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QRN _ .
R4 ' '
. - . —~R24
N M @
N\R5 re M 4
N=H

Re 7 H

R

R23

04/022057 Al

&= (57) Absiract: The invention relates to the use of IxB kinase inhibitors that are svitable for producing med;caments for the reatment
N of pain. Suitable inhibitors are produced from compounds of formaulas (I) and (Ia).

a (57) Zusammenfassung: 1kB-Kinase Inhibitaren ejgnen sich zur Herstellung von Arzneimiteln zur Behandlung von Schmerzen.
Geelgnete Inhibitoren slammen aus den Verbmdungen der Forme] (I) und (Ia).
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(54) Title: USE OF I xB KINASE | NH Bl TORS FOR THE

U R ke redihigite PRALEA errrremar £ (1) Ros

‘N-- M-- NNNH R23 C (57) Abstract The invention

r'lﬂealh%nﬁ& ?Qﬁte@%@ 1 ube @f kg ﬂﬁ%sbﬁ@ iBitbiR"fer fr@éﬁn{iﬁ?n.
suitabl'e for produci ng nedicanents for the treat

C4 of paln Sui tabl e inhibitors are produced from
Friteaungd pMatBﬁé”W@SOKK/d)OGW? “H@DEIWﬂ and WO 0r1]/68648
a assun i nase .l nhi bi ignen ric -

B B RN wTh S B2 P dlb ReLOner 1T <

SR iza ﬂneter@dem@meﬁrmsombtlbn h‘mten\n&icﬂmtm%rblat@actemte a large

S s Bbish Uit et o Bl AR AR RS suon

EeAlboRr 2064 @or IFA. NBeBcisigresent indbe slytasaBokcellss vhere it
i) %ﬁhﬁl@i@d 'vﬂthoﬁé rhattlﬁk%ﬂﬁ@bc-r it Snﬁsﬁémg S FhaRtIbA of the

B- ki nase 1 r treating

}Sﬁﬁ%n reefamm%w&a&ck&m/m@ hm@ltoeomwaﬁgovbted and
@Ub68GdéntlyLbrottes eowWpeprotranaioads. W‘Bib oﬁo%d@hir@akdbwn leads

d
?@3!‘?‘%%% E%BPQNEEEE%E tnire?g'a IFS infe, 11" HiBUS op e el
gﬁmafe ivdndtdatens tadge niuntber oeﬁlprnflammatbhegmﬂsary o
pr it re{% nsﬁ{!ﬁrbs ﬁfeu’nlwilta érltﬁﬁllis a'_h'\':lc&n?\'e&(jtrﬁ Qlith'\fﬁﬂéﬁrﬂaiion)
O6tas aétha‘thw ﬁﬁthnﬁ% n%ﬁl’dIG@I | mfar@bgm,ruﬁghenﬁemt@i!saases or
Bitherekalerddis ONFEE id Sa@ivbiey tB%efcmdmhe Rkt kleheS The

| ﬁ]ﬂg@a %ﬁ%@lﬁo@éeﬁbﬁg 2336@%8%9%5&! @fwanpﬁr gince itis used

i osgcH yiréstnigritaks! Owg;meﬂﬂsthet @ytdb@amtﬂh\éaépyonltohas been

E‘gﬁﬁjns‘%he@ﬁ‘ éﬁﬁﬂ}}%pﬁg 2 l%ns{ugptgegseg% |891Js saFcylates or

gols a:&lltamnbmbrayegxsedsn ’_the therapy of rheumatism, inhibit the NFxB-

~activating signal chain at various points or interfere directly with the

transcription of the genes.
The first step in said signal cascade is the breakdown of kB. This
phosphorylation is regulated by the specific IxB kinase.

Pharmaceuticals belonging to a large number of different substance groups
are employed in treating acute and chronic pain. Despite this, the therapy
of pain has still not been satlsfactonly solved even foday. This is due, in
particular, to the fact that the analgesics which are on the market do not
have a sufficiently powerful effect.

In an endeavor to obtain active compounds for treating pain, it has now
been found that it is possible to use lkB-kinase inhibitors for this purpose.
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In diseases such as rheumatoid arthritis (in

connection with inflammtion), 20 osteoarthritis,
asthma, cardiac infarction, Al zheiner's diseases or
at herosclerosis, NFKB is actpvated to beyond the

‘normal extent. The inhibition of NFKB is al so of

vial pm‘ucmiat hehad béémpbbsmfe RRAERbNSirAee in iheI ModeREemphdyed, |

u nt , the cytqstat,i [ {J '
o4 S b BTG i Rl it S5 8 G i opberoiaa
gﬁiruiemflemma:tor}dagerﬁal icylates or 25 gold salts, which -
are used in the therapy of rheumatism inhi bit the =

NFKB- activating signal chain at various points or
i e ringendiogi relatesy thereforehdo theanserofptidBekinasetinbibitors for

q@,@ggcmglﬁ,afrﬂnggéuwé)fdrqphohgr@rlgnaI cascade is the

breakdown of | KB ylation is regul ated
by the specific IKB kinase. 30 Pharmaceuticals .

UEhed Bt Cpdi” urﬂ:l@@to@;d"@@?néﬁm it EEGIeephing WrRl MBRic pains.

g.@_l Pﬁl are e nys{el ECE‘ reati n acute and chronic
OBy ?r ARrepPICE FF&F%\B Sof pain has still not
hﬂeunmahﬂscﬁﬂmﬁl«etetbb/d:sedas@ sach@asttediypaind)i s is due, in

o 8 atch ulbRehSftal BBbahg” 0 Eeni Ty power f ut

digieg assadiated Vﬂﬂ‘d@d&@ﬁﬂh@’ﬂ&)bl sieuzatoidativiispounds f or

L0884 b%cﬁ’é&bﬂ'wdﬂ in mﬁPWﬂaﬁ-ﬁﬁ&b&pund that it is .

p055|bleto use | KB- ki nase Itors for this
RiRR gesogated %m@ar@!ﬂcawuswﬁ inflampadianpossi bl e to

qﬁmagiﬁﬁedlmﬁmnlﬁwgblérm| oyed, a strength of
ef f.ect V\'hdét dve cl ear# superior to that of classical
P a

AT 8PeaalPd Wi heUTHS anmat ory agents. The i nvention
reing assodidted afithr earcinonarcand sawbnidd3- ki nase |
s ci ng pharmaceuticals for treating
pﬁ%?b%%é?tégrwltrpéw i s under stood as neani ng acute
ﬂ&lmﬁsa%ﬂﬂ@ﬁﬂdﬁﬂ'&hﬁmﬂ@eraﬂme foll owing are exanpl es-
cgmlgm@g@h ®afi ns: 10 chroni c nuscul oskel etal diseases,
as back pains, pains associated with nenstrual -

ET‘%%'EHW& netsalgld, associ ated with osteoarthritis or

Hezidahes ctmhtdymtgréme GWHE%IQ"@S@PI ated-with -
nsS_associ a d Wi th cardi ac

R Rrnal b e P REpeS ~888E e ielan « 1

mul tiple sclerosis, pains associated with neuritis,

BN ﬁgmgopgw YRS and sar comas, .pai'.ns

associ at e alns "associ ated with
Qﬁé?ﬁ)qu@WHWnJLQ@Sanput ation pain,

post-operative pains,
pains in association with an acute attack of gout, or
acute pains following jaw-bone surgery interventions.

Examples of IkB-kinase inhibitors are indole derivatives or benZimidazole
deriyatives as are described in the patent applications WO 01/00610 and
WO 01/30774.

The invention furthermore relates to the use of compounds of the formula |




O

trigem nus neural gi a, headaches, such as m graine
cephal al gia, or - neuropathic pains, such as
post-herpes zoster neuralgia. 25 The followi ng are
exanpl es of acute pains: pagns followi ng injuries,
post - operative pains, pains in association with an.
acute attack of gout, or R¢ pains foll owi ng

j aw- bone surgery interk i 0 Exanpl es of

| KB- ki nase inhibiﬂ%ﬁagbra dl e derivafl) ves or
benzi m dazol e deri vatyve ,described in the
patent applications 3610 and WO 01130774. 35
The invention furthernore relates to the use of
conpounds of the formula I 3 (1) and/or a

s} r?ﬁlSP'aSQI'é?e?]dlgo%Eﬁ@]f&frpltd?etpgoégjrﬂé‘% fttH% lt?ﬁlg'él Pahd/or a

or a Ol éra

@Wﬂmcay salt of e@nnmurm@fdbeﬁn@nural
E N at
e R

gen at om or

0 C
!lr%és F’a%PE“a‘PrtE@ra i¢al (H substltuents Rl, R2, R3 and

 Rdis a M&@r@ﬂwm‘%{féé@éwh@r&ﬁe réld?célngzo 25 . 30 35
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h ) (O
@2%?%2{?1 gqs fﬂd!@%o(?ghﬁyq)rm% Il o
. characteristic radical of an amno acid, 2. aryl,
| n which aryl is unsybsiN.futed or substituted, 3.
het eroaryl havi ng frofh éRat 4 ring n@pbers, in which
heteroaryl is unsubstituteB®or substituted, 4.
het erocycl e having from5 to 12 ring nenbers, in

in which D is -C(O)-, -S(0)- or -S(0).-,
R®is hydrogen atom or —(C,-Cy)-alkyl,
'R%is 1. characteristic radical of an amino acid,
2. aryl, in which aryl is unsubstituted or substituted,
3. heteroaryl having from 5 to 14 ring members, in which
~ heteroaryl is unsubstituted or substituted, |
4. heterocycle having from 5 to 12 ring members, in
| which heterocycle is unsubstituted or substituted,
5. -(Cq+-Cg)-alkyl, in which alkyl is straight-chain or
 branched and is unsubstituted or substituted, once,
twice or three tirhes, independently of each other, by
51 aryl, in which aryl is unsubstituted or
substituted, '
5.2 heteroaryl having from 5§ to 14 ring 'mémbers, in
which heteroaryl is unsubstituted or substituted,
5.3 héterocyc!e having from 5 to 12 ring members,
~in which heterocycle is unsubstituted or

substituted,
54 -O-R",
55 =0,
5.6 halogen,
57 -CN,
58 -CF;,

59 -S(0)-R", in which x is the integer zero, 1 or 2,




whi ch heterocycle is unsubstituted or substituted,‘S.

-(Cl-C6)-al kyl, in which alkyl is straight-chain or
branched and is unsubstituted or substituted, once,
twice or three tines, indepengently of each other, by

5.1 aryl, in which aryl IS unsubstituted or

substltut ed, 5.25nH et(gg(])yo m‘éw ng from5 to 14 ring

nmenbers, in whi et 141l S unsubstituted or
-_substltuted %hhteé{)(gﬁ@ﬁé aving from5 to 12 ring
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" unsubstituted or substi

menbers, in \Nhl cB. 1t eC@yRl"e is unsubstituted or
s‘ubstit'ut ed, 5.4 g; "y 5 =0, 5.6 halogen, 5.7
-CN, 5.8 -CF3, é 6:{ in which x is the

integer zero, | 6r142 (£3E£3@)e:ycb(a«tb)y10R11 5.11

- (0 - N(R11) 2, r%,%d?thefofm&,g? N(R)2, 5.14

-(C3-Co) - cycloalkyl radi ca the fornmula R11

'RI1 or 10 5.16 radical of the formula RL1 R11 is a)

hydrogen atom b) (Cl-C6)-al kRl', in which alkyl is
Hted once, twice or three

times 1. aryl, in which yloAs unsubstituted or 15

substituted, 2. heteroaryl
menbers, 3. heterocycle having from5 to 12 ring .
menbers, 4. hal ogen, op- -N-(Cl1l-C6),-alkyl, in which n
is the integer zero, 0O 1 or 2 and al kyl is——— 11
unsubstituted or dsifbsradicaled the formula — R

R'"is  a) hydrogen atom,
| b) (Ct-Ce)-alkyl, in which alkyl is unsubstituted or
substituted once, twice or three times
1. aryl, in which aryl is unsubstltuted or
substituted,
heteroaryl having from 5 to 14 ring members,
heterocycle having from 5 to 12 ring members,
halogen, - o
-N-(C4-Ce)n-alkyl, in 'which n is the. integer zero, |
1 or 2 and alkyl is unsubstituted or substituted
once, twice or three times, independently . of
each other, by halogen or by -C(O)-OH
6. -0-(C4-Cg)-alkyl or
7. -C(O)-OH, _
¢) aryl, in which aryl is unsubstituted or substituted,
d) heteroaryl having from 5 to 14 ring members, or
e) heterocycle having from 5 to 12 ring members, and,
in the case of (R')2, R has, independently of each
other, the meanings of a)toe),
Zis 1. aryl, in which aryl is unsubstituted or substituted,
2. heteroaryl having from 5to 14 ring members, in
which heteroaryl is unsubstituted or substituted,
3. heterocycle having from 5 to 12 ring members, in
which heterocycle is unsubstituted or substituted,
4. -(C1-Ce)alkyl, in which alkyl is substituted or
unsubstituted |

ok P
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‘and RO form together R

once, twice or three tines, independently of each
ot her, by halogen or by -C(O-0CH 6. -0 (Cl-C6)-al kyl
or 7. -C(O-0H, 25 c) aryl, in which aryl is
unsubstituted or substituteds d) heteroaryl having
from5 to 14 ring man‘oers,1 or e) heterocycle having
from5 to 12 ring_rrej(ro ., and, in the case of
(R11) 2, R11 has, in_g?agmgﬂly of each other, the
Y e,

meani ngs of a) t aryl,. in which aryl

~i's unsubstitut ed7or-C{OpMN(R')s,e, 2. heteroaryl having

LRC B2, RY e, " P URR e sifoud Rl AFRABE atsr go which
f e etin eagh cerg bewdpdr 8 -,hetafocwhr:cﬂmgrm‘ttge dayeula lias

- unsubsti-tuted or substituted, 35 4. -(Cl1-C6)-alkyl,

i'n which alkyl is substituted or unsubstituted 5.
-C(O-R11, 6. -C(0)-QRIN. or ~Z7 -C(O-N(R11)2, or R8

| Me ni t r ofeh at om and
carbon atomto which th %/ re in each case bonded, a
heterocyclic ring of the mula lla, . A(lI{a) X B
- Yin which Dand Z are defined as in fornula Il, 10

~Ais nitrogen atomor the radical -CH2-, B is oxygen

HrAhichUID) Hhd o &8 ddlirdddSe AL the radi cal

, I's oxygen atom sulfur atdm nitrogen atom or
the radi ¢ajs Jtipgen Q®WOFQ1%M"%2$S oxygen at om

sul fur at®R Rixygesestont, 0suIRr atbhf MigdheR! atofér the'radical
and Y toget her rma phenyl, 1,2-diazlne,

1,3-diazine, or'¥24- diazine radical, where the ring’ ,
syst em wiX ish ioxygen natdmysiur Agtoik, nitroGerratomaobdhe radical
atom 20 does npiy contain nore than one oxygen atom X

I's not oxygen a G sul fur atomor nitrogen atom when

A i s nitrogen asent oddeoxyeen @emaistlfwbatom; hiliegeneatom or

sul fur atom aRd r&@BABICH,-Jor 2. 3 Oor 4 nitrogen atons,
and wher "3( and Y together form a phenyl, 1,2-diazine, 1,3-diazine, or 1,4-
_ diazine radical,
where the ring system which is formed by N, A, X, Y, B and carbon atom
does not contain more than one oxygen atom, X is not oxygen atom, sulfur
atom or nitrogen atom when A is nitrogen atom,. does not contain more
than one sulfur atom, and contains 1, 2, 3 or 4 nitrogen atoms, and where
- an oxygen atom and a sulfur atom are not present simultaneously,

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

unsubstituted or is substituted, once, twice or three times, independently of

- each other, by (C4-Cg)-alkyl, in which alkyl is unsubstituted or substituted, -

once or two times, by -

1.1. -OH,
1.2. -(C1-Ca)-alkoxy,
1.3. halogen, '
14. -NO,,
1.5. -NH,,
1.6. -CFj,

~1.7.  methylenedioxyl,

18 -C(0),

19. -C(O)-CHs,
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an oxygen atom and a sul fur atom are not present

si mul t aneously, where the ring systemwhich is formed
by N, A X, Y, B and carbon atomis 25 unsubstituted
or is substituted, once, twge or three tines, :

1 ndependently of each other, by (Cl1-C8)-alkyl, ‘in -
whi ch al kyda i S¢etin substituted, once or
S two ti rrelg i% &@1 é‘lﬂb’%&*ﬁag&rﬂ{(:L C8) - al koxy, 30 1.3.

hal ogen, -NH2, 1.6. -CF3, 1. 7

1.10 carbonyl, 1.11. -CN, 1.12.

(O OHq §?b %-NHZ 1.14. tetrazolyl, 1.15.
phenyl, 1114.6 te@ﬁmg;(y, 1.17. benzyl or 1.18.

benzyl oxy 121 and Z form together with the

car bon ato eWM *ch they are'in each case bonded, a
het er ocydL1& rphegony the formula Ilc, 15 in which D,

'rrethylenqd‘ipxybo}@'i.HS (0, 1.9. -C(O-CH3, 6

R8 and Ry gye r@rdasmfornulall T s oxygen -
atom sulfur aton'}/ nitrogen atom or the radi cal
-CH2-, Wi BB.0bggemloxsobm sul fur atom ni trogen atom

or the radical 20 -CH2-, V is absent or is oxygen

om | fur ato en tom or he 1 cal .
“RPiBNd 2 form qfageihesry L 35S RO B 4 S el in each
Leeth@rdens a Hetéro@bmirlﬁgoﬁmelfoﬁmdlaam ne radical, 25
where the ring systemwhich is formed by N, T, V, W

and two car bon o
N / R

\D/| T (i)

1. W

\V/

inwhich D, R® and R"" are defined as in formula Il
Tis oxygen atom, sulfur atom, nitrogen atom or the radical
~CHo-,
Wis oxygen atom, sulfur atom, nitrogen atom or the radical
-CHo-,
Vis absent or is oxygen atom, sulfur atom, nitrogen atom or
the radical -CHz-, or
T and V or V and W together form a phenyl, 1,2-diazine, 1,3~
diazine or 1,4-diazine radical, -
where the ring system which is formed by N, T, V, W and two carbon
atoms does not contain more than one oxygen atom, does not
contain more than one sulfur atom and contains 1, 2, 3 or 4 nitrogen
atoms, where an oxygen atom and a sulfur atom are not present
simultaneously, and where the ring system which is formed by N, T,
V, W and two carbon atoms is unsubstituted or is substituted, once,
twice or three times, independently of each other, by the
substituents which are defined above under 1.1. to 1.18., and 7
the other substituents R, R?, R® and R* in each case are, independently of
each other,
1. hydrogen atom,




10

15

20

25

30

35

~atons does not contain nmore than one oxygen atom does

not contain nore than one sulfur atom and contains 1,

2, 3 or 4 nitrogen atonms, where an oxygen atom and a
~sul fur atom are not present -sinultaneously, and where

the ring systemwhich is formed by N, T, 30 V, Wand
t wo caibﬂgk@% RN is unsubstituted or is substituted,
once of .three tines, independently of each

ot her ,3-by(GiHes) -allbsti tuent s which are defined above

under 4. hetdrfaryl Ft§vm #ihn 518 1 ARG nseraBérs! irewhicheteroaryl

R2, R3 and R4 .i'n |ndependently of each
ot her, 3% LinSWHF’Z%‘gHr ﬁ@t&ﬁi’t&?ﬁ hal ogen, 3.
(Cl- O@ ablerbcyde hetieg ofrom  Hrato nt2fnirtgﬂ mettbets 1in ngrhich

ubst ¢ uelrOSy R SR o PR 5 1012 ng

menber&, -Nﬁ)zmhl ch heter ocycle is unsubstituted or
substl-}ut 7. -CN, 8.

- 0- ( Co- i aryl 10 9 -O (CLl-C4)-al kyl, 10. :
-0-R',8.1¢ ﬂjkﬂlarm _S(Or-R11, in which r is the
I nt egey z@r(@1 G’,L4 -%'Iky? or 13. -CF3, 15 RS is 1.
hydrogﬁf “OHor 3. =0, and R6 is 1. aryl, in
whi ch y‘l‘a) rSe unsubstltut ed or substituted, 2. phenyl
whi ch 16-N(®Y),i tuted once or twice by 20 2.1 -CN, 2.2

S K el e e M B

integet3.z@Fg, 1 or 2, 2.7 -C(O-Rl1 or 2.8

T Pt 0 Ty hevine Troms o
3. =0, and
R%is 1. aryl, in which ary[ is unsubstituted or substituted,
| 2. phenyl which is substituted once or twice by
2.1 -CN,
22 -NO,,
2.3  -O-(Ct-Cy)alkyi,
24 -NR"),
2.5 -NH-C(0)-R",
26 -S(0)-R', in which s is the integer zero, 1 or 2,
27 -C(O}R"or
2.8 -{Cq-Cy-alkyl-NHy,
3. heteroaryl having from 5 to 14 ring members, is unsubstituted or
is substituted once, twice or three times, or :
4. heterocycle having from 5 to 12 ring members, is unsubstituted
oris substituted once, twice or three times.
The invention furthermore relates to the use, according to the invention, of
the compound of the formula |, where '
E is N atom or the radical -C(R")-,

where R is hydrogen atom or the radical R®,
one of the substituents R, R% R® and R* is a radical of the formula 1I, in
which '

.D is  -C(O), -S(0)-or -S(0)-,
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| is substituted once, twice or three tinmes, or 30 4.

heterocycle having from5 to 12 ring nenbers, is
unsubstituted or is substituted once, twi ce or three
tinmes. The invention furthergore relates to the use,
according to the invention, of the conpound of the

f RPnail Bydro gheﬁ@nﬁﬁc T, Nafiypm or the radical

t th di cal
BBk a8 V‘?ﬂ@cﬁﬁﬁﬁ?.r@%ﬁk & 8 3o 2Rl whishes Gesivad from a
radi cal ofattradly farcomiay Id—amurro a@tu &h tRei grous( Sanine, valine,

-S(0 - 8 to

oo 1 G 2 taehe) Soleudi®] SrenERAR] oifbdie, tryptophany serine,
of an anithieoabied ysteihe) meiblomread éspam@nengtLWamida( lysine,
OCCUI T i NGy %lﬂﬁ'ledﬁﬂ]‘tahﬁfac@ra‘ﬁld s?a?ﬁl‘lg g, valine,

| euci ne, | SO anl ne osi n
trypt o%h & asféﬁfieﬁétlc rame@@fuameamma@ﬁ néichrist deriveidrfeom an

aspar agi %‘?mn@'é&@%lﬂ@h |é%§dt”ﬁ‘atgr§]!¥56ééﬂlrﬁrg$ & 'ébnf_“-’amlno-

glutam c aci.d and gartl Cc, acl ‘acteri's

r adi cal R ?rﬁ'qwo ATHNARHYHC] s2Gibr | Z@dn'ﬂF)@ﬁblerlC acid,
anmi no acii-dtEnsinobstyriot naseigal | yzcmwmmmmb as gacid,

R R I LA KR T YR

2, 3-di amhmdpm&;mwmlmea’b-icdrboxyhc acid, 2-aminopimelic acid, 3- (2—

|25 5 e gnih o Mg BEE Bl i
2--ani nop?rﬁmn@ a@tammcaap@, hysrenyysing, aNimethylisoleucine, 6-N-
3-(

> ar3n tnglhglit?tg%l@llsg@agﬁorlé@d“ ﬁ?g')l(\ll%etﬁw?ﬁﬁ“@ | foRAlifle,  ornithine,
N- net hyl F‘E%‘l’%%‘l‘%'ée 6-k }I/g éﬁ:ii‘ﬂpyy Alo-hydordlysinge,  allo-
|\|Ir :rret hy| takoniae, noGVWdrO)eyprorr:mt hi Bg2- naphthgi)alanlne 3-(1-
oo gy TENEERAGE: ALREDRAYARRR Tomo

3- (2- naphysigic) al agidne, 23ar(1mo :Br@pbnmrrmh@emylp_)roptomp acid,
homocyst Qld?ﬁinot!f-gﬁ?ﬁ@ ML@(} i'i’)?nc Q- hcgﬁéggétgpﬁﬁhdcysteic

2- am no- 3- phen plonic

2- ani no- 8¢Fhe "@@M c 3dSryr ldNBﬁ*@ﬂnﬁ@t obidapyridyl)-
cystei ¢ aRirb, 3 th;&thWk?rﬁ' aﬂtﬁlﬁarophe r‘?zlalanme 3-fluoro-

3-(3-pyri ni ne, 4-pyri
phosphi neﬁ%'ﬁ@laﬂ'neﬁf f?ﬁb'lg&ifﬁl\érﬁyfj%@%lﬂ?ne 4- @]Ip[qpé\egylalamne
phenyl al 4mlmhmdlamnepfmwmx§WIMne 4-aminophenylalanine,

é‘yiFLﬁéSQFﬁ[“é%?L%‘ﬂ“@%gwﬁO&Eﬁény rapRuAPiaphian, methionine

~ ci trul | i pufor, fmetbianing subfpxide, ors- mmmaiéy@omR Wsain, which

net hi oni R jsHerhe %SHEP i oni ne sul foxide or
- NH N%ll CON( Rll g é\ﬁn ch R1" is defined as bel ow,

aryl, " fro the group anthryl, biphenylyl, 2- blphenyly!,
3-biphenylyl, 4-biphenylyl, fluorenyl, naphthyl, 1-naphthyl,
- 2-naphthyl or phenyl, in which aryl is unsubstituted or substituted
once, twice or three times by identical or different radicals from
the series —C(0O)-(C4-Cy)alkyl, —C(O), =0, -NH-(C;-C4)-alkyl,
-NH-((C1-Cy)-alkyl)s, -(C1-Cg)-alkyl, -(C;-Cg)-alkoxy, halogen,
hitro, amino, trifluoromethyl, hydroxyl, -CF3, hydroxy-(Ci-Cs)-
atkyl, such as hydroxymethyl or 1-hydroxyethyl or 2-hydroxyethyl,
methylenedioxy,  ethylenedioxy, formyl, acetyl, cyano,
hydroxycarbonyl, aminocarbonyl,  ~(C4-C4)-alkoxycarbonyl,
phenyl, phenoxy, benzyl, benzyloxy, -S(O)-R" in which x is the
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_ substltut ed an

3..-aryl, fromthe group anthryl, biphénylyr,
2- bi phenyl yl, 3-bi phenylyl, 4-biphenylyl, fluorenyl,
napht hyl , 1-naphthyl, 30 2-naphthyl or phenyl, in

-which aryl is unsubstituted g substituted once, tw ce

or three tinmes by identical or different radicals from
the seriqg eg@('%ro( @Jou@) R d,<1¥t alf?frlolﬁ; H, -C(0)-0-(C1-Cas)-
- NH- ( Cl1- I
(Cl( C8) - ?‘ﬂw"m C((@i( aM&yJ%)? terﬁreﬁzﬁb’ nitro,

- ani no, 4t ridteto ﬂ‘i%\tvmd froMt@W'rmg-rﬁE%bers in WhICh heteroaryl

1yﬂ§3?¥x§)§tlwuﬁ5%tﬁutf§n9%%§§@wﬁg|an A SRR cBiived from
et hyl enedhexgroupoan@/;innea(aeeydhnep)tmm;mldazole benzodioxolane,
(e on) 2 PaRoy B, | benzgphiophgosy  2benzo-
benzyl ox;ﬁhIOPS@G))?)Q-FQBIIZDNam,CIBr—Cﬂrbdm’ehququatl@equznazohne
2300) O l?oh > %w&kalﬁ'ﬁy'%dcﬁ%%%@% aﬁyrrqle diazepine,
t et razol ﬁ'hycﬁop}‘fé{"@?-oar yl 3%'@@@%"@# 8- d'@n@A ri ng‘nldazole

menbers, 4-inigbzelB, hqhﬁd%mine Islnwaézmﬁfeltumaz@lte indole,
is derj

f
group azeptHEne g‘?et 158ff}§§ e’bé‘??}h'ﬁ‘m’gz o!SQﬁ“'aZO"d‘"e t E]s%xazoie
benzodi o>29isanazohdihebenszamﬁdmebei‘mhhbl@nel e methylimidazole,

oot eyl WA, R A e

2- qui nox&Xadiezotigioedienpt a[ b] osaqbgzmlone, di aﬁemomss dihydro-
di hydr opgﬁ Iﬂ]%ﬁadézanédr °>°.3’ BY6192 aatﬁ gﬁ@@' | Sathia- -
104|m i m dazol i di ne, azoli né, azo

i ndol e, ‘f%%ﬂ!ﬁl‘?l’ﬁﬂ"i’ﬁ’ve T@‘@i"harﬁ'ﬁy mﬁaﬂqamle phenylpyrroie

i sot hi az@-piakeriye-2- p;frﬁbi@zphmalaz%e Smﬁ@@idéjlﬂﬁ@endme '\Eyrazme
i soxazolidine,. isox 1 mda

ethyl pyPYEHeqi H%ﬁazoh%t?,phgyrq;g}ldlggaz (Hyéazdhne (pyn@azme
1, 3, 4- ox ytiemdihe, pnyndmeazoﬂ)yrdiyiwkalomde Cxpyiralep| Bipyrrole,

o oxo- 2 Dyifolbifien. pinplirte, S £53E%AIRdio-2-indole,  tetrahydro-

di azol e- 2higRVide, teItamte 1, dhiadiazele - 3 thisagie nothiomorpholine,

~pheny! py #figbRene, tﬁaﬂﬂé”ﬁ‘ﬂazgroﬁlérdr%&olght haI azine,

pi per azi ne, ine
pyr azol i %WWE@@F@%{%@ U’WME‘B{W’%@" Sb'?ﬂ‘@ﬁq fAace, twice or
pyri m di tiereeptirhiedibe idamtichH gt -di¥fershtleadidalywhigheare derived

2.5 6. 7. drort AnB ks D aBHEHAR - Qn =Gy rNHHCCo-

t et r azol @lkyi,hi aiba{@1€C4 )tdlkdpol e {(QqHTg)radkydhol +(®e-03) alkoxy,

t hi oph

net or oar | Fagem A afingeRiBBRrEYL Afdhey, LY hidoo-
or thredy Caralkyl swrint pe abhydroxyniataylerar r‘abvdwwethyl or
whi ch arg X%&ﬁih !Z%El}\%lﬁﬁé&lﬁ»@erétﬂ enedloxy, forrPyI acetyl,

-0 - (CL
- NH-((CL 0&93 A?Mé%s@arbqrn?l @ﬁ%ﬁﬂgﬂn ?U‘QWQ%?O“V'
phenyl, phenoxy, benzyl, benzyloxy, -S R11 in which x is the

integer zero, 1 or 2, -O-(C4-Cy4)-alkyl, »C(O)_ OH, -C(O)-0-(C4-C4)-
alkyl, -NH-C(O)-(C+-Ca)-alkyl or tetrazolyl,

5. -(C4-Ce)-alkyl in which alkyl is straight-chain or branched and is
unsubstituted or substituted once, twice or three times,
independently of each other, by

- 8.1 aryl, in which aryl is defined as above,
5.2 heteroaryl having from 5 to 14 ring members, in which
heteroaryl is defined as above, '
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hal ogen, nitro, anino,-trifluoronethyl,-hydroxyl,
-CF3, hydroxy- (Cl-C4)-al kyl such as hydroxynet hyl or
1- hydroxyet hyl or - 2-hydroxyet hyl, nEthernedloxy,

- ethyl enedi oxy, fornyl, acet y,iq 30 cyano,

hydr oxycar bonyl , am nocar bon

-(C1- C4) kox enyl phenoxy, benzyl
benzyl oxy, .-S(g&zaﬁ)&oa]k ich x is the integer
zero, 1 &42 -ORlcl-c4)-alkyl, -C(O-OH, - = -

-(O0-0 6 _b al kyl , -NH-C(O) (C1-C4) - al kyl or
tetrazol%&] (CL- CG) al kyl in which alkyl is
st rai ght ai ﬁ‘alﬂg%‘ﬁanched and is 35 unsubstituted or
substi t used ongpj,, twice or three tines, -independently
of .each %tg Ey 5.1 aryl, in which aryl is defined
as above q:l %*eroaryl haV| ng from5 to 14 ring
rrerrbers 5.9 \mscm)xR buremmymﬂtaecietbgeeziemmm;e 10

' C ¥A 5.4 -0-R1 1, 5.5 =0,. 5.6
halogen BC@?é@{félés CFS 5.9 -S(O XR11, in which

xis the |5n’t1ege®(Q)eN(R*‘Jzor 2, 5.10 -C(O-ORI11, 5.11
(O - N(BL Cg(?) RI12 -C(O-R11, 5.13 .-N(R11)2, .
514arad|cal thé formula R11 R11 or 15515a
radi cal 13 heNfRYJaul a 20 25 in which RL1 is a)

hydr ogen sefpmg radicefdf @e)foaht i n which al kyl-
unsubstituted or substituteguonce, tw ce or thr ee

times by 1. aryl, in which arlyl is defined as above,
2. heteroaryl having 5 R 1/4 ring menbers, in
R
or -
5.15 aradical of the formula =~ —— R"
in which

R"is a) hydrogen atom, :
b) (C+-Ce)-alkyl in which alkyl is unsubstututed or
substituted once, twice or three times by
1. aryl, in which aryl is defined as above,
2. heteroaryl having 5 to 14 ring members, in
which heteroaryl is defined as above,
‘3. halogen, '
4. -N-(C4-Cg)p-alkyl, in which n is the integer zero,
1 or 2 and alkyl is unsubstituted or substituted
once, twice or three times, indépendently of
each other, by halogen or by -C(O)-OH,
5. -0O-(C4-Cs)alkyl or '
6. -C(O)-OH,
c) aryl, in which aryl is defined as above, or
d) heteroaryl having from 5 to 14 ring members, in
which heteroaryl is defined as above, and
in the case of (R'"), the radical R"" has, independent of
each other, the meaning of a) to d),
Zis 1. arylin which aryl is defined as above,
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whi ch heteroaryl is defined as above, 3. hal ogen, 4.
-N-(Cl-C6)n-alkyl, in which nis the integer zero, 1

~or 2 and alkyl is unsubstituted or substituted once,
twice or three tines, indepepgently of each other, by

hal-ogen or by -C(Q-0H 5. -0-(Cl-C6)-al kyl or 6.

-O-gH he@@rdé}yl #a¥ing frdSYan]tcPIM gl membeed, i iR 9ehi@F heteroaryi

above, or. ﬂ%vﬂ%ero haV|ngfrom5tol ring
menber s, '$ Aefl @ﬁaﬁei{%roaryl i s defined as above, and

i ndt he3ga§@.1 ~-Gf)- é!l@}]l)rﬂwhidﬁa[kyﬂbcrﬁtalgiﬂlcﬁm? ,or)branchéa)d and is
i ndependen of a) to :

35 Zpl S %u%gﬁ@ltecfﬁﬁg%ﬁ ﬂ'ﬁgﬁ QV%%gﬁg'aép % as above, 11

2. hetére@(@bﬂa&vh@g from5 to 14 ring nmenbers, in

. whi ch et e&@?mhn 'Sa g‘efl ned as above, 3.

(Cl1-Cs) - Whgh @Ikyl Js strai ght-chain or
bmrﬁth@asuwtugntsﬁb &’ Riesd Rnibecanh eagecarepjndspengdently of

Oéacyqjghe54 -O-O0R', or 5. -C(O-NR")2, and the
tltuents R1 R2 R3 and R4 in each case are,

ot her i 2\5(
i ndepehddWArQOes ato/kch ot her 1. hydrogen atom 10 2.
hal oge®, h3lode®l- C4)-al kyl, 4. heteroaryl having fromb5

to 14 xin in mhlch heteroaryl is as defined
above, 55 &31?@5?%&51’ alkyl, 15 6. -N®, 7. -CN; 8.

-0 ( Col Chieterohpll having, from Sntd ¢4 riagyhembemgfih mehdchabeteroaryl
above, %agd@meav“ﬁ kyl, 10.-OR', 20 11.-N(R')2,

2D ot O S oohe Lnteger zero, Lo 2
6. -NO,, '
7. -CN, _
8. -0O-(Cy-Cy)-alkyl-aryl, in which aryl is defined as above,
9. -O~(C4-Cy)-alkyl,

10.-OR",
C11-NRM),,
12.-S(0)x-R", in which x is the integer zero, 1or 2, or
13.-CFs3, |
R%is 1. hydrogen atom,
2. -OH, or
3. =0, and _
1. aryl, from the group naphthyl, 1-naphthyl, 2-naphthyl, phenvl,
biphenylyl, 2-biphenylyl, 3-biphenylyl, 4-biphenylyl, anthryl or
~ fluorenyl, _
in which aryl is unsubstituted or substituted, once, twice or three
times, by identical or different radicals from the series -C{O)-(C+-Ca4)-
alkyl, —C(O), =0, -NH-(C4-C4)-alkyl, -NH-((C4-C,4)-alkyl)s, «(C+-Cs)-
alkyl, -(C4-Cg)-alkoxy, halogen, nitro, amino, trifluoromethyi,
hydroxyl, -CFs, hydroxy-(C4-Cs)-alkyl such as hydroxymethyl or
1-hydroxyethyl or 2-hydroxyethyl, methylenedioxy, ethylenedioxy,
- formyl, acetyl, cyano, hydroxycarbonyl, aminocarbonyl, -(C4-Cs)-
alkoxycarbonyl, phenyl, phenoxy, benzyl, benzyloxy, -S(O)%-R, in
which x is the integer zero, 1 or 2, -O-(C4-Cy)-alkyl, -C{O)-OH,
-C(0)-0-(C-Ca)-alkyl, -NH-C(O)-(C1-C4)-alkyl or tetrazolyl, or

Rbis
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2. -OH, or 25 3. =0, and R6 is 1. aryl, fromthe group
napht hyl , 1-naphthyl, 2-naphthyl, phenyl, biphenylyl,
2- bi phenyl yl, 3-bi phenylyl, 4-biphenylyl, anthryl or
fluorenyl, in which aryl is ynsubstituted or _
substituted, once, twce or three 30 tines, by-

i dent i 2alhevrodiy mm@tfrcsmcb =) mgqmemlberﬁﬁ itfich hetergary |

O - (Cl- “NH (C1- 4 -
Hcg()a(cdﬁ f'&?ﬂaﬁ%bb&%&) al kyl , ((c1 c%;) aal ioxy,
hal ogen, imivthich hetgroaryl Brurfslubstmmtetdmesmétttutehydn@egytmce or

1y oxy o . 39, 8l B R GRRRITGRY 8" series

et hyl enedC()Q;‘(CB&)‘ ~alkyy 1-C( @deFQn -NH-@pCa)-alkyl, -NH-((C4-Cy)-

alkoxycarb
- S( O x- Riff! Uqfﬁmﬂmﬂf:c

. hydfoxyc%ﬂl@ﬂ’ﬂ?" (Cﬁ@agﬁﬁ%bgn . aﬁ)@(ymﬁalggen nltro “amino,

yareylt He sn@é‘@@xﬁ(&ﬂﬁ)’ra"@ﬂ S_UCh as

S5 e AN ) o
havi ng f %I%glepédlfgfy,“ ng W&WQ@‘V i nfofdn hecelybar ﬁyano

i s defi nédecxyabiomyRnd amivduaebomg] erOG(WC;;) élkoxycarbonyl

(i as. by el Pheapag Belithf BrofFn SGIERPL inidx s the

series &mteglelo) @0, CAYl- al @yl |, 2 C(@(C+@4)-alkyl ~C(0)-OH,

- ?gl ( %) 8o 8bk¢d1h%9|\£&>§| %o‘é‘@)a{ ,,g%rlkyl or tetrazolyi

amno, trifluoronethyl, hydroxyl, -CF3,
Hptets Mﬂﬁx@i‘f@iﬁenﬂﬁdfﬁ'reﬁa@t@ﬂ]e ﬁé@”é@@bf’@hﬁ% tRé invention, of

hydrox e et hyl ,  net hyl-énedi oxy,
ﬁﬁo 'Eﬂ&th 3‘?5’1@)1% %) é%/ cyano, 10
rﬁzmﬂmom@tﬂmlradmm -F@(Rl ):-)pnyl '

-(C1- l%)wi%llf %;;s géna@’qenyl phenoxy, benzyl,

benzyl ox 'th x is the integer zero, '
rmofzthe eubstituents R, IBA R> @R dsi a radical of the formula 11, in
\,qg,g}), O(Cl C4)-alkyl, -NHC(O-(C1-C4)-al kyl or
ﬁyoy 15 The|nvent|onfurtherrmrerelatesto
e‘su regeA®Mg to the invention, of the conpound

'CRQ ishe f ardhalr@ctémsﬁ/ld‘u%rdﬁ:anlf snMNmneadd frbh?tﬂ@@#o@?' histidine,

s%g?z ugﬁgge,%p% harmthé%-}‘ Séf&/%eﬁtggﬁ%{ﬁlogfnq ﬁaesparagme
for rrul a glutarinine, B(Smmlacgmm lgkjthmmtr agdranalt asparfit acidsor
g o 3y SR s SRl
cyst ei neunﬁ@bqilttdﬁd@@suagtpjg |qm§e or twice, by
a) phenyl, ,
b) a radical from the group azepine, azetidine, benzimidazole,
| benzothiazole, benzothiophene,  benzoxazole, diazepine,
im_idazoie, indole, isothiazole, isoxazole, morpholine, 1,3,4-oxa-
diazole, 5-oxo-4,5-dihydro-[1,3,4]oxadiazole, oxazole piperidine,
pyrazine, pyrazole, pyridine, pyrimidine, pyrrole, pyrrolidine,
pyrroline, thiazole, thiomorphaoline, thiophene or triazole,
c) -NHR"),
d) -C(0)-R™, in which
R™ s naphthyl, phenyl, morpholinyl or pyrimidinyl,
e) -O-R", |
) -N(R")-phenyl, in which R'? is defined as above,
g) -S(O%R', in which x is zero, 1 or 2, and



‘glutanine, lysine, arginine, glutanic acid and

aspartic acid, or 25 2. - (C1-C6) -al kyl, in which alkyl
is straight-chain or branched and is unsubstituted or

. substituted, once or twice, 1@y a) phenyl, b) a radical

10

fromthe group azepi ne, azetl di ne, benzi m dazol e,
benzot hi gyalgy, gpenzot hi ophene, benzoxazol e, diazepine,
30 i mdazole, 'indole, jsothiazole, isoxazole,

mor phol i he, (Ci3'§6hCY9kéaIHY|azol e,

5- 0Xo0. a4a5ddh6)t§ﬂ|@a[sldé‘1r@cpé§6w’ib9| &), que)zghe i) ang R' are
i peridin r.a di ne, ri I .Qae,

o rol o UsuhitaA o re RYPEGRIEH, oRbhict safce, BY-IR (R

t hi onor phitiiyl, n€F31 hakmglaaneOe(Qt@)wZIq&le CODH,NG(BNO-(CIL4)-

' -?nsar S%o[u Ay [ ;@?:—Iﬁ%ﬁ@ﬁéﬁg@%@l&yl ’ f)ph?rl\llzllR’ 12

)-phenyl, in V\/nl ch R 12 is defined as above, 12 Q)

& R&“%W&F%éﬁéﬁ 1 e, P Bef g Phione,
above igydagole,n) imigazaliding) dRddeadings e IndaZelBst i 'ﬁché%lZO'e
or ar qséthta&bhambed RoxazEe, t W ERxabilididd] - (Lisdwakolidine,

aICI(< él) t§9 nal ?Tgcpr p!me,N,_é,Bof} %xgclhla(%ole 8Qadlbzolldlnedlone

CNH C(cﬁ)ad(a@’bldh@), alws oathiadibzoke-Reixidey aoyhzaoladi Sako-4,5-
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| an I APd FRAERER  Pafe T pu PRainid, of Bistrazine,

i sot h|[afz@1me,| pyrazol@om@zcdldlnasmamlin@h mwyridazine, pynmldme

'2 ' S‘Wéﬁ'ﬁ oid] edlaicﬂgxmﬁé‘ghne dlr@ﬂehhé‘%a ole or triazolone,

. 4- oxa |az oxadi az oxa I azol one,
1 2 3,8 at hi adi azol e- 2- oxi de, oxazol e, 5-oxo-4, 5-
di hydr o- Ehb BetélonrgOizficl 6s uﬁs@l?fs?tmltea ot dubsttlited od:me twice

pi perazin ra ol i.di ne,

pyrazol i ﬁEth a/lhaf%izﬂ}%gp \ér gﬁﬁfﬂfﬁ% h'i efé?razol e,

~ t hi adi azdlte, tcr(@yzlal ein Whnanrﬁﬁpaoydrm@entmomm¢coc4) alkyi,

triazol oqez,t 6t ‘{3 |{Wteroaryl radical is
unsubst it ift ed \oF" ’tuteg once, twice or three

tines, i ﬂcﬂeper@-é?n 1ip vétice &R iobydrogen ptam or (G 54 ralkyl,

| ' n Wh' chqRlS N(llj’?}jl‘?@% Whigh R"® ah§IR®4ared! ikibpenddhtly of

Cl ) -
! ) eacl¥o{her hydrogen atom or -(C4-Cs)-alkyl,

1.5 halogen, or
1.6 ketoradical,
2. -C{0)-R", in which R is hydrogen atom or -(C-C4)-alkyl,
3. -C(0)-R", in which R"® is hydrogen atom or -(C1-C4)-alkyl, or
4. -C(O)}N(R™):-R", in which R™ and R'™ are, independently of
~each other, hydrogen atom or -(C+-C,)-alkyl,
R"is 1.  ~HCy-Cy)alkyl,
2. RBor,
3. -NR®),
in which R is, independently of each other,
- a) hydrogen atom,
b)  -(C1-Ce)-alkyl,
c) ~-(C4-C4)-alkyl-O-(C4-Cy)-alkyl,
d)  -(Ci-Ce)-alkyl-N(R"®)s, in which R' is defined as above, or
e) -(Co-Ca)-alkyl which is substituted, once or twice, by
imidazolyl, morpholinyl or phenyl, or
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1.3 -OR15, in which R15 is hydrogen atom or

-(Cl-A4)-al kyl, 1.4 -N(R15)-R16, in which RL5 and R16

are, independently of each other, hydrogen atom or

-(Cl- C4)-alkyl, 1.5 halogen,qpor 25 1.6 keto radical,
-(O -R15, in which R15 is hydrogen atom or

arsghng;ﬁ&f@my her P RhirogeR AbiCandEBrtioh B eIRich |
Céﬁca‘aﬁése naecﬁrﬂ% PIoRe Bt L flReirom the

ahi oh ke ‘R
hydr oggrouptpymales, pfrfﬂ!m@byﬁbkddhe pridimd, Ipiperidine, piperylene,

Cl- | h.

S ilisRA e Py o RVrarins, ‘PSR, blakOl omioazle.
b) (Cplyr&ﬁc)lrr@l kyimidazolingC1- F@taxzcdﬂdk;d dntidazaitlingl kgkazole,
d | '
a)bov(e%o@cﬂ ?d%o%%ﬂﬁ r% ls m%ﬁiﬁsﬁﬁpréh@ﬁ{ nfas@tl'ﬁézole
or tvmtb@zol@ tatrazele,olly2,3 w§3h@ﬂnazple-awoxmﬁaaypxadjazwnne
R8 andsKhimsns, ¥ri&%1d?'%rs %ﬁa@xéz'@)ﬁdiﬂbﬁfo?l@ertnﬁkéﬂ@ 6W‘!‘iﬁch are

Fro GrRehte o N B b G S SRS oy 24

pyr r ol dioges, P Brd>a-i & 4Lm|a@mzolésne| 3,|ﬂl-®€a”d|@lz01@ isothiazolidine,
r|da2|ne razi

plper ene
pi per a loﬁ%orp5§ %%'ol'@da:qur? ‘E‘!ﬂrgéamﬂ%/ Zfrﬂ'éjazme quinoline,
i m dazdbiole, ghthalaalnedi geinakzolingazquindkaline, oparnee, pteridine,

| Soxa%ﬂ&@lieé?etka‘)rﬂ?&‘i‘égﬁnhgfuibe tefrﬁ@?cﬂ%%lohgin%ﬂne ’Ei{oops%'qhh‘-ﬁ)hne

i sot hiazo
1, 2, 3,®-oxat hi adi azol e- 2- oxi des, oxadi azol one,

'tR‘béﬁé # i, tb?éfh@'vﬂﬂ?ﬂ\e @é%haé’tghsd!d“%lc@lnmey are in each
riazol e,

COO(G??3€4 05 ﬁ% a gnﬂy@fi’?@ 9\“?“6‘32“‘& f{@ndil}ﬁ]@goup pyrrole,
5- OX?] pyreblidef fpyidjhdm eﬁyr1d1r|16 ﬁfp@ﬂ@l(h@zlpiperylene pyridazine,
i sot hi ine o 0

t hi adﬁgég'# g% g?ringaz‘gﬁg'% E{% n%\(r?%@é 'ﬁpﬁj%ﬁ%‘?e pyrazoline,
pht hallaudmlmquu rwratculmbne quummlmabilmee, purdageole, isoxazole,

Pteri & pevazé| |S6C??%2;o%ﬁ1?:;]°ﬁ+5rﬁﬁ’6ilr{é? i%ﬁfﬂggiole thiazole,

hydr oi soqui nol 1 ne ch
form iselhEzelding; tmomﬁép inBoindaeales thiadiarplen benainidazole,

i n eacduinslmee ﬁj@&@@ ﬁth%lld%@f qbfﬁazém{émh@widx@hﬁéoﬁmnne
rrol e rroli

th
pi Se?{ﬁﬁﬁ@%p. p@dﬂlee teﬁﬁpﬁﬁﬁgwﬁg{ne,pyr@ﬁ{alay%glsoqumolme
pyr aziigsquipoliray, azi neteipazcﬂeol e, inkz-okethipyiaaclet2-orides,

oxadiazolone, isoxazolone, triazolones, oxadiaz_ol_idinedione,
triazole, which are substituted by F, CN, CF3 or COO-(C1-C4)-alkyl,
3-hydroxypyrro-2,4-diones, 1,3,4-oxadiazole and - 5-oxo0-1,2,4-
thiadiazole and : :

the other substituents R', R?, R® and R*in each case are, independently of

each other, '

1. hydrogen atom,

halogen,

~(C4-Caq)-alkyl,

-CN,

-NO,,

-0-(Cy-C4)-alkyl-phenvyl,

—O—(C1-C4)—alkyl,

-N-(Co-C4)-alkyl-phenvl,

-N-(C4-C4)-alkyl or

© oo NN~ ON
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triazol'e

i m dazol i ne, pyrazolidine, imdazolidine, oxazole,
i soxazol e, 20 2-isoxazolidine, isoxazolidine,
nor phol i ne, isothiazole, thiazole, isothiazolidine,

-t hi onor phol i ne, indazole, thygdiazole, benzim dazol e,

qui noline, triazole, phthalazine, quinazoline,

qui noxabl.mﬁs, purine, pteridine, indole, .

t efsr.ahydroqui nol i pe, tetra hydroi soqui noline,
| BodRi ol PAEIRTa{08ho o

-1, 2, 3, 2: oM, loradi azol e- 2- oxi des, 25 oxadi azol one,

i soxazgl , i azol ones, oxadi azol i di nedi one,
‘%ﬁ"ﬁ are substituted by F, CN, CF3 or

c8Dig 1. ghenyl, lspbstitutsdypace oy pyicepbg, 4- di ones,

. 1,3, 4- oxapqazqm and 5-o0xo0-1,2,4 thiadiazole and the

ot her substituent's Rl, R2, R3 and R4 in each case are,
independe"n?ly'&ffozgso each other, 1. hydrogen atom 2.

hal ogen, 83 - (BLCAC;AikMl or 4. -CN, 35 5. -NC2, 6.

-0 (Co-A) - al kyl ~phenyl ,” 7. -0 (Cl-C4)-al kyl, 8.

N (Co- Cah%al kPH2pRENYI . 9. -N-(Cl-C4)-al kyl or 15

10. - CB3,is Pyridinelor pyyicicipen atom 2. -OH or 3. =0,

27 Sopdhre pyRUREYer pIREkG & BhsyBRGAY of MBSyt once,

-NH2, twica ©r 2hreestimes,ilyi identical pyrrdiffiéreind eadiosis fwm the series
i g i e g 5. NS UNBL ik Lk AC T

Blbot 1 ¢ CHGECALARYLE CRORS 0 SR HE SR, NHH(G-Co

or di fakyent (GdiCehpkyk r ol t-ke)-8lkexes halogen, nitro, amino,

- (O - (rffflofghe kY IhydréX) - -CH,  trdGLCAC )2k 'such  as

“NH( (f%}drgﬁ?/rhethyl or 1-hydroxyethyl or 2-hydroxyethyl, methylenedioxy,

ethylenedioxy,  formyl, acetyl, cyano, hydroxycarbonyl,

: aminocarbonyl, -(C4-C4)-alkoxycarbonyl, phenyl, phenoxy, benzyl,

benzyloxy, -S(O)R", in which x is the integer zero, 1 or 2,

~0-(C4-Cy)-alkyl, -C(0)-CH, -C(0)-0-(C1-Cy)-alkyl,
-NH-C(O)-(C4-C4)-atkyl or tetrazoiyl. :

‘The invention furthermore relates to the use, according to the invention, of
the compound of the formula I, '
where E is the radical -C(R"®)-,
in which R' is hydrogen atom or R®,
one of the substituents R', R%, R® and R* is a radical of the formula Ii in
which '
Dis -C(O)-,
R®is hydrogen atom,
Zis 5-oxo-4,5-dihydro-[1,3,4]oxadiazole, -C(O)-OH or -C(O)}-NH,,
R%is 1. -(Ci-C4)-alkyl, in which alkyl is’straight-chain or branched and is
substituted once or twice, independently of each other, by
1.1 -S(0O)-R", where R is defined as below,
1.2 -N(R"),, where R" is defined as below, or
1.3 pyrrole, or
2. the characteristic radical of an amino acid from the group
histidine, fryptophan, serine, threonine, cysteine, methionine,
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‘al kyl )2, -(Cl1-CB)-alkyl, -(Cl-CB)-alkoxy, hal ogen,
"nitro, -amno, trifluoronethyl, hydroxyl, -CF3, _

hydr oxy- (Cl- C4) - al'’kyl such as hydroxynet hyl -or

- 1- hydroxyet hyl or 2-hydroxyejdyl, nethyl enedi oxy,

et hyl enedi oxy, fornyl, acetyl, cyano, hydroxycarbonyl,
ani nocar @@bﬁfaqiné,clgllﬁéhi%,kqyédﬁél,r bsrgiine,PRfanic acid and
) X-R11, i'n which x is

“phenoxy, ben ., benzyl oxy, ™ - S(O) x-
Paéé,%‘:ld

the1 i nt e@ec’
-R{'®s- eHhytagencatom] - C4) - al kyl ,

furt her ol ool dkls R nfth A G Wty GfERARS, onco

i nvent i o®r thyee tinhes, dadepmndéntly of kacth othen) by halogBnnber e

ot om of) R PR arieERET TSV e SuBYAREhape to

1 or 2, 20 -0-(C1-CA4)-al kyl ,

i's a radikrge tpes.iadepsndandy of eagh ather: by halegercp)(Ci-Ca)-
30 R8 isglyglirogen atom Zis

o -4, 5-di hydro-[1, 3, ad] lLe, -C(O-OH
-%E)é)qbﬂ@b TSR R%d;ﬁ ey g'é%{% in opef NS Ryaioggn atam,
SRY @ diydrogen atam, émdinched and is substituted once or
tMé ce, . t f h other, by 1.1 S(O -R11,
LB rAST ISR otp BB, 'S5 18 Cired) 2, where
R11 i sWhI@TeI p{e@)&spy_:r'ﬁlimvpr eyrimidiBe py unstiestitoted2or sutestituted,
char aciid, thice SR ERtineS, BY (8NN BF Wit Rl fiBIgfBHPthe

i stidine, tryptophan, setine; threonineg, cystelne, :
Tet hi GRS,  1ECKIpe o Ygl UtEkDhe. T9si neNHHC-Ca)-aliyl,
ar g nl-Ae- (@ LEHRIRYIBE-LCATE)-aRIRANC)-CoRliBxy Rhbldgeninitro,

 onsubsting: SRPOmBYE eI i MYUORHGSE 11N Such as

i nd \iﬁ emaieakyryeibll elatbhnydtd»?_retihytrbw imhmreﬁy?t_h?l ; ?)eth?l@hﬁﬂioxy,
in whi vl is sti or i ed, onc

to th‘?‘ggeﬁ ?Er}r'égy T nggﬁéﬂdentﬁ?ﬂf ea %‘p@t he:)??yogexycargonyl,
hal ogeamimecatbonycay(C-4plkoxybarbonibr plserdt phenaxy Benzyl,
R2, 1 N hpach ; 5 .
s hsq'd}%‘ﬁg'n"?‘!;t oSfOuR R, & g e TR zofd, Por 2
pyri mi-8-Her-Cosaliler e pheny®( )p@l"?,/di ne or -G FAr{firesiadkyl,
unsubsNH-C(EI-(Of-CIpBRYl briebdizolyl. S

The invention furthermore relates to the use, according to the invention, of
the compound of the formula la '

[;:}me
: R24

=0
= R31
~N : E — .
R22 N \ N (la)
N
H _N—H
R23

and/or a stereoisomeric form of the compound of the formulé la andfor a
physiologically tolerated salt of the compound of the formula la, where 7
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once, twice or three tines, by identical or different
radicals fromthe series --C(O-(Cl-C4)-alkyl, -C(O,
=0, -NH(Cl-CA)-alkyl, -NH((Cl-C4)-alkyl)2,
-(C1-C8) -al kyl, -(C1-C8)-al kgxy, hal ogen, nitro,

am no, trifluoronethyl, hydroxyl, -CF3, hydroxy

(ElarciM afawenswmmﬁemrmy@i’%t ydepeindently &f ®@acRtdibiér N

0 xyet hyl, nEthernedloxy, et hyl enedi oxy,
%Pajﬁyeggetyl cyano, hydroxycarbonyl,

aRz?‘homd lfb?rﬂylare n(lemmn)oradilﬁevqntwrtcbmye,, mimxeylhienﬂy of each
ﬁxy benzyl, 20 benzyl oxy, -S(0), in which x
ist elnteger zero, 1 or 2, -O(Cl- C4) aIkyI

- (O - bHhydgen.atemcy - ca) - al kyl |

- -NH C(9) ‘né@beﬁ‘l) al kyl or tetrazol yl . The inventi on

furthe s to the use, according to the
i nvent {C1O¢Sa§'5\’=t he conpound of the fornula la .

(1la) a¢1dL©N a stereoisoneric formof the conpound of

t he fo$n‘uth€ ]a and/or a 30 physiologically tolerated
salt o 3'corrpound of the formula la, where 17 E and
M ar e.6.de@R{'% i whichdR Pfis hgdtogemcataneor i(CieParatieyit | y of

- each thtq(l(a ﬂm%% hit endenﬁﬂyRﬁ%egcﬁ]deggﬂé%@ of'each

differen

ar e,
hydrogenoﬁt%wyd@gefhaf-%g@ﬁ ~(@1-Caf-akyl4) - al kyl, 4.

;afgm 3. Gg&iﬁolrﬁmhrcﬁﬁ'@us h&?l‘%'eﬁrh@ﬁbﬂ 5((3'15@42%%‘

and deﬁﬂe%!ﬁﬁ‘t P‘y'so?‘eegﬂﬁgerom@s 1 By d.08ed
atom or hy@bgeA)atarnkor-(CBC, )-8lk in which R15 is

R15
R %G reh RS bagtiet irpaﬂ' e 1o0p 3ty el v o-2.4-dlone,
hydr ogenimideroler infiGazdidinel kiphidaRdkies Indazdiet eisothigdole,
radi cal . fsb%ié&ﬁlﬁ qusg’x&%?é,oxyfxgc{x%zahéﬁag' on?soxazolldme

- imdazol e

i sot hi az§0%azolpRgt hi arerphnling, | soxazolee, 1 3 4 oxadiazole,

2-i SOX&ZQkacﬂaikﬁbdlﬂe%ﬁb’rﬁ,m' b%ﬂﬁ%zolohéoxaf ol DB xathiadiazole-2-
mor phol i ne,, oxaz 20

xad|
oxadi azoP¥ HFnedl gn@(o“%-)@agfh}i‘g Bln%ﬁ]oxadmzole 5-oxo-1,2,4-
1,2, 3, 5- thiadihizale] azgiberaineyxi @frazine, yrazoie pyrazoline,

: t5h ,O; 8, g ] nggkg%cﬁ,B%r géy i%efﬂl @%ﬁ?gbﬁﬁﬁ}a&%r a%ragole 4thladlazole

pyrazol i fugzole, thiomorpholine, triazole or triazolone, and

‘the heteroaryl radical is unsubstituted or is substituted once,

twice or three times, independently of each other, by

1.1 -C(O)-R™, in which R™ is hydrogen atom or —(C1-Ca)-
alkyl,

1.2  ~(Cq-Cy)alkyl, :

1.3 -O-R™, in which R'is hydrogen atom or —(C1-Cs)-alkyl,

1.7 -N(R'™}-R™, in which R" and R are, independently of
each other, hydrogen atom or -(C4-Cy)-alkyl,

1.8  halogen, or

1.9 keto radicali, -

2. -C(O)-R"™, in which R is hydrogen atom or —(C;-Cy)-alkyl, -
-C(0)-OR™, in which R'® is hydrogen atom or —(C4-Ca)-alkyl, or
4. -C(O)N(RY)-R™, in which RY and R are, independently of

each other, hydrogen atom, (C1-C4) alkyl-OH, -O-(C4-Cy)-alkyl or
—(C4-Cy)-alkyl,

w
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pyrazolidine, pyridazine, pyrimdine, tetrazole,
thi adi azol e, thiazole, thionorpholine, triazole or

triazolone, and 25 the heteroaryl radical is

unsubstituted or is substitufged once, tw ce or three
times, independently of each other, by 1.1 C(O-R 5,

23\@%5%@,1 Iaﬁ:)rﬁ)sdt. 1604&“25"‘ or -(Cl1-4)- al kyI 1.2

gf whi ch 5 i.S E\ %E'
I‘éﬁﬂll é? igal ff9m7 th%l(@@s? M Ie, rﬂur\ﬂﬂr dhioRpsne,
and R16 &nﬁi,azoledepﬁaz@letlwazble embtam!berthialzww ogethiazole,

Fadi cal , g, of @Y mbpdR RS atles, iardhliee  oxer

at om or d(azbicme)sr al lspkazcﬂones;( OoxéRib2plidinediohel, RitSazsles,

hyd kyk, idi
)(/:( YO;DQEP %Wyr&%4%bﬂ%y5 oxg ]ﬁdﬂf -thiadiazoles, pyridine,

i ndepend@idzinef pydaidinat firdole hyjsniadele, an@aﬂole phthalazine,

g% gg qa!r{?‘t‘he lsoggmhﬁée,ﬁ‘l lrjfgilagﬁimé” quinazoline,  cinnoline,

or - - (C1- E257Be mﬂ anfﬂ?@@"?@ quedacwé@r&raar%rlvamscralr cyglehgxa
the gfloulﬂeﬂwﬁti\@s&)f tmw@netetm@?mh L-|=,| i daz?Ihe

pyrazol e, ,oxa | SOXazo0 1 azol e,. IS i.azol

Py Faso et 3Re et Biafcn) I8 LIRS of B Slbtuted,
triazol ooese, dwige dr dhweoniess, |mdmpenxﬂentbfspf each other, by
Drron o a CTCHRIRISS: (LGRS,  Hhded, > Mo, o, amino,
pyr azi netrlfbwwmemyhehyd redyl dydreorEadte:al kyid meihéfenedloxy,
P oot EAenditblly KRy, S5, e nyibRRERARE, amino-
cycl openpﬁﬁlﬂ’@b’l ﬁbv@)-@ﬂéoe%@r&ﬁex 010 derivatives of
thg_se ?etmr asyl Wadic@tﬂlfc@hsthe/\/fg?baptbﬁeﬁwt ﬁgphtmd 1-naphthyl,
radl ca S un st t e ne

twi ce or ﬂﬁpé‘zﬁlﬁ 'Pﬂ}eﬁ‘é{@[a d%ﬁ’m eacﬁ bbqq]%}ylyl by and
-(C1-C5) 4db|klyeny!yl(mlthﬁﬂ)orélluboeqyl ami ogen, nitro,

'ﬁ;n;jpg;(y Lﬁ o,ra hglun %@Fsﬁﬁé@ .0f, Subsfifuted, once, twice or
et hyl ene r@ﬁytlmﬂ%@r n’ydepeﬁcaryw o y%mzin atiyer: oy celCodes)talkyl,

ani no Laldxy; rﬂ{rboé}?ﬁﬁé bﬂWMbrorﬁéth%I R\froxyl,

- %Lprhf‘ﬁbﬁroxz- ?}a&?@&r e toRs” Bibberesin: formy

3- (kj)i ggennbgﬂyl ,angand- mWaWo%ﬁntdmwogamdiyU%ﬁan1 Ca)
an t ical is unsubstituted or
substi t u?%g%%%{géﬁﬂtw ce or L

The invention furthermore relates to the use, according fo the invention, of

the compound of the formula la, where - |

E and M are identical or different and are, mdependently of each other N

atom or CH,

'R21 and R31 are identical or different and, mdependent!y of each other,
are defined as above under 1. to 9.,

R22is1. a hetercaryl radical from the group imidazole, isothiazole,
isoxazole, 2-isoxazolidine, isoxazolone, 1,3,4-oxadiazole,
oxadiazolidinedione, 1,2,3,5-oxadiazolone, oxazole, 5-0x0-4,5-
dihydro-[1,3,4]oxadiazole, tetrazole, thiadiazole, thiazole, triazole
or triazolone, and the heteroaryl radical is unsubstituted oris
substituted once, twice or three times, independently of each
other, by ' '




three tinmes, independently of each other, by
-(C1l-C5)-al kyl, (Cl-C5)-al koxy, halogen, nitro,

- amno, trifluoronethyl, hydroxyl,

10

hydr oxy- (Cl- C4) - al kyl , met hyll@nedi oxy, et hyl enedi oxy,

.forrTyI acetyl, cyano, hydroxycarbonyl, am nocarbonyl

or -(Cl chi- %talr&dlxalcar bonyl . The invention
furtherrm{Q r ﬁ@éﬁ p the use, according to the
cO

i nvent.ion npound of the formula la, where E
and M ar el 3den(¢t§32) akybioff erent and are,

i ndepend 1 18 173 tpm

R31 arg ie-gujje(ﬁ RE)EF? d% h@'ﬁ'g'ﬁm gnal Iﬁde,?r-e qﬁde:ﬁ%ﬁdéﬁﬂ of
each ot hegach 9 rd@?"?"’ﬁéé"a@°ﬁbo@‘l Gatalky HO'QJ( 1-Rapalkyl,
is 1. a rmi_e(cqanga[uwdl cal fromthe group inmi dazol e,

1P B G Mo a0l o nedi one, o

1]-'\’5‘i 3, 3- ax hetaanatyd nadicalkfizml the Gromposiithe unsaturated, partially |

S TR B RATES e T e o

radi cal ipyridingsbspyrezined pyrimidingubpyiidariee, opgrole, furan,

twice or thidpRgnd) Wﬁﬁdaid@eﬁ)gr‘&%ﬁ ! XSXQ%OIE?CIQOXQEJ?@I thid¥ole,

.19 1.1 keto radi cal

- (Cl-2)- B@WPOF&N’QIEZO l& o - N R17) R18, in which RL7

. and R18 amhﬂrelthd‘h@ﬁfrdg radiedl is Qﬂ@lﬁbﬂﬁ@@ﬂ or8ubsaieed, once,

15

20

25

30

35

i |
" o) B M t"%% R e one, by, 57 Car
R24 is 1. a xhépér@a}’?l OP%ch : Jsr%l'mrt”lﬁ%. gﬁum:p félﬂuﬂifﬁ?@'iethw

unsat ur attdrodyribley:(CFR kA rEinABABLIK! Kihylenedioxy, |
saturatedrlngs ich are derived from 10 pytidine,

pyr azi ne fomgyli neaetyb, wnpdabwd@xypgrrhoovb a‘rmrmarbmyl or

“thi ophene(Crﬂ@a;ilabqpaﬂ;drﬂkmjm oxazol e [ soxazol e,

t hi azo or j sothi azol e,
het er oé )Hhelngt ‘glp‘f’iegybﬁs‘d%%tqspmt% ofris §HB§WUFQH ence, twice
once, twmhraertlmbsemdépﬁﬁé ntiyneeggdtt ethdrybpfF, @Ch Br CFa,

B he:” troOI_é\Crﬁ%o%“)t?}ﬁll or(g “% ﬁ%&yﬁ;g%iyl i

hydroxy (C1-A4)-al kyl, met hyl enedi oxy; ethylenedloxy,
f *Pﬁé“{lla/fnggﬁ th{'tﬁeﬁﬁ(&'é%lé%? k@ ’fﬁ(é? 35800 dordiR Y tBARE"ROSMon, of
compound S) 2 dlphenylammo- ~(5—oxo—4 5-dihydro-
[1,3,4]oxad|azol—2-yl)ethyl]-2 ~(2-methylaminopyrimidin-4-y1)-1H-indole-5-
carboxamide or N-((S)-1-carbamoyl-2-diphenylaminoethyl)-2-(2-methyl-
aminopyrimidin-4-yl)-1H-benzimidazole-5-carboxamide.

The term “halogen” is understood as meaning fluorine, chlorine, bromine or -
jodine. The terms “+(C4-Cg)-alkyl”, “-(C4-Ce)-alkyl” and “-(C4-C4)-alkyl” are
understood as meaning 'hydrocarbon radicals whose carbon chain is
straight-chain or branched and contains from 1 to 8, from 1 to 6 and from 1
to 4 carbon atoms, respectively, such as methyl, ethyl, propyl, butyl, tert-
butyl, pentyl, hexyl, heptyl or octyl. The term “-(Co)-alkyl” is understood as
meaning a covalent bond. Examples of cyclic alkyl radicals are 3- to
6-membered monocycles such as cyclopropyl, cyclobutyl, cyclopentyl and
cyclohexyl.
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2. phenyl and phenyl is unsubstituted or is

substituted once, twice 20 or three tines,

i ndependently of each other, by F, d, 1, Br, CF3;

-OH, -(Cl-C4)-alkyl or -(Cl-4#)-al koxy. The invention

furthernore relates to the use, according to the

| THETEHEe RP aridR® dgABER Wi trs AltiigeRYABH] BAd karbon

5- 0x0-4,
[ %togn A?O\aflal&hatb& ez'eyun) %@‘H}/ICFS@ hopdges Ry NelereoiFe ifinddPh the
- foritiula a*+ isndedersibodcas hﬂéaﬂhgera@ﬂicals which are derived from

ROy TRV i 4By Tndy. GO PP aBUrEos: o aazole,
Ttedrazeten Iﬂtadaaghmé iisoxazdidise,oadogholivani thigzbleoisatieiazole,
CE'()%&&@ @fﬂr{ée 186 @%&ng'tﬁgp&gﬁ%} e, Byridine, piperidine,

" pYIBELings) p!ararqzlme apwnrumhm spyitdizine, mraoie gishinglolss aingsizole,
nghﬁﬁ{e%ai’éﬁé’se ﬁlﬁhQ%er%ha' ﬂa{ln%lmgt r a?s%ﬁlhm%hﬁé” Oﬂutjnoxallne

branc and. cont ar ns
f pewpzoling gindglinen Pieidine, tiaznkernies, efgirazelfyh1¢3,5-oxathia-

”ﬁla&hlefz-@bddés,, Fﬁﬁwézol |, isbetoloriBs, y|0xaQ%EdFH|nedlones

hﬁ@ép o t ‘M%‘r‘tﬁﬂg‘%{ ogg{n eFFtF(e'l%ng%@ (1%1 éé) gy, 3-

c;aydinoxypyrkq-lz 4-duhn©31 $-awoe1,2; 4-tmad|azmlesbenﬂalznm?a,ycarbshne
t ,
Y SRRRGHSL ORIty SRSt SIR T Gt her

with the nitrogen atom and carbon atomto which they

aﬂ'ﬁcﬁnﬁh §§§hR@ ane Z"P&ﬁ?%gé‘th@?t\nﬁfhoﬁé%érﬁ 'é’i&m@ftot\bﬁich th.ey

nder st o as neani ng radi

a
2PE dBr PR $3%m SENES %9&%%%*% @131 3@%@1'3 lic” is

I Uhd@'éfdcﬁ‘i aBy izl rédﬁagagl \thchsﬁa@w@] efromt tier lepe pyrrole,
i SOX xazol i diyhe,

| B o1 BiroRdRgh RybRR, TRPiRe T nietyBD8) | pyigazine,

t pyrimidimgiol pyeszing;r i dipeeazipé,pepyizols, jpidazolee, pyrazoline,

pln@i@é%ﬁ!lr{ée ngélidnHln ﬂﬁ‘da%l c{qﬁ%zt?ﬁ%olé r@d?v!a%o!% %bm&ﬁdme
quin :
i isoyarolisinee, merplcdiae ne lsotblazra@zm |théa20£e nnolﬁpﬂ‘@zamlldme

plﬂgérhgm}%hnbr '|ﬁéé’id?é‘eﬁ1:a&8£6|@z Cﬂe%zuﬁrd%zéleS QiAdiHe: tHazole,

0 2- oxi des Xadl azql ones, | soxazol ones

ORB € m%&ﬁ% Rees, APPXEHLes, PHANSH a‘?t%”d'"e indole, -
stewsihytitscandlinet tetrélf}hd rcté‘E&ummlné;(lQ)q@ﬂbﬁﬁe Gé4jrazdlsyh,2,3,5-
i

AR Sk BEaIES, o fdAlonR, o hERolone,

- 08-hydese/plyeroe? dedichess . 1;!35415b(adqalzohs @rndRS- -oxat 1 2,4-dhisdiazole,
g 89%5 erSndMéaghé‘ etr%?ﬁ*éo Qvl’ﬁ&? Efe WRsHBAERD éc?ﬁ?/ s*x@étﬁu‘e@ by F,

i C rlng oF or nu
| G, GRs onfp@r St EoLasl ‘ﬁéanl ng radical s which [lacuna]

fromthe group pyrrole, pyrroline, pyrrolidine,

¥ he isse hEiEToany i B s ro ph IR unSaturatad opartiall
pystarated ner, c@dpleteigagatlirated ringsawhichdaree derived from pyridine,
i mdazolidjpe,,oxazol.

o BRER BB R erb®” Q6P i KRBk, Fricazole

i pypazdlez adxadbhes, isoxazole, thiazole and isothiazole”, is understood as
meaning, for example, compounds such as piperazine, pyrazoline,
imidazoline, pyrazolidine, imidazolidine, tetrahydropyridine, isoxazoline,
isoxazolidine, morpholine, isothiazoline, isothiazolidine, tetrahydro-1,4-
thiazine and piperidine.

The term “aryl” is understood as meaning aromatic hydrocarbon radicals

- having from 6 to 14 carbon atoms in the ring. Examples of —(Ce-C1a)-aryl
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t hi onor phol i ne, indazol e, thiadiazole, benzimdazole,
qgui noline, triazole, phthalazine, quinazoline,
qui noxal i ne, purine, pteridine, indole,

- tetrahydroqui nol i ne, tetrahydroi soquinoline,
1soquinoline, tetrazole, 1,2,3,5 25

?Faatdau@@rézshawﬁ XbHEYI, f?:?ffaékéﬁﬁleor’lena;bl'ﬂﬁ%laéﬁhoﬂﬁhaphthyl

R S et AU et BRY¥ERRS driphenylyl, anthry
ceratlifooemyd) Biphanylyl tadicls)| aaphyt adicalsuaadbshi patiedlar,

S PP e B O R P AT

tradicals; eorts suhstipded oakeyor nsaeuthan enhcer pnecﬁmalblgt ahge, twice

- SRHHE Gfhes B?‘?’d%‘ﬁ?cﬁhoraﬂ?feg&{t' P4ERal sr ?)'?%f%)’éﬂlg 'bp'%adlca!s from

hpospiier, iy, in poricsiares(CoiGarslis +Sbraaraléony, i
tdrfgabe -?O#Oﬂiﬁﬂ(ﬁkyazl%SQen | SitreN 4&tinb ORMuBROMEMYN  H@roxyl, -

SRRy SUh1 6 doidroRgrol | B nd ol or

7-tZ%hydth»@emyyrIn@btpﬁeneidloxy,zcéthplénedi xamﬂhyldl BEetyl, cyano,
TR oo, o Gy, oo

"rdreyioXxy. i enaytebsnzndaxyasamd: atetnagobyt. o Thei samedrappliebprin a

- rc%‘f’fe%%@dlrrgga\‘ﬁém}eﬁ'r @@é%ﬁ}p%} ?cl‘?\‘r 2@6\ Ica?ﬁ naé hé‘i‘ary!aikyl or

pnggarbonyhpheiglkyl rﬁslcaés(arﬁpl ) maﬁ@p}ﬂrhpenéﬂoand also 1- and
—ﬁéﬁf'%?hfhethyb' mhegy lany, 4ft9bh§ﬁﬂ?1ﬁ4ueﬂh Qh@hgfﬂdo)‘ény[methyi

| é‘g}’ﬁgﬂﬁﬁﬁ am%ﬂ%alreglcﬁgpr%ﬁ forgg%@r aﬁgnzyl UOGED and

ephitiopinethyl radiealylwhieidiacasabstitateay, &rﬁ ¢ ag)l aoiéty, by one or

e R T N e

pﬁwahmlabﬂ-y Ineaod Hme_ibylbenzylhrébsobumﬁmnm 4-derthiutdbenzyl,

-?{]o&ge“ egl”ts Sﬂ%cg@&ren%efp%’n%)éth?}bﬁ’r&?l R 51408 6., 7-

i'n part

'a("@1 mthan &;naph At 300k ey B 4 by 6r-cT @nd B-methyl-2-

t Obﬁnzﬂa}a@mﬁb ér'u?q frgr hﬂWIﬁféthyl rad|cals which are
ydr o

SRR TR B et TRy, ong ot (vl Fcioas, n

Z)dntyu:lnwyeJ(BVQ) albhy | endibals(y, fopt hkanplei odymethoxplyénzyl,

%%é’ |¥J ez a?’gg%xéfﬁ?étﬁg%enz?g'h eﬁ%ﬁbgﬂﬁi%n gloxybenzyl

@é\dz@ lrantﬂlombewblrytrobmmyl sacmﬁalapm eample 2, 3- and 4-
I SBE AT iR Riddle r%’ﬁ’?‘g""ﬁel 0% pRd gty 2-
B pae; chieronssryl| adediaeoberzaha mentaﬂuorobenzyl and
Znﬂlmbh”féﬂlh éﬁwl radicals3-foRRsta [resvd V-mEuBiméehdibenzyl
9 fI ren I ﬁUbStll tuted arylal kyl radicals
%ﬁ?%‘ UyDRGYEY!r adi cal s and  napht hyl et hy|

rad| cals whi ch are substituted, in the aryl noiety, by
q'?%l&i‘%)dEgF Em?é Eﬂ%@)rﬁafcago ﬁ@gbgﬁfgﬁsnfzgaﬁ g%tlgﬁééearm the 2
HOsHiohy thee ﬁz@ﬂS,ItIOﬂ- orsibieud posisiony Doublyt substituted | henyl tan be
%Qbéftﬁféc?: rF e ? p%isﬁtoﬁ' 'iﬁ‘é?/h t}gﬂ% thg 2,5 position, the 2,6

ent amet
posmon the 3.4 posmon or the 3,5 position. In tnply substituted phenyl

radicals, the substituents can be located in the 2,3,4 position, the 2,3,5
position, the 2,4,5 position, the 2,4,6 position, the 2,3,6 position or the 3,4,5
position.
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and 8-net hyl - 1- napht hyl'net hyl, and 1-, 3-, 4-, 5-, 6-,
7- and 8-net hyl-2- napht hyl net hyl benzyl radl cal s and
napht hyl methyl radicals which are substituted, in the
aryl noi ety, by one or nore @g1-C8)-al koxy radi cal S,
particul ar -(Cl-C4)-al koxy radicals, for exanple

Hr@tmybeniswma% wnhneegmrdtydovhﬁb%i?ylylradlcals apply, in a

cgrr@b?&‘uhﬁ? g@?@éﬂzyﬁ %n\%ﬁrﬂ léaﬁged' olz%f%ag for oq;xample to

eRRRPYIENS fad@l'ﬁlsamlqh Cﬁhtbeapmseyllt fohwlxabmle,ya‘zs 1,4-phenylene
radi cass, 1f30 hw @en?ﬁn@ﬂ oaglélllgﬁ bENZYly  Particular,
pQHF‘BﬁPU%W& zyl ( %H"FQHT)I uoﬁ“’dﬂTet hWQTBﬁQfWethﬂdl calGi-Ce)-
f atkynepheayl3-in aﬁéiméulai" ﬁbﬂﬂ/‘]é%@hléng Ssubst | t%t‘ a?"i’]enylene— |

p@n?ﬁf %&éf‘iﬁ'ﬁg’éomﬂ%ﬁ@%%(b@ﬂﬁﬁﬂsﬂ?e%ﬁﬁy hand Bla%mé@nemopﬁ@yl

2 position, the 3 position or the 4 position. Doubly

t tut ed t
MRS e
39 aomonpsyphq bl pe y4:yqzitcs atonoatiosysteen Jagingofrot 6nto H4 ring
tMelhhb{e@ Wﬁ%hté{?rﬁﬁnﬁhfgﬁ,ls 4r43g+s %?h%bﬁﬁ{iﬁ@%uggt E'F MR mbers.
pE§'?'i“Plﬁ§ o ﬁ@ erogtoms syet NorD andk 2 I smveeali hétematoms are

| Zp&sénpdbey ety 6 iddrical ér Elffelﬁéﬁi' He@é}oaéﬁ rgﬁiﬁal%oéHFFQfsﬁ be

%H ard to he ar fy
corre ’d{) %%Fﬂ%? h"f"boﬂ a‘i”@ i %W@&l@dh?e times,
i id@nﬂn@l o difereph esditals dronathe séries -\Ak(cqlcaqajlkypein particular

M(G?@Q?eallﬁgrp é@XgTEEFRPxﬁ @EQI%P kﬁ’yﬁ‘*) @Rom halogen, nitro,
p'lﬂ( c)bl a?" @r?iﬁéﬂw,enéhéml (hyeBEMy-(ERCy)-alioyl] such as

rret Q%?E?ZMM 3@%@@/ H? W)@ﬂ&ﬁ)&?@f' metUdid S fmyl,
) Qe%/pr Xycargonyhy ﬁ%fmceﬁfbomﬂengﬁeﬁe)eﬂKWarbonyl __
apitbrwh Wmﬁypbe@g@ybenzﬂé}@ 2R astPazdMat %@él‘b&bl F%Virfbgfrom

d
S EEVR ph8 rieinbE o BBy A ey iyl aRgmedis sedica
twhich qqn.t@ns rierded onwhi ithpardiculrnts, 2,0r23, Blenficall ob different

t_het

ISRt 4 ST o ol B o

% K4pin pertisulas 4 taod, identiealeon diffekend subsijtuents from the
seribs ak-(C cap)-akylo ke,-ca Q%Wgtﬁgth”%ﬁf&heﬁDﬁ?& NARR™),,

ﬁiqﬂrpﬁ@%@ T F e R iyl B (G -G llwh 1 HG 1 alkoxybarbonyl,

e(¢l]-pBenory,Kydnzyloxypavid Ib@leW Paﬁiélnéw pﬁéfébably, heteroaryl

ticular -
h%% n‘f&%ﬁ’ 1 S bllel o8R! il Saing ) Tomy i 110, ring
Qly?:, (rcmamat)ﬂaala@-lmemberechm smmbawmhbmbcmc aromatic

| lad]?ééir\%béﬁtébﬂt?i% 3 i%ﬁ“%’ﬁ%eﬁd?ﬁéulap‘i %}yb eRRAiWer different

0 cyano, roxyca

ﬁ'[%%@ﬂl?o& (@I‘B@éﬂ @I awsk$ candoshigh, cantbe kabstituted by 1
pg\eﬁl gslﬂﬁntl@ﬂ névl diffErRE Y8 betitditls HRSMAER YderiddeLRE2R, Y hikyl,
Halogeﬂ hygroxy? -N(R™),, -(C+-Ca)-alkoxy, phenyl, phenoxy, benzyloxy

and benzyl.

The term “heterocycle having from 5 to 12 ring members” means a
monocyclic or bicyclic 5-membered to 12-membered heterocyclic ring
which is partially saturated or completely saturated. Examples of
heteroatoms are N, O and S. The heterocycle is unsubstituted or is
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51to 14 ring nenbers is preferably a nonocyclic or

bi cyclic aromatic radical which contains 1, 2, 3 or
4, in particular 1, 2 or 3,. identical or different
het eroatons fromthe series 2§ 0 and S, and which can
be substituted by 1, 2, 3 or 4, in particular | to 3,

i deindtitotald by idéditfoat et difehsiti Suterts oM dhe orslﬂbl'e?%arbon

&n@r’\@k%fzor (rﬁ;re?% al ko}ﬁ% {'rhéjé)é:sglﬁﬁltuentos have been
hgfefﬂrwq/ap@le @4 coahkgtion w(tBltheMetetdaryly calldadnid particular, the

pré%%%’ THOSE SHOEIHC O AR B it O iyt once,

alos ! @ Acealwiney %f@e firee @ foor irmaa iy idemstided og different

pRididasifaim méséfwgbﬁ(cq%fﬁ%llgzrl] @f@ﬁé@%lé‘“@%@ﬁ' élRyl -(C+-Cg)-

mat i 30 radj cal _whi

ke Bufor exagpley (€ 4Enk Akaryo BUGH a5 repthoxyepBeRYI(EmTa)

f alkoxy,hiorsexarpleNoe Rz, Shattexyihickd, ¢tilod¥h, nitro, amino or

ogblartufi, Helar asha@%%?ﬁt%tg' 5t el e saisleh, e
. hiyefeoogyiclic -migRbY) 2(CrCelaliog) -fat keraynplehe(Q4-C,)rdiRyloxNch as

ey B e S B0 o

bxafepiecenzyb Mikegen heterocynies car dldtebe poesaritias Niaxides or

W qbaﬂeiina’-i?rsb!t@' |y saturated or conpletely saturated.
0

15

Exanpl es heteroatons are N, 0 -and S. The
heterocycle is unsubstituted or is 23 substituted by

|Ebemtmleal?fwewefmermn%ro%ﬁhﬁrﬁo\ﬂririé@mﬁe% tg?'gﬂ? ritlg_Mehtbers and
JRtyoR PETR, 1B, Bno 2 MRaCmaBUS, octirieal  ghicn are

- darivedhdranet pyoeley | furandi dEbphéme,pémidazolegr pyiaaele, oxazole,

20

- or. nore 't

hede R, Citl;l'!ézo'ié ”@ofhﬁz%‘l@sfétrta'if)%d ‘?Eécg Qthég&i?%@g-eﬁgxﬁes

orice *onc
tiiggloges.f &aﬁadtameswlsoaamlpaal exadiazdlidinedione, triazole,

or exa

é’xﬁe{ 8&%16 Ginealgs.- (ridips, - pyrazine,

nasitealzgef fs@ﬂ‘sfth%cﬁeb%i’r’ (_@Nca | kol n(g?) -GXETRE §-alkyl,

IO s diobgen

- gykiodiginef endodecdspindolee ridd-ole,, pHibalagis uMneh%bQGﬁlﬁhne

25

30

35

AR o TR S LA et et ot

fused.bycycl gxa:s)fuaaackybr tgclohgplwlmsedcm)attm&ybf these

| EHéQé‘ro@ clegEPQMi’cu g&%%ncéjhé ygi%q\] o] %é ¥a§’ 8$r§t%t oA %yrroly!

n eny
F‘% Ff Ofybt 5Oy A% sdTadr aﬁﬁ\ellﬁl %'rpéisr@hd a%flMybede;enyl

otmmnaaz@lyuamnnﬁrmrdézéry!s forléxamBPI- St Zhﬂ-b? C§midazolyl,

4 nb
e B2 B TR SR o Byrityia B dmesn 4 aridyl-N-oxide,
2apyreainyl, iij ¢h oanJyrmdlng/ECQ-t Bowr By indely. substiuted 2-indolyl,

| ﬁ‘ gg%rﬁgfe | Sﬂﬁ%ﬁ@g rgeﬂ%@@ Z%bbqtgg%ﬁzg génzy'losx%/)f 6%oro- or
' f,&dgngmakaﬂmdcdﬂ; amney!zZomr Beindolyl,r4,8 60T -deteshydro-2-indolyl,

;é??g?éﬁgmfﬁﬁyrrbﬁrpx%z°|§n%r athaRe! 4di nediQNG isoquinolyl,
1-ox0-1,2-dihydro-3-isoquinolyl, 2-quinoxalinyl, 2- -benzofuranyl, 2-benzo-
thienyl, 2-benzoxazolyl or benzothiazolyl or dihydropyridinyl, pyrrolidinyl, for

example 2- or 3-(N-methylpyrrolidinyl), piperazinyl, morpholinyi,

- thiomorpholinyl, tetrahydrothienyl and benzodioxolanyl.

The general structural formula of a-amino acids is as follows:




20 which are substit'ut ed by F, -CN, -CF3 or

-C(O-0(CLl-A)-alkyl, 3-hyd roxypyrro-2,4-di ones,
5-o0xo0-1, 2, 4-thi adi.azol es, pyridi ne, pyrazine,

. pyri m di ne, indol e, isoindol i ndazol e, phthal azi ne
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qui nol i ne, isoquinoline, quinoxaline, quinazoline,

ci nnol i ne, -carboline and bgpzo fused, cycl openta
fused, cycl ohexa fused or bprgb@Hta fused derivatives
of these 25. heterocycleibfpartlcular preference is.
given to the radicals 2- M 3 pyrrolyl,

phenyl pyrrolyl, such as 4- or 5-phenyl-2-pyrrolyi, -
2-furyl, 2- thlenyl 4-im dazol yl , nethylln1dazolyl

o f a'heetx@n‘pn@ al:tdaadiffyer fram eadh other-nsﬂnenaihzaﬂl?lwhich within the

p%nfeh(ﬁ%? He ére?éem %Qp%ﬁdt%\‘tl is éeﬁgﬁétg%ilthi ct‘?%ﬁacf@ﬁstnc%adlcal

5%?H|3rmlapr%ﬂl When &° danotes hﬁractgu%tm radigal ©f amino acid,
2U's@d%| b'refe?ébl%%a@éaﬂf)'tﬁe 1cﬁﬁh@f)é'nstic %H%W'of the following

enz
T BSARG RYFUTI0G naLRInG Tagids dhaneoalaningnqyalipe, leucine,
4 jdoldicing qirraiyjalmné tylﬂ@@hwtryptophan serine, threonine, cystelne

N Rb . i v, Bt R o famit aci

2andi aspadlic mgid. Earhetnlaofmemngmce B pgivenoto histidimg, iryptophan,

" )ﬂ@ﬁ@?oy%ghiﬂe oéysggiﬂémrﬂbﬂﬁ&gﬁé %‘spgr‘e@ﬁjé OBMILHAY,! tysine,
3argiping: Al Xfmnq afpid cﬁnﬁiyaa)partm Qﬁlﬂam agditiomparpingl agigs which do

tbhbpfﬁlfcnh%ét[]bdlly tﬁld'ua%%dQ%rﬁin?ﬁMi g@%ld 2- ammobu}yrlc acid,
oo R B ocing ocnelal i e gl o e e
a4 dhB detetra hydrotidduirioliheetrcarixylid heacidn : he,3, lacteﬂ'tahyd?mso-
t t e ation
B AIE S oo ErE L. OB oo
athlﬁlmyllﬁ?aldne Wida-thiengbalanine, 2RE-bienydiglyeines t2-aminahepdanoic
Obciam ﬁlﬁe&ﬂi‘cdamdu drﬁxﬂ&%ﬁ& r %Qtéﬁsﬁ%%eﬂﬁﬂsolewme B6-N-

characteristic ra

obalhylivainea- anNﬂBe@iW vdneg| y onaling, an|W|qu,ne ornlthlne
| alsiboieucings Ol aallitieonitiReny | AlcRyHRSyIYSHE) S nmh ydroxyproline,

LA R B o [T penfhatanine),

ghotnephenylalatirk) hothorysieire, c hamiodysteiy taotdl abmotryptophan,

PEAAEREA0E, 552 R 8 D BB oyl B,

gﬂtﬁralnpr?ephemdammomap@nm ne,aaif, ut aﬁrarnuwr@l-phaUylamlnoethyl-
agRpidhie asigd- ﬁ&sﬂfgﬁ’éthheg AuBR M %Iaﬁl’ﬁé‘:h& HBordpRknyl-

occur nat ral' anm noadi pi

282RMeb Hpeopmnaaarﬂnam solussephsialanimey, 3-fluorophenyl-
Za@mme’;lm Biﬂﬂbﬂmma"hymlé\mh@, -éhl@k@}iﬁéﬁﬁ%lﬁhéc aﬁhﬁroph@nyl-

TeBnie;” ER TN BRI TSR, , ek, o 5-uoro-
zmpbanmmetbomwmmhmnyhgﬂhmnm sulfered méthicriyd )salf@xlde

SORENEAESEIORIAA TS, SRR s i LA 4 e

~ saiecalsp rﬁ?éefeﬁeﬁlecthwmteustm mmmls &f smineebid whishrare employed

35

Na STeR A I TRPE W RAH Uik & Scid3AUhiBH DeBbr nfuRhily)iaR8 also amino

~acids which do not occur naturally, possess a functional group such as
amino, hydroxyl, carboxyl, mercapto, guanidyl, imidazd[yl or indolyl, this
group can also be protected.
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20 al | oi sol euci ne, all ot hreoni ne, allohydroxylysine,.
4- hydr oxyprol i ne, 3-hydroxyproline,

3- (2-napht hyl ) al ani ne, 3-(1-naphthyl al ani ne),
honophenyl al ani ne, honocyst e2fe, honpbcysteic acid,

honot rypt ophan, cysteic acid, 3-(2-pyridyl)al anine,
3Th3 Hyﬁl’otgdthgl groiups, meh%mycusty)h')aiyanl peptide chemistry, for

-am ARR JroEmio TLARE O IhJLELRAE! e, banpyiovcarony @),

phBYiR W&ﬁth HBoa), {$- ﬂuqal@ﬁlmmy(:aﬂb@nyheFmoc) allyloxycarbonyl
3(Albépf@li9h@>f')/{he A aﬁndeffr‘ ygré ﬁpfﬁw fi‘llr'a?nfd?ﬁ'ryl acetyl or

3; £l h
olrifiu 5%%%@ %F‘ila%‘?: Qféhe@JMFmeo&Pfe%ﬂramlerh%gﬁ are preferably
dused razpheitatile mbreting., gré}uﬁ@fékoﬂ’ﬁ@rﬁd éb@é”\ﬂﬁren arrm] imidazole

| al >
I DR b R P sitiis i dotiva Bieeot el BIrpiedy, which
sisl eowilajed 8 the sifrERIidE(TIMNERIA,) 2ervel] ¢br @k@nplescas the

oot o PectR i, FABEBE i Fopp, JTef el CEh B Sinates

cPRtrgaain iadhe peesende ohbages swteas aodivon hydrbxidshi ch
occur naturally, and also anmino acids which do not

cur natur [ 1y, possess functional group such as
gy ﬁ/f thgaf%w'?@ |, FepBddb@requrapated as described in

i pﬂtdﬂZObe]!GHtfoh@dW 01 /0030 a9’ PHD 0%30??‘450 THe starting
P ﬁ%’f‘% fﬁls tThe Lectltlrp roup ls( ch are

cus [ QﬁtF CRefcar ‘3‘ fAF XBQWRpPE can be readily
grreperad m@ngmetbedsknm\lva frone tHealiterdtups, o ,
benzyl oxycar bonyl (Z), t-butyloxycarbonyl (Bec),

9-fl uorenyl oxycar bonyl (Fnoc), allyloxycarbonyl '
Dy de ther pharmarslogical praperiesy pdich mreaavident! iarthe models

f@ﬁﬁwed a@ﬁtné l¥B-kinkbé f.hMg{t]@%C\ﬁhagbea%pg?é’d ﬁ'gﬁeéorﬁgﬁ%e with
Fhé SovartBRe sHRONBIENSR Ses SUfsb1d it haing epuplpwein aiatms of

au’alm ringeriididar inarbisoeiation withassans il Which: mflé\ﬁnfeﬂb hEesses
y?q.Sfelvatlve of the formula IV, which is enployed

he“sul f onam de formati on, serves, for exarrpl e, as
the group for protecting the |mdazole ni trogen,

WHeChh %?é&éu‘fi@&ls%c@h{ﬁ%% f%dme?%pﬁ% ?36% drﬁﬁgsttlé]r%d orally,

sod

esence bases suc
gUrrﬂg‘lﬂ?ﬁl@rbf rectallyr 6F ttansdermaliya amnblyl meane of epheuatdnasus,

deteartibedr, iftrapat 0
P DSOS B O e

t#-or can be readily 15 prepared
usi ng nmet hods known fromthe literature. Due to the

P FOERLO 4 B e S o
m§@mnrﬁeadvmgdmetelaas¢ tonet bempourdtafahe foandlae 1 or la, -
koHEtheL %fh A jzf%#‘rh%@@uﬁcaﬁf?cuﬁlﬂféﬂfg 1! l{:@ﬁgu {elerated

forns o n part I N assoc!
Sé?'ﬁke’\ naﬂﬁe c‘H ref I%?ﬁfﬂpﬁiﬁt? p@fbeEssetﬁablpl agtive r corapounds,

Eheutupbgbmggmhrwﬁhfstmr MO dPabRerdrivie fhpﬁ{husﬁ&l&i{f

adm nistered orally, by In a atlon,, rec
transdermal ly or by means of subcutaneous,

Examples of suitable solid or galenic preparation forms are -granules,
powders, sugar-coated tablets, tablets, (micro)capsules, suppositories,
syrups, juices, suspensions, emulsions, drops or injectable solutions, and -
also preparations with protracted active compound release, in the
preparation of which customary auxiliary substances, such as carrier
substances, disintegrants, binders, coating agents, swelling agents,




L

25 intraarticular, intraperitoneal or intravenous
injection. Oral or intraarticular admnistration is
preferred. The invention also relates to a process for
produci ng a pharmaceutical wgich conprises bringing
at. | east one conpound of the forrmulae I or la, 30 ,
t glidamitsr omiubricaniy)dfvesags, Garbbierfélﬂé; tzafd %o@bﬂlzers are used.
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atitigriesdsm ocadhoxitd, at:garmubstimm lacivse,a nsariritabl &and  other

f gpgélfsortafbd ik Sﬁrﬁfé'iﬂf Ogelaﬁﬁa@éﬁgh&e @%éa%cg d&g ngé)ﬁves

répar at'l on
sa@analcam \é%g&tal@lealb, stetbpetcod liver ofl oyurdiowwer e, groundnut oil

S@p@egaﬁ]@rmew@ﬁw&% Igll}lébF%ﬁd QSéLR:'FISas %fBHk?\n%‘?ér and

ons, - an al so preparati ons

drops . or, .i nject e SO
Cﬁ]%\y&if'fv‘ & ﬂa&rﬁcv%lcgmlﬁo SHeh 281 glysroli Fhe fbarmaceutical

ppepmration agé prbieedbly Lﬁb@ﬁ@éd’ amxiabr*nﬁféfteﬁétpﬁ @a;@age units,
subst ces sin

car er nts,
o U, GorC a0 phtairing Bl Ftie wonahRnT Bupdrioyr dosé of the
| abmipoand sif the dommilad sacesvding ¢odhs imvehtionl ibtHd zase of solid

SEBBEC oy’ UL SERLEY ol U YPRE Bits o

t swmsﬂweso&hm@osa e bealp teatout J00AMIg cpreferablyfrpmsabout
{ 806ng Wb 300G Shdl, indRbAdsd ofhiéctitn ﬁutkdﬂ{so@earﬁﬁgulgtﬁ)rm

derlva |vte§ &E%J %n veget a S, suc
| R dp agppt QG Gl Yfrog? 3had-12 Ma 1o 104 mge Dapending on
otHe, a@tbjlty&ifhhbmm LM@%ccﬁiﬁ@inEQbV[ﬁé%rmﬁfdéh crlasHaily UBses

Wﬁg’spﬁ%%%ﬁgﬁ?ﬁ% b RSB Bt S P RER R Pier B 87 rom

@t ) ;ngpiodififiorag, aredindibaited firerezdingrardadutypatienittaf about
Wri 'R Qﬁ%l | Hoﬁfé%? H“éﬁk% SHiol/Bf dgy H;‘&f%ﬂﬁ?élééjﬁ%f,ﬁiy be

art cul ar ose of 0 conmpoun
a@@@rp@rlage t ohe ¢kaily iaset can. be radnmels@red eitharoby aneans of a

d@ﬁ@@@n%drﬁtmﬁ#ﬁ%’%nﬂﬁ thaFbih of &% tH %sa%é’eﬁﬁft 6P8f Several

sitories, this ca

coaaler 696ae. LR 6F o yenti ehbdin mabini, admobyatgn of

asubdmdeﬂideseasEpm‘deltmnéd @iteflg)t i ons in anpoul e
form up to about 300 ng, preferably from about 10 ngy
to 100 ng. Depending on 15 the activity of the :
chapoude, amrasrepatifoscopinenethods FRAB-MS, ESJ-MB) are used for

g‘(’?ﬁ%ﬁﬂ"ﬂ{ %pg'ﬁéﬁgﬁt& ?Qnﬁ%rétﬁréﬁgf% Hﬁ88f|nacﬁ$[do¥§%6:entl rade;
e denpteareamy tﬁmn&réatre rifroan 22461 o %@%G)eﬁtbb@evratma which
7&}eh@emammt ex W@ded&r cdit&indab the vaStofiRiry léoPlOéﬁt?ons

oo BWERHER & et dingfidn R EsRLbelowavidn o gl %?ﬁsiénfp és.

adm ni stration in the formof a single dosage unit, or

 of several -smaller dosage units, or by neans of t he

mul tiple adm nistration of subdi vi ded doses at .
predeterm ned intervals. As a rule, rrass-s_pectroscopi c

nethods (FAB-Ms, ESI-Ms) are used for 25 determ ning

end products. Tenperatures .are given in degrees

~centigrade;
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- minutes. The m xture was subsequently stirred g 35C
far .15 mnutes. A solution of 50 g (0.209 nol)

N-benzyl eMycar bexpyirpL - seri pe (1) i -héglg of
acetoni“trl | e “was—then=sl add b mﬁé to _I/h’

- orider I-{oﬂerm nate the reacta on, the reacti onogol gtion

- N-|benzyl oxycar’bonyJ/Npl ne-p-Tactofe (2')’

45% (see al so gN

RT denotes roomtenperature (from 22C to 260) .
Abbrevi ati ons which are used are either explained or

~correspond to the custonmary conventions. The

invention is explained in noye detail below with the
aid of exanples. 27 . Preparation Exanples A 1.) -

.Syrgda%m@h Ef(arhbfésam no acid (net hyI (S)-2-an no- 3-

di phenyl am nopr opi onate (5))
N- Benzyl oxycar bonyl - L- seri ne- (3-1actone (2) 54.8 g

(A.1209ymthegisof ofr i ptheny| phisphi reidver gnetapendSy-2-amino-3-

AChyBndk P BERHBHEN | & "Gl oding ol st ire, 36,4

(0.209 nol) of di et hyl azodi carboxyl ate were 15 added

drooY 573 eTperature W T STAaCE O 6

mi [x® Sieh tOeeNie te er'ﬁfzurmﬂmd not j s€ abg
-35C.,,The mi xt#e was thef stirred at 5C foryI2NKZ

mgdi um pressure ch t ogr aphy patoHgl | i ca 20

as freed fromthe sol vent under reduced pressure and
t he crude product purified by neans :
(D ASCHMeDS/ 1). 20.8 g of MeCOH

obtai ned after 4t h t had been reg?»&esq
h. 1991 (70) Hin f| ne
needl es. Enpl ri ceMeforaul a C11H11I\IO4 =§21.2; M5

H NIVR DVEO-T116 43 2y =

(1 H, 5._-10(s, 2H), 5.22 (m 2H), 7.45 (m 25 5H),

. d J =9.8 Hz, .1 .
%%g)ef‘(zﬁ@n’fﬁ"f"@?%ia#ﬁ@ﬂ??;%ﬂaﬁ@w @Dphenyl ani nopr opi oni ¢
4.8 o %.208 nsol) of (rmheﬁyhpmbbhmé Wwerd ispaadedan( 800 ml of

TRl 15, b Wb sled dOWIEAS B0 D516 whie

- 2Agluding: melatwepﬁﬁemgt(&z\%@ put) bf eliethyl aeadisadfoxylate were

"%\3"6 %‘%‘fe 5??%&&']’8?5% %E‘X ‘?ﬁ‘e %p'abgfc{g@é 18gtes The
r?i"&"@ WQ%SUG\BGW@MSWémﬁtm@& 16 amnHtes3-A solution of
5ol erwlzemrﬁ@lpr @Pi PbEnARbE caroriyRL esémfeal md u@f B0 ml  of
S Hasigp Sogbpdded m@orew%%t%ép pixtufe gigen that the

(t@Mﬁ@raiﬁbe dida%ot(rise abde —35°R Tra mixttde whs 3hémstilret)at 5°C

4f0|9 1§'ﬁ‘. Ir? '6|)rder]tg tgrnqi'n('a?é tl?é_qeac%ib%?tr‘en}ealctigﬁbs'oluﬁon was freed
from the solvent under reduced pressure and the crude product was
purified by means of medium'-pressure chromatography on silica gel.
(DCM/ACCN: 25/1). 20.8 g of N-benzyloxycarbonyl-L-serine-B-lactone (2)
were obtained after the solvent had been removed; yield 45%; (see also
Org. Synth. 1991 (70) 1ff.) in fine needles.

Empirical formula Cq1HysNOs; MW, =221.2; MS (M+H) 222.1; 'H NMR
(ODMSO0-dg) 4.30 (m, 1H), 4.45 (m, 1H), 5.10 (s, 2H), 5.22 (m, 2H) 7.45 (m,
oH), 8.20 (d, J = 9.8 Hz, 1H).

- {S)-2-Benzyloxycarbonylamino-3-diphenylaminopropionic acid (3)
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- 35

-y| el d

- Met hyl

(S) - benzyl oxycar bonyl ani no- 3- di phenyl ani nopropl onat e
(4) 6.5 m (89.1 mol) of thionyl chloride were added
dropwi se, at -5C, to 75 nl xf nethanol and the:

mxture was stirred for 15 mn. 3.6 g (9.22 nmol) 15

05.0% lieRByheoycel benvé andtone i{zyh\méwb@@ B?I%“tlﬂﬂigf%m 20g

3005 for
f2h. altier tiude  Product swéh) puwﬁetderby hmeand vsfinnsedianh-reesure

efifodiphl a8l TCHERatE: St ifeh EfRRane:
pddf i cRbbéh bweﬁééﬁ%)of 6fl aghurao &abemﬂ@gﬁcamqny!ammo-&
(dhp HSWI@W%B%E’OP%C%@ 8) Wetd obt&hdgdrer ife YohRRthad been

} oxycar bonyl am no- 3-di phenyl am nopropl onat e
iri ﬁﬂirﬁkﬂ@b A 3 e Mé Wi+H) 494
E‘\Mf D@?ﬁi t?mfs m 1&4&%@) 69(9(rpn?H)

M(mzsm)(msqm,1m)85 (d, J = 9.8 Hz, 25 Met hyl
(S)-2-am no- 3-di phenyl am nopr opi onat e (5) In order to
elimnate the Z protecting group, 2.7 g (6.68 nmol) of
tMethyzl (ﬁrbﬁ@d@@camwwmme—?( dphmylenﬂnqxopmﬂte (4)500

fﬁ 591 %@ ’P?fﬂ%lg cﬂn‘%’ é:ﬁE) 5@fw8?ép%§t)ﬁ§§ tclﬁrég\mﬁe at -—5° to
anﬂﬁ eurwaéwe wes stisedsiopd Sdquiansi6/g (9 22 mmol)
mfﬁbéﬁgﬂowda?bmylah%—smylﬁinBMﬂipi&ﬁ@ R (3)h%|ssolved

Th e hat Bttt el heh s Antbaa S5 wes stired at room
datrgleyaturevder f a | fusthed Bf houz?sngh)ahé.ftérltheatselvbﬁﬂs had been
AR S R e B od B0
96w c farbenatel asaniien.s purificatiore 7by 3anesss ( fH)flash
%?#er%atod*a%ﬂr( @@thﬁ tét% 7 § eldg 5237@@3(5}) oWield) of
mth g%bﬁngg"yxm A Q‘ﬁaﬂm dﬁ%hqﬂatl%mwm@n@far(ém
SElbpihaabfermm%i OYHINIO[ WM. WHMOMW}/MS iM+H) 405.2;

" Qg PO R P el SR OB 1. it e o am,

ﬂs%(msZH) 6.9 (m, 6H), 7.3 (m, 9H), 7.85 (d, J = 9.8 Hz, 1H).

Methyl (S)- 2—am|no-3 -diphenylaminopropionate (5)

In order to eliminate the Z protecting group, 2.7 g (6.68 mmol) of the Z-
protected derivative (4) were dissolved in 500 ml of methanol, and 100 mg
of catalyst (10% Pd(OH),-C) were supplied under a protect_iVe atmosphere
of nitrogen. The inert gas was subsequently displaced with a large excess
of hydrogen and the mixture was shaken for 2 h in the hydrogen
atmosphere. In order to terminate the reaction, the catalyst was filtered off
and the filtrate was concentrated. 1.65 g (yield: 91%) of methyl 2-amino-3-

- diphenylaminopropionate (5) were obtained.

Empirical formula C1gH1sN,0z; MW, = 270.32; MS (M+H) 271.2;
"H NMR (DMSO-dg) 3.45 (s, 3H), 3.58 (m. 1H), 3.8 (m, 1H), 3.95 (m, 1H)
6.9 (m, 6H), 7.3 (m, 4H).




Met hyl guanidine 1 Hydrochlride O NaOEt/EtOH, 6.5h,
reflux 2-(2 1.-D nethyl am no- 4, 4-di met hoxypent - |
-en-3-one (8) 100 g (0.76 nol) of

.3, 3-di net hoxy- 2- but anone wereggstirred, at 120C for 48

10

15

- redctioff without any qzt,_l,;gher ur|f| at| |r|c
forrml -Iﬁ
NI\/R( O d6) 1122 (s, 3|5i‘} E g 3 10
'1.22 g-Hy&Zimenol ) of sodi um were dissolved irn 100 nl of
- abgo °'ét‘ Noke e 20 5.8 g (53 nmol ) of .
.nethyl é?] Fhe o@ Qi ge apd 10 g (53 Mol ) of 1-
di. e , 4- dhopt eny- 1- en- 3 one (8) were

_ heeted at b0|I|ng heat for104 h/ n order to terrri nate

h, with 90.2 g of N, N-di net hyl f ormam de di net hyl acet al
((A:I@Syﬂtﬂe)sqs Thef neHehanieéteydy rbwapaféiﬂne%L@@fam t he-(2-

T e e

cool ed, 10 spontaneous crystallization occurred, with
this crystallization being brought to conpletion by
adding a. little heptane. This resulted Il\ﬁthﬂ.lal&maiﬂe
crdde . product § (y| el d 90% whi ch was ft! hé@eed

9H)|, 5.897(d, J%* 15 Hz, 1H), 9&9(d315Hz .
14-( 1, 1- Drrethoxyethyl)pyrlmdln 2-yl] et hyl ani ni (9)9

adced W th stlrrlng tB this | ution, which was

|ch vvas obtal ned in this way, was used for the

suﬂ%@ﬁieﬂ@m@aéﬂ dimathexment-drgn-3ane ()t her
pmoofgl (IP?G Wibl ¥ e, Q—dﬁeﬁlc&@ﬁuﬂéﬁ%he WeRNlikad ) gﬁ)lzo"c for

8. CﬁP(ﬁ wﬁ@eﬁ}e}aﬁw Qe %Fil)'“etb)/*ﬂse\@éw% ﬁ)m ). The

Snmaml vitith wasforidd duting tBe gactibrHvas €oBtifududiy téhoved

' 1frl(5%1 wiet ggeét%n %?)Iy ﬁ%’%/ ﬂlsﬂf—%}’%n QNhen the solution was cooied,

ksmmianeot& castalization eosiided] @jthshis ¢rgstaliiratipn dieing brought
[ f’o &émﬂjre%ﬂ%ghé’aﬂd‘ﬁg ?Ftil@ﬁ%@éﬂr@o ﬁg&’sa}’és]éﬁt%{:i*l%'ﬁg g (Perude

wer e

\/\H‘i’qdé'C§§| m’d]gO‘Vct)owhm was stbjested treagtion withaut anydfurther
WE .ﬁngﬁbnre was heated at 130C for 4 h. The 5 net hanol

VRIS bt e MAloT 157 2 A8 A 8 2

I NMRa(DMBO-a¢)t 4122 (s,h3H)b2e0 ¢ooBEY, dotd (50 9HNG.39 (d,

- TR O Fe RGeS s usi o ChES
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25

concentrat ed sodi um hydr oxi de sol ution. The
eﬁ' @dn%ﬁ'utﬁ%ﬁ%gyﬂhﬂh IRYifmetJIhiAg 6] m xture

1 2 g {53 mmol) of sodium were dissolved in 100 mi of absolute ethanol.
5.8 g (53 mmol) of methylguanidine hydrochloride and 10 g (53 mmoil) of 1-
dimethylamino-4,4-dimethoxypent-1-en-3-one (8) were added, with stirring,
to this solution, which was heated at boiling heat for 4 h. In order to
terminate the reaction, the ethanol was evaporated. The product 9, which
was obtained in this way, was used for the subsequent reaction without any
further purification. Yield 11.5 g (58 mmol, quantitative).

- Empirical formula CgH1sN3Oz; M\W. = 197.24; MS (M+H) 198.2;

'HNMR (DMSO-dg) 1.45 (s, 3H), 2.78 (s, 3H), 3.10 (s, 6H), 6.75 (d,
J =3 Hz, 1H), 7.0-7.1 (s(b), 1H), 8.30 (d, J = 3 Hz, 1H).




10 connection was filtered off an'd t'he filter residue
was extracted several tinmes wth nethanol. The
conbi ned net hanol extracts were concentrated - and-the

“product was purified by meanggof flash chromat ography

(DCM net hanol 9:1). Yield: 0.76 g (11 % . Enpirical
f @r(@:MathyGiAidbdMAG-In-M-WY-1 H-iR88le 28 caMfoxiid - E8id490) 2; ' H

- %2%%%9@%@&1,?—'f%’rafﬁh%w%ﬂ%«@p?ﬂr%‘%z?is%.n&%ﬁ??aw%e Byana
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|7—|f_3,85 g H)‘,4—|7yd_mz'(n@beﬂzc;iiéhc&l wgre hdld)ad_, ﬁl-hgé s(tiSrjngl,'tbl)150 mbof -
1705 iturig gid: Bpizmer ity vkl Watgly B IC fr . The
Bmetlane] whieh mas formedisiusicgshe sgactinnr was dempned eontinnously
g Lar Ao _
L BT 0 U BION i o conkedcoun
ma t§-| RiT8pliPn misiuFe ¥as| Daurediontey 20618 fdboanghineepH was
(a_?;mte@ &Daﬁﬁﬁ%%hﬁ%cogﬂ&/ﬁr&trﬁﬁd@%di%&\ Rgresresdlition. The
Lﬁ{ﬁ%ﬁ:{%‘te %gg_blgmm-’sugat& angd pqqdy?t Xwixture I\;%|O|c:|rha\zz\4rl=,aQ(?ormed in this
Sconneotion wasnfdtezed [ &Ff (@hdntiehfiltamresipye | waslioxtriicidd) séveral
g'ﬁr@%g q%@g ?%%ﬁ%ﬁrgll‘? ;MS% cémbmBHT NeHNAP eRMhGs 652 Edridentrated
2ang - e hprosiichoyasi mudfied 4by| ymeans i ofd dlashs-chromatography

i ' . ' lved in 1.21 of DWVF,
S AU iy e TR

s eI oty ol opysaasials (WeH) 4052 'H MR
(DMSO-dg) 2.95 (s, 3H), 6.90-7.10 (s(b), 1H), 7.18 (d, J = 3 Hz, 1H), 7.4 (s,
1H), 7.58 (d, J = 4.5 Hz, 1H), 7.80 (d, J = 4.5 Hz, 1H), 8.30 (s, 1H), 7.80 (d,
J=4.5Hz, 1H), 8.38 (d, J=3 Hz, 1H), 11.85 (s, 1H), 12.40-12.60 (s(b),
1H). -

c
a
(

A.3.) Bringing the building blocks together and synthesizing N-[(S)-2- |
diphenylamino-1-(5-oxo0-4,5-dihydro-{1 :3,4]oxadiazol-2-yl)ethyl]-(2-(2-
methylaminopyrimidin-4-yl)-1H-indole-5-carboxamide (13))

TOTU, DIEA, N; /® . Hydrazine hydrate
+* DMF, RT E/ " MeQOH,RT,24d
- YN \ Y
OMe NN _/<
' 11 ¥
/
Q Phosgene in @
O toluene, DCM, @
RT
o -
) — N A —
7%:\” Y. N, ‘}o(\N by,
HN N N-{ Y N N={
N O : N
12 / 43 AR




wer e added consecutively. The nixture was stirred at
5C for 20 mn, after which 0.73 g (3.28 mmol) of

- (S)-2-benzyl oxycar bonyl am no- 3- di phenyl am nopr opi oni ¢

10

-acid (5) was added to the sogqtion. After 15 h of

stirring, the mxture was concentrated under reduced

pswphém(lamfﬁcﬁz [P eli®y I Iy R dIB-4M0n-1HRIFRIBIdLE- | N
anlccﬁaﬁ;e was extracted wth a

s%?rﬁPavﬁ&Siamqf}BFP% IS &6 ydrogen carbonate in

- 05Megy t ¢18.64pamat)e aff RyD-ortolsmindpyamidihet-gi)-d#hindole-5-

%ﬁrpest BEFZ16) W% by g Lk BNED L Sihich .9 0

8 o1mel) af T @hboamd dg% aphigt6a4b sinhal) af géhyldiRCrofydEmine

A Y e O i v

wish. deP- B 95 (& . P60 (Sr2-bepzylaxyearaomdamino-3-
heﬂylﬁﬁun&;ﬂ'ogfbnw acs@ @Q v?aé%d@@ﬁ tB"%g gol@:ﬁ*or( dAftér' 15 jof

' @tnrniyg@n’%ranxtgreﬁwas gopéentllatggi ur*giegg;eq edlpr}q)ssunge @ge( Mvhich

Jitve 1@sidue wadtakeh)up B. Bufethol and the dhgdmic phas® wablexdicted

it 52 Satyraipd, splufion cof, sediym , ysUogeRFRbERAIR yin ofer o

neeparbtenioffo pypiodiudisn-After Yhel drigamidoplease dadbbreani dided with

- (mgsc%eny a%]&nnc;%% \jﬁ?ﬁz)tpgf metpl){ll ester of the tlge coin 'Z:d was
| 2i§0tﬁ ¢ ibyg@eans.- aﬁbhtharm%pgeaﬁhyoq)@rsﬂmaogeb(%

eOH =
(ﬂgh)mglqdusﬁgl(gg% in 10 M of nethanol, after which

Oﬁ i v %”?@%qe&p@ay@{\ﬁ%%%ﬂﬁéiw\% S5

20

25

- 30

- 35

| ZH*)((SFZJDl(JISenﬂérhnoM-& dtzzinochrbbdn I@th?@?“_qo (m 7H),

T NMR ¢DIMS Oats 2095 ($(b), pmem (8260 (6, 3HY)4.0851.58 e, AH)14.85

% C&ﬁiﬂgﬁwg T VAl aor ke BB, TRa-75t0 (A5, 7.50

denéhaliadi (d |~h=adf5 biz, 1 HAs$.06H(s oiel), dy853 fdhyJ 518 Hz,

I'd: 0.4 g (400
Sénﬂé. SHCH fdofr?!ﬁéalh%zqéh 98(%13 T S 520! 6 B (/()M+H)

521.4; 1H NVR (DVSO-d6) 2.95 (s(b), 3H), 4.02-4.58 (m
@,yﬁﬁd 'népmm'fﬁ'z 1‘—’53;')’/ Qde@?wa %(633113 5 507(39 |
(‘BD d. (HP2 BmdY ¢fd3- dlpher@ldrMmo 2-{(13-(2- &eﬂwlém(rmpynﬂmcﬂih#yl)
?rgoﬁ% 51c§%:on%|ilg.ﬁf % onlc Ec? {sl"ﬂ ms dﬁolé/eg]u& 1 g mi
amﬂ hangly )aétehyml]nclz e@ gwésl%ﬂ mmalhefyhydrazine- aydrate was

| Féddébolaﬂd5trféahh%?én\ﬁ@5 (kg3 200 rﬁ&er%ﬁfr 115 8f The
| j)l’%%%?l]@f@@ m g,g%gg§§§5§r%?&n%ﬂ fy rom tﬁﬁother liquor

v Nfllttation- canrﬂmra &azdan)ng @1 Uf\mdi%dldtﬁﬁ%m the
LTSI o i el okt DS oo
whiGhd: MeOH=F ng 1)TYield: rﬁ&gt(ne%yas stirred at room '
BRI Bt ELM NI H0 o= B2 M8 R) L 4;

"H NMR (DMSO-dg) 2.95 (s(b), 3H); 4.02-4.58 (m, 2H), 4.4 (s, 2H), 4.85 (q,
1H), 6.90-7.10 (m, 7H), 7.18 (d, J = 3 Hz, 1H), 7.20-7.45 (m, 5H), 7.50 (d,
J=4.5Hz, 1H), 7.62 (d, J =4.5Hz, 1H), 7.99 (s, 1H), 8.25 (d J =3 Hz,
1H), 8.35 (s(b), 1H), 9.30 (s, 1H), 11.70 (s, 1H).

'N-[(S)-2-Diphenylamino-1 ~(5-oxo-4,5-dihydro-[1,3,4]oxadiazol-2-yl)ethyl}-2-
(2-methylaminopyrimidin-4-yl)-1H-indole-5-carboxamide (13) |




10

15

20

25

" was concentrated. The oxadi azol one 13 was subsequent |y

i solated by flash chromatography on silica gel
(DCM MeOH = 9:1). Yield: 160 rrg (76% Enpiri cal

- formul a C30H26N8C3; M W. .6; M5 (M+H) 547.3; 1H
NVR (DMSO-d6) 2.95 (s(b), 3H) 4.02-4.58 (m 2H), 4.85

(@00 riJQI)(O 3B4AMLD) of N-Y S)R-di nylénihﬁoﬂdh drdzmoéar'ﬁény[bthyl) )

'Q(r?gm(e '%?mmoﬁ’s’wwﬁyﬁﬂ %??!f'" 'scaf‘ic”ﬁ%m‘ 8. 92(‘@), Jwere

$uls|pended—ln 2Q.tnl B8 n{ethylefie dhjoriti2, 2hd B220M sohftion, oflphidsgene

@1 iol?é@gm ﬁggﬁiﬁ%&»ﬁ%gb& (#]?? ﬁv{r g@%ﬁgtggx{n@ Wife stheing. The

(gxture ayasstirezd at peem teewpienaipre foranfitrther 505 h asd the solvent
%a%cédﬂ&%tr‘éf&)e FThe- dxad%bz%lénesif@z_m?‘%%éﬁzs%uéﬁﬁy isolated by flash
1)

Et er ocycl I C pargnt su

. n Ailge geh(REMNeO Yield: 160 mg (76%)
Erﬁﬁlﬁéalﬁbdﬁ@l@(% PO MW &= 846 8; (EOIMI+RP5 %ﬂ 3H2 S04,

SH N (S @mﬂ' v 5%15’,13 %504‘)5%?%;% o8- o 000

718) (B578R0. 45 (807 = rﬁ Hz2184 TR0y7.40 rﬁEBHyVQBEC(ﬁ.&U 4.5 Hz,

- dieying gc N &S’ﬂ?\/ﬁ”ﬁ%} gﬁtﬁgﬁ: iy, 8% TPL 312 OHES 148 (s,

dithel 24 6f (8(Bp ket hyl acet al . The met hanol which
was formed during the reaction was renoved
ontinuously fromthe reaction sol ution. by
h ?‘@mﬁtj‘% l&%’z"ﬂfqaép%léﬁﬁ -Hpase ikt ed down, the
801 Y Syathesies exf r agked \émrh@ﬁ% é&dhlelto(h?étﬁ IagggS)hf-ammo-&
Wer e evaporat e i, res in
?%@WW'H%@P'%@Q ﬁ)éla& dﬁﬁ%g 'f-;i ag's react ed
wi t hout any further purlflcatlon Empirical fornula
w 143, 21, :
%esgé of &% hit%g%&gﬁ*é') Efﬁe@ S g‘M??ﬁ) (2-(2-
megbyl(agﬂmwlmld@! 4ys H—bﬁpzmzudazo!e a_rbeg<yn05ado (19)b) , |
J =12.8 Hz, 1 H), 760(d J = 15 Hz, _

resul ting oroduct 17 was _used wi t hout any further

ification. Yield: 2.6 ¢ (4 Di met hox Y, etMhe py{lm
in- 2- yl)mat\bEI am ne (17) 33 g (14. 4=|ycmmmlr

was d | ve of ab ol e n ol
| N Ve to% %d’ hl qri di

d°2 014 4 mmol ) of ©
4- di we yI am mo- 1 1-di met'hoxylsut 48- - en- 2- one (~1ﬁ

OO  pomueses
2N H,80,, Nitrobenzene, HO,C N
80°C, 3h _ N/\% 150°C o \©: \>_<—/\
TN )!\N/ : ﬁ N
H 18 19 N

4-Dimethylamino-1 ,1-diméthoxybut—3-en—2—one (16)

300 g (307 mi, 2.54 mol) of methylglyoxal dimethy]acetél were stirred, at

110°C for 4 hours (h), with 303g (337ml, 2.54 mol) of N,N-
dimethylformamide dimethylacetal. The methanol which was formed during
the reaction was removed continuously from the reaction solution by

- distillation. After having been cooled down, the solution was extracted with
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added, while stirring, to the solution, which was
heated at boiling heat for 3 h. In order to termnate
the reaction, the ethanol was evaporated. The 15
(quantitative) Enpirical fegmmula C8HI3N3R2; MW =

_-183 21; M5 (M+H) 184.1; 1H NVR (DMBO-d6) 2.78 (s, 6H),

66 andhthe oA Weré@)/ap&a&?d (This resulted in 303 g of crude

e
RO eI AP Ph T wES ke g aehpubany fytnes Ryrfigation.
rﬁﬂﬂb)rloaf foreuth GO IY.] PYT3.21 IMS @MyH) et ftyl ami ne

URCNMR [BMSOTRE A B8 B T30, 110 s Fifa s om,

s3.Br(se8H) A8 (s, M), 5at9 (dfb),hhe 1B Hd 1WA 60 f J = 15 Hz,

T ﬁ?:tlon solution was carefully brought to a pH of
abou

t 9 using solid Na2CO3 and 25. extracted 3 tines
with ethanol. After the solvent had been evaporated,

inRARBIRE 1o BEhigkL2 g et ah R rpe U1 L e
ﬁglglqg%“ éi%%ﬁyi&i}d\m% (:imﬁ e;fgé ) m) of lﬁbfﬁg[ute ethanol.
(DB d6)4.2 nﬁm 86 ( afdihyigiihidinG 9ﬁy<ﬂr@cmbrme3 dad 1248

gﬁ'ﬁ? z-lelﬂ 1118%%%tl§g)@but-3—en-ljz one (H%) were
Hadstedy iwhileastitieg Stoctnebsolytion, wisich wds hieated3agb¢iing heat for

- Z@Tg' In %E éFefthérﬂﬁHétth}ﬁg' g‘u&‘? ﬁtecé‘trhgﬂbpﬁ)%%dév%ﬁéteﬂn%e

m nobenzorc aci d
Heawldag arodegd? a\faszuwd withgubary futheri nuriisefioanyield: 2.6 g
A(Elhﬁhtltbhﬁe)m xture had been cooled down to 0C, the 35°

e dRrBaL R peraahte U T2 PRSI 1 0auct

- vtasr\:mﬂu(nmsobcya)m A8h(s; hBid)re8.a0r aph3H), (SO (st hER0B.62 (d,

Sr3tHRe e S L8IUME () 2702 34 11 MR

'(DI\/SOd6) 2.95 (s, 3H),. 7.50 (d, J = 3 Hz, 1H), 7.75

(?Met mﬂgo?) gﬁte"ﬁ ca@:q@et{ﬁ (4&6: 48575'29 (1)5"'2 5 8.35

11%1 (545 mrs09 0@ ﬂgnﬁtj\%@eﬂwlmmmlg1rb21y8nsethwgatnh%|(( %)rwere
isddesd iﬂ 54 nﬁi‘df((azﬁ) stitfuric acid and the solutlon was heated at 80°C
P33 Pbe Befno . XhetI6e a¥adion i Snnad ) B¢ redtion
SBdtigmewab avairefolly b{‘@l?gf(tﬂﬂrmbhybﬁiabmm’ uismgdsolicdd NpbCO3 Hind

SRR S0k i GRLRGNKEF () SONLRPRES BRRBpRRE, the

zccmblned Idyledmxtrepﬁﬂytalded rthea tiffe pidehydertS ini 609 ofald $4.47 g)

E%ﬁj o?mﬁ%l é ma@go VNG, 91350125 (MR 38 2,0 DV,
H NMR (DMSO de 2%0 2.80 (s(b), 3H), 6.95 (d, J = 3 Hz, 1H), 7.40-7.60
(s(b), 1H), 8.55 (d, J = 3 Hz, 1H). '

- 2-(2-Methylaminopyrimidin-4-yl)-1H-benzimidazole-5-carboxylic acid (19)

4.3 g (31.3 mmol) of methylaminopyrimidine-4-carbaldehyde (18) and 4.8 g
(31.1 mmol) of 3,4-diaminobenzoic acid were heated at 150°C for 2 h in
300 ml of nitrobenzene. After the mixture had been cooled down to 0°C, the
precipitate of the benzimidazole was separated off from the nitrobenzene

by filtration and the product was purified by flash chromatography

(DCM/methanol 4:1). Yield: 2.66 g (32%)
Empirical formula C13H11N5O2; MW, = 269.28; MS (M+H) 270.2;
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_ammm t 0C. 0.5 (0. ) of

3-di phe @I arﬁoﬁléw?f-f*([Z (2> | am nopyr i rr?: oY R§ 1)-1
H benz da%l—%—%—e%rbdnyl - (S) - am no} prepreni-c—asi
(21) added to thi d V\,hol e was
stirre at room t enperamer e __l{(ter t he

sol vént and excess ammoni a1 had been eva,m@rat ed, the
am dei 22 was | ‘ated by flash chronmatography on.
siIici;a gel ( = 19:1). Yield: 0.43 g (89% 10
Enpi rijcal formnu H28N802; MW = 506.57; M5 ( M+H]
507. 2;; 1H NWVR d6) 2.95 (s(b), 3H), 4.02-4.35 (i

(9.6 mol) of TOTU and 1.6 m (11.6 nmol) of
et hyl di'i sopropyl am ne were added consecutively. The
solution was stirred at 5C for 20 nmin, after which

2.6 g (9.6 mol ) of

(S) - 2- benzyl oxycar bonyl am no-%- di phenyl ami no-

PHINIAR C(Dﬂﬁé@-o(sg)Q 8" dﬂﬁ?%o't d,If-%fH%6 ’(Hr BT 7.75 (d

stirrin cent r at ed under

- préstdridz, B, £.90HHCH =t14|e5 It A, 83bels, AHES5 18, J = 3 Hz,

| 3P ,28.90- gb(y5 (g?(ggsqu fl ash chromat ography on silica
gel (DCMI\/ECH Yield: 1.61 g (32% Enpirical

forrrula C29H27N7(3; MW ='521.58; M5 (M+H) 522. 3; 1H
IR BEMGIBgd@he 2bGifdifg ( block8 HlogethdiO drel, s3htheskid®- M-¢8)-1-

il 5
( ﬁ%fde%V'-?@gh‘eéﬁaT'm@ihsﬂ?239 r@?'a(m”bggﬁqf&d r’ﬁd& E
( Bébyimidadole-S-CBb8xabided@®), 1 H), 8.45 (d, J =
1 H, 890 (s(b), 1H, 11.85 (s(b), 1 H. 35
N-((S)-1- Car banmoyl - 2- di phenyl ani noet hyl ) - 2- (2- met hyl am
i nopyriimdin-4- yl)-1 H zi m dazol e- 5- car boxam de -
(22) 50 m of (absol ute) t hanol were. saturated vvit

—

2H), 4.85 ( H) 6,805 7.10 (m 6H), 7.15-7.25 (m
5H), 7. 40 ( 1;% §P>, 7.58 (s(b), 1 H),
7.68 {is(b), 1""H) ~o6-F. 1944(b), 1 H, 8.40-8.58 (m

2H), %3.10 (s, 12H). 15 Phar nyaol ogi cal exanpl es

| KB-kilnase ELI SA: The activity of the | KB-ki nase was
det erimi ned usi ng an ELI SA which conprised a

bi oti nyl at ed substrate peptide, which contained the

N LR LN A0

aoanboogl]-(Sramind}popidide a8ith(240d Bi ol abs, Beverly, MNA,

L?os%c@ﬁ?/frgﬁ ﬁo \mé' @{iﬁ)ﬂﬁ‘n@%ﬂﬁ, C?lﬂ {PI?_H;I benznmlﬁlazole-5-

ma@rhowlmoacldz@&) O’Vﬁréndiaﬁ@h/%d)dly aﬂonml af D(MlFoaﬁemwmch 317g

i ot'i n-bhi ndi

s eﬂb 89"%%#‘?'#@#) TResbluioniwas 5ty m%%aaé&?wfzfémm affer yvhich

O;@B ol AT P hrited %Cﬂhﬁgl 18 'nﬁ}goﬂ df %@h%&ﬁ@r@ﬁﬁﬁﬁﬁ@were

t D& @i d(%6 namshangfir df sgm-bonm@ﬁ}damdrqnbmmdﬂa-dlphenylammo- .

SHroSptiéna}tt: %Cpcp?g)pvf\}gp dde& 1o .t”H\fF {g ﬁ' of stlrrlng, the mixture was

concentrated under reduced pressure, after which the methyl ester 21 was
isolated by means of flash chromatography on silica gel (DCM:MeOH =
9:1). Yield: 1.61 g (32%) ' '
Empirical formula CagH27N7O3; MMW. = 521.58; MS (M+H) 522.3; -

"H NMR (DMS0-dg) 2.95 (s(b), 3H), 3.60 (s, 3H), 4.19-4.40 (m, 2H), 4.90
(9, 1H), 6.90-7.10 (m, 6H), 7.25-7.35 (m, 6H), 7.40 (d, J =4.5Hz, 1H),
7.60-7.80 (d(b) 1H), 8.05-8.25 (d(b), 1H), 8.45 (d, J = 3 Hz, 1H), 8.90 (s(b),
1H), 11.85 (s(b), 1H). B




In order to obtain the kinase conplex, 10 i of Hela
S3 cell extract S100 were diluted with 40 ml of 50 nM
HEPES, pH 7.5, brought to 40% wth 30 respect to

-amoni um sul fate and |ncubat§51 on ice for 30 m nutes.
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The precipitated pellet was dissolved in 5 m of SEC

bMt(f( 1(c§é}bﬁMdvEEFa$pherWTbrﬁ:rﬁ>etHylw @Hethg}a%uﬁwg\?@mm-zl-
hat’e trif d |

T EOMG e R

TB@ nsladi{adsohse) ﬁmﬂﬁﬂ]cﬂnﬁ@”easéiafétédi vﬁﬁp@hﬂﬁémﬁ T, 05¢

sﬁdeﬁﬁﬁmﬂ' ch h?ZB Moy i 1A el WerHin SRR TR Arv)-1H-

abenzimiddzoleas- wbom&!]etB)aﬁm#ﬁ}moph)rm atidw21) atas added to this

Wu?{g aﬁ&%é v@rﬁlé ?rﬁs g‘@ﬁ}%&' ﬁ&é@ :tgﬁ'u te?zgtu fcg.'?l; h. After the

sS@JMGIafr and/eexse@a n@nnehia drad heeacevamrated thezamidet 23 rwas

BN 8 by IR ST oMM L1101

- dﬂq@&ﬁ?&(ﬁ@%)( DTT), 10 m\/l 2-gl ycer ophosphat e and
10

2Eﬁwd\‘ﬂldﬁlfdrﬂﬂMéUZwm AR. —'@% SEtmsaveH) smzzfre was

@W@Z@M%@Mﬁ pﬁf {3095 %%%% 459, 6.50-

rr?ﬁ@t@s 6M),tH18F.25 (0, St} 7y edj EnZyrelz( dH)uVa&ﬁ &85 1H),

7R oy BB RSN 1 B0 88 (oD g Ao (VG

m crocystin-LR). 5 | of substrate peptide .

(PhQFm@cc{I@@é GLDSMKD- CONH2) (200 M were then
|ch the m xture was i ncubated for one
k’Qﬁae eaction was stopped with 10 150 | of 50

ﬁ%éﬂ:_ﬁﬁﬁltypd)f the, kB-Kkinded3fas i@téT‘MuEéﬂ' AJSIﬁ@taﬂPCEWISA whlch

s?%mHEI 18’2%"2"5’?:%‘5@ Bﬁ%,bgfgo%pﬁ%ﬁt{ . ilgﬁ]n %nt)é}nuehethe ardhocid
( equance(iCHRe s BDRIADSIPOBTCEEBNKBR tCABH2Ndvae spetifie polyclonal

| E%@E?%f?d&r&ﬁt%%%’%%e{!er%p T, CADERG TR, B, A,

5&1@ £iata 924P). whishranlypuad 16 the |phgsahmated fomr of the IkB
VBSHHARY THiSBSM) é)!”'wggﬁmrﬁ&ﬂhiecpf)n %n%rﬁfﬂﬂdy—blndm ( roteln A-

fu et S ik ShaGL o3 abob o et bncing

AptotsinSarib SIR N de gt eheplvidinPBSP). e aktivinf wBbBquantified with

SRR SN BN S GHRA oo

devel opnent was stopped by adding 20 100 L of 0.18 M
Tw]élgmeﬁ fnd. The absorption was neasured at 450 nm
€ Sstan rd curve was produced by | i near regress

cbr @ré@péwbﬁﬁjnttbe &inagepgomptexer Ogalsef Heka &3 cell extract $100
rReRS idgnedl With T40 Ml séfapolaiMl 1IABPES, Wa$ 745 Srolught o 40% with -

quante'gﬂh%agﬁfggglu u%{g' \é'@g%n&gqétéé c;nn?clzeb%rl 30 m%/nuttes The
I\bx[etﬁtaﬂadd ipph@tnwbsmimgalk/ed In kel bf SSEChydifel GSCBmNI HBRES,
Lﬁﬁ%%l o] é‘n Wamz%gzra&? @Bﬁ(ﬂ NPRYiM 4! Igrl]yceréfpﬂosphate)
centrifuged at 20 000 g for 15 minutes and filtered through a 0.22 pm filter.
The sample was loaded onto a 320 ml Superose-6 FPLC column
(Amersham Pharmacia Biotech AB, Uppsala, Sweden) which had been
equilibrated with SEC buffer and which was operated at 4°C with a flow
rate of 2 ml/min. The fractions which were located at the migration time of
“the 670 kDa molecular weight standard were combined for the activation.
Activation was achieved by means of a 45-minute incubation with 100 nM
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0.050 M The 1C50 for

N-((S)-'1- car bamoyl - 2- di phenyl ami noet hyl ) - 2- (2 30
nmet hyl am nopyri m di n-4-yl)-1H benzi m dazol e- 5- car boxam

ide was 0.045 M Pai n assay3glhe anal gesi c and

antinoci ceptive activity of the conpound N-[(S)-2- 35
diieha{iaA, 2E0neM ]M ATP 10 mM MgClz, 5 mM dlthlothreltol iDTT) 10 mM

né@%&%ﬁ‘ﬁ?&ay gl bl medeneel 1 & WS b L iiod
t @nzymce omc&inmd f2\J —Bﬂ"@h&hewtesthsdt:ﬂtam (2ab, which were

dggR09La 3 ngSQ Wse! p‘??lln(:%é 2y Egzﬁ"‘%‘{d%nﬁ:s%}ﬁhgf;‘%d%h 43l

ynosan-in bn I

P@fr%ﬁiféfﬁlﬁd EMEHINK fﬂthdeté\ha% ini rﬁacmn buffienb@ hﬂVIerEfPES pH7.5,
t4g agnol Mg@'}!{' ”9 mrﬂrggggw O‘i?mggpr géeré é°n2C§ nM

t he hind, eenan-i1n ced
KREEOFYS ’H?L fl aﬁ-’lﬂiltl offin suRstiale. paplidet er (b iotin- -(CHz)e-

rlBRHDSIBLIBWiO]Dr@@NlHﬁ)J égw pm;rwega RREA Sadbds LAY WhichANthe
r nent,a rrent at | qoppecp with

he k
Shitvre il BrubeRasicr i iUl B, thenracion Was ot
Zwmﬂhmf(wnﬂ\ﬂsHEﬁ’cﬁ&l pR 7.5, D00%| B&A,PBSmM EDTA, antibody

.s[ﬁ bcu aneougrfén‘;eIrt ?ngp%adcﬂa &'io(#ht ﬁ@&éﬁ ra:rcwm Ctgtgpdard

S@homatl@&p@lﬂlumt seriegi (eiptin-(GHa}l-PRWOS[ROKELDSMKD-
t@@NHz? Wﬁbr@'tﬁ%ﬁﬁ%ﬁsfer‘?@@?d 'ao elhe&gﬁatwp‘??r‘éée@hérﬂlcal Co.,

I h I
%ﬁ&{fafdgéisa SVPQ fié g’}‘Iﬁ?‘nﬁt ﬁgo @%Z\%agvmwlmad daBR haure while
chaing gshél@mHAftét |3nw@éh|@gF1 stéps (WthgP&B/e300¢$t of 019 ag/mi

B IER RPN oRR drdfdcser e RSERI ePenn- 1%

&@6) wees adlded for8D minsiteso Afien $ewashiog stgps fndthl BBBNJ00 pL
deTheF ggge&a&agm%%& & rLgbﬁr&bgegnéa[@whb%ﬁ% MD,
gf\% overe addead) an dh%n@IQfO dgwalpaﬁwt osas Teteppednpy adding
ergd ﬁ@%f foes neduirnfic acrd T*Hegﬁ'l.t)s&fmd)ﬁ‘ %é‘saﬁiéé%%lr at 450 om.

e FibrbieL e Wes proquiest by ncaiegaien conesadeg (0 a

wi-phdimestet hdogeagffedtheldtiomehipv Tiigestahtisel tupfd waBhesed to

| R rchS g, ARG R abtiBigon T oSy estindeT "

referred to as the thermal pain threshold. 25 b)

QQteﬁgd%% N cfl'g I\F-{(S%fljadl?ﬂ\éﬁ 91‘6@1:—55 '65(?54”? o‘h;ﬂﬂ&[1n§4 Joxadiazol-
ggﬁrhm(amlde was

[0.850 WM. chanber

The ICsp =~ for . N-((S)}1- -carbamoyl- 2-d1phenyiammoethyl)-2 -(2-
methylammopynmidm -4-y)-1H-benzimidazole-5-carboxamide was
0.045 uM. '

Pain assay

The analgesic and -antinociceptive activity of the compound N-[(S)-2-

“diphenylamino-1-(5-oxo-4,5-dihydro[1,3,4]oxadiazol-2-yl)ethyl]-2-(2-

methylaminopyrimidin-4-yl)-1H-indole-5-carboxamide, termed compound
13 in that which follows, was demonstrated in the two following models: |
1% model: Zymosan-induced paw inflammation in the rat;
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1

whose fl oor consisted of wire-gauze. Punctate pressure
of defined strength 30 was produced using calibrated
nylon fibers, what are ternmed von Frey hairs. The:

-weakest pressure stimulatiomgguring which the aninal

withdrew its paw determ nes the nechanical pain

thres mér%mé’teﬂ%avlﬂ@htﬁd%él‘mﬁe B %(I\Pwﬂﬁ@r%h\/\%tl tIYr%EshBIIHSdunng

tinmes fter nosan I Nnj C elp

and me ﬁHﬁ?(:%r mﬁﬁ%%“'?ﬂrsé%ﬂﬁ%@ akthe hied 8AW ned on t he

rzfg modelnma@m@magmahhmdh@éd kﬁé@ﬁ)lmmlérﬂﬁ%t@ﬂhh% fat;
Lnt ate ain thre

2 o e AR Bt S b By TbRE HugBa e st e SiBidation o
was t hibe knelecul ated (see Tables 1, 2). The degree of

. hyperalgesia is directly proporti onal to the magni t ude

of this decrease. 38 In a control group, the Zynobsan
|MPd@k1on i nduced pronounced nechanical and thernal

QrthSRal meﬁa?ﬁer‘?t%ﬂctsﬁ % Qﬁﬁ %th%s@qﬁn@ |s+fﬂJrane

ot he{ rou ani mal s wWer € ‘un

LB o & Oéﬁgs(ﬁﬁ@sﬁlaspem@n abéoem@@fupﬁfe&ph@qb@m@uﬁsred
m s@uﬁ@m»dnzwtm@aealémgeelrle\ou(aly ito ﬂ&é Migafhof &S Plantar

P ot 19 ¥ EeriheraT sl mEd st Ao ifety tu giferent

Saelnavmualstts meraZyaBed do duanétatively. deFtenrﬂnbvmemee‘iiopment of

_ r% nlnject|on onward, the thernal
_ hyp@5 )gﬁesn a was |ess pronounced in these animals

tdhan iRetggwining tthe pawt wishdeavalplimeaf dering Hbermal stimulation

qﬁ@gyegyéggég of the substance, it was no | onger
e 1o qserve 10 any side difference at all in

afRimal; was (pﬂ%e iy . a | rensparentoplastiai ghamber
d‘fa‘\mg asglabd; floer.SAStsedn§ 85 tHS dxperidieh@dl diidal #%ds no longer

SR TRM Y s A iR e 0Ny BV et i areh ot

esfolieca wast positianénd ireafly deldy rthe drind njase to e sttlukited and

%3\& rgchfegﬁnz W‘Iﬂbqgn@%rﬂft@d#g l?%%cgfn fsj(gdel @"ﬁbof ingreasing intensity,

sdchwvthat, ther skibniseiedatuge iof thehjn pﬂmhlg\creaSI@dt aimasd tinearly. -

Parsbén as RERRMiMbI mhél%w\tﬁé ?ﬁwatﬁé I Wi JE d9elf off, The
cqnpoun

t
E%’r@rpl?e FE?;IOf \ellpgy‘é@ﬁ Eecgﬁ@l Helsamyitndrava %JUSt become
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The experimental animal was placed in a transparent plastic chamber
whose floor consisted of wire-gauze. Punctate pressure of defined strength -
was produced using calibrated nylon fibers, what are termed von Frey'
hairs. The weakest pressure stimulation during which the animal withdrew
its paw determines the mechanical pain threshold.

About half an hour before, and at various times after, the Zymosan
injection, the thermal and mechanical pain thresholds were determined on
the right hind paw and on the left hind paw (see Tables 1, 2). The decrease

in the ipsilateral pain threshold, expressed in % of the contralateral pain
‘threshold, was then calculated (see Tables1, 2). The degree of -

hyperalgesia is directly proportional to the magnitude of this decrease.
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~Table 1: Change in the paw withdrawal time (%)
Time (h) Mean value SD compound Mean value
after Zymosan Compound 13 13 control SD control
injection (0) | -
~ Baseline -0.5 0.0 0.0 0.0 0.0
0.5 -16.6 6.6 -21.4 6.3
1 . -313 141 -28.8 11.6
2 -30.2 15.4 -44.8 19.1
3 -153 5.3 -49.2 17.9
4 - -16.0 11.5 - -50.6 23.0
5 9.7 18.6 -46.6 24.8
6 5.0 2.6 -38.4 17.6
7 34 5.8 - -29.9 221

24 - 38 7.0 461 184
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Xpefimgntal inplementation

 NarfésShediag dhd apingd! -cnai e ypened aaridh wpjnal -médullary neurons

which processed the “pain impulses” from the knee-joint were identified.
Following identification, a long-term recording, in which the activity of the
nerve cell was recorded beforé and during the development of an acute
inflammation in the kneeroint, was carried out. For this, the responses to
non-noxious and noxious stimulation at the knee-joint were measured in a
control period before inducing the inflammation and for several hours after
inducing the inflammation. '

The acute inflammation was induced by the intraarticular injection of a
suspension (about 150 pl) of kaolin and carrageenan. In controlled
experiments, only the vehicle was applied to the spinal medullary surface in -
order to represent the development of the hyperexcitability under control
conditions. As a rule, this development of hyperexcitability took place within
2 to 4 hours and was expressed in a marked increase in the responses to
non-noxious and noxious stimulation of the knee-joint (Tab. 3). In the
experiments in which the abovementioned compound 13 was applied, the
substance was added (about 30 ul of a 10 uM solution) to the spinal
medulla about 30 minutes before inducing the inflammation. The responses
of the cell to non-noxious and noxious stimulation were then subsequently
mo_nitoréd as in the control experiments.
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Table 3: Neuronal responses before and during knée—joint inflammation
(imp/15s) o

Noxious stimulation at the knee-joint

Time (min) .
after KIC Mean value SEM Mean value SEM
- injection Compound 13 compound 13  control control
Baseline 0.8 209 0 -0
30-60 62.3 49.3 161.6 43.7
60-120 26.9 35 - 4581 125.4
120-180 . 8.5 58.9 544.2 140.0
180-240 _ 19.5 59.9 - 616.3 174.7
Non-noxious stimulation-at the knee-joint
Time (min) '
after KIC Mean value SEM Mean value SEM
injection ~ Compound 13 compound 13 control  control
Baseline 0.92 16.90 0 : 0
30-60 8.66 23.76 21.4 11.9
60-120 2.71 2594 746 38.3
120-180 11.16 2422 105.7 - 39.0

180-240 , 39.78 - 25.09 149.7 443

The  effect  of  N-((S)-1-carbamoyl-2-diphenylaminoethyl)-2-(2-
methylaminopyrimidin-4-yl)-1H-benzimidazole-5-carboxamide, termed
compound 22 below, was also tested in model 2. '
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al ready devel oped. Compound 13 was then admi ni stered
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lipofundin). Analysis of the paw withdrawal tines _
~during the entire period of ‘the study (7 days) showed -

that, when the substance was 43 adm nistered, the AUC
decreased in a dose-dependent manner. At single doses
of from8.3 ny/kg and upwards, a significant '
t herapeutic effect was achieved as conpared with the
vehicle group (tab. 5). Compound 13 exhibits very

-strong activity in the test nodel. A very high dose of
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par acet anol was |i'’kew se adm nistered twice daily to
anot her. group of animals which was taken through the
experinment in parallel. Conmpound 13 reduced the

“thermal hyperalgesia to a grgmater extent than did

paracetanmpl (tab. 5). 10 Table 5 Thernmal hyperal gesia
dirdimedelhdymesan-indicedipaw bllanynatjorvisaihe AUiss andar d

o AR S PRt ot Mirypian gt ve

(edpgamoupconpar ed with hyperal gesi at he vehicle
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agai n, conmpound 13 was able to reduce thermal-
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Statistical_nean val

switched on. The lamp emltted focused infrared light of increasing intensity
such that the skin temperature of the hind paw increased almost linearly.
As soon as the animal withdrew the paw, the lamp switched itself off. The
temperature of the paw at the time it is withdrawn has just become

unpleasant for the animal; this is referred to as the thermal pain threshold.

Shortly before the zymosan injection, and for from 7 to 14 days after the
injection, the thermal pain threshold was determined once daily on the right
hind paw and left hind paw. Subsequently, the integral of the area which
was formed from the curves for the paw withdrawal times of the inflamed
paw and the noninflamed paw (AUC, area between the curves, see
tables 5 and 6) was determined as a measure of the hyperalgesia. The -
larger this value is, the more pronounced is the. hyperalgesia, and the
smaller the value is in animals which are being given the substance, the
greater is the success of the therapy.

In a 7-day study, the zymosan injection induced pronounced thermai

- hyperalgesia in a control group (see vehicle, tab. 5). In the other groups,

the substance was administered for the first time one day after the
zymosan injection, after marked thermal hyperalgesia had already
developed. Compound 13 was then administered orally twice daily for 7
days, in each case at the rate of 25 or 75 mg/kg in HEC/lipofundin (1%
HEC in lipofundin). Ahalysis of the paw withdrawal times during the entire
period of the study (7 days) showed that, when the substance was -
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described study. The only difference was that thls additlonal study ran for
14 days.
Once again, compound 13 was able to reduce thermal hyperaigesia in a
dose-dependent manner (tab. 6). In the experiment, compound 13 and
Celecoxib had equally strong effects at the high dosage (tab. 6). |
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4th model: Zymosan-induced paw inflammation in the mouse;
Parameter: spontaneous running performance in a running wheel.
In the cage in which it is kept, the experimental animal has access to a

* running wheel, the revolutions of which are recorded electronically. During

the night hours, the C57/B6 mice use the running wheel voluntarily and,
after a one-week phase of acclimatization, cover on average
4 100 meters/night. After zymosan has been injected, the distance run
each night is reduced. This reduction in running performance is a valid
parameter for a restriction in function which is due to inflammation pain.

Experimental implementation:  After an acclimatization phase of one
week, the distance run/24 hours was measured in order to determine the
base line. 25 yl of a suspension containing 50 mg of zymosan/mi were then
injected into the right hind paw of the experimental animal during short-term
anesthesia using isoflurane. The distance run/24 hours was then
determined during the following seven days. In the analysis, the area under.
the curve for the values for the distance run was determined (AUC, tab. 7).
the lower the AUC, the lower was the running performance during the week
following injection of the zymosan. Compound 13 was administered twice
daily for 7 days, with the dose in each case being 25 or 75 mg/kg in

- HEC/lipofundin (1% HEC in lipofundin). The substance was administered

for the first time on day 1 after injection of the zymosan.

zymosan injection was compared with that of paracetamol. A dose-
dependent increase in the distance run, which was signiﬁcant_as compared
with the vehicle group, was found in the case of both the higher doses -
(tab. 7). By contrast, no improvement as compared with the vehicle group
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rin nmenbers, 3. heterocycle having from5 to 12 ring
nBﬁ%@wl,ams: hal ogen, 5. -N-(C1-C6)"-alkyl, in which n

is the integer zero, 1 or 2 and alkyl is _

upsubsti t ut ed is substjtuted once, twice or thre
s Thi sk e lomulihns Tanbiisrop AHesicig AiarSges icals for
by - C(i@atfitg p&ins- O (CL-C6) -al kyl or 7. -C(O-0H, c) |
aryl, in which aryl is unsubstituted or substituted,

d) heteroaryl having from5 to 14 ring nenbers, or e)

h2t er othye bee lohthengorhpound of thelfarmillag menbers, and, 10 -

in the case of (R11)2, R11 has, independently of -each

ot her, the neanings of a) to (H‘ Zis 1. aryl, in

whi ch aryl is unsubstiéute Or sphbstituted, 2.

het eroaryl havin ro 0 ™4 ring nenpers, in which

het eroaryl is unsubsS 'tu‘ ed or] substitutked, 15 3.

het erocycl e having fr o 3 Rzng nenbers, in

whi ch heterocycle is unsﬁ%st'mut ed or substituted, 4.

-(C1-C6)-al kyl, in which alkyl is substituted or

unsubsti t ut ed, ‘ _
and/or a stereoisomeric form of the compound of the formula |

and/or a physiologically tolerated salt of the compou,rid of the
formula I, | -

for producing pharmaceuticals for treating pains, where

E is N atom or the radical -C(R"®)-,

where R" is hydrogen atom or the radical R®,

one of the substituents R, R? R® and R* is a radical of the formula
I . .

~a N . z |
S g ()
R® '

in ' which D is -C(Q)-, -S{0)- or -S(0)z-,
R®is. hydrogen atom or -(C4-C,)-alkyl,

R%is 1.  characteristic radica! of an amino acid,
2. aryl, in which aryl is unsubstituted or substituted,
3. heteroaryl having from 5 to 14 ring members, in which
heteroaryl is unsubstituted or substifuted, |
4, heterocycle having from 5 to 12 ring members, in

which heterocycle is unsubstituted or substituted, or
5. (C4-Ce)-alkyl, in which alkyl is straight-chain or
branched and is unsubstituted or is substituted, once,
twice or three times, independently of each other, by
5.1 aryl, in which aryl is unsubstituted or
substituted, | -
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20 25 30 35 5.-C(O-R11, 6.-C(O)- ORL1l or
7.-C(O-N(R11)2, or RS and RO form together with the
nitrogen atom and carbon atomto which they are

bonded, a heterocyclic ring gf the formula Ila, o-!

i Z( a) At B x4in vvhich D and Z are defined as
'gl_|f2°rmé| a ll, Asizs ?hé f \ﬁﬁ%%rﬁ B0 MAtiNG h%embers in
- -, is oxygen ato ur it n-atom
the .radical - m@m%@@w & BHsU 'I“i‘tg‘fi o5 sghstituted,
nitrogen or the ﬁﬁdl chéterodyide having Sravh Sty 1er|r1g5members
oxygen atom sul fur . omor th
radical -CH2-, or X a dwhﬁggeﬁgtgfoqygtem 1 pHQﬁWSt'tUted or
1, 2-di azi ne, 1, 3-di azsustituted, 1, 4- di azi ne radi cal, 49
where the ring sygtemeygiich is forrred by N A X Y, B

and carbon atom joes '‘contain nore than one oxygen
atom X is not oR gen—@t om sul fur atom or nitrogen
atomwhen A is n§grogesloge®m does not contain nore

t han one sul fur gkom nd contains 1, 2, 3 or 4
ni trogen atons, © an oxygen atom and a sul fur

atom are not. pr&gent-GHspul t aneously, where the ri ng
- systemwhich is

atom is unsubst |$9tr gg%é@j’f g’ﬁ Lﬂ)g’ﬁcpdi'@ hed’?l ger;e\no dorz,
or three tines, 5rlﬁde1§“e(ﬁk]@rﬁ y, of each other, by

-(C1-C8)-al kyl, whi . is 10 unsubstituted or
i s substituted, %gge g,f(b)l)é}d(ﬁ’) Fes, by 1.1. -OH, 1. 2.

- (Cl-C8) - al koxy,5-12. 3 (in‘t'%gen 1.4, -Ne,
5.13 -N(R"),, |

5.14 -(Cs-Ce)-cycloalkyl,
5.1%5 - radical of the formula

R
RM

4
RM

or ‘
5.16 radical of the formula —R"
in which |
R™is a) = hydrogen atom, |
b)  -(Ci-Ce)-alkyl, in which alkyl is unsubstituted or
- is substituted once, twice or three times,

1. aryl, in which aryl is unsubstituted or
substituted,

2. heteroaryl having from 5 to 14 ring
members, _

3. heterocycle having from 5 to 12 ring
members,

4. halogen,

5. -N-(C4-Cg)n-alkyl, in which n is the integer
zero, 1 or 2 and alkyl is unsubstituted or
is substituted once, twice or three times,
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15 1.5. -NH2, 1.6. -CF3, 1.7. methyl enedioxyl, 1.8.

-0, 1.9. -C(O-CH3, 20 1.10.

-(Cl-A4) - al koxycarbonyl, 1.11. -CN, 1. 12. -C(O - OH,
1.13. -C¢(O-NH2, .1.14. tetggzolyl, 25 1.15. phenyl,
1.16. phenoxy, 1.17. benzyl or 1.18. benzyloxy or RO
and Z form together with jhAgo&HNAY Gi &th bPerhby Ralogen
they are in 30 each case bﬁ)ﬁ%ed avheterocyg i'c )r?i ngg R
of the formula Ilc, in wi¥MPDCRIAAd R are def i ned

as. in formula 11, 50 4.0 152C L8, B8kADr adi cal - CH2-,

T is oxygen atom sulfur ahg{ﬂg ,trogen atomor the
radi cal -CH2-, Wis oxygen m’ "sul fur atom nitrogen _
atom or the V i sc)absearyl, orini swhichgeandt oy sndubstituted ~ or

atom nitrogen atom'ﬁfbsi{lﬁe adical -CH2-, or T and V

or 'V and Wtogether forma phenyl, 1,2-diazine,

1, 3-di azi ne or 1d)4- diheterearyldwiving fromiiete14 Negmierbers, or
system whi ch is dor ”ﬁ%t@bbcgcleThan%Woﬁ‘i‘% id % rﬁ@r:}ﬂ%%bers,
atons does not cdntain poré than ohe oxygen atom .
does not contain rmrea"t. an one sul fur atomand .
cont aiifsthé, cdse dFOR'M,NIR' quRy) iAEEPENdSMEgT 6f BACRXMEEF the
.atom and .a su#f 512913} om are not present :

si mul trﬁﬁ%%'[l%?, a 'Where the ring systemwhich is
formed isy N. T, aryl, W which aryl is unsubstituted or substituted,

2. heteroaryl having from 5 to 14 ring members, in which
heteroaryl is unsubstituted or substituted, o
3. heterocycle having from 5 to 12 ring members, in

which heterocycle is unsubstituted or substituted, ~

4, ~(C1-Ce)-alkyl, in which alkyl is substituted or

unsubstituted, '

5. -C(O)R",

8. -C(0)-0-R"or

7. -C(O)NRM),, or
R® and R® form, together with the nitrogen atom and carbon atom to
| which they are bonded, a heterocyclic ring of the formula lla,

™~ /N. | Z :
D A\ \B_/ {11a)
x\{,

~inwhich D and Z are defined as in formula Hi,
' Alis nitrogen atom or the radical -CHa-,
Bis oxygen atom, sulfur atom, nitrogen atom or the
radical -CHs-,
Xis oxygen atom, sulfur atom, nitrogen or the radical
~-CHgz-, .
Yis absent or is oxygen atom, sulfur atom, nitrogen
' atom or the radical -CH.-, or
X and Y together form a phenyl, 1,2-diazine, 1,3-diazine,
or 1,4-diazine radical, '
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and two carbon atoms is unsubstituted or is.
substituted, once to three tines, independently of

~each other, by the substituents which are defined

above under 1.1. to 1.18., 4gud the other substituents
R, R, R3 and R4 in each case are, independently of

each ojhefe tH'e @&@ﬁﬁﬂmﬁﬁ&fﬂs formeBalyogen, X3y, B and carbon
-(Cl1- 06 - al k het er oar havi ng “from 5

i er o coNEFEE fhart Bre s B i ot oRen
subst i atcme,dsulﬁlr dtetnemﬂm@genfawmgrhfehom i® rfittodeh atomy, does

menber ﬁ%& lé‘gntag‘t"n!\:%égtﬁgﬁﬁr?g %uﬁpr a@%]sgrtl)g tcon?a!ﬁg 1or2 3ord

subst i
- O- ( Conitidgenl &g, yind wbere- an (a@ygen )atairkghd a sOIfurGrom are

'11'N(\%1(1ﬁ 1, in whichr |sthe|nteger
-Zero r%&ent%muﬁ%@e@@ R5 is 1. hydrogen atom

- OH orwhere-the Hrg systempwhictpis fremed by, Nafy X, Y, /B wnd @larbon
ary!l I§tdﬁmw%%ubsﬂt@féd06r |§§P§§th&téﬁeéncé tVABE B thidd hes,

IZSBSgb%‘tQEL%E ? gécft gﬂ?qe{]( %17631 Qe)@lkﬂm@(\@y%lqlkyl is
2.6 S(I@Lﬂasﬂmjtedldﬂ isvsutsHitstetd Sotdeeor feteeszeyo, 1 or |
2, C(P)1 Rl]oﬁr

1.2. -(01 -Cg)-alkoxy,

1.3. halogen,

14. -NOg,

1.5.  -NH,,

1.6. -CF3,

1.7.  methylenedioxyl,

18. -C(O),

1.9. -C(O)-CHs,

1.10. -(C1-C4)-alkdxycarbonyl, :

1.11. -CN,

1.12. -C(O)-OH,

1.13. -C(O)-NHs,
- 1.14. tetrazolyl,

1.15. phenyl,

1.16. phenoxy,

1.17. benzyl or

1.18. benzyloxy or
R® and Z form, together with the carbon atoms to which they are in -
each case bonde_d, a heterocyclic ring of the formula llc, |

~ N R
D~ | %N/ (i)
ke |

in which D, R® and R are defined as in formula i,
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_ wherein E is

8 -(Cl-C4)-al kyl -NH2, 3. heteroaryl having from5 to
14 ring fenbers, is unsubstituted or is substituted
once, twice or three tinmes, or 4. heterocycle having

~from5 to 12 ring nmenbers, g4 unsubstituted or is

substituted once, tw ce or t ree times. The use of o
t he conpound fo 2 S
R E;?{#’% U8, CafE el i foBhatom o the
R19 is hydrogen at &# -Q!Tb,r ad| cal . R9, one of the |
subst it uents R is Réx 9%3(1 EHleR“SUIﬁJraatbﬁd' AifogBh &fdfn or the
formul a in V\:hlé%l )-, -S(O)- or- S(O)2- :

25, R8 |s hydrogen 2(Cl C4)-alkyl, RO is 1. a

characteri sti ¢/ sadiabaéniobr ds8 etyigen atim, ehifigh atem, nitrogen

derived from a nat uEaI I&ﬁ@cpﬁcﬁrl ng:gg 'am no acids of

the group al anine, i¥ol euci ne,
phenyl al ani ne,T apd ééony and VY dogethan forse i presnyl, 1,2-diazine,
ireonine. cyStebReindtl fialhAfe rAdcagpar agi e

gl utam ne, lysin e, glutamic acid

and aspartic xdiede the “agcﬂﬁmﬂ"é}l@%ﬁ formegi aN, dt VarV and

am no aci d whingh cafborfgohedods AB éthtQm MeréfHath oHY Skygen
is not naturally occurring, 35 suc

'2- ani noadi pi c&4"; d Qe§rHQ¥o"ERF§?‘P| @05%6%312 one sulfur atom and

am noi sobut yr icontatied 12.24-3liorrd mitbader iatorAs) Wharédan oxygen
di am nopropl 0

Sera 105 5P Bdin A, & SYLERIPALATR Q0 RESFRgultaneously,
aci d, 1 2 3 4andtwlaer§edhe|rmnga’nem whicB-is dodowed/by N, T, V, W

aci d, 2-ami nogj el cAgiof: at%n‘s? |§ Ul'\guryétﬁlﬁ’tjga%mﬁ s@bs{tlﬁjted

thlenyl)alanlne sar cosl ne,

- 2- ani nohept anéneego tm(ﬁelgf’f@@ Mewnggnﬁ)éloiﬂ each other, by the

hydroxyl ysi nesubbtﬁf@éﬁ‘fé'ﬂvﬁ@h%'d@me@ AbdRe Gb{diér)’Mnﬁ) 1.18.,
nor | euci ne, N-mat hyl val i ne, norvaline, . ornithine, "

al | o- -
the other substituents R, R?, R® and R* in each case are,

independently of each other,
1. hydrogen atom,
2. halogen,
3. -(Cq-Cg)-alkyi,
4. heteroaryl having from 5 to 14 ring members, in which
heteroaryl is unsubstituted or substituted,
heterocycle having from 5 to 12 ring members in
which heterocycle is unsubstituted or substltuted
-NO,
-CN,
-O-{Cy-Cy)-alkylaryl,
. -0-{Cy-Cy)-alkyl,
10.-OR™,
11.-N(RM)s,
12.-8(0)-R™, in which r is the integer zero, 1 or 2, or
13.-CFs, |
R%is 1. hydrogen atom,
2. -OHor
3. =0, and

>

© xNO
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" car bol

I sol euci ne, 4-hydroxyproline, allo-hydroxylysine,
all o- threonine, 3-hydroxyproline,

3- (2-napht hyl )al ani ne, 3-(1 naphthyl al ani ne),
honocyst ei ne, honophenyl al alge, honocysteic acid,

‘2- am no- 3- phenyl.am noet hyl pr opi oni ¢ aci d,

2- ani no- 3- pheWh@mm@ypplmmwww damomtfummﬁﬁﬂed or

cysteic acid, 3-(2 LA al ani ne,
3-(3- pyrldyl)alanlﬁﬁg %ﬁ? pyri dyl)al ani ne,

phosphi not hricin, 2: f;bhmybphmrryib&lubeiitnﬁed once: or twice by
ch or opheny 4 Z'nf"ﬂg £ trophenylal aniner

cycl ohexyl al ani ne, 2.21-N@s, nophenyl al ani ne, citrulline,
oul fone.  met hi oni na oA B - CON(RLD) 2.
in which R11 is defida¥ F%s)z:bel ow, 3. ‘aryl, fromthe

~group anthryl, bi DQ@WHJG 02) mitp henyl yl,

3- bi phenylyl, 4-bi I Iuore napht hy
1-naphthyl, 2-nap %1%/ oé? hérr‘lWh‘C %!%ﬁ\pdﬂtegpgper%‘I or2,
unsubstituted or SﬂbSI(O)hR cbronce twice or three

~tinmes by identical adi cals fromthe
series -C(O-(ClL- (3?4%?6@ H

220, -NH
(Cl1- C4) - al kyl , -NI—B( (l"(elemyylehaw‘lg ﬂom5¢n1@:3')n@h16yﬂ1bers is
-(Cl1-C8)- al koxy,

CYiT1 dor omet hul ggélgc%g@:teﬂgg 9 su%ghtrﬂl?ed once, twice or three
hydr oxy- ( C1- C4) - al ®§y¥®S, Qch as hydroxyrret hyl or 1-

h%/ﬂr |0Xye:th| Orf 2- hydfe%m%?a}ﬁ havild MoheBee 132<Y|ng members
et hyl enedi oxy, orny ycarbo

ani nocar bonyl , - %&ﬂ%@ 9¥B n%bggﬁgﬁy?nce ch or
phenoxy, benzyl . tbmeeyhmsy, -S(O,-R1in which x is
the integer zero, 1 or 2, -O(CLl-A4)-alkyl, -C(O-0H,

- O-0O(C1- 042 alkyl, -NHC(O-(Cl-C4)-al kyl or
3t r aZdIg/use af thecoemramgd offermilp FasosaBnediridain Bgwherein |

menbergsis N%td\hlcﬁ-hhe h@&;@ép_@‘( rl9)| S unsubstituted or
. substltutecihg aradical, is derl\éedfromthe

group 3 s FErRaRLatoRa A} e sl B,
benzocbr@(@ﬂ theesubdtitento Ry RA, Rbenadhisad Phdical of the formula
benZOt’ngR’“ 2- benzot hi ophene, 2-benzoxazole, .

Ecl'ﬁ noxal i ne, qui nazol i ne, quinoline,

2- qui digal i-660)- Cﬁil(])hept%([(l)]g— 5-pyrrol e, diazepine, I
di hydg@ﬂ?ﬁr'h%ﬂﬁ;]en?’atoﬁygfﬁ?f#@)()rélﬁ 2,4-d! one, imdazol e,
|

4-im daz azol i ne, indazol e,
i ndol 8 issdqui n@ icharaqtestiedsadical jof cami amisioe acid which is

. i sot hi azol igdriped fiop®aatbifally ?ddcﬁﬁfﬁ@z& rﬁ"hBeaCI%s ?f the group

I soxazol i di ne,. 1soxazol one, azol
10 alaniine, valine, leucine, lsoleucme phenylalanine, tyrosme

tryptophan, serine, threonine, cysteine, methionine, -
asparagine, glutamine, lysine, histidine, arginine, glutami'c
acid and aspartic acid,

2. a characteristic radical of an amino acid which is
derived from an amino acid which is not naturally occurring,
such as 2-aminoadipic acid, 2-aminobutyric acid, 2-
aminoisobutyric  acid, 2,4-diaminobutyric  acid, 2,3-
diaminopropionic  acid, 1,2,3,4,-tetrahydroisoquinoline-1-
carboxylic acid, 1,2,3,4-tetrahydroisoquinoline-3-carboxylic
~acid, Z-aminopimelic  acid, 3-(2—thieny[)alahine, 3-(3-
thienyl)alanine, sarcosine, pipecolic acid, 2-aminoheptanoic
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‘unsubstitute

- phenoxy, 20 enz

15 met hyl pyrrolidine), norpholine, oxazole,

1, 3, 4-oxadi azol e, oxadi azol i di nedi one, oxadi azol one,

5- ox0-4, 5-di hydro- [1, 3, 4] oxadi azol e,
5-oxo0-1, 2, 4-thi adi azol e, 1, %3, 5-
oxat hi adi azol e- 2- oxi de, 1-o0xo0-1, 2-di hydro-3-isoqui nol ,

phenyl pyrr o&gd, Shyritexysire, DWInﬁPétﬁ Ilﬁl‘édtﬁﬁélz'mﬁvmethyllysme |

' di i ne,
yFazol | ne. ol alneiGngol i SVabiR. aamine, allo-

pyri mi d: ne, lspbeUt:Mene 4plyydrdyyprblire| deallo- Bydmr(yiyslaed allo-
3- e, I O4

> raore. "« Hadtiben oonna BRI, Si2raphiyBebhe, °a--
thi azol e, naphihyeleingie}ne, homopkhetene,tri etmuhcmhenylalamne
triazol one t%JnBéyéiéielﬁd 'Ta?‘?mc‘?@ Cﬂ@rﬁfa?ﬁl%latl'{ymgoglomc acid,

substit'ut ed
times by i d&rmieed3 mermlam@pemplemau caaeid, whhemotiygtophan,

derived fr%ysw@ §@16' Bs(2: (a%&423 (BLﬂSbﬁ’dyl alghfde, 3-(4-

e et Sk oy
amno, tri f3-ﬂuommhtehylblannﬁ6’dr0xy|2 ﬂu@Eﬁbhen lalanine, 4-
1y oy et aiyeropRe B p(AER ARiBe e R, conTnpryiatanine,
et hyl enedi mmlmmhgnylalmee,yl ,cieyltine, 5/fluonciryptopbian| , 5-

am nocar bor}%btho iﬁy haﬁ' rlﬁ%miﬁr‘ﬁ ?gdﬁo&ﬁmk)me sulfoxide

is the inte&JeNH é?n 2 ”1‘@5-1@1'3&,@ dgf'n@d as below,
-C(O-O0H -3 O) a?ﬂ@mb anthryl biphen ,,%gl 2- blphenylyl

|er;|_ \(i(hlozzh(ahgd\eé‘yg’{l gqtﬂjﬂé' faﬂ rnl%q ”Blr aﬂé Cﬁna -nap thyi
unsubst i t utZ2daphthyb bet |pthehgld noghichwaeg & uridobstifuted or
whi oh aryl SEog ke bn8s FAES oB tBe s By dadicen ot Aiprent
from5 to Iadtqa@frnm%@rsanaswﬁw f.(ﬁ)ﬁ(é{)ta{k}dzr-y@(O)sA:‘O -NH-
S Lg29 ° Epalyd g S92 0ol £ Cs o
5.9 -S(0) xF@ Koxy,, haliigesn NS amhing, Eerpmeghyl, hydiexyl - CFs,
5.10 - O -Hydhdy-(Gr-E)-alkilO -NoR') s hydroxymethyl or  1-
' hydroxyethyl or 2-hydroxyethyl, methylenedioxy,
ethylenedioxy, formyl, acetyl, cyano, hydroxycarbonyl,
aminocarbonyl, -(C4-Cs)-alkoxycarbonyl, phenyl, phenoxy,

benzyl, benzyloxy, -S(O)-R" in which x is the integer zero, 1

or 2, -0-(C4-Cy)alkyl, -C(O)-OH, -C(O)-O-(Cq-Cs)-alkyl,

~ =NH-C(O)-(C1-C4)-alkyl or tetrazolyl, '

4.  heteroaryl having from 5 to 14 ring members, in which
heteroaryl is unsubstituted or substituted and, as a radical, is

derived from the group azepine, azetidine, benzimidazole,

| benzodioxolane, 2-benzofuran, benzothiazole,
benzothiophene, 2-benzothiophene, 2-benzoxazole, = B-

carboline, quinoxaline, quinazoline, quinocline, 2-quinoxaline,
'cyclohepta[b]—sfpyrrole, diazepine, dihydropyridine, 3-
hydroxypyrro-2,4-dione, imidazole, 4-imidazole, imidazolidine,

imidazoline, indazole, indole, isoquinoline, iscindole,
isothiazole, - isothlazolidine, isoxazole, 2-isoxazolidine,
isoxazolidine,  isoxazolone,  methylimidazole,  3-(N-
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5.12 -C(O-Rl', 5.13 -N(R")2: 54 5.14 a radical of
the formula R11 R11 10 15. or 5.15 a radical of the
formula RI1 in which R'" is a) hydrogen atom b)
(Cl1-C6)-al kyl in which alkylg4s unsubstituted or
substituted once, twice or three tinmes by 1. aryl, in

Whi ch aryl ﬂn@tlﬂ/ﬁ;fyn%ﬁam%? afl%yfﬁ\oh%e hgksdar v 3'1@Mkégjtﬂafble

to 14 ring ne eteroaryl |s defi ne
as above, %c@a@ﬁ diope, _ I\I- pradiagglongy ky|o-oxa-4upriddydro-
nis thei r{ﬂe:ge]oxadi%rzele 1 or Zossd ﬁhlﬁhiadie&ole 1,2,3,5-

oo SRR O of e S by Foaurol

-C(O -0+, Sphenytrols) -Eapkgmylfz-pyrﬁo[e Gothala=ding? 0 piperazine,

Reteronryl MEviaR¥y  BireRFld," Tzl TEfmeBlind) pvrgzoline

het er oar yl ms'aa@mendwr@@zmownnadmeu, rpyridine; agyridyl-Negaide,
1) 2, the raglihgableRbl, )ﬂf@l b?%@@ﬂgggw éfllrféf 4§%C'f‘tetrahydro-

anot her, th n|n
whi ch aryI zeg‘% Eﬁ['k)@r%%‘éﬁm" ietfﬂ‘?é?t'%r é@ﬁ&“azﬁ |mgazoie
from5 to Jtmdmmghm@eh@pheﬁevme@ae hRizeloPRr ol tribgole,

twi ce by phmmog, teice- GHthre@Otirhes- B @ler®iddl br diffefent radicals
Sﬁ? RE( Rl ?@.cﬁ%ﬁ’%‘dﬁﬁv% BRIm WP ELELER(8)-[B - FRai —c(0),
=0, -NH-(C4- C4) -alkyl, -NH-((C4-Ca)-alkyl)s, -(C4-Cg)-alkyl,
-(C1-Csg)-alkoxy, halogen, nitro, amino, ftriflucromethyl,
hydroxyl, -CFj, hydroxy—(C1-C4)—alkyi such as hydroxymethyl
or 1-hydroxyethyl or 2-hydroxyethyl, methylenedioxy,
ethylenedioxy, formyl, acetyl, cyano, hydroxycarbonyl,
aminocarbonyl, -(C4-Cg4)-alkoxycarbonyl, phenyl, phenoxy,
benzyl, benzyloxy, -S(0),-R*", in which x is the integer zero, 1
or 2, -0O-(Cq-Cs)alkyl, -C(O)-OH, -C(O)-O-(C4-Cy)-alkyl,
-NH-C(0)-(C1-C4)-alkyl or tetrazolyl, '
5.  -(Cr-Ce)alkyl in which alkyl is straight-chain or
branched and is unsubstituted or substituted once, twice or
three times, independently of each other, by '
5.1  aryl, in which aryl is defined as above,
5.2 heteroaryl having from 5 to 14 ring members, in which
_ heteroaryl is defined as above,
53 ~(Cs-Cs)-cycloalkyl,

54 -O-R",
55 =0,

5.6 halogen,
5.7 -CN,

58 -CFs,

59 -S(O)R", in which x is the integer zero, 1 or 2,
5.10 -C(0)-0-R", -

511 -C(O)}NR"),,

512 -C(O)-R",

513 -NRM),,
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" substi t ut ed, once, tw ce

i ndependently of each other, 1. hydrogen atom 35 2.
hal ogen, 3. -(Cl-C4)-al kyl, 55 heteroaryl having from
5to .14 ring nenbers, in which heteroaryl is defined
as above, 10 15 5. (Cl-C6)-akkyl, 6. -N&2, 7. -CN 8.
-0-(C6-C4)-al kyl -aryl, in which aryl Is defined as
above, Cl R 11. -N(R") 2,

12. -S(C»XmgHg agﬁ% L thgéﬁagalnteger zero, 1 or 2,
or 13. -CF3, R5 is 1. hydrogen atom 2. -OH, or 3.
=0, and R6 is 1. aryl, fgtomtlhe group naphthyl,

1- napht hyl 2-naphthy| ﬁlphenylyl
- 2- bi phenyl yI , 3-bipheny|y|, 4-bi% enylyl, anthryl or
fluorenyl, in which aryl is unsubstituted or

substituted, oncer twice or three tines, by identical

2% 0 (s Oy RiRURa A AR, o e i Ry

_NH: ((CL-C4)- al kywhigh - (Cl-C8)-al kyl, (Cl-C8)-al koxy,
hal I thyl, hyd |
-?:Fggeﬂydpe&;b%c?wcz;)h%?'%g#ﬁsﬁome %ydroiy:rgﬁl or

1- hydr oxyet hyl oP) 2- hiferErlyaikylyin whishnaliyh ésiivgsyibstituted or

gts hygsnnﬁglcg;qtl)enf Ior m_/' su@ém@ﬂébiorfééaﬁﬂce Bzﬂ{r@émﬁéémjﬂy'
phenoxy, benzyl, Y ben yI ox%ry? gsyq!eftr%qe#aﬁoyes
the integer zero, 1 o2, 2 hétetdiryl ﬁ‘é\)mglfkid 14-@{dmevhbers,
Letrazol Yl of 2. hoter oar rﬁ%b“ﬂ%ﬁf??bﬁi’%@%ﬂﬁf 55 phgve.
menbers, in which 303hetehalageh, i s defi ned as above
and in which heter oaryl i s yneuRs lAkNeR Which n is the integer
zero, 1 or 2 and alky! is unsubstituted or
substituted once, twice or three times,
independently of each other, by halogen
or by -C(O)-OH,
5. -0-(C4-Cg)-alkyl or
6. -C(0)-OH, '
c) aryl, in which aryl is defined as above, or
d) heteroaryl having from 5 to 14 ring members, in
which heteroaryl is defined as above, and
in the case of (R"), the radical R has, independently of
 each another, the meaning of a) to d),
Zis 1.  aryl in which aryl is defined as above,
2, heteroaryl having from 5 to 14 rmg members in which
heteroaryl is defined as above,
3.  -(C1-Ce)alkyl, in which alkyl is str’aight—chain or
" branched and is substituted once or twice by phenyl or -OH,
4,  -C(O)O-R", or
5. -C(O)-N(R™), and
‘the other substituents R', R%, R® and R* are in each case,
independently of each cother,
1. hydrogen atom,
2. halogen,
3. —(C1—C4)-alkyi,




or three times, by identical or di fferent radicals -
fromthe series C(O-(Cl-C4)-alkyl, -C(O, =0,
-NH- (C1-C4) -al kyl, -NH((Cl1-C4)- aIkyI)2

- (C1-C8) - al kyl, (Cl C8) - al koxy, hal ogen, nitro, am no,

- 35 trifl uororrethyl . hydroxyl, -CF3,

10

hydrOsz(Clh@t@roé‘r‘ykM{a r1frc§7h?| Sh%jrﬂ?(%ﬂ%t MXemBErs, in which
1- hydr oxyetB a/(% net hyl“enedi oxy,

et hyl enedi o éer@@y jde ét Qi'y"ano hydr oxycar bonyl ,
am noc &t bony(G;- C({)@J,ky];4) al koxycar bonyl, phenyl,

phenox be benzyl oxy, -S(O X R41 in which x is

t he in%éege r@é?’o 1or 2, 56 -O(Cl-C4)-alkyl,

-C(O - DH, ECGN)) O (Cl-4)-alkyl, -NHC(O-(C1-

C4) -al gyl or fé};ﬁ%%gryﬁﬁ R itk %@!‘ié‘@gﬁr‘?&ﬁ%&%ﬂo@é

the formul a _ rS™N
at om of- t he-@4 %&Dallw(mg) in which R19 is
hydrogeg. at ggr'one of the substituents Rl, R2, R3 and
R4iszrad| of the formula 11, in which 10 R8 is
hydr og h F39|s 1. a characteristic radical of an
ami no 4gj d fS(qrMﬂE 9 igh x i Bid iflioter zeRy,i1n6r 2, or
“trypto ? reoni ne, cysteine, nethlonlne

aspar ag %t ani ne, |ysine, arginine, glutamc acid

and wﬂlc ach}ddrogenmorﬂ -(CLl-C6)-al kyl, in which
al kyl |s st ai ghtyghai n or  branched and is

unsubstitutéd or subStituted, once or twice, by a)

~‘phenyl, b) & radF@aPN€rom the group azepine,

15

azeti dRﬁ% 20 b [ | e az0
benzot hj o 5 QM e oy Wthw A ﬁ%fg}h\le 2 naphthyl

z azol e’ i azepl
oo eoh SR PR S SRaSinc TR 4-Rphonyi, anthryl or
1, 3, 4-fxardhgizol e, . 5- oxo 4, 5-di hydr o-

L o g, oS R AL B RN i e o
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pyrrolimes timieazdiye, idetical hoondiffprenit | relicaléi frpmerte oseries
' I
haph b );()F-];er@l B%rphétb)h%g (G ﬁlrboﬁwlw? % ((©+-Ca)-

napht hy or pyri

. -0R11alk:9|az f)—éx( kg e (G 1-Cehalikpkyh Imlggea, daitione@mino,
~ as aboyifluoromethyl, hydroxyl -CF3, hydroxy-(C+-Cy)-alkyl such as

hydroxymethyl or 1-hydroxyethyl or 2-hydroxyethyl, methylenedioxy,
ethylenedioxy,  formyl, acetyl, cyano,  hydroxycarbonyl,
aminocarbonyl, -(C4-C,)-alkoxycarbonyl, phenyl, phenoxy, benzyl,
benzyloxy, -S(O)-R", in which x is the integer zero, 1 or 2, -O-(Cs-
Cas)-alkyl, -C(O)-OH, -C(O)-O-(C4-Cs)-alkyl, -NH-C(O)-(C+-C4)-alkyl
or tetrazoiyl, or _

2. heteroaryl having from 5 to 14 ring members, in which
heteroaryl is defined as above and |

in which heteroaryl is unsubstituted or substituted, once, twice
or three times, by identical or different radicals from the series
-C(0O)-(Cs-Cy)-alkyl, —-C(0), =0, -NH-(Ci-Cs)-alkyl, -NH-((C4-C4)-
alkyl)z, -(C4-Cg)-alkyl, -(C4-Cs)-alkoxy, halogen, nitro, amino,
trifluoromethyl, hydroxyl, -CFs, hydroxy-(C;-Cs)-alkyl such as
hydroxymethyl or 1-hydroxyethyl or 2-hydroxyethyl, methylenedioxy,
ethylenedioxy, formyl, acetyl, cyano, hydroxycarbonyl,
‘aminocarbonyl, -(C4-Cy)-alkoxycarbonyl, phenyl, phenoxy, benzyl,
benzyloxy, -S(O)-R", in which x is the integer zero, 1 or 2, -
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g) -S(O,-R12, in which x is zero, 1 or 2, and h) - CN,
or 1) -(C3-C6)-cycloalkyl, and the radicals defined

above by a), b), d) and i) and R 12 are 35
unsubstituted or are substitgged, once or tw ce, by

-0H, -(Cl-A4)-al kyI -CF3 haI ogen, -0O (Cl-C4)-al kyl,

- SO0 RO DaAGH. (Blopbky! . COFR.@, Co-alk, NH-C(O) (©r

-NH-C( (C [ a heteroaryl rad
fromt %]'r‘é CA%" %cﬁ%oxypyrro 2,4- dione, inmi dazol_e

inidazolldlne i m dazol i ne, |ndazole 57 10 15
iazolidin Xaz

Eoxas D aret’ 81" FaEBaL AN i the YOrBER.E g slaimed in claim 2,

m)r phovherejn 1, 3, 4- oxadi azol e, oxadi azol i di nedi one,

oxazol & @%@@ﬁﬁ%ﬁteﬁ“ 74T oxadi azol . ' 5- oxo-

1,2, 4- tnmm@w&ol%hyqipg@mamme pyrazi ne, pyrazole,

pyraz Oc!ur'l@bf‘ﬁwe Stﬁlyétﬁ& té@' H@}’R"S%‘H Reis BYEHRLAL e formula
tetraz?én(W |$?a I azo t hi azol e, thi onor phol I ne,

triazd i azol one and the heteroaryl radical is
unsubsR‘i‘ isutlpdiregers absth) t uted, once, twce or three

t d dent

L A e R e L e
-(C1-A4) - alhngdhdme Serirte Rﬂ;&ztophamhhxelmnmés dystdiyel r magthionine,
t - k L5

gnng% as %p%%%'ﬂla )(Qem? f"l'“ eadhg@tﬁﬁr@? gﬂj}émc?rbcﬁf'%nd
at om or -(@ﬁp@ﬂycaﬁﬂypr 1.5 haI ogen, or 1.6 keto

radi C?:|1 04- QXCB@%E 1, Wivh C Qyhiekp é[ﬁylhygr%%lbgicﬂﬁln or
E;drggen a%tgﬁpgggd @@g @Hns%ﬂg tecfe1 oF S&I'bstltutedc once or twice,
C(O -N(RL5)HRA6, in which R15 and R16 are,
|ndependen%)y of e ‘y| ot her, hydrogen atom or
(C1-A4) - al 's 1. (Cl-C4)-aI kyl, 2. R13 or,

b) a radlcal from the group azepine, azetidine,

benzimidazole, benzothiazole, benzothiophene, benzoxazole,
diazepine, imidazole, indole, isothiazole, isoxazole,
morpholine, 1,3,4-oxadiazole, 5-ox0-4,5-dihydro-
[1,3,4]oxadiazole, oxazole piperidine, pyrazine, pyrazole,
pyridine, pyrimidine, pyrrole, pyrrolidine, pyrroline, thiazole,
thiomorpholine, thiophene or triazole,
c) -NHRM),
d)  -C(O)-R', in which

o R'?  is naphthyl, phenyl, morphohnyl or pyrlmldlnyl

ey -OR", _

f)  -N(R"-phenyl, in which R" is defi ned as above,
) —S(O),(—R12 in which x is zero, 1 or 2, and

h) -CN, or

i) ~(C3-Cg)-cycloalkyl,
and the radicals defined above by a), b), d) and i) and R* are
unsubstituted or are substituted, once o_r twice, by -OH,
-(C1-Cy)-alkyl, -CFs, halogen, -O-(C+-Cs)-alkyl, -COOH,
~-C(0)-0-(C4-Cy)-alkyl, -NH; or -NH-C(O)-(C4-Cy4)-alkyl,

Zis 1. a heteroaryl radical from the group 3-hydroxypyrro-2,4- -
dione, imidazole, imidazolidine, imidazoline, indazole,
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:the group

3. -N(R13)2, in which R13 is, independently of each

-~ other, a). hydrogen atom 30 b) -(Cl-C6)-al kyl, c)
" (Cl-CA4)-al kyl -0 (C1-C4) -al kyl, d)

-(Cl-Co6)-al kyl -N(R15) 2, . imphich R15 is defined as
above, or e) (Co-C4)-al kyl which is substituted, once

or twce, byothBzolgn d@@thllado.hdm@r phehia¥vle, Orlsﬁk@ibr |d|nt=,0Ir 2-

R8 and R9 f.or ether with the nit n
car bon atorﬁ’?’?zo\/‘ﬁ%gh {5exg2dlPae; n”@&ﬁ#\o@ﬁs %gg]d@@d‘%@le
ri ng of thexadiarolidinetmnie; aoradicre!areg up, 23, 6+mlathiadiazole-2-

‘pyrroline, pyfd ogkgﬂﬂg U Si'é"amﬂkgﬁ gql]ﬁgad[azole 5-0x0-

pi peryl ene, "pyti dazi ne
pi per azi ne,1 ,g,ylrfmaﬂlaazo@amm@razmez@ywm Wsatoedpyrereldine,

- pyrazol i ne, yréﬁdﬁ%o' g?ﬁdaﬂﬂé az@ iR, 'té‘i‘réjﬁﬂé" 'tﬂiéﬂﬁazole

oxazol e, |soxazo i soxaZol dime, T soXazo
mor phol i ne,thiazglgs H"l"ﬁ"z"@ﬂ@“o“ﬁﬁr Hizgple Oﬁ@ﬁigl%ﬁeand .

1,2,3,5- OXahélIﬁéib%?}l&a&@['@%sub@ﬁl@@é@@' SUiMtituted, once,

| t di di
oot OSSR BRSOt By
COO- ( C1- c4)1 1l kyC(O)-Ba’ﬁmdrwm;amR%smy@f@@@nesom or -(C1-Cq)-

" 5-0x0-1, 2, 4-t hi qi% zoles, 1,3, 4- oxadi azol e,

I sot hi azol i di ne, |onDrphoI|ne I ndazol e,
t hi adi azol'd;2 betCi-Guealkdl e, quinoline, triazole,

pht hal azi ne.3 qui_pagtl irf‘\‘r?r Wsﬁé’}ﬂg{ﬁdﬁ%n A6 8C(C1-Cy)-alkyl,

‘pteridine, dol e,
tetrahydroildhqui H&ﬁ{{s r{ﬂ thl & n@ﬂﬂrfgs ase, indeperdently of

form together \Wach dﬂh@r ﬁy@@@@t@ﬁ%ﬁ%%&&ll@hey are

each c arlng of the formula Il é from
aﬁro?‘@? Pfoline, pyrrolldlne pyrldlne

pi peri di ne1.@i pkejd mmcalpyrl dazine, pyrinidine,

pyrazine, @i peraégdijmyﬁ%ﬁkﬁ 5 ‘i'-@ﬁ?%geen BYJ{@ZOE" YELCy)-

i m dazol i ne, pyra I di'ne, - azo oxa

i soxazol e, 2-1i zoI|d|ne i soxazol i di ne,

nor pholineg i SOL@(@Y-R"%’lnthnéﬁ 2€,is Hgﬁ?c%ééérf"éf& ‘Br”?& Ca)

t hi onor phol i ne, gazol e, thiadiazol nzi m azol
qui nol i ne, tri af‘!ﬂ Ofpht hal azi ne, qui nazol i ne,

~ quinoxal i nd, purC@)}N(R™)R™®, in which R™ and R™ are,

independently of each other, hydrogen atom or

—(C1-C4)—alky!,
RMis 1. ~(Ci-Cy)alkyl,
2. R%or,
3. -N(R™),

in which R™ is, independently of each other,
a) hydrogen atom,
b} -(C4-Cg)-alkyl,
- ©) -(C1-Ca)-alkyl-O-(C4-Cy)-alkyl,
d)  -(Ci-Ce)alky-N(R™), in which R'™ is defined as
above, or
e)  ~(Co-Cas)-alkyl which is substituted, once or twice, by
imidazolyl, morpholinyl or phenyl, or
R® and R® form, together with the nitrogen atom and carbon atom to
which they are in each case bonded, a ring of the formula lla from
the group. pyrrole, pyrroline, pyrrolidine, pyridine, piperidine,
“piperylene, pyridazine, pyrimidine, pyrazine, piperazine, pyrazole,




10

156

20

25

30

35

pteridine, indole, tetrahydroquinoline,

tetrahydr oi soqui nol i ne,. isoquinoline, tetrazole,
1, 2, 3, 5-oxat hi adi azol e- 2- oxi des, oxadi azol one,

i soxazol one, triazolones, oxggli azolidi nedi one,
~triazole, which are substituted by F, CN, CF3 or

COO- ( Gnifdzola! Kpyrazaliney drigiafxine; 2 p9rabdkiRe,  imidazolidine, |
1, 3, 4- oxadi azol e t hi adi azol e_and the other, . . _
subst i PRAAS REOXZ9Rte -ﬂﬁﬁéﬁtzp@ﬁe@, elsonagtlidine, morpholine,
hydr ogieottédzwie, 2thiadble, 4tetrazdle, ?:11,2571,5-ox|&l1<hi|a@iazolbm'-oxides,
R5 i an 2 (Cl- - a .- e
"o, xadiralRen dpdfie i, | 114290088 " fenfaggidhodione,
- N- ( Colrigapleamityjth preeaybstitutel YCE, @Y - EFkyr GO O-{Q5F3,)-alkyl,
1. h ' o dd or £Q. ,and AR ' -
yfj?i—?lg@ﬁ»@h?ﬂb-%ﬁ&dlor@é ng%ap?é%lém or!e?,’ 1,34

5- oxo each case are,

_ . . , case . , : AO enyl, = .
_subst-i@)gﬁcg@go!@.nd@tbtazpmm@,, thipmorpholine, in azo_le,_ thiadiazole,

benzimidazole, quinoline, friazole, phthalazine, quinazoline,
quinoxaline, purine, pteridine, indole,  tetrahydroquinoline,
tetrahydroisoquinoline and isoquinoline, or _

R® and Z form, together with the carbon atoms to which they are in
each case bonded, a ring of the formula lic from the group pyrrole,
pyrroline, pyrrolidine, pyridine, piperidine, piperylene, pyridazine,
pyrimidine, pyrazine, piperazine, pyrazole, imidazole, pyrazoline,
~ imidazoline, pyrazolidine, imidazolidine, oxazole, isoxazole,
- 2-isoxazolidine, isoxazolidine, morpholine, isothiazole, thiazole,
isothiazolidine, thiomorpholine, indazole, thiadiazole, benz’imidézole,
quinoline, triazole, phthalazine, quinazoline, quinoxaline, purine,
pteridine, indole, tetrahydroquinoline, tetrahydroisoquinoline,
isoquinoline, tetrazole, 1 ,2,3,5—oxathiadiazole-Z—o_xides,-
oxadiazolone, isoxazolone, triazolones, “oxadiazolidinedione,
triazole, which are substituted by F, CN, CF3 or COO-(C4-Cs)-alkyl,
3-hydroxypyrro-2,4-diones,  1,3,4-oxadiazole and 5-oxo-1,2,4-
thiadiazole and :
the other substituents R', R?, R® and R* in each case are,
independently of each other, R

1. hydrogen atom,

halogen,

-(Cq-’C4)-alkyI,

-CN,
-NO,, _

-0-(Co-C4)-alkyl-phenyl,

-0-(C4-Cy)-alkyl,

-N-(Co-Cs)-alkyl-phenvl,

-N-(C1-C4)-alkyl or
0. -CFs,
R%is 1.  hydrogen atom,

2. -OH, or
3. =0, and

S LN bODd
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1.1 -CN, 1.2 -N®2, 1.3 -0-(C1l-C4)-al kyl, or 1.4 -NH2,
or 2. is pyridine or pyrimdine, where pyridine or
pyrimdine is unsubstituted or substituted, once,
twice or three. tines, by idgdtical or dlfferent
radlcals fromthe serles-C(O) (C1-&A)-al kyl, -C(O,
=0, -NR® (531404) ﬁaﬁe@lk@dbstﬁd&bﬁ(c@rﬁbéﬂﬁm@ébﬁ)z

-(Cl1- C8) aI %é% C8) - al koxy, hal ogen, nitro,

am no, trlfluoro hy hydr oxyl, -CF3,

hydr-oxy- (C11&4) - EN(D;/, such as hydroxyrret hyl or

-1- hydr oxyet hyd oroﬁghﬂzg%l met hyl enedi oxy,

ethylenedloxy, for cyano hydr oxycar bonyl ,
15 ami nocar bdnyl ;NHZOI- Ca) - al koxycar bonyl phenyl

phenoxy, begnzylisg ,'@]mgl @p(p(yr,m,g{,—@ in which x is
t he integer

-C(O -0 (C1W &p Qy{@lpe or,\pyr@%)net 'l ueayb%}tﬂggﬁc&%ﬁl%_tlﬂuted,
tetr lag Iolr%lJI pﬁ@i 5t\r\;|d'é1©rLtBEaaaf1[ﬁelse byiom@nﬂeai @1; flfﬁgréhﬂ radicals
"m0y O Sk LB reGe RIS N GG

t he substi t akyl, s -IRH-({Q2-CaRalkyld, Ré(GﬁGQ-aileLl cHC1d3s)eloxy,

IASNISIS gélﬁg&ﬁ' Cglt'gjsh%d'hﬁlo t@% oxa akol g&ﬂﬂ@ﬁ -CFs,

atom Zis
-C(O) - OH or rﬁr@ymz a)-RtKyl s 1sucbc1 @s) - athrOXYmﬁthW or
whi ch_al kyl 1Jr@dﬁdxfyétlﬁﬁl1t cpi N phydRhaetigd ariﬁet'h?lened:oxy,

substltuted r tw ge, |ndepe entl 'of
other, by 1° %(@3'%1’ i, acﬁg’ defrang aEYC%QNs%rbonvl

1.2 N(R' ) 2aminceaebdriyl,i s(@ﬁmﬁakkoaycdrbbnyv, pheny, 3phenoxy,

g)élr(rjo:c ?om ttﬁgnz)@,g)ee @ré Efe(g)f éﬁ%%kéﬁh}ﬁ“teﬁg&%fo 1

serine, threon2ne;Od@sti)adyl, ndi(@)odtne -CHIpaXx&hy-Ge)-alkyl,

gl utam ne, | ¢ acid and
.aspartic acil\n-,? C&% (ieré%“?%%ggt}gzgpom 60

-(Cl1-C6)-al kyl, in which alkyl is unsubstituted or
5. The use of the compound of formula | as claimed in claim 2, wherein

E is the radical -C(R")-,
" in which R" is hydrogen atom or R®,
one of the substituents R1 R? R®and R* is a radical of the formula II
. in which ' '
Dis -C(O)-,
R%is hydrogen atom,
Zis 5-oxo-4,5-dihydro-[1,3,4]oxadiazole, -C(0O)-OH or -C(O)-NH.,.
R%is 1. -(C1-Cy)-alkyl, in which alkyl is straight-chain or.
- branched and is substituted once or twice, independently of -
each other, by |
1.1 -S(0)-R", where R" is defined as below,
1.2 -N(RM), where R" is defined as below, or
1.3 pyrrole,or |
2. the characteristic radical of an amino acid from the
' group histidine, tryptophan, serine, threonine, cysteine,
methionine, asparagine, glutamine, lysine, arginine,
- glutamic acid and aspartic acid,
R'is a)  hydrogen atom,
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1 hyar B SR RUbteRb R,

.-NHC(O) (C

| substituted, once to three tines, independently of
- each other, by halogen, or c) phenyl, in which phenyl

is unsubstituted or substituted, once to three tinmes,
i'ndependent|y of. each other,6@®y hal ogen or ‘

- (Cl-C4) -al kyl, the other . substltuents R1, R2, R3 and ,
R4 are in ebth. efseCipatiophgen vetiom aldyli s hyrdaubghtmted or

d I
a}q g:ne Sﬂemlllo Rﬁylﬁé dﬂﬁ@t@%ﬁron@é/ % erQS tﬂfesol{ﬁdé;ﬂggtd@ﬁu gf each.

or substituted, othetedy b&lpl@n,o@r t hr ee tines,

i denti cal o&; di fEﬁéﬁﬂtmf@ﬁbﬁ%h%nyf irsqgﬂ%&?@éd SEststltuted

-0 -(Cl-C4

- NH ((C1l-C4) - al k9%§% to Hee. tppsaindapendenty of) k%tk‘?r by

15 'hal ogen, ni tr paloash P - %LCI Lgmﬁorret hyl , hydroxyl,

eﬁ?;"l’”d %gﬂéﬁé%%ﬁga% hydrogen

et hyl eatednoxy, formyl, acetyl, cyano, hydroxycarbonyl,
am nocgshon koxycar bonyl, phenyl,
phenoxﬁ @OK %rr??gﬁjat(gﬁ oxy, -S(O) x- R’ 1, in which x
i s the megbenﬂemmdlneobpymmdlmb(c c4) -al kyl ,

(O - $Here %ﬁ@h 'ng' Friilline |§ unsgbsqt#ted or sul?stltuted

or t etrazo
t he conmpoun@nés: W‘ée 1°6r thigeat 'F'&%?Yc!d&ﬁﬁﬁ%l ‘P"ndtfﬁe&ﬁ’ﬁﬁ radicals

25 and/ or afratret}@owrm@-tc )‘ UCQ)f-atkiﬂe—OQ(DBOHOd IR - (tnfc‘;)-

e ool CHEECREN ANk CrGlelivTos T low.

are i-denti ciaaiogenm hifteer, erﬁmmnd arlmorontmmﬂdhyﬂmxybf -CF3,

S o DAL i S, B ", o

" hydrogen at anhy raxyeHl ogedl 3. ZWdJlom;hw ky Imethylenextioxy,

5(C1CF02) ;lo yen@@?e'é{o{?') rfov‘f@l‘?ha%é IILEC%I% Oggﬁth?k?éBrBBnyl

i ndependent By @cagéqny C4) -alkoxycarbonyl, phenyl,” phenoxy,

" benzyl, benzyloxy, -S(0),-R", in which x is the integer zero, 1

or 2, -O-(Ci-Ceyalkyl, -C(O)}-OH, -C(O)-O-(Ci-Ca)alkyl,
-NH-C(O)-(C+-Ca)-alkyl or tetrazolyl. |

6.  The use of the compound of the formula la as claimed in claim 2
R21
\—R24
? R31
R22 (la)

N
\

N H

R23

and/or a sterecisomeric form of the compound of the formula la
and/or a physiologically tolerated salt of the compound of the
formula ta, where
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~heteroaryl radi fromt

ot her, 'hydrogen atomor -(Cl-C4)-alkyl, -C(O-R15, in

whi ch R15 is hydrogen atomor-(Cl-C4)-al kyl, or 9.

-S(O x-R15, in which x is the integer zero, 1 or 2,

and R15 is 15 hydrogen atonGbr -(Cl-C4)-al kyl, R22 is

1. a heteroaryl radical fromthe group '

3- hydr &xspg M carg, identitiabror, differetd zaride are, indepenidatitiyeof each
i m daZSfHeﬁ‘elg étém%%ﬁ i sot hi azol e, isothiazolidine, '

I soxazo I Soxazol'i di ne, isoxazolidine,

i soxazB2dnend o3 biese iidenticak rotifferent3and axe mlependently of
di azol gacl¥ffdrazol i di nedi one, oxadi azol one,

1,2,3, oxahla- di azol e- 2-oxi de, -

5- 0XO0- dN¥Y/es0 piOM, 4] oxadi azol e, 5- oxo-

1,2,4- Ehl adhgz,gbﬁ, p| per azi ne, pyrazine, pyrazole,

pyrazo | ne di ne, pyridazine;, pyrimdine,

tetraz f(ﬁ;ogﬁg% t hi azol e, thi onor pholi ne,

tri azoﬂe or—(m; azol one and 25 the ‘heteroaryl radical

'S unsgbstltéxit_-ed or substltut ed once, twice or three

tines, |ndepe entlg ach other, by 1.1 C(O -R15,
l@

in whi 6h RIHORS nyal a%bmdmgen(mn"m‘)—-(CmG@-Ia,lkﬂ, 2

| .hggrlogog)n Z't lé‘y ;? 3‘?161"'?’ PH Fﬁ‘h ﬁQ@é%g?ﬁﬁrg!y of each

whi ch R75 afiferdwd H?Qe"? Eén Eelalkyl, each ot her,

- hydroggn at QIIO)IRﬁ(iﬁ]w}ﬁéh RIP Kyhydrbgﬁn fa%rﬁqsfm(cwm) %ﬁ(yl or

%ygr (li()g To'l ;?%B%Rq dﬂ_v&? Xa\ski'sl,qe In?ger&e@m%q52’= 'Hj R15

whi ch R15 |Isyd1§zgemgmmmre¢61e®4)-aiml C4)- alkyl, or 62

.|4'ndepe erﬁgfy) %gc g‘?’pﬂ‘ﬁgﬂw %gm grh?’ aXYBXSFOQ‘#—

al ky! - OH, . -diope - gnidazpley| mdazcmdnm) mldgzthms indazole,

hydr ogen at i@HiHPézdé Cl- I%Laaﬂolﬁyh?pr‘%gsp?%f&le au2-|soxazolld|ne

t hi ophene, SR ean@ 'ﬁwaa%@rée, Bxspbpline, | emesle| ,3.4-oxa-

t hi azol e, dlamlbl mbﬁzotl@lhédmiee oxadlazolone 1,2,3,5-oxathia-
1, 2, 3, 5- ox zal.e-2-oxi d

~oxadi azol on@gzo %1981 onego- @Qé’éh%dig'ﬁ?@fﬂgxa%?@\'@: 5-0xo-

triazol e, 3t1RBydthiediggoleppihetazinenpyrdzine opyaZolé, pyrazoline,
pyrazolidine, pyridazine, pyrimidine, tetrazole, thiadiazole,
thiazole, thiomorpholine, triazole or triazolone, and
~ the heteroaryl radicai is unsubstituted or substituted once,
twice or three times, independently of each other, by ‘
1.1 -C(O)-R™, in which R'" is hydrogen atom or —(C4-Ca)-
alkyl,
1.2  -(C4-Cs)alkyl,
1.3 -0-R", in which R*™ is hydrogen atom or ~(C1-Ca)-
~ alkyl,
1.4 -N(R™)-R', in which R and R are, mdependently of
_ each other, hydrogen atom or (C+-Cy)-alkyl,
1.5 halogen, or
1.6  keto radical,
2. -C(O)}R™, in which R™ is hydrogen atom or —(C1-Ca)-
alkyl, '
3.  -C(0)-OR"™, in which R is hydrogen atom or -(C1-Ca)-
| atkyl, or
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10 thiadiazole, pyridi ne, pyrazine, pyrimdine,
i ndol e, i soindole, indazole, phthal azine, quinoline,

~isoquinoline, quinoxaline, quinazoline, cinnoline,

0- car bol i ne and benzo fused 6Zycl openta derivatives or
cycl ohexa derivatives of these heteroaryl radicals, o
15 where th4. het-&@(@NR7pRI%alini swhithub&'T t utred ®® are,

t hree tines

hdependent y or POgRHRUERS SHIFSEbt TBRurpey stom, CrCo-
t(C;LI 85) al koxy, alkgtQble FO-(0I1C 05 allqk?gigc&c)h)aalﬂl;yll

ri

nmet hy |§2§?§QP%'J)? em‘?ﬁﬁl ene(gqgﬂ/%d acety /

cyano, RR¢ds 6xyca@b'@¢i?r03ryb@a@|ﬁahc§m B%lﬁyl"@lp pyrrole, furan |

-(C1- C4) - al ﬁ%ﬁf‘%@b%ﬁazofé p?yra%leab)(ézdlédis%%hzélbo'ﬂhlazole

t he group phe napht - nap 2-napht hyl
bi phenyl yI , Q%Wl%nyl yte}{ragptﬁ phen’i/'?ﬂ ogﬁmagiazole-lomde

4- 3I phleny| yirlazalgbhbéy | oﬁ%dlétcblohé@y'blsomwr’i& arokadiazolidine-
radl cal 1S nsubst .t ut 0 IS, supst|t

tnico o5 ofiODRy actiphBs. BrbErENaRHOrS afongn Hoxer 24-
y - (Cl- C5)thiddigaale, p{nﬁﬁméﬁpymzlmypyrhaﬂdmnndoiet risoindole,
ﬁ;"dpgxyt E'Cfllng%& Whalaz{?ﬁdr@fn}ﬂ line, lsoqu rhollp %Jino>§/aline
fornyl, acewnawmno CIhWMyc&-lCBWne andnobmzsbnjused

or -(Cl- m)cﬁdﬁé‘fﬁaﬂémﬁﬂves?’%ﬂc et Letivatiles  of these
conmpound of ‘the forrmyla |la as cl a| med in claimb®,

wher ei n E afderaaryldadigalfii cal or different and are,
i ndependent e tmhbteroaulwrradublalatsonmnbéﬂltutea%ﬁaabﬁn@ted

of - each orde: ik of e s BitsRiiepth; OF Z3CG bthdr, by
R22 is 1. a(GeCa)abiyll rEHiCgtalkoxyn t halogeoup nltro. amino,
I m dazol e, tn'ﬂﬁ@Hﬁ‘léﬁgﬂz op%c‘jrﬁ%lazgizc%oxiggs ¢ 242%1%/‘ dinfihytene-

i soxazol i di ne I SOX
oxadi azol i dHiA¥yi Ghwlenedipx, B:reyl,mcem sYaap.ahyirexycarbonyl,

oxazol e, 5- ammn%aﬁﬂ B @[1103 a411 b’l‘ﬁ\?l ®r

tetrazol e, thiadi azoI ﬁ aéﬂ@z ﬁ]i“ azol {]

triazol one,4-and hed@Vhet m 4 iecegro'i‘g phenyl, naphthyl,

unsubsti t utpaaphthys Zubghitivilt @lﬂheﬁﬂﬂ, 2- bipheﬁqur 3- bfpﬁnenylyl

times i ndeperdsiienh, SAR1 8 Abren, ah! Ko
the aryl radical is unsubstituted or is substituted, once, twice
or three times, mdependent!y of each other, by —(C1-Cs)-alky|
-(C1-Cs)-alkoxy, halogen, nitro, amino, trifluoromethyl,
hydroxyl, hydroxy-(C4-Cs)-alkyl, methylenedioxy,
ethylenedioxy, formyl, acetyl, cyano, hydroxycarbonyi,
aminocarbonyl or —(C4.C,)-alkoxycarbonyl.

7. The use of the compound of the formula la as claimed in claim 6,

wherein

E and M are identical or different and are, lndependently of each

other, N atom or CH,

R21 and R31 are identical or d:fferent and are, mdependently of

each other, as defined as above under 1. t0 9.,

R22is1. a heteroaryl radical from the group imidazole,
isothiazole, - isoxazole, 2-isoxazolidine, isoxazolidine,
isoxazolone, 1,3,4-oxadiazole, oxadiazolidinedione, 1,2,3,5-
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- 1.5 hal ogen or 1.6 ;(Cl-CZ)-aI kyl, or 2.

-C(O-N(R17)-R 8, in which RL7 and R18 are,

“independently of each other, hydrogen atom -(Cl-'C2)-

al kyl - OH, 0-(Cl-C2)-al kyl or63(Cl-C4)-alkyl, Re3 is

hydrogen atom nethyl or ethyl, R24 is 1. a heteroaryl

radi cal frof¥adiazelpaep ofazoles lﬁaem-éc&tidrd/dro[pa}4]|oaiatﬂmzoie

sat urat ed Ofeta%QB’Ra' th%tﬂéz%ﬂat YhRLER: r’[x‘:é‘ﬂﬁe ‘M?'tﬁgzd%ﬁe and the

derived fro r razine

pyri dazi ne, We%@% gad *F@ #h Uﬁﬁh’bég%@fb or tﬁ @abatltated once,
pyrazol e, Omz@bﬁthreé%ﬂi@md@a ehﬁbﬁﬂg%ﬁeaéﬁ bt?h%?' By Of

i sot hi azol e ﬁéetgt ﬁ‘ﬁ?ﬁt eroaryl radi cal

unsubsti t ut 133’ or ituted, once, tvv| ce or three

- tinmes, mdeﬂaéndelnmlbgenbreach ot her by (CL-C4)-alkyl,
- (CL- C4) al (E&Ch) nltro am no, 20
trifluorone 'hyI droxy (C1-A4) - al kyl ,

net hyl ene- & oxy-C(€t oxyn fwhmhl Ritetarld R™ are,

e YS{WQ%‘;@%“% o @%Qogﬁﬁeﬁglydfﬁée%hsh%ﬂ% 4Cr-Ca)-
unsubst it ut gﬁt@ rsos z)ta.Ikldd?r-(ﬁGc&;)-ﬁW e or three

 tines, RPBdtehﬁjrd?Qﬁlayorﬁfn-@m hﬁ;] by F, 25 d, 1,

B I k Th '

u;e ofﬁ?%ésofonpﬁjﬁag%aryhgg"aﬁ ’éthe&m‘lﬂgoﬁgﬁ%ilms@fgtﬁted

w[ E:IS;au r2n 3 pastialy, saheatednot hﬁ:n@;ﬂ Returated rings which are
|

di hydro[ 1, dglﬁgxaﬁl azolp%’ﬂgﬁ\e} etpﬁﬁﬁ'nez (Primiding, aWH%%)“e

rim din-4-\Ryyross fufan,ndlmbphene,arlbndmlel,e myrazole, oxazole,

N((9)-1- casharer, ‘tl%’a%l@hﬁfé\éb?%{‘gptq zoje,

et hyl) - 2-(2 m nopyrim
H benzi m dé&'&ﬁf@ %e ?’@éﬁrﬁé%ﬁ@@x‘@ar I§ '-EWE slilated or isThibstitided,

~of the corm:(mepl mfcetéletHrQéM@s|m8épéﬁdé’r§ly°baﬁbﬂaq dtier, by

one or of, cl ai 0 dacrn
phar rraceut i @1 ¥k rie 1p¢ﬂ§ﬁ'§‘l”§xl E b & h@ﬁa;ﬁ‘iﬂ"bf amino,
acut e pai ndriftuworometinylc hyairarey, IQ/drdSk}G(GL,Se,,)aéu(y{l am'éﬂﬁflene-

i ns 1 rom 1P ePallehof BRhG. 2RERE Bl Midrabseeony,

such as 64 auaaaﬂcq;'bpnﬂ orpd Casdiandyaarbnyl, ton

t t hei ti
R T A e
i ntestinal 9NAf é‘ﬂ?%?f Biee fimes indeprndendy ofieaish cihe, by F,
muscl e i nfQlArBatCHY), orw'-(cs1-@§)samy|acs.eqoq¢¢g dmy _pI e

sclerosis, pains associated with neuritis, pali
associ at ed W th carcinomas and sarconas, pains
8ssoc Theasewfithe AbbRoupdi oftha $sosilatiegt Imaish:lamed in claim 2

or 6, wherein the compound N-[(S)-2 -diphenylamino-1-(5-oxo-4,5~
dihydro[1,3,4]oxadiazol- -2-yhethyl}-2-(2-methylaminopyrimidin-4-yl)-
1H-indole-5-carboxamide  or N-((S)-1- -carbamoyl-2- dlphenylamlno-
ethyl)-2-(2- methylamlnopyrlmldm—4-yl) 1H-benzimidazole-5-
carboxamide is employed

9. The use of the compound of the formula | o la as claimed in one or
- more of claims 1 to 8 for producing pharmaceuticals for the
prophylaxis and therapy of acute pains or chronic pains.

10.  The use as claimed in claim 9, wherein the chronic pains are chronic
pains from the group chronic musculoskeletal diseases, such as
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chenot herapy, anputation pain, trigeninus neural gia,
headaches, = for exanple m grai ne cephal al gi a, or

‘neuropathic pains, such as post-herpes zoster
“neural gia. 10 11. The use asgglainmed in claim?9,

wherein the. acute pains are acute pains fromthe _
group backpaire, gw@?%sisﬁbi@técﬁﬁvithpﬁiﬁnsﬁgﬁﬁéﬁ,' N&inB % dEdciated |
itis

o2 DAPGAEbS N Pl il oot sssbiated it
i nt er verestimas . inflammation, pains associated with cardiac ‘muscle
inflammation, pains associated with multiple sclerosis, pains
associated with neuritis, pains. associated with carcinomas and-.
sarcomas, pains associated with AIDS, pains associated with

- chemotherapy, amputation pain, trigeminus neuralgia, headaches,

for example migraine cephalalgia, or neuropathic pains, such as

post-herpes zoster neuralgia.

11. - The use as claimed in claim 9, wherein the acute pains are acute
painé from the group pains following injuries, post-operative pains,
pains associated with an acute attack of gout, or acute pains |
following jaw-bone surgical interventions. ' '




