@ A Bupsdtstbter
substiituted as'In cl al mubﬁtltdltedad”iyldﬂaiigdl;l "R10 is a) hydrogen, 15 b) :
-(G - Ce)& aI kyI vvhgr e qJ‘Jayagelns unsubst'ttuted or-nono-to
ROjs a)  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 L 5 “C(O)-OH,
o ' R ) aryl whre aryl i isas defined in claim 1, or :
- '-_c_i)_' 3 heteroaryi having 5 to 14 ring members; where heteroalyl
- ... 'Is as defined above, and, S
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. -—C(O)-R" in which
R"is 1. -ORYor



trisubstituted, |ndependently of one anofher, by 1. . aryl, &F %hél IS
as defined In daim 1, 2. heteroaryl having 5 to 14 Ling nenb ay f’le.
heteroaryl is as defined above, 24 3. halogen, .4. N-(Cl )n-alkyl; where n
is'the integer.zero, 1 or 2 and alky 0is unsubstituted or nono-, di- -
frisubstikded. |ndependently of one another, by hal ogen or by -C(O- OH,

or 25'-. . S. -C(O-0CH, 2¢) a_whw)z‘vw;ﬁre aryl is as defined In claiml, or
het er aar yI . hav‘;ﬁpqqrﬁg %@4 ri nenbers- where-heteroar | |Is as defined
above,, and Re [Mﬂ“‘ﬂP“‘FﬁQﬁh@ﬁ@éﬂﬁl‘?@nﬁ%mmdﬂer has the

30 . meani ng- of a) ttl@e;ﬁhre%&’hbﬁnde&a%ﬂ?&%ﬁ&ﬂéﬁa O—| (le i azol e
or -

IS utlsubstltuted ar to i fisubstituted 4) al kyl
or 2in which :R11 |°§T£r03tnr@°ftp¥"8 %@Hdlﬁg@ygdnemzmdpe O Re and:R8
form $oget her vmtlpapelmema wnmnaabwmm pPRaEAS, pibaray] -, they are

each ‘bonded, a rin cte om con5|st|ng
of pyrrole, pyrroli %era pyTT Wégmﬁ%%?f'ﬁ Hgaz‘ﬂﬁdf[f@r f"?.ffi?@' ! ene,
pyri dalzl ne, plyrl Eln &etrazo lep?ﬂa'tkﬁmlhlﬁad"mleﬂmdeqpymhhes omﬂiaﬂﬂam
pyrazol ine, ilnida i?&ﬁ#u
tetrazole, -1, 2,3, fi-0xathladl azol e gﬂ%ﬂgﬁég E}‘ Il az%nes‘%%%%ones
i soxazol ones, - oxadiPhsestilifted by BN, -CF @!‘z@ﬂ@@-(@hﬁdl‘ﬁﬂaﬂ &-unst Abstituted . at
substpguted by F, h%xy@ﬁ%@ﬁ‘;q,&))es on.,ﬁ,g,l%h os, Roxasdles, 2-
I a

hydr oxypyrrote 2,4 dione 5-oxa-1, 2. 4t |saxazo es,
i soxazol i di ne, i solS¥BF9 '&‘"ﬁe'wmbqﬁe%-.mhvm wethiasple, thiarole ol e,

i sothi.azol i di ne, t othimtalitine] RMOPITENAS) iadazoly, aﬂadiéﬁﬁ@behﬂﬂﬁdéﬂoféazo' e,
qui noli he,.iriazol (a g%hﬁiﬂzpi?ne q\gllépnazd L e gui nox | ine, ur| ne,
pteridine: indole, ML Sal B AHRRZGlING OLinexaling. E‘Hi
t et r ahydr oi soqui nopteridinepindélepisdgificling) tetralyrirblinolink lané he- car bon atons to.
\é\/pl)ﬁg gcgﬁgl 2[ ?Qeackéﬂgﬂpgg%gqmﬂd“engr of the onnula lie selected =fromthe
andz orm, togetherwrlh the carbon atoms {6 which they are each bonded,
a ring of the formula lic se!eeted from the group oowastlng of pytrole,
pyrroline, pym:alzdlne pyridine, piperiding, pyrazolme, phtl‘lalanne
. plperylene pyndazlne pyrimidine, pymzine piperazine, pyrazole,
20 ‘ imidazole, 1,3,4-oxadiazale, imidazaline, 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, oxadiazotanes, isoxazolones, triazolones,
25 - oxadiazolidindiones, triazoles, which are unsubstituted or substituted by
- 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 T RYR? and R* are hydrogen,
- RSis hydrogen and
R%is 1. phenyl, mono- or dnsubstmxted independently of one another, by
11 CN,
.2  CFsor




pyrroline, pyrrlidine,.pyrldine, pperidine,. Pyrazoline, pht %@m n8
Q%6

pi peryl ene, pyridazine, pyrimdine, pyrazine, piperazine, pyr Y

i m dazol.e , 3, , 4-oxadiazoie 1 , inmdazoline py ,, razolidi n e
olidi maz id oxazole, isoxazole, 2-iggxazolidine, isoxazolidine,

nnor phol i ne, - isothiazole thi azol e, - "i sot hi azol i di ne, thionorphol"ine,

i ndazol e, thiadiazg Igﬁ m dazol e, qunoline, triazole, tetrazole,

I, 2,3, 5- oxathladlazole I les, oxadi azol ones, |soxazol ones, triazol ones,

. oxadi azol i di ndi one4 t r-BRE les whi ch are unsubstituted or substituted by
F, -CN; ' -CF3 or -C($%- {’> ‘@[th) al kyl , 3-hydroxypyrroie. 2, 4-4ones, 5-

oxQ 1, 2;4'thiadi azo ui nazol quinoxal i ne, pudne, jndole,
pterldrne tetrahyd*ﬁqufﬁﬁf”ﬂ%R{etrahydrolsqu|nollne and i soqui nol i ne, ‘
and. - 36G.W' W and % arg( cﬁmg@?em d B isl. phenyl, nono-
or .di substituted, {@epgeégﬁthy one ano%%g&g%ﬁﬁq fg 1 2-CF3 or 26
May 2004 41 1.3 t4"

LT A8 H{Cr-CoalkylNH;, or -
2. heferoaryl having 5 to 14 ring membets. where heteroaryl is as

defined above and nsunsubshtuted of mono-, di- or trisubstituted,

mdependently of. one another, by the substituents defined above
under 1.1 019,

(10



1.5 1.6 1.7 1.8 .1.9 2. halogen, -S(Qx -Rio, where x is the

| nteger,zem 1 or 2, .C(pW or -( -C4 -aikyi-NH2, or heterqarméym ng 5
to 14 ring nmenbers, wher e heteroaryl is as defined above and is '
unsubstituted or nono-, di- or,tiisubsiitufedl independently of-one-
another, by the s ibsUftws defined above wunder 1.1 to 1.9. 26 May 2004 42
3. Aconpound of the fornula | as clainped in claiml or 2, wherein R3 is a
radical of the formula Il, in which Dis -C(O- R7 is hydrogen Zis
-C(O-Hor -C(O-NH, RBis . 1. -(CL7C4)-al kyI ~ where alkyl is

strai ght-chain or branched and is rono- or disubstitut ed, independently

of one anot her by 1.1 -S(O - Rl 0, where R10 is as defined below, 10 10

1.2 -N(R) re Ris ned | ow, .or Ieor_.lsthe -
characteri stic (}g @RP“B‘?OQ & rm'aaﬁ?ﬁc?é'PSQt'B&?a'?fﬁﬁ’{ hWhgFIdp consi sti ng

of hi stidine, t Ryps ephdinal dehdbymeGOW, invheer i ne, threonine, cysteine, L
net hi oni ne, asparagine, glutamne, | yS| ne., arginine, glutamc acid and

-aspartie acid, Rg is 1. hydrogen, (Cl- C4) -al kyl, where al kyl is
strai ght-chain @lS br-&f@hed and is m)no- di- or trisubstituted,.

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,



I ndependently of one another, by -C(O-OH, -OHor -C(O-NH2, or 3. phenyl,
where phenyl is as defined in claiml and is unsubstituted(mgsmm?g@@4dr

or trisubstituted, independently of one another, by hal ogen or

-C4)-alkyl; is a) hydrogen, b)- -(C-C6)-al kyl, where alkyl is
unsubstituted or nono- to trisubstituted, independently 'of one another,
by hal ogen, c) phenyl, where phenyl is substituted or nono- to
trisubstituted, independently of one another, by hal ogen or

-(G-C4)-alkyl, RL, R2 and 3finar § Pm{uﬁ’ge'&ysteﬁ% ﬁrelﬁ%ﬂh@eﬂs&ﬁﬁg?@ 'S

phenyl or pyri dine. 4. A process t’he conpourd 'ornul a
| as clained in one or nDrQQJt@f“’W,aWﬁE‘eiv afﬂ'@"@- QlHﬁ&E'NCcQﬂ@rﬂf@e@Smmc
reacting a conpound of thed‘cﬁjnulalv Ng " I-Y(IVV R R8 in which Pg

is a suitable .pr ectrve gu(%J (forexanplle rrethyl ester), 8 an am de.
group or a _hydro group ™R and R are as defined in fornula 1, with

an acyl chloride or a2, act i-{Gxq- @d)-aﬂ%r vhetdie alkginpizundtraight-ehairf ooful a.
11, DI Z P26 May 2004 44, where |d - COCH or suk@ ¥)I r}a.loe an R5, R6
and Rs-are as defined in P&?Wiﬂe an On Fhe " en fgubstiyte |
appropriate, of a dehydraundepemglenﬂyrof oot wrialher iy —ﬁf(O?rOHenOVﬁbrof t he
protective gr.oup, convertr?g), NF,% gfcorrpound of the formula I, or b) ‘

reacting a conpound of the
: o 3. phenyl, where pheny! is as defined in claim 1 and is unsubstltuted or

mono-, di- or trisubstituted, independently of one ancther, by
o halogen or -{C1-Cg)-alkyl,
RYis &  hydrogen, 5
b}  -(C1-Ceg)-alkyl, where . alkyl is unsubstituted or
‘ mono- to trisubstituted, lndependently of one
another by halogen,
o) ' 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 cornpound of the formula | as claimed in
one or more of claims 1-to 3, which comprises

a). reacting aoompdund of the formula 1V,
Z—-—Pg
W] av)

R7
Rs

in which Pg is a suitable ‘prote'ctive 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)




OH (lva) R7 RB in.which R7 and R are as defined in formula | and Eis an
N- am no protective group, with its carbonyl ¢roup coupled "’26%91}12004
intermediate chain L to a polymeric resin of the formula PS, a conpound of
the formula VO R7 R8 resulting, which, after selective renoval of the'
protective group E, is reacted with a conpound of the formula | I|Il," where
R5, RO and R9 are as defined in fornulgql,. in the presence of a base or,
if appropriate, of a dehydrating agent to give a co Oélnd ofg.the formul a
]yl 9 Rﬁ and -conwhete 0 lshé_}omou@dﬁmyltﬁ?o eﬁﬁhﬂa}l /IR l&hﬂlem a@ég)gvage
rom t he support tegi I nto.a,.conpound of the for al, or
converting. a col nﬁ?ﬁfiﬂ'"(a)%f)rm”g‘ ﬁd‘??ﬁﬁﬁpqsenﬁ%’ é%ﬁ%?@l‘%ﬂfﬁpﬁﬁei Qgéept abl e
salt. 5. A pharndeleydrating agembrinssolgticm aatif iaftec irenovalnofirthe gfroddctiveast one
conmpound of the I i | 0 laims | to 3
together with aé’%;uﬁguﬁgggﬂ?@égﬁ'll@ %@%Qﬁﬁ‘@@%ﬁ{?ﬁ?@ﬁbﬂ {baﬁcal ly 26 May 2004
45 accept abl e exk) pi ergacting® eompound cbthedioraulaaldia, ve conpounds, and

e conmpound of the formula | as
3 for preparing pharnmaceutical s for

auxiliaries. 6. The use of at |east
clained.in one .or nore of clai 1t
the prophylaxis and therapy @ fh g in t(m)course of which an

i ncreased activity of NFKB is ingpllved. .7. .. The use.as clained in claim®6
for. the treatnment of chronic .disogders of the | oconotor apparatus, such

as inflammatory, i ' 8net abol.ic acute an hronic arthritic
di sorders, arthr opmﬂﬁﬁghﬁeﬂﬁé&iﬂeﬁ% ﬂ?{i‘;"{‘?i'," %fmﬂgygﬂ%‘?ifutﬁs\@ i‘lc')i nt
di sorders, such' as amino protective group, with its carbonyl group coupled via an
' intermediate chain L to a polymeric resin of the formula PS, a
compound of the formula V ' |

0 .
'E/'f" L'; -

R?

Re
resulting, which, after selective removal of the 'pro'tective
‘group E, is reacted with a compound of the formula Iil, where
R5-_, R® and R® are as defined in formuia |, in the presence of
a base or, if appropriate, of a dehydrating agént to give a
'compound of the formuia VI
9 .

ks

' 0
e O
R’ |

- R® A

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

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



osteoarthritis, spondyl oses, cartilage breakdown follow ng joint trauma or
prol onged i mmbilization of. a joint after neniscus or patehkﬂwawzmmles
-or _desnor.,rhexi s or disorders of the connective tissue, such as

peri odontal diseases, nyal gias and di sturbances of the bone netabolism  or
di seases caused by overexpression of tunor necrosis factor al pha (TNFa) or
i ncreased concentration of TNFa, suchg4gs cachexia,. nmultiple sclerosis,
skull = brain trauma, Crohn's disease and intestinal tunors, or -

at heroscl erosi s, agtepiabks extibiopt 2hdditive Adridret Gﬂiersa&i\&eééﬁrpo%%l and
wast i ng, carcino t us d| sorders (potentiation of therapies with cytotoxic
conpounds), ease ﬁ? B&rdial infarcti on, gout, sepsis, septic shock; .
endot oxi ¢ shock, viral infecti ons, such as flu, hepatitis, HV infections,

AIDS, o di gor denpataus g:f?ﬁaaa%ﬁ{é%rhyaﬁ;d% tl{lbefogﬁﬁjl%!'g%%?q{ﬁ(géfar asitic ..

I nfections,
meni ngitis, chr or‘i’ircmpfﬁ 0% s i If@r@ for ywepasng sﬂhﬂmmeultlcalﬁl forbthenchi ti s

or asthnm, acut e prEsHyilddd G tﬁbrﬁb&%ﬁd&)ﬂ?@é@”ﬁ} tRE ursd " Which

tubercul osis; psoriasis i r.eat nent acute or chr on| C reJ ection
responses of the'"%?%%ﬁ?’aqtﬁ’gyﬁﬁgﬁimt§’Pﬁ‘%“’?ﬁjanspl anted organ, chronic

graft-versus-host diseases and inflammatory vascul ar d| sorders. 8. A

bne. compound of 18 s LPaed B el 54 he gk oF Bncam isiloe®y (03

one conpoun
into a suitabl e aﬁlthmlosomatorcapnamatmsusudgaa mﬁdrmmaiowhmualdo]ogimlt@m e and.

phyS|oIog|caIIy bl X | 0 L.opriate,
further suitabl eﬁg&cfﬁ%@ (?grlﬁ)ee Qﬂgﬂ) SH{%%EG y@ﬁ"&)‘? é‘gégclkﬁg r?‘g@r?%a&'eg' , .
rheumatoid hritis, or degenerative joint disorders, such as

osteoarthritis, spondyloses, cartilage breakdown following joint
trauma or prolonged immobilization of a joint after meniscus or

patella injuries-or desmorrhexrs or disorders of the connectlve tissue,
such as periodontal d:seases myalglas and disturbances of the bone

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 | infeotioné,. such as malaria or leprosy, fun’gal'
. -or yeast infections, r_ner’ting_itis, ch_ronic inflammatory lung ,
_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
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ahd, if appropriate, further suitable active 'compo'un‘ds, additives or
~ auxiliaries,





